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1. et 1 32724 OCBOEHHSI TUCHUILIMHBI
1.1 eap AMCHUANIAHBI

SIBIISIETCS
MeTo1ax

Ilenpto w3ydeHuss ydeOHOW muciuIuiHbBl “OCHOBBI  Xpomarorpaduu’”
dbopMupoBaHue y  CTYyJIEHTOB COBPEMEHHBIX MpeACTaBICHUI 0
XpoMaTorpauueckoro pasieleHuss U aHajlu3a MHOTOKOMIIOHEHTHBIX CMeceil W
METOJIOJIOTUYECKUX TMOAXOAAaX K ONTUMHU3AIMU YCIOBHH pa3JeleHus, OOHApYKCHUs,
uACHTU(DUKAIIMM ¥ KOJMYECTBEHHOM OLIGHKH pEe3yJbTaTOB aHalu3a JJsl TOBBIIICHUS

YYBCTBUTCIIbHOCTHU, TOYHOCTH U SKCIPCCCHOCTH.

1.2. 3apauyn THCHUTIAHBI

— (opMmupoBaHUE CHCTEMHOTO MPEACTABICHUS O XpOMATOrpahUIECKUX METO/IaX, HX
0COOEHHOCTSX, MPOOJIeMax peaiu3aliiy U 00JaCTIAX TPUMEHEHUS;

— W3y4eHUE COBPEMEHHBIX MPUOOPHBIX CPEACTB XpOMATOrpahuuecKoro aHaJIm3a u
BO3MOKHOCTEH MX MPOTPAMMHOI0 00CCIICUCHHS.

1.3 Mecrto qucuuminnsl (MoayJsi) B ctpykrype OOII BO
Huctmumaa  «OcHOBBI  Xpomatorpadum» OTHOCHUTCS K 4YacTH y4eOHOro TUIaHa,
dbopMupyemMoil ydacTHHKaMH OOpa3oBaTENbHBIX OTHOLICHWH. [ljis ee u3ydeHus CTyIeHT
JIOJKCH 3HATh (PU3UKO-XHUMHUYECKAE OCHOBBI METOJIOB Pa3JIeICHHs, COPOIMOHHBIX MPOIIECCOB,
OCHOBBI MATEMATUYECKOM CTATUCTUKH.

1.4 IlepeyeHb MUIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO AMCHMILIMHE (MOY.JII0),
COOTHECEHHBIX € IUIAHUPYeMbIMH pe3yJbTATAMH OCBOCHHMsA 00pa3oBaTeIbHOM
NPOrpamMmbl
N3yuenune naHHOW y4eOHOW AMCLUIUIMHBI HAIPaBICHO Ha (POPMHUPOBAHUE y OOYyUarOIIHUXCS
npodeccuonanbHbix komnerenuuit (11K):

BiajeeT 0a30BBIMU HAaBBIKAMM MCIIOJIb30BAaHMSI COBPEMEHHOMW ammapaTypsl MpH MpPOBEIECHUH
HaY4YHBIX UCCIICIOBaHMIi, 00paboTKe moydeHHbIX pe3ynbraToB ([1K-2);

TOTOB OCYLIECTBIISITH KOHTPOJb KauecTBa ChIPbs M FOTOBOM MPOLYKIMH C HCIIOIb30BaHUEM
COBPEMEHHBIX CPEJICTB U METOJIOB MCCJENOBAaHUS W aHAIM3a JUIsl LeJied macnopTU3aluu u
ceprudukaipu (ITK-4).

Ne HNunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUTUIUHBI
n.l; KOMIIETEH KOMIIETEHIINH o0yyaroImuecst ToHKHBI
) 005051 (unu e€ yactu) 3HaeT yMmeer BJIajieeT
1. IK-2 BJajieeT 0a30BbIMU | OJOK-CXEMBI ONTUMU3UPOBATH HaBbIKAMH
HaBBIKAMHU ra3oBbIX U yCIIOBUS aHallW3a, | paboThl HA
HCIIOJIb30BaHUS JKUJIKOCTHBIX BapbUPYSI XpoMarorpa-
COBPEMEHHOU xpomarorpadoB, | mapameTpbl (dbuueckoM
amnmapaTtypel  IpU | UX Xxpomatorpadu- 000pyI0BaHUH
MIPOBEICHUU aHAJIMTUYECKUE YEeCKOro Y TEXHUKOU
Hay4HbIX BO3MO>KHOCTH; pazneneHus IKCIIEPUMEHTA
HCCJIEIOBaHUH, CIIOCOGEI
obpabore Ka4eCTBEHHOU 1
MOy HCHHBIX KOJIMYECTBEHHOU
pE3yJIbTaTOB OLCHKH
pE3yJIbTaTOB
xpomarorpadu-




Ne Nunexe Conepxxanue B pesynbrare nzyuenust yueOHON AUCIUTIIMHBI
1'[.1?[. KOMIIETEeH KOMIIETEHIINH 00yJaromuecst TOHKHBI
U1 (unu e€ yacTh) 3HaeT ymeer BJIaJieeT
YEeCKOro aHaJIM3a;
CHOCOOBI
MOBBILICHUS
3¢ (HeKTHBHOCTH
aHaim3a
2 [1K-4 rOTOB TEOPETUYECKHE apryMEHTUPOBAHO | MPAKTUYECKH-
OCYIIECTBIISATh OCHOBBI BBIOMPATH CXEMBI MU TIpUEeMaMH
KOHTPOJIb KauecTBa | XxpoMaTtorpadu- aHayuza ¢ MPUMEHEHUS
CBIPBsI ¥ TOTOBOM YECKOTo IIPUMEHEHUEM 3aKOHOMEPHOC
MPOIYKIINH C | pa3meneHus u pa3IMYHBIX Tel
HCII0JIb30BaHUEM MOCJIEAYIOILETr0 BapHaHTOB r'a30BOil | XpoMaTorpad
COBpPEMEHHBIX JNETEKTUPOBAHUS | U KHUIKOCTHOM UYECKOTO
CPEJICTB U METO/IOB | aHAJIMUTOB IS xpomarorpahuu paszneneHus
UCCIICIOBaHUS | | menei TUISE KOHTPOJIA | ANl PEeIICHUs
aHayIM3a JUIs Leled | MaclopTU3allMy U | KAueCTBa ChIpbS U | IPAKTHUECKUX
NacHopTH3alUuu | | cepTUUKALINU; TOTOBOM 3azaq B
cepTUHUKAIIH AHATHTHICCKIC MPOAYKIHH obnacTu
BO3MOXKHOCTH KOHTPOJIA
COBPEMEHHBIX KadecTsa
xpomarorpadu- ChIppA =
YEeCKUX METOJI0B roToson
MPOTYKIIHH

2. CTpyKTYypa U coJiep:KaHue TUCIHUIIHHbI
2.1 Pacnpeaesnenue TPyI0EMKOCTH AUCUMILIMHBI 10 BUIaM padoT
O6mas TpyA0EMKOCTh TUCHHUIUTHHBI cocTaBisieT 5 3ad. ef. (180 uacoB), ux
pacripeziesieHne 1o BujaaM paboT mpeacTaBiieHo B Tadmuile (s cTyaeHToB ODO).

Bun yue6HO# paboThI Bcero CemecTpsl
4acoB (uacer)

7
KounrakTHasi paboTa, B TOM yHcJIe: 108,3 | 108,3
AyauTOpHBIE 3aHATHS (BCEro): 102 102
3aHgaTHSA JIEKIUOHHOIO TUIIA 34 34 - - -
JlaGoparopHbIe 3aHATHS 68 68 - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI, i i i i i
MPAKTUYECKHUE 3aHITHS)
HNnas konTakTHas padora:
Kontpons camocrosrenpHoit padoTsl (KCP) 6 6
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM YHUCJIe: 45 45
Kypcogas pabora - - - - -
[TpopaboTka yueOHOro (TeOpeTHUECKOro) MaTepuaia 20,0 20,0 - - -
BrinonHenne MHAMBUYaIbHBIX 3aJaHUN (TIOATOTOBKA 150 150 i i i
COOOIIIEHUH, TIPE3EHTAIUI ) : :




Pedepar - - - - -
IToAroTOBKA K TEKYyIIEMY KOHTPOJIIO 10,0 10,0 - - -
KouTtpoJn:
[ToaroToBKa K 3K3aMeHY 26,7 26,7
O01mas TpyA0eMKOCTh yac. 180 180 - - -
B TOM YHCJI€ KOHTAKTHAsI 1083 | 1083
padora
3a4. e 5 5

2.2. CTpyKTypa IMCHHUILIHHBI

PacnipeencHue BUIOB y4eOHOU paOOThI M UX TPYAOEMKOCTH TI0 pa3/iesiaM AUCIUILTHHBL.
Paznensl quctuminnel, uzydaemsie B 7 ceMectpe (st ctynentoB ODO)

KommuectBo yacos

Ne AynuropHas CamocTosrenb
pazze HanmenoBanue pasnenoB
1 Bcero pabora Has pabota
JI I13 JIP

1 2 3 4 5 6 7
[TpuHumn metona
xpomatorpadum.
Knaccudukanms

1 Xpomarorpadudeckux 32 8 16 8
METOIOB aHaJIN3a.
OcHOBHbIE TEPMUHBI U
MOHATHUS XpoMaTorpapuu

2 I"a3oBas xpomaTorpadus 36 8 20 8

3 BricokoaddexTrBHas 8 8 12 8
KHUJIKOCTHAsI XpoMaTorpadust

4 Hpyrue BapUAHTBI 2 8 12 6
AKHJIKOCTHOM Xpomarorpaduu

5 [Tmanapuast xpomaTorpadus 15 2 8 5

6 Htoro o pasenam | 445 34 68 35
JTUCLUTUTMHBI

7 KonTpons camocTosiTeTbHOM 6
pabotsl (KCP)

8 [IpomexyTouHas arTecTanus 03
(MKP) '

