MunucTepeTBO HayKu M Beicuiero obpasoBanust Poccuiickoit denepanun
DenepanbHOE rOCYAApCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE YUPEKICHHE
BBICLIEr0 00pa30BaHus
«Bsitckuit rocy/1apcTBEHHBII YHUBEPCUTET)

YTBEPXIAIO
HavanbHuk ynpaBieHHs JOMOJIHUA-
TeJIbHOT0 00pa30BaHMUS

/éqﬁ};‘/ / Kyparuna K.A.
« O9I» Q/! Ja 2022,

Wt W G3-04 40—~ O3 4 —0900

/

PABOYAS NTIPOI'PAMMA
yueOHOW UCLMIUIMHBI
XpomaTorpagusi U XpoMaTo-Macc-CleKTPOMeTpHUst

JIOTIOJTHUTESIHON MPo(eCCUOHATIBHOU MPOrpaMMBbl —
IIPOrpaMMBbI ITOBBIIIEHUS KBATU(DUKALUN
«HeTpyMeHTaIbHBIE METO/IbI AHAJIH3a XHMHYECKHX BellecTB
(MmoayJib S — XpomaTorpadgusi # XxpoMaTo-Macc-cleKTPOMeTPH)»

Kupos, 2022



PabGouast nmporpaMma cocraBiieHa B COOTBETCTBHH C TPeOOBAaHHUSIMHU JOTIOJHUTEIb-
HOM npodeccroHanbHON TnporpamMMmbl «MHCTpyMeHTa/IbHbIE METOAbI AHAJIM3a

XHMHYeCcKHX BemecTB (Moayabr S — Xpomartorpadgusi m Xpomato-Macc-
CIIEKTPOMETPHS)»

PaGouas nporpamma paspaboTtaHa:

3axapoBeiM A.B., npernonasatenem kadeapbl (GpyHIaMEHTAIBHOW XHMHH U
METOAUKA OOydYeHHs] XUMHM (elepalibHOIO TOCYAapCTBEHHOTO OIOIKETHOTO
00pa3oBaTeIbLHOrO YUPEKIACHUS BBICIIIETO obpa3oBaHUs «Bsirckuii
rocynapcTBeHHbIN yHUBepcuTeT (Batl'VY);

Xamwxkunoi E.I'., crapmum npenonaBarenem kadeapbl (yHIaMeHTaIbHON
XUMHM M METOAMKM OOydeHus: XuMUU (deaepalbHOr0 TroCyIapCTBEHHOTO
O10)KETHOrOo 00pa30BaTENILHOIO YYpEeXJIeHUsl BhICLIEro oOpasoBaHus «BsTckuii
rocyaapcTBeHHbIM yHuBepcurer» (Batl'Y);

CazanoBoit ML.JL., nouenrom kadeapsl pyHIaMEHTATBHOM XUMUH U METOAUKU
o0y4eHust XAMUHU (benepaabHOTO rocy1apCTBEHHOIO OI0KETHOTO
o0pa3oBaTeIbHOTO yUpexKACHUS BBICIIIETO o0Opa3zoBaHUs «Bsitckuii
rocyapcTBeHHbI yHuBepcuret (Batl'Y);

BypkoBbiM A.A., TOIIEeHTOM Kadeapbl TEXHOJOTUH HEOPIraHUYECKUX BEIlEeCTB
U DJIEKTPOXMMHUYECKMX  IPOU3BOJACTB  (elepaibHOr0  roCyAapCTBEHHOIO
O10/)KeTHOro 00pa3oBaTENILHOIO YUYpeKJIeHUs BbICHIero obpa3oBaHus «Bsitckuii
rocyapctBeHHbIN yHUBepcuTeT (Batl'VY);

BoxmsuuaeiM ML.A., nabGopantom Llentpa xomnerenuuit «llonumepHsie
MaTepuaib (QeaepaibHOr0 TrOCYIapCTBEHHOTO OIOHKETHOro 00pa3oBaTeIbHOrO
YyUpEX/IeHUsI BBICIIEro oOpa3oBaHus «BsTCKUil rocylapCcTBEHHBIH YHHBEPCUTET»
(Batl'V);

CkyropeBoit C.I'., HayunsiM coTpynuukoMm Muctutyra 6nonorun Komu HIJ
YpO PAH.

© Bsarckuii rocyapcTBeHHbIN yHUBepcUuTeT, 2022

© 3axapoB A.B., 2022



1. PABOYAS YYEBHAS ITIPOI'PAMMA

1.11TosicHuTEILHAA 3aIUCKA

AKTyaJIbHOCTb U 3HaueHue yueOHOW AucHUILUIMHBI «XpomaTorpadgus u xpomaro-
MacCC-CNEeKTPOMETPHS» ONPEEIISIIOTCS TeM, YTO JIaHHasl IPyIa MeTOI0B HaXOJUT
IIMPOKOE IIPUMEHEHHE B yUeOHbIX, HAyYHO-HCCIEA0BATEIBCKUX U 3aBOJICKUX J1a00-

paTopusix.

