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PaGouas mporpamMma cocrtaBieHa B COOTBEeTCTBMM ¢  (DenepalbHbIM  IOCYAapCTBEHHBIM
oOpa3zoBaTenbHBIM cTaHzaproM no HampasieHuio 04.04.01 Xwumwus, mporpaMma «AHaTUTHYECKast
XUMUS», YTBEP)KICHHBIM ITpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanun

ot 13.07.2017 r. Ne 655, y4eOHBIM IJIAHOM MOJATOTOBKM Maructpa mno HamnpasieHuto 04.04.01 Xumus,
nporpamma «AHaJUTHYECKAsT XUMUS», YTBEPKIAECHHbIM yudeHbIM coBeToM PI'BOY BO «COI'Y»
(mpotokon Ne 9 ot 27.04.2023 1.).

CocraBuTelb: K.X.H., goieHT O.0. XaeBa

Pabouaa npoepamma  Oucyuniumel npumama & cocmase  OCHOGHOU — NPOQGecCcUOHATbHOU
00pa308amenbHol NPOSPAMMbL peuteruem yueno2o cosema (npomokoa Ne 9 om 27.04.2023 2.)



1. CTpykTypa u o01asi TPyA10€eMKOCTh TUCIHIJIMHBI

OO0mast TpyA0eMKOCTh AUCHUIUINHBI «COBpeMEHHBIE XpOMaTOrpauuecKue METO/Ibl aHATHU3a»

coctaBisieT 5 3auetHbIX eaunuIl (180 yacos).

Ounas ¢popma oOyueHust 3aounas Gpopma o0yyeHHS
Kypc 1
CemecTtp 2
Jlexuun 32
[IpakTrueckue (cemuHapckue) 32
3aHATHS
JlaGopaTopHbIe 3aHATHUS -
Koncynbranuu -
WToro ayIMTOpHBIX 3aHATHI 64
CamocrosiTenpHas padbora 80
Yacos B 3ET 5
dopma KOHTPOJIS DKk3aMeH
Ok3aMeH 36
3auer
O01m1ee KOIMYECTBO YaCOB 180

2. Illeab ocBOEHUSI M CIUIIINHBI

B cooTtBercTBUM C CDCI[epaJ'ILHLIM ToCyJapCTBCHHBIM O6pa30BaTeHLHLIM CTaHIapTOM IIO0

HanpasieHuto noarotoBku 04.04.01 Xumus, mporpamMma «AHAIUTUYECKas XUMHUSA», U YPOBHIO

BBICIIIET0 00pa30BaHUsl MarucTpatrypa, YTBEP)KIACHHOMY IpUKa3oM MuUHHCTEpCTBa OO0pa3oBaHUS U
Hayku Poccuiickoit ®enepammu ot 13.07.2017 1. Ne 655, mensMu OCBOCHHUS TUCIUIUTAHBI

«CoBpeMeHHbIE XpoMaTorpapuueckie METOAbl aHaIN3a» ABJISIOTCA (OPMUPOBAHUE MIPEJICTABICHUN O

TEOPETUYECKUX OCHOBAaX XpoMaTOrpapMuecKkux METO/J0B, O MHOrooOpa3uu XpomaTrorpaduyeckux

METOOO0B, a TAaK¥XKE€ HpI/IO6p€T€HI/II/I MPAKTUYCCKUX }’MGHI/II\/JI MU HABBIKOB JJICKTPOXUMHUUYCCKOTO aHAJIM3a

JUIS PEUIeHUs] Pa3IMYHBbIX aHAIUTHYECKUX 3aJlad B MPOECCHOHAIbHOW HAyYHO-HCCIIEI0BATEIbCKOM,

MEeJarorndeckon u HpOI/I3BO)ICTBeHHOI71 ACATCIIBHOCTH COI'JIaCHO HpO(I)eCCI/IOHaJ'ILHLIM CTaHaapTam.

1.

40.010. IIpodeccuonanbHbiii cTangapT «CHeHUATHCT MO TEXHHYECKOMY KOHTPOJIIO
KAa4ecTBAa NMPOAYKIMH» YTBEPXKIEH NPUKa30M MUHHUCTEPCTBA TPYJa U COLMAIBHOM 3aIUThI
Poccuiickoit ®enepaunn ot 04.03.2014 Ne 123H. (3apeructpupoBaH MUHHCTEPCTBOM
toctutun Poccuiickoit ®@enepanuu 22 anpens 2014 r. Ne 32067). Bua npodeccronanbHOM
NesTeNbHOCTH — « TeXHUYECKUI KOHTPOJIb KauecTBa MPOTYKLIUN.

40.011. Ipodeccnonanbubiii cTaHAAPT «CHEeUAIUCT MO HAYYHO-HCCJIE0BATEIbCKUM H
ONBITHO-KOHCTPYKTOPCKUM pa3padoTkam» YTBEp)KJIeH NpukazoM MuHHCTEpCTBa Tpyla U
counanbHoU 3ammThl Poccuiickoit @enepanun ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan
MunucrepctBom roctunnu Poccuiickoit ®denepaunn 21 mapra 2014 r., perucrpanoHHblil Ne
31692). Bua npodeccruoHanbHON «Ocy1ecTBineHue
HCCIIEIOBATENILCKON JIESITEIbHOCTH MO pELIeHHI0 (DyHIaMEHTaJIbHBIX W MPUKIAJHBIX 3a/ad

NESATEIBHOCTH ~ — Hay4HO-
XMMHYECKON HaMpaBJIE€HHOCTH B COCTaBE HAYYHOTO KOJUIEKTHBAY.

01.004. IIpogeccnonanbubiii cranaapr «lleparor mnpodgeccuoHaabHOr0 00y4eHus,
npodeccHOHAILHOIO  00pPa30BaHUA M JAONOJHHMTEJIBLHOr0  NpodeccHoHAJIBLHOIO
o0pa3oBaHusD» YTBEPXKIEH MNpPHUKa3oM MwuHUCTEpCTBA TpyAda M COUUAIBHOM 3alllUThI

Poccuiickoit ®enepanun ot 08.09.2015 Ne 6081 (3apeructpupoBaH MUHHCTEPCTBOM FOCTULIMN



Poccuiickoit ®enepanun ot 24 centsabps 2015 r. Ne 38998). Bua mnpodeccronansHoi
nestenbHocTH — «llegarornyeckass JeATEIbHOCTh B TPO(ECCHOHATHLHOM  OOYyYCHHH,
npodeccnoHaTbHOM 00pa30BaHUH, TONOTHUTEIEHOM MPOPECCHOHATBHOM 00Pa30BaAHUI.

B pesynprare wusydenus aucuuruiuHbel «CoBpeMeHHBIE XpoMaTorpaduyeckue MeTOIbI
aHaJIM3a» MPUBEICT K (OPMUPOBAHUIO TBOPUYECCKU PAOOTAIOMIMX CIICIUATINCTOB C Pa3BUTHIM HAYYHBIM
MBIIUICHHEM, O00JalaloNMX HEOOXOJWMBIM 3allacOM 3HAHWH B 00JacCTH aHATUTHYECKOW XHMHUHU
peabHBIX 00BEKTOB, CIIOCOOHBIX MCIIOJIb30BAaTh TEOPETUUYCCKUE 3HAHUS MPH PEUICHUN TMPAKTHYECKUX
3aja4, MPOSBISS MPH 3TOM CaMOCTOSATEIBHOCTh, HHUIIMATHUBY, & TAK)KE B HEOOXOIUMBIX CIIydasx —
YMEHHUE Y4acTBOBATh B IPUHSATUH KOJUICKTUBHBIX PEIICHHI, BBIOMpas HanOoiee ONTUMAIIbHBIC U3 HUX.

3. Mecto nucuumiimHbl B cTpykrype OINOIT

Cornacho ®I'OC BO u OIIOII 04.04.01 Xumus HanpaBiieHUE «AHAIUTHYECKAs XUMHS»
mucuuiuinHa  «COBpEMEHHBIE XpoMmaTrorpauuecKkue METOABl aHaM3a» OTHOCHUTCS K YacTH,
dbopMupyeMoil yqacTHUKaMH 00pa3oBaTeNbHBIX OTHOILIEHHH, 61oka 1- B1.B.05.

Jis  u3ydeHus  JUCHUIUIMHBI  oOydwaromuecs  JOJDKHBI — 00JajaTth  CIEAYHOIIMMU
npodeccuonaabubivu (IIK) komnerenuusimMu:

* CIIOCOOEH TUIAaHUPOBAaTh pabOTy H BBIOMPATh aJEKBATHBIE METOAbl PEIICHUS HAy4YHO-
UCCIIEIOBATEeNbCKUX 33]]a4 B BHIOPAHHOM 00JIACTU XUMUU, XUMUYECKON TEXHOJOTUU WA CMEXHBIX C
xumueii Haykax (ITK-2);

* CIIOCOOEH HMCNOJIb30BaTh (yHIaMEHTAIbHbIE 3aKOHBI XMMHUU U BIIAJI€Th TEOPHUEN M HaBbIKAMU
[IPaKTUYECKOH paldOThl Il pEUIeHMs] Hay4YHO-UCCIEOBATEIbCKUX 3a/Jad C HCIOJIb30BAaHUEM
COBPEMEHHBIX MPUOOPOB U KoMITbIOTepHbIX TexHomorui (IK-3),

c(OPMHPOBAHHBIMU B IMpolecCe HM3Y4YeHMs IUCLUUIUIMH HampasieHus noarotoBku 03.04.01
Xumus OakanaBpuata: «Heopranuueckas Xumus», «AHaIWTHYECKas XuUMUs», «OpraHudeckas
XUMHUs», «Dusnueckas xumus», «Dusukay, «Marematuka», «WHpopmaruka», IIpoGooTOop u
IpOOONOArOTOBKAY, AUCHUILUIMH MAarucTpaTyphl: « AHAIN3 TPUPOIAHBIX M MPOMBIIIJICHHBIX 00BEKTOBY
(b1.B.03), «Opranuzanus paboTel aHaymTH4deckor sadopatopum» (b1.B./IB.03.01), a Takxke
npoxoxaeHus «[I[pon3BoICTBEHHOM MTPaKTUKU (HaydyHO-HCCIenoBaTenbckas padora)» (b2.B.01(H)).

st ocBoeHust TaHHOM yueOHOo# nucturuinHbl (Y1) CTYyIeHT TOJDKEH:

3HATh. OCHOBBI XpOMaTorpapuuyeckux METOJIOB, MOJIYYECHHbIE B XOJA€ M3YUYEHUS AMCLUILIMHBI
«AHanuTudeckas XUMHA» U «DU3MKO-XUMHUUYECKHME METOAbl aHallu3ay», CIOCOObI BbIPAKEHUS
KOHIIEHTPALIMU pacTBOPOB,;

yMeThb. MEpexXoJuTh OT OJHOIO BHJA KOHLEHTPAMK K JPyromMy, HPOBOAMTH IOJIHYIO
CTaTUCTHYECKYI0O O00paboOTKy pe3ylbTaToB aHalu3a, OLEHUBATh IPABUIBHOCTh MOJYYEHHBIX
PE3yJIbTaTOB, CTPOUTH I'PAAYHPOBOYHBIN IpauK U BBIYUCISTH €r0 MapaMeTphl;

BJaJeTh. HAaBBbIKAMU SKCIIEPUMEHTAIBbHOM paboThl, SKCHEPUMEHTAIbHBIMU METOJUKAMU
Xpomatorpaduyeckoro aHaausza.

Conepxanne nucuuIuIMHbl «COBpEMEHHBIE 3JIEKTPOXUMUYECKHE METO/Ibl AaHATTN3a» BBICTYIAET
OTIOPOM JJISi OCBOEHUS COJEPKAHUS AUCHUIUIMH «MeTposornyeckue OCHOBBI XMMHYECKOTO aHAIN3a»
(b1.B.07), «Oxcnpecc-metonsl B xumudeckom ananmze» (b1.B.09), «Meronbl KOHTpOJsS KadecTBa
nponyktoB mumtaHus» (b1.B.JIB.02.02), «Xumuyeckuiét ananu3z Boa» (b1.B.[1B.01.02), nusa
NPOXOXKIEHHUS NMpakTHK Osoka 2: «[IponsBoacTBenHas (npeanumiomMnas) npaktuka» (52.B.02(I1x)),
«IIpon3BoacTBEeHHON NpPaKTUKU (HaydHO-UccleaoBaTensckas padora)» (b2.B.01(H)) n 6moka 3 —
«3amura BKP, moaroroska k 3amure v npoueaypy 3auuTb».



N3yuenne maHHOW y4eOHON IUCHUIUIMHBI SIBISICTCS TOJATOTOBKOM CTyJIEHTa K Oymaylien
npodeccuonanshoit aesrenbHocTH 40 CkBO3HbIE BHABI NMPO(EeCCHOHAIBLHON IeSTeJIbHOCTH B
NPOMBILILIEHHOCTH (B c(epe HAYYHO-TEXHUYECKHMX, ONBITHO-KOHCTPYKTOPCKHX Pa3padoToK M
BHEJPeHHUs] XMMHU4YECKOW MNPOAYKUMH Pa3Iu4YHOT0 Ha3HAvYeHusi, B cdepe MeTPOJIOrUMH,
cepTuGUKAUMU U TEXHHMYECKOr0 KOHTPOJISI KayecTBa NPOAYKUMH), a UMEHHO «TexHuueckuit
KOHTpOJIb KaudecTBa mpoaykuum», kox 40.010, mpodeccmonanbublii cranmapT «CHenuaaucT 10
TEXHHUYECKOMY KOHTPOJIO KayecTBa NPOAYKIHM» U «OcCyllecTBICHHE HAay4YHO-UCCIIE0BATEIbCKON
NeSITeIbHOCTH 110 pelIeHHI0 (yH/IaMEHTAIbHBIX U MIPUKJIATHBIX 33]]a4 XUMUYECKON HAIIPABIEHHOCTHU B
cocTaBe HaydyHOro KkojuiektuBa», kon 40.011, mpodeccuonanbHbiii cranmapT «Crnenualuct o

HAYYHO-HMCCIIEIOBATEIBCKIM U ONBITHO-KOHCTPYKTOPCKUM pa3paboTKam.

[Ipy ocCBOEGHUM MAHHOW NWCHUIUITMHBI CTYJCHT CMOXET IPOJAEMOHCTPUPOBATH CIETYIOIINE
0000meHHbIe TPYAOBbIe yHKIUM (OTD):
e Opranu3zamnus paboT MO MOBBIIICHUIO Ka4eCTBA MPOTYKIIHH.

L4 HpOBeI[eHI/Ie HAyYHO-UCCICAOBATCIIbCKUX W OIIBITHO-KOHCTPYKTOPCKHUX pa60T 110 TCMATHKC

OopraHu3aluu.

4. TpeOoBaHUA K pe3yJIbTATAM OCBOCHMS AUCHUIIMHBI (KOMIIETEHIIUM 00y4Yarouerocs,

(¢opmupyemble B pe3yabTaTe 0CBOCHHUS THCIUINIUHDBI (MOIYJIfA)

B pe3ynbrare wM3ydeHus Kypca  MarucTpaHT JOJDKeH — o0najgaTh  CIEeIyHOIUMHU
npopeccuonaibHbiMu KoMnereHuusivu (I1K):
npogeccuonabubie komnerenuuu (IK):
3agaua Kon n naumenoBanne | Koa m HaumeHoBaHue uHaukatopa | OcHoBaHue
npogdeccHoHAIBLHOU npogdeccuoHAIBLHOU JAOCTHIKEHUS PO eCcCHOHAIBHOMN (I1C)
AeATeJIbHOCTH KOMIIeTEeHUH KOMIIeTEeHIHH
Hay4Ho-uccie10BaTe/IbCKMii THI 32124
OcymiecTBiieHNE IK-2. IMK-2.1. Cocrasisier oOnHii miaxn Anams
Hay4HO- Crniocoben UCCIIE/IOBaHMS U JI€TAJIbHBIE TUIAHBI OIbITA,
HCCIIEN0BATENBbCKON IUTAaHUPOBATh pabOTy U | OTJAENBHBIX CTAIHI. [cC:
NEATEIILHOCTH IO BbIOMpaTh anekBaTHble | [1K-2.2. Beibupaet 40.010
pELICHUIO METO/bI PEIICHUS JKCIIEPUMEHTAIIBHBIE U PACUETHO- 40.011
(byHIaMEHTaJIbHBIX U Hay4HO- TEOPETUYECKHE METOBI PEIICHUS
MIPUKIIAJIHBIX 33124 MCCIIEIOBATEIBCKUX TIOCTABJICHHOW 33J1a4i UCXOJIS U3
XUMHUYECKOH 3aJja4 B BBIOpAaHHOM UMEIOIUXCS MaTepHATIbHBIX U
HaIpPaBJICHHOCTH B 00JTaCTH XUMHH, BPEMEHHBIX PECYPCOB.
COCTaBE HAYYHOTO XUMUYECKOMH IIK-2.3. [IpoBOIUT UCTIBITAHUS
KOJIJICKTHBA TEXHOJIOTUH HITH WHHOBAI[IOHHON TPOTyKITHH.
CMEXHBIX C XUMHUEH
HayKax

OcyiiecTBienne IIK-3. Criocoben IIK-3.1. Ucnonb3yer IC:
Hay4yHO- HCII0JIb30BATh ¢byH1aMeHTaIbHbIE 3aKOHBI 40.010
HCCIIE0BATEIbCKON (byHIaMeHTalbHbIe XUMUYECKOH HayKH JUIs pa3paboTKu 40.011
TESTeTBHOCTH TI0 3aKOHBI XUMHUH H HOBBIX METOJ/IOB M METOJIMK aHaJIH3a
PELICHHIO BJIAJIETh TEOpUEH 1 BEIIIECTB U MAaTepHAJIOB, a TAKXKe
(byHIaMEHTAIBHBIX U HaBBIKAMHU JUTSL pEeUIeHUsT HAyIHO-
MPUKIIAJHBIX 331324 MPAaKTUYECKON pabOThl | MCCIeN0BaTEIbCKUX 3a1a4 B
XHUMHYECKOH JUTSL pEIICHUs] HAYYHO- | 00JIACTH aHATMTHYECKOW XUMHUU H




HaIlpaBJICHHOCTHU B HUCCICAOBATCIIBCKUX CMEXXHBIX C XUMHUEH HayKax.