9 [TonroToBka K TEKyLemy 10 10
KOHTPOJTIO

10 | [IpoMexyTOYHBIH KOHTPOIh 26,7

11 OO6m1ast TpyA0€MKOCTh TI0 180 45
JTUCLUTUIAHE




2.3 Copaep:xanue pa3ieoB TUCHUILTHHBI
2.3.1 3auaTus JeKIMOHHOI0 THIIA

No HanmenoBanue Conepxanue pasnena dopma TeKyIero
pasznena KOHTPOJIS
1 2 3 4
1 | Ipuauun merona | Kiaccuduxanus xpomarorpaduaeckux CobecenoBanue
xpomarorpaduu. | METOJ0B aHaIM3a. Buabl xpomarorpaduu
Knaccudukanus | mo cnocobam peanmuzanuu. OCHOBHBIE
xpomarorpaduye | xpomarorpaduueckue napaMmeTpsl.
CKUX MeTOZIoB | TeopeTrnuecknue OCHOBBI
aHau3a. XpoMaTorpaduyeckoro pazaeseHus.
OcHoBHbIE dakropsl, Bausomue Ha 3G PEeKTUBHOCTD
TEPMUHBI U pasnenenus. KauecTBeHHbIH U
TOHSATHS KOJINYECTBEHHBIN aHAIHN3 B XpoMarTorpaduu.
xpomarorpaduu
2 I"azoBas ["a30-xuaKOCTHAS U ra30-a1cOpOLMOHHAS CobecenoBanue
xpomarorpadus | xpomatorpadus. Henonsuxssle $hasbl, ux
kinaccuukanus. HemoaBrkHbIE KHUIKHES
¢a3bl, KoHCTaHTHI PopiHaiinepa u Mak-
Peiinonpaca. AnmnaparypHoe odpopmiieHHue
METO/a Ia30Boi xpomarorpaduu,
JETEKTOPHI (KaTapoMeTp, TNIAMEHHO-
MOHU3ALMOHHBIN, IJITAMEHHO-
doToMeTpuyecKuii, macc-
CHEKTPOMETPUUYECKHH U JIp.), KOJIOHKH.
W nenTudukanys BeUIecTB U MOIydeHUe
KOJINYECTBEHHBIX JJAHHBIX METO/I0M ra30BOM
xpomarorpaduu. OnTuMU3anus yCaoBui
aHanu3a. CrienuanbHble BapUaHThl Ta30BOH
xpomarorpaduu: CBepXKpUTHIECKas
GuroniHAsT, TUPOTUTHYECKAS,
BBITECHHUTEIBbHAS U JIp. ['a30Bas xpomaro-
Macc-CIeKTPOMETPHSI.
3 | Bricokoadpdextus | HopmansHO-(azoBas BeicOk0dpdeKkTrBHAS CobecenoBanue
Hasl )KUAKOCTHAs | )KUJKOCTHas Xxpomarorpadus. Ousmnko-
xpomarorpadus | XUMHUYECKHE B3aUMOICHCTBUS B CHCTEME

COpPOEHT-2/TI0EHT-KOMITIOHEHT, TEOpHUS
pasznenenust CHaitnepa. Knaccuduxamnus n
CBOWCTBA MOABIKHBIX (a3.
O6parienHo-¢azoBasi BbICOKOA(G(HeKTUBHAS
KHUJIKOCTHAsE XpoMaTorpagus Ha CBSI3aHHBIX
¢dazax. MoauduimpoBaHHbIE CUITUKATEITH.
[TonsmxHbIe (azbl. ONTUMU3ALUS YCIOBHMA
aHainu3a. AnmnaparypHoe oopmiieHue
MeToaa. JleTeKTopshI:
cneKkTpodoToMeTpHUECKHE,
AIIEKTPOXUMUYECKHE,
pedpakroMeTpudeckue, GayopeciieHTHBIC U

ap.




HaumenoBanue
pasnena

Coneprkanue pazaena

®dopma TEeKyIEero
KOHTPOJIA

2 3

4

Jpyrue BapuanThl | 3aKOHOMEPHOCTH HOHOOOMEHHBIX
JKUIKOCTHOM MPOIIECCOB, (DAKTOPHI, BIMSIONINE HA

xpomatorpadum | xpomarorpapudeckoe pazaenenue. Monnas
xpomarorpadus. loH-mapHbIil BapuaHT
BDXKX, mogudukarus noaBuxHoON (hasbl.
JleTeKTOphl U KOJIOHKH, TI0/1aBJICHUE
(hOHOBOM JIEKTPOIIPOBOJHOCTH TIOIBUKHOU
(ha3pl. DKCKIIO3MOHHAs XpomaTorpadus,
OCOOCHHOCTH | CITIOCOOBI peanu3alnu.
[TpenapatuBHas BOXKX.

CobecenoBanue,
JIOKJIaT

JlocTonHCTBa M HEJIOCTATKH, CITIOCOOBI
peanu3anyu; BOCXOISIAsi 1 HUCXOA1Ias,
JIByMepHasi, paauanbHas. Unentuduxanus u
KOJIMYECTBEHHOE OIpeeiICHne, 00padoTKa
XpPOMATOTPaMM U UHTEPIIpETaIUs
pe3ynbTaTOB.

[lnanapnas
xpomarorpadus

CobecenoBanune

2.3.2 3aHATHA CEMUHAPCKOI0 THIA
3aHATHS CEMUHAPCKOTO TUIIA HE PETyCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATHUS

HaumeHnoBaHue 1a00paToOpHBIX paboT

®opMa TeKyLero
KOHTPOJIA

Pacuer nnnexcoB yaepxkuBanus, uaeHtudukamnus. Onpenenenue
s pexTUBHOCTU XpOMATOTpahUIEeCKOM KOJIOHKH

Paznenenne cmecu yrieBoaopoi0B, KOJTMUECTBEHHBIN aHAIINU3,
pacueTsl B ra30Boi xpoMaTorpaduu

[Tporpammupyemsiii pexum B I 7KX. Paznenenue cmecu cniupToB

Pa3II€J'I€HI/I€ MHOTOKOMIIOHEHTHOI CMECH OpPraHn4Y€CKUX BCIICCTB.

Ompenenenue coctaBa pactTBopurens 646

KX onpeneneHue necTUIUAOB B O0BEKTAX OKPYKAIOIIEH CPEIb

Omnpenenenue HehTenpoAYKTOB B ouBe MeTooM [ X-TT1/]

.|Onpenenenne heHONBHBIX KUCTOT MeTo oM BOXKX

B PAaCTUTEIBHBIX (hapMMaTepuaiax

.|Onpenenenne caxapoB B COKOBOM MPOTYKIIUU

MetosioM BOKX-PM/]

. |AHamu3 nmuenuHoro meaa Meroagom TCX

CobecenoBanue B
dbopme 3anuTHI
1a00paTOPHBIX

pabor
Joxmabl

2.3.4 TlpumepHasi TeMATHKAa KyPCOBBIX padoT
KypcoBbie paboTbl He IPEIYCMOTPEHBI




2.4 TlepeyeHb y4eOHO-METOIHYECKOr0 00ecnedeHHUsl Il CAMOCTOSATEILHOI padoThI
00y4aoIMUXCH M0 JUCHUILIMHE (MOIYJIIO0)

Ne Bun CPC [TepedyeHpb yueOHO-METOUYECKOTO 00ECIICUCHUS
JICIIATUTHHBI IO BBITIOJTHEHUIO CAMOCTOSITEIIbHON pabOThI
1 [Ipunuun merona 1CrrueB C.H. BeicokoaddhekTuBHAS KUIKOCTHAS
XpoMmarorpaduu. xpomaTtorpadus: aHaTUTHKA, PU3nYecKass XuMus,
Kiacenduxarus pacno3HaBaHHEe MHOIOKOMIIOHEHTHBIX cucteM [Tekcr]:
Xp;gg;ggjggzgzﬂx yuebHoe mocobue / C. H. Crrues, B. A. 'aBpminHa. —
OCHOBHLLE T epMI/IHB'I x| Canxr-TlerepGypr 1 ap.]: Jlans, 2013. — 255 c.
TMOHSTHS XPOMATOTPAOUH | ) A ya iyrprgeckas XUMULSL, ITpo6nembl u noaxoasl (B 2-X
2 | Tasosas xpomarorpa®us | 1) pon. pen. Kemshepa P., Mepme X.-M., Orto M.,
3 Bricokospextipras Buamep I''M., niep. ¢ anr., M.: Mup ACT, 2004.
KHUJIKOCTHAS
Xpomarorpadus 3 Xpomatorpadus [Tekcr]: yueouuk / B. 10. Konroxos. —
4 Jpyrue BapuaHThl Cankr-IlerepOypr [u np.]: Jlans, 2012. — 222 c.
SKAIKOCTHOU
Xpomarorpagun 4 PactBoputeim B BOXKX [Texcr] = THE HPLC
5 Inanapuas SOLVENT GUIDE / TII. Canek; mep. ¢ anri. A. A.
Xpomarorpadust l'opbarenko um E. W. Peunoit. — M.: BHMHOM.
JlabGopatopus 3nanuii, 2009. — 704 c.
5 Xpomatorpapus. HHCTpyMeHTalbHas aHAJIUTHKA:

METO/BI XpoMaTorpadgpuu 1 KamwuIIPHOTO dIIEKTpodopesa
[Tekcr] / FO. bexkep; nep. ¢ nem. B. C. Kyposoii non pen.
A. A. Kypranoa. — M.: Texnocdepa, 2009. — 470 c.