Ieau 1 3a5a4u y4eOHOMH JHCUHIINHbI

[ens yyeOHoM
JUCLIUTIIAHEI]

- OCBOCHHE IIPUEMOB UCIIOJIE30BaHUS DJICKTPOXUMHUYECCKUX ME-
TOJAOB aHaJIM3a

3anauu y4eoO-
HOU JTUCLUILIN-
HEBI

—  O3HaKOMHUTb ¢ Hauboiee pacIpoCTpaHEHHBIMU B
1abopaTOpHON MpakTUKE METOJaMH XpoMaTorpaduyecKkoro
aHaJIN3a;

—  O3HAaKOMHThH C NpuOOpHOU Oa3zol, Ha KOTOPOH MOTYyT
OBITH peau30BaHbl paccMaTpUBaeMble METO/IbI;

—  O3HAKOMHUTH C YCTPOMCTBOM U MPUHLUMUIIAMH pPabOTHI
XpomaTorpauueckux aHaJIu3aTOPOB

— ¢QopMupoBaTh 3HAHMS O [PUHLUIIAX aHAIU3a W
GopMupoBaTh yMEHHS ~peajH3aldd  METOAUK aHallnu3a
IpeACTaBIeHHbIMA METOaMU Ha MMEIoLIeMCsl B JIabopaTopuu
000pyI0BaHUH;

—  ($opMHpOBaTh NPEICTABICHUE O POJIM METPOJIOTUIECKOU
COCTABJISIOLIEH B UHCTPYMEHTAJIBLHOM aHAJIM3E;

—  3aKpervieHWe 3HAHWM, CBS3aHHBIX C OCHOBHBIMU
nabopaTOpHBIMU orepanusiMu (paboTa ¢ XUMUYECKOM MoCy10H
U peaKkTUBaMH, BECAaMH U T. 1.).

Komnerenuun caywareins, popmupyembie B pe3yJibTaTe OCBOCHHUS
y4eOHOH AHCUHIVIHHBI / MOAYJIs

B pesynbraTte OcBOeHUS Y4eOHOH IUCHMIUIMHBI (MO/yJs1) oOydaroluics
JIOJDKEH JIEMOHCTPHUPOBATH CJIEAYIOLINE Pe3yJIbTaThl 00pa30BaHMsI

Bunp! nesrens- [Ipodeccronanpubie [TpakTuyeckuii Ymenus 3HaHus
HOCTH KOMITETCHIIUH OIIBIT
BJI 1 ITpoexr- I1K-1: mpoBenenue uccie- | Brazgers: Ymers: 3uatk: 6azo-
Has ¥ IPOU3- JOBaHHM MUJKUX, ra3000- | 6a30BBIMHU HaBBIKA- | T10 METO/(HKE BBI€ TIPUHIIM-
BOJICTBEHHO- pa3HBIX U TBEPABIX Be- MH pabOTHI B aHAJIM- | BBINOJIHSTH aHa- | IIbl peajn3a-
TEXHOJIOrHye- IIECTB ¥ MAaTEPHAJIOB IO THYEeCKOH 1aboparo- | JIu3; I[HH METOJTHK
cKast YCTAHOBJIEHHOW METOJMKE | pUH paborath ¢ OCHOBHBIMH
HOpPMaTHBHOMH METOJlaMHU HH-
JIOKYMEHTALUEeH | CTPyMEHTaJIb-




JUIsl KOHKPETHO- | HO
ro METO/la aHa- | IO aHaJIU3a;
nH3a; HCTOYHUKHU
obpabareiBaTh | HHpOPMALUK
pe3ysbTaThel HC- | M CIIOCOOBI
IBITAHUN C UC- | OCHOBATElb-
II0JIb30BAHUEM | HOTO OCBOE-
COBPEMEHHBIX HHSI METO/1a
CPEJICTB BbIYMC- | aHAJM3a Ha
JIMTEIbHON TeX- | KOHKPETHOM
HUKH. npubope
BJ1 1 Ilpoext- 1 T —, Bnanets: BemonHe- | YMeTs: 3HaTh: IPUH-
Has U IIPOU3- HBIX H3MepeHHui uis HUEM METPONIOTHHe- | MPUMEHSTH M3- | LHMbI paboTe!
BOJICTBEHHO- OTIpe/IeseH s eHCTRH- CKOM OLIEHKH pe- MEpPUTEIBLHBIN ¢ HOpMATHB-
TEXHOJIOTHYE- s s e e 3YNBTATOB HCMBITA- | MHCTPYMEHT, HOH JIOKYMEH-
cKast TPOTHPYEMBIX MapaMeT- HUIA; IPOCTHIE YHH- Tanueit; pabo-
pOB 1 0hOPMITEHHE pe- HaBBIKaMHu 00paboT- | BepcalbHLIE U TBI CO CpeJl-
3yJIBTATOB HeclenoBauns | KY PE3YJIBTATOB M3- | CrEIMANbHbIE CTBAMHU H3Me-
MEpEeHHUH. Cpe/ICTBA M3Me- | PEeHHIA;
peHuii, HeoOxo- | MpaBHJIa IIPO-
JUMBIE JUIS TIPO- | BEIACHUS U
Be/ICHUS u3Me- | oopMIICHHS
peHuil; pacueroB pe-
JOKYMEHTHPO- | 3yJIbTaTOB HC-
BaTh pe3yJibTa- | CJICJOBaHUM.
Thl U3MEPEHMUIA;
opopMIIITH
IPOM3BOJI-
CTBEHHO-
TEXHUYECKYIO
JIOKYMEHTALUIO
B COOTBETCTBHH
C JEHUCTBYIOLIHU-
MU TpeOOBaHH-
SIMH
1.2 Conep:xkanue y4eOHOH AHCUHMIIIHHBI (MOLYJIA)
O6bem yueOHOH AHCUHMIIHHBI U BHAbI Y4eOHO# padoThl
B ToM ymcne ayauTopHasi KOHTakTHas pabora
OB 065- 00y4aronmxcs ¢ npernojaBaTeseM, Jac Camo- Gopa
D®opma [Tpaxru- CTOSI-
o0yueHus ) yeckue | Jlabopa- | Komn- TenpHass | L PoMORY”
€MKOCTB) Bee- | Jlek- 6 TOYHOM ar-
Hons o v (cemu- | TopHBIE | Cynap- | pabora, —
HApCKUE) | 3aHATUS | TalHUH qac
3aHATHS
Ouno-
SR 32 o 14 14 3a4yer
IpUMEeHe-
nue JIOT




