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1. CtpykTypa u 0011asi TPYA0€MKOCTh TUCIHHILJIMHBI

OOmast TpyAOeMKOCTh AUCHUIUTUHBI «COBpEeMEHHBbIE XpoMaTorpauueckue METOIbI»
cocTtasiisieT 5 3auerHbix eaquunll — 180 gacos.

Ounas popma 0OydeHUs 3aouHas popma 00yUueHUs

Kypc 1
CemecTtp 2
Jlekuun 34
[IpakTrueckue (cemuHapckue) 34
3aHATHS

JlabopaTopHbIe 3aHATHUS -
Koncynbranun -
HToro ayauTOpHBIX 3aHATHIA 68
CamocrosiTenbHas paboTa 76
Yacos B 3ET 5

dopMa KOHTPOIIA

DK3aMeH 36
O0111ee KOIMYECTBO YacOB 180

2. leab ocBOEHHST M CIUTILIHHBI

B coorBercTBUM C DenepanbHbBIM TOCYJAapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM IO
HanpasiieHuto noarotoBku 04.04.01 Xumus, mporpamMma «AHaIUTHYECKas XHUMHUSA», U YPOBHIO
BBHICIIIET0 00pa3oBaHUSI MarucTparypa, YTBEPKACHHOMY IMpUKa3oM MUHHUCTEpCTBa 0Opa3oBaHUS U
Hayku Poccuiickoit ®enepauuu ot 13.07.2017 r. Ne 655, nenp0 OCBOEHUS JUCHUILIUHBI
«CoBpeMeHHbIe Xpomarorpaduuyeckue MeTOAbl» sABIsSeTcs (OPMHUPOBAHUE MPEJACTABICHUNA O
TEOPETUYECKHX OCHOBAaX XpOMAaTOrpa)uyeckux MeETOJO0B, O MHOIoOOpa3uu XpomaTorpapuueckux
METOJIOB M pEIIaeMbIX aHAIUTUYECKUX 3a/lad MPU UX HCIOJIb30BaHUU B MPOPECCHOHATBHON HAy4YHO-
HCCIEA0BATENBCKOM,  MENarorM4ecKOd M NPOU3BOJACTBEHHOM  JIEATEIBHOCTH  COINIACHO
npodeccuoHanbHbIM CTaHAApTaM:

1.  40.010. IlpodeccuonanbHblii cTangapT «CHenHaTuCT MO TEXHUYECKOMY KOHTPOJIIO KadecTBa
MPOAYKLIMM» YTBEPKIAEH MprKazoM MHHHCTEpCTBA TpyJa U COLMAIbHON 3auThl Poccuiickoi
@enepaun - ot 04.03.2014 Ne 123H. (3apeructpupoBaH MUHHCTEPCTBOM  HOCTUIUHU
Poccuiickoit @eneparuu 22 anpens 2014 1. Ne 32067). Bua npodeccruoHanbHON AeITeTbHOCTH
— «TexHUYeCKH1 KOHTPOJIb KAYECTBA TPOTYKLIUMY.

2.  40.011. IIpodeccuonanpHbiii cTaHmapt «CHEMHATUCT MO HAYIHO-HUCCIICIOBATCIILCKAM U
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKam» YTBEpXKJEH IpUKa3oM MuHHCTEpPCTBA TpyAa U
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counanbHoOU 3amuThl Poccuiickoit @enepauuu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan

MunucrepctBom toctuniuu Poccuiickoit ®denepaunu 21 mapra 2014 r., peructpaurioHHslii Ne

31692). Bua npodeccuoHanpHOM — AesTenpbHOCTH  —  «OCyIIECTBICHHE  HAay4YHO-

HCCIIEIOBATENLCKON JIEITEIbHOCTH MO pEIICHUI0 (PYHAAMEHTaJbHBIX M TMPUKIAJAHBIX 3a/1a4

XMMHUYECKON HaNpaBICHHOCTH B COCTaBE HAYYHOT'O KOJUIEKTHBAY.

3. 01.004. TIIpodeccuonanbupiii crangapt «llemaror mpodeccuoHaIBHOrO  OOydYeHHs,
poeCCHOHATLHOTO 00pa30BaHUsl U JIOTOJIHUTEILHOTO MPO(ECCHOHATBHOTO 00pa30BaHUS
YTBEPKIEH NMPHUKa30oM MUHHUCTEPCTBA TPpyAa U COUUAIBHOM 3amuThl Poccuiickoit @enepanuu
ot 08.09.2015 Ne 608u (3apeructpupoBad MunucrepcTBom rocturinu Poccuiickoit deneparumn
or 24 cenrsOps 2015 1. Ne 38998). Bum mnpodeccHOHANBHON ACSITENTLHOCTH —
«[lemarornueckas JesATENBHOCTh B MNPOPECCHOHAIBHOM OOy4YeHHH, MpodeccHOHATBHOM
00pa3oBaHMH, JOMOJIHUTEIHHOM PO(HECCHOHATEHOM 00pa30BaHUNY.

B pesynbrare wusyudeHus aucHMIUIUHBL «COBpEeMEHHBIE XpOMATOrpaUuecKue METOAbI»
npuBeeT K (GOPMUPOBAHUIO TBOPYECKH pPabOTAONIUX CIELUUAINCTOB C PAa3BUTHIM HAYYHBIM
MBIIUJICHHEM, OONaJarolMX HEOOXOJMMBIM 3allacoM 3HAaHUN B 00JacTH aHATUTHYECKONH XUMHH
pealibHbIX 00BEKTOB, CIIOCOOHBIX HUCIIOJIB30BATh TEOPETUUECKUE 3HAHUS IPU PELICHUH NMPAKTUYECKUX
3aJ1a4, IpOSBISAS IPU ITOM CAMOCTOSTEIbHOCTb, MHUIIMATUBY, @ TaKXKe B HEOOXOJIUMBIX CIIydasix —
YMEHHE Y4acTBOBATh B PUHATHH KOJUICKTUBHBIX PEUICHUH, BEIOMpasi HanOoJee ONTUMAIIbHBIC U3 HUX.

3agauu AUCHMILINHBI

® O03HAaKOMJICHHE C TEOPETUYECKUMH TOJXOJaMH K OIMUCAHUIO XpoMaTorpaduyeckoro mpoiecca
U BBIOOpPOM YCIIOBHHA XpoMaTorpadupoBaHHs TPH TPUMEHEHHH pPA3IUYHBIX BHJOB
xpomarorpaduu; ¢ (QHU3HUKO-XMMHUYECKMMH OCHOBAaMH Da3lelieHHuss B aJCOPOIMOHHOM,
pacripeieNuTebHOM, HOHOOOMEHHOM, XUMUYECKOM, ad(UHHOM BUIaX XpomaTorpaduu;

e (GopMHUPOBAaHKE MPEICTABICHUM 00 OCHOBHBIX XapaKTEPUCTHKAX XPOMATOrpaMM U KPUTEPHSIX
paszeneHus BemIeCTB, O (DAKTOpax, OMPENEISIONUX CEICKTUBHOCTE U A((PEKTUBHOCTH
paszieneHus;

e O3HaKOMJIEHHE C OTEUECTBEHHOW M 3apyOexkHOW ammapaTypol (xpomatorpadsl, nHTEpdencsl,
JOTIOJTHUTEIHHBIMHA aHATUTHYECKUMH CHUCTEMaMHU B THOPUIHBIX METO/IaX );

® [IPUMEHEHHUE MOJYYEHHBIX TEOPETHUECKUX 3HAHUI M MPAKTHUECKUX HABBIKOB NPH 00paboTKe
PE3yJIbTaTOB KaU€CTBEHHOTO M KOJMYECTBEHHOTO aHAIM3a JUIsl BBIMOJIHEHNUS MHAUBUIYaJIbHBIX
3aJlaHul ¥ Hay4YHO-HUCCIIE0BAaTENbCKUX PadoT.

3. Mecrto aucuumiannsl B cTpykrype OIIOIT

Cornacho ®I'OC BO u OIIOIT 04.04.01 Xumus HanpaBieHUE «AHAIUTHUYECKAs XUMMSI»
mucuuiuiiHa «COBpeMEHHBbIE XpoMaTorpauueckue METOAbD» OTHOCHTCA K YacTH, (opMHpyeMoi
y4aCTHHKaMHU 00pa3oBaTeNIbHBIX OTHOIIEHUH, 6iioka 1- B1.B.05.

K ucxomusiM TpeOOBaHUSAM, HEOOXOAUMBIM JJIsI M3YYEHHs AMCUUIUIMHBI, OTHOCSTCS 3HAHMA,
YMEHUS ¥ HaBBIKH, C(HOPMUPOBAHHBIC B PE3YNIbTATe M3YYCHUS JAUCIUILTAH HAINPABICHHS MOJTOTOBKH
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03.04.01 Xwumus OaxanaBpuata: «Heopranudeckas XuMus», «AHaJIUTHYECKAsS  XUMUSY,
«Oprannueckas Xumusy, «dusznueckas xumus», «duzukay, «Matemarukay, «THPoOpMaTHKaY.

JlJis yCrnemHoro OCBOEHHUS [aHHOW» y4eOHOW AMCHMILIMHBI CTYAEHTHI JOJKHBI 00JaJaTh
CJIEYIOIMMHU «BXOJHBIMUY» 3HAHUSIMH, YMEHUSIMH U TOTOBHOCTSIMU:

3HATh. OCHOBBI XpOMAaTorpapuuyeckux METO/IOB, MOJYUYECHHbIE B XOJ€ H3yYEHUS AUCLMILTUHBI
«AHanuTHueckasgs XuMus» U «DUBUKO-XMMHUYECKHE METOAbl aHajlu3a», CIOCOObl BBIPAKEHUS
KOHLIEHTPAalLlUu PacTBOPOB;

yMeTb. IE€pPEXOJUTh OT OJHOTO0 BHJAa KOHLEHTPAalUU K JIPYyroMy, [POBOJIUThH IOJHYIO
CTaTUCTHYECKYI0O 00pabOTKy pe3yiabTaToB aHalu3a, OLEHUBATh MPABHIBHOCTh IOJYYEHHBIX
pe3yabTaTOB, CTPOUTDH I'PAJAYHPOBOYHBIN IrpaK U BBIYUCIIATH €70 apaMeTpHl,

BJaJleTh. HaBBIKAMH OKCIIEPUMEHTAIBHOM pabOThl, SKCHEPUMEHTAIbHBIMU METOJUKAMU
XpomaTorpaduueckoro aHamusa.

Copepxanne nucuuiuiiHbl «COBpeMEHHBbIE XpoMaTtorpauyeckue METOAbD» BBICTYMHAeT
OMOPON UIE OCBOCHUS COJAEPIKAHUS JUCHUIUIMH «IJKCIPECC-METOABl B XUMHYECKOM aHAIH3E»
(b1.B.JIB.01.01), «®Pu3uko-XxMMHYECKHII aHaIuW3 Heopranmdeckux wmarepuanos» (b1.B.J1B.01.02),
«Metonbl KOHTpoJs KadecTBa mpoaykroB nurtaHus» (b1.B.JIB.03.02), mig npoXoxIeHus MpakTUK
onoka 2: «lIpaktuka ozHakomurtenbHas» (52.0.01(Y)), «[Ipemmuruiomuas npaktuka» (b2.B.02(I1x))
«Hayuno-uccnenosarenbckas padora» (62.B.01(H)).

N3yuenne naHHOW y4uyeOHON IUCUMIUIMHBI SBISIETCS TMOATOTOBKOW CTyJIEHTa K Oymyien
npodeccuonanshoit aearenbHocTd 40 CkBO3HbIEe BHABI NMPO(eCcCHOHAIBHOW IeSTeJIbHOCTH B
NPOMBINLIEHHOCTH (B c(epe HAYYHO-TEXHUYECKHUX, ONBITHO-KOHCTPYKTOPCKHX Pa3padoToK U
BHEJApPeHHs] XHMHUYECKOil NPOIAYKIUH Pa3Id4YHOr0 HAa3HaYeHUsi, B cdepe MeTPOJIOTHH,
cepTU(PHUKANMA M TEXHHMYECKOr0 KOHTPOJIsI KadyecTBa NPOAYKIHHM), a MMEHHO «TexHuueckuit
KOHTpOJb KauyecTBa mnpoaykuuu», kox 40.010, mpodeccuonanbHblii crangapt «Crenuanuct Mo
TEXHUYECKOMY KOHTPOJIO KayecTBa MPOAYKUMM» U «OCyIecTBIEHHE Hay4YHO-HCCIIEI0BATEIbCKON
JESTeIbHOCTH 110 peLIeHHUI0 (yHIaMEHTAIbHBIX U MPUKIAIHBIX 33]]a4 XUMHUUECKON HalpaBJIE€HHOCTH B
cocTaBe HayyHoOro KojuiektuBay, koa 40.011, mpodeccronanbHblil crangapT «CHeuuasucT 1o
Hay4YHO-HMCCIIEI0BATEIbCKUM U ONBITHO-KOHCTPYKTOPCKUM pa3paboTKam».

3HaHMs, TOJYYEHHbIE  CTYJEHTOM @IpU  M3YyYEHUH  JUCHMIUIMHBL  «COBpEMEHHbBIE
Xxpomarorpaduyeckue METOAb», MOTYT OBITb TaKXe HCHOJb30BaHbl B MPOHECCHOHATBLHON
nestenpHocTH 01 OOpa3oBanme W Hayka (B cdepe OCHOBHOIO 001Iero M CpeaHero 00IIero
o0pa3oBaHusi, NpogecCHOHAIBLHOI0 00y4YeHMs, cpelHero MNpogecCHOHAILHOIO W BbICIIET0
o0pa3oBaHusi, JONMOJHHUTEJLHOI0 00pa3oBaHusi, B cdepe HAYyUYHBIX HCCIeI0BAHUIl), a UMEHHO
«[lenarornueckas nesTeabHOCTh B IPO(ECCHOHATLHOM 00yYeHHH, PO eCCHOHATbHOM 00pa30BaHuUH,
JOTIOTHUTEIFHOM TIpodeccCuoHaIbHOM oOpaszoBanumn» (kox 01.004) cormacHo mpodeccunoHaTbHOMY
craugapty «llemaror mpodeccuoHabHOTO 00y4YeHUs, TPOPECCHOHAIBHOTO 00pa3oBaHUs |
JOMOJTHUTEIBHOTO MPO(EeCCHOHAIBHOTO 00pa30BaAHUS.