6Meroauyeckue  pEeKOMEHJAlMM K  OpraHu3aluu
ayIUTOPHOM ¥  BHEAYAUTOPHOW  (CaMOCTOSITENLHOMN)
paboThI CTYJICHTOB: Meroauueckue

ykazanust/coctasurenu T.I1. Cropoxenxko, T.b. ITounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap, KybGanckuii
rocyHusepcutet, 2018, 89 c.

qyucila HWHBAJIXWIOB

Y4eOHO-MeTOANYECKNE MaTepUabl UIsl CAMOCTOSITENIbHON paboThl oOydaromuxcs 13

n JI

C

OTPAaHMYEHHBIMH  BO3MOXKHOCTSIMU  3710poBbsi  (OB3)

NPEJOCTABISIIOTCS B OPMax, alalTHPOBAHHBIX K OTPAaHUYEHUSM MX 3JI0POBBSI U BOCTIPUSTHS
uHpOpMaLUu:
JI71st T C HApyIICHUSIMH 3PEHHS:

— B 1e4aTHOM hopMe yBeTMUeHHBIM MIpUPTOM,
— B (hopMe FIIEKTPOHHOTO TOKYMEHTA,

— B Gopme ayaunodaiina,

— B ieyaTHO! (hopme Ha si3bike bpaiins.
JIyist L ¢ HapyIIEeHUsAMHU CIIyXa:

— B reuaTHO# dopme,

— B (pOpME AIIEKTPOHHOIO TIOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMA OIIOPHO-JBUTATEIBLHOTO amnmapara:

— B 1e4yaTHo (opwme,

— B (hopMe FIIEKTPOHHOIO TOKYMEHTA,




— B opme ayauoaiina.
JlaHHBII TIepedeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B ydeOHOM mpolecce HCIONB3YIOTCS CIEAYIOUIe 00pa3oBaTeIbHbIE TEXHOJOTHH:
NPOBE/ICHUE JICKIMI KaK C MCIOJIb30BAHUEM MYJIBTUMEIUIHOTO 000pyIOBaHHS, TaK U 0e€3.
Meron ManbIX TPyI, pa3dop MPaKTHUECKUX 3a]lady, TPYIIOBBIE TUCKYCCHH, OOCYKICHHE
AKCIEPUMEHTAIBHBIX PE3YJIbTATOB.

JIis  WHBAIMIOB H  JHUI] C  OrPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3JI0pOBBS
peanu3yloTcs HMHIUBHIyalbHbIE 00pa30BaTENbHBIC TEXHOJOTMH, KOTOPBIC IO3BOJISIOT
MOJIHOCTRIO HMHIUBUAYaTN3UPOBATh  COACPKAHHWE, METOABl W TEMIIBI  y4eOHOU
NEeSITeIPHOCTH HWHBAINA, BHOCHUTh BOBpPEMs  HEOOXOJMMbIC  KOPPEKIMH  Kak B
JESATEIIbHOCTh CTY/ICHTA-UHBAIH/IA, TAK U B JICATEIILHOCTH IPEIO1aBaTEIsI.

Jlnist UL ¢ OTPaHUYCHHBIMUA BO3MOXKHOCTSIMHU 3JI0POBBSI ITPEyCMOTPEHA OpraHU3alHs
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM 3JICKTPOHHOH TTOYTEHI.

4. OueHouyHble CpeACTBa JUIA TeKYLIero KOHTPOJS YCIeBaeMOCTH H
NPOMEKYTOYHOM aTTecTaluu

4.1 OueHo4yHble CpeACTBa /UIA TeKYyIIero KOHTPOJISI YCHeBAaeMOCTH M
NPOMEKYTOYHOM aTTecTaluu

OrneHouHble CpeAcTBa IMpeIHA3HAYEHBl JJIsl KOHTPOJS M OLEHKH 00pa3oBaTENIbHBIX
JOCTHXKEHUN OOyJaroumxcs, OCBOMBIIMX IpOrpaMMy y4yeOHOM JUCHUIUIMHBI «OCHOBBI
xpomarorpadun.

OneHOYHBIE CpelCTBAa BKIJIIOYAIOT KOHTPOJIbHBIE MaTepuasbl s pPOBEIEHUs
TeKyLIero KOHTPoJsA B (GopMe JOKJIAZ0B C MPE3eHTALMsIMM, Pa3sHOYPOBHEBBIX 3aJlaHUH,
CUTYallMOHHBIX 3aJ]a4, OTUYETOB IO JIA0OpaTOPHBIM pabOTaM U MPOMEKYTOUYHOM aTTecTaluu
B (hopMe BOIPOCOB U 3aJIaHUH K IK3aMEHY.

OneHouyHble CpelCTBA JJI WHBAJIUAOB U JIMIl C OTPAHMYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbS ITPENOCTABIIAETCS AOMOJIHUTENBHOE BPEMsI JUIsl IOATOTOBKU OTBETA HA DK3aMEHE;

— IIpU NIPOBEICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00YUEHUSI MHBAJIUIOB U JIUI]
C OIrpaHMYEHHBIMM BO3MOXXHOCTSIMH  3J0POBbSl  IIPEIyCMATPUBAETCS  HCIOJI30BAHUE
TEXHUUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHAUBUAYAIbHBIMU OCOOEHHOCTSIMY;

— IpH HEOOXOAUMOCTH JuIs OOyYaroIIMXCsl C OrpaHHMYEHHBIMH BO3MOXKHOCTSMHU
3I0pOBbSl U WHBAJIMIOB MpOLEAYypa OLEHUBAHUS PE3yJbTaTOB OOYYEHUS MO JUCHUIUIMHE
MOJKET IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oneHUBaHUs pe3yIbTaTOB 00YUEHHS] MHBAIMUJIOB U JIUI] C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMHM 3JI0POBbSI M0 JAMCLUUIUIMHE (MOJYJI0) MpPEIyCMaTpUBAET IpPelOoCTaBICHUE
uHpopmanuu B ¢GopMax, aJanTHUPOBAHHBIX K OrPAaHUYECHUSM HX 3J0POBbS U BOCHPHUATHUS
uHpOpMaLUu:

JUig U1l ¢ HapyIIEHUSIMU 3PEHUSL:

— B Ie4aTHOM popme yBenHMueHHBIM MIpUPTOM,

— B popMe JIEKTPOHHOTO JOKYMEHTA.

JUig U1 ¢ HapyLIEHUAMH CiIyXa:

— B IevaTHO# dopme,

— B ()OpMeE AIIEKTPOHHOIO TIOKYMEHTA.

Jnist i1 ¢ HapyIeHUsIMH OTIOPHO-/IBUTATENIBHOTO amapara:

— B 1e4yaTHoi (opwme,



— B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.
Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS B (hOpMe Ompoca, PEeHICHUsT CUTYAI[HOHHBIX
3amad, co0eceloBaHMs 1O TPUMEHEHUIO METOJOB Xpomartorpaduu Uis  OLEHKH
XapaKTEPUCTHK 0OBEKTOB, 3allIUTHI Ja00PATOPHBIX PadoT.

CprKTypa (l)OHL[a OICHOYHBLIX CPEACTB AJIHA TeKleIeﬁ 4 l'[pOMe)KyTO‘lH()ﬁ arTrecraumu

Kon Hanmenosanune
KonTtpomupyemsbie .
Neo KOHTPOJINPYEMOii OLIEHOYHOTO CPE/ICTBA
pazieinbl (TeMbI) >
/T KOMIIETEHIIUU Texkymmi [TpomexxyTounas
JVCIATUIAHBI
(unu ee yacTH) KOHTPOJIb aTTecTalus
[IpuHnun merona [1K-2, I1K-4 CobecenoBanue, | Bompocs! Ha
xpomarorpadumu. nabopaTopHas aKk3aMeHe 1-5,
Knaccudpukanus pabota 19,20
1 XpoMaTorpadudeckux
METO/IOB aHaJIH3a.
OCHOBHBIE TEPMUHBI H
MOHSTHS
xpomMarorpaduu
I"a3oBas [1K-2, I1K-4 CobecenoBanue, | Bompocs! Ha
2 xpomatorpadus nabopatopHas sKk3amMeHe 6-11
pabora
Bricokoapdextusnas | I1K-2, TTK-4 CobecenoBanue, | Bompocs! Ha
3 KUAKOCTHAs nabopaTopHas sKk3ameHe 12-16
xpomatorpadus pabota
Hpyrue BapuaHThI [1K-2, I1K-4 CoOecenoBanue, | Bompocs! Ha
4 AKHUJIKOCTHOM JTOKJIa]l sKk3amene 17
xpomarorpaduu
ToukocnoHas [1K-2, [IK-4 CobecenoBanne, | Bompoc Ha
5 xpomarorpadus nmabopaTopHas sK3amenel 8
pabota

IHoka3aTenu, KpUTEPHHU U IIKAJA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

Kon n CooTBercTBHE YPOBHEH 0CBOCHHS KOMIIETEHIIUH IJIAHUPYEMbIM
HanMMeHOBaHHe pe3yJbTaTaM o0y4eHusl U KPUTEPUSIM UX OLleHHBAHHUS
KOMITeTEeHIUI IOPOrOBbIH 0a30BblIii NPOABHHYTBINA
Ouenka
Y 10BAETBOPUTETHHO Xopo110/3a4TeHO OTan4HO /3a4TEHO
/3auTeHO

