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1 Iean v 327241 0CBOEHUS AUCHUILIHHBI

Heab ocBoeHMS] TUCIUIUIMHBL: (OPMUPOBAHUE MPEACTaBIECHUI 00 OCHOBaX XpomarorpapuyecKux
METOOB aHalN3a, Pa3BUTHE MPAKTHUECKUX HABBIKOB aHAJIN3a M 00pabOTKH pe3yabTaTOB MU3MEPEHHs, IPH-
oOpeTeHue MpeICTaBICHUI O BO3MOKHOCTAX M 00JACTSIX IPUMEHEHHUS.

3agaun:

1) meopemuueckuil KOMNOHeHM:

- TIOCPEJICTBOM CIIYIIaHMsI, KOHCIIEKTUPOBAHUS U pedepUupoBaHMs U3YUUTh U OBJIAJETh TEOpEeTHYe-
CKUMH OCHOBAaMH XpOMAaTorpa(gpuueckoro aHaan3a;

- 3HATh IPUHLHUIIBI U 00JIACTH HUCIIOJIb30BAHUS OCHOBHBIX METOJIOB XpOMaTorpaduu;

- 3HATh YCTPOMCTBO M MPUHIUI JCHCTBUS XpoMaTOrpaduuecKoi annapaTypsl;

- BJIaJIETh TEOPETUUYECKUMHU 3HAHUSAMHU O BHIOOPE ONTHUMAbHBIX YCIOBUN MPOBEACHHS XpOMAaTorpa-
¢budeckoro ananusa;

2) nosnasamenvHwlll KOMNOHEHM !

- MOHUMATh POJIb XPOMATOTpapUIECKOro aHATIN3a;

- IMETh IpeCTaBIeHne 00 0COOCHHOCTSIX 0OBEKTOB aHAIIM3A.

3) npakmuueckuii KOMNOHEHM

- BJIaJIETh HaBbIKaMH pabOTHI HA XpoMaTorpade;

- YMETb IPOBOJUTH KOJMYECTBEHHBIA PACYET XPOMATOIPAMM.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriauHa OTHOCUTCS K 00s3aTeNbHBIM JUCHUILIMHAM (MOJYJISIM) BapuaTUBHOW YacTu Ojoka /|
«lucuumivHel (MOIYIIN)»

[IpepexBusutsl nucuuiiunbl: b1./[.5.22 Ananumuueckas xumus

[ToctpexkBusuthl nucturuiubbl: b2.11.B.I11.3 Hayuno-uccnreoosamenvckas paboma, b2.11.B.11.4
IIpeoounnomnas npakmuka

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCIUIJINHE

Hpouecc HU3YyUYCHUS NJUCHUIIJIMHBI HAITPABJICH HaA (l)OpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTATOB 06y‘leHI/I}I

[Inanupyemble pe3yabTaThl

Kox u HanMeHOBaHHe Kop u HanMeHOBaHHME WHANKATOpA o0ydYeHUs 10 TUCITUTLINHE,
bopMUPYEMBIX KOMIETSHITHIA JOCTUKEHHSI KOMITETEHITUT XapaKTePU3YIOIINE TAIbI
(bOopMUPOBAHUS KOMITCTCHITHIA
[TK*-1 Cnocoben mutanupoBarts |[IK*-1-B-1 CocrapnsieT o0muii rmian 3HaTh:
paboTy 1 BBIOUPATH WCCIICIOBAHHS U JICTATLHBIC TUIAHBI - OKCTIEPUMEHTAIILHBIC U
a/ICKBaTHBIC METOJIbI PEIICHUSI |OTIAENbHBIX CTAIHMA pPacyeTHO-TEOPETHYECKHE
HAaY4YHO-MCCIEN0BATEIbCKUX [1K*-1-B-2 Beibupaet METO/IbI PEIICHUS XUMUYECKUX
3a/la4 B BRIOPAHHOM 00JIaCTH  |IKCIIEPUMEHTAJIbHBIC U PaCUETHO- 3aj1a4
XUMHH, XUMHYECKON TEOPETUICCKHE METOJIbI PEIICHHUS YwMmers:
TEXHOJIOTUH WM CMEKHBIX C | TIOCTABJICHHOM 3aa4u UCXOS U3 - BBIOMPATh DKCIIEPUMEHTA-
XUMHEH HayKax UMEIONIUXCS MAaTEPUATBHBIX M BPEMEHHBIX |JIBHBIC i PACUYCTHO-
pecypcoB TEOPETUUECKHE METO/IbI