IIpu ocBOoeHMM [aHHOW AMCLHUILUIMHBI CTYIEHT CMOXET IPOAEMOHCTPUPOBATH CIEIYIOIINE
00001eHHbIe TPYAOBBbIE GpyHKUMU (OTD):

e Opranuszaius padoT MO MOBBIIIEHUIO KauecTBa MPOAYKLIUH.
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L4 HpOBeI[eHI/Ie HAaYYHO-HUCCIICIOBATCIIbCKUX M OIIBITHO-KOHCTPYKTOPCKHX pa60T IO TEMAaTUKE

OpTaHU3aIH.
e [IpenonaBanue o porpaMMam poheCCUOHATLHOTO o0y4eHus, CpeIHero
npodeccuonHanbHoro  obpazoBanus (CIIO) w  HONMOJHHUTENBHBIM  TPO(ECCHOHATBLHBIM

nporpammam (JI1I1), oppeHTHpOBaHHBIM Ha COOTBETCTBYIOUINI YPOBEHb KBATU(DUKAIIUH.

4. TpeOGoBaHus K pe3yJIibTATaM OCBOCHHS TUCHHUILUIUHBI (KOMIIETEHIIMU 00y4Yal01erocs,
(popMupyembie B pe3ysibTare 0CBOCHUS IUCHUILIHHBI (MOTYJISA)

B pesynbrare  usydeHus JOJKEeH — 001anarth

Kypca
odomenpodeccuonaibubiMu (OIIK) 1 npogeccnonanbubivu komnereHuusivu (IK):

MarucCTpaHT CJICAYIOIUMHA

odmenpodgeccuonanbubie komnerenuun (OIIK):

Koa u nanmenoBanmne
o0menpodeccnoHAILHOM KOMITIETEHIHHI

Kon u HanmeHoBaHNe HHAUKATOPA
JA0CTHKEHUsI 0011enpPo(ecCHOHATBHOMI
KOMITEeTEHIIUH

M-OIIK-1. CrtocoOeH BBITIOHATh
KOMIUICKCHBIC DKCIIEPUMEHTATbHBIC U
PacYeTHO-TEOPETUYCCKHIE UCCIICAOBAHMS
B M30paHHON 001aCTH XUMHUH WITH
CMEXHBIX HayK C UCIIOJIb30BAHUEM
COBPEMEHHBIX TPUOOPOB, MPOTPAMMHOTO
obecrnieueHus 1 6a3 TaHHBIX
po¢eCCUOHAIBPHOTO HAa3HAYCHUS

M-OIIK-1.1. Mcnonp3yeT CyliecTBYIOIINE U
paspabaTbIBaeT HOBbIE METOIMKH ITOIYUEHHS U CBOMCTBA
BEIIIECTB U MaTepUAJIOB JUIsl pellieHHs 3a/1a4 B U30paHHOM
00J1aCTH XUMHH WIH CMEKHBIX HayK

M-OIIK-1.2. Mcnionbe3yeT coBpeMeHHOE 000py10BaHKE,
porpaMMHOE o0ecIiedeHne U MpodecCuoHAIbHBIC Oa3bl
JTAaHHBIX JJIS pellleHus 3a/1a4 B M30paHHON 00s1acTH
XUMHHU WA CMEXHBIX HAYK

M-OIIK-1.3. Mcnonb3yeT COBpEMEHHbIE PACUETHO-
TEOPETUYECKIE METOABI XUMHUH [T PEIICHHS
npo¢eCCHOHATBHBIX 3a]1a4

M-OIIK-2. CiocoGeH aHalIu3upoBaTh,
MHTEPIPETUPOBATh U 0000111aTh
Pe3yabTaThl SKCIEPUMEHTATIBHBIX U
PacYeTHO-TEOPETUUECKUX padoT B
n30paHHON 001aCTH XUMUU WITH
CMEKHBIX HayK

M-OIIK-2.1. IIpoBogut KPUTHYECKHUU aHaJIn3
pe3yJbTaTOB  COOCTBEHHBIX OKCIIEPUMEHTAIBHBIX |
pacyeTHO-TEOPETUYECKUX paoor, KOPPEKTHO

UHTEPIPETHPYET MX

M-OIIK-2.2. ®opmynupyeT 3aKII0UEHUs U BBIBOBI 10
pe3yJbTaTaM aHalu3a JUTEePaTypHBIX TaHHBIX,
COOCTBEHHBIX IKCIIEPHMEHTAIBHBIX U PacueTHO-
TEOPETUYECKNX pabOT B M30paHHON 00JIACTH XUMHUH WU
CMEKHBIX HayK

npodeccuonanbubie komnerenuuu (IK):

3anaua Koa u HanmenoBanne | Kox m HaumeHoBaHMe nHAMKaTopa | OcHOBaHMe
npodeccHoOHAIBLHOU npogdeccuoHAIBLHOU AOCTHAKEHUS MPO(PecCHOHAILHOMN (I1C)
AeATEeJIbHOCTH KOMIIETeHLIUH KOMIIETEeH U
Hay4Ho-uccienoBarejibCKHil THII 32124
OcymiecTBiieHne M-IIK-2-n M-IIK-2-n-1. CocraBisier o0muii [1C:
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Hay4HO- Cnocoben [UIaH UCCJIEAOBAHUS U JE€TAILHBIE 40.010
HCCIIEI0BATENbCKOM IUTAHUPOBATh Pa0dOTy U | TUTAHBI OTACIBHBIX CTaIUN 40.011
NEATEILHOCTH 10 BbIOMpaTh anekBatHbie | M-IIK-2-H-2. BeiOupaer 01.004
PEIICHUIO METO/IbI PEIICHUS AKCIIEPUMEHTATILHBIC U PACYCTHO-
(GyHIaMEHTAIBHBIX U Hay4HO- TEOPETUYECCKHE METOJIbI PEIICHHS
MPUKJIAIHBIX 33729 HCCIIEIOBATEIbCKUX IIOCTABJICHHOM 3a/1a4un UCXO/Is U3
XUMHYECKOM 3aJ1a4 B BBIOpAHHOM UMEIOIIUXCS MATEPUATBHBIX U
HaIPaBJIICHHOCTH B 00J1aCTH XMMUHU, BPEMCHHBIX PECYPCOB
COCTaBe HAyYHOTO XUMHYECKOM
KOJIJIEKTHBA TEXHOJIOTHH UIIH

CMEKHBIX C XUMHEN

HayKax

@®opMHUpOBaHME  YKA3aHHBIX KOMIETEHUMH [0 JUCHUIUIMHE CBA3aHO C  o0jacTaMu
poeCCHOHATLHOMN IEeATETLHOCTH BHITYCKHUKA MarucTpaTyphbl:

* Ilpodeccuonanbuplii crangapt «Crnenuanuct 1O TEXHMYECKOMY KOHTPOJIIO KadecTBa
npoaykiuny, kox 40.010. Bun mpodeccumonanbHoil aedrenbHOCTH — «TeXHUYECKUH KOHTPOIb
KayecTBa npoAykuuny». O0o0meHHbIe TpyAoBble GyHKIUU — KOHTpOoIb KauecTBa MPOIYKIIMU HA BCEX
CTaJusIX IPOU3BOJCTBEHHOTO Mporecca. Kox A. YpoBeHb KBamupuKammm — 5.

* Ilpodeccuonanbuplii crangapt «CHEUMATUCT MO HAYYHO-HUCCIIEI0BATEIbCKUM U OIBITHO-
KOHCTPYKTOPCKUM  pazpabotkam», kox 40.011. Bux npodeccuoHanbHON ACSITEIBHOCTH —
«OcCylIecTBICHHE HAyYHO-HCCIEIOBATEIBCKON NIEATENFHOCTH IO PEIIeHUI0 (PyHIAaMEHTaJIbHBIX M
NPUKIAJHBIX 33]1ad XUMHUYECKOW HAIpaBJICHHOCTH B COCTaBE HAYYHOTO KOJUIEKTHBa». OO0O0OIIEHHBIE
TpyaoBble GpyHKIMN — [IpoBeneHne Hay4HO-UCCIIEOBATENIBCKUX U ONBITHO-KOHCTPYKTOPCKUX paldoT
no Temaruke opranuzanun. Kox C. Yposens kBammdukanum — 6.

* IlpodeccronanbHbii CTaHAapT «Ilenaror npodeccrnoHalbHOTO oOyueHus,
poeCCHOHAIIBHOTO 00pa30BaHUsl M JOTOJHUTEIHHOTO MPO(ecCHOHATBHOTO Oo0pa3oBaHus». Bupg
npodeccuonanbHoil  gesrenbHocTH — «llegarornueckass JeATENBHOCTH B NPO(ECCHOHATBLHOM
00y4eHUH, TpOopeCcCHOHATBHOM 00pa30BaHHUM, JOMOJHUTEIHHOM MPOPECCHOHATBHOM 00pa30BaHUN,
kox 01.004. OO6oOmennsie TpynoBble ¢yHkuuu — llpenojgaBaHue 1Mo  mporpamMmam
npodeccnoHanbHOTO  00y4eHus, cpeaHero mnpodeccuoHanbHoro obOpazoBanus (CIIO) wu
JOMOJHUTENbHBIM  npodeccuoHanbHbM  mporpammaM  (AIIIT),  opueHTHpOBaHHBIM  Ha
COOTBETCTBYIOLINH ypoBeHb kBanmudukauu. Kox A. Yposens kBanupukanum — 6.

B pesynpraTre wM3ydeHHWs UCHUIUIMHBI  CTYACHT JIOJDKEH TPHOOPECTH  CIEAYIOIIUE
npo¢eCCHOHAIbHBIC 3HAHUS, YMEHUSI M HABBIKH:

3HATb:

» METOAMYECKHE OCHOBHI TUIAHUPOBAHHS XPOMATOTPAPHUECKOTO IKCIIEPUMEHTA M TPAKTUIECKOM
€ro peaju3aluy HCCIeIOBaHUNH B 00JacTU OPraHMYECKOro M HEPTEXUMHUYECKOTO CHHTE3a,
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9KOJIOTMH, B aHAJIM3€ MPOJYKTOB IMHTAHHS, B arpOXUMUM, B MeauuuHckoi xumuu (OIK-1,
OIIK-2).

OCYIIECTBIIATH MOUCK nHpopMarmu (yueOHOM, HAYYHOH U CIIPABOYHOM JIUTEPATyphl) B 00IaCTH
XpoMaTorpapuuecKux METOI0B UCCIIeI0BaHMs cocTaBa cliokHbIX cmeceit (OITK-2, ITK-2);

» aHAIU3UPOBaTh M KPUTUYECKH OIIEHHBATh COBPEMCHHBIC HAy4yHBIC JOCTHXKCHHS B OO0JIACTH
xpomarorpaduueckux MetonoB uccienoanus (OIK-2, IK-2);

> BBIINOJHATD 9KCIIEPUMEHTAIBHBIC IPOLIEAYPHI XpoMarorpaduuecKkoro aHajmu3a,
MOJICPHH3MPOBATh HM3BECTHBIE XPOMATOrpauUecKue METOAMKH JUIA PEIICHHS KOHKPETHBIX
anamutruyeckux 3ama4 (OIK-1, OIK-2, [K-2);

» TPOBOJUTH HAYYHO-HCCIICAOBATEIbCKYI0O pPabOTy B 00JACTH aHATUTHYECKOW XHMHH Ha
coBpemennoM obopynoanuu (OIIK-1, OMK-2, ITK-2);

» HCIIOJIb30BaTh MOJYYEHHbBIC 3HAHMS JJIs pelieHus npodpeccuonansibix 3amad (OIK-1, OIIK-
2, IK-2).

BJIAJETh:

» SKCIIEPUMEHTAILHBIMH METOAMKAMH XPOMATOrPa)UUecKOro aHali3a pPa3IHdYHBIX OOBEKTOB
uccineposanus (OIIK-1, OIK-2, ITK-2);

» METOJOJIOTHEH HAay4YHbIX HCCICIOBAHMMA, KPUTHUYCCKON OICHKON IMOJNyYCHHBIX PE3yJIbTaTOB

(OIK-1, OMK-2, TIK-2);

> TBOPYCCKHUM QAHAJIIM30M BO3HUKAKOIIHUX HOBBIX HpO6J’ICM B 00JaCTH aHAIMTHYECKOH XHUMHH

(OTIK-1, OMK-2, IIK-2).
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5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIHILJIMHBI

Ne HaumenoBanue Tem (BONPOCOB), AyIauTOpHBIE CamocTosiTe1bHasA Dopmbl Ilepeuenn Jlurepa
Hele H3y4aeMbIX 10 JAHHOM JUCHHUIVINHE 3aHATHSA, YaChI padorta KOHTPOIs KOMIIeTEeHI U Typa
JIH bl p COJIepKaHne 4achkl
1 BBenenune. [Torarue xpomarorpaduun. Odmue 2 2 HcTopus BO3HUKHOBEHHS METOIa 5 Koncmexr, OIIK-1, [1],
MIPUHITUITEI XpOMATOTPa(pUIECKOTO pa3IeleHHS. xpomarorpadui. HOAroTOBKA K OIIK-2 [2].
Knaccudukanust XxpoMaTorpadpuaecKiux METOA0B TIPaKTHICCKOMY [4-8
(06mwmit 0630p). SaHATHIO,
KOHTpOJIbHAsI
2 Bgenenune. OcHoBHBIE XpoMaTorpaduiyeckue 2 2 CoBpeMEeHHOE COCTOSIHHE METO/1a U 5 6 P
aboTa
napameTpbl. XapakTepHCTHKa HETOIBI)KHBIX 1 00J1acTH MPUMEHEHHsI, 3HAYEHUE U MECTO pe de aT7
MOJIBIKHBIX (pa3 B xpomaTorpadumu. Cpe/u IPYruX aHATUTHIECKUX METOL0B fdymﬁ m;emﬁHaﬂ
Knaccudukarusi copoeHTOB P ———
3 Teoperuueckue NpeaAcCTaBjIeHUs] B 2 2 Br16op mapameTpoB xpoMaTorpaduuecKoro 5 Koncrekr, OIIK-1, [1],
xpomartorpapun. 3$HeKTUBHOCTH OIIpeeIICHHS. TIOATOTOBKA K OIIK-2 [2],
~ EHl
xpomarorpaduieckoit cucremsr. Teopus IIPaKTUIECCKOMY [4-8]
3aHSATHIO HK'Z
TEOPETHYECKHUX TAPEIIOK. 6 ’
cobeceoBaHme
4 TeopeTuueckue npeacTaBjieHUus B 2 2 Mertop! xpoMaTorpaduu B 5 A
TI0 BOIIpocam
xpomartorpapun. Kunernueckas Teopus. HACHTH(HUKALNY BEIIECTB. P ’
TECT, pelleHue
VYpasuenue Ban-/leemtepa
3a/1a4, COCTaBJICHHE
rioccapust
5 Teopernyeckne 0CHOBBI XpoMaTorpaguu. 2 2 KonnuectBennslit ananus. M3mepenue 5 Kowucrexr, OIIK-1, [1],
KauecTBeHHBIE XapaKTEPUCTUKH METOAA IUIOIIAAEH M BBICOT ITHKOB. NOATOTOBKA K OIIK-2 [2],
]
XpomaTorpapun MPaKkTHIECKOMY [4-8]
3aHATHIO, IIK-2
cobeceioBaHue
10 BOTIPOCaM
6 TeopeTHueckue 0CHOBBI XpoMaTorpadum. 2 2 MeTo/1p1 BHYTPEHHETO M BHEIITHETO 5 p ’
TECT IICHU
KonngecTBeHHbIE XapaKTEPUCTHKH METOa CTaHAapTOB. MICTOUHNKH OMINOOK, CCT, perieHne
CHUTYallMOHHBIX
xpomarorpadun BOCIIPOU3BOAUMOCTD 3aﬂzqu
(v e
XpoMmarorpapuueckux U3MepeHnit S —
7 I'azoBasi xpomartorpagus. CymHOCTh MeTOJa. 2 2 Xpomarorpaduieckre KOJIOHKH, 4 Komucrekr, OIIK-1, [1],
Amnmaparypa Jyist ra30BOi XpoMaTtorpadum. TE€PMOCTAThl, AETEKTOPHI AJIsl Ta30BOH IIOArOTOBKA K OIIK-2 [2],
XxpoMmartorpaduu. IPaKRTHICCKOMY NK-2 ’ [4-8
8 I'azoBas xpomaTorpadmus. Bapuants! razoBoi 2 2 Knaccudukarus 1eTeKTopoB U UX 4 3alg[m}0’
o cobeceoBaHue
xpomatorpadun: 6apoxpomarorpadusi, Ba)KHEMIINE XapaKTePUCTUKHI A
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nmapodaszHasi, CBepXKpUTHIECKas QIOnIHAS,
rtotHOCTHAs. OCOOEHHOCTH BBO/IA IPOOKI B
ra30BOH XpoMaTorpadum.

(MMHEWHOCTD, YyBCTBUTEIBHOCTD,
OTHOIICHHE CUTHAN/IIIYM, MPEIes
oOHapyXeHHs).

10 BOIIPOCaM,
BBITIOJTHEHHE
Kelc-3agaHus,

9 I'azoBas xpomaTorpadus. 'azo-agcopOunoHHas IIporpaMmmMupOBaHUe TEMIIEPATYPHI. TECT,  pelleHne
1 Ta30-KUIKOCTHAsI XpOMaTOoTrpagus. Metoauka KOJTMYECTBEHHON Ta30BOM CUTYalMOHHBIX
Kanunnsapras razoBas xpoMaTorpagus. xpomarorpadun. Xpomaro-macc- saliad
MuoromepHast razoBast Xxpomarorpadus criektpoMeTpust. OGacTu IPUMEHEHMSL.

10 | KuakocrHas xpomaTorpagus. CynrHocTs AncopOrrioHHas XxpoMaTorpadpus. Koscrexr, OIIK-1, [1],
MeTona. Ammaparypa Juis )KHAKOCTHOH MOArOTOBKA K OIIK-2 [2],
xpomarorpadhuu IIPAKTUYECKOMY ! [3-8]

11 | KuakocrHasi xpomarorpadus. Kinaccudpukarms HopmainbsHo-¢a3oBas KAX Ha 3aHATHIO, NK-2
METO/IOB YKUKOCTHON XpoMaTorpadpuu mo cuinukarene. Mojenu yIAepKUBaHUsS | cobecenoBanue
MEXaHH3MY Pa3/IeleHus: 00paleHHO- i THOBI  B3aUMOAeilcTBUs ~ copbara ¢ O BOIpOCaM,

HOpMaIbHO-(ha30Bast XpoMatorpacus, HOBEPXHOCThIO copOeHTa. Poib  BOJBL KOHTPOJILHBIC
pacrpeaenuTeabHas, aacopOIOHHas, HOHHAs, O6nacTH  NpUMEHEHHS  HOPMATBHO- paboThI,  Tecr,
9KCKJIIO3UOHHAsE Xpomarorpadus. OCHOBHbIE tbazosoit KAX pelleHue 3a1a4
OTJIMYHMS OT ra30BOH XpoMaTtorpaduu.

12 | KuakocrHasi xpomarorpadus. CopOeHTHI a1 MeToia
BricokoaddexTrBHAS KUAKOCTHAS XpoMaTorpadus BBICOK03(p(PEeKTHBHOM KUIKOCTHOU
(B2XKX). O6paiueHo-(ha3oBblii 1 HOPMaIbHO- xpomarorpadun (BIIKX).

(ha30BbIl BApHAHTHI BEICOK03()EeKTHBHOM
KUAKOCTHOH xpoMaTtorpadun (BOXKX).
TpeboBanust, IpebIBIsIEMbIE K TOJBIKHOMN 1
HETOJIBI)KHOH (pazam

13 KunkocrHas xpomaTorpadgusi. YyBCTBUTEJILHOCTD U CEIEKTUBHOCTh KoHcnexr, OIIK-1, [1],
BricokosddekTrBHAs KUAKOCTHAS XpoMaTorpadust nerextopoB BOXX. Ipsimoe u Henpsmoe TIOJIrOTOBKA K OIK-2 [21,
(BDXKX). Armnaparypa ajist MeTo1a JETEKTUPOBAHUE. NPaKTHIECKOMY ’ [3-8

i %1 3aHATHIO MK-2
BBICOKOD()(hEeKTHBHOM KUIAKOCTHOI XpoMaTorpaduu ’
(BOXX) u ee OCHOBHBIE OTIIMYHS OT anmapaTypbl cobecentoranye
IUTSE Ta30BO# XpoMarorpaduu: HaCOChI, yCTPOiCTBa 110 BOLIpoca,
JUIsl QUIBTPALINN U JIeTa3aliy, HHKEKTOPHI. KOHTPOJIBHRIC
JleTeKTophl B METO/Ia BBICOKO3()(heKTHBHON pabotel,  TecT,

o . peleHne  3azad,
XKHUIKOCTHOH Xpomarorpaduun (BOXKX):
< . BBITIOJTHEHHE
CHCKTpO(l)OTOMeTpI/I‘IeCKI/II:I, (iryopecueHTHBIH, 5 Keffc-3anamms
BOJIbTAMIIEPOMETPHUUECKHIH, KOHIyKTOMETPHUYECKHH.
14 | dKuakocrHasi xpomaTorpadus. ['ennb- Omnpenenenne oO1eit coneBoi

(UIbTPALMOHHAS U TeJIb-TIPOHUKAIOIAs
xpomatorpadus. OcHOBBI MeTOI0B. [IoABMKHBIE U
HETIOABIDKHBIE (a3bl, pemaemsle 3a1a4n. Beioop

KOHIICHTPAIIUH, KOHIICHTPUPOBAHME
pUMecei u3 pa3daBICHHBIX PACTBOPOB.
Paznenenue 31eMeHTOB ¢ OIU3KHUMU
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MIOJIBIKHOM (ha3bl M yciioBuH pazzeneHus. [lytu
TIOBBILIEHUSI CEJIEKTUBHOCTH M 3 (EKTUBHOCTH
paszeneHus

XUMHUYECKUMH CBONUCTBAMHU U
AMHWHOKHCJIOT.

15 | Knakocrnasi xpomaTorpadus. Tsépmo- 2 2 Won-napHas xpomarorpadus. CymHOCTb 4
xunkodasznas xpomarorpadpus (TXKX) Obmas MeToaa
XapaKTepUCTHKA METOAA TOHKOCIOMHON
xpomarorpapuu (TCX). OcHoBHBIE
KOJINYECTBEHHBIE METOMBI, UCIIOIb3YEMBIE B METO/IE
TOHKOCJIOHHOM Xpomarorpaduu (Ipsmble,
KOCBEHHBIE METOJIBI).
16 | CBepxkputudeckas guaongHas xpomarorpadus 2 2 OO0nacTy MPUMEHEHHS CBEPXKPUTHUECKOM 5 Koscrexr, OIIK-1, [1],
U 3JIeKTPo(ope3 B COBPEMEHHOM aHaJIM3e. ¢roniHON XpomMaTorpaduu, TIO/IrOTOBKA K OIIK-2 [2],
3HeK’I‘p0(b0pe3a_ NIPaKTUYECKOMY ! [3—8]
3aHATHIO, nK-2
17 Cepxkpurunyeckas Quounanasi xpomarorpadus 2 2 Cpasuenue metonoB BOXXX, razosoii u 5 cobeceztopatue
M 2jekTpodopes B COBPEMEHHOM aHajM3e. CBEPXKPHTHYECKOH (rronaHoi 10 BOTIpOCaM,
KombuHupoBanue xpomarorpaguu ¢ APYrHMH xpomarorpaduu. MeToapl 00paboTKK KOHTPOJILHBIC
(bU3UKO-XMMUUYECKUMU METOJAMHU. aneKTpooperpamMm pabotsl,  Tecr,
pelleHHe  3azad,
BBITTOJTHEHHE
Kelc-3agaHus
Hroro 34 34 76
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6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Crpanuna 12 u3 34

HJ’I?I AOCTHXKCHUSA TINIAHUPYEMBIX PE3YJILTATOB 06y‘leHI/IH B JUCHUIIIIMHC «COBpCMeHHBIe

AKTUBHBIC 1 UHTCPAKTUBHLIC q)OpMBIZ

xpoMmaTorpauueckue METOIbl» HCIONB3YIOTCS Pa3IUYHbIE 00pa30BaTEIbHBIC TEXHOJIOTHU:

Ne Tema

Bun

KoanuectBo

BBenenue.
Ionsrue xpomarorpadun.

3aHATUA
Jlexmus

4acoB

2

AKTHBHBIE
(popmbl

HNHuTepakTus
Hble opMbI

OO011ie TPUHITUITEL
XpoMaTorpaduaeckoro
pasnencrnns. Knaccuduxanms
XpoMarorpauueckux MeTOJI0B

(obmruit 0030p).
BBenenne.
OCHOBHBIE

Jlekmus-
BH3YaJIN3aIUs
(BUIEO3AIHCH,
KAHOQHITBEM)

Xpomarorpaguyeckue
napameTpsl. XapaKkTepHCTHKa
HETIOABM)KHBIX U TTOJBHKHBIX

(a3 B xpomarorpadun.
Knaccudukarus copOeHTOB

Teoperuueckue
npeCcTaBJIeHUS B

Jlexmus

Jlekus-6ecena

xpomarorpadum.
D¢ dhexTuBHOCTH

Teopus TeOpeTHUECKUX
TapesoK.

4 Teoperuueckue

NpeACTaBJEeHHA B

XpoMaTorpahuuecKoil CHCTEMBI.

Jlexums

BOIIPOCOB

MopaenupoBanue
KJIaCTEepOB U OJI0Ka
POOIEMHBIX

xpomartorpadum.
Kunernueckas Teopus.
YpasHenue Ban-/leemrepa
TeopeTnueckne 0CHOBbI
xpomartorpadum.

Jlexumsa

Jlexknus-
BU3yaU3aIHsI
(BumeO3aIuchs,
KHHO(DHUITBM)

KauecTBenHnsie
XapaKTEePUCTUKU METOIa
xpomarorpaduu
TeopeTnueckue 0CHOBBI
xpomartorpadum.

Jlexumsa

Jlexmus ¢
pasbopom
KOHKPETHBIX
CUTyaluuin

KonnuecTBeHHbIE

XapaKTepUCTHKH METO/a
xpomarorpaduu

I'azoBasi xpomarorpagus.

Jlexkumsa

Jlexknus-
KOHCYJIbTaIUs

CymurHocTs MeTOa. ATmaparypa
JUTS Ta30BOM XpoMaTorpadum.

I'azoBasi xpomarorpadus.
Bapuanrts! razoBoit

Jlexmusa

MoaenupoBanue

KJIacTEepOB U O0Ka

MIPOOJIEMHBIX
BOIIPOCOB

Jlexknus-
KOHCYJbTAIHsI

xpomarorpaduu:
6apoxpomarorpadus,
napocgaszHas,
CBEepXKpUTHYECKas (IIOUIHAS,
IOTHOCTHAsl. OCOOEHHOCTH

Jlexmus ¢
pasbopom
KOHKPETHBIX
cUTyauuin
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BBOJIa TIPOOBI B Ta30BOM
XpoMmarorpaduu.
9 I'azoBasi xpomarorpadusi. Jlexnus 2
l'azo-amcopOunonHas u ra3o-
JKUJKOCTHasi XpomaTtorpadus.
Kanunnsapras razosas
xpomarorpadus.
MHuoromepHast ra3oBast
Xpomarorpadus
10 KuakocrHast Jleknusa 2
xpomatorpagusi. CymHocTs
Merona. Anmnapatypa ains
JKHUIKOCTHOM Xpomartorpaduu

Jlexus ¢
pasbopom
KOHKPETHBIX
CUTyauuin

MogaenupoBanue

KJIACTEPOB U OJI0Ka

MPOOIEMHBIX
BOIIPOCOB

11 Kugxocrnas Jlexuus 6 Jlexuus-
xpomarorpaq)uﬂ. KOHCYJIbTaIUs
Knaccudukanms meronos
JKUJKOCTHOM Xpomarorpaduu
M0 MEXaHU3MY pa3JIelIeHHsI:
oOpalieHHO- 1 HOpMaJIbHO-
(hazoBas xpomarorpadus,
pacnpenenuTenbHasl,
aJIcOpOIIMOHHAS, HOHHAS,
9KCKIJIIO3UOHHAs
xpomarorpadus. OCHOBHbIE
OTJIMYHSA OT I'a30BOM
XpomaTorpadum.
12 Kuaxocrnas Jlexums 2 Jlexuus-
XxpomaTtorpadus. BU3yaNn3alus
BeicokoaddexrrBHas (BUI€03AITHCH,
XKHUIKOCTHAs XpoMaTorpadus KHHO(UIIBM)
(BOXX). Obpamnieno-(}pa3oBsrii
1 HOpMasbHO-()a30BbIN
BapUaHThl BBICOKOI((EKTUBHON
JKHUJIKOCTHOM Xpomarorpaduu
(BOXKX).
TpeboBanus, NpeabABIIEMbIE K
MOJBHYKHOM U HETIOABMKHON
¢dazam
13 KuakocrHasi xpomaTtorpagus. Jlexnus 2
BricokoadexrrBHas
JKUJKOCTHAS XpoMaTorpadust
(BOXX). Anmaparypa s
MeToza BEICOK0I(h(heKTUBHOU
KUJKOCTHOM Xpomarorpadun
(BDXX) u ee OCHOBHBIEC OTJIHYUS
OT anmnaparypsl I Ta30BOM
xpomaTorpaduu: HacoCHI,
yCTpOWCTBA AJIsl QUIIBTPALMU U
Jiera3alum, HHXEKTOPbI.
JerexTopsl B MeTO1A
BBICOK03 () (heKTHBHON
JKUJKOCTHOH Xpomarorpadun
(BOXKX):
CHEKTPO(POTOMETPUIECKHH,
(iryopeceHTHBIH,
BOJIbTaMIIEPOMETPUYECKHH,
KOHJYKTOMETPHYECKHUH.