[1K-2 Brnageer
0a30BLIMH
HaBBIKAMH

HCITOJIB30BaHMS

COBPEMEHHOM

ammaparypsl pH

3naem — 9aCcTUYHO
OJIOK-CXEMBbI Ta30BBIX
1 )KHJIKOCTHBIX
xpomarorpagos,
HEKOTOPBIC CITOCOOBI
KOJINYECTBEHHOU

3uaem - OJIOK-CXEMBI
ra3oBBIX U
YKAIKOCTHBIX
xpomartorpados, ux
AHAJUTHYECKHE
BO3MOKHOCTH;

3uaem - OJIOK-CXEMBI
ra3oBBIX U
YKAIKOCTHBIX
xpomatorpados, ux
AHAJIUTHYECKHE
BO3MOKHOCTH;
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POBEICHUHU OLIEHKHU CHOCOOBI CIIOCOOBI
Hay4YHBIX xpomarorpadu- Ka4eCTBEHHOU U KOJIMYECTBEHHOMN
UCCIICIOBAaHUH, | YECKOI'o aHalIM3a KOJINYECTBEHHOMN OLIEHKHU
o0paboTke OLICHKH PE3YJIbTaTOB xpomarorpadu-
HOJIy4EHHBIX xpomarorpagu- YEeCKOI'o aHajIM3a
pE3yJIbTaTOB YEeCKOr'0 aHaJIN3a; CIIOCOOBI TIOBBIIIICHUS
criocoGsi mopimenns | 2P PEKTHBHOCTH
5> (EKTHBHOCTH aHaJln3a U €€ OLEHKU
aHaJIM3a
Ymeem - BappupoBarb | Yueem - Ymeem -
napameTpsl ONTUMHU3UPOBATh ONTUMH3UPOBATh
xpomarorpadu- yCIIOBUS aHAJIN3a, YCIIOBUS aHAJIN3a,
YECKOI'0 pa3/ieseHHs BapbUpys IapaMeTpbl | BapbUpys MapameTpbl
xpomarorpadu- XpomaTtorpaduyeckoro
YECKOI'o pa3/ieseHHs paszaeneHus,
aHaJIM3UPOBATh
Pe3yJbTATHI C LEIIbI0
OIIpe/IeTICHUS
NaJIbHEUIIINX
HCCIIEIOBAHU I
Braoeem - Bnaoeem - HaBbikaMu | Biadeem - B IOJIHOM
OCHOBHBIMHU paboThI Ha o0beMe HaBBIKAMHU
HaBbIKaMU pabOThl HA | XpoMaTorpa- paboThl Ha
xpomarorpaduyeckoM | pugeckom Xpomartorpadhuaeckom
000py10BaHUU 000pyI0BaHUH U 000pYyZIOBaHUH U
TEXHUKOU TEXHUKOU
HKCIEpUMEHTA HKCIEPUMEHTA IO
noa0opy yCIIOBUA
aHaJn3a
I1K-4 rotos 3naem- 3naem- 3naem -
OCYLIECTBIATh | aHAIUTUYECKHE TEOPETUYECKHE TEOPETUYECKHE
KOHTPOJIb BO3MOXKHOCTH OCHOBBI OCHOBBI
Ka4yecTBa ChIpbA U | XpoMmarorpaduyeckux | xpomarorpagu- xpomarorpadu-
FOTOBOM METOJI0B YeCKOT0 pa3/eJIeHUsl U | YECKOIo pa3esieHus u
MPOAYKIUH C MOCJIEAYIOILLETO MOCJIEAYIOLIETO
HCIIOJIb30BAHUEM JETEKTUPOBAHUS JIETeKTHPOBAHUS
COBPEMEHHBIX aHAJIMTOB JJIs LieJIen aHAJIMTOB JJIs LIeJIen
CPEICTB U MacHopTU3aLUU U MaCIOPTU3AIIH U
METOJI0B cepTUUKAINH; cepTHdUKanuy,
UCCIIEIOBaHUS U S — aHATTUTHYECKHE
aHanm3a JUis BO3MOYKHOCTH BO3MO>XHOCTH
nesnen COBDEMEHHBIX XpoMarorpaduaeckux
NacropTU3aAUH U xpomarorpaduueckux | METOAOB, PHHLMIIEL
cepTuduranu METOIOB BbIOOPA METOJTUKH
aHaJn3a
Ymeem - Ymeem - Ymeem -
aHAIU3UPOBATH apryMeHTHPOBAaHO pa3padaTbIBaTh CXEMBI
BO3MOYKHOCTH BBIOMPATH CXEMBI aHaJn3a C
pa3IMYHBIX BApUAHTOB | aHAJIU3a C IIPUMEHEHUEM
ra3oBoH U IPUMEHEHUEM pas3IMYHbIX BApUAHTOB
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JKUIKOCTHOU

pa3IMYHbIX BapHAHTOB

ra30BOU U YKUIKOCTHOM

MPaKTUYECKHX 3a]1a4 B
00J1aCTH KOHTPOJIS
KauecTBa ChIPbS U
TOTOBOM MPOYKIIHH

xpomarorpadun ra3oBOii U Xxpomarorpaduun
JKUJIKOCTHOMN
xpoMarorpaduu
JUTSL KOHTPOJIS
Ka4yecTBa ChIPbs U
rOTOBOM IIPOYKLIUH
Braoeem - Braoeem - Braoeem -
NPaKTUYCCKUMHU NPaKTUICCKUMU PAaKTUIECKUMU
npueMamMu npueMamMu npueMamMu
xpomarorpadu- IPUMEHEHHS IPUMEHEHHS
YEeCKOTO pa3JeiCHHsI 3aKOHOMEPHOCTEH 3aKOHOMEPHOCTEH
XpoMaTorpauyeckoro | XxpoMaTorpapuieckoro
pasaencHus s pasaencHus s
pemeHus ONITUMH3AINN YCIOBUI

aHajJIm3a

TunoBble KOHTPOJIbHBIE 3aJaHHUsI HJM HHbIE MaTepHAaJIbl, HEOOXOAUMBbIE IJIs
OLICHKM 3HAHM, YMEHHMi, HABBIKOB M (MJIH) ONBITA JAEATEIbHOCTH, XaPAKTEPHU3YHOIIHX

ITaIbI
NMPOrpaMmblI

¢dopmupoBaHusi KOMIleTEeHIIMIT B mpoLecce OCBOeHHS 00pa3oBaTeJbHOI

Texkymuil KOHTPOJIb IPOBOJUTCSA IIyTEM IIPOBEACHMS OIPOCOB CTYJIEHTOB B XOJE
71a00paTOPHBIX 3aHATHH, B (hopMe cobecesoBaHMs, 3aCTYIIMBAHUS U O0CYXKIEHUS JTOKJIAaJI0B U

3alUThl  J1a00paTOpHBIX pPadoT.
KOHTPOJIbHbIE BONPOCHI.

[Ipn mnpoBeneHMHM TEKyIIEro KOHTPOJSI HCIOJb3YIOT

1 Pacuer unaekcoB ynepxuBanus, uaeHtTuukanus. Onpenenenne 3pPeKTUBHOCTH
XpoMaTorpauueckoi KOJIOHKH

2 Pa3nenenue cMecu yriieBogopo10B, KOJMYECTBEHHBIN aHAIN3, pacyeThl B Fa30BOM
xpomaTorpaduu

3 IIporpammupyemsiii pexum B [0KX. Paznenenune cmecn cniupToB

4 Pa3nenenre MHOrOKOMIIOHEHTHOM cMecH OpraHuyecKux BeriecTB. Onpesenenne
cocTaBa pacTBopuTess 646

5 KX onpeneneHue NecTUITUAOB B O0BEKTAX OKPYKAIOIIEH CPEIbI

6. Omnpenenenue HedrenpoaykToB B mouse meroom [ X-TTH]]

7. Ompenenenne  ¢GeHONBHBIX  KHCIOT  Merogom BDOXX B pacTuTenbHBIX
dapmmarepuamax

8 Onpenenenne caxapoB B COKOBOM mpoaykiuuu Mmerogom BOKX-PM/]

9 AHanu3 muenuHoro Mena merogom TCX

Tembl 10KI210B:

CriennanpHble BApUaHThI )KUAKOCTHON XpoMaTorpapuu
Caepxkpurnueckas (arougHas xpoMaTorpadus
[TpumeHeHne MeTo10B XpoMaTorpaguu B IPOU3BOICTBEHHON U HAYYHOH MpaKTHKe

Bomnpocs! 115 cobecenoBanus:
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Pazpea 1. [lpunnun metoga xpomarorpaduu. Knaccuduxamnms xpomarorpadudeckux
MeTo/10B aHanu3a. OCHOBHBIE TEPMUHBI M TOHATHS XpoMaTorpaduu

1 [Tpuniun merona xpomarorpaduu. 3agayn 1 IPUMEHEHNE XPOMaTOTrpapu.
2. Knaccudukanus meronoB xpomarorpaduu 10 MPU3HAKY MPUPOJIBI SBICHUI B OCHOBE
paszieneHus, 0 arperaTHOMY COCTOSIHHIO IOJIBWKHOM M HEMOJBMXXKHOHM (a3, mo meroauke
HPOBECHUSL.
3. OcHoBHBIE MapaMeTpbl XpoMaTorpaduieckoro mporecca. KoHmenuus TeopeTuyecKux
tapenok.  Kunermueckast ~ Teopus.  PasmbiBanme — xpomatorpaduyeckoil  30HBIL.
Xpomarorpaduueckuii nuk. Kosddumment acummerpun u pasmpitus. Dopma M30TEPMBI
COPOIMHK ¥ COOTBETCTBYIOIIME UM MTPOPHIH XpOMATOTpahuIecKuX MUKOB.

