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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuumnuHa «Xpomatorpadgusi» BXOAUT B Hporpammy OakanaBpuata «XHUMHUS» IO
Harnpasienuto 04.03.01 «Xumusa» u uzyyaercs B 7 cemectpe 4 kypca. Jucuumiimuy peanu3yer
Kadenpa duszmdeckoit u koutonanoi xumuu. JucrurmimHa coctout u3 4 pasnenoB u 10 Tem u
HalmpaBJieHA HAa M3y4eHUE TEOPETUYECKUX 3HAHUH MO Xpomarorpaduu u XpomaTtorpaduueckux
METO/0B aHAJIN3A.

Lenpto OCBOEHUSI AMCIMUIUIMHBI SBISETCS TMOJYYCHUE CTYACHTAMU TEOPETUUYECKUX 3HAHUU
[0 MPUMEHEHHIO XPOMaTOrpauuecKux METOAOB Uil H3YYEHHsS XHUMHUYECKHUX IPOILIECCOB Ha
COBPEMEHHOM YPOBHE M BO B3aMMOCBSI3M C JAPYyruMu Haykamu. Jucrurumna «Xpomarorpadus»
MpelHa3HayeHa sl CTYJEHTOB CTapIIMX KypcoB OakanaBpuara MPOCIYHIABIIUX KypPChI
(GyHIAMEHTAIBHBIX JUCHUIUIMH 10 OPTaHUYECKOW, aHAIUTHYECKOW, HEOPraHMYeCcKoW u
(bU3UIECKON XUMHUIA.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne AMCHUIUIMHBI — «Xpomarorpadus» HampaBieHO Ha  (QOpPMHUpPOBaHUE Yy
00yJaroImuXxcs CIEAYIONINX KOMIIETCHIINN (YacTH KOMITETECHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbMambvl 0C80EHUS OUCYUNTIUHDL)

Indp Kommerenust HNupukaTopsl AOCTHXKEHHA KOMIIETEHIHH
(B paMKax JaHHOMW NHUCUUIUINHBI)
OIIK-1.1 CuctemMaTusupyeT U aHATU3UPYET Pe3yIbTATHI
CI10coGeH AHATH3HPORATS H XAMHUAYECKUX 3KCHepHMeHT9B, HaAOJIOIEHUH, U3MEpPEHUH, a TaKKe
pe3yIbTaThl PACYETOB, CBOMCTB BEIIECTB U MaTEPHUAJIOB;;
OIIK-1 HHTCPTIPETHPOBATH PESYIIBTATEL | yype o [Ipennaraer MHTEPIIPETALUIO PE3YIIHTATOB COOCTBEHHBIX
Xi?g;}i;ii’;;ﬁ?;i?;gg;?’ 9KCIIEPUMEHTOB U Pac4eTHO-TEOPETHUECKHUX PaboT ¢
UCTIONIb30BaHUEM TEOPETUUECKUX OCHOB TPAJIULIMOHHBIX U HOBBIX
pa3aenoB XUMHU;;
Crnoco6eH pUMEeHSTh pacyeTHO-
TEOPETHYECKHE METOABI IS
OITK-3 n3ydyeHus cBoicTB BemectB 1 |OIIK-3.1 Ilpumensier TeopeTnyeckue u HOMTySMITHPHIECKHE
MPOLECCOB C UX YIACTUEM C MOJIENIU MPU PEIIEHUH 3a7]a4 XUMHUUECKOW HANPaBIE€HHOCTH;;
HCTIOIb30BaHUEM COBPEMEHHOM
BBIUHCIINTEIFHON TEXHUKH
I1K-1.1 [ToHnmaeT OCHOBHbIE IPUHIUIIBI, 3aKOHBI, METOI0JIOTHIO
Crnoco6eH uConb30BaTh
HOMyYCHHBIC 3HAHHS N3y4aeMbIX XUMUYECKHUX TUCLIUIUINH, TEOPETUIECKHE OCHOBBI
(uzrueckux u PU3NKO-XUMHUYECKUX METOJIOB HCCIIEIOBAHNS;
IK-1 @yHT;;nE:E?:;Ei:; %ZI;ZEHOB ITK-1.2 Ucnonb3yer pyHaaMeHTaNbHbIE XUMUYECKHE TIOHSTHUS B
R cBoeil mpodeccoHaNbHOMN eSITeIbHOCTH;
HpoheCCHORATHEBIX 3a74T [IK-1.3 UnTeprpeTupyer MojiydeHHbIE PE3YJIbTAThl, UCIOIb3YS
0a30Bble MTOHATHS XUMHYECKUX JIMCIUILINH;
Cnoco0eH UCI0Ib30BaTh
COBpPEMEHHBIE METO/IBI CUHTE34,
YCTAHOBJCHHA CTPYKTYPH! | I1K-4.2 BnaneeT HaBbIKaMHU UCIIOJIb30BaHHS COBPEMEHHBIX
[1K-4 vecaeoBariA CBOI%CTB " METOZIOB U almapaTypbl U N3Y9IEeHUS] XUMHIECKHIX IIPOIIECCOB,
Xﬁ;??;?{‘;‘f;gggi‘é;;;czzﬂ CTPOEHUS U CBOMCTB XUMUYECKUX COEAUHEHUN;
PYKOBOJICTBOM CIICITHATICTA
OoJiee BHICOKOH KBaJIM(UKAIIH