TemaTuueckui nJjaH

Ng bl CamocTo
n/n OcHoBHbBIE pa3/e/ibl U TeMbl JlaGopa- ron
" TeJbHas
y4eOHOH AHCUHIIHHDI Jlekuuu | TOpHBIE |
. pabora
paboTbl |
1. | Obuwe cBeeHus 0 xpomarorpaduu 1 2 } 2
2. | I'a3oBas xpomaTorpadus 1 4 } 4
3. | XKupaxocTtHast xpomaTorpadus 1 4 | 1
4. | XpoMaTo-Macc-CreKTpOMETPHSE 1 -} | 1
Hroro: 4 14 1 14

MaTpuua cooTHeceHHsl TeM Y4eOHO# JHCHHIVIHHBI H (POPMHPYEMBIX B HHX

KOMINeTeH U
Paznesnbl/ TeMbl y4eOHON AUCIUTLIN- Konuuectso Komnerenuyn
HBI 4acoB IIK 1 [IK 2
OO6wue cBeneHus o XxpoMarorpapuu 5 e &
["a3oBast xpomaTorpadus 9 + "
KunkoctHas xpomaTorpadus 9 o +
XpomaTo-mMacc-CreKTPOMETPHS 9 + +

KpaTtkoe cogep:xkanue y4eOHOH JHCHUIIMHBI:

Tema 1. O0mue cBegeHus 0 xpomarorpaguu

Knaccudukanus xpomarorpapudeckux Meto10B. OOpaboTka XpoMaTorpamm,
METO/IbI KAYECTBEHHOI'O ¥ KOJHUYECTBEHHOTO aHaAJIM3a ¢ TIOMOIIBIO XpOMaTorpapuu.

Tema 2. I'azoBasi xpomaTorpadgus

["azoBast xpomarorpadus (I'X): ocHoBHBIe cBefieHUs1 0 Xpomartorpaduu, I'X;
npuHuunel ['X ananuza; ¢usndeckue npoueccol ['X; ycTpoicTBO ra3oBbIX Xpoma-
torpaoB; crocoObl BBoga mpol (ycTpoHCTBa BBOJA); Xpomarorpapuueckue Ko-
JIOHKH; crocoObl aeTekTupoBanus (nerexropsl ['X); pexuMsl U mapaMeTphl IIpoBe-
nenus I'X; kaueCTBEHHBIH W KOJMYeCTBeHHbIN aHanu3 ['X; mpuHIMIBI 00paboTKH
XxpoMatorpamm; ocobennoctu ['X; obnactu ucnons3zoBanue ['X. IIpumeps! npose-
nenus I'X rnpu pazHoM crioco6e BBoJia Ipo0 U B PasHBIX PeXUMAaxX.

Tema 3. dKuakocTHasi xpomaTorpadus

Xunkocthas xpomartorpadus (XKX). Teopernueckue ocHoBbl MeToza. IIpun-
munel KX, Knaccudukanus meromos XX, Pexxumbr XKXX. BricoxoaddexTrBHas
KuIKocTHas xpomartorpadus. JlocrouncTBa u HepocrtaTku JKX. OOmue noHsATHS,
MPUHIMIIBI, OCOOEHHOCTH, anapaTypHOe OCHalleHHe, 00JacTH NPUMEHEHHs JKC-
KJIIO3UOHHOM, ahUHHON ¥ MOHHOW Xxpomartorpadpuu. OnpeneneHue CoOAEpKaHUSA
HEOPraHUYECKUX KaTHOHOB B IIUTHEBOM BOJIE METOZIOM HOHHOM XpoMaTorpapuu.



Tema 4. XpomaTo-mace-cneKTpoMeTpusi

XpoMaro-macc-crieKTpomMeTpusi: Macc-CriekTphbl BellecTB U paboTa ¢ HHUMH.
[IpuHiun pabGoThl U KOHCTPYKLHUS Macc-CrieKTpoMeTpoB. [IpenMyiiiecTBa u BO3-
MOXKHOCTH XPOMAaTO-Macc-CIEeKTpOMEeTpUU. Pexxumebl ynpaBiieHuss U BBIOOp ONTH-
MaJIbHBIX I1apaMEeTpPOB aHajgu3a BEIIeCTB METOJAOM Ta30BOW Xpomaro-macc-
cnexktpomerpuu (I'’XMC). IIpaktuueckoe npumenenue I XMC B aHau3e BEILIECTB.