4, [Tapamerper  yaepxkuBanusi. Bpemst  ynepxkuBanus. OObeM  yAep>KUBaHHUSL.
AOCOIOTHBIE U UCIIPABIICHHBIC BEIHUMHBI yaepxkuBaHus. Koadduuuent emxoctu.
5. [TapameTpsl pa3aeneHus. Koaddunment pacrpeeneHus. Pazpemenue.

Db dexkTuBHOCTE XpomaTorpaduyeckoil KOJIOHKH. UHCIO TEOpEeTHUYECKHX Tapeiok. BreicoTa
9KBUBAJICHTHAs TEOPETUYECKOM Tapeike. CeleKTUBHOCTb.

6. OCOOCHHOCTH METOIMKH XPOMATOrpaUuecKoro aHaiam3a CIOXKHBIX CMecei: BhIOOp
METOJIa MPOOOIIOATOTOBKH, (hpaKIMOHUPOBAHKUE TIPOO, oOecrieueHne HeOOXOAUMOTO YPOBHS
3¢ (EKTUBHOCTH U CEIIEKTUBHOCTH KOJIOHKH, 00ECIICUECHUE MOTHOTHI JIETEKTUPOBAHHUSL.

7. [TocTpoeHre cxeMbl aHalW3a PEATbHBIX OOBEKTOB C HCIIOIB30BAHHEM METOa
xpomarorpaduu, BEIOOp MeTOa.

Pa3nen 2. 'azoBas xpomarorpadus

1 [TpuHIMNBI MACHTU(UKAIIME BEIIECTB B Ta30BOW XpomaTorpapuu M KHIKOCTHOM
xpomarorpaduu. Muaexcsl KoBaua. MeTos craniapTHOM 100aBKU.

2. KonuuecTBeHHBI aHanW3, NPUHLUIBI U MOAXOAbI K HMHTEPIPETAlMH IOJTYYEHHBIX
JTAHHBIX B XpoMaTorpaguu.

3. Cxema razoBoro xpomartorpada. OCHOBHbIE Y3JIbI XpomaTorpada, X HazHaYeHHE U
IIPUHLINI JEHCTBUS.

4. Hacanounble 1 KanmwuIsipHbIE KOJIOHKM 1Sl ra3oBoi xpomatorpaduu. CopOEeHTHI.

Henonsuwxkueie xuakue Qaspl. KonaeHnnoHMpoBaHME KONOHOK. TeXHHWKa BBOJAa MPOOHI.
[TporpaMMupyeMslil pexxuM XpoMaTorpagupoBaHusl.

5. JlerekTopsl B Tra3oBoil Xxpomarorpaduu. YyBCTBUTENBHOCTH jeTekTopa. Ilopor
YyBCTBUTENBbHOCTH.  JIMHEWHBIM  nuanma3oH  gerekTopa. [a3oBas  Xpomaro-macc-
CIIEKTPOMETPHUS.

6. OntuMuzanus ycJIOBUM aHanmu3a B Ta30Boil xpomatorpaduu. [Ipumenenue I['X.
Crnenuanbablie BapuanThl ['X.

Paznen 3. BeicokoagdexTruBHas KUAKOCTHAS XpoMaTorpadus

1. Amnmnaparyproe opopmiienne BOXXX. OcHoBHbIe y31bl XpoMaTorpada, X Ha3HauYeHUE
Y TIPUHLUI AEUCTBHUSL.

2. HopmansHo-¢a3zosas BOXX. Kononku, moasmxubie Gpa3bl 1 MIPUMEHEHHUE.

3. O6parenno-daszosas BOXKX. Kononku, noaBmkHbIe Ga3bl U IPUMEHEHHE.

4. Dmroupyrolas Cujia pacTBOPUTEINS, ONTUMHU3ALUs YCIOBUI aHaln3a B JKHJIKOCTHOM
xpomarorpaduu. Knaccuduxamus pactBopuTeneil mo noaspHOCTH.

5. JletekTopsl ~ XKUAKOCTHOM  Xxpomarorpadpuu.  IlapameTrppl  JE€TEKTHPOBAHHUS:

YyBCTBUTEIHHOCTh, COOTHOIIEHWE CUTHAJN/IIYM, JIMHEWHBIA JUama3oH  JETEKTOpa.
JKunkocTHast XxpoMaTo-Macc-CleKTPOMETPHSL.

Pa3nen 4. [[pyrue BapuaHThI )KUJIKOCTHON XpomaTorpaduu
1 Honnas, noHo-oOMeHHast xpomaTorpadus. MoH-napHas )KuAKOCTHast XpoMaTorpagusi.
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2. Onroupyrolas Cuila pacTBOPUTEINS, ONTUMH3ALUs yCIOBUM aHalu3a B >KUJIKOCTHOM
xpomarorpaduu. Knaccuduxanus pactBoputesneil 1o nojaspHOCTH.

3. JleTekTopel  KMAKOCTHOW  Xpomartorpaduu.  [lapamerpsl  JeTEKTUPOBAHHMS:
YYBCTBUTEIBHOCTb, COOTHOLIEHHE CUTHAJI/LIyM, JIMHEHHBIM Juama3oH  JeTeKTopa.
JKunkoctHast XxpoMaTo-Macc-ClIEKTPOMETPHSL.

Paznean S. TonkocnoitHast xpomarorpadus
1 [Tnanapnas xpomartorpadus u ee Buabl. [Ipuanunsr npumenennst TCX.
2. [TocTpoeHne cxeMbl aHANTN3a PEeANbHBIX 00BEKTOB € UCTIONb30BaHueM MeToaa TCX.

IlepeyeHb BOIPOCOB /1JIsl IPOMEKYTOYHOI aTTecTannu (3K3aMeH)

1 [Mpunmun  metoma Xxpomatorpaduu. 3agauyd W NPUMEHEHHE XpoMaTorpadum.
Knaccugukanus meronoB xpomartorpaduu IO HPU3HAKY MNPUPOJAbI SBJICHUH B OCHOBE
pa3feneHus, Mo arperaTHOMYy COCTOSIHHIO TTOJIBIDKHOW M HEMOJBMKHOHN (a3, 1mo Meroauke
IIPOBEJCHUS.

2. OcHoBHbIE NapaMeTpbl XpoMaTorpapuyeckoro mnpouecca. Konuenuus TeopeTuyecKkux
TapesIoK. Kunernueckas  teopus. PasMbiBaHne ~ xpomarorpaduyeckod  30HBI.
Xpomarorpaduueckuii nuk. Kosddumment acummerpun u pasmpitus. Dopma M30TEPMBI
cOpOLMHU U COOTBETCTBYIOIME UM IPOPHIN XpOMATOrpapUUeCcCKUuX MUKOB.

3. [Mapamerper  ymepxkuBanus. Bpemst  ynepkuBanus. OObeM  yAep>KHUBaHHUSL.
AOCOIOTHBIE U UCTIPaBIICHHBIC BEIHUMHBI yaepxkuBaHusi. Koadduunuent emxoctu
4. [TapameTpsl pa3aeneHus. Koaddunment pacrpeeneHus. Pazpemenue.

OddexTuBHOCTh XpoMaTorpapuiecko KOJOHKU. UHCIO TeopeTHdecKuX TapelokK. Bricora
HKBUBAJICHTHAsI TEOpEeTUUYECKOM Tapenke. CeleKTUBHOCTb.

5. [TpuHIMOBl MAEHTU(UKALMY BEIIECTB B Ta3oBOH Xpomarorpaguu M KHJIKOCTHOM
xpomatorpadun. Muaexcel KoBaua. Meton ctannapTHON 100aBKH.

6. KonnuecTBeHHBIM aHanW3, NPUHLUIBI M MOAXOAbI K MHTEPIPETALMM IOJY4YEHHBIX
JAaHHBIX B XpoOMaTOrpaduu.

7. Cxema razoBoro xpomatorpaga. OCHOBHBIE Y37kl XpoMarorpada, UX Ha3HAuE€HUE U
MIPUHIINN JEHCTBUSL.

8. Hacanounble W KanmwuisipHble KOJOHKM AJs Ta30Boil xpomarorpaduu. CopOeHTHI.

Henonswxueie xuakue ¢aspl. KoHaeHIMOHMpOBaHUE KOJOHOK. TeXHHMKa BBOJA MPOOBI.
[TporpaMMupyemblii pexxuM XpoMaTorpadupoBaHHs.

9. JlerekTopsl B ra3oBoil Xxpomarorpaduu. YyBCTBUTENBHOCTH jerekTopa. Ilopor
YyBCTBUTEIBHOCTH.  JIMHEHHBIM  auama3oH  nerekropa. l'asoBas  Xpomaro-macc-
CIIEKTPOMETPHS.

10. OntuMuzanus ycrnoBWi aHanu3a B ra3oBoil xpomarorpaduu. Ilpumenenme I['X.
Crnenuanbable BapuaHThl ['X.

11. Amnmnapatypsoe opopmiienue B2OXXX. OcHoBHBIE Y3716 XpoMaTorpada, UX Ha3HaYeHUE
Y TIPUHIIAT JEHCTBUS.

12, HopmanesHo-¢azoBas BOXX. Kononku, nogsmxHsle (a3bl 1 IpUMEHEHHUE.