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JuctunnmHa «Xpomarorpadus» OTHOCUTCS K 00s3aTeTbHON YyacTH 00Ka 1 «JIMCIUTUTHHBI
(Momynm)» 00pa3oBaTeNbHON MPOTPaAMMBI BBICIIIETO 00OPa30BaHHUS.




B pamkax oOpa3oBarenbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOYdaIOIIMECs TaKKe

OCBauBarOT

npyTHe

JUCIUTLINHEI

W/ TIPAKTHKH,

CIOCOOCTBYIOIINE

JOCTUXKCHHUIO

3aIJTAaHUPOBAHHBIX PE3YJIHTaTOB OCBOCHHS TUCIMUIUIMHBI « XpoMaTorpadus.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmMuiceHuro
3AN1AHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ()ucuunﬂqul
HpeamecrByomue Hocaenywomue
HIngp Haumenosanue ZIHCEHI:IHPIHLI?’MOI:)’JIM, nncunnﬂnil{)lil/;fouyﬂn,
KOMIIeTeHI[UH % «
MPAKTHKH NMPaKTUKHU
YueOHas MmpaKkTHKa;
Heopranunueckas xumus;
AHamuTHdeckas XUMHS;
Opranuyeckasi XUMUS; HayuHo-uccnemoBarenbckas
CrniocoOeH aHATH3UPOBATH U dusnyeckas XUMHS, paborta;
HHTEPIPETHPOBATH XuMuuecKasi TEXHOJIOTHS; [penauioMHast MpaKkTUKa;
OIIK-1 pe3yJbTaThl XUMUYECKHUX CrpoeHue BeIecTBa; W36paHHbIe I1aBbl XUMHH;
SKCIICPUMECHTOB, OCHOBBI KBAHTOBOH XUMHU; DKCIepUMEHTATIBHBIC METOBI
HaOIIOICHUH 1 M3MepeHHH BricokoMoIeKysIpHBIe HCCIICIOBAHUS B XHUMUH,
COCIIMHEHMS,
KommproTepHbIe TEXHOJIOTHH B
XIMHU;
Crnoco0OeH MpUMEeHATh
pacYeTHO-TEOPETUICCKIE )
METOJBI U1l U3y4YECHUS [ngposas rp AMOTHOCTD; HayuHo-uccnenoBarensckas
. OCHOBBI KBAHTOBOU XUMHH,
OIIK-3 CBOHICTB BEICCTR 1 KommnbroTepHbIe TEXHOJIOTHH B padora,
MPOIIECCOB C UX YYaCTHEM C F— [penauioMHast MpaKkTUKa;
HCIIOJIb30BaHUEM
COBpPEMEHHOM
BBIYHCIIUTEIbHON TEXHUKH
VYueOHast MpakTHKa;
Heopranuueckas xumus;
AHaIUTHYECKAsT XUMUS,
Opraanyeckasi XUMUS;
Om3rueckas XUMHS,
Crioco0OeH uCIos30BaTh Xumudeckasi TeXHOJIOTHUS; HayuHo-uccnemoBarenbckas
MIOJTy9YCHHBIC 3HAHUS Brenenue B ciennanbHOCTE; paborta;
TEOPETHYCCKIX OCHOB CrpoeHue BEIIEeCTBa; [penauioMHast MPaKkTUKa;
IK-1 (hyHIaMEHTaJIBHBIX OCHOBBI KBAaHTOBOI XUMHU; W36paHHBIe TI1aBbl XUMHH;
pa3zenoB XUMHUH MIPH BBICOKOMOJIEKYIIIPHBIC DKCIIepUMEHTAIbHBIC METOBI
peleHIH COCIMHEHHUS, UCCJICIOBAHUS B XUMHH;
poeCCHOHATBHBIX 3a7a4 Beeoenue 6 xumuio
KOOPOUHAYUOHHBIX COeOUHeHUl *™;
OcHoebl HaHoXUMUuu *>;
Xumus nexapcmeenuvix
seujecme**,
Crioco0OeH HCIob30BaTh
COBPEMECHHBIE METOBI
CHHTE3a, YCTAHOBJICHUS ) HayuHo-#ccaemoBarenbeKas
CTPYKTYPBI M UCCIICTOBAHUS Heoprasieckas Xumis; pabora;
. 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,