2. YYEBHO-METOJUYECKOE OBECIIEYEHUE JIMCIIUIIJIMHBbI

2.1. MeToanuyeckne peKOMeH/IalHH UIsl NIpenoaaBaTeis

Opranuzanuss  y4eOHOro  mporecca IpeaycMaTpuBaeT  NPUMEHEHHE
MHHOBALMOHHBIX (JOPM yueOHBIX 3aHATHH, pa3BUBAIOLIUX Y 00YUYAIOLUINXCS HABBIKH
KOMaHAHOW paboThl, MEXJIWYHOCTHOW KOMMYHUKAIIMH, TIPUHSATUS pELICHHH,
JTUJIEPCKUE KauecTBa (BKIIIOYast, PU HEOOXOIMMOCTH, NPOBEIeHUe HHTEPAKTUBHBIX
JIEKIUH, IPYNIOBBIX IUCKYCCHUHM, POJIEBBIX WUIP, TPEHUHIOB, aHAJIU3 CUTyallud U
UMUTALMOHHBIX MOJZEJIe, B TOM 4YHUCJIe C Y4YeTOM pPEruoHaJIbHBIX OCOOEHHOCTEMH
npodeccuoHaNbHOM 1 TEIEHOCTU BBIITYCKHUKOB U MOTpeOHOCTEM paboTonaTeneii).
CaymaTenu MOTYT 3a7jaBaTh BOIIPOCHI PENOJaBaTesi0 YCTHO WIH TUCEMEHHO.

2.2. Meroanyeckue yKa3zaHusl 1JIs1 cJaylaTesiei

VYcnemHoe oOCBOeHHE Y4YeOHOM JMUCLMIUIMHBI IpeArojaraeT axkTUBHOE,
TBOpUYECKOE YydacThe oOydJalollerocs Ha BCEX OJTalaXx €€ OCBOEHHUS IIyTeEM
IUIaHOMEPHOM, oBceiHeBHON paboTel. OOyuaromuiicss 00s13aH 110ceaTh JEKIUH U
CeMHHapcKue (MpakTHYecKue, J1abopaToOpHbIE) 3aHATHUS, IOJyvaTb KOHCYJIbTAllMH
MpernoiaBaTelisi U BBIIOJIHATH CAMOCTOSITENIbHYIO padoTy.

Beibop MeTo0oB M cpeAcTB 00y4eHMs, 0Opa3oBaTeNbHBIX TEXHOJOTUH
OCYILLECTBJISIETCSl [pernojiaBaTejeM HCXOAs M3 HEOOXOAMMOCTH JOCTHIKECHHMS
00y4arolMMHCS IUIAHUPYEMbIX pPe3yJbTaTOB OCBOCHHMs AUCLMIUIMHBL, a TAaKKe C
Y4eTOM MHJMBUyaJIbHBIX BO3MOXKHOCTEH O0y4YaloIMXCs M3 YHCIa WHBAIMIOB U
JIUL C OFPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbS.

W3ydyeHne JNUCLUUIUIMHBI ClleyeT Ha4yuHAaThb C MpOpadOTKU HACTOSILEH
paboueil mporpaMMbl, METOJUYECKMX YyKazaHUW M pa3paboToK, YKa3aHHBIX B
nporpamme, 0coboe BHUMaHUe yAeIUTh LelsiM, 3afjadaM, CTPYKTYPe U COAEPIKaAHHUIO
JUCLHUIIIAHBIL.

['maBHOW 3aaueil KaXK[OM JIEKLUU SIBJISIETCS PACKPBITHE CYIHOCTH TEMBI U
aHaJIM3 ee OCHOBHBIX nosioxeHui. CoaepxaHue JEeKLUUH OnpeaeseTcs HacTOsALIEH
paboueli mporpaMMoi JUCUUIIIUHBIL.

JleKMK — 3TO CHCTEMAaTHYeCKOe YCTHOE H3JIOKEeHHEe y4eOHOro marepuala.
Ha Hux oOydvaromuiicsi moJjiydaeT OCHOBHOW oOBeM HH(pOpPMALUU 110 KaXIOH
KOHKpeTHOH Teme. Jlekiuu oObIMHO HOCAT MPOOJEMHBIN XapakTep W HaleJeHbl Ha
ocBellleHHe Haubosiee TPYyAHBIX M JAUCKYCCHOHHBIX BOIIPOCOB, KpPOME TOrO OHH



CIOCOOCTBYIOT (DOPMHPOBAHUIO y OOYy4YaIOIIMXCSI HABBIKOB CAMOCTOSTEIIBHOM
paboThl ¢ HAYYHOU JIUTEPATYPOA.