13. Ob6pamienno-gpazonas BOXXX. Kononku, nonsuxHsie (a3bl M IpUMEHEHHE.

14. Omroupyrolas Cujia paCTBOPUTENS, ONTUMHU3ALUs YCIOBUM aHaIN3a B )KUJIKOCTHON
xpomatorpaduu. Knaccudukaius pactBopureseil no noiasijpHOCTH.

15. JleTekTopel  KMOKOCTHOM  Xpomartorpaduu.  IlapameTpel  JeTeKTHpOBaHUS:
YYBCTBUTEIHHOCTb, COOTHOLICHHE CUTHAJI/IITYM, JIMHEWHBIN TUana3oH JAETEKTOopa.

16. XuakocTHas XxpoMaTo-Macc-ClIEKTPOMETPHSL.

17. Honnas, nono-oomenHnas xpomarorpadus. MoH-apHas )KUAKOCTHAS XpoMaTorpadusi.
18. [Tnanapuas xpomatorpadus u ee Buabl. [Ipunmuns: npumenenus TCX.
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19. OcoOeHHOCTH METOAMKH XpOMaTOrpaMuecKoro aHaiau3a CIOXKHBIX CMeceil: BhIOOp
MeTOo/a TPOOOTOATOTOBKH, (PpaKIIMOHUPOBAHKUE MPO0, oOecredyeHne HeOOXOIMMOTO YPOBHS
3¢ (HEKTUBHOCTHU M CETICKTUBHOCTH KOJIOHKH, 00€CIIEYeHNE TTOTHOTHI JICTEKTUPOBAHHSI.

20. [TocTpoeHne cxeMbl aHallM3a pEATBHBIX OOBEKTOB C WCIIOJIB30BAaHUEM METO/A
xpomarorpaduu, BEIOOp METOIA.

[IpumepsbI TeM 1JIsi IPOBeIeHUsI TEKYIET0 KOHTPOJISI, TEMbI TOKJIA/I0B!

Hcropus xpomarorpaduu;

Xpomarorpadusi. BausiHre Ha pa3BUTHE HAYKU B IIEIIOM;

Xpomarorpadust Kak METOJI pa3esIeHUs] U OYUCTKH OOBEKTOB OKPYKAIOIIEH CPebl;
[TpumeHenne XxpoMaTorpapUuIecKuX METOJI0B B KDUMHUHAIUCTHKE U METUITUHE.

KoHnTpoJibHbIe BONIPOCHI /151 IPOBE/IeHUsI POMEKYTOUYHOM aTTecTAlNU

1. Tpunnun merona xpomarorpaduu. 3agadu ¥ IpUMEHEHUE XpOMaTOrpadu.

2. Knaccudukanus Meto 0B XpoMaTorpaduu Mo Npu3HaKy OPUPOIb! ABJICHUH B OCHOBE
pasleNieHns, MO arperaTHOMY COCTOSHHUIO IOJBIDKHOW WM HEMOABIKHOH (a3, 1o
METOJMKE IIPOBEICHUS.

3. OcHoOBHBIE TapaMeTpsl Xpomarorpaduyeckoro mnpouecca. KoHnenmus TeopeTnaeckux
tapenok. KwunHernueckas Teopusa. PasmbiBaHMe Xpomarorpaduyeckoil  30HBI
Xpomarorpaduueckuii nuk. Kosddumument acummerpum u pasmeitusi. Dopma
U30TE€PMbI COPOLIMM U COOTBETCTBYIOIINE UM NMPO(UIN XPOMATOrpahuIECKUX MUKOB.

4. Tlapamerpbl  ynepxxuBanus. Bpems  ynepxuBanus. OObeM  yJepKUBaHUS.
AOGCONIOTHBIE U MCIIPABIICHHbIE BEIMUUHBI yAepkuBaHus. KoadpuiureHt eMkocTH.

5. Tlapametpsl pas3aeneHus. Koadpuruent pacnpeneneHusl. Pazpemenue.
O¢ddexkTuBHOCTE XpoMaTOrpapuuecKkoil KOJIOHKH. YHUCIO TEOpPEeTUYECKUX TapesoK.
BricoTta skBHBasIeHTHas TeOpeTUYecKoil Tapeske. CeneKTHBHOCTb.

6. IlpuHuunsl UAEHTU(UKAIMM BEIIECTB B Tra3oBOM Xpomarorpaduu M >KUAKOCTHOMH
xpomatorpaduu. Muaexcel KoBaua. MeTton ctannapTHON 100aBKU.

7. KonuyecTBeHHBI aHaiM3, MPUHLUIBI U TMOAXOJbl K HHTEPHPETAUU MOTYYEHHBIX
JAaHHBIX B XpOMaTOrpa(uH.

8. Cxema razoBoro xpomarorpaga. OCHOBHbIE y3IJibl XpoMaTorpada, uX HazHaueHUE U
MPUHIIUN JEHCTBUS.

9. HacajmouHble M KanWwUISIpHbIE KOJIOHKM Il ra3oBoil xpomarorpaduu. CopOeHTHI.
Henonsuwxueie xuakue ¢aspl. KoHaeHIMOHUpOBaHME KOJIOHOK. TeXHHMKa BBOJA
npoOsl. [TporpamMmupyemsblit pexuM XxpomarorpagupoBaHusi.

10. lerexTopsl B Ta30Boi xpomarorpaduu. YUyBcTBUTENBHOCTH jaeTekTopa. Ilopor
qyBCTBUTEIbHOCTU. JIMHEWHBI [uama3oH Jaerekropa. [a3oBas Xxpomaro-macc-
CHEKTPOMETPHSL.

11. Ontumuzanust ycnoBWid aHanmu3a B Ta3oBoil xpomarorpaduu. [lpumenenune I'X.
Crnenuanbablie BapuaHThl ['X.

12. Annaparypuoe opopmiienne BOXXX. OcHoBHBIE y3i1bl XpoMaTorpada, ux Ha3Ha4eHHe
Y IPUHIIAI JEHCTBUSA.

13. HopmansHo-¢azoBast BOXXX. Kononku, noasuxHsie (azbl 1 IpUMEHEHHUE.

14. O6pamenno-dazosast BOXX. Kononku, noasuxHbie (a3l U IPUMEHEHHUE.

15. Dmroupyromas cuiia pacTBOPHUTENS, ONTUMHU3ALMS YCIOBUM aHanu3a B JKUAKOCTHOM
xpomatorpaduu. Knaccudukaius pactBopureseil no moasipHOCTH.

16. lerexTopsl ~ XKUAKOCTHOH  xpomarorpadguu.  IlapameTpbl  JeTEKTHPOBAHUS:
YYBCTBUTEIBHOCTb, COOTHOUIEHHE CHUTHAJ/IIYM, JIMHEHHBIA JMAaNa3oH JEeTEeKTOpa.
KunnakocTHast XpoMaTo-Macc-CIIEKTPOMETPHSI.

17. Nonnas, nono-oomMeHHas xpomatorpadus. loH-niapHast >kuIKOCTHas XpoMaTtorpadusi.

18. ITnanapuas xpomatorpadus u ee Buapl. [Ipuniune: npumenenus TCX.
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19. OcobeHHOCTH METOAMKH XpOMaTOrpauuecKoro aHajiau3a CIOXKHBIX CMecei: BBIOOp
MeToja TMPOOONOArOTOBKH, (DpaKkIMOHHpOBaHUE MPOO, obecrieueHne HEOOXOIUMOTO
ypoBHS J(PQPEKTUBHOCTH U CEICKTHBHOCTH KOJIOHKH, OOECIICYCHHE MOJHOTHI
JETEKTUPOBAHUSI.

20. IlocTpoeHne cxeMbl aHalu3a pealbHBIX OOBEKTOB C HCIOJIB30BAaHHEM METOJA
xpomarorpaduu, BEIOOp MeTOa.

Ilepeuensb KOMINeTeHIUI (YACTH KOMIIETEHIUIi), MPOBEPsieMbIX OLIEHOYHBIM CPECTBOM
BJIaJiceT 0a30BBIMH HABBIKAMH UCIIOIB30BaHUSI COBPEMEHHOH armaparypsl IPU MPOBEICHUH
HAYYHBIX UCCIICIOBaHMM, 00paboTKe moydeHHbIX pe3yiabpratoB (ITK-2);

TOTOB OCYIIECTBIISATh KOHTPOJIb KAueCTBA ChIPbSi U TOTOBOM MPOAYKIIUH C HUCIOJIH30BAHUEM
COBPEMEHHBIX CPEJICTB U METOJIOB HMCCIICJIOBAHUS M aHAIM3a JUIs IeNieH MacrnopTH3alud |
ceprudukanmu (I1K-4).

IIpumep IK3aMeHAIHOHHOTO OHJIeTA

OI'bOY BO «KybaHckuii rocyJapCTBEHHbBIH YHUBEPCUTET
@aKyJIbTET XMMUU U BBICOKUX TEXHOJIOTUI
Kadenpa ananmuTryeckon XuMuu
Jucnuminza «OcHOBBI XpoMaTorpadum»
Hanpasnenue noaroroBku 27.03.01 "Crangaptuzanus 1 METpOIOTUs'

BUJIET Ne 1

1 TIlpunuunsl XxpomaTtorpaduyeckoro pasieieHus.
2 JleTeKTOphI B )KUIKOCTHON XpoMarorpadpuu.
3 Knaccuduxamms HenmoaBMXHBIX (a3.

