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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuumnnuHa «Xpomarorpadgus» BXOIUT B Mporpammy OakanaBpuata «XHUMHUA» IO
Harnpasienuto 04.03.01 «Xumus» u uzydaercsa B 7 cemectpe 4 kypca. JucuumiviHy peaau3yer
Kadenpa duszmdeckoit u koyutonnnoi xumuun. JucrumiamHa coctout u3 4 pasnenoB u 10 Tem u
HampaBjieHa HA W3YYEHUE TEOPETUYECKUX 3HAHUHM MO Xpomarorpaguu u XpoMaTorpapuuecKux
METO/0B aHAJIN3A.

[lenbro OCBOEHMS TUCLMILIMHBL SBISETCS MOIYYEHHE CTYJEHTAMHM TEOPETHUECKUX 3HAHWUU
[0 MPUMEHEHHIO XPOMaTOrpauuecKux METOAOB il H3YYEHHUS XHUMHUYECKHUX IPOIIECCOB Ha
COBPEMEHHOM YPOBHE M BO B3aUMOCBS3H C JPyruMHu Haykamu. [lucuurmumza «XpomaTtorpadusi»
MpelHa3HayeHa /sl CTYJIEHTOB CTapIIMX KypcoB OakanaBpuara MPOCITYHIABIIMX KypPChI
(yHIAMEHTAIBHBIX JUCHUIUIMH 10 OPTraHUYeCKOW, aHAIMTHYECKOW, HEOPraHMYeCKOW U
(bU3UIECKON XUMHUIA.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenne aucuuiuiuHbl  «Xpomarorpadus» HampaBiIeHO Ha  (QOpPMHUpPOBaHUE Y
00yJaromuxcst CASAYIONNX KOMIIETSHINHA (YaCTH KOMIICTCHITHN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

Indp Kommereruns HNupukaTtopsl AOCTHXKEHH KOMIETEHUHH
(B paMKax JaHHOMW NHUCUMUIUIMHBI)
OIIK-1.1 CuctemaTusupyeTt ¥ aHAIU3UPYET Pe3yIbTaTHI
CI10coGeH AHATH3HPORATS H XUMHAYECKUX 3KCHepI/IMeHT9B, HaOJII0IeHNH, UI3MEPEHUH, a TaKKe
pe3yIbTaThl PACUETOB, CBOMCTB BEIIECTB U MaTEPUAJIOB;;
OIIK-1 HHTCPTIPETHPOBATH PESYIILTATEL | (yype 1 o [Ipennaraer MHTEPIIPETALNIO PE3YIIBTATOB COOCTBEHHBIX
X?:g;}i;ii’;;ﬁiiﬁg;g;?’ 9KCIIEPUMEHTOB U PaCYETHO-TEOPETHUECKHUX PAOOT C
UCTIOJIb30BAaHUEM TEOPETUUECKUX OCHOB TPAJULMOHHBIX U HOBBIX
pa3aenoB XUMHU;;
Crnoco6eH pUMEeHSTh pacyeTHO-
TEOPETHYECKHE METOABI IS
OITK-3 nzyueHus cBoicTB BemectB 1 |OIIK-3.1 Ilpumensier TeopeTnyeckue u N0y SMITHPHIECKHE
MPOLECCOB C UX YYACTUEM C MOJIENIU MPU PEIIEHUH 3a7]a4 XUMUUECKOW HANPaBIEHHOCTH;;
HCTIOIb30BaHUEM COBPEMEHHOM
BBIUHCIINTEIFHON TEXHUKH
I1K-1.1 [ToHnmMaeT OCHOBHBIE ITPUHITUIIBI, 3aKOHBI, METOIOJIOTHIO
Crnoco6eH uConb30BaTh
MOy YCHHBIC 3HAHHS N3y4aeMbIX XUMUYECKHUX TUCLIUIUINH, TEOPETUIECKHE OCHOBBI
(uzrueckux u PU3NKO-XUMUYIECKUX METOJIOB HCCIIEIOBAHNS;
[K-1 @y;;;)nr;:z?:;gi:; (;)(;I;ZEHOB ITK-1.2 Ucnonb3yer pyHaaMeHTaNbHbIE XUMUYECKHE TIOHSTHUS B
XMW DH PeIeHu cBoeil mpodeccoHaNbHOMN eSITeIbHOCTH;
HpotheCCHORATEBIX 3a74T [IK-1.3 UuTeprpeTupyet nojiydeHHbIe Pe3yJIbTaThl, UCIOIb3YS
0a30BblIe MTOHATHS XUMHYECKUX JAUCIUILINH;
Cnoco0eH UCI0Ib30BaTh
COBpPEMEHHBIE METO/IBI CUHTE34,
YCTAHOBJCHHA CTPYKTYPHL | I1K-4.2 BnaneeT HaBbIKAMHU HCIIOJIb30BAHHS COBPEMEHHBIX
[1K-4 vecaeoBariA CBOI%CTB " METOZIOB U almapaTypsl [UII N3YYEHUS] XUMHIECKHIX IPOIIECCOB,
XE&??;?;];O:OZZEEZH;;CEZH CTPOEHUS U CBOMCTB XUMUYECKUX COEAUHEHUN;
PYKOBOJICTBOM CIICITHATICTA
OoJiee BHICOKOH KBaJIM(UKAIIH