COCTaBE HAYYHOTO 3a1a4 ¢ IIK-3.2. YMeeT Hax0OaUTh,
KOJIJIEKTHBA HCIIOIB30BaHUEM (bopMyIIMpOBATh U pPElIaTh
COBPEMEHHBIX CTaHJapTHBIC 33J1a4¥ B HAYYHO-
pubOpoB U HCCIIEN0BATENBCKOM AEeITEILHOCTH B
KOMIThIOTEPHBIX BBIOpPAHHOW 00JIaCTH XUMHUU C
TEXHOJIOTHIA. UCIIOJIb30BAHUEM COBPEMEHHBIX
MPUOOPOB ¥ KOMITBIOTEPHBIX
TEXHOJIOTHH.

IIK-3.3. Bnageer Teopucii u
HABBIKAMU MPAKTHYECKON paObOTHI
JUTSL perieHus QyHIaMeHTaIbHBIX U
MPUKIAAHBIX HAYYHO-
HCCJIEIOBATENILCKHUX 3a1a4.

@®opMupoBaHUE  YKa3aHHBIX KOMIIETEHIMHA IO JUCIMIUIMHE CBS3aHO C  OOJIACTAMH
npoeCCHOHATTLHOMN IeATEIbHOCTH BBIITYCKHUKA MarucTpaTyphl:

* Ilpodeccuonanbuplii crangapt «CrneuuaiucT 1O TEXHMYECKOMY KOHTPOJIK KadecTBa
npoaykuun», kox 40.010. Bun mpodeccmonanbhoil aesrenbHOCTH — «TeXHUYECKHH KOHTPOIb
KayecTBa NnpoAaykuumn». O0o01eHHble TpyJoBble GyHKIMU — KOHTpOIb KauecTBa MPOIyKIMU HA BCEX
CTaJUsIX IPOU3BOJCTBEHHOrO npouecca. Kox A. YpoBenb kBanupukanuu — 5.

* IIpodeccronanphplii cranaapt «Crnenuanuct MO HayYyHO-UCCIEI0BaTEIbCKUM M OIBITHO-
KOHCTPYKTOpCKHM  paspaboTkam», kox 40.011. Bug mnpodeccruoHanbHOW AESITENTBHOCTH —
«OcCyIecTBICHHE HAyYHO-HCCIEI0BATENBCKON NIEATENPHOCTH IO peleHHI0 (pyHIaMEHTAIbHBIX M
MPUKIIAJHBIX 3324 XUMHUYECKOW HAIPaBICHHOCTH B COCTaBe HAYYHOTO KOJUIEKTHBa». OO0OIICHHBIC
TpyaoBbie GpyHKIuU — IIpoBeneHne Hay4YHO-HUCCIIEOBATENILCKAX U OMBITHO-KOHCTPYKTOPCKHX padoT
no temaruke opranuzanun. Kox C. Yposens kBanmudukanum — 6.

B pesynbrare 0cBOGHUS TUCLUITUHBI 00YYatOUUics JOKEH:
3HATh:

» METOJMYECKHE OCHOBHI INTAHUPOBAHUS XPOMATOTpa(huIecKoro SKCIepUMEHTa U MPaKTUIECKON
€ro peajau3aliM HCCIeJ0BaHUM B 00JAaCTH OPraHMYECKOro M He(PTEeXMMHUECKOTO CHHTE3a,
9KOJIOTHH, B aHAJM3€ MPOAYKTOB MUTAHUsI, B arpoxumuu, B Menuimackon xumuu (IK-2, TK-
3).

YMeTb!

» OCYUIECTBIISATH MOUCK UH(opManuu (yueOHON, HAYYHOH U CIIPABOYHOM JIMTEPATYPhl) B 00IaCTH
Xpomarorpapuueckux METOI0B ucciienoBanus cocraa cinoxkubiX (IMK-2, MK-3);

» aHaNIM3WUpOBaTh M KPUTHUYECKH OIICHMBATh COBPEMEHHBIC HAyYHBIE IOCTHIKEHUS B 0OJIACTH
xpomarorpaduueckux MeTonoB uccnenoanus (IMK-2, MK-3);

» BBINOJHATH 9KCIEpUMEHTAIbHbIE MPOLETyPHI XpoMaTorpaduyeckoro aHajus3a,
MOJIEPHU3UPOBATh U3BECTHBIE XpoMaTorpauueckue METOAMKH ISl pelIeHUS KOHKPETHBIX
anHamuTryeckux 3amad (IMK-2, MK-3);

» TPOBOIUTH HAYYHO-HCCIEIOBATENBCKYI0 pabOTy B OO0JAaCTH aHATUTHYECKOW XWUMHHM Ha
coBpemernoM obopyaoBanuu (IMK-2, TK-3);

» HCIIOJIb30BaTh MOJYYCHHbBIC 3HAHUSI 1151 pereHus npodeccronanbubix 3amay (IMK-2, TK-3).

BJIa/1eTh:

» OKCIIEPUMEHTAILHBIMH METOAMKAMH XpOMATOTpa)uuecKoro aHalu3a pa3lUdHBIX OOBEKTOB

uccinenoanus (IK-2, IK-3);




» METOJIOJIOTHECH HAyYHBIX HWCCIICOBAHHMA, KPUTUYCCKOW OIEHKOH IOJIyYeHHBIX PEe3yJIbTaTOB
(MK-2, MIK-3);

» TBOPYECKHM aHAJIM30M BO3HUKAIOUIMX HOBBIX Npo0ieM B 00JacTH aHATUTHUECKOW XHMUHU
(IK-2, IK-3).



5. Coaep:kanne U yueOHO-MeTOANYECKAs KAPTA TUCHMILINHBI

Ne HaumeHnoBaHnue TeM (BOIIPOCOB), AyauTOpHBIE CamocTosTeIbHasA DopMbI KOHTPOJISt Jlutepa
Heje H3y4YaeMbIX 10 JaHHOI JUCIHMIIHHE 3aHATHSA, pa6ora Typa
JH Yachl
bl p CoJlepXKaHne 9achl

1 Bgenenne. [Torsarue xpomarorpaduu. O0mMe MPHHIATIBI 2 2 HcTopus BO3HIKHOBEHHS METOja XpoMartorpaduu. 5 Koncmexkr, moaroroska k [1-10]
xpomarorpadudeckoro pasaencuus. Kiaccudukarms NPAKTUIECKOMY 3aHATHIO,
xpomarorpadudeckux MeTo 108 (001uit 0030p). KOHTPOJIbHAA pa60Tav,

2 Beenenne. OCHOBHBIE XpOMATOrpa(UIECKHE MapaMeTPEL. 2 2 COBpEMEHHOE COCTOSTHHE METOA M 00IacTH 5 pedepar, My bTHMEMHHAS
XapaKTepUCTHKA HEMOIBM)KHBIX M MOJBIKHBIX (a3 B MIPUMEHEHHUSI, 3HAUEHUE U MECTO CPEAU JPYTHUX TPE3CHTALIHA
xpomarorpadun. Knaccudukarmst copbeHTOB AHAIUTUYECKUX METOJI0B

3 TeopeTnueckue npeacTaBjieHus B xpomatorpaguu. 2 2 Bri6op mapameTpoB xpoMaTorpaduuecKoro 5 Komncmekr, moaroroeka k [1-10]
DddexTuBHOCTL XpOMaTOrpaduuecKoi cucreMsl. Teopust onpeseNeHusl. TPaKTHIECKOMY 3aHSATHIO,
TEOPETHYECKUX TAPEIIOK. cobecenoBaHme

4 TeopeTuyecKue MpeaACTABIEHHs] B XpoMaTorpaduu. 2 2 Mertop1 XpoMaTorpaduu B HAECHTH(DUKALIUH 5 110 BOIIpOCaM,

Kunernueckas Teopus. YpasHenue Ban-/Ieemtepa BELLECTB. TECT, pCIICHUC 33121,
COCTaBIICHUE [JI0CCAPHS

5 Teopernueckne 0CHOBBI XpOMATOrpauu. 2 2 Konnuectsennslil ananus. Msmepenne miomanei 5 Komncrnexr, moaroroska K [1-10]

KayecTBeHHbBIC XapaKTEPUCTHKU METO/[a XpoMarorpaduu U BBICOT ITUKOB. MPaKTUIECKOMY 3aHATHIO,
CobecenoBanne 1o

6 TeopeTnueckue 0CHOBbI XpoMaTOrpauu. 2 2 MeToabl BHyTPEHHETO U BHEITHETO CTAHAPTOB. 5 BOTpOCAM, TCCT, pemieHne
KonndecTBeHHBIE XapaKTEPUCTHKH METOa HcTounnky ook, BOCIIPOU3BOANMOCTh ;ﬁﬁiﬁ;ﬁm sanat,
xpomarorpaduu Xpomarorpapuaeckux n3MepeHnuit

7 I'azoBasi  xpomatorpadgusi. CymHOCT,  MeToja. 2 2 XpomaTtorpadudaeckie KOJIOHKH, TEPMOCTATEHI, 5 Komcnexr, moaroroska k [1-10]
ArnmapaTypa Ui Ta30BOH XpoMaTorpadum. JIETEKTOPHI JUTS Ta30BOU XpoMaTorpad . [PaKTUICCKOMY 3aHATHUIO,

8 I'azoBas xpomarorpadusi. BapuanTsl ra3oBoi 2 2 Kitaccudukanms 1eTeKTOpOB U UX BaKHEHIIHE 5 codece10BaHHE 11O
xpomarorpaduu: bapoxpomaTorpadusi, mapodaszHas, XapaKTePUCTHKH (JITHEHHOCTB, BOIIpOCaM, BBITIOJHEHUE
CBEPXKpHUTUYICCKas (DITFOUIHAS, TUIOTHOCTHAS. YYBCTBUTEIHHOCTH, OTHOLICHHE CUTHAJI/TIIYM, Kelc-3a/1aHus, TECT,

Oco0eHHOCTH BBOJIA TPOOBI B ra30BOH XpoMaTorpaduy. mpeest OOHAPYIKCHHS). PCLICHHUE CHTYalMOHHBIX

9 I'azoBas xpomartorpadusi. ['a3o-ancopOunonHas u razo- 2 2 IIporpammupoBanue Temnepatypsl. MeToanka 5 sanad
KUAKOCTHas XpoMmatorpadus. KanumspHas razoBas KOJIMYECTBEHHOM Ira30BOM XpoMaTorpadum.
xpomarorpadus. MHOrOMepHas razoBasi Xxpomarorpadus XpomaTo-macc-criekrpomeTpusi. Obmactu

TIPUMECHEHHSL.

10 KunkoctHasi xpomaTtorpagus. CynHocTs METOA. 2 2 AncopOrronHast Xxpomarorpadusi. 5 KOHCIIEKT, MOAroTOBKA K [1-10]
ArnmapaTypa Juisl )KHIKOCTHOU XpoMaTorpabun MPAKTHIECKOMY 3aHSTHIO,

11 | KuakoctHas xpomatorpadus. Kiaccudukanus MmeTonoB 2 2 HopmameHo-¢azoBass KAX Ha cumukarese. 5 cobecenoBaHue
)KI/I,Z[KOCTHOﬁ XpOMaTOl"pa(i)I/II/I MO0 MEXaHU3MY pa3ACJICHUs: MOHQJ‘[I/I YIAEpKUBAHUS U THUIIBI B3aPIMO,HCI71CTBHﬂ 110 BOIIpOCaMm,
00palleHHO- 1 HOpMalbHO-(pa30Bast Xpomarorpadus, copbata ¢ MOBEpXHOCTHIO copOeHTa. Poib BOJIBI. KOHTPOJIbHBIE
pacnpenenuTensHast, aacopOIoOHHAs, HOHHAS, O6NacT  npUMeHeHHs  HOpMalbHO-(a3oBoii paboThL, TECT, pelleHHe




9KCKJIF03UOHHAs xpomarorpadus. OCHOBHBIC OTIUYHUS OT
ra3oBO# XpomaTorpadum.

KAX

3a7a4

12 | KuakoctHas xpomarorpagus. BeicokosddexTuBHas 2 2 CopOeHTHI a1 MEeTO1a BRICOKOA((PEKTUBHOM 5 KoHCIIeKT, TOArOTOBKA K [1-10]
xuakocTHas xpomarorpadus (BIXX). Obpameno- XKHUIKOCTHOH Xpomarorpadun (BOXX). [PAaKTHIECKOMY 3aHSTHIO,
(ha30BBIl 1 HOPMATLHO-(A30BBIIT BapUAHTHI CobecenoBanue mo
BBICOKOD(p(hEeKTHBHOM JKUIKOCTHOI XpoMaTorpadun BOIIPOCAM, KOHTPOJIbHBIE
(BOXX). paboThI, TecT, pereHne
TpeboBanms, IpeabABISEMBIC K TOIBWKHON 1 3a71a4, BBINOJHEHUE Keic-
HENoJIBHKHOM (asam 3aaHus

13 | KuakoctHas xpomaTtorpadusi. BeicokosddexTuBHas 2 2 HyBCTBUTENBHOCTD M CEJIEKTUBHOCTD JIETEKTOPOB 5
KunkocTHas xpomarorpadus (BIXKX). Annaparypa mis BOXX. IlpsiMoe 1 HEMPAMOE AETEKTHPOBAHHE.

MeTOo/1a BEICOKOA(P(PEKTUBHOM KUAKOCTHOU XpomaTorpaduu
(BOXX) u ee OCHOBHBIE OTIIMUMS OT anlapaTypbl st
ra3oBoi xpomarorpaduu: HaCOChl, yCTPOHCTBA I
GUIbTpaLUK U eTa3alny, HHXEKTOPHI. JleTeKTophI B
METO0/1a BEICOKOA(PEKTUBHOM KUIKOCTHOU XpomaTorpaduu
(BOXX): cnektpohoToMeTpHUeCKIH, (IIyOopeCcIIeHTHEIH,
BOJIbTAMIIEPOMETPHUUECKHIH, KOHTYKTOMETPHUECKHH.

14 | KuaxoctHast xpomaTorpadus. ['enp-QpuibTpaonHas u 2 2 Onpenesnenne 00LIeH CONIEBON KOHLCHTPALHH, 5 Komcnexr, noaroroska k [1-10]
refb-IPOHUKaromias xpoMarorpadus. OCHOBBEI METOIOB. KOHLICHTPHUPOBAHNUE ITpUMeceii N3 pa30aBIeHHbBIX [PaKTHYECKOMY 3aHSATHIO,
TTOBHIKHBIE 1 HETIOBHIKHBIE (a3bl, pelIaeMble 3a[atH. PacTBOPOB. Pasz[en?HHe 3JIEMEHTOB C OIHM3KHIMHU CobecenoBanue 1o
BoIGop moaBMKHON (assl U ycrnoBHit paznenenus. [Tytu XUMHYECKUMH CBOMCTBAMHU M aMUHOKHCIIOT. BOIPOCaM, KOHTPOJIbHbIE
MTOBBIIICHUS CEJIEKTUBHOCTHU U 3(P(PEKTHBHOCTH Pa3/ICICHUS paboTsI, TecT, petuermie

3aj1a4, BBIIIOJIHEHHE Ketic-

15 | KunkoctHas xpomatorpadus. TeEpmo-xuakodasHas 2 2 Won-napHas xpomarorpadus. CyniHocTh MeTo1a 5 3aaHus
xpomarorpadus (TXKX) Obmias xapakTepucTuka MeTo1a
ToHKOCNOIHOH xpomartorpaduu (TCX). OcHOBHBIE
KOJIMYECTBEHHBIE METOABI, HCIIOIb3yEMBbIE B METOJIE
TOHKOCIOIHOI Xxpomartorpaduu (IpsiMbie, KOCBEHHBIE
METOJIbI).

16 | CBepxkpurnyeckasi (prrouaHasi XxpomaTorpapus u 2 2 ObnacTy MPUMEHEHHS CBEPXKPUTHIECKOM 5 KoHCIeKT, OAr0TOBKA K [1-10]
3J1eKTpo(ope3 B COBPEMEHHOM aHAJIHN3E. dmonaHON XpoMmarorpaduu, snexrpodopesa. PaKTHIECKOMY 3aHSTHIO,
KomOunHupoBanue xpomarorpaguu ¢ ApyrumMu GU3UKo- Cpasrenue MetooB BOXKX, razosoit u cobecenoBaHne
XMMHUUYECKHMHU METOIaMH. CBEPXKpHUTHYECKOH (IrouaHOI XpoMaTorpaduu. 0 BOIIpOCaM,

MeTtoibl 00paboTKH AIEKTpodoperpaMm KOHTPOJIbHBIE
paboTBI, TECT, pelieHHE
3a/1a4, BBITIOJIHEHHE Kelic-
3aJaHusl
Uroro 32 32 80




6. O6pa3zoBaTe/ibHbIE TEXHOJIOTHHI

TpaauunoHHble JeKIUH U MPAKTHYECKUE (CeMHMHAPCKHE) 3aHATHS C HCIOJIb30BaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJNOTWH. JIEKIMH ¢ HMCHOJIb30BAaHUEM MYJIbTHUMEIUNHBIX
Npe3eHTalMi, JeKUuu-0eceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH,  JICKIHH-
BU3YalIH3al[i, NPAKTUYECKUE 3aHSATHUS, CaMOCTOsITeNIbHAas paboTa CTYJEHTOB, KOMIBIOTEPHOE
TECTUPOBAHUE.

Jlekums-quajaor — coJep)kaHue MOJaeTCs Yepe3 CEpUI0 BOMPOCOB, HA KOTOPBIE CTYJIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLIUU.