peLIeHHs TOCTAaBJICHHOMN
3a/1a4¥ UCXO1 U3 UMEIOLIUXCS
MAaTEpHAIbHBIX U BPEMEHHBIX

pecypcoB

Baanersb:
-HaBbIKaMU [JIAHUPOBATh

paboTy U BEIOUpATh




Kox n HaumenoBauue
(bopMHUPYEMBIX KOMITETCHITHI

KOI[ W HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHUA KOMIICTCHIIMHN

[InaHupyemble pe3yybTaThl

o0OydeHus 10 TUCITUTLINHE,

XapaKTEePU3YIOIIHE ITAIIbI
dbopMUPOBaHUS KOMITETCHIIHIA

aJICKBaTHBIC METO/IbI PEIICHUS
HAyYHO-UCCIIEIOBATEIbCKIX
3a/1a4 B BEIOpaHHOW 00J1aCTH
XUMHH, XUMHYCCKOH
TEXHOJIOTHH UJIA CMEKHBIX C
XMMHEN HAayKax

[TK*-7 Criocoben
UCIOJIb30BaTh AHATUTUYCCKUE
METOJIbI KCCIICIOBAHUS B
aHaJIM3€e Pa3INYHbIX 0OBEKTOB

ITIK*-7-B-1 OcymiectBisier moadop
AHATUTUYECKUX METOJIOB UCCIICIOBAHUS
00BEKTOB UCXOJISI U3 JIOCTYITHOTO
000py1I0BaHUS U PEAKTUBOB

[TIK*-7-B-2 OcymectBusier oT60p npod u
POOOIIOATOTOBKY 1O CTaHIAPTHBIM
METOMKAM

[TK*-7-B-3 [IpoBoauT rccaeaoBaHus
pa3InYHBIX 00BEKTOB aHATUTUYCCKUMU
METOIaMHU

3Hath:

- AHAJTUTHYECKUE METO/IBI
UCCIIeIOBaHHSI OOBEKTOB C
MTOMOIIIBIO JOCTYITHOTO
000pyIOBaHUS U PEAKTUBOB
YMerb:

- OCYIIECTBIATH OTOOP MPod U
IPOOONOATrOTOBKY IO
CTaHJAPTHBIM METOJINKAM
Baajaers:

- CITOCOOHOCTBIO
HCIOJIb30BaTh AHATUTUICCKUE
METOJIbI KCCIICIOBAHUS B
aHaJIN3€ Pa3IMYHBIX 00BEKTOB

4 CTpyKTYypa U colepKaHHue TMCHUIINHBI

4.1 CTpyKTypa THCHUIJIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIUINHBI COCTaBIsAeT 3 3aueTHbIe enuHuUIlbl (108 akaeMuyecKux 4acos).

TpynoeMKocCTb,
Bun paboTst aKaJIeMUYECKHUX YaCOB
5 cemecTp BCETO

OO0mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 84,25 84,25
Jlexumu (JI) 34 34
Jlaboparopusie pa6boTs (JIP) 50 50
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas pa6oTa: 23,75 23,75
- 8bINOJIHEHUE UHOUBUOYATbHO20 MEopHecKko2o 3a0anus (UT3);

- CAMON0020Mo8Ka (NPopabomka u no8MopeHuUe IeKYUOHHO20 MAmepuand u
Mamepuana y4eOHUK08 U yueOHvix nocoouil);

- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,

- N0020MOBKA K PYOEICHOMY KOHMPOTIO;

- N0020MOBKA K NPOMENHCYMOUHOU ammeCmayuu.

Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1 PepeHIUPOBAHHBIH aud. 3au4.