[Ipeanonaraercs, 4To oOy4aroluecs: MPUXOIAT Ha JIEKUKHU, TPEIBAPUTEITHHO
npopaboTaB  COOTBETCTBYIOUIMN  y4eOHBIM  Marepuas [0  UCTOYHUKAM,
peKoMeHAyeMbIM mporpammoil. Yacto oOydarommumcs TpyaHO pa3oOpaThCsi C
JUCKYCCUOHHBIMM ~ BOIIpOCAaMH, JaTh OJHO3HAYHBIA oTBeT. [IpemonaBarerns,
CpaBHMBAsl pa3JIMuHble TOYKU 3PEHHs, U3JlaraeT CBOM B3IVISA W HalleIUBaeT MX Ha
JaJIbHEWIIe MCCIeIOBaHUsl M IIOMCK Hay4yHBIX pelneHuii. Ilocne nekuum
KeJIaTeJIbHO BEYepOM IepeuuTaTh U 3aKpeNuTh MOJyYeHHYI0 WH(OpMalUIo, ToTaa
3¢ (EeKTUBHOCTH €€ YCBOEHUS 3HAUUTEIBHO Bo3pacraer. [Ipu pabore ¢ KOHCIIEKTOM
JEeKIUM HeOoOXOAUMO OTMETUTh MaTepual, KOTOPbINA BBI3BIBAET 3aTPYIHEHMS IS
IIOHMMAaHMs], TIOTIBITATHCSI HAWTU OTBETHI HA 3aTPYHUTEIbHBIE BOIIPOCHI, UCIIOJIb3YS
npeularaeMyro JIMTepatypy. Eciii caMoCTOSTeNbHO He yAaloch pa3o0parhbesi B
Matepuaine, chopMyaupyidTe BONpOCHl U OOpaTUTeCh 3a IOMOLIBIO K
MpernoaaBaTeio.

[lenbro NpakTUYECKUX U J1aDOPATOPHBIX 3aHATUHN SIBISETCS MPOBEpKa YPOBHS
IOHUMaHUsI OOy4YarOLMMHUCS BOMPOCOB, PACCMOTPEHHBIX Ha JIEKIHSIX U B y4eOHOM
JUTeparype, CTENeHM M KauecTBa YCBOGHHMS Marepuaja; IpUMEHEeHue
TEOPETUYECKUX 3HAHWM B pealbHOM IpaKTUKe pelleHus 3ajad; BOCIIOJIHEHUe
npo0esioB B MPOMIEHHONW TEOPETUYECKOW YacTH Kypca M OKa3aHHUsl IIOMOIIM B €ro
OCBOEHHHU.

[IpakTryeckue (1abopaTOpHbIE) 3aHSATHUS B PAaBHOW Mepe HalpabieHbl Ha
COBEpLIECHCTBOBAHWE WHJMBHUAYyaJIbHBIX HABBIKOB PEIIEHUsS] TEOPETUYECKUX M
MPUKJIAJHBIX 3aJa4, BBIPAOOTKY HAaBBIKOB HMHTEJUIEKTyaJbHOW paboOThl, a TaKxke
BelleHUs] qucKyccuid. KoHKpeTHBIe Mponopuuu pa3HbIX BUAOB pabOThl B IpymIe, a
TaK)Ke CIIOCOOBI MX OLIEHKH OIPE/eIIIIOTCS MPernogaBaTeseM, BeY UM 3aHITHs.

Ha npaktuyeckux (7ab0OpaTOpHBIX) 3aHSATUSX TMOJ  PYKOBOACTBOM
npernojaBaTessi oOydaroiuecs 00CyK/Ial0T JUCKYCCUOHHBIE BOIIPOCHI, OTBEYArOT Ha
BOIPOCHI TE€CTOB, 3aKpeIulsiss NMpUuoOpeTeHHble 3HAHUS, BBIIIOJIHSIOT IPAaKTUYECKUE
(1aboparopHble) 3afaHusi U T.1. [l yCHEIIHOro NpOBENEHHUs IPAKTHYECKOrO
(1rabopaTopHOro) 3aHsaTHsl o0ydarouemMycs ciieyer TIATeJIbHO ITOATOTOBUTHCS.

OcHoBHOM  (OopMOH  MOATOTOBKM  OOydaloIMXCs K  MPAKTUYECKUM
(mabopaTopHBIM) 3aHSATHSAM SBJSIETCS CaMOCTOsITeNIbHast pabora ¢  y4yeOHO-
METOJIMYECKUMH  MaTepuajaMd, Hay4yHOW JIUTepaTypoi, CTaTUCTHYECKUMH
JAHHBIMU U.T.I1.

M3y4yuB KOHKpPETHYIO TeMy, OOy4arol[UMCs MOXET OIIPEIEIUTh, HACKOJIbKO
XOpOoILIO OH B Hel pazoOpaiics. Eciu kakue-T0O MOMEHTBI OCTaJIUCh HENOHATHBIMU,
1esiecoo0pa3HO  COCTaBUTh CIHMCOK BOMPOCOB M Ha 3aHATUM 3a4aTh HX
npenojgaBarenmo. [Ipaktuyeckue (1abopaTopHble) 3aHATUA  NPENOCTABIISIOT
CTYIEHTY BO3MOYXHOCTbH TBOPYECKH PACKPBITHCS, NPOSABUTH HHUIMATHBY U Pa3BUTh
HaBbIKM MyOJIMYHOrO  BeJEHUs JUCKycCHii M oOuieHusi, copMHUpOBaTh
ornpe/ieJIeHHbIe HaBbIKM U YMEHHUS U T.IL.