IIpe3deHnTanum Ha OCHOBE COBPEMEHHBIX MYJIBTUMEOUNHBIX CPEACTB - CaMbIil
3 pexTUBHBI CHOCO0 TOHECEHUs BaXKHOW WH(GOpPMAIMU TPH MyOJUYHBIX BBICTYIUICHHUSX.
Crnaiig-ipe3eHTalli € HUCIHOJB30BAHUEM MYJIbTUMEIUHHOTO O00OpYAOBaHUS IO3BOJSIOT
3¢ (PeKTUBHO M HAIMSIIHO NPEACTaBUTh COJEpKAaHHE H3y4aeMOro MaTepuana, BbIACIUTh U
MPOUJUTIOCTPUPOBATH COOOIIEHUE, KOTOPOE HECeT MOYYHTEIbHYI0 HMH(GOpMAIUIO, MOKa3aTh €e
KJIIOUEBBIE COJIEpPIKATEIbHbIE MyHKTHI. VCIONb30BaHNME MHTEPAKTUBHBIX AJIEMEHTOB IO3BOJISET
YCUIUTH 3P(GEKTUBHOCTD IMyOJMYHBIX BBICTYIUICHUH, SBISIOMNXCS YaCThIO MPO(ECCHOHATBHOM
JIESITEIIbBHOCTH MPENOo1aBaTes.

OnnaiiH-ceMMHAP — Pa3HOBHIHOCTH BeO-KOH(DEPEHIIUH, POBEICHIE OHIAH-BCTPEY WIIH
npe3eHTanuii dyepe3 HMHTepHET B pexuMe pealbHOro BpeMeHW. Kakaplii U3 y4yacTHUKOB
HAXOJHUTCS Y CBOEro KOMIIbIOTEepa (CpeicTBa CBS3HM), a CBS3b MEXKAY HUMHU MOJAJEPKUBACTCS
yepe3 MHTEpHET MOCPeICTBOM 3arpy’kaeMoro MpuiIOKEeHUs, YCTAHOBIEHHOIO Ha KOMIIBIOTEpPE
Ka)0r0 yuyactauka (Zoom, Meet, SKype u ap.).

Buneoxondepennusi — ceanc BuaeokoHdpepenncsszn (BKC) — »sto TtexHomorus
MHTEPAKTHBHOTO B3aUMOJICHCTBUS JBYX W 0oJiee Y4aCTHHKOB 00pa3oBaTeIbHOIO Mpolecca JIs
oOMeHa nHpopMalueil B pealbHOM PEeKUME BPEMEHH.

Hcnonp3ytoTcss ~ MHTEPaKTUBHBIE ~ METOABl  OOYy4YEeHMs:  CUTyallMOHHbIE  3aJayH,
UCCJIEIOBATENIbCKUA MeTOoJ] OOydeHHs, JIeJOBbIE WUIPbl, MOArOTOBKAa M MyOJM4YHas 3aliuTa
pedeparos.

TexHoJIOTUSl 3JIeKTPOHHOr0 O00y4YeHHs1 (peanu3yercs IpH TOMOILIM 3JIEKTPOHHOM
uH(popMalnoHHo-o0pazoBarensHOM cpeanl (QMOC) COI'Y nmpu ucnonszoBanuu pecypcoB ObC,
IPY IPOBEIEHNH aBTOMAaTU3UPOBAHHOI'O KOMITBIOTEPHOTO TECTUPOBAHUS U T. [1.).

Ucnionb3yrorcst  OauibHO-pEHTHHTOBAasl  CHCTEMa  OLEHKH  3HAHWM, TEXHOJOTHH C
NPUMEHEHHEM JTUCTAaHIIMOHHOTO 00y4eHus Ha miardopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl yueOHOM pabOThl MOTYT MPOBOJMTHCS AMCTAHIIMOHHO Ha OCHOBE JIOKAJTHHBIX
HOPMATUBHBIX aKTOB.

- B mensx peanuzanuM MHAMBUAYaJIbHOIO TOAX0JAa K OOYyYEHHIO CTY/AEHTOB,
OCYILECTBIISIONIMX ~ Yy4eOHBI TMpolecc MO0 WHAMBUAYaJIbHOM TpPaeKTOpUM B  paMKax
UH/IMBUIYAIbHOTO pabodyero IuiaHa, U3y4deHHue AAHHOW TUCHMIUIMHBI MOXKET OCYILECTBIISATHCS
4yepe3 WHIMBUAyATbHBIE KOHCYJIBTAMU NpErojaBaTelsi OYHO, B Yachl KOHCYJBTAIUH, IO
SJICKTPOHHOM TI0YTE, a TaKKEe C HCIOJIb30BAaHUEM Cisco Webex Meetings, matdopmsr
JMCTAaHIMOHHOTO 00y4enuss Moodle, muunbiii kabuneT cryneHta Ha noptaie COI'Y, apyrux
anemenToB DUOC COI'Y.

7. YueOHO-MeTOAMYeCKOe o0ecnieyeHne CaMOCTOSITeIbHOI padoThl


http://lms.nosu.ru/

CamocrosiTenpHas paboTa 00ydYaromUXCs SBISICTCS OJJHUM M3 BUJIOB YUEOHBIX 3aHSITHH.
CamocTosTenpHas paboTa MPOBOJUTCS C IEIBIO:
® CHCTEeMaTH3alUh M 3aKPEIUICHUs] MOJIYYCHHBIX TEOPETUUECKUX 3HAHUW U MPAKTUYECKUX
yMEHUH 00y4aromuXxcsl CTYICHTOB;
o yriuyOJeHUS U pacCIIuPEHHS TEOPETUICCKUX 3HAHUN;
e GopMHpOBaHHUS YMEHHH HCIOJIb30BaTh HOPMATHUBHYIO, IPAaBOBYIO, CIIPABOYHYIO
JIOKYMEHTALIMIO U CTICIHAIIbHYIO JIUTEPATypy;
e GOpMHUpPOBAHUS CaMOCTOSITEIHHOCTH MBIIIUICHHUSI, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIn3aluu;
® pPa3BUTHUSA UCCIEAOBATEIILCKUX YMEHHI.
CaMocrosiTenpHasi paboTa OO0YyYaroIIMXCs OCYIISCTBIISCTCS Ha TMPOTSHKEHUW W3yYeHUs
BCEH IUCIMIUIMHBI B COOTBETCTBHHM C YTBEPXKICHHOW B y4eOHOM IUIAaHE TPYAOEMKOCTHIO WU
COCTOMT H3:
® paboThl CTYACHTOB C JICKIIMOHHBIMH MaTepuajiamMH, MOWCKAa M aHalli3a JIMTEPaTypbl U
AJIIEKTPOHHBIX KICTOYHUKOB MH(POPMALINHU 110 33JJaHHOHN TEME;
® BBINOJHEHUS 3aIaHHH JIJ1s1 camocTosATenbHON padoTel B DUOC COT'Y;
® U3YyYCHHS TCOPETUUYECKOTO, MTPABOBOTO M CTATUCTUYECKOTO Marepuaia JJis MOArOTOBKH K
JTa0OPTOPHBIM 3aHSITHAM;
® [OJIFOTOBKH K 3K3aMEHY.
Tembl u Qopmbl BHEAYAHUTOPHOH CaMOCTOSITENILHON paboThl, €€ TPYyAOEMKOCTh
cojiepkarcs B pasaene S5, Taou. 5.1.

Memoouueckue yKazanusi no OpeaHU3AYUU CAMOCMOAMENbHOU padomsl CyOeHmMo8

Buvinonnenue mecmosgvix 3adanui. llepen HadamoM BBITIOJTHEHUS TECTOB CIEIYET
BHUMATEJIPHO HW3YYHTh TEOPETHUYCCKUI MaTepuay, Mpopenarh 3aJadyd 1o JIaHHOW TeMe H
OTBETHTH Ha BOIPOCHI, HIMCIOIIHECS B YICOHUKE. BBIMOIHSIS TECTHI, CIIEAyeT UMETh B BHIY, YTO
OHHM OBIBAIOT CIICAYIONIUX THUIIOB:

1. BeiOop mpaBUIBLHOTO OTBETA M3 YHCIA MPEATOKEHHBIX. B 3TUX Tectax HeoOX0auMo
BBIOpaTh OJIMH MPaBUIBHBINA OTBET U3 YHCIIA TIPEIOKEHHBIX.

2. MHoxecTBeHHbII BbIOOp (0e3 MeTku). HeoOxommmo BeIOpaTh BCE NpPaBHIILHBIC
OTBETHI U3 YHCTIa MPEJIOKEHHBIX.

3. Tectbl ciawueHus. B 3TUX TecTax K psay BOMPOCOB HYXKHO IMOJ0OpATh MPaBUIHHBIN
OTBET M3 YUCJIA TTPETIOKEHHBIX.

4. Tectel pamXHpOBKH. B 3TOM cilydae HEOOXOIUMO pAaCIHOJIOKUTh OTBETHI B
MIPABIIILHOM ITOPSIJIKE.

5. 3akphIThIC TECTHI. 3/16Ch BapUAHTHI OTBETA HE MPEJIaraloTcs, CBOl OTBET HEOOXOAMMO
BIIMCATh B TIOJIE OTBETA.

Iloocomoska Hayunozo Ooknada ¢ MyIbmMumMeOuliHou npesenmayueti. Jlokmag —
nucbMeHHas pabota o0bemoM 10-18 meyaTHBIX CTpaHUIl, BHIMOJIHSAEMAs CTYJEHTOM B TEUYCHUE
JUTUTETTLHOTO CpoKa (OKoJIo Mecsna). Jlokman — KpaTkoe TOUHOE U3TI0KEHUE CYIIHOCTH KaKoro-
m100 BOMpOCa, TEMBI Ha OCHOBE HECKOJBKHX TEPBOMCTOYHHMKOB. JIOKIaa JOIDKEH COIEpKaTh
OCHOBHBIC (DaKTHUECKHE CBEACHHS W BBIBOJBI IO paccMarpuBaeMoMmy Bompocy. [lomMumo
pedepupoBaHusl TPOYUTAHHOW JIATEPATYPHl, OT CTYACHTA TpeOyeTcs apryMEHTHPOBAHHOE
U3JI0KEHNE COOCTBEHHBIX MBICTIEH TTO0 pacCMaTPUBAEMOMY BOTIPOCY.



Iloocomoska pegepama. Pedepar - kpaTkoe H3I0KEHHE NPEACTABICHHOW TEMBI B
NUCHbMEHHOM BHJI€ WM B (JOpME MyOJIMYHOTO JIOKJIa/la Ha OCHOBE CAMOCTOSTEIILHOTO U3yUCHHS
auTeparypsl o teme. Pedepar momoraer BeIpabOTaTh HABBIKM M MPHUEMBI CAMOCTOSTEILHOTO
HAyYHOTO TIOMCKA, TPAMOTHOTO M JIOTHYECKOTO W3JIOKEHUS M30paHHOH mpoOieMbl U
CHOCOOCTBYET MPHUOOILICHUIO CTYIEHTOB K HAy4YHOH AesTenbHOCTH. [lomumo pedepupoBaHus
IPOYNUTAHHOM JMTEpaTypbl, OT CTyAeHTa TpeOyercss apryMEHTUPOBAaHHOE M3JI0KEHHE
COOCTBEHHBIX MBICIIEH 110 pacCMaTpPUBAEMOMY BOIIPOCY.

[TocnenoBarenbHOCTh PabOTHI:

1. Bei0op Tembl nccnenoBanus. Tema pedepara BbIOUpAETCs CTYIEHTOM Ha OCHOBE
€ro HayyHoro uHTepeca. Takke momMoIIb B BEIOOpE TEMbI MOKET OKa3aTh MPENOAaBaTeb.

2. [InanupoBanue wuccienoBaHus. BxirodaeT cocTaBieHHE KaJeHIApPHOIO ILIaHa
HAy4HOTO HCCJENOBaHMA W IUlaHA TpeAnonaraemMoro pedeparta. Kanennmapueii 1mian
UCCIICIOBAaHHUS BKIIOYAET CIEAYIOMINE 3JEMEHTHI: BBIOOP U (OPMYIHPOBAHHE TPOOIIEMBI,
pa3paboTKa I1aHa UCCIICAOBAaHUS U

3. [TpenBaputensHOro IuaHa pedepara; cOop U M3y4yeHHE MCXOIHOIO MaTepuala,
IIOUCK JINTEpaTyphbl; aHaIM3 COOpPaHHOTO MaTepualla, TeopeThdeckas pa3paboTKa MpoOJIeMbI;
cooOlIeHHe O MpelBApPUTEIbHBIX pE3yJbTaTaX MCCIENOBaHUs; JIMTEpaTypHOe OQopMIIeHHE
MCCJIeI0BATENbCKOM MPoOIIeMbl; 00CyX)ACHUE paOoThl (HA CEMUHAPE U T. I1.).

4. [Touck m wn3ydyenue nureparypbl. [l BbIABICHUS HEOOXOJUMOW JIUTEPATYPbI
clieyeT oOpaTUThCs B OMOIMOTEKY MM K mpernonaBaTento. [lomoOpanHyro nuTepaTypy cieayer
3auxcupoBars corimacHo 'OCT mo 6ubnuorpaduyeckoMy OMUCAHHUIO TMPOM3BEACHUI NEUaTH.
Jns pazpa®oTku pedepara AOCTATOUHO H3ydeHHe 4-5 BakHeHIIMX cTared mo Hu30paHHOM
npobneme. Ilpu wu3ydeHunm mmTepaTypbl HEOOXOAMMO BBIOMpAaTh MaTepual, HE TOJIBKO
HOJTBEPXKIAIOIIMN O3ULIMIO aBTOpa pedepara, HO U MaTepuall AJIs MOJIEMUKH.

S. Ob6pabotka marepuana. Ilpu 06paboTke MOIyYEeHHOro MaTepHaia aBTop JAOJKEH:
CHCTEMaTU3UPOBATh €ro IO pasjiesiaM; BbIIBUHYTh U 0OOCHOBaTh CBOM THIIOTE3bI; OMPEAEIUTH
CBOIO MO3UIMIO, TOUKY 3PEHHUS 10 paccCMaTprUBaeMOl pobiieMe; yTOUHUTh 00bEM U COJIepIKaHne
MNOHATUM, KOTOPBIMH NPUXOJIUTCS OINEPUPOBATh NpU pPa3paboTKe TeMbl; CcHOPMYIUPOBATH
ONpeZeNieHuss M OCHOBHBIE BBIBOJBI, XapaKTEpU3YIOLIUE pe3yibTaThl HCCIEI0BaHUSA;
OKOHYATEJIbHO YTOUHUTh CTPYKTYpY pedepara.

6. Odopmiienne pedepara. Ilpu odopmienun pedepata peKOMEHIyeTCs
NpUIEPKUBATHCS Cleayomux npasui: Cienyer mucarh JUIb TO, YEM aBTOP XOYET BBIPA3UTh
CYUIHOCTb NpoOJsieMsbl, ee Joruky; [lucatk cTporo mocieaoBaTelbHO, JOIMYHO, J0Ka3aTelbHO
(o cxeme: Te3uc — obocHOBaHUE — BbIBOA); [Iucark sipko, 0Opa3zHo, )KUBO, HE TOJIBKO BCKPBIBAs
UCTHHY, HO U OTpa)kas CBOIO MO3MUIMIO, MpoHaraHiupys NOJyueHHble pe3ynbraThl; [lucars
OCMBICJIICHHO, COOJIoJasi MpaBujia TpaMMaTUKHU, HE 3JI0YNOTpedssas HayKooOpa3HbIMU
BBIPOKCHUSIMH.

Pedepar BhImonHseTCS B COOTBETCTBUM C TPeOOBAaHUSIMU CTaHAApPTOB, pa3pabOTaHHBIX
JUIs JTaHHOTO BHJIa JOKyMeHTOB. PaboTa pomkHa ObITH BbIONHEHa Ha Oenoi Oymare
crangaptHoro jucrta A4. TekcT noMKeH ObITh OTIEYaTaH Ha KOMIIBIOTEpPE B TEKCTOBOM
penakrope Microsoft Word u oTBeuaTh cieayromum TpeOOBaHUAM: MapaMeTphl MOJIeH CTpaHHIL
JOJKHBI OBITH B Mpeienax: BepxHee u HibkHee — mo 20 MM, mpaBoe — 10 mm, neBoe — 30 M,
mipudt — Times New Roman , pazmep mpudra — 14, MEKCTpOUHBII UHTEPBAJ — MOJTYTOPHBIM.
Jlenta mpuHTepa — TOJNBKO u€pHOro mBerta. Hymepauusi cTpaHull B pedepare T0JKHA OBITh
CKBO3HOM, HauMHas ¢ TpeTbel cTpanuibl. HoMep mpocraBnsercs apaOCKUMH HU(PpaMy BBEPXY
Ka)XJI0M CTpaHUIbI CIIpaBa.



[Ipu uznoxenuu Matepuaga HEOOXOAUMO MPUICPKUBATHCS MPUHATOTO MJIaHA.

bubnuorpaduyeckunii CIMCOK COCTABISETCS HA OCHOBE HCTOYHUKOB, KOTOPBIE OBUIM
IPOCMOTPEHBI U M3YYEHBI CTYJIEHTOM IpU HamucaHuu pedepara. JlaHHBIA CIIMCOK OTpaXkaetr
CaMOCTOSITENIHYI0O TBOPYECKYI0 paboTy CTyAEHTa, YTO MO3BOJSET CYAWUTh O CTEHEHHU €ro
NOJATOTOBKM M yIiyOleHMHM B BBIOpaHHYIO TeMaTHKy. Bcsi ucmonb3oBaHHas JuTepaTypa
pa3Melaercsa B CIEAYIOIIEM MOPSAAKE: 3aKOHOJATENbHbIE AKThI, IOCTAHOBJIEHUS, HOPMAaTUBHbIE
JIOKYMEHTBI; BCs yueOHas uTeparypa B ai(paBUTHOM MOPSIKE, 3aTEM CPEJICTBA MEPUOTUIECKON
nevyaty B an(aBUTHOM NOPSAKE; UCTOYHUKHU U3 ceTu HTepHeT.

Memoouueckue pexkomenoayuu NO  CO30AHUIO  MYIbMUMEOUUHOU  Npe3eHMayuu.
CtpykTypa M cOJEp)KaHUE NpPE3eHTallMd — OTO JMYHOE TBOpYecTBO aBropa. [lose3no
UCTIOJIb30BaTh MAOIOHBI OPOPMIICHHS JUIsl IOJTOTOBKY KOMITBIOTEPHOM MPE3CHTAIUH.

Crnaiipl JKenaTeabHO HE MEperpy’kaTb TEKCTOM, JIydllle Pa3MECTHUTb KOPOTKHE TE3UCHI.
Ha cnaiimax HEoOX0IMMO JIEMOHCTPUPOBATH HEeOOJbIIME (PparMeHThl TEKCTa JTOCTYIHBIE IS
YTeHUs Ha pacctosiHuu; 2-3 dotorpaduu miam pucynka. Haubonee BakHBI MaTepHal JIydile
BBIJICIIUTb.