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JuctunnmHa «Xpomatorpadus» OTHOCUTCS K 00s3aTeTbHON YyacTH 010Ka 1 «IuCIUTUINHBI
(Momynu)» oOpa3oBaTeNbHON MPOTrpaMMbl BBICIIIETO 00Pa30BaHMUS.




B pamkax oOpa3oBareibHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYydaIOIIMECs TaKKe

OCBauBarOT

apyrue

JUCLIUILINHEI

W/WTW  TIPAaKTHKH,

CIIOCOOCTBYIOIIHE

JOCTHIXCHHIO

3aIJTAaHUPOBAHHBIX PE3YJIHTaTOB OCBOSHHS TUCIHUIUIMHBI « XpoMaTorpadusy.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmMuiceHuro
3AN1AHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ducuunﬂqul
IIpenmecTByOIIME IMocaenyromue
HIngp Haumenosanue Zlﬂcfll/l}:llIﬂPlelyMOI;yﬂﬂ, nncunnﬂni)lil/;fouyﬂn,
KOMIIeTeHIHH . %
NMPaKTHKHU NPAKTHKH
Heopranunueckas xumus;
AHamuTndeckas XUMHS;
Opraanyeckast XMMUS;
dusnyeckas XUMHS, N30paHHbIe rI1aBbl XUMUH;
CrniocoOeH aHATH3UPOBATH U XuMmuuecKkasi TeXHOJIOTHUS; DKCIepUMEHTATIBHBIC METOBI
HHTEPIPETHPOBATH CrpocHuE BEIIECTBA; UCCIICIOBAHUS B XUMHH;
OIIK-1 pe3yNbTaThl XUMUYECKHUX OCHOBBI KBAHTOBOI XHUMMUU; HayuHno -uccnenoBarenbckas
SKCIICPUMECHTOB, BrIcOKOMOEKYIApHBIC paborTa;
HaOIIOICHUH 1 M3MepeHHH COCIMHCHUS; [IpenoumuioMHast MpaKkTHUKA;
KommproTepHbIe TEXHOJIOTHH B
XUMUH,
Y4eOHas mpaKTHKa;
Crnoco0OeH MpUMEeHATh
pacYeTHO-TEOPETUICCKIE FndopmaThia;
METO/IBI VISl U3YUCHUS . HayuHo -uccenoBaTenbckas
. OCHOBBI KBAHTOBOU XUMHH,
OIIK-3 CBOHCTB BEIICCTB 1 KommnbroTepHbIe TEXHOJIOTHH B padora,
MPOIIECCOB C UX YYaCTHEM C B— [penauioMHast MpaKkTUKa;
HCIIOJIb30BaHUEM
COBpPEMEHHOM
BBIYHMCITUTELHON TEXHUKU
VYueOHast MpakTHKa;
Heopranuueckas xumus;
AHaTUTHYECKAS XUMUSI;
Opraanyeckasi XUMUS;
dusnyeckas XUMUS,
Crioco0eH HCTIO0Ih30BaTh XuMH4YeCcKas TEXHOJIOTHS, HayuHo -uccienoBaTenbckas
MOJTyYCHHBIC 3HAHUS HUctopus xumuwy; paborta;
TEOPETHYCCKIX OCHOB CrpoeHue BEIIEeCTBa; [penauioMHast MPaKkTUKa;
[K-1 (hyHIaMEHTaIBHBIX OCHOBBI KBAaHTOBOI XUMHU; W36paHHBIe II1aBbl XUMHH;
pa3zenoB XUMHUH MIPH BBICOKOMOJIEKYIIIPHBIC DKCIIepUMEHTAIbHBIC METOBI
peleHIH COCIMHEHHUS, UCCIICIOBAHUS B XUMHH;
poeCCHOHATBHBIX 3a7a4 Beeoenue 6 xumuro
KOOPOUHAYUOHHBIX COeOUHeHUl *™,
OcHoebl Hanoxumuu **;
Xumus nexapcmeenuvix
seujecme >,
Crioco0OeH HCIob30BaTh
COBPEMECHHBIE METOBI
CHHTE3a, YCTAHOBJICHUS ) HayuHo -uccienoBaTenbcKas
CTPYKTYPHI H UCCIICTOBAHUS Heoprasieckas Xumis; pabora;
N N Opranudeckast XUMUS; )
[K-4 CBOWCTB M PEaKIIMOHHOM N —— [penauiioMHast IPaKTUKa;