MopenupoBanue
KJIAaCTEpPOB U
Oiroka
MPOOIEMHBIX
BOIIPOCOB

14 KuakocrHasa Jlexums 2

Jlexus-

13
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xpomarorpagus. I'eyb-
(unbTpaMOHHAS U TeJb-
MPOHUKAOLIAs XpoMarorpagus.
OcHoBBI MeTOI0B. [TonBHAKHEBIE
Y HETIO/IBOKHBIE (Dasbl,
pemaemsle 3amaun. Beroop
TTOIBIKHOM (ha3bl U YCIOBHUI
pasnenenus. [TyTi noBBIIEHHS
CENIEKTUBHOCTH H
3((eKTUBHOCTH pa3/IeieHus

BU3yan3alys
(Bumeo3anuce,
KUHO(DHIIBM)

15

KuakocrHas
xpomarorpagus. TBépno-
xuaxopazHas xpomarorpadus
(TKX) Obmias xapakTeprCTHKa
METO0/1a TOHKOCJIOMHOM
xpomatorpapun (TCX).
OCHOBHBIE KOJIMYECTBEHHBIC
METO/IBI, HCTIOJIb3yEMBIC B
METOE TOHKOCIONHON
xpomarorpaduu (psMeie,
KOCBEHHBIE METO/IBI).

Jlexmus

MonenupoBaHue
KJIaCTEPOB U
O0Ka
MPOOIEMHBIX
BOIPOCOB

16

CBepxKpuTHYeCKas
¢ronanas xpomarorpadus u
3JjieKTpodope3 B
COBPEMEHHOM aHaJIHn3e

Jlexmus

Jlekmus-
KOHCYJIBTAIUS

17

CBepxKkpuTHYeCKas
¢ronanas xpomarorpadus u
3JiekTpodope3 B
COBpPEMEHHOM aHaJIM3e.
Komb6uHupoBaHue
XpoMatorpaduu ¢ JpyruMu
(U3UKO-XMMUYECKUMHU
METOJIaMH.

Jlexmus

Jlekmus-
BH3YaIIA3aIUs
(BUICO3AITHCE,

KHHO(QHITBM)

18

Beenenue.

[TonsiTue xpomatorpadun.
OO011He TPUHITUIIBI
XpoMaTtorpadu4eckoro
pasnenenus. Knaccuduxanns
XpoMaTorpaMuecKuX METOJI0B
(o0Omuii 0030p).

IIpakTrueckoe

Pabora B ManbIx
rpymmax

19

BBenenue.
OcHoBHbIE
XpoMaTtorpagpuuecKue
napaMeTpsl. XapaKTepHCTHKA
HETIO/IBVKHBIX M MOBHKHBIX
¢a3 B xpomarorpadpuu.
Knaccudukarus copoeHTOB

[IpakTuueckoe

PaGoTa B MaJIbIX
rpymmnax

20

TeopeTrnueckue
NnpeacTaBJeHus B
xpomarorpadguu.

OddexTuBHOCTD

XpoMaTorpauuecKoii CHCTEMBI.
Teopust TeopeTU4eCcKUX
TapelIoK.

IIpakTrueckoe

Komnrerorepnast

CUMYJIAINA

21

Teoperuueckue
MpeacTaBJIeHus B
xpomaTtorpaguu.

ITpakTnueckoe

Mo3roBoii Typm

14
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Kunernueckas Teopusi.
YpaBuenue Ban-/leemtepa

22

TeopeTnyeckue 0CHOBBI
xpomarorpaduu.
KauecTtBenunsie
XapaKTepUCTHKU METOAa
xpomarorpaduu

[IpakTrueckoe

MopenupoBanue
KJIACTEPOB U
O70Ka
MPOOJIEMHBIX
BOIIPOCOB

23

TeopeTnueckune 0CHOBBI
xpomartorpadum.
KonnuectBeHHbIE

XapaKTEePUCTUKU METO/A

xpomarorpaduu

IIpakTuueckoe

JlemoBas
yaebHas urpa

24

I'azoBasi xpomarorpadgus.
CymHOCTh METO1a.
ArnmapaTtypa 11 ra30BoH
xpomarorpadu.

IIpakTuueckoe

MonenupoBaHue
KJIaCTEPOB U
0J10Ka
MPOOIEMHBIX
BOTIPOCOB

25

I'azoBasi xpomarorpadusi.
BapuanTsl razoBoit
xpomarorpaduu:
6apoxpomarorpadmus,
napoga3zHas,
CBEPXKpHUTHYECKas (ITFOMHAS,
IoTHOCTHAsI. OCOOCHHOCTH
BBOJIa TIPOOBI B Ta30BOM
xpomarorpadu.

[IpakTrueckoe

MopenupoBanue
KJIaCTEpOB H
6s10Kxa
TPOOIEMHBIX
BOIIPOCOB

26

I'azoBasi xpomarorpadusi.
I"a30-ancopOLMOHHAs 1 ra30-
JKUJKOCTHasi Xpomartorpadusi.

Kanmmispras razoBast
xpomarorpadus.
MHoromepHas razoBast
xpomarorpadus

[IpakTrueckoe

MopenupoBanue
KJIaCTEpOB H
Oiroxa
TPOOIEMHBIX
BOIPOCOB

KommnbrotepHas
CUMYJIALINS

27

KuakocrHas
xpomatorpadus. CyiHocTh
MeTona. Anmaparypa Jis
JKHUJIKOCTHOM Xpomarorpaduu

IIpakTrueckoe

Kpyrnsrii cton

28

KuaxocrHas
xpomartorpadusi.
Kraccudukanms meronoB
JKHUJIKOCTHOM Xpomarorpadun
110 MEXaHU3MY pa3/IelICHHS:
00paleHHO- 1 HOPMaJILHO-
(hazoBas xpomarorpadus,
pacrpenenuTensHas,
azcopOLMOHHAsI, NOHHAS,
9KCKJIIO3NOHHAS
xpomarorpagust. OcHOBHbIE
OTJINYMSL OT Ta30BOM
xpomatorpadun.

[IpakTuueckoe

MonenupoBaHue
KIJIaCTEPOB U
0J10Ka
MIPOOIEMHBIX
BOIIPOCOB

Case-study

29

KuakocrHas
xpomarorpadus.
BricokoaddexruBHas
KHUJKOCTHAs! XpoMaTorpadus
(BDXKX). Obparmieno-da3oBslii
1 HOpMaJbHO-()a30BBIN
BapUaHThl BBICOKO3((EKTHBHON
JKUJKOCTHOH Xpomarorpapun
(BOXKX).

IIpakTrueckoe

Mo3sroBoi wrypm

15
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TpeboBanus, IPEABSBISICMBIC K
MOJABMKHOM 1 HEMOABYKHOM

¢dazam
30 KuaxocrHas xpomatorpagus.| Ipakruueckoe 2 MonenupoBaHue Case-study
BricokoaddexrrBHas KJIaCTEPOB 1
JKUIKOCTHAsI XpoMaTorpagust Oroxa
(BOXX). Anmaparypa s TIPOOIEMHBIX
MeToza BEICOK03(h(heKTHBHOU BOIIPOCOB

JKUJKOCTHOM Xpomarorpapuu
(BOXX) u ee OCHOBHBIC OTIIHYHS]
OT anmaparypsl JUisi Ta30BOH
XpoMmarorpaguu: HacocChl,
YCTpOWCTBA AJIsl QUIIBTPALIU U
JieTa3anuy, HHKEKTOPHI.
JletexTopsl B MeTOAA
BBICOKO3 (D (heKTHBHOI
KHUJIKOCTHOM Xpomarorpadun
(BOXKX):
CHEKTPO(POTOMETPUIECKHH,
(b1yopecueHTHBIH,
BOJIbTAMIIEPOMETPUYECKHUI,
KOHAYKTOMETPUYECKHU.

31 Kuakocraas IpakTryeckoe 2
xpomarorpagus. I'enb-
(UIBTPAIMOHHAS U TeJIb-
MPOHHKAOMIAs XpoMaTorpadus.
OcHoBBI MeTO10B. IToaBMIKHEIE
W HETIOIBIKHEIE (Da3bl,
pemaemsle 3axaun. Beioop
TTOIBMKHOM (ha3bl U YCIOBUI
pasgencHus. [yt NOBEIIICHAS
CEJICKTUBHOCTH U
3G GEKTUBHOCTH Pa3IeICHHSI

Pabora B ManbIx
rpymnmax

32 Kuaxocruas IIpakTrueckoe 2
xpomarorpagus. Teépno-
xuaxopazHas xpomarorpadus
(T2KX) Obmas xapakTepHUCTHKa
METO/1a TOHKOCJIOMHOM
xpomarorpaduu (TCX).
OCHOBHBIE KOIMYECTBEHHBIC
METO/IbI, HCTIOJIb3yEMBIC B
METO€ TOHKOCIONHON
xpomarorpaduu (psMeie,
KOCBEHHBIE METO/IBI).

IIpoexTHas
paspaboTka

33 CBepXKpHTHYECKAS IIpakruyeckoe 2 Jenosast

doaronanas xpomarorpadus u yaebHas urpa
3JieKkTpodope3 B

COBPEeMEHHOM aHAJIHM3e

34 CaepxkpuTHYECKas IIpakTHyeckoe 2

¢ronanast xpomarorpadus u KJIACTEPOB U
3JieKkTpodope3 B 0J0Ka

COBpeMEHHOM aHaJIu3e. TIPOGIEMHBIX
KombuHnpoBanue BOIPOCOB

xpomarorpaduu ¢ JpyrumMu

(U3NKO-XUMUIECKHUMHU
METOIAMH.

MonenupoBaHue

16
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7. Y4eOHO-MeToAnYecKoe o0ecnevyeHue caMoCTOATEIbHOI padoThl

Neni/m Haumenoanue Buga CPC Ob6wveMm B AY
1 Pabora c turepaTypHbIMU M UHBIMU UCTOYHUKaMHU 9
uH(pOPMAIIUHU TI0 U3Y9aeMOMY pa3fielly (COCTaBICHHUE OTIOPHOTO
KOHCIICKTa)
2 [ToaroroBka K nMpakTUYeCKUM padoTam 10
3 W3yueHnue maTepuaia, BHIHECEHHOTO HAa CAMOCTOSTEIbHYIO 9
paboTy (KOHCIIEKT-CXeMa)
4 [loaroroBka Kk KOHTPOJIBHBIM pabOTaM, TECTaM, KOJUIOKBUYMY 9
5 Hanucanue pedepara (3cce, 10KIaaa, HAyYHOU CTAThH) 110 9

3aJIaHHOM TTpo0JIeMe

6 BrimonHenune nomManHux 3a1anuil (pereHue CuTyalnoHHbIX 10
3a/1a4, IPOBEJICHNUE TUIIOBBIX PACUETOB, BHIITOJIHEHUE KEHC-
3a/IaHui ), TPEAYCMOTPEHHBIX TPOrPAMMON TUCIUTLITUHBI

7 CocraBieHue rioccapust 10
8 Pa3zpaboTka MyIbTHMETUHHOW MTPE3CHTAINH 10
9 Hroro 76

8. OneHoYHbIE CPeCTBA I TEKYLIEero KOHTPOJISl yCIIeBAeMOCTH, Py0esKHO aTTeCTAlNU U
NMPOMEKYTOYHOM ATTECTAIMH MO UTOraM OCBOEHUS JUCIIUNJIMHBI

8.1. OueHoyHble cpeacTBa AJIs IPOBEICHUS TEKYLIEro KOHTPOJIsl yCIeBAEMOCTH

HasnaueHune OIEHOYHBIX CPEJICTB TEKYIIErO KOHTPOJS - BBISBUTH COPMHUPOBAHHOCTH
komnerennui OIIK-1, 2, ITK-2.

O0pa3subl OmJieTa KOHTPOJIA MaTepHaJia K KOHTPOJIbHOM padore
no teme " Beenenue. [Tonstue xpomatorpaduu. O6ume NpruHIUIBI XpOMaTOrpadhuuecKoro
paznenenus. Kinaccudukanus xpomarorpapudeckux MeTon0B (00muit 0630p). OCHOBHBIE
XpomaTtorpaduueckue napaMmeTpbl. XapakTepUCTUKa HETIOABUKHBIX U MOJIBUKHBIX (a3 B
xpomarorpaduu. Knaccudukamus copobenTon "

Bapuanm 1

1. Yro sBhsieTcs XapaKTepHOW OCOOEHHOCTHIO XpoMaTorpaduueckoro mporecca u
oOycnaBnuBaeT 3P PEeKTUBHOCTh XPOMATOTpaPUUECKOro pa3aeaecHus?
2. B uewm 3akirrouaeTcs OOIIMIA TPUHIIMIT BCEX BUIOB XpomaTorpadum?

w

HazoBuTe 0CHOBHBIE COPOIIMOHHBIE TPOLIECCHI.

4. B 4eM COCTOUT MPOSIBUTENIbHBIN (2IIOCHTHBIN) aHaIu3?

17
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5. Kakx xnaccudummpyror MeToasl Xpomarorpaduu TO TEXHUKE IMPOBEIACHUS
9KCIIEPUMEHTA U 1esn?