Tabnuie! ¢ HU(POBHIMU TaHHBIMH IJIOXO BOCIPUHUMAIOTCS CO CIAWI0B, B ATOM Cllydae
1 poBoOi MaTepua, Mo BO3MOXHOCTH, JIy4Ille MPEJACTaBUTh B BHJI€ TPAUKOB U AUATPAMM.

He cnenyer nznuinHe yBieKaTbess MyJIbTUMEAUHHBIMA dpdexTamu anumanui. OcobeHHO
HE)KeMaTeNbHbI Takue 3(P(PEKTH KaK BBUIET, BpaIllEHUE, BOJIHA, TOOYKBEHHOE TOSBIICHHE TEKCTA
u 1.0. OnTuManbpHas HacTporika 3((EeKTOB aHMMAMKM — TIIOSBJICHUE, B TEPBYIO OYepenb,
3aroJjIoBKa Cliaiiia, a 3aTeM — TeKcTa 1o ab3anam. [Ipu 3TOM eciau HECKOJBKO CIIalI0B UMEIOT
OJIMHAKOBOE Ha3BaHME, TO 3ar0JIOBOK CJaiifia I0JKEH MOCTOSIHHO OCTAaBAThCS HAa SKPAHE.

UroObl o0ecnednTh XOpOUIYID YUTAeMOCTh MPE3eHTAlUUd HEOOXOAUMO moa00paTh
TEeMHBIH 11BeT (hoHa U CBETbIN 1BeT mpudTa. Henb3s Takke BoIOHpaTh HOH, KOTOPBIA COAECPKHUT
AKTUBHBIN PUCYHOK.

KenaTenbHO MOATOTOBUTH K KaXKJIOMY CIAiy 3aMETKHU MO AOKJIAay. 3aTeM pacredyaTraTh
UX M HCIOJb30BaTh IpPH IMOJArOTOBKE WM Ha caMmMoOW Ipe3eHTauuu. MOXHO pacredaraTh
HEKOTOpBIE KITIOUEBBIE CIIaii/Ibl B KAUE€CTBE Pa3AaTOYHOIo MaTepuania.

HeoOxonumo 00s3aTebHO CcOOJIIOIaTh €IUHBIN CTUIb O(OPMIICHHUS TNPE3eHTAUUuu U
0o0paTUTh BHUMAaHNE HA CTUJIUCTHUUYECKYIO TPAMOTHOCTb.

Crnenyer mpoHyMepoBaTh ClalJbl. DTO MO3BOJMUT OBICTPO 0OpamaThCcsi K KOHKPETHOMY
claiily B ciaydae HE0OX0AUMOCTH.

PexoMeHpanmy 1o cogep’aHuio U CTPYKTYpPE CIailloB MyJIbTUMEIUIMHON NPE3eHTalUN:

1-#1 cnaiin (TUTYIBHBIN), HA (POHE KOTOPOTO CTYIEHT MpeACTaBisieT TeMy npoekra, @O
Y HAyYHOTO PYKOBOJUTEIIS.

2-1 cimaiin. Bxmogaer B ce0st OOBEKT, MPEJMET U TUITOTE3y UCCIICIOBAHUS.

3-ii cnaitn. ComepXuT [eidb W 3aJa4ddl ucciieqoBaHus. llems mpoekTa A0KHA OBITH
HanycaHa Ha dKpaHe KPYMHbBIM MIpUGTOM. 31eCh K€, €ClIi MO3BOJISIET MECTO, MOXKHO HaIlucaTh U
3a1auu. 331241 MOTYT OBITh NPEJICTABIICHBI U Ha CIIEAYIOIIEM Cllaiijie.

4-i1 - cnaitn. ComepKUT CTPYKTYpy padOThl, KOTOPYIO MOKHO IPEIOCTaBUThb, HAIIPUMED,
B BUJI€ TpauecKuX OJIOKOB CO CTpeiIKaMH. A TakKe — IepeunciIeHue MPUMEHIEMbIX METOJIOB U
METOJIUK.

5-if - cnaiia. [lpencraBisieTcst cofep:kaHue U TEOPETHUECKask 3HAYUMOCTh npoekTa. CyTh
peraeMoil mpo0aeMbl MOKET ObITh MPECTaBIIEHA B BUAE CXeM, TaOIull, Juarpamm, rpadukos,
dotorpaduii, pparmentoB pribMoB U T.. Ha TeopeTnueckyro 9acTh MPEACTABICHHS MPOCKTA
JOJI’KHO OBITH CO3/1aHO HECKOJIBKO CIIAiIOB.



6-ii - cnaiin. Bo3MoXKHOCTH MPUMEHEHHS PE3yJIbTaTOB pabOThI Ha pakThuke. Ha oty Temy
TAKXKE NOJDKHO OBITh HECKOJIBKO CIIAM0B.

7-1 cnaiin. I'maBHbIE BBIBOJBI, HTOTH, PE3YJIbTAThl IPOEKTA IeJIecO00pa3HO MOMECTHTh Ha
oTnenbHOM crnaiiie. [Ipu 3ToM He clenyeT MepedrcisiaTh TO, YTO ObUIO CAENAaHO, a JIAKOHUYIHO
U3JI0KUTh CYyTh 3HAYMMOCTHU MPOEKTA UJIM MOJYUYECHHBIX PE3YyJIbTaTOB UCCIICIOBAHMUS.

[Tocnenuuii cnaitn. B koHel Npe3eHTaluu >KeJaTeIbHO MOMECTUTh CJIAiJ ¢ TEKCTOM
«Cracu00 3a BHUMaHue!».

VYyebHas nuTepaTypa W METOJMYECKHH MaTepuaj 1O OpraHu3allid CaMOCTOSATEIbHON
paboTBl CTYJIEHTOB OTpaX€Hbl B paboued mporpamme IUCHHUIUIMHBI «COBpEeMEHHBIE
Xpomarorpauyeckue METOAbl aHaIM3a» M Ha caiTe auctaHuuoHHoro oOyuenus COI'Y
momaaka cucreMsl «MOODLE» mo cesuike: http://Ims.nosu.ru/.

8. OueHoYHBIE CPeACTBA /ISl TEKYIIero KOHTPOJIS yCIIeBAeMOCTH, py0e:KHOI aTTecTAlMHU H
NPOMEKYTOYHON ATTECTAIMM 110 UTOTraM OCBOCHMS AU CHHMILIUHBI

8.1. OueHouHble cpeacTBa AJIsl NPOBEACHHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH

Ha3naueHue OIEHOYHBIX CPEJCTB TEKYIIETO0 KOHTPOJIS - BBISBUTH CHOPMHUPOBAHHOCTH
kommerennuit [1K-2, ITK-3.

O0pa3upl Onj1eTa KOHTPOJISI MATEPHAJIA K KOHTPOJILHOI padoTe
o Teme " Beenenue. [Tonstue xpomarorpaduu. OOIIHe MPUHIAITEI XPOMATOTPaPUIeCcKOro
paznenenus. Knaccuduxkamus xpomarorpapuieckux MeTo 0B (001uii 0630p). OCHOBHBIE
xpomartorpaduyeckue napaMmeTpbl. XapakTepuCTHKa HETIOABUKHBIX U MOJIBUKHBIX (a3 B
xpomatorpaguu. Knaccuduxanus copobentos

Bapuanm 1

1. Yro sBnsieTcs XapaKTEpPHOH OCOOEHHOCTHIO XpOMATOTpaUUECcKOro mporecca u
o0ycnaBiauBaeT 3¢ (HEKTUBHOCTh XpOMaTorpauueckoro pa3aeieHus?

B yewm 3akmtoyaercs oO1IMii IPUHIIKI BCEX BUIOB XpoMaTorpadpuu?

HazoBuTe 0OCHOBHBIE COPOITMOHHBIE MTPOLIECCHI.

B yem cocTouT mposiBUTENBHBIN (ITMIOSHTHBIN) aHATTU3?

Kak kmaccupumupyroT Metoabl XxpoMaTorpaduu MO TEXHUKE MPOBEICHUS
HKCIIEPUMEHTA U 1IeNn?

ok~ wd

6. Haiinute iy Xpomarorpadudeckoit koinonku, ecan H = 0,2 mm, a N = 10000.
Kak Bnuser ckopocTh moToka Ha 3(G(EKTUBHOCTh XpoMaTorpapuieckon
KOJIOHKH?

Bapuanm 2

B gem cymHOCTh XpoMaTorpaduieckoro mporecca?
KakoBo HazHaueHne mMoABMKHOM U HETIOABUXKHOU (a3?
Kaxkue nporeccsl MporcXoasT B KOJOHKE?

Pwbhe

B uem mnpenmyiiecTBo 3IIOEHTHON Xpomarorpaguu mepen (QpoHTATIbHON H
BBITECHUTEIBHON?



http://lms.nosu.ru/

5. Kak Bnusier TeMnepatypa Ha XpoMaTorpapuieckuii mpouecc?

6. Haiigure mmHy xpomarorpadudeckoit komonku, ecia H = 0,1 mm, a N = 10000.
Kak Bimser ckopocTh mNOTOKa Ha 3(PQPEKTHBHOCTH XpoMaTorpapuuecKoi
KOJIOHKU?

Bonpoch! 111 CaMOKOHTPOJIA
o Teme " Beenenue. [Tonstue xpomarorpaduu. OOIIMe MPUHIIMITEI XPOMATOTpaPUIecKoro
pasnenenus. Knaccudukamus xpomarorpaduieckinx MeTo10B (00t 0630p). OCHOBHBIE
xpomarorpaduyeckue napaMeTpbl. XapaKTepUCTHKA HETIOABUKHBIX U MOJIBIKHBIX (a3 B
xpomarorpaduu. Knaccudukamus copoeHToB"

1. B uem cymHOCTh METOJIOB XpoMarorpaduu?
. Kt0o nzo6pen meron xpomarorpadguu?

N

3. MoxxHO 1M cenaTh BBIBOJ O INPUPOJE BEIIECTBA Ha OCHOBAHUHU XpoMaTopaduyecKux
TAHHBIX?

4. B 1yeM mpeuMyIIecTBa dIOEHTHON Xxpomarorpaduu nepea GpoHTaIbHON U BHITECHUTEITEHON?

5. JlaTh onpeneneHue CIeayonuX MOHITHN:

a) BBICOTA XpOMAaTorpauuecKoro nuka;

0) mupuHa XpoMaTorpaduuecKoro ImuKa;

B) 00IIMii yaepKUBaeMbIii 00BEM.

6. UTo Takoe OTHOCUTENBHBIN YAECp)KUBAaeMbIii 00bEM U OTHOCUTEIILHOE BpPEMS YIepKUBaHUA?

7. YUto Takoe MepTBBIi 00beM KoJoHKH? Kakne 00beMbl OH B ce0sl BKIIIOUAET?

8. IloueMmy B Xpomarorpadu4ecKyl0 KOJOHKY BBOIAT OOBIYHO Maible KOJMYECTBA
OTpeeNIeMbIX COETUHEHUI?

9. Kak m3meputh Rf? B kxakom nHTEepBae 3HaYCHUI MOKET U3MEHSThCS BenndnHa Rf?

10. B 4gem mpemmyImiecTBa W HEJOCTATKH BOCXOSIICH W HUCXOASIIEH XxpomaTtorpadun? 43.
B yeM 0coOeHHOCTM W NpeuMylIecTBa TOHKOCIOWHOM Xpomarorpaduu B CpPaBHEHUHU C
OyMaxHOI?

11.  Kak BBINOJHAIOT KOJMYECTBEHHBIH aHAN3 METO/O0M paclpeleIuTEIbHON KHUIKOCTHOM
xpomarorpaduu Ha 6ymare?

12. Kakue mapamerpbl XpoMaTorpapuueckoro MUKa HCHIONb3YIOT Uil KOJINYECTBEHHOI'O
aHanmu3a’?

13. Uro sBiisieTcst Hanbosee BaXXHOW MPUYWHOMN pa3MbIBaHUS XpoMaTorpaduueckoro miuka?

14, Kakas w3 Teopuil  xpomarorpaguu  Jae€T  OCHOBY i  ONTUMHU3ALMHU
xpomaTtorpaduueckoro npoiecca?

15.  Kakue BeaMuuHBI XapakTepusyroT 3(h(HeKTuBHOCTE Xpomarorpaduueckoit koaonku? Kax
€€ MOBBICUTH?

16.  Kaxk oueHutsb 3¢(eKTUBHOCTH pa3zeneHus B xpomarorpadun?

17. Kakyro MHQOpPMALMIO MOXXHO TOJIyYHUTh U3 XPOMATOrpaMM MpPU HCHOJIB30BAHUU ABYX

MOCJIEI0BATEIHHO COETUHEHHBIX IE€TEKTOPOB?
18.  Kakoif merexkTop BBl Obl BHIOpaidM TpH aHaIH3€ OOBEKTOB OKPY)KAIOIIEH Cpeabl Ha
coJIepKaHue TIECTUITUIOB?



19. B 4em CymHOCTh METOJOB KOJUYECTBEHHOTO aHA/IM3a: a) abCOJIIOTHOW KaTuOpOBKH; O)
BHYTpPEHHEN HOpMaJln3aluy (HOPMUPOBKH); B) BHYTPEHHETO cTaHaapTa’?

20. B xakux ciydasix B KOJMYECTBEHHOM XpOMAaTOrpa(puyeckoM aHalIHu3e U3MEPSIOT BBICOTY
nuka? mionap nuka’?

JleMOHCTPAIIMOHHBII BAPUAHT TeCTAa JJIsl BXOJHOI0 KOHTPOJIA
o Teme " Benenue. [lonsarue xpomarorpaduu. OO1ye NpUHITUITEI XpOMATOrpaduIECKOTOo
pasznenenus. Knaccudukarnus xpomarorpadguaeckux Meto10B (00muii 0630p). OCHOBHBIE
Xxpomarorpaduyeckue napaMmerpbl. XapakTepUCTHKa HETIOABMKHBIX U MOJIBUKHBIX (a3 B
xpomarorpadun. Knaccudukanus copoeHTOB"

1. Memoo pazoenenusi moneKyn, 0CHOBAHHBIU HA MHO2OKPAMHOM HOBMOPEHUU aKMO8 coOpoyuU u
Odecopbyuu seujecmsa npu nepemeujeHul e2o 8 Nomoxe nOOBUNCHOU Gazbl 60016 HENOOBUNHCHOZO
copbenma, Ha3vl8AemcsL:

a) snektpodope3

0) xpomarorpadus

B) abcopOIus

r) ynbTpaduiabTpanus

2. Cpedu nepeuucieHnviX 6u008 Xpomamozpaguu 6vlbepu me, KIACCUDUKAYUSL KOMOPHIX
OCHOBAHA HA MEXAHUZMAX pa30eleHUs Beuecms:.

a) )KMJIKOCTHAsI

0) KOJIOHOYHAS

B) OymMakHast

r) abunnas

JJeMOHCTPAUMOHHBIA BAPUAHT CUTYallMOHHBIX 3a/1a4

JI71s1 KOJIMYEeCTBEHHOTO OMPEICJICHUSI MEHTOJIA B JICKAPCTBEHHOM IIpenapare:

Anecre3una

Hosokauna mo 0,5 ¢

MenTona 1,25 r

Cnupra stunosoro 70 % — 50 min
CTYAEHTBl MPEMIOKUINA HECKOJIBKO METOJIOB: TUTPUMETPUUYECKUN METOJ aleTUIMPOBAHUS,
CHEeKTPO(OTOMETPHUUECKHII METOJ B BHAMMOI 0OIAaCTHM Ha OCHOBE IIBETHOM peakuuu C n-
mumetunamuHoOen3anpaerugoM u meron [OKX. IlpemomaBarens OTMETHIN, YTO MPaBUIBHBIM
apisiercs mero [DKX. [Touemy HempueMieMbl IpyTHUe METOIbI, a MOAXOISIINM SBISETCS METO
KX?

JleMOHCTPAallMOHHBIH BAPUAHT Kelc-3aJaHus

B ocHOBe KOHIENIUM MeETOoAa KOHKPCTHBIX CI/ITyaI_II/II\/'I (KCﬁC-MCTOﬂa) SABIIACTCA
MMPAKTUYCCKOC 3aHATHC, HAICJICHHOC Ha (I)OpMHpOBaHI/IC Y CTYACHTOB HpO(I)eCCI/IOHaJ'IBHBIX
KauCCTB PYKOBOAUTCIIA aHAJUTUYECKOMH JIJaopaTOprH, HABBIKOB U yMCHI/Iﬁ qepe3 MOACITIUPOBAHNC
MPAKTUYCCKUX JeHCTBUI B YCII0BUAX yqe6H0ro 3aHATHUA.



[IpousBoacTBeHHass cutyanusi (Kedc)-—-3To A(DPEeKTUBHBIA CIMOCOO MOJETUPOBAHMS
MIPOTHO3UPYEMBIX MTPOU3BOJCTBEHHBIX cuTyaruid. [IpobieMaTnka kelicoB Onm3ka K mpodiieMam,
C KOTOPBIMHU OYAyIIUM XUMHUKAM-aHAIUTHKAM TPUICTCS CTOJKHYTHCS B PEATbHOM KU3HH.