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

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI «XpOMaTorpadus» COCTABISET «2)» 3a4€THBIC SAMHHIIBL.
Tabauya 4.1. Buowvl yuebHolt pabomvi no nepuooam 0C80eHUs 00pA308aMENbHOU NPOSPAMMbL 8bICUIE20 00PA308aHUSL OJIsI OUHOU (HopMbl
00yuenus.

Bun yueOHoii padoThI BCETO, ak.u. CEMec; pCbD)

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
Oo6mast Tpy10eMKOCTh T CHUIIHHbI aK.4. 72 72

3a4.e/l. 2 2




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5.1. Codeporcarnue oucyuniunsl (Mo0yis) no suoam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThI
Xpomartorpadust, XxpoMmaTorpaduaeckas 30Ha,
11 xpomarorpamma. OCHOBHBIE TapaMETPBI P
OCHOBHBIE TIOHATHS U ' XpOMAaTOTPaMMBbI: BPeMsi K 00BEM yIIepKUBaHUSA
Paszen | Kiaccudukanmun BEIIECTBA, NIMPHHA MHKA.
XpoMmarorpapuyecKkux Knaccudukarmm MeTooB XpoMaTorpadu: mo
METO/IOB 12 arperaTHoOMy COCTOSTHHIO TIOABHKHOU U P

TCXHUKC BBIIIOJTHCHUA.

HEIOIBIKHOM (1)3.3, 0 MEXaHU3MY pa3acjICHusA, 110

Teopust paBHOBECHOI Ia30BOM XpoMaTorpadum,
2.1 ypaBHEHME MaTepHuaiabHOro Oananca. Teopus JIP
HEpaBHOBECHOM ra3oBoil Xpomarorpaduu.

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

2.2 JIP
BIHsTFOIIME Ha 3 pekTuBHOCTH
PaBHOBecHast n XpoMmarorpapuueckoi KOJOHKH.
Paznen 2 |HepaBHOBECHas CenexTuBHOCTH U 3(HEKTUBHOCTD
Xxpomarorpadus 23 Xpomarorpapuieckoro pazaencHus. Biansaue P
' pa3Iu4IHBIX (aKTOPOB Ha 3(H(HEKTUBHOCTH
pasleneHusl.
[IporpammupoBaHue TeMIIEpaTypHl,
24 xpomarepmorpadus. Pacuer yncia TeopeTHueckux P
TapesioK U JUIMHBI KOJIOHKH, HEOOXOAUMBIX JIJIs
TIOJTYYEHHSI 33/IaHHOTO KPUTEPHsI pa3pelieHUsl.
Mertop! naeHTH(DUKALMN Mertop! HACHTH(UKAIIMN BELIECTB B
Pasien 3 BEILECTB U ) 3.1 xpOMaTVorpa(bI/m. Wnpekcrl ynepxxuBanug Kosaua u JIP
KOJIMUECTBEHHBIN aHAIU3 B UX CBOMCTBA.
Xpomarorpaduu 3.2 KonngecTBeHHbIH XpomMaTorpaduaeckuii aHaIus. JIP

Paznen 4 |T"a3oBas xpomaTorpadus

T'azoancop6imonnas (I"AX) u ra30KuIKOCTHAS
(I'KX) xpomarorpadun. CopOEHTbI U HOCUTEIH,
41 TpeboBaHus K HUM. [Iporieccsl copOImu 1 JIP
pacnpenenenus, nexamue B ocHoBe 'AX n ['KX.
Cxema ra3oBoro xpomarorpada.

4.2

HCTGKTOpH, HX 9YBCTBUTCIIBHOCTH U
ceneKkTUBHOCTh. O0acTu IMPUMCHCHMUS.

JIP

* - 3anonHseTcs Tonpko o OUHOMU dhopme obyuenwust: 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/1adopaTopHoe
o0opynoBanmue, [10 u
MaTepuaibl 1J1s1 0CBOEHHSA
JUCIHMILIAHBI
(mpu He0OXOAMMOCTH)

Jlaboparopus

AyauTopus 1yl TpOBEIeHUS Ta00PaTOPHBIX
paboT, UHIUBUYaTbHBIX KOHCYJIBTAIIUMN,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOUHOU
aTTecTalliy, OCHAIICHHAs: KOMIUIEKTOM
CHeIUaTu3UPOBAHHON MeOen 1
000py/IOBaHUEM.