6. Haiigute nuny Xxpomartorpaduueckoit komonku, eciau H = 0,2 mm, a N = 10000.
Kak Bmuser ckopocth moToka Ha 3¢G(GEKTUBHOCTh XpoMaTorpaduueckoit
KOJIOHKH?

Bapuanm 2

B uem cymHOCTh XpoMarorpaduaeckoro nporecca?
KakoBo HazHaueHWe MOABMKHON U HETIOABMKHOM (az?
Kaxkue nporecchbl MpoUCXOasIT B KOJIOHKE?

R A

B dyem mnpeumymiecTBo 3IHOEHTHOH Xpomarorpaduu mnepen (GpoHTabHOW U
BBITECHUTEIILHOM?

o

Kak Bnusier Temneparypa Ha XpoMmarorpadudeckuii mporecc?

o

Haiinure nnuny xpomarorpaduueckoi koinoHku, ecan H = 0,1 mm, a N = 10000.
Kak Bimser ckopocTh MOTOKa Ha JPPEKTHBHOCTH XpOMaTOrpaduuecKoi
KOJIOHKH?

Bomnpocs! i1 cCaMOKOHTPOJIsA
o Teme " Beenenue. [lonsatue xpomarorpaduu. OO1me mpUHITUIB XPOMATOTPaPUIECKOTO
paznenenus. Kinaccudukanus xpomarorpapudeckux MeTo10B (00muit 0630p). OCHOBHBIE
Xxpomarorpaduyeckre napaMmeTpsl. XapakTepUCTHKa HEMOBI)KHBIX M MOJIBUXKHBIX (a3 B
xpomarorpaduu. Knaccuduxanus copdeHTo"

. B uem cymHocTs MeTo10B XpoMaTorpapuu?
. KTo n300pen meron xpomatorpapuu?
. MOXHO M cAenath BBIBOJ O TPHPOJE BEIIECTBA HA OCHOBAaHWUHM XpoMaTopaduyecKumx

IaHHBIX?
B uem npeumyiecTBa 3710€HTHOM XxpoMaTorpaduu nepen (GpoHTaIbHON U BBITECHUTEIBHON ?
Jlatb onpeneneHne CIeayOMMNX TOHITHI:

a) BBICOTa XpOMaTorpa(gpuueckoro mukKa;
0) muprHa XpoMaTorpahuuecKoro Muka;
B) 00LIMi1 yep>KuBaeMbIil 00beM.

6.
7.
8.

Yo Takoe OTHOCUTEIBHBIN y/IepKUBAaeMbIil 00bEM U OTHOCUTEIBHOE BpeMs yIepKUBAHHS?
Yro Takoe MepTBBIi 00BeM KoJOHKK? Kakue 00beMbl OH B ce0s BKIIIOYaeT?

[Touemy B Xxpomarorpauyeckyro KOJOHKY BBOJSAT OOBIYHO Majble KOJMYeCTBa
ONpeIENIsIEMbIX COCJUHEHNN?

Kak usmeputs Rf? B kakoM nHTepBasne 3Ha4eHU MOKET U3MEHAThCS BeanunHa Rf?

18
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10. B uem mpeumyImiecTBa U HEAOCTATKU BOCXOMSINEH W HUCXOMAsIIEH Xxpomarorpaduun? 43.
B ueM 0COOCHHOCTH M TPEHMYIIECTBA TOHKOCIOWHOW Xpomarorpadud B CpPaBHCHUU C
OymarkHON?

11.  Kak BBHINOJHSIOT KOJWYECTBEHHBIN aHAIU3 METOJIOM PaCHpEeIUTEIbHON KUAKOCTHOM
xpomarorpaduu Ha Oymare?

12. Kakue mnapamerpbl Xpomarorpauyeckoro MuKa HCIONb3YIOT A KOJIHMYECTBEHHOTO
aHasnza?

13.  Uro sBasercst HanboJee BAXKHON MPUINHON Pa3MBIBAHUS XpoMaTOrpapuuecKkoro muka?

14, Kakas w3 Teopuit  xpoMarorpaguu  JAaeT  OCHOBY I  ONTHUMHU3AIHH
xpomarorpaduueckoro npouecca?

15.  Kaxkue BenuuuHbI XapakTepusyroT 3pPeKkTuBHOCTh XpomaTorpaduyeckoit koaonku? Kak
€€ TIOBBICUTH?

16.  Kak onieHUTH 3 (HEeKTUBHOCTH pa3jeiieHus B XpomaTorpahun?

17.  Kakywo uHbOpMalMI0O MOXHO MOJYYUTh U3 XPOMATOTPaMM IMPU HCIIOJIB30BAHUU JIBYX

HI0CJIEI0BATEIBHO COEIMHEHHBIX J1€TEKTOPOB?

18.  Kakoif merexktop Bbl Obl BHIOpajdM NIpU aHaNIKW3€e OOBEKTOB OKpPYKAIOUIEH Cpeapl Ha
CoJIepKaHue TIECTUIIUIOB?

19. B 4eM CymIHOCTh METOJIOB KOJIMYECTBEHHOTO aHAIIM3a: a) aOCOIIOTHON KanrmOpoBKH; 0)
BHYTpPEHHE!N HOpMalln3aluy (HOPMUPOBKH); B) BHYTPEHHETO cTaHaapra’?

20. B xakux ciyyasix B KOJMYECTBEHHOM XpOMAaTOrpa)uyeckoM aHaJIN3e U3MEPSIOT BBICOTY
nuKa? Iiomans nuKa?

JleMOHCTPAIMOHHBII BAPHAHT TECTAa /JIsl BXOJHOI0 KOHTPOJIsA
o Teme " Beenenue. [lonsarue xpomarorpaduu. OO1ue TpUHITUIB XPOMATOTPaPUIECKOTO
paznenenus. Kiaccudukanus xpomarorpapudeckux Meto10B (00muit 0630p). OCHOBHBIE
xpoMarorpaduueckue mapameTpbl. XapakTepUCTHUKA HETIOABMKHBIX U TTOJABMKHBIX (a3 B
xpomarorpaduu. Knaccudukarms copoeHToB"

1. Memoo pazoenenus monexkyn, 0OCHO8AHHbIU HA MHO2OKPAMHOM NOGMOPEHUU AKIMOE8 COpOYUU U
decopbyuu gewecmea npu nepemeujeHul e2o 8 NomoKe NOOBUNCHOU haszvl 800Ib HENOOBUNICHO2O
copbenma, Ha3vl8aemcs:

a) anexTpodopes

0) xpomartorpadus

B) abcopOIust

T) yIbTpaduibTpanus

2. Cpeou nepeyucneHuvix 6u008 Xxpomamozpaguu evlbepu me, Kiaccupukayus KOMOpvIX
OCHOBAHA HA MEXAHU3MAX PA30eNeHUs 6eUjeCmE.
a) )KUJKOCTHAs
0) KOJIOHOYHAS
B) OymaxHast
r) ahunnas
19
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ﬂEMOHCTpaHHOHHBIﬁ BAPUAHT CUTYAallMOHHBIX 3aJ1a4

J71s1 KOJIM4eCTBEHHOTO ONPEIeICHHSI MEHTOJIa B JIGKAPCTBEHHOM Mpenapare:

AHecTte3nHa

Hosokamna o 0,5 r

Menrtona 1,25

Cnupra stunosoro 70 % — 50 mu
CTYJIEHTBl TMPEJIOKUIU HECKOJIBKO METOJOB: TUTPUMETPUUECKUI METOJ aleTUIMPOBAHMS,
CHEKTPO(OTOMETPUYECKHIA METOJT B BHAMMOM OOJAaCTH Ha OCHOBE IIBETHOW pEaKIUu C n-
mumeTmiaMuaooen3anpaerugoM U meron [OKX. IlpermomaBarens OTMETHII, YTO MPaBUIHHBIM
apisiercst meroa KX, [Touemy HenpuemiieMbl Jpyrue METobl, a MOAXOIAIINM SIBIISETCS METO
IKX?

JleMOHCTPAUMOHHBIA BAPUAHT Keilc-3a1aHusA

B ocHoBe KOHLENUMHM MeTOJa KOHKPETHBIX CUTyalMid (Kelic-MeTona) sBIseTCs
NPaKTUYECKOe 3aHsATHE, HaleJIeHHOEe Ha (HOPMHUPOBAHHME Y CTYACHTOB NPO(ECCHOHATBHBIX
KayeCTB PYKOBOJAMTENS aHAJTUTUUECKOH J1a0paTOpUy, HaBBIKOB U YMEHHI yepe3 MOJEIMPOBAHNE
NPaKTUYECKHUX JICHCTBHUI B YCIOBUSIX y4eOHOTO 3aHATHSI.

[IpousBoacTBeHHass cutyanus (Keic)—-3To 3((GEeKTUBHBI CIOCOO MOACTMPOBAHUS
IIPOrHO3UPYEMBIX ITPOU3BOJCTBEHHBIX cuTyauuil. [IpobiemaTuka kelicoB 0nu3ka K mpobdiiemam,
C KOTOPBIMHU OyIyIIUM XUMHUKaM-aHAIUTUKAM MPUAETCS CTOJKHYTbCS B PEAbHOM KU3HHU.

Ilpumep  revic-3a0anusa. XUMHUK-aHAIUTUK JJIS  ONpPEAETCHUS COAEpKAHMUS -
Toko(epunanerata B  aHAIM3UPYEMOM  pPAcTBOpPE  METOJOM  KalWUIAPHOM  ra3oBoif
Xpomarorpaduu ¢ MCIoJb30BaHUEM BHYTPEHHETO CTaHAAapTa — CKBaJaHa CHaydaia MPUTOTOBUIH
5 MOJIeNbHBIX CMecel — PaCTBOPOB C Pa3HbIM 33JJaHHBIM OTHOLIEHHEM Mcr/M MAcC CKBAlaHa Mer
U o-TOKO(epmianerara m, IpoBeJId XpoMarorpagupoBaHue mpod 3TUX PacTBOPOB, U3MEPHIIN
OTHOLIEHHE Sci/S IUIONIaJ el NMUKOB CKBajlaHAa Scr U o-TOoKodepumianerata S M MOIYYHIN
CJIEAYIOIINE PE3YNIbTaThI:

Me/M 0,172 0,232 0,262 0,301 0,326
Ser/S 0,224 0,300 0,342 0,388 0,419

[Torom B Tex e YCIOBHUSX NPOBEIH XpoMaTorpapupoBaHHE MPOOBI aHATU3UPYEMOTO
pacTBOpa, KOTOPBI COAEPIKUT HEU3BECTHYIO Maccy My O-TOKOQepHiIamerara U H3BECTHYIO
Maccy me; CKBaJIaHA, M3MEPHIIM OTHOIICHHE IUIOMIAJeH MAKOB BHYTPEHHETO CTaHIAapTa W O-
Tokodpepunanerara Sc/S = 0.285. OneHuTe NpPaBUIBHOCTH BHIOOpPa XHMHKOM-aHAIUTHKOM
MeToJa JUId OIpeNeNieHns o-TOoKodepmianerara B pacTBope. Paccumraiite 3a JaHHBIMH,
NPUBEJCHHBIMU B Ta0JIMIlEe, Cpe/lHee 3HAYSHHUE TIONIPABOYHOr0 Koddduirenta k B ypaBHEHUH:

Ser _j Mer

S m
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U Maccy myx o - ToKodepuiamerara B aHAIM3HPYEMOM pacTBOpE, €CIM Macca CKBaJlaHa B
aHAJIM3UPYEMOM PacTBOPE, U3 KOTOPOro oTOMpaiack mpoda AJis aHalln3a, COCTaBisuia mer = 10
MTI'.

8.2. OneHO4YHBIE CPeACTBA /IJIsl MPOBeIeHUs PYyOeKHOI aTTecTalMU

IIpumepHbIe TecTOBbIE 32 JaHUSA

Ilo npunyuny e3aumooeticmsus pazoensieMblX KOMHNOHEHMO8 CcMeCU CO CMPYKMYPHbIMU
KOMNOHEHMAMU HENoOBUNCHOU (a3bl 8b10ENAI0M XPOMAMOSPAPUIO:

a) pacupenenuTeIbHyI0

0) TOHKOCTIOWHYIO

B) aJCOPOLIMOHHYIO

I') KOJOHOYHYIO

1) TIpeTapaTHBHYIO

€) 0CaJOuYHYIO

Ilo pacnonosicenuio Heno0sudIcHoU (aszvl 8vlOeNAIOM XpomMamozpaguro.
a) KOJOHOYHYIO
0) OyMaxHYyIO
B) IIpENapaTUBHYIO
I') aHAJIUTUYECKYIO
1) TJIOCKOCTHYIO

Memoo paszoenenus Monexyi1, OCHOBAHHBIN HA MHOLOKPAMHOM NOBMOPEHUU AKMO8 copoyuu u
decopbyuu gewecmea npu nepemeujeHul e2o 8 NomoKe NOOBUNCHOU hazbl 600.1b HENOOBUNCHO2O
copbenma, Ha3b16AE€MCAL:

a) snekTpodope3

0) xpomartorpadus

B) abcopOIus

T) ynbTpaduibTpanus

Cpeou nepeuucnenHvix 6u0o8 xpomamozspaguu evibepu me, Kiaccupukayus KOmopsvix 0CHO8AHA
HA MeXauu3max pazoeieHus 6euecms.

a) )KMJIKOCTHAsI

0) KOJIOHOYHAS

B) OymMakHast

r) ahunnas

Ilo cghepe npumenerus vioenrarom Xpomamozpaguio:
a) 0CaJ0YHYIO
0) nmpenapaTUBHYIO
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B) TOHKOCJIOWHYIO

I') pacnpeienTeNnbHYIO
1) aHATUTHYECKYIO

€) pasleIuTeIbHYIO

Conocmasbme 8u0 xpomamozpaguu u NPUHYUN 83aUMO0eticmeus pazoeiiemblx KOMNOHEHMO8 U
HeNnoo0BUICHOU (hazvl, HA KOMOPOM OH OCHOBAH.

a) ajcopOIroOHHas a) o0pazoBaHNE MAJIOPACTBOPUMBIX COSAMHEHUN C PA3IMYHON CTETICHBIO
pacTBOPUMOCTHU
0) ocagouHas 0) B3anMoO/IeiicTBHE "aHTHT€H-aHTHTEIIO
B) HOHOOOMEHHas B) o0Opa3oBaHHe KOMILJIEKCHBIX COCIUHEHHI C pa3IMYyHOW KOHCTaHTOMN
HECTOUKOCTHU