3a4er)

Paznenbl qucuuIuivHbL, U3ydyaeMble B 5 cEMECTpeE

Ne ‘

HaumeHnoBanue pasnenos ‘

KomnnuectBo yacoB




paszaena ayJUTOpHAs —
BCETO abota
T 113 | Jip pabota
1 Oo6mue crenenus o xpomarorpaduu. OCHOBHBIC 8 2 6
XapaKTEPUCTHKH XpoMaTorpaduyeckoro mpoiecca
2 Teopun xpomaTorpau4ecKux MpoIeccoB. 6 4 - - 2
Xpomarorpaduueckoe pas3ieieHue
3 TonkocnoiiHas XxpoMmaTorpadus 14 2 - | 10 2
4 HNonooOMenHast xpomatorpadus 22 4 - | 14 4
5 I"a3zoBas xpomarorpadus 18 6 - | 10 2
6 KunkoctHas xpomarorpadus 16 6 - 8 2
7 KauecTBeHHBII U KOTMYECTBEHHBII aHATN3 B 6 4 - - 2
xpomarorpaduu
8 Crepxkputrueckas GiarouHas xpoMarorpadus 12 2 - 8 2
9 XpomMaromacc-CreKTPOMETPHS 6 4 - - 2
Utoro: 108 34 50 24
Bcero: 108 34 50 24

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Pazpen Ne 1. OOmme cBegennss o xpomarorpaguu. OCHOBHBIE XapaKTePUCTHKH
xpomatorpagu4eckoro npouecca.

CoBpeMeHHOE COCTOSHME METoJa M O00JacTH HpPUMEHEHMs, 3HAaueHHEe U MECTO Cpeiu ApYrux
aHAIMTHYECKUX MeTo/oB. Kiaccudukarms xpomarorpadmueckux METOIOB 110 arperaTHOMY COCTOSHHIO (a3,
MEXaHU3My B3aUMOJEUCTBUS CcOpOaT-COpOEHT, B COOTBETCTBUM C MPUHIMIIOM pa3ZeieHus, TEeXHHUKE
BBINOJIHEHMSL, LIETIH XpoMaTorpadupoBaHusl.

OcHoBHble TOHATUS Xpomartorpaduu. Kosdduuument pacnpenenenus. Yaepxkupaemblii o0beM H
Bpems yaepxuBaHus. @akrop ynepxkuBanus (koddpduument emkoctu). KoadduuueHnt yaepxuBanus, ero
¢uznueckuit cmpici. daktop pazaeneHus (cenekTuBHOCTh). Koadduuuent pasnenenus. Paspemenue.

Pa3nes Ne 2. Teopun xpomarorpadguueckux npoueccos. Xpomarorpapuueckoe paseseHue.

CBsI3b CKOPOCTHU TIEpEMEIICHUS BEIIECTBA BJOJb CJIOS HETOBIKHON (a3bl ¢ KodDPuimeHTom pac-
npeaeneHust U U30TepMoi copOLuu. 3aBUCUMOCTh (POPMBI XpOMATOrpauIecKoro Muka oT BUAA U30TEPMBI
copbuuu. Teopun paBHOBECHON U HEpaBHOBECHOW Xpomarorpaduu. PazmpiBanue xpomarorpaduyeckoit 30-
HBI U €ro (PU3NYeCcKre NPUUIHHBI.

OCHOBBI KOHIIETIIMA TEOPETHYECKUX TapesoK. CBsi3b C MPOTHBOTOYHBIM pacmpeneieHueM. Ymucio
TEOpPEeTUYECKHX Tapenok U 3¢ dexkTuBHOCTh KoJOHKHU. [Tonstue o BOTT. Hegoctarku KOHIENIIUN TEOPETH-
YECKUX TapelioK.

Kunernyeckas teopus xpomarorpapuu. GakTopsl, BIUAIONIME HA pa3MbIBaHUE 30H (BUXpeBas AU Q-
by3us, monekyspHas auddy3us, conpoTUBICHUE Maccolepeiadye B MMOABMKHONW M HEMOJBUKHOM (azax).
3aBucumocts BOTT oT ckopoctu notoka. YpaBHenue Ban-Jleemrepa. Beibop napamerpoB xpomarorpadu-
YECKOI'0 pa3JeIcHusl.

Pa3nes Ne 3. TonkocioitHas xpomarorpagus.