Ilpumep  keuic-3a0anua. XUMUK-aHAJUTUK S ONPEACICHUS  COACPKAHUS  O-
Toko(epuianerata B aHATM3UPYEMOM  pacTBOpPE  METOJOM  KalWUIAPHOM  ra30BOi
Xpomarorpaduu ¢ MCIOJIb30BaHHEM BHYTPEHHETO CTaHJapTa — CKBaJaHa CHavaja MPUTOTOBUIIH
5 MOJIEeNbHBIX CMECel — PaCTBOPOB C Pa3HbIM 33JJaHHBIM OTHOLICHUEM Mcr/M MAcC CKBaJIaHa Mer
U o-TOKOdepuianerara m, IpoBeJId XpoMaTrorpagupoBaHue Mpod ATUX PAaCTBOPOB, U3MEPHIIN
OTHOILIEHHE Sci/S TIoOMmAnel MUKOB CKBalaHAa Scr UM oO-TOKO(epuiamerata S U TMONXYyYUIH
CJICAYIOUINE PE3YIIbTATHI:

Med/M 0,172 0,232 0,262 0,301 0,326
SeilS 0,224 0,300 0,342 0,388 0,419

[Torom B Tex e YCIOBUSAX MPOBEITH XpoMaTorpadupoBaHHE MPOOBI aHAIU3UPYEMOTO
pacTBopa, KOTOPBI COAEPKUT HEU3BECTHYIO Maccy My O-TOKOdepuiamnerata W H3BECTHYIO
Maccy Mer CKBaJlaHA, M3MEPHIIM OTHOIICHHE IUIOMIAJIeH MUKOB BHYTPEHHEIO CTaHIapTa W O-
tokodepunanerara Sc/S = 0.285. OneHuTe NpPaBUILHOCTh BBIOOpPa XMMHUKOM-aHAIUTHKOM
MeTOola Uil ONpeAeieHUs O-TOKodepuianerara B pacTBope. Paccumraiite 3a maHHBIMH,
MIPUBEICHHBIMY B Ta0JIHIIE, CPEHEE 3HAUCHUE TIONPABOYHOTO K03 durreHTa k B ypaBHCHHUH

Ser _j Mer
S m
U Maccy my O - TOKo(epuianeraTa B aHAIM3HPYEMOM pacTBOpE, €CIM Macca CKBajaHa B
aHAIM3UPYEMOM PAcTBOPE, U3 KOTOPOTro oTOMpanach mpoda i aHainusa, CoCcTaBisuia mer = 10

MI'.

8.2. OneHo4YHbIE CpeACTBA /15 NPOBeAeHUs Py0e:KHOM aTTecTaluu

IIpumepHBIe TECTOBBIC 32JaHUA

Ilo npunyuny 63aumooelicmeuss pazoeisiemvlX KOMHOHEHMO8 CMeCU CO CMPYKMYPHbIMU
KOMNOHEHMAMU HeNnoOBUNHCHOU (a3bl GbLOEAIOM XPOMAMOSPAPuUIo:

a) pacmpenenuTeIbHYI0

0) TOHKOCTIOMHYIO

B) aJICOPOIIMOHHYIO

I') KOJOHOYHYIO

1) TIpenapaTUBHYIO

€) 0CaJ0uYHYIO

Ilo pacnonosicenuro HenodBUNICHOU Gazvi 8bLOENAIOM XPOMAMO2PAPUIO:
a) KOJIOHOYHYIO
0) OyMakHYIO
B) IpenapaTUBHYIO
T') aHATUTUYECKYIO
1) TJIOCKOCTHYTO



Memoo paszoenenusi MONEKYI, OCHOBAHHBII HA MHOZOKPAMHOM NOBMOPEHUU AKMO8 COpOyuU U
Odecopbyuu geujecmsa npu nepemeujeHul e2o 8 NoMmoxe NoOBUNCHOU (hazvl 800Jb HENOOBUNCHO2O
copbeHma, Ha3vl8AemcsL:

a) anekTpodopes

6) xpomaTorpadus

B) abcopOIus

T) yabTpapuiIbTpaIms

Cpeou nepeyucienuvix 6u0o8 xpomamozpaguu evibepu me, Kiaccuhurkayus KOmopwix 0CHOBAHA
HA MEXaAHU3Max pazoeieHus 6eujecms.

a) )KUIKOCTHAs

0) KOJIOHOYHAS

B) OyMaxkHast

r) apduHHAS

Ilo cghepe npumenenus svloenarom xpomamospaguio:
a) 0CaJOuYHYIO
0) npenapaTUBHYIO
B) TOHKOCJIOMHYIO
) pacnpeaeauTeNbHYyIO
1) aHATUTUYECKYIO
€) pa3AeNUTENbHYIO

Conocmasbme 8uU0 xpomamozpaguu u RPUHYUN 83aUMOOeiCMEUs Pa30ensemMblX KOMNOHEHMO8 U
HeNnoosuUd CHOLL (hazvl, HA KOMOPOM OH OCHOBAH:

a) azicopOLMOHHAs a) o0pa3oBaHUE MAJOPACTBOPUMBIX COETMHEHHUH C Pa3IMUHON CTETIEHBIO
pPacTBOPUMOCTH
0) ocagouHas 0) B3auMO/IeiiCTBHE "aHTUT€H-aHTUTEIIO
B) HOHOOOMEHHas B) oOpa3oBaHHE KOMIUJIEKCHBIX COEAMHEHMH C pa3IMYHOW KOHCTAHTOMN
HECTOMKOCTH

T) pa3zaerneHue 3a CY€T Pa3IMYHOrOo 3apsia pa3AeIsieMbIX MOJIEKYIT
1) copOuus u recopOrus

K nnockocmmnoii xpomamozpaghuu ommnocames:
a) TOHKOCJIOWHas Xxpomarorpadus
0) ra3o-xuaKocTHas Xxpomarorpadus
B) CBEPXBBICOKOA((PEKTUBHAS KUIKOCTHASI XpoMaTorpadus
r') BbICOKOA((EeKTHUBHAS )KUIKOCTHAsI XpoMaTorpadus
1) OymaxkHast Xxpomarorpadus

K xononounoii xpomamozpagpuu omnocamesi:
a) TOHKOCIIOWHas XpoMaTorpadus
0) ra3o-xuaKocTHas Xxpomarorpadus
B) CBEPXBBICOKOA()(PEKTHBHAS KUIKOCTHASI XpoMaTorpadus
') BBICOKOA((PEeKTHUBHAS )KUIKOCTHAsI XpoMaTorpadus
1) OymaxxHast Xxpomatorpadus



Obo3nauvme demanu HA NPUBEOEHHOU HUMICE DIIOK-CXeMe 2a308020 Xpomamozpaga.:

r

a) UHXEKTOp

0) TepmocTat

B) KOJIOHKA

I') JIETEKTOp

1) HHTETPaTop

€) nmpeoOpazoBarellb CUTHAIOB

) EMKOCTB C Ta30M-HOCUTEJIEM
B 2azoe01i xpomamozpaghuu npumeHaomces ciedyoujue munsl KOJOHOK:

a) HacaJ04YHbIC

0) NOHOOOMEHHEIC

B) KallWJUIIpHBIE

I') MeTa/NInYecKue

Memooom 2azo6o0ti xpomamozpaguu MOIHCHO pazoensims Geujecmea
a) ra3000pa3HbIe
0) nerydne
B) BOJIHBIE PACTBOPBI
I) TepMOCTaOUIIbHBIE
1) TepMOoIaOuIbHbIE

Memood xpomamoepaguu 6vi1 u306pemén.:
a) M. B. JlomoHOCOBBIM

0) A. U. HecMessHOBBIM

B) M. C. lIseTom

r) A. DHHIITEHHOM

n) A. Maptunom u M. CuHrom

Xpomamozepaghus — smo npoyecc:

a) pa3feleHusl CMeceld BEUIECTB, OCHOBAHHBII Ha XMMHMYECKOM B3aUMOJEHCTBUU
pasziensieMbIX KOMIIOHEHTOB CO BTOPOI KOHTaKTHpYoeH (a3oii.

0) pazzeneHus cMecell BelecTB, OCHOBAHHBIM HAa KOTMYECTBEHHBIX PA3UUUSAX B TOBEICHUH
pa3fensseMbIX KOMIIOHEHTOB IIPM HMX HENPEPBIBHOM IEPEPACIPENEICHUN MEXIY IBYMS
KOHTaKTUPYIOIIUMHU (a3amMH, OJHa U3 KOTOPBIX HEMOJBM)KHA, a Apyras UMeeT MOCTOSHHOE
HaIpaBJIEHUE JIBU)KEHUS.



B) pa3zeNieHus] CMeceil BellecTB, OCHOBAHHBIN HAa HEOOPAaTHUMOM CMEIIMBAHUHU Pa3feliieMbIX
KOMITIOHCHTOB BO BTOPOI KOHTAKTHPYIOIICH (aze.

Xpomamoepaguueckuii memoo ananiu3a a611emcs Memooom
a) KaueCTBEHHOTO aHaJIM3a
0) KOJMYECTBEHHOI'O aHAIN3a
B) M Ka4ECTBEHHOI'O, M KOJMYECTBEHHOTO aHAIN3a

Xpomamozepaguueckuii Memoo aHanu3a A6uAemcs
a) (PM3HYECKUM METOJIOM aHaIn3a
0) (GPM3HKO-XMMHYECKHM METOJIOM aHaIn3a
B) XMMHMUYECKUM METOJIOM aHAIU3a

Kaxoeo suoa xpomamoepaghuu ne cyuwecmeyem?
a) TOHKOCJIOMHAs
0) noHOOMEHHAas
B) MOTEHLIMOMETpUYECKas
I') ra30KUIKOCTHAas

B orcuorxocmmoil xpomamoepaghuu ponv HenoosudicHou ¢hasvl 00bIUHO uSpaem:
a) TBEpJIOE TEJIO
0) ras
B) JKUJKOCTh
') )KHIKOCTh HA HOCHTEJIC

Vkaocume 6uowl xpomamoepaguu 6 3asucumocmu om azpecamnozo cOCmosiHusL as:
a) ra3o - )KUJKOCTHas
0) JKUIKOCTH - )KHJIKOCTHAS
B) raso - TBepjodazHas
) XUAKOCTb - TBepAopa3Has
J1) HOHOOOMEHHas

Yxascume 6udvr xpomamozepaghuu 6 3as8ucumocmu om MexaHusMa pa3o0eseHus:
a) Ta30 - )KUJKOCTHAs
0) JKUIKOCTH - )KHJIKOCTHASI
B) raso - TBepaodazHas
T') JKHJIKOCTb - TBepAoda3Has
1) HOHOOOMEHHas

Ilo xaxomy npusHaxy Oauma KiACCUPUKAYUSL XPOMAMOSPAPUUECKUX Memoo08 aHANU3A:
OYMadcHast, MOHKOCIOUHAS, KOJIOHOYHAS, KANUIAPHAA?
OtBeT: o

Vkaoswcume 6uovi xpomamoepaguu 6 3asucumocmu om MexaHuzMa pazoeieHuss:
a) ajmcopOIMOHHas
0) pacnpenenuTeabHas



B) IJIOCKOCTHAsI
I') KOJOHOYHAs
1) dKUAKOCTh - TBepaodazHas

Vkaosicume 6uovi xpomamoepaguu 6 3asucumocmu om cnocodoa pacnonodicenus has:
a) Ta3o - )KUJIKOCTHAsS
0) JKUIKOCTH - )KHJIKOCTHAS
B) raso - TBepjodazHas
') )KHJIKOCTb - TBepaOdazHas

Yraocume 6udvt xpomamoepaghuu 8 3asucumocmu om cnocoda pacnonodiceHus Pas:
a) HOHOOOMEHHas
0) amcopOIMOHHAs
B) pacIpeaeanuTe/IbHas
I') TUIOCKOCTHAs
J1) KOJIOHOYHAs

Kaxkue napamempul MOJCHO onpeodenums no Xxpomamozpamme:
a) yucio teoperuueckux tapenaok (UTT)
0) BbICOTa, SKBUBAJICHTHasl TeopeTHueckoi Tapenke (BOTT)
B) BbIcOoTa nuka (H)
r) iomazap nuka (S)

Kaxkue napamempuwi modicno onpedenums no xpomamozpamme:
a) BbicoTa nuka (H)
0) momaae nuka (S)
B) BpeMms yaepkuBaHus (tRr)
r) ¢akrop pasperienus (Rs)

Ilo xakxomy npusHaky 0ana K1acCuuKkayus Xxpomamozpapuueckux memooos8 anaiusd: 2a308as,
2A30-HCUOKOCMHAA, HCUOKOCIHAA?
OTBeT: o

8.3. OneHo4HbIe cpeacTBA 1JI5 MPOBEAEHUsI IPOMEKYTOYHON aTTeCTAIUH
Bomnpocsl k 3k3ameny

e Xpomartorpadudeckue MeToabl aHanu3a. VIcTopusi BOBHUKHOBEHUSI METO/1a. DKCIIEPUMEHT
M. [Bera. CoBpeMeHHOE COCTOSIHUE METO/Aa U 00JacTh MPUMEHEHUs, 3HaUeHHEe U MECTO Cpelu
JIPYTUX aHAIUTUYECKUX METOJIOB.

e Kiaccuduxanus xpomarorpapuuecKkux METOJI0B 0 arperaTHOMY COCTOSIHUIO IOJIBHKHOM
da3pl ¥ HEMmOoJABMKHOW (pa3bl, O HPUPOJIE MPOILECCOB, OOYCIOBIMBAIOIINX paclpeesieHue
copbaToB MEXIy MOABIKHOW (a30oifi M HENmoABMKHOW (a30if, 1Mo crnocoly MOIyYeHHS
Xpomarorpamm (crocoOy nepemenieHus copdata BJI0JIb CII0OsI COPOEHTA).



e XpomaTorpapuueckuii CUTHaJ ¥ €ro mapameTphl.

e OcCHOBHBIE XpOMAaTOTpapUUYECKUX IMapaMeTpbl. XapaKTePUCTUKA HEMOABIKHBIX U
MOJABMXHBIX (ha3 B XpomaTorpadumu.

e OcHoBHBIE Xpomarorpaduyeckre mapamMeTpsl: BpeMsi U 00beM yIepKUBaHHUSA, 00beMHas
CKOpOCTh TIOTOKAa, MWCHpPABICHHOE BpeMs YICpXKHMBAaHUSA, IIMPUHA NHKA Y OCHOBAaHHMA,
MOJTyIUPUHA MUKA. DPPEKTUBHOCTD U CEICKTHBHOCTb.

e KauectBeHHBIl aHanu3 B xpomarorpaduu. KoppensiuoHHble 3aBUCMMOCTH NapaMeTpoB
yaepxxuBanus. Manexc ynepxusanus Kosaua.

e KonuyecTBEHHBI aHAIM3 II0 BBICOTE M IUIOWAAM IHKA. MeToabl KOJIMYECTBEHHOIO
aHaJIM3a: METOJl HOPMHUPOBKH, a0COJIFOTHON KalMOPOBKU M BHYTPEHHETO CTaHapTa.

e Teopernueckue IIPEICTaBICHMS B Xxpomarorpaduu. S¢dexTuBHOCTH
xpomarorpaduyeckoit cuctembl. [IoHATHE BBICOTHI, SKBUBAJEHTHOW TEOPETHYECKOM Tapelke.
OCHOBHBIC TIOJIO)KEHHUSI TEOPUH TEOPETHYECKHX Tapelok. KuHerndeckas Teopus. YpaBHEHHE
Ban-/leemtepa. BuxpeBas u MosiekyispHas audQy3usi, OTKIOHEHHE OT COPOIMOHHOTO
paBHOBecHsl. BpiOop onTrManbHONW CKOPOCTH MOTOKA.

e T'a3oBas xpomarorpadus. OCHOBHbIE XapaKTEPUCTUKU annapaTypbl. JlocTonHCTBa ra30BoOi
xpomarorpaduu. TpeGoBanus, npeabsABIsIEMbIE K [a3y-HOCUTEIIIO.

e Bapuantsl ra3oBou Xpomarorpaduu: OGapoxpomarorpadus, napoda3zHasi,
CBEpXKpUTHYECKas (QuitoujHast, ImIoTHOcTHass. OcobeHHOCTH BBOJa MPoObI B  Ta3o0BOU
xpomMarorpadumu.

e Ta30-agcopOLMOHHAsT W Tra30-KUAKOCTHAas Xpomartorpagus. YCTpOHCTBO ra3oBOro
xpomarorpada.

e KanumuispHas ra3zosas xpomaTtorpagusi. MHOroMepHas ra3oBasi XxpomaTtorpagusi.

e Jlerektopsl B  ra3oBoi  XpomaTtorpaguu:  JIEKTPOHHO-3aXBATHBIA,  IJAMEHHO-
MOHU3AIMOHHBIH, KaTapoMeTp,  TEPMOUOHHBIMH, (OTOMOHU3AIMOHHBIN,  IJIaMEHHO-
doromeTpuuecKkmii, Macc-cieKTpoMeTp. JlecTpyKTUBHBIE U HEAECTPYKTHBHBIE JETEKTOPHI.

e JlomBmxkHas u HenmojaBWXKHas (a3pl B Tra3oBod xpomartorpaduu. TpeOoBaHuS K
HenoABKHON (a3ze. Hocurenu HemoaBrkHOW kuakoil ¢asbl. HemonasmkHas ¢aza B razoBoit
xpomarorpaduu. XapakTepUCTUKU HEMOJBMXKHBIX (a3 uIs Ta30BOH XpomaTtorpapuu Mo
Popmnaitnepy.

e Ta3oBas xpomartorpadusi. BausHue pazmepa copOeHTa, aBleHUE U JJIMHBI KOJIOHOK
Ha Tporiecc XpoMarorpadpupoBanus. TpedOBaHUs, IPEIBIBIIEMBIC K Ta3y-HOCUTEIIIO.

e Ta3oBasg xpomarorpadus. TpeboBaHHs K COPOEHTAM U HOCHUTENISIM HEMOJBUKHBIX KUAKHX
¢a3. XapaKTepuCTUKU OCHOBHBIX HEMOABMKHBIX KHUJIKHUX (a3.

e Cop0OenTtsl B xpomarorpadun. Knaccudpukarms copdenroB. UMmoOmin3anus copOeHTOB.

e [Ilporueccsl, npoTekarone B KOJOHKE IPH MPOXO0KIACHUU MOJIBHKHOM (ha3bl; BUXpeBast
nuddyszust, MonekyisipHas 1udy3us, Macconepenadya U KHHETUKa COPOLIUH - 1IEeCOPOIUH.

e OnTuMH3aIUs XpoMaTorpaduueckoro mpoiecca.