T') pa3liesieHUe 3a CYET Pa3IMIHOTO 3apsijia Pa3/esIIeMbIX MOJICKYJI
1) copOIus 1 aecopOorus

K nnockocmuoti xpomamoepaghuu ommnocames:
a) TOHKOCJIOWHAsi XpoMaTorpadus
0) Ta30-KUAKOCTHAs Xpomarorpadus
B) CBEPXBBICOKOA(PEKTHBHAS KHUIKOCTHASI XpOMaTOrpadus
I') BBICOKOA(D(PEKTUBHAS )KUIAKOCTHAS XpoMaTorpadus
1) OymaxkHasi xpomarorpadus

K xononounoii xpomamoepaghuu ommnocames:
a) TOHKOCJIOWHas XpomaTorpadus
0) ra3o-XuaAKoCTHas Xpomarorpagus
B) CBEPXBBICOKOI((EKTUBHAS KUIKOCTHAS XpoMaTorpadust
') BBICOKOA((EKTHUBHAS )KUIKOCTHAsI XpoMaTorpadus
1) 6ymakHast XpomaTorpadus

Obo3naubme demanu Ha npueeOEHHOU HUdIce OI0K-cxeme 2a308020 Xpomamozpagha:

o H

, rt MY
3\
N
.

a) UHXKEKTOp

2
=

0) TepmocTat

B) KOJOHKa
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Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa

I) JETEKTOp

1) UHTErpaTop

€) nmpeobpazoBareib CUTHAIOB
) EMKOCTB C Ta30M-HOCUTEIIEM

B ea3zo0601i xpomamoepaghuu npumensaiomesa ciedyoujue munsvi KOJIOHOK:

a) HacaJI04YHbIC

0) NOHOOOMEHHBIE
B) KallWJUIIpHBIE
I') METaJNIn4eCKue

Memoodom 2azo601l xpomamozpaghuu MONCHO pazoeisimy 6eujecmaa.
a) razoo0pasHbIe
0) neryudue
B) BOJHBIC PACTBOPBI
I') TePMOCTAOMIIbHBIC
1) TepMOoaOuIbHbIE

Memoo xpomamoepaguu 6vi1 u3006pemén.
a) M. B. JlomoHOCOBBIM

0) A. U. HecMessHOBBIM

B) M. C. LiBetom

r) A. DHHIITEHHOM

n) A. Maptunom u M. Cuarom

Xpomamozpagpus — smo npoyecc:

a) pa3lleJieHusT CMecel BEeIIeCTB, OCHOBAaHHBIH Ha XHUMHYECKOM

pazzenseMbIX KOMIIOHEHTOB CO BTOPOM KOHTAKTHpYoIIeH (ha3oi.

Crpanuna 23 u3 34

B3aWMOJIEHUCTBUU

6) pa3saCIICHUA cMmeceit BCIICCTB, OCHOBaHHBIN Ha KOJINYECTBEHHBIX pas3iimuuAax B MOBECACHUN

pa3aciiieMbIX KOMIIOHCHTOB IIpU HMX HCEIPEPBIBHOM IMEPCPACHPCACIICHUN MCKAY ABYMA

KOHTaKTUPYHOIIUMU (I)a3aMI/I, OIHa M3 KOTOPbIX HCIIOJABUIKHA, a4 ApYyrad HUMECT IOCTOSIHHOC

HaITpaBJICHUEC IBUKCHU.

B) pa3zesieHus] CMeceil BelecTB, OCHOBAHHBIN Ha HEOOPAaTUMOM CMEILIMBAHUU Pa3AeisieMbIX

KOMITOHEHTOB BO BTOPOM KOHTaKTHpYIoieH (dasze.

Xpomamoepaghuueckuii Memoo aHaiu3a s6iaemcs Memooom
a) KauyeCTBEHHOI'0 aHaJIM3a
0) KOJMYECTBEHHOTO aHaIN3a
B) M Ka4€CTBEHHOI'0, M KOJHUYECTBEHHOIO aHaIn3a

Xpomamoepaguueckuti Memoo ananiu3a A6NAemcs
a) (pusznueckuM METOI0OM aHaAIH3a
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0) GPM3HKO-XMMHYECKHM METOJIOM aHan3a
B) XMMHMUYECKUM METOJIOM aHAIU3a

Kaxkoeo euoa xpomamoepaguu ne cywecmsyem?
a) TOHKOCJIOMHAs
0) noHOOMEeHHas
B) NOTEHLIMOMETpUYECKAs
I') ra30kKUIKOCTHast

B orcuorxocmmoil xpomamozepaghuu pons HenoosudicHou ¢hasvl 00bIUHO ucpaem:
a) TBEPJOE TEJIO
0) ras
B) JKHUIKOCTh
') )KHIKOCTh HAa HOCHTEJIC

Vkaosrcume 6uovl xpomamoepaguu 8 3as8ucumocmu om azpe2amHo2o coCmoanus Qasz:
a) raso - JKUJKOCTHas
0) JKUIKOCTH - )KHJIKOCTHAS
B) Ta3o - TBepaodazHas
T') JKHJIKOCTb - TBepAoda3Has
1) HOHOOOMEHHas

Vkaocume 6uovl xpomamoepaguu 8 3a6UcuUMoOcmu 0m MexXaHu3Ma pazoeeHus.:
a) ra3o - )KUJIKOCTHAsI
0) JKUIKOCTH - )KHJIKOCTHASI
B) raso - TBepJodazHas
) XKUAKOCTb - TBepAo(pa3Has
J1) HOHOOOMEHHas

Ilo xaxomy npusnaxy Oaua Kiaccugukayus Xpomamozpaguyeckux Memooo8 aHAIUu3a:
6yManCHa}l, I’I’lOHKOC]lOlZHaﬂ, KOJIOHOYHAA, Kanu]lﬂ}lpHaﬂ?
OtBeT: o

Vkaosrcume 6uovl xpomamoepaguu 6 3a8ucumocmu om MexaHusma pazoeieHus:
a) ajmcopOIMOHHas
0) pactpenenuTeabHas
B) TUIOCKOCTHAs
I') KOJOHOYHAS
1) dKUAKOCTD - TBepaodazHast

24



CHUCTEMA MEHEJUKMEHTA KAYECTBA
Vrpasnenue J0KyMeHTHPOBaHHOU uHbopMarmei 7.5.3

Kontekct opranusammu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
MunucrepcTBo

HayKH U BbIcuiero oopaszosanus PO

Crpanuna 25 u3 34
OI'BOY BO «COI'Y»

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun nokymenTa: IlonoxeHue 1o AesSTeNbHOCTH

Honoxenue o paspaborke u peanuzarmu OIIOIT COT'Y

Vkaorcume 6uovl xpomamoepaguu 6 3asucumocmu om cnocoda pacnonodxcenuss as:
a) raso - KUJIKOCTHas
0) JKUIKOCTD - )KHJIKOCTHAS
B) raso - TBepjodazHas
') JKHJIKOCTb - TBepAoda3Has

Ykaorcume 6uovi xpomamoepaguu 6 3asucumocmu om cnocoda pacnonodxceHuss as:
a) HOHOOOMEHHas
0) agcopOuMOHHas
B) pacmpenenuTeabHas
I') TUIOCKOCTHAs
J1) KOJIOHOYHAs

Kaxue napamempui mosicno onpedenrums no xpomamozpamme:
a) uucio teopernueckux tapenok (UTT)
0) BbICOTa, SKBUBaJIEHTHas TeopeTrueckoi Tapenke (BOTT)
B) BbicoTa nuka (H)
r) IIomaab nuka (S)

Kaxkue napamempuwi modicno onpedenums no xpomamozpamme:
a) BeicoTa nuka (H)
0) riomanp nuka (S)
B) Bpems yuepkuBanus (tr)
r) ¢akrop pasperrerus (Rs)

Ilo kakomy npusHaxy 0ana Kiaccu@urayus Xxpomamozpaguieckux memooos aHaiu3a: 2a308as,
2a30-AHCUOKOCMHAA, HCUOKOCMHAA?
OtBeT: o

8.3. OueHouyHble cpeacTBA IJIsl MPOBeeHHs MPOMEKYTOUHOH aTTeCcTaAlUN
Bonpocsl k 3k3ameny

e XpomaTorpapuueckue MeTo sl aHanu3a. Mcropusi BOSHUKHOBEHHS METO/1a. DKCIIEPHUMEHT
M. IIBeta. CoBpeMeHHOE COCTOSIHME METO0JIa U 00JIaCTH MPUMEHEHHsI, 3HAUeHNUE U MECTO CPEeIH
JPYTUX aHATUTHYECKUX METOOB.

e Kiaccudukamms xpomarorpadguueckiux METOIOB 10 arperaTHOMY COCTOSTHUIO TTOJIBHXKHOM
(Ga3pl ¥ HENOABMKHOW (a3bl, MO NPUPOAE MPOLECCOB, OOYCIOBIMBAIOUINX paclpeseleHne
copbaToB MEXJy TMOABIKHOM (a3oil M HemoABMKHOW (a3oi, Mo crnocoly MoSydyeHus
XpomaTorpaMm (croco0y nepemerieHus copoaTa BA0Jb 0 COPOEHTA).

e XpomaTorpapuueckuii CUTHaJI M €ro mapaMeTphl.
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e OcHoBHBIE XpomaTorpa@UUecKux MNapaMeTpbl. XapaKTEpUCTUKAa HEMOJIBUKHBIX H
MOJBMXHBIX (ha3 B XpoMaTorpagum.

e OcHoBHBIE Xpomarorpaduyeckre mapameTpsl: BpeMsi 1 00beM yAepKUBaHHA, 00beMHas
CKOPOCTb IIOTOKA, HCIPABIEHHOE BpEeMs YIEpKUBaHUS, IIMpUHA IIMKa Y OCHOBAHUA,
MOJyIIUPHHA MTUKA. DPPEKTUBHOCTH U CEICKTHBHOCTb.

e KayecTBeHHbIN aHanu3 B Xpomarorpaduu. KoppensiuoHHble 3aBUCMMOCTH MapaMeTpoOB
ynepxxuBanus. Unnekc ynepxxkuanust Kopaua.

e KounnuecTBeHHBI aHaJdW3 IO BHICOTE U IUIOMAAM MUKAa. MeToabl KOJIMYECTBEHHOTO
aHaJIM3a: METO HOPMHUPOBKH, a0COJIFOTHON KaTMOPOBKU M BHYTPEHHETO CTaHAapTa.

e Teoperuueckue MIpeICTaBICHUS B xpomatorpaduu. D¢ddexTuBHOCTD
xpomarorpaduyeckoir cuctembl. [IoHATHE BBICOTHI, SKBHBAJCHTHOW TEOPETUYECKOHN Tapelke.
OcHOBHbBIE MOJOXKEHUSI TEOPUU TEOPETHUECKUX TapesioK. KuHeTnueckas Teopus. YpaBHEHUE
Ban-Jleemtepa. BuxpeBas u MosekynspHas audQy3us, OTKIOHEHHE OT COPOIMOHHOTO
paBHOBecHsl. BpiOop onTrManbHONW CKOPOCTH MOTOKA.

e ['a3oBas xpomatorpadus. OCHOBHBIE XapaKTEPUCTHKU anmnapaTypsl. JlOCTOMHCTBA ra30Boi
xpomatorpaduu. TpeGoBaHusl, MPEABABIIEMbIE K Ta3y-HOCUTEIIO.

e BapuaHTbl ra3oBoi xpomatorpaduu: O6apoxpomarorpadus, napodasnas,
cBepxkputudeckas QmiounnHas, 1miIoTHOCTHas. (OcoOeHHOCTH BBOAA TMpPOOBI B  Ta30BOM
xpoMaTorpadum.

e Ta3o0-ajcopOIMOHHAsT W Ta30-KUAKOCTHAas Xpomartorpadus. YCTpOHCTBO Ta30BOTO
xpomatorpada.

e KanumispHas razoBas xpomarorpagus. MHoromepHas razopas xpomaTtorpadus.

e Jlerektopsl B  Tra3oBo  XpomaTtorpaguu:  3JIEKTPOHHO-3aXBATHBIA,  IMJIAMEHHO-
VMOHM3AIMOHHBIH, KaTapoMeTp, TEPMOUOHHBIH, (OTOMOHU3AIIMOHHBIH, IJIAMEHHO-
doromeTpuuecKkmii, Macc-cieKTpoMeTp. JlecTpyKTUBHBIE U HEAECTPYKTUBHBIE JETEKTOPHI.

o [JlomBwxkHast M HenmoJABWXKHas ((a3pl B Ta3oBoi xpomarorpaduu. TpeGoBanus k
HenoABMXKHOW ¢aze. Hocurenn HenmonBmkHOU *)uakod ¢das3el. Hemonsuwknas (aza B razoBou
xpomarorpadguu. XapaKTEpUCTHKHA HEMOABWKHBIX (a3 s Ta30BOM xpomartorpaduu 1o
Popunaiinepy.

e [azoBas xpomarorpadus. BnusiHue pasmepa copOeHTa, JaBICHHE U JUIMHBI KOJOHOK
Ha Ipoliecc XxpoMarorpadupoBaHus. TpedoBaHuUs, PEIbABISIEMbIE K I'a3y-HOCUTEIIIO.

e Ta3oBasg xpomatorpadus. TpeOboBaHus K COpOEHTAM U HOCUTEINISIM HEMOJBM)KHBIX KHUIKHX
¢a3. XapaKTepuCTUKU OCHOBHBIX HEMOABIKHBIX KHUJIKHUX (a3.

e CopOenTtsl B xpomarorpaduu. Kinaccudukarus copdentoB. immobumzaius copOeHTOB.

e Ilporueccsl, npoTeKaroe B KOJOHKE IIPH MPOXOKICHUN MOJIBIXKHOM (ha3bl; BUXpeBast
nudodysus, monexkysipHas Auddy3us, Macconepeadya U KWHETHKa COpOIUH - 1eCOpOLIHH.

e OnTuMH3anUsg XpoMaTorpauueckoro mpoiiecca.

e BrusiHue BHEKOJOHOUYHBIX BKJIAJIOB Ha pa3MbIBAaHUE XpOMaTOrpaUueCKuX MUKOB.

e ['pagueHTHOE AIIOMPOBAHUE U €70 MECTO B XpoMaTorpapuu.

e (CrocoObl 3aII0JIHEHUST KOJIOHOK.
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e KuaxoctHas xpomarorpadus. Knaccudukanus MeTo10B KUAKOCTHON XpomaTorpaduu mo
MEXaHU3My  pa3JielieHus:  OoOpamieHHO- M HopMalibHO-(hazoBas  xpomarorpadus,
pacripenenuTeNbHas, aJcopOLMOHHAs, MOHHAs, SKCKIIO3MOHHAas Xxpomarorpadus.. OCHOBHbIE
OTJIIMYUS OT Ta30BOU XpoMaTorpagpum.

e BricokoaddekruBHas xuakoctHas xpomatorpadus (BOXKX). OoOpameno-ha3oBbiii u
HOPMaJIbHO-()a30BBIi BapUaHTHI BEICOKO3(PGEKTUBHOM XHAKOCTHON XpoMaTtorpaduu (BOXKX).