Teopernueckne ocHOBBI Merona. BemmumHa Rf m ee cBs3b ¢ koddduimeHnToM pacmpenencHusl.
Mertoapl onpezneneHus 3Toi BenuuuHbl. DakTopbl, Ha Hee Biusoure. IIOAOKKM U COpPOSHTHI I
TOHKOCIIONHON xpomatorpadpuu. PactBoputrenn pans TCX. Mertonsl MNOAy4eHHs XPOMAaTOTpamM:
BOCXOJAIIas1, HUCXOAAILAsA, OMHOMEpHas, AByMEPHAs U KPyrosasi.

Pa3znean Ne 4. HonooOMennas xpomartorpagus. CymHocts MeToa. OCHOBHBIE NPEACTABIEHUS O
MeXaHu3Me HMOHHOro obmena. dakrop pasneneHus. Heopranuueckue u OopraHM4ecKHe MOHOOOMEHHUKH.
@OU3NKO-XMMUYECKHE CBOHCTBA HMOHOOOMEHHUKOB. Ilapamerpsl, BIUSIOIMIME HAa CEIEKTUBHOCTH B
HOHOOOMEHHOW  xpomarorpaduu. ['pamuentHoe  smoupoBanue.  [IpuMeHeHHe  MOHOOOMEHHOM
xpomarorpaduu B ananuze. MlonHnas xpomaTorpadusi.



Pazgea Ne 5. I'azoBasi xpomartorpadus.

Teopetnueckne ocHOBbl Merona. Omnpexaensiemble BeniectBa. (OCHOBHBIE — AHATUTUYECKHUE
XapaKTepUCTHKH. Ammaparypa [uig Ta3oBoil Xpomartorpaduu. I[lpuHnunuanbHas cxemMa TIa30BOTO
xpomarorpada. Xpomarorpahuiyeckue KOJIOHKH, TEPMOCTAThI, 103aTOPBI.

Knaccugukarus 1eTeKTOpOB M UX BOKHEHIINE XapaKTepUCTUKU. [IpuHImNI neiicTBUs, yCTPOHCTBO U
XapaKTepUCTUKHU KatapoMeTpa. IOHM3alMOHHbIE IETEKTOPbl TEPMOMOHHBIN AETEKTOP. [JIeTEeKTOp IEKTPOH-
HOTO 3aXBaTa, IJIAMEHHO-(POTOMETPUYECKUN OETEKTOp, (POTOMOHM3AMOHHBIA NETeKTOp. [ a3-HocUTENnb B
ra3oBoil xpomarorpaduu u TpeboBaHUS K HeMy. BBIOOp A€TEKTOPOB B 3aBUCHMOCTH OT IPUPOBI JETEKTH-
PYEMBIX BELECTB U ra3a-HOCHTEJIS.

["azo-aacopbumonHas xpomarorpadust CymHOCTh 1 0OCOOCHHOCTH (PU3UKO-XHMHUYECKUX TPOIIECCOB B
ra3o-ajacopOnmnonHoi xpomarorpaduu. AncopOeHTsl, TpeboBaHus K HUM. OCHOBHBIC TUIIBI aJCOPOCHTOB.
OO6nactu npUMEHEHUs ra30-aJcOPOLMOHHON XpoMaTorpapu.

["azo-xuakoctHast xpomarorpadus. Ocobennoctu Merona. Mexanusm pacnpeaenenus B [ KX, O6-
nacte npumeHenus [2KX. TBepabie Hocutenu, TpeboBanust K HUM. OCHOBHBIE THUITBI HOCHUTENEH, MOAUD -
nupoBaHue HocuTeneil. HemoasukHble sxuakue Gaspl A1 ra30-KUAKOCTHONH XpoMaTorpaduu, TpeOOBaHUS K
auM. Knnaccuduxarmus HXK®. CenekTHBHOCTD HENOIBIKHBIX KUIKUX (a3. Beioop HXO.

Kanmmmnspras xpomatorpagusi. OcoOeHHOCTH U IpeuMyInecTBa Metoaa. YpaBHeHue [ones. Anma-
parypa i KanmwusipHOM XpomaTorpaduu (ycTpoicTBa A BBOJAA Ipo0Oa, KOJOHKH, JIeTeKTopbl). BBox
poOkI ¢ AeTICHUEM U 0e3 IeJICHHUs TIOTOKA.