¢ BrusHHE BHEKOJOHOYHBIX BKIIAJIOB Ha Pa3MBIBAHHUE XPOMATOTpaUIECKUX ITHKOB.

e ['pagneHTHOE TIOMPOBAHUE U €TO MECTO B XpoMarorpadpuu.

e CnocoObl 3aM0JHEHUS KOJIOHOK.

e KuaxoctHas xpomarorpadus. Knaccudpukanus MeTo10B KUAKOCTHON XpoMarorpaduu mo
MEXaHU3My  pa3jieleHus:  oOpallleHHO- U HopMalbHO-(azoBas  xpomarorpadus,
pacripeqieuTeNbHas, aJcopOIMOHHAs, MOHHAs, JKCKIIIO3HMOHHAss Xxpomarorpadus.. OCHOBHEIE



OTJIMYMSI OT ra30BOil XpoMaTorpaduu.

e BricokoaddektuBHas xkuakoctHas xpomarorpadus (BDXX). O6pamieno-da3oBbiii 1

HOpPMaJIbHO-(ha30BBIN BApHAHTHI BRICOKOA(P(PEKTHBHOM KUAKOCTHON Xpomatorpaduu (BOXKX).

. CopOeHTHI [T METOAa BEICOK03((EKTUBHOM KHIKOCTHOM Xpomarorpaduu (BIXKX).

. BricokoaddextuBHas  xkunkoctHas — xpomarorpadus  (BOXX).  TpebGomanwus,
MpeIbsIBIsIEMbIE K IMOJIBUKHONW U HEMOABMXKHOM (hazam.

. BricokoadpextuBHas xxunkoctast xpomarorpadus (B2XKX). OcHoBHbIe TpeOOBaHUA
K pacTBOpUTENSIM. OJIOUPYIOIIAsl CHJIa PACTBOPUTENS U DJIIOOTPOIHBIE  PSIBIL.
OmootponHsii psa CHalinepa. Cuia paCTBOPUTEIIS U €r0 MOJISIPHOCTb.

. BricokoaddextuBHas kuakoctHas — xpomarorpadwus (BOXX). Tlomsapaeie wu
HeToJsipHble cOpOeHThl. Monudukanus copOeHTOB. AKTUBHOCTb copOeHTa 1o bpokmany.
[IpuBHUTBHIE COPOCHTHI HA OCHOBE CHIJIMKATEIIs.

. BricokoaddextuBHas xuakoctHas xpomarorpadus (B2XKX). [ToasmxHbie ¢a3bl ais
B2XXX. Beibop noaBuxHOM (a3bl.

. Amnmaparypa i MeTOJa BBICOKOI(P(GEKTUBHOW JKMIKOCTHOM Xpomarorpadpuu
(BOXKX) 1 ee oCHOBHBIC OTJIMYMS OT amllapaTyphl JJs ra30BOil Xxpomarorpaduu: HACOCHI,
ycTpoicTBa sl GUIbTpalNu U Jera3aluu, HHKEKTOPBL.

. JerexTopsl B MeTo/ia BBICOKOA((HEKTUBHON KUJIKOCTHOU xpomaTtorpadun (BIXKX):
CIIEKTPO(POTOMETPUUICCKUH, (bIyOpecleHTHBIH, BOJIbTAMIIEPOMETPUYECKHUM,
KOHJIYKTOMETpHUUYECKUH. YUyBCTBUTEIBHOCTh M CEIEKTHBHOCTH JETEKTOpoB. IIpsimoe u
HETIPSIMOE JIETEKTUPOBAHUE.

e lonooOMennas xpomartorpadusi. OcHOBbl MeTOAOB. MOHOOOMEHHOE paBHOBECHS.
[TogBw>XHBIE W HEMOJBIOKHBIE (Da3bl (MOHUTHI, XEJIAaTHbIE WMOHUTHI), pelIacMble 3aJadd.
Br16op moxsuxHON (a3bl U ycnoBud pasaeneHus. [IyTu MoOBBIIIEHUS CEIEKTUBHOCTH U
3¢ heKTUBHOCTHU pa3AeieHusl.

e [enp-pUIbTpallMOHHAs M TeJb-IIpOHUKaromas xpomartorpadus. OCHOBBI METOOB.
[TonBuxHbIE M HENOJBHXHBIE (a3bl, peniaemble 3agadu. Bpibop moaBukHOU ¢as3bl u
ycinoBuit pasnenenus. [IyTn mOBBIIIEHHS CENEKTUBHOCTH M 3 (HEKTUBHOCTH pa3/IeIICHHUSI.

e lonHas, MOH-TIApHAs, JMTaHJI000MEHHas W SKCKIO3MOHHas xpomarorpadus. OCHOBBI
MeTo0B. MloHoOOMeHHOe paBHOBecHs. BpiOOp mMoaBMKHOM (pa3bl M YCIIOBUM pa3/ieieHHUSI.
[TyTH TIOBBIIIIEHUS CEJIEKTUBHOCTH M d(P(HEKTUBHOCTH pa3ieieHus. [[eTeKTopbl B MOHHOU
XpoMarorpaguu.

e OO01ras xapaKTepUCTHKa METO0/1a TOHKOCIOiHOM Xpomarorpadpuu (TCX).

e OCHOBHBIE KOJIMYECTBEHHbIE METO/bl, MCIOJIb3yeMblE B METOJI€ TOHKOCIOWHON
xpomatorpaduu (psiMble, KOCBEHHbIE METO/BI).

e 3oTepmbl copOuuu. 3aBUCUMOCTh (POPMBI ITHKA OT U30TEPMBI; XpomaTtorpadudeckoe
pa3MbIBaHUE.

e MexaHU3MBI pacIpeaesieHus B XpomaTorpaduu.

e (Caepxkpuruueckas (uronaHas XxpoMmarorpaduu.

e KomOuHupoBaHHe XpomaTorpaduu ¢ IpyrumMu HpU3NKO-XUMHUYECKUMH METOJIaMH.
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9K3AMEHAILIMOHHBI BUJIET Ne 12

1. Xpomarorpadudeckre METONbI aHaIu3a. VMICTOpPHS BO3HHUKHOBEHWS METOMA. DKCIEPUMEHT M.
[IBeta. CoBpeMeHHOE COCTOSHHE MeToJla W 00JacTH NMPUMEHEHUS, 3HAaueHWE W MECTO CpeIu

APYrux aHaJIUTUYCCKUX METOOOB.

2.  BeicokoaddexruBHas xuakoctHas xpomarorpadus (BOXX). [Homemxuabie ¢dazer ams BOXX.

Bri6op moaBmkHOM (a3bl.

3. Haiigure nnunay xpomatorpadudeckoi komonku, eci H = 0,1 MM, a N = 10000. 9. Kak Binusiet

CKOpOCTH MOTOKa Ha 3 (PeKTUBHOCTH XpoMaTorpaguueckoil KOJTOHKHU?

3aB. kadenpoit o0ImIel 1 HEOPTraHHIECKON XUMIH JLM. Ky0anoBa
JouenT xadenpsl, K.X.H. 0.3. Xaepa

Llxana OoYyeHueaHusl omeema cmy()eHma HA 9K3ameHe

Xapakmepucmuka omeema

oannnl

JlaH NOJIHBIN, pa3BepHYTHI OTBET HA IIOCTABIECHHBIA BOIIPOC, II0Ka3aHa COBOKYIIHOCTh
OCO3HAHHBIX 3HaHUI 00 00BEKTE, MPOSIBIISIONIASACSA B CBOOOIHOM ONEPUPOBAHUY ITOHATUSIMH,
YMEHUU BBIIEJIUTh CYIIECTBEHHBIE U HECYIIECTBEHHBIE €0 IPU3HAKY, IPUYMHHO-CJIEICTBCHHBIE
cBs13u. 3HaHUE 00 0OBEKTE IEMOHCTPUPYETCs Ha (pOHE MOHUMAHUS €r0 B CUCTEME IaHHON HAayKH
1 MEXAUCUMIUITMHAPHBIX cBsizel. OTBeT (opMyaHupyeTcs B TEPMUHAX HAYKH, U3JI0KEH
JINTEPATYPHBIM S3BIKOM, JIOTUYEH, JOKA3ATEJIEH, IEMOHCTPUPYET ABTOPCKYIO MTO3ULIMIO CTYACHTA.

86-100

JlaH MOJIHBIN, pa3BEPHYTHII OTBET HAa OCTABJIEHHBII BOIIPOC, TOKa3aHA COBOKYITHOCTb
OCO3HAHHBIX 3HaHUI 00 00BEKTE, JOKA3aTENFHO PACKPHITHI OCHOBHBIE MOJIOKEHUS TEMBI; B
OTBETE MPOCIIeKUBACTCA YETKAsI CTPYKTYpa, JJIOTHUYecKas IMOCIeA0BaTENbHOCTD, OTPaKatoIas
CYLIHOCTb PAaCKPbIBAEMBIX IIOHATHUH, TEOpUH, iBJIeHNH. 3HaHUE 00 00bEKTE IEMOHCTPUPYETCS Ha
(hoHE MOHMMaHWUsI €ro B CUCTEME JTAHHOHM HAYKH M MEXKIUCIUIUTMHAPHBIX CBs3eil. OTBET M3II0KEH
JUTEPATYPHBIM S3IKOM B TEPMUHAX HAyKH. MOTYT OBITh TOMYIIEHBI HEOYETHI B ONIPEIEICHUT
MIOHSITUH, UCTIPABJIEHHBIE CTYJIEHTOM CAMOCTOSITENBHO B IIPOLIECCE OTBETA.

71-85

JlaH nojHbIN, pa3BepHYTHIM OTBET HA MMOCTABIEHHBINA BOMPOC, TTOKAa3aHO YMEHHUE BBIAECIUTh
CYIIIECTBEHHBIE U HECYIIECTBEHHBIC MPU3HAKY, IPUINHHO-CIIEACTBEHHBIC CBI3U. OTBET YETKO
CTPYKTYPHUPOBaH, JIOTMYEH, U3JI0’KEH B TepMUHAX HayKu. OIHAKO TOMYIIEHBl HE3HAYUTEIbHBIE
OIMMOKY MW HEJTOYETHI, UCIIPABIICHHBIE CTYJEHTOM C TTOMOIIBI0 «HABOSIIINX)» BOIPOCOB
MpEToJaBaTes.

56-70

JlaH HeOCTAaTOYHO MOJIHBIN U HEAOCTATOYHO Pa3BEpHYTHIH OTBET. Jlornka u
MIOCIIEZI0BATENBHOCTD M3JI0KEHUSI UIMEIOT HapyIieHus. J{omymens! ommOKy B pacCKpPBITHH
MOHATHH, ynoTpeOsieHnn TepMUHOB. CTYJJeHT HE CIIOCOOEH CaMOCTOSITEIBHO BBIICIUTD
CYIIIECTBEHHbIE U HECYIIIECTBEHHBIEC TPU3HAKHI U IPUYNHHO-CIIEACTBEHHBIE CBA3H. CTyIEeHT

30-55




MOKET KOHKPETH3UPOBaTh 00OOIIEHHBIE 3HAHNS, I0Ka3aB Ha MPUMEPaX UX OCHOBHBIC
TTOJIO’KEHUS TOJIBKO ¢ TIOMOIIBIO TperiogaBartens. PedeBoe opopmieHre TpedyeT monpagox,
KOPPEKIIHH.

JlaH HENOJTHBIN OTBET, MPEACTABIIAIONINN co00# pa3po3HEHHBIE 3HAHUS IT0 TEME BOIIPOCca ¢
CYIIIECTBCHHBIMH OIIMOKaMU B ompeeieHusX. [[pucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTh
u3noxkeHus. CTyIeHT HE OCO3HAET CBA3b JAHHOTO MOHATHS, TEOPUH, SBICHUS C IPYTUMHU
o0BeKTaMy TUCTUILTHHBL. OTCYTCTBYIOT BBIBOBI, KOHKPETH3AIHS U JOKA3aTeIHHOCTh 1-29
u3noxeHus. Peub HerpamoTHas. JlOMONMHUTENBHBIE U YTOYHSIONIME BOIIPOCHI MPEN01aBaTes He
MIPUBOJAT K KOPPEKIIHH OTBETA CTYJCHTA HE TOJIBKO Ha IMOCTAaBIIEHHBIN BOMPOC, HO ¥ HA ApYyTHE
BOIPOCHI AUCIUILIAHEIL.

He IMOJIYy4YCHBI OTBETHI 110 0a30BBIM BOIMpoCaM NUCHUILINHBI. 0

8.4. OneHoOYHBbIE CPeACTBA JIJIsl MPOBEIEHUA KOHTPOJISI CAMOCTOSITEIbHOI PadoThI
CTY/I€HTOB

Bonpoch! 1151 CAMOKOHTPOJISAA IPH COCTABJIEHUH OMIOPHOI0 KOHCIEKTA
o Teme " Beenenue. [lonstue xpomarorpadguu. O61me NpUHIIUIIEI XpPOMaTOrpaguIecKoro
pasnenenus. Kiaccudukaius xpomarorpadpudeckux MeTo10B (00muii 0030p). OCHOBHBIC
Xpomarorpadudeckue napaMeTpbl. XapakTeprCcTHKa HETIOABMKHBIX U TIOJIBUKHBIX (a3 B
xpomarorpadun. Knaccudukanus copoeHTOB"

1. IlousaTue o xpomaTtorpauuecKux METO/1ax aHaJIu3a.

2. Bplparomuecss ydeHble B 00JacTH Xpomarorpaduyeckoro aHaiausa. OTanbl pa3BUTHUSL
Ka4eCTBEHHOI'0 M KOJMUYECTBEHHOI'0 aHAJIN3A.

3. Xpomarorpaduyeckre MmeToab! aHanu3a. CylHOCTh METO/A.

4. Knaccupukanuss 1m0  MeXaHU3MaM  pa3fieJieHus M 10  TEXHHUKE  BBINOJHEHHS
XpoMaTorpauueckoro onpeaeaeHusl.

5. @poHTaNbHAsA, DJIIOCHTHAs M BBITECHUTENbHas Xpomarorpadus. B yem mnpeumyiectsa
AIIIOEHTHOHN XpoMartorpaduu nepesa GpoHTaIbHONU U BEITECHUTEIBHOMN ?

6. IloueMy mpeaNOYHUTAIOT HCIIOJIF30BAaTh BEIMYUHY HCIIPABICHHOTO OOBeMa ylIep)KUBaHUS, a
HE y/Iep’KuBaeMoro oobema?

7. Kakue BelnMUYMHBI XapakTepu3yroT 3PPeKTUBHOCTh XpoMaTorpadpudeckoil kononku? Kax ee
MIOBBICUTH?

8. Kak oueHuBaroT 3¢(peKTUBHOCTh pa3jiesieHus B XxpoMaTorpapuu?

9. lMouemy BwIpaxkenne V'R = DVs cuuTaloT OCHOBHBIM ypaBHEHHEM Xpomarorpaduu? 6.
Kakne uyumcnoBble 3HaueHMs MOXXeT NpuHMMarh BenuunHa H? KakoBo Tteopermyeckn eé€
MHHHMAJIbHOE 3Ha4YEHHE?

10. OO0bscHUTE, TOYEMY NPH OONIBIINX 00bEMax AMIOMPOBAHUS XpoMmaTorpaduyeckue MUKu
MOJTy4ar0TCA HU3KUMH U HIUPOKUMU?

11.  Haiigure nnuHy xpomartorpapudeckoil kononku, ecnma H = 0,1 mm, a N = 10000. 9. Kax
BJIMSIET CKOPOCTh MOTOKA Ha 3()(h)eKTUBHOCTH XpoMaTOrpapuuecKoi KOJIOHKHU?

12.  IlepcrneKTHBBI pa3BUTHUS XpOMATOrpaUIECKX METOJIOB aHAIN3a. AKTyallbHbIE BOIPOCHI
xpomarorpaduyeckoro aHanuza. CBs3b xpomMarorpaguueckux METOA0B aHaJIM3a ¢ papManuei u
JIPYTMMH HayKaMHu.



KouiokBuym
no teme «TeopeTnueckue npencraBieHus B xpomarorpaduu. IpPeKTHBHOCTD
Xxpomarorpadudeckoit cucteMbl. TeopHs TeopeTUUeCcKuX Tapenok. Kunernueckas Teopusi.
VYpaBHeHnue Ban-/leemrepa. KauecTBeHHBIE U KOJTUYECTBEHHBIE XapaKTEPUCTUKIU

1. OGmas xapakTepucTUKa METoJa XpoMarorpaduyeckoro aHanusza. MexaHu3M pas/ecHUs.
[TpeumymectBa u HegocTatku Metoaa. [Ipumensiemsle dasbl. Kpyr paznenseMbix BelecTs.

2. OcHOBHBIE IapaMeTpbl XpoMarorpauyeckoi CUCTEMbl M (PU3UKO-XUMHUUYECKHE BEIUYMHBI,
XapaKTepU3yIOIIHe IPOLECC pa3ieseHHs CMecei.

3. OU3MKO-XMMUYECKHE OCHOBBI  Xpomarorpaduu. 3aKOHOMEPHOCTHM U MEXaHU3MBI
B3aUMOJIeHCTBHA (ha3 ¢ KOMIIOHEHTaMH pa3/IesieMbIX CMECEH  MeXy CO0Oii.

4. Teopusi TEOPETUUECKUX TAPEIIOK.

5. Teopuss Ban-/leemrepa u ee mNpUMEHEHHE s  MOBBIIIEHUS  3(P(HEKTUBHOCTH
XpoMaTorpauueckoil CUCTEMBI.

6. KauecTBeHHbIH xpomarorpaduyeckuii aHamus.

7. MeTo/1bl KOJIMYECTBEHHOI'0 XpOMAaTOrpauuecKoro aHaiusa.

8. Mertoauku omnpeeseHusi KOHKPETHBIX BEILECTB B Pa3IMYHBIX CMECSX.

I[eMOHCTpaHHOHHbIﬁ BAPUAHT CUTYAllUOHHBIX 3a1a4

1. Monekyna ¢epMeHTa IUCCOLMUPYET HA YEThIpe WICHTUYHBIX CyOBEIUHUIBI H
HE00X0IMMO TIPOBEPUTHh MHANBUAYAIBbHYIO (DEepPMEHTATHBHYIO aKTHBHOCTH CyObeauHuIl. Kakyio
XpoMaTorpaduyecKyro CUCTEMY CIIEyeT BBIOPaTh, YTOOBI OT/ACIUTH MOHOMEPHI OT TeTpamepa’?