CamocTtosiTenibHasi paboTa ciymiatelieil BKIO4aeT B ceOs  BBINOJIHEHHE
pa3NUYHOro poja 3adaHuii (uM3yuyeHue y4eOHOM M HaAyuyHOM JMUTEpaTyphl,
MaTepUalioB JIEKIMH, CHCTeMaTH3allMI0 IIPOYUTAHHOIO MaTepualia, IMOArOTOBKY



KOHTPOJIbHOW paboThl, pellieHre 3a1ad U T.I1.), KOTOpble OPUEHTHUPOBaHbBI Ha Ooliee
rny0oKkoe YCBOGHHME MaTepuajia H3ydyaeMOoW MJUCHUIUIMHBL [lo Kaxkaoil Teme
y4eOHOW IMCUMIUIMHBI IpernojaBaTelb INpeajaraeT oOydaroUMMCcs IepeyueHb
3aJlaHuil Uil camocTosATellbHOM paboTel. CamocTosrenbHas pabdoTa 1o y4deOHOM
JUCLMIUIMHE MOJXET OCYIUECTBISITbCS B  pasiiMyHbIX (opmax (Harnpumep:
IIOJrOTOBKA JIOKJIAJ0B; HanucaHue pedeparoB; MyOJMKaIUs TE3UCOB; HayYHBIX
CTaTei; MOAroTOBKA U 3allUTa MPOEKTa; JPyrue).

K BBINOIHEHUIO 3afaHUi U1l CAMOCTOSITENIBHOM paboThl MPeIbsBISIOTCS
clefyrolmme TpeOoBaHMS: 3aJaHMs JOJKHBI HCIIOJIHATHCS CAMOCTOSITENIBHO JIHOO
IPYNIION W MpPENCTaBIATHECS B YCTAHOBJICEHHBIH CpPOK, @ TaKXe COOTBETCTBOBATh
YCTaHOBJIEHHBIM TPeOOBaHUIM 110 0(OPMIIEHHUIO.

PerynsipHo pekoMeHayeTcsi OTBOJUTH BpeMsl JUIsl IIOBTOPEHUsSI MPONUAEHHOIrO
Marepuasa, IpoBepsis CBOU 3HAHUs, YMEHHS U HaBbIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

PesynbraroM camocTosTeNnbHOM paboThl JOJDKHO CTaTh (OPMHUpPOBAHHE Y
o0yyJaromerocs onpeieleHHbIX 3HaHUH, YMEHHH, HaBBIKOB, KOMITETEHLIUH.

[Ipy  mpoBeaeHMHM  NPOMEXKYTOYHOW  aTTecTaluy  OOydaroulerocs
YUUTBIBAIOTCS pe3yJIbTaThl TEKYLIEH aTTeCTallii B TeYeHUe repuoja o0ydeHus.

[Ipouenypa olLieHUBaHUS pe3yJIbTATOB OCBOCHHMS Y4eOHOW JUCLMUILIMHBI
(MomyJist) ocyIecTBIsIETCs HA OCHOBe AeilcTByromero [lonoxenust 06 opranusanuu
TEKyLEro KOHTPOJISl yCIIeBa€MOCTU M MPOMEXYTOYHON aTTecTaluy OO0ydaroluxcs
Batl'V.

Jlist npuoOperenust TpeOyemMbIX KOMIIETEHIIUN, XOPOIIUX 3HAHUM U BBICOKOM
OLIEHKH 10 JUCIHUIUIMHE O0YYarolMcsi HeOOXOAMMO BBINIOJIHATH BCE BUIBI pabOT
CBOEBPEMEHHO B TEUEHUE BCEro nepuoja o0yueHus.



3. YYEBHO-METOJAUYECKOE OBECIIEYEHUE YYEBHOM
JAUCHUTIJIMHBI

OcHoBHas iuTEpaTYypa

. AxBunon. Xpomarorpadus. Xpomarorpaduueckue mnapamerpsl. [DIeKTPOHHBIM

pecype] http://www.prochrom.ru/ru/?idp=105 (Jlara o6pamenus: 05.07.2020).

. Amenun B.I'. Xpomarorpaduueckue metosl ananusza. Biagumup: M3a-so Bia-

JUMHUPCKOro rocyaapcTBeHHOro yuusepceurera, 2008. 72 c.

. Bacunpe B.Il. Ananurnueckas xumus. Kuura 2. OU3nko-XxMMHYECKHUE METOJIbI

ananuza. M.: Jlpoda, 2007. 383 c.

Bunapckuit B.A. Xpomarorpadust [Dnexrponssiit pecypc]: Kype nekuuii B AByx
yactsax: Yacte 1. ['a3oBast xpomatorpadus. — DJIEKTPOH. TEKCT. AaH. — MH.:
Hayuno-meronunueckuii uentp “Onexrponnas kaura bI'Y”, 2003.

. I'moba M., Jlamorkun C.A. Xpomarorpaduueckue U CIEKTpPaIbHBIE METObI

a"Haiu3a. Munck: BI'TY, 2008. 352 c.
Kepnocex A.K., Tanyts U.E. Ananuruueckas Xumus 1jisi Oy ylIIdX TPOBH30POB
/ Tlon pen. A.W. XebGentsiesa. Yacts 1. BureGek: BITMY, 2003. 362 c.

Kapacex ®., Knement P. BBenenune B xpomaro-macc-cnekrpomerpuro. Ilep. ¢
ann1. M.: Mup, 1993. 237 c.

Jle6eneB A.T. Macc-criekrpomeTpus B opranuueckoid xumun. M.: bunom, 2003.
494 c.