Pazgea Ne 6. ’Kuakocrnasi xpomarorpadus.

BricokoaddextuBras xumkoctHas xpomarorpadus. Ilpuanunm meroma. Kiaccuueckuit BapuaHT
KHUJIKOCTHOM KOJIOHOYHOM Xpomatorpaduu. [IpemaparuBhas xuakoctHas xpoMaTtorpadus. [IpuHInmmans-
Hble 0COOEHHOCTH KUJKOCTHON XpoMarorpaduu no cpaBHEHUIO ¢ ra3oBoil. Onpezensemble BelecTBa. AHa-
JUTHYECKHE XapakTepucTUKH coBpeMeHHON BOYKX. OcHoBHbIe THIIBI copOeHToB At BOXKX.

Amnmnaparypa g BOXX [IpunnunuaneHas cxema >KUIKOCTHOrO Xpomarorpaga. CucTeMbl BBOJIBI
aIt0eHTa M aHanusupyemoit npoosl. Hacocsl. Kononku ms BOXX. [Ipenkononku. [erexropst aist BOXX.
Y®-nerexkropel.  [IpeumymectBa Y®-nerektopoB ¢ doroanognoit  matpuieit. MK-neTekTopsi.
dnyopuMmeTpudeckrue JIeTeKTOpbl. PedpakromeTrpuueckue AETEKTOpPhL. DIEKTPOXUMUYECKHUE JIETEKTOPBHI.
KoHnykToOMeTpr4ecKuil 1ETEKTOpP.

AncopbuuonHast  xpomarorpadus. OCHOBHBIE TPEACTaBIEHUS O MEXaHU3ME JKUAKOCTHOM
aacopOimonHoit xpomarorpadguu  HopmansHo-azoBas u oOpamenHo-¢dazoBas XAX. AncopOeHThI
(mosisipHBIE U HemoJsIpHbIe). MoauduipoBannsle copoeHThl A1t BOXKX Ha ocHOBe cuiMkarens, CUHTE3 U
cBoiictBa. Ilapamerpsrl, Biustomme Ha 3¢pdexTuBHOCT, U cenekTuBHOCTH B JKAX. ITlonBwxkHas ¢asa
(omr0eHT) U TpeOoBaHMS K HeH. Droupyrolas Cuia MOABMKHOU (asbl, MIOOTPONHbIE pAabl. BrusHue
MIPUPOJBI M COCTaBa DJIIOEHTA Ha CeNeKTUBHOCTH pasneneHus B XKAX. Knaccudukanus pactBopureneil mo
Craiinepy. ' panuenTHOE 251IOMpOBaHUE.

HopmanbHo-¢azoBas xpomarorpadusi Ha MOIU(ULIMPOBAHHBIX CHIIMKarensx. MexaHusm yjaep KuBa-
HUs. BnusHue CTPyKTYpbI cOpOaTOB Ha UX yIEp>KUBaHHE.

OO6pamenno-¢da3zoBas xpomarorpaduss Ha MOIUDHUIIMPOBAHHBIX copOeHTax. O0sacTh MPUMEHEHUS
oOparnienHo-(hazoBoit BOXKX. MexaHu3M yaepKUBaHUs.

Pa3nesn Ne 7. KauecTBeHHBIH M KOJIN4YEeCTBEHHbIN aHAIN3 B XpoMaTorpagum.

TunoBble 3a7ayMl KaueCTBEHHOro aHanuza. MaeHTudukamus BemecTB Ha OCHOBE MapaMeTpoB
yaepxkuBaHus. VICTOUHMKM TIIOIpEIIHOCTEN IIPpU HU3MEPEHMM IIapaMeTpoB yAep:kuBaHusA. HHIEKCh
ynepxxuBanus Kosaua. J/[BymepHas xpomaTtorpadus.

XpomarorpamMma Kak HMCTOYHUK CBEICHMM O KOJMYECTBEHHOM COCTaBE AHAIM3UPYEMOM CMECH.
BeiOop © wu3MepeHHME OCHOBHBIX IapaMeTpoB XpomMaTorpaduyeckux NHKOB. (OCHOBHBIE METOJbI
KOJIMYECTBEHHOT'O aHaIM3a: METo/ abCONIOTHON I'paAyHUpOBKH, METOJ| BHYTPEHHEH HOPMAlIM3aLUHU, METOJ
BHYTPEHHETO CTaHIapTa.