CIIOCOOHOCTH XUMHUYECKUX
COEJIMHEHUH 10T
PYKOBOJICTBOM CIICI[HATUCTA
0oJiee BBICOKO
KBaJHUKaIUu

duznyeckass XUMus,

9KCHepI/IMeHTaHBHHC METOAbI
HUCCJICOOBAHUA B XUMHUU,

* - 3aMOJIHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHuii u CYII OI1 BO

** - 3JIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh JUCIUTUTHHBI « XpOMaToTrpadus COCTABISET «2» 3a4E€THBIC SIUHUIIBL.
Tabauya 4.1. Buowvl yuebHolti pabomvi no nepuooam 0C80eHUs 00pA308aMENbHOU NPOSPAMMbL 8bICULE20 00PA308aAHUS OJIs1 OYHOU (HopMbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMec; pCeD)

Konumaxmmnas paboma, ax.u. 54 54
Jlexuuu (JIK) 0 0
JlaGopartopusie pabotsl (JIP) 54 54
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 0 0
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 72

3a4.e/l. 2 2




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThI
Xpomartorpadust, xpoMaTorpadraeckast 30Ha,
11 xpomMatorpamma. OCHOBHBIE TapaMETPBI P
OCHOBHBIE TIOHATHS U ' XpOMaTOTPaMMBI: BPeMsi K 00bEM yAepKUBaHUSA
Paszen | Kiaccudukanmun BEIIECTBA, NIMPHHA MHKA.
XpoMarorpaduuecKux Krnaccudukarmm MmeTo0oB XpoMaTorpadu: mo
METO/IOB 12 arperaTHoOMy COCTOSIHHIO IOABHMKHOU U P

TCXHUKC BBIIIOJTHCHUA.

HEIOIBIKHOM (1)3.3, 0 MEXaHU3MYy pa3aCICHuA, 110

Teopus paBHOBECHO# ra30Boi XxpomaTorpaduu,
2.1 ypaBHEHHE MaTepHuaiabHOro Oananca. Teopus JIP
HEpaBHOBECHOH ra3oBoi Xxpomartorpaduu.