2. B pgerckoM mnuTaHuM OOHApY>KEHO M KOJIMYECTBEHHO OMPEIENCHO JIeKapCTBEHHOE
BemiecTBO, MK CHEKTp KOTOPOTro MMEET XapakTepucTHdeckue acTothl — 1703, 1756, 1406 cm™
[Tpu nposenenun TCX-ckpuHUHra B OOLIMX CHCTEMax pAcTBOPHUTENEH HaeT IMSATHO CHHe-
¢uoneroBoro 1Bera mocie o00paboTkM xpomarorpamMmbel 5% pactBopom HgSOs B
koHueHTpupoBanHot H2SOs4 m 0,1 % pactBopom nudenunkapbazona B CHCls.Onpenenute
TOKCHUYECKOE BEILECTBO, COJEpKAIIeecs B AETCKOM ITUTaHUH.

IIpu pemennu 3aa4u Ciaeayer:

* IpeacTaBUTh MH(OpMAILHIO O criocoOe MPoOONOArOTOBKY U M30JIMPOBAHUS (BBIIEICHUS)

TOKCUKAHTA, UCTIOJIb3Yys 3HaHUE (PU3MKO-XUMUUECKUX CBOMCTB TOKCHMKAHTa M y4UThIBas Bar

BBIOOp MOCJIEAYIOUINX METO/I0B aHAJIN3a;

* BBIOpaTb METOJbl MJCHTHU(PUKALMU U KOJUYECTBEHHOIO OIpEJeIeHUs] TOKCHKAHTa,

YUUTBIBAsl X UyBCTBUTEIBHOCTD U CIEHU(PUIHOCTD, IPEUMYIIECTBA U HEIOCTATKH;

* 000CHOBaTh BBIOOP CIIOCOOA KOJIUYECTBEHHOI'O ONPEIEICHNUS, IIOATAMHO U3JIOKHUTH CXEMY

U MIPOLIEYPY €ro MpOoBEAEHUS, IPUBECTH MaTeMaTu4yeckue GOopMyJibl; €CIM HEOOXOAUMO, TO

MIPOU3BECTU BHIYHUCIICHUS;

*  IPEICTaBUTh UHTEPIPETALUIO MOJYUYEHHBIX KOJIMYECTBEHHBIX PE3YJIbTATOB;

* JaTh 3aKjII0O4YeHue 00 OOHApyKEHUH TOKCUKAHTA.

JleMOHCTPALlMOHHBIH BAPHAHT PacYeTHbIX 32124

1. Ilnomans mepekpbIBaHUS MUKOB JBYX BELIECTB C PABHBIMHM KOHIIEHTpAlMsIMH Npu Rs =
1,0 cocraBnsier okoso 2 % ot ux obmeit miomaau. [Ipu kakom 3HayeHun Rs mepekpbiBaHue
yMeHbIIUTCs TpubnausutensHo 10 0,1 %?



2.

Onpenenuth NPOLIEHTHBIM COCTaB KOMIIOHEHTOB Ta30BOMl CMECH IO CIEAYIOUIUM

JAHHBIM:
KoMmnoHeHTsI cMecu IIponan byran IleHTan [Muxnorekcan
S, MM? 175 203 182 35
Ki 0,68 0,68 0,69 0,85

IIpumepHoe 3agaHue JJI CAMOCTOATEILHON pacyeTHO-TPadpuyecKkoii padoThI CTyIeHTa

Kosddunment yaepxkuBaHus Il JaHHOTO  PAcTBOPEHHOIO  BEIIECTBA  IPH

UCIIOJIb30BAaHUU HEKOTOpOH xpomartorpaduueckoil koimoHkH paBeH 0,1. OO0beM mNOABUNKHOU
¢a3er B kosoHke cocraBisier 2,0 mi, o6bemM HenmoABmwkHOM (azer — 0, 5 M. Yemy paBen

KOA((UIIMEHT EMKOCTH U BpeMs YACPKUBAHUS BEIIECTBA, €CIM CKOPOCTh MOTOKA TOBUKHOU

¢a3e1 paBHa 10 Ma/mMuH.?

N N N N N N N N N NN Y

AN NN

IIpumepHas TemaTnka pedgepaToB, MyJbTUMEIUMHHBIX NPe3eHTALUI

HonooOmeHHas xpoMaTorpadus 1 € MeCTO B IPAKTUKE aHATN3a.
Caepxkputnyeckas (harouaHas Xpomarorpagusi.

I"aza-)xuaKocTHas xpomaTtorpadus.

CymHocTs 1 obsactu npumeHeHus: BOXX.

XKunkoctHas agcopOLMOHHAs XpoMaTorpadus.

I'enb-xpomarorpadus, MOIEKyIsIpHas SKCKIIIO3HSL.

Coueranue xpomaTtorpaduu ¢ ApyruMHu METOJaMH.
BricokoaddexTrBHas razoBas Xxpomarorpadus.
XpomaTo-Macc-CIEeKTPOMETPHSL.

OmnpeneneHne CUBYIIHBIX Macell B aIKOTOJIbHBIX HAITUTKaX.

Pa3znenenue u onpezenenue caxapoB B KHUAKOCTHON XpoMarorpapuu.
[TposiBUTENM B TIIIOCKOCTHOM XpoMarorpadum.

MeTo bl KOJTMYECTBEHHOTO aHAIN3A.

MeTtobl onpeesieHns: BHICOKOMOJIEKYIISIPHBIX COEIMHEHUM.

AnHanu3 6GMOJIOTHYECKH aKTUBHBIX BELIECTB XpOMaTOrpau4ecKiMU METO/IaMHU.
ITpobnembl onpeeneHust caeJ0BbIX KOJINYECTB OPIraHUYECKHUX BEILIECTB.
ONI0OeHTHl U UX MOJ0OP B JKUAKOCTHOM XpoMmaTorpaduu, MOBBILIEHHE >IIOUPYIOLICH
CHWJIBI IOJBUKHOM (ha3bl.

JlerekTopsl B Xxpomarorpaduu, X BEIOOD.

Oumncrtka pactBopurenen st BOXX.

[IpuroroBnenue copOeHTOB U KOJIOHOK A1 BOXKX.

®daKkTopsbl, BAUIIONIME Ha pa3MbIBAHHE XPOMATOrpauiecKoro Mnuka.
Kunernueckas Teopusi Xxpomarorpagum.

Onpenenenne aMUHOKHUCIIOT.

OueHOYHBIN JHUCT 3aIATHI pedepaToB (IOKJIAI0B)

HanmenoBanue BroisiBJ1eHHBIE KOJIMYEeCTBO
MoKa3aTeJs HEJO0CTATKH U 0aJ17I0B




3aMeYaHudA

I. KAYUECTBO JOKJIAJIA (PEQEPATA)

1.CooTBeTcTBHUE CoepKaHIS PaOOTHI 3aJaHHIO 0,5
2.I'paMOTHOCTh H3IOXKEHUS W KadecTBO OQOPMIICHHS 0,5
paboTsl

3. CaMOCTOSTENEHOCTh BBIIOJHEHUS paOOTHI, MITyOuHA 0,5
MPOpPabOTKU MaTepuaa, HCIOJIb30BaHHE

PCKOMEHIOBAaHHO U CIIPABOYHOM JTUTEPATYPHI

4. OG0CHOBAHHOCTH M IOKA3aTEIHLHOCTE BEIBOIOB 0,5
OO0mas o1ieHKa 3a BRINTOJTHEHHE AokKiIana (pedepara) 2
II. KAYECTBO OOKJIAA

1.CooTBeTCTBHE COACPIKAHUS TOKIIAAA COCPKAHUIO 0,5
paboTsl

2. BeiienieHrue OCHOBHOM MBICITH PaOOTHI 0,5
3. KagecTBO M3J10KEHUS MaTeprana 0,5
OO01as OIeHKa 3a TOKJIa 1,5
III. OTBETHI HA JOIIOJIHUTEJIbHBIE BOITPOCHI 110 COAEPXXAHIIO PABOTHI

Bompoc 1 0,5
Bompoc 2 0,5
Bompoc 3 0,5
OO01m1ast OIIeHKa 32 OTBETHI Ha BOTIPOCHI 15
HUTOI'OBASI OLIEHKA 3A 3AIIUTY 5

KpnTepml OLCHUBAHUSA CTYACHTA 324 MOJATOTOBKY NPE3CHTALIUH

Kpurepun/ 4 3 2 1
0aJ1JIBI (oOpa3uoBbIii 0TBET) (3aKOHYEHHBDIIA, (M3J105KeHHBI, (MUHHMAJIBLHBIH
MOJIHBII 0TBET) PACKPBITHIIi 0TBET) OTBET)
Conepxanne | Yerko copmynupoBana | ChopmynupoBaHa 1eib Cdhopmynuporana 1iens 1 | He chopmynuposana
NPE3CHTALMN | ie1p U PACKPBITA TEMA M TEMa UCCIIEI0BaHUS. TeMa UCCIIeI0BaHus. LEJIb U TEMA
uccnenoBanusi. B YacTHuHO M3JI0KEHA CopneprkaHue IOTHOCTHIO HCCIICIOBAHUS.
Kpatkoit popme naHa HHPOPMALUS 110 TEME HE PaCKpHITO. [Ipobnema He
MOJTHAS MHPOPMALUSA IO | FCCIEIOBAHUS U JaH HNudopmanus o Teme penreHa.
TeME HCCIICIOBAHUS U OTBET Ha MPOOIEMHBIN HCCIICIOBAHUS HETOYHA.
JIaH OTBET Ha Borpoc. JaHbI cChUTKH [IpobGnema 1o KoHIIA HE
POOJIEMHBII BOTIPOC. Ha HCIOJIh3yEeMBbIe peureHa. He maHbI cchutkn
JlaHbl CCHIIKH Ha pecypchl. Ha UCIOJIb3yeMBbIe
UCIIOJIb3YEMBbIE PECYPCHI. pecypebl.
Huszaiin ColutoiaeTcs enuHbIi CobmromaeTcst eMHBIH He cob6mtomaercs enqunbiii | He cobmomaercs
HPE3CHTALHUH | CTHIIE O(OPMIICHUS. CTHJIb O(YOPMIICHUSL. CTUIb 0(OPMIICHUSL. CTWIb 0OPMIICHUSL.
[IpesenTanust kpacounass | Craibl MPOCTHI B Crnaiiipl poCTHI B Crnaiiipl IpOoCTHI B
U UHTEPECHAS. [IOHUMAaHUH. HOHUMaHHUU. DPPEKTH U MMOHUMaHUU.
Hcnons3ytores addexrtsr | Hcnompdyrores (OH He HCHoNB3yeTCs.
aHManuu, (QoH, HEKOTOpBIE APPEKTHI U
tdotorpaduu. B tom.
Mpe3eHTAIUN
HPUCYTCTBYIOT
ABTOPCKHE HaXOJIKH.
IIpencrasne | ABTop XOpoIIO BiIaneeT | ABTOp BiajeeT ABTODp He TIOKa3al [pencraBnsiemas
HHUE MaTePUaIoM I10 TEME MaTepuagoM I10 TEME KOMIIETEHTHOCTH B nHGOpMAaLHA
NPE3CHTALNHN | precrie nOBAHUA. HCCIIEI0OBAHUS, HO HE MpeCTaBIeHUI JIOTHYECKU HE
Hcnonb3yer HayqHYTO CMOT 3aHHTEPECOBATh MIPe3eHTAI1H. cBsizana. He
TEPMHUHOJOTHIO. ayIUTOPHIO. Hcnonb30BaHHbIE PAKTHI HCTIOJIb30BAHBI
OO0ajiaeT HaBbIKAMH Henocrarouyno HE BBI3bIBAIOT JIOBEPHSI. npodeccroHanbHbIe
OpaToOpPCKOro UCKYCCTBA. | LMTHpYyeTcs juteparypa. | HemocrarouHo TEPMHHBI.

ITonHo 1 TOUHO
HUTUPYETCS
HCIIOJb30BaHHAas
JUTeparypa

LUTUPYETCS IUTEparTypa.




9. VYueOHo-MeTOoaMYeCKOE H HH(POPMALIMOHHOE 0O0ecneuyeHue TUCIIUIIIMHBI (MOLYJIs1)

a) OCHOBHAs TUMepamypa:

1. Bbékxkep 0. Xpomatorpapus. HHCTpyMeHTanpHash  aHAJIUTHKA:  METOMBI
xpomatorpadun u kanwuisipaoro 3ekrpodopesa / FO. békkep - M. Texunocdepa, 2009. - 472 c.
- ISBN 978-5-94836-212-0. - Tekct: anexrponnsiii / ObC "KoncynsTant crymenra: [caiT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785948362120.html.

2. CanpaukoBa E. B. HCTpyMeHTaJIbHBIE METObI aHAIM3a. 1e€OpPeTHYECKUE OCHOBBI U
npakTUYecKoe npuMeHenue: yueoHoe nocooue / E.B. CanpuukoBa. - OpenOypr: OI'Y, 2017. -
121 c. - ISBN 978-5-7410-1725-8. - Texkcrt: anexrponssiii / DbC "KoHcynapTaHT cTynmeHTta':
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785741017258.html.

3. Cepos 0. M. Xpomarorpaduyeckne MeTobl aHanu3a: yued. nocodue / KO.M. Cepos,
B. 1O. Kontoxos, A. 1O. Kprokos, 3. B. Ilcxy, K. H. KaBoponkosa. - Mocksa: M3naTenbcTBoO
PYJIH, 2011. - 218 c. - ISBN 978-5-209-03574-9. - Texkcrt: snextponnsiii / ObC "Koncynprant
cryaenra: [cait]. - URL: https://www.studentlibrary.ru/book/ISBN9785209035749.htm.

4. XaputonoB lO. 5. Ananmutuyeckas xumusi. KonmdectBeHHbll ananu3. DPU3MKO-
XUMHUYECKHE METO/IbI aHaNln3a: MPaKkTUKyM: yueoHoe nocodue / 10. S. Xapuronos, [xabapos /l.
H., I'puropsesa B. 0. - Mocksa: I'DOTAP-Meaua, 2012. - 368 c. - ISBN 978-5-9704-2199-4. -
Texkct:  snektponnsiii //  DObC  "Koncymbrant  crymenrta": [caiitr]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html

0) OonoaHumenvbHaAsA Iumepamypa:

S. Kyxosuukwuii, A. A. Xpomaguctriuranus U xpomatorpadus /A. A. XKyxoBuikuii,
C. M. Anosckuii, 1. A. PeBennckuii. — Mocksa : Texnocdepa, 2021. — 288 c. : ui., TaOII., CXeM.
— Pexxum nocryna: mo mommucke. —URL: https://biblioclub.ru/index.php?page=book&id=701618
(mata obpamenus: 09.07.2023). — bubnumorp. B kH. — ISBN 978-5-94836-622-7. — Tekcr
JJIEKTPOHHBIN.

6. Jlynenxko [I'. K. ®wusuko-xumuyeckue MeToAsl aHanuza: JlabopaTopHblii
npakTUKyM: yuel. -meto1. nocobue / I'. K. Jlynenko, A. U. Anapnes, T. II. Anekcanaposa, A.
A. KazakoBa - HoBocubupck: U3a-so HI'TVY, 2010. - 87 c. - ISBN 978-5-7782-1543-6. - Tekcrt:

AIEKTPOHHBIN // 9BC "KoncynbTaHT cTyneHra': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785778215436.html.

7. Maiiep, B. P. [IpakTrueckas BbIcOKk03((eKTUBHAS KUIKOCTHAS XpoMaTorpadus :
npaktudeckoe nocodue / B. P. Maiiep.— Mocksa : Texnocgepa, 2017. — 408 c.: ui.,tabi., cxem.
— Pexum JocTymna: 1o MIOJIITHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=496529 (aara oOpalleHus:

13.07.2023). — bubmumorp. B kH. — ISBN 978-5-94836-480-3. — TekcT: 31eKTPOHHBIH.

8. Tlomora JI.®. NHCTpyMeHTaIbHBIE METOBI aHau3a: [IpakTHKyM 1O aHAIUTHYECKOH
xumun / J1.®. TlonoBa.— Apxanrensck: CeBepHbIi (ApKTHUYECKUil) (eiepalbHbIil YHUBEPCUTET
(CADY), 2014. — 264 c.: cxem., Tabm. — Pexum pgocryma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=436184.

9. Cuaiinep, JI. P. BBeneHue B COBpEMEHHYIO JKHJIKOCTHYIO Xpomarorpaduro
cupaBounuk/ JI. P. Craiinep, . . Kupxnena, /1. V. Jlonan. — Mocksa : Texnocdepa, 2020. —
960 C.: CXEM., HII., Ta0II. - Pexum JIOCTYyTIa: 3 (0) MOJITHCKE. -

URL: https://biblioclub.ru/index.php?page=book&id=617534 (nata ob6pamenus: 13.07.2023). —



https://www.studentlibrary.ru/book/ISBN9785948362120.html
https://www.studentlibrary.ru/book/ISBN9785741017258.html
https://www.studentlibrary.ru/book/ISBN9785209035749.htm
https://www.studentlibrary.ru/book/ISBN9785970421994.html
https://biblioclub.ru/index.php?page=book&id=701618
https://www.studentlibrary.ru/book/ISBN9785778215436.html
https://biblioclub.ru/index.php?page=book&id=496529
https://biblioclub.ru/index.php?page=book&id=436184
https://biblioclub.ru/index.php?page=book&id=617534

ISBN 978-5-94836-600-5. — TekcT: 3JIeKTPOHHBIH.

10. TukynoBa M. B. CnpaBodHO€ pyKOBOACTBO MO AHAIMTUYECKOH XMMUU U (DU3HKO-

XUMHUYECKHM MeTOoJaM aHanm3a: yaeOHoe mocodue / 1. B. Tukynosa, H. B. JIpoGuurkas, A. .
Aptemenko u jap. - MockBa: Abpuc, 2012. - 413 c. - ISBN 978-5-4372-0075-9. - Tekcr:

AIIEKTPOHHBIN //

ObC

"KoHcynbTanT

cTyneHra': [caiT]. - URL:

https://www.studentlibrary.ru/book/ISBN9785437200759.html

B TOM YHMCJIC OTCYECTBCHHOI'O IIPOMU3BOACTBA.

8) npozpammuoe obecneuenue u Mumepnem-pecypcul.