Pa3nesn Ne 8. Ceepxkpurnueckasi puirongnasi xpomarorpadgusi.



CymHocts MeToaa. CBEpXKpUTHUECKUE (IIIOUIBI, UX OCHOBHBIE CBOWCTBA (IJIOTHOCTH, BSI3KOCTH,
kodpurment nuddysun). KomoHkum mius cBepxkputwueckoi ¢darougHoit xpomarorpaduu. O6mactu
MPpUMCHCHUS.

Pazngen Ne 9. XpomaTomace-cneKTpoMeTpusi.

®dusnyeckue OCHOBBI METOJA: NPHHIIMI PpadOThl MacC-CIEKTPOMETpPA, €ro paspeliaroiias CHia,
00pa3oBaHKE MaccC-CIIEKTPa, OCHOBHOE YpPaBHCHHE MAacC-CICKTPOMETPHH, THIIBI PErHCTPHPYEMBIX HOHOB
(MoJNeKyJIsipHBIC, OCKOJIOYHBIC, MeTacTaOWiIbHBIC, MHOro3apsaHbie). OnpenercHue MOJICKYIIPHON
OpyTTOQOPMYJIBI IO MAaCC-CIIEKTPY: METOJI TOYHOI'O H3MEPCHHS MacC MOJICKYJISPHBIX HOHOB, METO]
M3MEPEHHS UHTCHCUBHOCTEH MMMKOB MOHOB, M30TOIMHBIX MOJICKYJISIPHOMY MOHY. Macc-CleKTpOMETPUIECKUE
MpaBWia: a30THOE, “deTHO-3JIEKTPOHHOE™, 3aTPYIHCHHBIN Pa3pbIB CBI3EH, MPUIICKAIINX K HEHACHIIIICHHBIM
cuctemaM. [ToHsATHE O METOIE XMMHUYECKON HOHMU3AIIUN U XpPOMATOMACC-CIIEKTPOMETPHH.

4.3 JIaGopatopHbie padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Koz-s0
paznena 4acoB
1 Texnuka ~ 0€30MacHOCTH.  3HAaKOMCTBO  C  XpomarorpaduyecKkum
1,2 obopynoBanuem. Paznenenue wuonoB skenesa (III), kobampra (II) u 6
nukens (II). Ocamounast xpomarorpadust
2 OnpeneneHnrne MOHO- U JMCAXapUIOB  METOAOM  TOHKOCJIOWHOM
3 xpomarorpaduu. KonmuecTBeHHOE oOmpeaeseHne TIIOKO3BI B PacTBOpPE 6
METOJIOM TOHKOCJIONHON Xpomatorpaduu
3 3 Wnentudukanust BUTaMHHOB B mpemnapatax «Pesut», «KowmruieBuT» 4
METOJIOM TOHKOCJIOITHOU Xpomarorpaduu
4 4 Paznenenune xxenesa u Meau METOIOM HOHOOOMEHHOM XpomaTorpaduu 6
5 4 OmnpeneneHue AMHAMUYECKOM OOMEHHOW €MKOCTM KaTHOHHUTA. 3aliura 8
71a00paTOPHBIX pabOT
6 5 OnpeneneHne HEOPraHMYECKUX KATHOHOB  METOAOM  KalWJUIIPHOIO 5
anexTpodopesa
7 7 KadecTBeHHBIN aHAIN3 10 TapaMeTpaM yAep KUBaHUs 6
8 7 I'azoxpomarorpaduyeckoe oOmnpeAeseHre COJAepKaHus  YIrIeBOJOPOJIOB 8
C5-C8. 3amuTa 1a60paTOpHBIX padboT
Hroro: 50

5 Y4yeOHO-MeTOAMYECKOE o0ecneYyeHue TUCIHUILINH DI
5.1 OcHoBHas 1uTEpaTypa

1. Aranmutruueckas Xumusi. MeToapl pa3/ieJieHusl BEIIECTB U THOpHIHBIE METOAbl aHanu3a [Teker] :
y4eOHUK JIsl CTYACHTOB BBICIIMX YYEOHBIX 3aBeleHUi, oOydaromuxcs 1o crenudanbHocTu "Xumwus" /
A. A. Tanees [u ap.]; mox pen. JI. H. MockBuHa.- 3-¢ u3j., crep. - Cankr-IlerepOypr : Jlansp, 2022. - 332 ¢. :
ui. - (Beiciee obpa3zoBanue). - bubnuorp.: c. 324-327. - ISBN 978-5-8114-9137-7.