. CopOeHTHI [T METOa BEICOK0((DEKTUBHOM KHIKOCTHOM xpomarorpaduu (BDXKX).

. BricokoaddextuBHas  kunkoctHas — xpomarorpadus  (BOXKX).  TpebGomanwus,
MpeIbABIsIEMbIC K MOJIBUKHONU U HEMOABMXXHOM (hazam.

. BricokoaddextuBHas xxuakoctHas xpomatorpadus (BOXKX). OcHoBHBIE TpeOOBaHUS
K pacTBOpUTEISIM. ONIOMPYIOMIAsi CHJIA PACTBOPUTENS W AIIOOTPOIHBIC  PSJIBL.
OmootponHbii psia CHaitnepa. Cuia pacTBOPUTENS U €r0 TTOJISPHOCTD.

. BricokoaddextuBHas kunkoctHas — xpomartorpadus  (BOXKX). Ilomsipable w
HEToJIsIpHBIE cOpOeHTHI. Moaudukanus copOeHTOB. AKTHBHOCTh copOeHTa 1o bpokmany.
[TpuBuTHIE COPOSHTHI HA OCHOBE CHJIMKATEIs.

. BricokoaddexruBnas xuakoctHas xpomarorpadus (BOXKX). [Toasuxubie ¢aspl ais
B2XXX. Bei6op nmoaBuxHOM (ha3bl.

. Anmapatrypa misi MeToaa BbICOKOA((EKTUBHOM >KUAKOCTHOW XpomaTorpaduu
(B2XX) 1 ee OCHOBHBIE OTJIMYHS OT aImaparypsl IS Ta30BOH xpomaTtorpaduu: HACOCHI,
yCTpOMCTBA ISl PUIBTPALMU U JeTa3alii, HHXEKTOPHI.

. JleTekTopbl B MeTOMa BBICOKOA(P(PEKTUBHON KUAKOCTHONH Xpomarorpaduu (BDXKX):
CIIEKTPO(OTOMETPUUECKUN, (bITyopecleHTHBIH, BOJIbTAMIIEPOMETPUYECKH,
KOHJIYKTOMETpUYeCcKui. UyBCTBUTEIBHOCTh M CEJIEKTHUBHOCTh JeTeKTopoB. [Ipsimoe u
HETpPsIMOE I€TEKTUPOBAHUE.

e Honooomennass xpomarorpadusi. OcHOBbI MeTOA0B. MOHOOOMEHHOE paBHOBECHS.
[TogBr>KHBIE M HEMOJBM)KHBIE (Da3bl (MOHUTHI, XeJaTHbIE HMOHUTHI), pellacMble 3aJaui.
Bri6op monBrkHON ¢a3el U ycioBuil paszaeneHus. [IyTu moOBBIIIEHUS CEIEKTUBHOCTH M
3¢ PEeKTUBHOCTHU pa3eiaeHuUs.

e [‘enb-QpuibTpallMOHHAs W Tejb-IIpOHMKAaromas Xpomartorpagus. OCHOBBI METOJIOB.
ITogBr>KHBIE W HEMOJBMKHBIE (a3bl, pelraeMmble 3agayd. BpiOop MoaBMXKHOW (a3bl u
ycioBul pazaeneHus. [1yTu nmoBbIlIeHNs CEIEKTUBHOCTU U 3(PGHEKTUBHOCTH pa3/iesICHHUs.

e lloHHas, MOH-mapHasi, JUTaHJO0OOMEHHAss M SKCKIIO3MOHHAs Xpomarorpadus. OCHOBBI
MmeTo10B. MloHOOOMeHHOe paBHOBecHs. BbiOop moaBmxkHOI (a3bl M yCIOBUN pa3leieHus.
ITyTH TOBBIIIEHUS CEJIEKTUBHOCTH M 3(P(HEKTUBHOCTH paszesieHus. /[eTeKTopbl B MOHHOH
xpomatorpagpum.

e OOmias xapakTepUCTHUKa METO/1a TOHKOCIOiHO# Xxpomarorpaduu (TCX).

e OCHOBHBIE KOJMYECTBEHHBIE METOMBI, HWCIOJB3yeMble B METOJI€ TOHKOCIOWHOM
xpomarorpaduu (mpsiMble, KOCBEHHbIE METO/IbI).

e 3otepmbl copOumn. 3aBUCUMOCTh (POPMBI ITUKA OT U30TEPMBI; XpomaTorpaduieckoe
pa3MbIBaHUE.

e MexaHu3MBbI pacIpeesieHus: B XxpomaTorpadumu.
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e (Cepxkpuruyeckas QuronaHas XxpoMaTorpaduu.
e KomMmbOunupoBanue xpomarorpaduu ¢ IpyrumMu PuU3NKo-XUMUYECKHUMHU METOIaMHU.

Oo6pa3zen Owiera mo JUCHUNJINHE
«CoBpeMeHHBIE XpoMaTorpadgpuueckue MeTOAbD»

Munucmepcmeo nayku u evicuiezo oopazosanus P@
Cesepo-Ocemunckuii zocyoapcmeeHnbnlil ynueepcumem umenu Kocma Jlesanosuua Xemazypoea
Kadgheopa obweit u neopzanuueckoii xumuu.

JAucyunnuna «Coepemennvie XxpomamozpaghuuecKue mMemooly
Hanpaenenue mazucmpamypot 04.04.01 Xumusn
Ilpozpamma no0z2omoexku «AnanumuuecKkas Xumusy
1 kypc, 2 cemecmp, 2019 - 2020 yu...

9K3AMEHAILIMOHHBIN BUJIET Ne 12
1. Xpowmarorpaduueckne MeToasl aHanmu3a. VCTOpus BO3HUKHOBEHHS MeTOAd. DKCIEepUMEHT M.
LiBera. CoBpeMEHHOE COCTOSHHE METOAa W 00JIaCTH NPUMEHEHUs, 3Ha4eHHE U MECTO Cpeau
JPYTUX aHAJTUTUYECKUX METOMIOB.
2.  BwicokoaddexruBHas xuakoctHas xpomarorpadus (BOXX). IHomemxasle ¢dazbr mns BOXKX.
Bri6op moaBmkHOM (a3bl.

3.  Haiigure mnmay xpomatorpadudeckoit komouku, ecimr H = 0,1 mm, a N = 10000. 9. Kak Brnusiet
CKOPOCTb MOTOKA Ha 3(p(PEeKTHBHOCTH XpoMaTorpaduiaeckoil KOIOHKH?

3aB. kadenpoit o0ImIel 1 HEOPraHMIECKON XUMIH JLM. KybanoBa
JloueHT Kadeapsl, K.X.H. 0.2. XaeBa

8.4. OueHounble cpeaCTBA /IJIs1 MPOBeAeHUs] KOHTPOJISI CAMOCTOATEIHLHOI padoThI
CTY/€HTOB

Bonpocs! 111 CAaMOKOHTPOJISAA IPH COCTABJIEHHH OMIOPHOI0 KOHCIIEKTA
o Teme " Beenenue. [lonstue xpomarorpaduu. OOmme TpUHITUIB XPOMATOTPaPUIECKOTO
paznenenus. Kinaccudukanus xpomarorpapudeckux MeTo10B (00muit 0630p). OCHOBHBIE
xpomaTtorpaduueckre napaMmeTpbl. XapakTepUCTHKA HETIOBUKHBIX U MOJBIKHBIX (a3 B
xpomarorpaduu. Knaccuduxanus copbeHToB"

1. Tlonstue o xpomaTorpauyecKux METO1aX aHAU3A.

2. Bpigaromuecst ydeHble B 00JacTH Xpomarorpaduyeckoro aHaimusa. OTanbl pa3BUTHUS
Ka4eCTBEHHOI'0 ¥ KOJIMYECTBEHHOI'0 aHAJIN3A.

3. Xpomarorpadudeckne MmeToap! ananmu3a. CylHOCTh METOIA.

4, KJ'IaCCI/ICbI/IKaIII/ISI 10 MEXaHHu3MaM pasaciICHuA n 110 TEXHHUKE BBIITOJIHEHUA
XpOMaTorpa(uyecKoro onpeaesIeHus.

5. dpoHTanbHas, UIIOCHTHAas W BBITECHUTENbHAs Xpomarorpadus. B uyem mnpeumymiectBa
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AIIIOEHTHOM Xpomarorpaduu nepes; GpoHTaNIBHON U BHITECHUTEIBHON?

6. IloueMy mpeamOYHUTAIOT MCIIOJIB30BaTh BEIMYUHY HCIPABICHHOTO OOBEMa yIEp)KUBaHHA, a
HE yJepKuBaeMoro oobema?

7. Kakue BenMuuHBI XapakTepu3yoT 3PGeKTUBHOCTh XpomaTorpaduueckoil kononku? Kak ee
MTOBBICUTH?

8. Kak onenuBarT 3pheKTHBHOCTH pa3aeiieHus B Xpomatorpapuun’?

9. lMouemy BeIpakenne V'R = DVs cuuTaloT OCHOBHBIM ypaBHEHHEM Xpomarorpaduu? 6.
Kakue uucnoBble 3HaueHHs MOKeT IpuHMMarh BenuunHa H? KakoBo Teopernuecku eé
MUHHUMAaJIbHOE 3HaUeHue?

10.  OOwscuute, MOYEMyY MpH OONBIIMX O0OBEMaX AMIOUPOBAHUSA XpOMaTOrpaduiecKue MUKH
MOJTYYaIOTCS HU3KUMH U ITUPOKUMU?

11. Haiigure nnuny xpomarorpadudeckoii kononku, eca H = 0,1 mm, a N = 10000. 9. Kak
BIIMSIET CKOPOCTh MOTOKA HA 3PPEKTUBHOCTH XpoMaTorpapuueckoil KOIOHKN?

12.  IlepcnekTUBBI pa3BUTHS XpoMaTorpauyecKux METOJO0B aHalu3a. AKTyaabHbIE BOIIPOCHI
xpomatorpaduueckoro ananuza. Csa3b Xpomarorpadpuyeckux METOI0B aHainu3a ¢ papManuen u
JIPYTHMH HayKaMHU.

KosokBuym
no teme «TeopeTnueckue npeacTaBieHus B xpomarorpaduu. IPHeKTHBHOCTD
xpomarorpaduyeckoit cuctemMsl. TeopHs TeopeTuyeckux Tapenok. Kunernueckas teopus.
VYpaBHenue Ban-/leemrepa. KauecTBeHHBIE M KOJTMYECTBEHHBIE XapaKTEPUCTUKM»

1. OOmas xapakTepucTUKa MeToAa XpomaTorpaduyeckoro aHaiau3a. MexaHU3M pa3/ieleHHUs.
[IpeumymectBa u HenocTaTku Metoa. [Ipumensiemsie azbl. Kpyr pazgensemMbix BEmecTs.

2. OCHOBHBIE TIApaMETPBl XpPOMATOTpapUUECKOW CHUCTEMBI M (PU3UKO-XUMHUYECKHE BEITUYMHBI,
XapaKTepU3yIOLUe IIPOLECC Pa3IeICHUs CMECEN.

3. OU3NKO-XMMHUYECKHE OCHOBBI  Xpomarorpaduu. 3aKOHOMEPHOCTH U MEXaHH3MbI
B3auMoJIeiicTBHA (ha3 ¢ KOMIIOHEHTaMHM pa3/IesieMbIX cMecel 1 MeXy COOOM.

4. Teopus TEOPETUUECKUX TAPETIOK.

5. Teopuss Ban-/leemrepa W ee nOpuUMEHEHUE M  MOBBIIEHUA  I(P(PEKTUBHOCTH
XpOMaTorpapuIecKo CUCTEMBI.

6. KadecTBeHHBII XpomaTorpaduyeckuii aHATU3.

7. MeTopl KOTMYECTBEHHOTO XpOMaTOrpa(pruecKoro aHaiusza.

8. Meromuku omnpeneneHusi KOHKPETHBIX BEIIECTB B PA3IMYHBIX CMECSX.

JleMOHCTPAUMOHHBIA BAPHAHT CUTYallMOHHBIX 3a/1a4

29



CHUCTEMA MEHEJUKMEHTA KAYECTBA
Vrpasnenue J0KyMeHTHPOBaHHOU uHbopMarmei 7.5.3

Kontekct opranusammu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
MunucrepcTBo

HayKH U BbIcuiero oopaszosanus PO

Crpanwnma 30 u3 34
OI'BOY BO «COI'Y»

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun nokymenTa: IlonoxeHue 1o AesSTeNbHOCTH

Honoxenue o paspaborke u peanuzarmu OIIOIT COT'Y

1. Monekyna QepMeHTa IUCCOIMUPYET HA YEThIpE MIACHTUYHBIX CYOBEIUHHIBI U
HE00X0IMMO TPOBEPUTHh MHANWBUIAYAIbHYIO (DEPMEHTATHBHYIO aKTUBHOCTh cyObeannul. Kakyro
XpoMaTorpauuecKyro CUCTEMY ClIeyeT BbIOpaTh, YTOOBI OTACIUTH MOHOMEPHI OT TeTpamepa’?

2. B nerckoM mNuTaHUU OOHAPYKEHO M KOJMUYECTBEHHO OIPEAEICHO JIEKApCTBEHHOE
BenecTBo, MK CrekTp KOTOPOro MMeeT XapakTepucTuieckue gactotsl — 1703, 1756, 1406 cvm™
IIpu npoBenennn TCX-ckpuHHMHTa B OOIIMX CHUCTEMax pPAaCTBOPUTENICH JaeT IMATHO CHHE-
¢uoneroBoro 1Bera Tmocie 00paboTKM xpomarorpamMmbel 5% pactBopom HgSOs B
koHleHTpupoBanHoit H>SOs u 0,1 % pactBopom nudenunkapbazona B CHCls.Onpenenure
TOKCHYECKOE BELIECTBO, COJIEpIKaIleecs B IETCKOM MUTAHUU.