CocTaB IUIICH3MOHHOTO U CBO6OI[HO pPacnupoCcTpaHsiIeMoOro nmporpaMMHOro O6€CH€‘ICHI/I${,

No HanmenoBanwme Ne moroBopa (JTUIIEH3HS)
n/n
1 | Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
2 | Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
3 AHTHBUPYCHOE NTPOrpaMMHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 r.,
obecnieuenue KasperksyTotalSecurity npoaieno g0 22.01.2024 r.
[Iporpamma mnst 9BM «bank BompocoB | Pa3paborka COI'Y CBumeTenbcTBO 0 TOCYJapCTBEHHON
4 JUTsL KOHTPOJISI 3HAHUI peructpauuu nporpammsl it 9BM Ne2015611829 ot
06.02.2015 r. (beccpouHo)
CiscoWebex- Cucrema npoBeaeHHsI 00O Aiicrek norosop Ne J167-2021 ot 03.08.2021 -
5 | BeGuHapoB. 03.08.2022r
Cucrema MoucKa TEKCTOBBIX Ne 6262 ot 09.01.2023 (neiictBurenen no 31.12.2023r) ¢
6 3aUMCTBOBaHMN «AHTUIUTarnaT.BY3» OAO «Awntu-IInarnar»
IIporpamMMHoe obecrieueHue ast CBobonHoe porpamMmMHoOe obecrniedeHne(0eccpovHO)
7 pEeNaKTUPOBAHUS XUMHYECKUAX HOpMYIT
Isis Draw
Cucrema tectupoBanus Sunrav WEB Ne468 ot 03.12.2013 UII Cynrarynun P.T.
8 | Class (beccpouno)
9 Cucrema KOMIIBIOTEPHOHN BEPCTKU Jluuenszus FSF/Debian (CBoOogHOE porpaMMHOE
MikTex obecrieuenue) (6eccpoyHo)
10 JluuHblii KaOUHET CTyIeHTa/coTpynHuKa | JluneHsus 6eccpounas. Tex.conpoBoxaeHue ot 14.03.2022
r
11 Cucrema 3JeKTPOHHOTO 00yUYEeHUS becmatHoe poccuiickoe

MOODLE

ONEKTPOHHEIC OMOIMOTECYHbBIE cucTeMbl, ¢ KOTopbIMH Y COI'Y nMmeeTcst ASHCTBYIOIIUNA

JI0OTOBOD:
OnexkTpoHHas 6ubimoreka auccepraimii U apropedeparoB PI'b Tpebyetcst peructparus

B oubaunorexke COI'Y

OBC «VYnusepcurerckas 6ubauoreka ONLINE» tpeGyetcst peructparusi B 0nOIMOTEKE

cory

ObC «Hayunas snexktpoHHas 6ubnuoreka elLibrary.ru» camocTosiTeNnbHas perucTpanus
Ha cauTe

OBC «KoHCynpTaHT cryaeHTa» CTyaeHdYeckas DJJIEKTpOHHAs OMOJHMOTEKa IO

MEIUMIIMHCKOMY H d)aDMaHeBTquCKOMV O6D330BaHI/IIO, a TaKXKXC IO E€CTECTBCHHBIM H

TOYHBIM HayKaM B 11€JI0M TpedyeTcs peructpanus B oubnuoreke COI'Y
OB5C «IOpaitTy — 00pa3oBaTedabHas cpeaa, BKIOYANIAS BUPTYAJIbHBIA YATAIBLHBIA 321

V‘{C6HI/IKOB u V‘le6HBIX 1ocooui OT aBTOPOB W3 BeAYIIUX BY30B Poccuu IO BceM

HalpaBJIECHUSAM U CHENUATbHOCTIM TpeOyeTcs peructpaius B 6udiamnorexke COI'Y



https://www.studentlibrary.ru/book/ISBN9785437200759.html
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
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http://www.biblio-online.ru/
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e Caiit nuctannuonnoro odyuenust COI'Y: http://Ims.nosu.ru/

10. MaTepHaJbHO-TeXHHYECKOE OCHAIIEHHE TUCIMIINHBI

HanmenoBanne nomenieHuit U1 IpOBEACHHS BCEX BHIOB yUeOHOM
JeATeIbHOCTH, MIPELyCMOTPEHHOH YIeOHBIM IUIAHOM TI0 JUCIIUILIMHE
«CoOBpeMeHHbIE CIIEKTPOCKOITMYECKUE METO bl AaHAIIH3a», B TOM YHCIIe

MOMEILEHHS ULl CAMOCTOSITENIbHOM pabOThI, ¢ YKa3aHUEM NePEUHs

OCHOBHOT'0 000pYI0OBaHuUs, yueOHO-HATIAIHBIX TOCOOUI U HCIIOIB3YEMOTO
IIPOTPaMMHOTO 00eCTIeUeHHUS

Anpec (MecTOIO0JI0KEHHE) TIOMEIICHUH IS
MPOBE/ICHUS BCEX BUIOB yIeOHON
JEeATENBHOCTH 10 JUcHUIUINHE « COBpEMEHHbIE
CIIEKTPOCKOIIMYECKHE METOIbI aHATIN3a»,
HPEIyCMOTPEHHOH y4eOHbBIM IUIaHOM

Y4eOHble ayiuTopuu A5 NPOBeJeHUS 3aHATHI JIEKIMOHHOI0
THNA:

MPETOAaBaTENbCKUI CTOJ, CTYJ, CTOJBI M CTYJIbS JUIsl 00y4aroIuxcs,
Kadenpa.

Oo6opynoBanmue: [lepcoHaTbHBIN KOMIBIOTEP B KOMIUIEKTE C
MPOTPaMMHBIM 00€CIIEYEHHEM, BEIXOAOM B ceTh MIHTEpHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIIOHHO-00pa30BaTEIbHYIO
cpeny COTI'Y. Ilpoextop Epson EB-735Fi - koMIjiekT moctaBku
(kperuteHue U1 MpoeKTopa, Hyp nutanud) — lmt. Hoyr6yx OOO
"AUCUDJITEXHO" - lmr.

Iporpammuoe o6ecniedenne: Windows 7 Professional, Office
Standard 2016, Cuctema tectupoBanus Sunrav WEB Class,
Cucrema xomnbrotepHoii Bepctkn MikTex, Kasperksy Endpoint
Security, [IporpaMmHaOe obecnieueHne it pelakTHPOBAHUS
xumudeckux (opmyn Isis Draw, Crucrema momcka TeKCTOBBIX
3auMcTBOBaHUM «AHTUIUIaruaT.BY3», [Iporpamma aiis 9BM
«baHk BonpocoB it KOHTpoJs 3HaHui», VSDESK, Yenyru cssu
(moctym k cetn uaTepreT), MOODLE, JIn4HBI KaOWHET
crynenra/corpyanuka, KOII (momen Ha stHOekce), Pyclapn,
ViPNet.

Poccuiickas @enepannms, 362025,
Pecny6imka CeBeprast Ocetust — AnaHus,
ropox BrnaaukaBkas, ynuua BaryTtuna,
noM 44-46, yuebnsIit kopiryc Ne 7,
ayauropus 606

JlaGopaTopusi aHAJTUTHYECKOH XUMHUHU 1 (PU3NKO-XUMHUYECKUX
MeTO/10B aHAJIN3A /ISl IPOBEACHNs 3aHATHIH CeMUHAPCKOI0 THIIA,
Ja00pPaTOPHBIX 3aAHATHI, KYPCOBOr0 IPOEKTHUPOBAHMS
(BBINOJIHEHHS KYPCOBBIX padoT), FPyNIOBbIX U
HHANBUIYATBHBIX KOHCYJILTANMIA, a TAKHKE CAMOCTOATENBHOM
patoThl 00y4arOIMXCsl: IPENOAaBaTeNbCKUMA CTO, CTYII,
71a00paTOPHBIE CTOJIBI U CTYJIbSI ISl 00y4arouxcs, KJIacCHast J0CKa.
O6opynoBanne: MyJIbTHMEIHNHHBIA KOMITIEKC (TIPOEKTOP, 3KpaH,
KOMIIBIOTEP, KOJIOHKH) C TPOrpaMMHBIM 00eCTIeYeHHEM, BEIXOIOM B
ceTh VIHTEpHET M I0CTYNIOM B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBatensHyio cpeay COI'Y.

Iporpammuoe odecnieuenne: Windows 7 Professional; Office
Standard 2016; Cucrema kommbtorepHoii Bepctku MikTex;
Kasperksy Endpoint Security; Cucrema TectupoBanus Sunrav WEB
Class; [IporpaMmMHoOe obecrieueHne U peAaKTHPOBAHMS
xumuuaecknx Gopmyin Isis Draw; Cuctema moncka TeKCTOBBIX
3auMcTBOBaHUM «AHTUIUIaruaT.BY3y»; Ilporpamma ans O9BM «bank
BOIIPOCOB [T KOHTPOJIst 3HaHUI; VSDESK; Yenyru cBszu (moctym
k cetr uHTepHeT); MOODLE; JlnuHbrii kaOuHeT
CTYyJIEHTA/COTPYTHUKA.

JlabopaTopHoe odopynoBanue: pH-metp-mmmBoasT™MeTp PH-
150MU — 2 wr. AkBaguctuiuisatop J13-25- 1 mrr. Baust BoasiHas
nByxmectHast UT-4302E ULAB- 1 wt. Bechl aHanuTHueckue
SHINKO HT 84RCE c nosepxoii — 1mt. Becsr EK6000i- 1 mT. Becst
naboparopusie CAS MW-120 - 1 wt. Becbl naboparopHsie
anekTponHsle BM5101- 1 mr. Y4ye6H0-1200paTOpHBII KOMILIIEKC
"®usnueckas u koywongHas xumus'"- 1 mwr. @oromerp KOK-3-01-1
wt. Hkad cymmnsaeii (8011, kamepa U3 HepiK.cTaiy, Anana3on 50-
200 C)- 1 mr. Hentpudyra Tagler HacTosnpHas adboparopHast
MeauuuHckas no TY — wr. Becel anektponnsie MW-300 r-1 mir.
Honomep M-510 (cranmaptHbiii)-2mrt. Kongykromep Dkcrept 002-
2-6H- 1 mir. Harpesatensnas wimta ES-H3040-1 nirr. ITeus

Poccuiickas ®enepanus, 362025, Pecriybinka
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My espHas 3JIeKTpoKaMepHas 3y0OTeXHUYecKast ISl HarpeBa
mureinbix popm DKIIC-10- 1 mrr. [Tonsipumerp kpyrosoit CM-3-1
IIT.

Pedpakromerp UPD-45452M ¢ moiCBETKOW U IOTL.INKAIOW- 1 TIT.
Crexrpodoromerp [13-5300BU- 1 mit. Meranka MarHutHas ¢
nogorpeBom I13 6110- 2 mt. Kongykromerp MAPK-603/1 — 1 1.

JlabopaTopus Gpu3NKO-XNMHIECKHUX METOA0B aHAJIMN3A JIIs
NPOBe/IeHUsI HAYYHO-HCCJIeI0BaTe/IbCKOI padoThl, KypcoOBOro
NPOEKTHPOBAHUS, BHINOTHEHUS BbITYCKHBIX
KBaJIM(HKALMOHHBIX PadoT, IPYNNOBBIX H HHIUBUAYAJIbHBIX
KOHCYJIbTALUI: IPETIOIaBaTENbCKUH CTOI, CTYII, Ta0OpaTOpHbIE
CTOJIBI ¥ CTYJIBS U O0YJarOIuXCsl.

Oo6opynoBanmue: [lepcoHaTbHBIN KOMIBIOTEP B KOMIUIEKTE C
MpPOrpaMMHBIM 00€CIIe4eHHEM, BEIXOAOM B ceTh MIHTEpHET 1
JIOCTYIIOM B 3JICKTPOHHYIO MH(POPMaIMOHHO-00pa30BaTeNbHYI0
cpeny COI'Y -2 mt.

Iporpammuoe o6ecnieuenne: Windows 7 Professional, Office
Standard 2016, Cuctema tectupoBanus Sunrav WEB Class, Cucrema
komrbroTepHoit Bepctkun MikTex, Kasperksy Endpoint Security,
[IporpammuOE 0oOecieueHne IS peTaKTHPOBAHUS XMMHUIECKUX
topmyn Isis Draw, Cuctema moucka TeKCTOBBIX 3aMMCTBOBAHUN
«Antumnaruat.BY3», [Iporpamma aiist 9BM «bank BonpocoB 1i1st
KoHTpOJst 3HaHUI», VSDESK, Ycmyru cBsi3u (ZocTyn K ceTi
uatepHer), MOODLE, JIndabIil KaOUHET CTYACHTa/COTPYIHUKA,
KOII (nomen Ha sinaekce), Pyclapn, ViPNet.

JlabopaTopHoe o6opyaoBanue: [IpuTOYHO-BHITSHKHAS YCTAaHOBKA
(3onT U3 onrHKOoBaHHOM ctanu 2000*600*400-2 crona). AHaIU3aTOp
"®moopar -02-2M"- 1 wT. ATOMHO-AGCOPOLMOHHBIH CIIEKTPOMETD
MI'A-1000 c aBrocemmuiepom- 1 mr. doromerp KOK-3-01- 1 mr.
[Tnamennsiit poromerp GPIIA-2-01 30M3- 1 wit. CriekTodoTOoMeETp
I12-5400Y®- 1 mT. Memanka MarHuTHas ¢ mogorpesom 19 6110- 2
IIT.

Poccuiickas denepanus, 362025, PecriyOinka
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YueOHble ayIUTOPHUH 1J1s1 IPOBEAEHNUS IPYNIOBBIX H
HHIWBHAYAJTbHBIX KOHCYJIbTAIM, TEKYIIero KOHTPOJISI U
NMPOMEKYTOYHOM aTTecTallu, a TAKKe CAMOCTOATEJIbHOI
PatoThHI 00YyYAIOIIHXCS: TTPEOIaBaTeIILCKUI CTOM, CTYJ, CTONEI U
CTYJbS U 00yJaromuxcs, kadempa.

OdbopynoBanue: [lepcoHaTbHBIN KOMIBIOTEP B KOMIUIEKTE C
MPOTPaMMHBIM 00€CIIEYeHHEM, BBIXOZOM B CeTh MIHTEpHET 1
JIOCTYTIOM B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO
cpeny COTI'Y. Ilpoexrtop Epson EB-735Fi - koMmIjiekT moctaBku
(kperuteHue A MpoeKTopa, mHyp nutanug) — lmt. Hoyr6yx OOO
"AMCUDJITEXHO" — 1.

IMporpammuoe odoecnieuenne: Windows 7 Professional, Office
Standard 2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
komrbroTepHoit Bepctku MikTex, Kasperksy Endpoint Security,
[TporpammHOe obecnieyeHue Jisl peJaKTUPOBAHUS XUMUUECKUX
dhopmym Isis Draw, Cructema moncka TeKCTOBBIX 3aUMCTBOBAHMIA
«Antunnaruat.BY3», IIporpamma mis 9BM «bank Bonpocos s
KoHTpOJst 3HaHui», VSDESK, Ycimyru cBsi3u (ZocTyn K ceTi
unrepHer), MOODLE, JInuHblit kKabuHET CTyIeHTa/COTPYAHHKA,
KOII (nomen na siugexce), Pyclapn, ViPNet.
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KoMmnboTepHbIii KJ1ace /15l NPOBeIeHNsI TEKYIero KOHTPOJIs H
NMPOMEKYTOUHOM aTTecTallMy, a TAK/Ke CAMOCTOSTeJIbHOI
PatoTHI 00y4AIOLINXCS: IPEIIOIABATEIBCKUI CTOJI, CTYJI, CTOJIBI U
CTYJIBSL JUIs1 OOydaromuxcsi, kadenpa, KjaccHas J0CKa.
Oo6opynoBanue: KoMIbloTeps! 111 KOMIBIOTEPHOTO KJlacca B
KOMIUIEKTE - C IPOrpaMMHBIM 00€ecTiedeHHEM, BEIXOI0M B CETh
WHTEepHET U TOCTYTIOM B JIEKTPOHHYIO HH(DOPMAITMOHHO-
obpazoBatenbhyto cpeny COI'Y; ucrounnku 6ecrepe0oitHOro
nutanus, Ippon, kommyTtatop mist kiacca D-Link DGS-10240,
MHTepakTHBHas jocka 78"(1702070/15112/11344/2+ npoexrop Beno
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MX503.

IIporpammuoe o6ecrieuenne: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cuctema tectupoBanus Sunrav WEB Class (Beccpounoe I10);
Ilpoepammnoe obecneyenue 11l pelaKTHPOBAHUS XUMUYECKUX
tdopmyn Isis Draw (beccpounoe I10); KoncynpranT mmtoc; Cicrema
ITOMCKA TEKCTOBBIX 3aMMCTBOBaHUN « AHTHIIIAruatT BY3»;
IIporpamma mst 9BM «baHK BOIIPOCOB 1Tt KOHTPOJIS 3HAHHID,
Tapant; Cisco Webex; neMoHCTpaIiioHHBIE H y4eOHO-HATIISAHBIC
1mocoOusl (BHICOTIPE3CHTAITHS )

Bbudanorexa, B TOM 4HciIe YUTAIBHbIHA 3271: CTONBI U CTYNbS A
00yJaromuxcs, KOMIBIOTEPHI B KOMIUIEKTE - C IPOTPaMMHBIM
obecrieueHrneM, BBIXOIOM B ceTh MIHTEpHET U JOCTyoM B
3JIEKTPOHHYIO HH(POPMaIMOHHO-00pa3oBaTeibHyo cpexy COI'Y
Iporpammuoe o6ecnieuenne: Windows 7 Professional, Office
Standard 2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
komrbroTepHoit Bepctkn MikTex, Kasperksy Endpoint Security,
[TporpammHOe obecnieyeHue i1 peJaKTUPOBAHUS XUMUUECKIX
tdopmyn Isis Draw, Crucrema moucka TeKCTOBBIX 3aMMCTBOBaHHMA
«Antumnaruat.BY3», [Iporpamma anst 9BM «bank BonpocoB [1st
KoHTpOoist 3HaHU», VSDESK, Yemyru cBsi3u (ocTyn K cetn
uatepHer), MOODLE, JIndnblii KaOUHET CTyAeHTa/COTPYIHUKA,
KOII (momen Ha siHAekce), Pycl'apa, ViPNet.OBC
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