2. AmnamutHueckas XuMHsA. XpomaTtorpaguueckde MeETOIbl aHanmm3a: YueOHoe mocobue /
A.N. Kebenrses. - M.: HUL] Uudpa-M; Mu.: Hos. 3nanue, 2013. - 206 c.: un.; 60x90 1/16. - (Beicuiee 00-
pazoBanue).ISBN 978-5-16-006615-8, Pexxum moctyna: http://znanium.com/catalog.php?bookinfo=399829

5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1. Konroxos, B. F0. Xpomarorpadus [Tekcr] : yueonuk / B. FO. Konroxos. - Cankr-IlerepOypr :
Jlanb, 2012. - 224 c. : un. - (YueOuuku 115 By30B. CriennanbHas autepatypa). - ['moccapwmii: c. 201-217. -
bubmumorp.: c. 218-220. - ISBN 978-5-8114-1333-1.



2. Cprues, C. H. BoicokoaddexTuBHas )KUIAKOCTHAST XpoMaTorpadus: aHATUTHKA, U3HIecKas XH-
MUsI, paclio3HaBaHNE MHOTOKOMITOHEHTHBIX cucTeM [Tekcr] : yueOHnoe mocobue / C. H. Corues, B. A. I'as-
puiuHa. - Cankr-IlerepOypr : Jlans, 2013. - 256 c. : wi. - (YueOHukH A By30B. CrienanbpHast JIUTEpaTy-
pa). - [Ipun.: c. 219-251. - ISBN 978-5-8114-1377-5.

3. CampnamkoBa, E. B. Xpomarorpaduueckue MeETOAbI aHadu3a [DJICKTPOHHBIM pecypc]
METOJIMYECKUE YKa3aHMs Ui 0Oy4YaromuXcs M0 00pa30BaTelIbHON MporpamMme BBICHIETO 00pa3oBaHUs IO
cnenuanbHocTy 04.05.01 dyHnaMeHTanbHAs U NMPUKIAIHAS XUMUS U HampasieHuto noaroroBku 04.03.01
Xumus / E. B. CanpaukoBa, E. A. Ocunoa; Openoypr : OI'Y. - 2019. - 63 c.

4. Xpomarorpaduueckue MeToabl aHaiusa : yued. mocobue st By3oB / E. B. Komeit, 1. B. Mana-
KOB. - OpenOypr : 'OY OI'Y, 2008. - 119 c.

5.3 llepuoguyeckue U3IaHUA

1. XKypnan aHaTUTHYECKON XUMHH : )KypHAIL. - M. : Akagemusnaruentp "Hayka" PAH.
2. XKypnan ¢pusndeckoit Xumud : )XypHail. - M. : Akagemmusnarientp "Hayka" PAH.

5.4 UnTepHeT-pecypcsl

— http://www.biblioclub.ru - caiit 9bC «YHuBepcuterckas 6ubnmmoreka onliney;,

— http://e.lanbook.com/ - caiit IBC ««Jlaub»»;

— http://rucont.ru/ - caiir 96C «PYKOHT»;

— http://znanium.com/ - caiit 3bC «ZNANIUM.COM»;

— http://iprbookshop.ru/online-versiya.html - caiit 35C «IPRbooksy;

Caiit MOCKOBCKOT0 rocy1apcTBeHHOro yHusepcurera um. M.B. JlomoHocoBa. — Pexum gocryna :
http://www.msu.ru

— SCOPUS [OnextponHblit pecypc] : pedeparuBHas 6a3za naHHbIX / kommnanus Elsevier. — Pexxum
noctyma: https://www.scopus.com/, B tokansHoi cetu OI'Y.

— Web of Science [DnextponHsii pecypc|: pedepatuBHas 0a3a manHbix / kommanusi Clarivate
Analytics. — Pexxum nocrtyna : http://apps.webofknowledge.com/, B nokanbroii cetn OT'Y.