. JlepuenkoB C.U. ®usuyeckas u KojutonaHass XuMusi. KOHCIIEKT JeKIUi s CTy-

neHToB O6uodaka FODY (PI'Y). [ToBepxHOCTHBIE sIBIEHUS U aacopOuus. [Dnek-
TPOHHBIH pecypc]
http://www.physchem.chimfak.rsu.ru/Source/PCC/Colloids 3.htm (/lara oOpa-
uenust: 05.07.2020).

10.Pe3nuk E.H., Cxyropesa C.I'., HauunoB [I.H. MHcTpymMeHTaIbHBIE METOABI XU-

muyeckoro aHanusza. Kupos: M3parensctBo BsiTckoro rocynapcTBeHHOro ryma-
HUTapHOro yHUBepcuTeTa, 2012. 299 c.

11.PynakoB O.b., Cenemene B.®. ®usznko-xuMuyeckue CUCTEMBbl copbaT — cop-

OEHT — 2JII0EHT B XKUAKOCTHOU Xpomarorpaduu. Boponex: BI'Y, 2003. 240 c.

12.11lanoBanosa E.H., [Iuporos A.B. Xpomarorpaguueckue meronbl aHanusza. M.:

MI'Y, 2007. 204 c.

13.GCMS-QP2010 Plus «Shimadzuy Instruction Manual, 2006.

l.

J_IOI'IOJlHHTeJleaﬂ JurepaTtypa

Buxapes A.A., 3yiikosa C.A., Uemepuc H.A., Jlomuna H.I'. ®usuxo-
XUMUYECKHe MeToJbl aHaimu3a (ydeOHoe mocobue). bapuaym: «Aatl TY»,
2011 .

KpemikoB A. I1. OcHOBBI aHATUTHYECKOW XuMUH. DU3MKO-XUMHUYEeCKUe (HH-
CTpyMEHTaJIbHbIe) MeTo bl aHau3a. M.: Xumus , 1970. 472 c.

Xumunueckas sHuukioneaus. M.: Coerckas sHumkionenus. [Tox pex. M. JL
Kunynsinna, 1988.



Ilepeuens pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHHUKAUHMOHHOMN CETH
«AnTepHer», HEOOXOAHMBIX JIsl OCBOCHHS AHCIHIIJIHHBI

1. ITopran qucranuuonHoro o6yuyenus Batl'V.

2.Paznen

ouIHATEHOTO

calita Batl'V,

o0Opa3oBaTeJIbHOW NPOTrPaMMBEI.

coleprKalrii

OITMCaHHUEC

OnucaHue MaTepHAJIbLHO-TEXHHYECKON 6a3bl, HEOOXOAMMOM IJIsl OCYLECTBJICHHS

oGpazonaTeanoro npounecca

Ilepeyennb cnennaIu3MPOBAHHBIX ayAUTOpHI (JiaGopaTopHii)

Bun 3ansaruit

Hasnauenwue ayuropuu

Jlabopamopuas paboma, nrexyus

Yuebnas ayoumopus

Camocmosmenvnas paboma

Yumanvnwie 3anvl Oubiuomexu

Ilepeyensb cnenaIH3HPOBAHHOI0 000PY/10BAHMS

ITepeuens ucmoap3yemMoro o0opy10BaHus

IIpubopyl, Heobxo0umble 015 BbINONHEHUS 1aDOPaAMOpPHbIX pabom

Hepeqenb HH(bOpMaHHOHHle TeXHOJIOI‘l/lﬁ, HCITOJIb3YEMbIX IMPH OCYLIECTBJICHHH
06p33OBaTeJ'll>HOFO npouecca mno yqeﬁnoﬁ AUCHHII/ITHHE

IIpousBoauTenn
Ne HaumenoBanue
e o Kparkas xapakrepucruka Haznavenus [10 11O u/unu mo-
crapmuk [10
1 [Tporpammuas cu- [TporpaMMmHBIii KOMILIEKC /7151 TpoBepkHu TekcToB Ha | 3A0 "AHTH-
cTeMa C MOJlyJISIMU | IIpeIMET 3aMMCTBOBaHUs U3 MHTepHET-HCTOUYHUKOB, B | [Lnaruat"
1151 OOHApYKEeHHUSI KOJUIEKIUH JccepTalus u aBropedeparo Poccuii-
TEKCTOBBIX 3aUM- cKkoif rocynapcteenHoi 6ubnuoreku (PI'B) u komiex-
CTBOBaHUM B yueO- | MM HOpMATUBHO-IIpaBoBou qokymeHTanuu LEXPRO
HBIX U HayYHBIX pa-
6orax «AHTUILIATH-
at.BY3»
2 Microsoft Office HaGop BeOG-cepBHCOB, MPEIOCTABIISIOMUN JOCTYII K 000 "PyGukon"
365 Student pa3IMYHBIM IIpOrpaMMaM M yCIyraMm Ha OCHOBE ILiaT-
Advantage dbopmer Microsoft Office, anextporHo# moyre 6us-
Hec-KJacea, pyHKIHOHATY JUlst OOLIEHUs U yIIpaBJie-
HUS IOKyMEHTAMHU
3 Office Professional | [Taker npuiioskenuit 11t paboThl ¢ pa3THYHBIMHU TH- 000
Plus 2013 Russian IIaMH JJOKyMEHTOB: TeKCTaMH, JeKTpoHHbIMU Tabimu- | "CodrJlaiin"
OLP NL Academic. | namu, 6azamu JaHHBIX, IPE3CHTALUSIMH (Mockga)
4 Windows 7 Profes- | OnepanuonHnas cucrema 00O "Pybukon"
sional and Profes-
sional K
> Kaspersky Endpoint | AHTHBHpYCHOE ITpOorpaMMHOE oOecreueHue