Teopus Teopernyeckux Tapenok. Kunernueckas
teopusi a3¢pexTuBHOM quddy3un. dakropsl,

2.2 JIP
BIHsTFOIIME Ha 3 pekTuBHOCTH
PaBHOBecHas U XpoMaTorpauuecKoil KOJOHKH.
Paznen 2 |HepaBHOBECcHas CenekTHBHOCTD 1 3)(HEKTUBHOCTD
Xxpomartorpadus 23 XpomartorpadpuyecKoro pasaeneHus. Biusaue P
' pa3Iu4IHBIX (aKkTOpPOB Ha 3(H(HEKTUBHOCTH
pazJerneHusl.
[TporpaMMHpoBaHHe TEMIIEPATYPHI,
24 xpomatepmorpadus. Pacuer yncna TeopeTHuecKux P
TapesioK U JUIMHbI KOJIOHKU, HEOOXOAUMBIX JIJIst
TIOJTY4EHHsI 33/IaHHOTO KPUTEPHsI pa3penieHUsl.
Mertop! naeHTH(DUKALMN Mertop! HACHTH(UKAIIMN BELIECTB B
Paszen 3 BEIIIECTB U ) 3.1 XpOMa”l;OFpa(bI/II/I. Wnpexcrl ynepxxuBanug Koaua u JIP
KOJIMUECTBEHHBIN aHAIU3 B UX CBOMCTBA.
Xpomarorpapuu 3.2 KonngecTBeHHBIH XpoMaTorpaduaeckuii aHaus. JIP

Pasnen 4 |T"a3oBast xpomaTorpadus

T'azoancop6imonnas (I'AX) u ra30KuIKOCTHAS
(I'XX) xpomatorpaduu. CopOeHTHI 1 HOCUTEIH,
41 TpeboBaHus K HUM. [Iporieccsl copOImu 1 JIP
pacnpenenenus, nexamue B ocHoBe ['AX u ['KX.
Cxema ra3oBoro xpomarorpada.

4.2

HCTGKTOpH, HX 9yYBCTBUTCIIBHOCTH U
ceneKkTUBHOCTh. O0nacTu IIPUMCHCHMUS.

JIP

* - 3anonHsAeTcs Tonpko o OUHOMU dhopme obydaenust: JIK — nexyuu, JIP — nabopamopnvie pabomwl,; C3 —
nPaKmMuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayuTOpuu

CrnenuajJu3upoBaHHoOe
yueOHOe/1adopaTopHoOe
o0opynoBanmue, [10 u
MaTepHaIbl 1J1s1 0CBOECHHSA
JUCIHMILIAHBI
(mpu He00XOAMMOCTH)

Jlaboparopus

Aynuropus JUisl IpoBeIeHUs 1a00paTOPHBIX
paboT, UHIUBUYaTbHBIX KOHCYJIbTAILIUN,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOUHOU
aTTecTalliy, OCHAIICHHAs: KOMIUIEKTOM
CHeIUaTu3UPOBAHHON MeOen 1
000py/I0BaHUEM.

Xpomarorpad Kpucramn
5000M, cHabOKeHHBIH
MJIAMEHHO-MOHU3AIIMOHHBIM
JIETEKTOPOM U JETEKTOPOM
IO TEIJIONPOBOJHOCTH.
Xpomarek AHamuTuk 1.21.
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Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

Microsoft Win 10
JloManHss 1j1s OJJHOTO
sa3b1ka, Kog mpoaykra Ne
00327-60000-00000-
AAT1Y.

Microsoft Office 365
ProPlus Kon mpoxykra
00202-50232-17683-
AA087

Aynuropus JUisl CaMOCTOSITEIIbHON pabOThI
o0yyarommuxcs (MOXKeT UCIOIb30BaThCS IS

TSt .
A . | TpOBENIEHUsI CEMHUHAPCKUX 3aHSATHI
CaMOCTOSITEIILHOM .
KOHCYJIBTAIMi{ ), OCHAIIIEHHAS] KOMILIEKTOM
paboTsl

CHeIUaIu3UPOBAHHON MeOen U
KoMIbroTepamu ¢ goctynom B OQUOC.

* - ayauTOpHs I CaMOCTOATENFHON paboThl oOywatontuxcs ykaspBaetcss OBA3ATEJIBHO!