IIpu pemeHny 3aaa4u ciaenyer:

*  TIpeaCTaBUTh MH(OPMAILHIO O crIOcO0e MPOOOMOArOTOBKY U U30JIMPOBAHUS (BBIICICHNUS)

TOKCUKAHTA, UCTIOJIb3Ysl 3HaHUE (PU3MKO-XUMUYECKIX CBOMCTB TOKCUKAHTAa M y4UThIBas Bar

BBIOOD MOCIIEYIONINX METOAOB aHAIN3A;

* BbIOpaTh METOABl HJACHTU(GUKAIMA M KOJIWYECTBEHHOTO OMNpEICICHUS TOKCHUKAHTA,

YUUTHIBAsI KX YYBCTBUTEIBHOCTD U CTIEHU(DUIHOCTD, IPEUMYILECTBA U HEJOCTATKH;

*  000CHOBAaTh BBIOOP CIIOCOOA KOIMYECTBEHHOTO OIPEIEIICHUS, IIOATAITHO U3JI0KHUTH CXEMY

U TIPOIIeTypy €ro MPOBEIACHHUS, TPUBECTH MaTeMaTHYECKUe (POPMYIIBI; €CIIi HE0OX0AUMO, TO

MIPOU3BECTH BBIYHCIICHUS;

* TPEACTaBUTHh WHTEPIPETAIHIO MMOYYCHHBIX KOJIMIECTBEHHBIX PE3YIIbTATOB;

* J1aThb 3aKJII0YeHHE 00 OOHAPYKEHUH TOKCUKAHTA.

I[CMOHCTpaIII/IOHHBIﬁ BapHaHT pacCuY€THBIX 3aJa4

1. TInomane mepekpbIBaHMs NMHUKOB JBYX BELIECTB C PAaBHBIMM KOHIEHTpauusMu npu Rs =
1,0 cocraBnser okoio 2 % or ux obmen riomanu. [Ipun kakom 3HaueHun Rs mepekpwiBaHue
yMeHbIIMTCS npubau3uTensHo 10 0,1 %?

2. Ompenenuth TPOLEHTHBI COCTaB KOMIIOHEHTOB Ta30BOM CMECH IO CIEAYIONINM
JTAHHBIM:

KomnoHeHTsI cMecu IIponan byran IlenTan [{uxnorekcan
S, MM? 175 203 182 35
ki 0,68 0,68 0,69 0,85

IIpumepHoe 3a5aHMe 1JIS1 CAMOCTOSITEILHON pacyeTHO-Tpadpuueckoi padoThI CTyAeHTA

Koapduuuent ynepxuBaHus Uil  JAaHHOTO  PAacCTBOPEHHOrO  BEIECTBA  MpHU
UCIIOJIb30BaHUM HEKOTOpO XpomaTorpaduueckoil kosoHku paseH 0,1. OO0beM MOABMKHOMN
¢da3pl B KosoHKe cocrtaBiseT 2,0 mi, o0beM HemoABMKHOM ¢a3bl — 0, 5 miu. Uemy paBeH
KOA(p(UIIMEHT eMKOCTH U BpeMs YAEp:KUBaHHUS BELIECTBA, €CIIM CKOPOCTb MOTOKA MOABHKHOM
¢a3zbl paBHa 10 mur/mMuH.?
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IIpumepHas TeMmaTuka pedepaToB, MyJbTUMEIUINHBIX MPe3eHTAIUN

HonooOmenHast xpoMaTorpadus 1 e MeCTO B IPAKTUKE aHATIN3a.
Caepxkputnyeckas (harouaHas XpoMarorpagus.

I"a3a-xuKocTHas XpoMaTorpadus.

CymHocTth 1 0o0actu npuMenenust BOXKX.

XKunkoctHas aacopObuMoHHAs XpoMaTorpadusi.

I'enb-xpomarorpadus, MOIEKyIsIpHas SKCKIIO3HSL.

Coueranue xpoMaTtorpaduu ¢ APyruMH METOaMH.
BricokoadpexTuBHas razoBas xpomaTtorpadusi.
XpomaTo-Macc-ClEeKTPOMETPHSL.

OmnpeneneHre CUBYIIHBIX Macel B aIKOTOJIbHBIX HAIIUTKAX.

Paznenenue u onpeneneHue caxapoB B )KMIKOCTHOM Xxpomarorpaduu.
IIposiBuTENN B MJIOCKOCTHOM Xpomarorpaduu.

MeTobl KOJTMYECTBEHHOT0 aHAJIN3A.

Mertobl onpeiesIeHHs BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH.

AnHanu3 6MOJIOTHYECKH aKTUBHBIX BELIECTB XpOMATOrpauuecCKUMU METOIaMHU.
[Tpobnembl onpeneneHust CIeI0BBIX KOJINYECTB OPTaHUIECKUX BEIIECTB.

NN N N N N N N N N N N NN

DNIOGHTHI U WX MOAOOP B JKUAKOCTHOH Xpomarorpaduu, MOBBIIICHUE SITIOHPYIOMICH
CHUTBI TTOJIBMKHOM (pa3bl.

JlerekTopsl B XpoMaTorpaduu, Ux BEIOOD.

OuuncTtka pactBopureneit 1t BOXKX.

[Tpurorosnenue copoeHTOB U KoJOHOK st BOXKX.

@akTopsbl, BAUSIONIME Ha pa3MbIBAHHE XpPOMATOrpauuecKoro Mnuka.

Kunernueckas Teopust Xxpomarorpagum.

LR

Omnpenenenre aMuHOKHUCIIOT.

9. YueOHO-MeTOAMYECKOE U HH(POPMAINIMOHHOE 00ecTiedyeHne TUCIIUIIJIUHBI (MOIYJIs)

@) OCHOBHAs TuMepamypa:

1. Anamutnueckass xumud. [Ipobrmemsr u moaxoxe: B 2 1. / Pen. P.Kenpuep, X-M.
Mepme, M.Otro, I''M,Bunmep; nox pen. FO.A. 3onorosa. - M.: Mup-ACT, 2004.- T. 1 — 608 c.;
T.2.-728 c.

2. békkep FO. Xpomarorpadus. HHCTpymeHTanpHash  aHAJIWTHUKA:  METOMBI
xpomarorpaduu u kanuusipaoro ektpodopesa / FO. békkep; nep. ¢ vem. B.C. KypoBoii; mon
pen. A. A. Kypranosa. M.: Texnocdepa, 2009. — 470 c.

0) dononnumenvHas aumepamypa.:

3. . llarn B.J., CaxaproBa O.B. BeicokoaddexTuBHas xKuIKOCTHAs XpoMaTorpadus. -
Pura: 3unatue. — 1988.

4. OcHoBbl aHanmuTHdeckod xumuu. B 2 kuH. Ku. 1. OOGmme Bompockl. MeTomabl
paznenenus: YueO. s By308/FO.A. 3onotos, E.H. [lopoxoBa, B.. ®aneesa u ap. Ilox pen.
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FO.A. 3onoroBa. — 2-¢ uzj., nepepad. u xon. — M.: Beicur. mik., 1999. — 351 c: n.

5. Pynmako O.b., Boctpos U.A., ®enopos C.B., Ouwiunnos A.A., Cenemenes B.O.,
[Tpunannes A.A. CiytHuk xpomarorpaducra. — BopoHex, uznarenbctBo «Bomomneii», 2004.

6. Cakogwsiackuii K.U., bpaxnukoB B.B. Anamutmyeckas xpomartorpadus. — M.:
Xumus, 1993

7. Ou3uKo-XMMHUYECKHe METOIBl aHaiu3a. YuyeOHO-MeTommueckoe 1ocodoue /O. C.
CanomueBa, B.B. lllakupoBa, B.B. VpanoBa. — Acrtpaxanb: M3narens: Copokun Poman Ba-
cunbeBuy, 2015. — 116 c.

8. ®usuko-xuMHuUeckue MeTonbl ananusa: [Ipaktukym [Dnekrponnslii pecype]/ Bamosa
(KomputoBa) B.JI., AbGecamze JI.T., HamkoB u K. — 2014 r. — 222 c. Pexum nocryna:
http//www.knigafund.ru.

8) npoepammuoe obecneuenue u Humeprem-pecypco.
[TporpammHOe obecriedueHne, 00ecIeunBaoIee Peain3auio 00pa30BaTeIbHBIX IPOrpaMM
OI'BOY BO «CeBepo-OceTuHcKuii rocyjapcTBeHHbIN yHUBepcuteT uMmenu Kocra JlesanoBuua

XerarypoBay :
Ne HaumenoBanue Ne norosopa (JinueH3ust)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
5 Windows 10 ProforWorkstations | Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
5.
04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
7 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
g OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
9 Cucrema TecTupOBaHHUs Ne468 ot 03.12.2013 UII Cynrarynux
" | SunravWEBClass P.T.(6eccpouno)

DNEKTPOHHBIE peCypChl, 00ECIEUNBAIOIINE PeaTU3alI0 00pa30BaTEIbHBIX TPOrpaMM
OI'bOY BO «CeBepo-OceTnHCKUM rocy1apcTBeHHbIN yHUBepcuTeT MMeHH Kocra JleBanHoBrua

XerarypoBa»
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(DFBOY BO «Cory» BI/IZ[ JOKyMEHTa: HOHO)KCHPIG 10 JCATCIIbHOCTH
Ionoxenne o paspadborke u peanusauu OIIOIT COI'Y
HaumenoBa Ne 10roBODA
Ne HHEe Ipunan- Ax CaeneHnus o ;li:on Oa:p Cpok aeiicTBust Koa-Bo Xapakre-
. | JIEKTPOHHO JIeK- pee npaBo paBo 3aKJII0YEHHOr0 | TOYEK J0CTyna/| PUCTHKA
Ne caiita HCI0JIL30BAHMNS .
ro HOCTH obJiajarTenne 3EC J0roBOpa noJib30BaTeieii| jgocryma
pecypca
Horosop
12.09.2014 r.-
N 135-0614 | gg 2?) s ; 7000
or 12.09.2014 r. o ’
Horosop
12.09.2015 r.-
Ne167-08/15 | 6; 7000
ot 12.09.2015 r. o ’
Jorosop
12.03.2016.1.-
Ne 58-02/16 09201 6rr 7000
ot 09.03.2016 1. o o
Horosop
12.09.2016 r.-
Ne202-08/16 | %93 2% 1671 7000
ot 24 08.2016 1. o ’
Jorosop
12.03.2017r. -
3BC Ne 069-02/17 0l grr 7000 o 1P
"Vuusepen- 000 0113.03.2017 e aﬂ‘;ecy
http://www. Hexkce-
1 TeTCKas CropoHH _ttQ_ Il «Hexc Jlorosop 12.09.2017- eI
OuobJIMoTEeKA SISt biblioclub.ru Meaua» Ne 184-08/17 11.02.03.2018 7000 i
On-line" ot 04.09.2017 R '
Horosop
16.04.2018r.-
Ne 056-02/18 1201 . 2% 1§;Fr 7000
oT 25.05.2018 o '
Horosop
Ne 163-10/18 1371 11(;'22%115;' 7000
ot 30.10.2018 o ’
Horosop
1.01.2019r.-
Ne 21-02/2019 (; o% p 2% 1991 7000
ot 14.02.2019 o ’
Horosop
01.07.2019T .-
No75-06/19 31.12.20190 7000
OT 08.07.2019 T '
PexoMennyembie HHTEpHET-apeca:
e http://booksonchemistry.com/index.php?id1=3&category=hromatografia;

Anamntnyeckas

XUMHUA B

Poccuu [DnekTpoHHEIN pecypc]. —Pexnm

J0CTy1a:

http://www.rusanalytchem.org/default.aspx;

Knuru

o0

AHAJIUTHYECKON

XUMHH

[DneKkTpOHHBIN

pecypcl].

— Pexum poctyma:

http://hemsintez24.ru/analiticheskaya-himivya.

10. MarepuajibHO-TeXHHUYECKOE OCHANIEeHUE TUCUUIIMHBI
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CHUCTEMA MEHEJUKMEHTA KAYECTBA
Vrpasnenue J0KyMeHTHPOBaHHOU uHbopMarmei 7.5.3

Kontekct opranusammu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
MunucrepcTBo

HayKH U BbIcuiero oopaszosanus PO

Crpanwnma 34 u3 34
®dI'BOY BO «COI'Y»

Brnanenen nporecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bun nokymenTa: IlonoxeHue 1o AesSTeNbHOCTH

Honoxenue o paspaborke u peanuzarmu OIIOIT COT'Y

Komnsrorepusiil kiace, goctyn k cetu MHTEepHeT (BO BpeMs caMOCTOSATENbHON paboThl),
OpPI'TEXHUKA, MEKTpOoHHAs 0a3za naHHbIX onbaroreku COI'Y, JIeKIMOHHBIC ayIUTOPUN; KAaOUHET,
OCHAIIICHHBIA MHTEPAKTUBHON [IOCKOW, MPOEKTOPOM, XMMHYECKas J1abopaTOpusi, OCHAIllEHHAas
XUMHYECKMMH  pEeakTHUBaMH, JaboOpaTOpHON mMOCynoil, y4eOHO-HAyyHbIM U  HAyYHBIM
o0opyoBaHrEeM, HEOOXOAMMBIM JIJIsl TPOBEICHHUS JIA0OPATOPHBIX PAbOT.

11. JIucT 0OHOBJIEHUSI/AKTYATU3 AU T

[IporpamMma paccMoTpeHa U yTBEpKJIeHa Ha 3aceaHuu Kadeapbl o0meld 1 HeopraHuyecKou

xumund oT « 28 »  wmrons 2019 r., mpotokom Ne 15 .

HporpaMMa 0):(06peHa Ha 3aCc€aaHun COBCTa Q)aKYJIBTeTa XHMUH, OHOJIOTHU M

ouorexHonoruu oT « 01  »  wmrong 2019 r., mporokon Ne 12 .

[Iporpamma akTyaau3upoBaHa.

BHeceHHble M3MEHEHHUS U JIONOJIHEHMsI YTBEPXKAECHbI HA 3aceJaHuM Kadenpsl oOuie u
HEOPraHUYECKON XUMUU

[TpoTokon 3acenanus Kaheapsl OT « » 20 r. Ne
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