Security st 6uzHe-
ca

000 «Pybuxon»




6 Wupopmanmonnas | CnipaBoyHo-npaBoBasi cucteMa 1o 3akoHoaarensctBy | OO0 «Koncyns-
cucrema Koncynb- | Poccuiickoit @enepanuu TaHTKupoB»
tanTliroc

7 DJNEKTPOHHBIN ITe- CnpaBouHo-mpaBoBas cucrema 1o 3akoHojarenbetBy | OOO «["apant-
puoauueckuii cripa- | Poccuiickoit @enepanuu CepBuc»
BouHHK «Cucrema
'TAPAHT»

8 Security Essentials | 3ammra B pexxiMe pealbHOr0 BpeMEHH OT IIIMUOHCKO- | Microsoft
(3amuTHUK r'o IPOrpaMMHOT0 0OecreueHus!, BUPYCOB.

Windows)

4. MATEPHAJIbI, YCTAHABJIMBAIOIIUE COJAEPJKAHUE TEKYIIETO
KOHTPO.ISI YCIEBAEMOCTH (TKY) U CAMOCTOSITEJIbHOM PABOThHI
CJYIIATEJIEN

Dopmvr TKY:
- TECT
- nabopaTtopHas pabora;
- cobeceoBaHue.
Dopmul camocmoamenvHot pabomaoi:
- KOHCIIEKTUPOBAHUE;
- pedepupoBaHue JTUTEPATYPHI;
= BBIIIOJTHEHUE 3aJaHUM.
- paboTa ¢ JIEKIIMOHHBIM MaTeprajoM: MmpopaboTka KOHCIEeKTa JeKIUi, paboTa Ha

MOJISIX KOHCIEKTa C TEpMUHAMHM, JIONOJHEHUWE KOHCIEKTa MaTepuaiaMu U3
pPEKOMEHI0OBAaHHOM JIUTEepaTyphl.

5. MATEPHUAJIbI, YCTAHABJIMBAIOIIUE COAEP)KAHUE U ITIOPSIIOK
NMPOBEJAEHUS MTPOMEXKYTOUYHBIX ATTECTAIIUU

K cnadve 3a4eTa IOMyCKAIOTCS BCE CIIyLIATENH, MPOXOAsiye oOyueHre Ha JaHHOM
JI[TI1, BHe 3aBUCHUMOCTH OT pe3yJIbTAaTOB TEKYyIIero KOHTPOJS YCIIEBA€MOCTH U
TIOCEIIAEMOCTH 3aHATHUM, MPU ITOM, Pe3yJbTaThl TEKYILEro KOHTPOJIS YCIIEBAEMOCTH
MOTYT OBITh WCIIOJB30BaHbl IpernojaBaTesieM IIpd OLIGHKE YPOBHsS YCBOECHHS
00y4YaronMMKCs 3HAHHUM, NPHOOPETEeHHs] YMEHHH, HaBBIKOB M C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH B pe3yJibTaTe u3yuyeHus ydeOHON AUCIUIUIMHBEI.

[TpoMexxyTouHas aTTecTalys MpoBOAUTCS B (hopMe 3a4yeTa (TeCTOBBIX 3aaHui).

3ayeT MPUHUMAETCS MIPeroiaBaTels MU, IPOBOANBIIMMHU 3aHATHUS 110 JJAHHON
y4eOHOU TUCLUIUIUHE.

MeToauyeckne peKOMeHAALHH 110 NMOATOTOBKE H NPOBEAEHHI0
NpPOMEeKYTOYHON aTTeCTAlHH

[TpoMexxyTouHasi aTTecTalusl MPOBOAUTCS B LEJAX MOBBHILEHNS 3PHEKTUBHOCTH
00y4eHusl, ONpe/esIeHUs] YPOBHS MPOPECCHOHANBHON IMOArOTOBKU O0yJaroIUXCs |
KOHTpPOJIEM 3a 00ecrieYeHeM BBITIOJTHEHUSI CTaHIapTOB 00yUEeHusl.
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Ilepeyenb NpUMEpPHBIX BONPOCOB H 3aJaHHUH K 3a4eTy

is Pacnonoxure cragun ['XMC-ananuza B XpOHOJIOTMYECKOW IOCieIOBa-
TEJLHOCTHU: pa3/JeJIeHUE B KOJIOHKE, pa3/ielieHhe NOHOB, MOHU3ALUs MOJIEKYJ, I€TeKTH-
pOBaHUE MOHOB, MUPOJIU3/UCTIapEeHHE TIPOOHI.

2. Bribepure onun otBet: Kakoe yctpoiictBo HE mpumensiercst uist BBoja ra-

3000pa3HBIX IPOO B XxpomaTorpad: ra3oBblil KpaH, ra3oBasi MeTJisl, Fa30BbIN IITOK, ra3o-
BBl BEHTHUJIb