7. YYEBHO-METOJNMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHbBI

OcnosHas tumepamypa:

1. Bunapckuit B.A. Xpomarorpadus [DnektponHsliit pecype]: Kypce nexuii B 1Byx
yacTsx: Yacte 1. ['a3oBast xpomaTorpadus. — DneKTpoH. TeKCT. AaH. (4,1 M0). — MHu.:
Hayuno-MeTonnueckuii neHTp “OnektponHas kaura bI'Y”, 2003. — Pexwum nocryna:
http://anubis.bsu.by/publications/elresources/Chemistry/vinarski.pdf . — DnexrpoH. Bepcus med.
ny6nukanuu, 2002. — PDF ¢opwmar, Bepcus 1.4 . — Cucrem. tpeboBanusi: Adobe Acrobat 5.0 u
BbIlie.— Ne roc. peructpanuu 1200300210.

2. NonronocoB, A. M. KonoHouHast aHanuTH4eckas xpoMmatorpadus: IpakTuKa, Teopus,
MojieirpoBaHue : yueOHoe nocobue / A. M. Jlonronocos, O. b. Pynakos, A. I'. [IpyakoBckuii.
— 2-e u3a., uctp. — Cankr-IlerepOypr : Jlans, 2015. — 468 c¢. — ISBN 978-5-8114-1870-1.
— Texcr : anexTponHnsblt // Jlans : 35ekTpoHHO-O0uOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/6359
Hononnumenvnas aumepamypa:

1. Kontoxos, B. FO. Xpomatorpagus : yue6nuk / B. FO. Kontoxos. — Cankr-IletepOypr
: Jlamp, 2012. — 224 c. — ISBN 978-5-8114-1333-1. — Tekcr : 2nekTpoHHbIi // JIaHb :
aNeKTpOoHHO-OnbIMoTeynas cucrtema. — URL: https://e.lanbook.com/book/4044

2. [Ipumenenure MeTo10B XpoMaTorpapuu B aHATUTUYECKOW XUMHUU: MeTOoI. yKa3zaHUs K
BBITOJIHEHUIO TAOOPAaTOPHBIX PabOT MO Kypcy «AHaNUTHYECKas XUMUsD» : yueOHoe rmocodue / I1.
B. Cnutukos, XK. H. Kabnyuas, B. H. ['opsueBa, U. B. Tarbsinuna. — Mocksa : MI'TY um. H.O.
baymana, 2007. — 40 c. — Tekcrt : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOINOTE Has cUCcTEMA.
— URL: https://e.lanbook.com/book/58562
Pecypcel ungopmayuonno-menekoMmyHuKayuoHnou cemu « umepnempy:

1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTyA€HTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-ombmmoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web




- OBC «YHuBepcuteTckas oudimoreka onnaita» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT cryacHTay www.studentlibrary.ru
- OBC «Tpouukuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (DOHJT TPABOBON ¥ HOPMATUBHO-TEXHUIECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a ganubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 013 camocmoamenvbHol pabomvl 00Y4arOWUxcsa npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuii no nucuuriinae « XpoMaTorpapusy.

* - Bce y4eOHO-METOIMYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXcst
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!

8. OIEHOYHBIE MATEPHUAJIbI U BAJLVIbHO-PEUTUHI OBAS CUCTEMA
OINEHUBAHUSA VYPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHIIUM 11O
JUCIHUIIVIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHUMN (YaCTH KOMIIETEHLIMH) IO UTOraM OCBOEHUS JIUCLUIUIMHBI
«Xpomatorpadus» npencrasieHsl B [lpunoxkenun k Hacrosimeidl Paboueil mnporpamme
JUCLIATIIINHBI.

* - OM u BPC ¢popmupyrorcs Ha OCHOBaHMH TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.



PA3BPABOTYMUK:

Jotuent, xadenpa huznueckoit u
KOJUIOMAHON XUMUHU

Mapxkosa Exarepuna
bopucosHa

Jonoxcnocmo, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyrouuii kadeapoit
(U3UYECKON M KOJJTOMTHON
XUMHUU

Tloonuce

Damunus U.0.

UepeanuyeHko AJIEKCaHp
['enpuxoBuy

Jonoscnocmo BYIT

PYKOBOJIMUTEJIb OII BO:

3aBenytomnuii kadeapoit oodueit u
HEOPraHUYECKOW XMMHUHN

Tloonuce

Damunus U.0.

Xpycranes Bukrop
Hukonaesnu

Honocnocms, BYIT

IHoonucw

Damunus U.0.