3aB. kadenpoii mpodeccop 3.A. Temepnaiien

4.2 Mertoauyeckue MaTepHaJibl, ONpeesiiOlie NPOUeAyPbl OLEHUBAHUS
3HAHUM, YMEHUI, HABBIKOB M (WJIH) ONbITA AeATEJbHOCTH, XapaKTEePU3YIOIIUX 3TANbI
(opMupoBaHNA KOMIIETEHIM A

MeTtoauyeckue peKoOMeHAalMHU NMPenoJaBaTessiM 110 MeTOAMKe MPOBeIeHus

OCHOBHBIX BH/I0B Y4eOHBIX 3aHATHH

Jlekuuu

Metoanuka 4TeHus JIEKIITNU

Jlexuuu SIBASIOTCS OJHUM U3 OCHOBHBIX METOJIOB OOyUYEHUS MO JAUCLUIUIMHE, KOTOphIE
JIOJKHBI pelIaTh CAEAYIOLINE 3a0auu:

—H3JI0)KUTh BAKHEWIIMN Marepual IMpOrpaMMbl Kypca, OCBEIIAIOIINN OCHOBHBIE
MOMEHTHI;

—pa3BUTh y CTYICHTOB MOTPEOHOCTh K CAMOCTOSITEIHHOW paboTe HaJ y4yeOHOW H
HAay4YHOU JIUTEPATypPOU.

I'maBHOM 3amauelt KaXA0W JIEKIUHN SBISETCA PACKPBITHE CYIIHOCTH TEMBI M aHAJIU3 €€
IJIaBHBIX NOJIOKEHUH. PekoMenayeTcss Ha mepBOil JIEKIIMU JOBECTU O BHUMAHHUS CTYJEHTOB
CTPYKTYpY Kypca U €ro pasfelbl, a B JajJbHEHIIeM yKa3blBaTh HaYallo KaXJI0T0 pasjena, CyTh
U ero 3a/laud, a, 3aKOHYMB HM3JI0KEHHE, MOJIBOJUTH MTOT MO 3TOMY pa3zieiy, 4ToObl CBA3aTh
€ro €O CIEIYIOLIUM.

Coneprxkanue IeKIui

Coneprxanue JEKIHN onpeaensercs padodeii mporpammoit kypca. Kpaiine
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KenaTeIbHO, YTOOBI KaXkJast JISKLMsI 0XBaThIBajla U MCUYEPIIbIBAJIA ONPENICIICHHYIO TEMY Kypca
U IIPEJCTaBIIsIa COOOM JTIOTHYECKH BIOJIHE 3aKOHUYEHHYIO paboTy. JIyuine cokpaTuTh TeMy, HO
HE JIOMYCKaTh IEpephiBa €¢ B TaKOM MeECTe, KOTJa OCHOBHAs Hjes eIle MOJHOCTHIO He
packpbITa.

JlaGopaTopHble 3aHATUS

Metoauka TpOBENEHHsS JIADOPATOPHBIX — 3aHATHH

Hensimu mpoBeneHus 1a00paTOPHBIX PadOT SIBIISAIOTCS:

—yCTaHOBJICHHE CBsI3€H TEOpUU C TPAKTHUKOW B (QopMe HKCHEPUMEHTAIBLHOTO
MOJITBEPK/ICHUS TIOJIOKEHUHN TEOPHH;

—00y4YeHHEe CTYJACHTOB YMEHHIO aHAIM3UPOBATH MOIYYECHHBIC PE3yJIbTaThI;

—KOHTPOJIb CAMOCTOSATEIHHON PabOTHI CTYAICHTOB IO OCBOCHHUIO KYypCa;

—00y4eHne HaBbIKaM MPO(PECCHOHATBHOMN NEATETLHOCTH.

Lenu mabopaTOpHOTO MPaKTHKyMa JOCTUTAIOTCS HAMITY4YIINM 00pa3oM B TOM cllydae,
€CJIM  BBIMOJHEHUIO OKCIEPUMEHTa TMPEAIIeCTBYeT OINpeAesieHHas IOATOTOBUTEIbHAS
BHeayauTopHas paborta. IloaTomy mpemnonaBaTens 00s3aH JOBECTH JIO BCEX CTYACHTOB
rpaduk BBINOTHEHHS Ja0OpAaTOPHBIX pabOT C TeM, YTOOBI OHH MOIJIM 3aHUMAThCS
LEJICHANPABIECHHON JOMAIIHEW MOATOTOBKOM.

[lepen HauanoM oOYepeqHOTO 3aHATUS MPENOAABATENb MOJIKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYACHTOB K BBINIOJHEHHIO JAOOpAaTOPHOH paboThl MYyTEM KOPOTKOTO
co0ece0BaHUs U MPOBEPKH HAIMYUA y CTYJEHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEICHUS
paboThL.

MeTtoauyecKue peKOMeHAAINH K MPpUEMY IK3aMeHa

CrynenTtsl 00si3aHBI cOaTh AK3aMEH B COOTBETCTBUU C pacHUCaHUEM U y4eOHBIM
IUTAHOM. DK3aMeH sBIsieTcs (OPMOM KOHTPOJISI YCBOCHHUS CTYJEHTOM Y4eOHOH MpOorpamMmbl
[0 JMCLUUIUIMHE, BBIMOJHEHUS Ja00paTOpHBIX pPabOT, MOATOTOBKM K YCTHOMY OIPOCY
(cobecenoBaHMIO), HATUCAHUS JTOKJIAI0B.

Pesynprar cpaum sk3aMeHa MO MPOCIYLIIAHHOMY KYpPCY JIOJKHBI OIIEHHMBAThCS Kak
UTOT JIEATENIbHOCTH CTY/€HTa B CEMECTpe, a HWMEHHO — IO ITOCEUNIaeMOCTH JICKIIHH,
pe3yibTataM paboThl Ha JIAOOPATOPHBIX 3aHATHUSX, BBIIOJIHEHUS CaMOCTOSATENBbHOM PabOTHI.
[Tpu sTOoM pomyckaeTcss Ha Oo4yHOM (opme o0ydeHus npomyck He Oosiee 20% 3aHATHH C
00s13aTeIbHOM  OTPaOOTKOM MPOMYIIEHHBIX J1A00OPaTOpHBIX PaboT. CTyaeHTHI, y KOTOPBIX
KOJIMYECTBO TPOITYCKOB, TPEBBIIIACT YCTAHOBICHHYIO HOPMY, HE BBIIOJHUBIINE BCE BUJIBI
paboT M HEeyJOBIETBOPUTENBHO pabOTaBIINE B TEUCHHE CEMECTPA, MPOXOJAT cobeceoBaHKe
C TpernojaBaTeieM, KOTOPBIA OINpamIuBaeT CTyJeHTa Ha MPEIMET BBISBICHUS 3HAHUS
OCHOBHBIX MOJIOKEHUN AUCHUIUINHBL.

Kpurepun oieHKH Ha 3K3aMeHe:

OLIEHKA «OTJUYHO»: TIIyOOKHE HCUEpPIBIBAIONINE 3HAHHUS BCErO MPOrPaMMHOIO
Marepuana, JOTHYECKH IMOCIIeI0BaTeIbHbIE, MMOJHBIC, MPABIIIbHBIC M KOHKPETHBIE OTBETHI Ha
BONPOCHl 3K3aMEHAIMOHHOTO0 OwmiieTta M JIOMOJHUTENIBHBIE BOMPOCHI, HCIOJIb30BaHHE B
HEOOXOIMMOW Mepe B OTBETaX TEPMUHOJOTMH JWUCIUIUIAHBI, TPEICTABICHHON B
PEKOMEH/TyeMbIX y4eOHBIX TIOCOOMSIX U TOTIOIHUTEITLHON JINTEPaType;

OLIEHKA «XOPOWIO»: TBEPJbIE U JOCTATOYHO TOJHbIE 3HAHHUSA BCErO MPOrPaMMHOTO
Marepuaia, IOCIeIOBaTeIbHbIE, IPAaBHIbHBIE, KOHKPETHBIE OTBETHI HA IIOCTABIICHHBIC
BOIIPOCHI TP CBOOOTHOM pPearnpoBaHUU HA 3aMEUaHUs 110 OT/AEIbHBIM BOIIPOCAM;

OLIECHKA «Y/JAOBJIETBOPUTE/BLHO»: 3HAaHHE W TOHUMAaHHWE OCHOBHBIX BOIPOCOB
IpPOrpaMMbl, HaJlHuWe HECYHIECTBEHHBIX omMOoK (He Oosiee 50%) mpu HECTIOCOOHOCTH HX
CaMOCTOSITENIbHOW KOPPEKTHPOBKH;

OLIEHKA «HeYAO0BJIeTBOPUTEIBHO»: HETIOHMMAHUE CYIIIHOCTH M3JIaraeéMbIX BOIIPOCOB,
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rpyOble CYIIECTBEHHbIE OIMMOKM B OTBETE, HCYBEPCHHBIE M HETOYHBIE OTBETHl Ha
JOTIOTHUTEIIbHBIE BOMPOCHI IK3aMEHATOPA.