5.5 TlporpammHoe obGecneyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBO4YHbIE CHCTEMBI

1. Omneparmonnas cucrema Microsoft Windows (B pamkax nmuniensuonHoro coriamenus OVS-ES
obecrieyeH Bech KOMITbIoTepHBIH mapk OI'Y).

2. ITaket Hacronmpubix mpuiaoxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access). (B pamkax munen3znonHoro cornamnieHus OVS-ES obecrnieuen Bech KOMIBIOTEPHBIN TTAPK
OI'Y) nist mOArOTOBKM TEKCTOBBIX JOKYMEHTOB, 00pabOTKH 3KCIEPUMEHTAIbHBIX PE3yIbTaTOB U JIEMOHCT-
paiuu npe3eHTauim.

3. ABTOMaTH3WpOBaHHAs WHTEpaKTUBHAas  cucreMa cereBoro tectupoBanus - AWNCCT
(3apeructpupoBana B POCITATEHT, CBuuerenbcTBO 0 rocyJapCTBEHHOH pPErMcTpanuy MporpaMMBbl st
OBM Ne2011610456, mpaBoobnagarens — OpeHOyprckuii rocy1apcTBEHHBI YHUBEPCUTET), PEXKUM JOCTYyIIa
- http://aist.osu.ru.

4. TAPAHT Ilnardopma F1 [DnexTpoHHBI pecypc]: cripaBoyHO-TIpaBoBas cucrema. / Pa3paborumk
OOO HIIT «'APAHT-Cepsucy», 119992, MockBa, BopoObeBbl ropei, MI'Y, [1990-2022]. - Pexum
noctyna B cetr OI'Y ms ycranosku cuctemsr: \\fileserverl\GarantClient\garant.exe

5. Koncynbrant Ilntoc [DneKTpoHHBIN pecypc]: 2JIEKTPOHHOE NEPUOJANYECKOE U3/IaHUE CIIPAaBOYHAs
npaBoBas cucrema. / Paspaborunk 3AO «Koncynprant ITmocy, [1992-2022]. — Pexxum mocTyma K CHCTEME
B cetu OI'Y s ycranoBku cucremsl: \\fileserverINMCONSULT\cons.exe.

6. becrmatHoe cpeactBo mpocmoTtpa daitnos PDF - Adobe Reader.

7. ApxuBarop — WinRAR.

8. CBOOOHBIN (aitoBbIit apxuBaTop - 7-Zip.



http://www.msu.ru/
http://aist.osu.ru/
file://fileserver1/GarantClient/garant.exe
file://fileserver1/!CONSULT/cons.exe

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIIMHBI

Jns mpoBeneHuss 3aHATUN JIGKIMOHHOTO  THWIA, MCHOJNB3YEeTCSd ayAUTOpUS  OCHAIllEHHas
KOMIUICKTAMH ~ YYEHHYECKOM MeOenu, TEeXHHMYECKMMH CpEICTBAMU OOydYeHHs, CHYXKalUMH  JUIA
npecTaBieHus yaeOHoM nHdopmanuu 60JIbIION ayAUTOPUH.

Jis mpoBeieHus 1ab0paTOPHBIX 3aHATUH, TPYNTIOBBIX U HHIMBUAYAJIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOM aTTeCTallMU UCTOIb3YIOTCS ClIeUaIN3uPOBaHHbIE TaO0OPaTOPUH, OCHAIIICHHbBIE
o0opymoBaHUEM.

[Tpubops! u o0opynoBaHue: MyJIbTUMEIUUHBIN IPOEKTOP ¢ HOYTOYKOM, XpoMaTorpad «Kpucramm,
nentpudyra, Bechl aHanuTHIeckue, pH MeTp, cuctema KanmisipHOro Aekrpodopesa «Kamens -105».

[Tomemenue AJis CaMOCTOSITENILHOM pabOThl OOYYaAIOLIUMXCS OCHAIICHO KOMIIBIOTEPHOH TEXHUKOM,
noJkiItoueHHo Kk cetu "HMHTepHer", m obecrnedeHneM J0CTyma B DIEKTPOHHYIO HWH(POPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.