Xpomarorpad Kpucramn
5000M, cHabOKeHHBIH
MJIAMEHHO-MOHU3AIIMOHHBIM
JIETEKTOPOM U JETEKTOPOM
IO TEIJIONPOBOJHOCTH.
Xpomarek AHamuTuk 1.21.
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Microsoft Win 10
JlomarnHss 1j1s OJJHOTO
sa3bika, Kog mpoaykra Ne
00327-60000-00000-
AAT1T.

Microsoft Office 365
ProPlus Kox mpoaykra
00202-50232-17683-
AA087

AyIuTOpHS U CAMOCTOSITEIIEHOW PadOTHI
o0yyaromuxcs (MOXeT UCIOIb30BaThCS IS

TIst .
A . | MpOBeIeHUsI CEMHUHAPCKUX 3aHSATHHI U
CaMOCTOSITEIILHOM 9
KOHCYJIbTAI[Mi ), OCHALIICHHAS KOMILICKTOM
paboThI

CHeIUaIu3upPOBAHHON MeOen U
KoMIbroTepamu ¢ goctynom B OUOC.

* - ayAuTOPHsL I CAMOCTOATEIILHON padboThl 00yvatoniuxcs ykasbiBactcss OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UH®OOPMAIIMOHHOE OBECIIEYEHHUE JTUCIUITIJINHbBI

OcnosHas numepamypa:

1. Bunapckuii B.A. Xpomarorpadus [Dnexrponnsiii pecype]: Kype neknuii B 1Byx
yactax: Yacts 1. ['a3oBasg xpomatorpadus. — DneKTpoH. TeKcT. aaH. (4,1 M06). — MHu.:
Hayuno-meronnueckuii nentp “OnexrponHas kaura bI'Y”, 2003. — Pexum nocryna:
http://anubis.bsu.by/publications/elresources/Chemistry/vinarski.pdf . — Daektpon. Bepcus meu.
nyonukanuu, 2002. — PDF ¢opwmar, Bepcust 1.4 . — Cuctem. TpedoBanusi: Adobe Acrobat 5.0 u
BbIlie.— Ne roc. peructpanuu 1200300210.

2. Nonronocos, A. M. KosoHouHas aHanmuTHYECKast XpoMaTorpadusi: IpakTHKa, TEOpuUs,
MojenupoBaHue : yueOHoe nocodue / A. M. Jlonronocos, O. b. Pynakos, A. I'. [IpyakoBckuii.
— 2-¢ 3., uctp. — Cankr-IlerepOypr : Jlanb, 2015. — 468 ¢. — ISBN 978-5-8114-1870-1.
— Texcrt : anexTpoHHbIH // JlaHb : 3eKTpoHHO-OnbanoTeunas cucrema. — URL:
https://e.lanbook.com/book/6359
Hononnumenvras aumepamypa:

1.

2.

Pecypcor ungopmayuonno-menexommyHuxayuonrHou cemu « Anmepnemy»:
1. ObC PY1H u ctoponnne ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTpoHHo-6ubmoTeunas cuctema PY/IH — 9bC PYIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cTyfeHTa» www.studentlibrary.ru
- OBbC «3nannym» https://znanium.ru/
2. ba3bl TaHHBIX U TTOUCKOBBIE CUCTEMBbI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/
- Wiley Journal Database https://onlinelibrary.wiley.com/
- Haykometpuueckas 6a3a nanubix Lens.org https://www.lens.org




Yuebno-memoouueckue mamepuanvt 0 camocmosamenbHou pabomol 0OYUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc neknuii 1o JMCHHUIUIMHE «XpoMaTorpadus.

* - Bce y4eOHO-METOANYECKHE MaTepualibl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM MOPsAKOM Ha cTpaHule aucuuiuinisl B TYHUC!



PABPABOTYMUK:

JlouieHT

Mapxkosa Exarepuna
bopucosHa

Jonoxcnocms, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyromuii kadeapoit

Tloonuce

Damunus U.0.

UepenuuueHko Anekcanjp
['enpuxoBuy

Jonoscnocms BYIT

PYKOBOJIUTEJIb OII BO:

3aBenyromnuii kageapoit

Tloonuce

Damunus U.0.

Xpycranes Bukrop
Hukonaesnu

Honocnocms, BYIT

Hoonucw

Damunus 1.0.