MeToauyeckue peKOMEHAANUN, OMNpeaesiiolie MNpoueaIypbl OLEeHHUBAHUSA
JAOKJIAI0B:

1 Omnenka «3a4TeHO» BBICTABIAETCS, €CIM COJAEpKAHME JOKIaJa COOTBETCTBYET
3asBJICHHOM B Ha3BaHUU TEMATUKE, CTYACHT XOPOILIO OPUEHTUPYETCS B TEME, MOMKET
MPAaBWJIBHO OOBSICHUTH MPECTABICHHBIM MaTepua, BIaJeeT TEPMUHOIOTHEN; JOKIIa] UMEET
YETKYI0 KOMIIO3UIIMIO M CTPYKTYpPY, JOTMYECKH BBICTPOEH; IPEACTABJICH KauyeCTBEHHBIN
aHaJIM3 HaWJEHHOIO MaTepuana; JAOMYyCTHUMbI HE3HAUUTEIbHbIE OMIMOKM B MHTEPIIpPETaluu
MPEACTABICHHOTO MaTepuala, HCIpPaBJICHHbIE B XO0JA€ O0OCyxkJeHus (Impu OTBETax Ha
BOITPOCHI).

2 OneHka «HE 3a4TEHO» BBICTABISICTCS, €CIU  COJACpIKAHHWE JIOKJIajza HE
COOTBETCTBYET 3asBJIICHHON B Ha3BaHUU TeMe, JOKJIaJ HE HUMeEeT YETKOM CTPYKTYpHI;
OTCYTCTBYET JIOTMKA B M3JIOKEHUHU MPEICTABICHHOTO MaTepHalia; He MPOBEICH €ro aHajau3,
JTOKJIaTYHK 3aTPYAHIETCS OTBETUTH Ha BOIPOCHI IIPH 00CYKICHUU.

MeToauyeckue peKOMeHAAIUN, ONpeaessiioliie MPoueaypbl OIeHMBAHUS
J1a0opaTopHBIX padoT:

OrneHka «3auTE€HO» BBICTABIIACTCS, €CJIM BBIMOJHEHBI BCE 3aJaHus JabopaTOpHOU
paboThl, CTYJCHT 3HAET OCHOBHBIE TEOPETHUUECKUE U METOJUYECKHE aCIeKThl, HEOOXOAUMBIE
JUIT OCBOCHHMS MaTepuajia B pPaMKax BBIIOJHIEMOM JIabopaTOpHOW padoOThI, BIAACET
METOJaMH  pacueta U  OOpaOOTKM  MOJYYEHHBIX  JaHHBIX, MOXET MPaBUIBHO
WHTEPIPETUPOBATh PE3yJbTaThl, TPAMOTHO HWX TMPEACTABISATh, CIOCOOCH TMPABUIHHO
OOBSCHUTH TOJIyYEHHBIC JaHHBIE M TPUBECTU IMpaKTU4Yeckue mpumepbl. Jlomyckarorcs
HE3HAUUTENbHBIE OIIMOKM, WCIPABJICHHBIC CTYJEHTOM B XOJ€ 3alllUThl JIA0OpaTOPHOU
paboTHI.

OneHka «HE 3a4TE€HO» BBICTABISAETCS, €CIM 3aJaHus 1O JiabopaTopHOW padoTe
BBINIOJIHEHBl HE TIOJIHOCTBIO, CTYJIEHT HE BIAJEET TEOPETHYECKUMU U METOAMYECKUMU
acreKkTaMH, HEOOXOJUMBIMH JUIsl OCBOCHHUS MaTepuajia B paMKaxX BBITIOJHIEMON
nabopatopHoil pabOTHI, HE BIaJEeT METOJAaMU pacdyeTra U 0OpabOTKH MONYyUYEHHBIX TAaHHBIX,
JOTTyCKaeT TpyOble OmMMOKH B HWHTEPHPETAIMH PE3yJbTaTOB, HE CHOCOOEH MpaBUIILHO
O0O0BSCHUTH MOJTYYCHHBIE TaHHBIE U TPUBECTU MPAKTUUYECKHIE IPHUMEPHI.

MeToauyeckue peKOMEHAAIUN, ONpeaessiioliie NPoUeaypbl OIEeHMBAHUS
colece10BaHuA:

- OIIEHKAa «3aYTE€HO» BBICTABIAETCS, €CIM CTYJEHT YETKO WH3JaraeT OCHOBHOM
TEOPETHUECKUI MaTepuan B paMKaxX TEKYILEro pas3zelia, BIaJeeT OCHOBHON TEPMHUHOJIOTHEN
no Teme coOeceqoBaHUs, OPUEHTHUPYETCS B MeToJax oOecreueHus KadyecTBa W OIICHKHU
COOTBETCTBUS, 0OOCHOBAHHO M TMOJIHO OTBEUAET HA BOMPOCH H3y4aeMoro paszeiia, FpaMOTHO
HCITOJIB3YET TEOPETUICCKUN MaTEepUa JIJIsl U3JIOKESHHS TIPAKTHISCKUX BOTIPOCOB.

- OLICHKa «HE 3a4YTEHO» BBICTABISETCS, €CIU CTYACHT JEMOHCTPUPYET OTPBIBOUHBIC
3HAHHUS IO TeMe COoOeceIOBaHMs, 3aTPYAHSICTCS MPUBECTH MPUMEPHI B paMKaX OCBOECHHOTO
MaTepuana, He ClIOCOOEH CBA3aTh TEOPETUUECKUI MaTepuall ¢ MPAKTHUYECKUMU BOTIPOCAMH.

5. llepeyeHb OCHOBHOM M JONMOJTHUTEJLHOH YUeOHOI JTUTEepaTypbl, HEOOXO0AUMOIi
JJIs1 OCBOEHMS TN CHUILIUHBI (MOIYJISA)

5.1. OcHoBHas JMTEpaTypa
1 CorueB C.H. BricokoapdexTrBHas KUAKOCTHAS XpoMmaTorpadus: aHaIUTHKa, Gu3ndeckas

XUMHUS, PaCliO3HaBaHNE MHOTOKOMIIOHEHTHBIX CUCTeM [ TekcT]: yueGHOe mocobue /
C.H. Cprues, B. A. I'aepununa. — Cankr-IletepOypr [u ap.]: Jlans, 2013.— 255 c.
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2. Cprues, C.H. BricokoaddexTuBHas )KUAKOCTHAS XpoMaTorpadus: aHaTUTHKA, PU3NIecKast
XUMHUS, paClIO3HaBaHNE MHOTOKOMIIOHEHTHBIX CUCTEM [ DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue / C.H. Cprues, B.A. I'aBpununa. — Onextpos. gan. — Cankr-IlerepOypr: Jlansp,
2013. — 256 c¢. — Pexum nocryna: https://e.lanbook.com/book/5108. — 3arun. ¢ skpana.

3. Xpomarorpadus [Tekcr]: yaebnuk / B. 1O. Kontoxos. - Cankr-IlerepOypr [u np.]: Jlans,
2012. - 222 c.

4. Xpomarorpadpus. HMHCTpyMmMeHTanpbHAs  aHANUTUKA:  METOJABI  Xpomartorpadum U
kamuisipHoro AekTpodopesa [Tekcr] / FO. bekkep; nep. ¢ Hem. B. C. KypoBoii ox pen. A.
A. Kypranosa. — M.: Texnocdepa, 2009. — 470 c.

5. békkep, FO. Xpomatorpadus. UncTpymeHTanpHas aHaIMTUKA: METOJIbI XpomaTorpaduu u
kamuisipHoro  anektpodopesa/ HO.békkep; mep. B.C. Kypoa. — Mocksa: PUI]
"Texnocdepa", 2009. — 472 c. — (Mup xumuun). — ISBN 978-5-94836-212-0; To xe
[Onekrponnsiii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=89008.

JUis OCBOEGHHMS AMCUUIUIMHBI MHBAJIUAAMU M JIMLAMH C OIPAaHUYEHHBIMH BO3MOKHOCTSAMH
3/10pOBbs UMEIOTCS U3/IaHUS B JIEKTPOHHOM BUJIE B AJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanp» 1 «Opai».

5.2. JlonoTHUTEIbHAS JIUTEPATYypa
1. Xenke, X. Xunkoctaas xpomarorpadus / X. Xenke; nep. H.E. Kupeera. — Mocksa: PUL]

"Texnocdepa", 2009. — 264 c.;
To ke [Inexkrponnsiii pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=89412.

2. Jlebenes, A.T. Macc-ciekTpoMeTpus Uil aHalu3a OOBEKTOB OKpYXKamomeid cpeast /
A.T. Jlebenes; nep. ¢ auri. ox pea. A.T. JleGegeBa. — Mocksa: Texnocdepa, 2013. - 632 c.;
To >xe [DnekTpoHHBIH pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=273789.

5.3. Ilepuoguyeckue u3IaHus
Kypnan ananutnyeckon xumun, M3narenscreo «Hayka», Poccus
3aBojckas naboparopus. Jluarnoctuka marepuainos. M3narensctBo «Tect-31», Poccns

6. Mertonnyeckue YyKa3aHusli JJsl 00ydalIMXcsl MO OCBOCHHIO JUCHUILIHHBI
(Moxyns)

VYcermemHoe OCBOCHUE IUCLMILUIMHBL IPEAIOJAaracT aKTUBHOE, TBOPYECKOE Y4acTHE
CTYJEHTa ITyTeM IJIAHOMEPHOM, MOBCEHEBHON PaOOTHI.

[Io Kypcy mpenyCMOTpEHO NMpPOBEAEHUE JEKIMOHHBIX 3aHATHI, HA KOTOPBIX AAETCS

OCHOBHOI cCTeMaTHU3MPOBAHHBIN MaTepual, U J1abOpaTOPHbBIX 3aHITHH.

BaxxaeHmuM 3TarioM OCBOEHHSI JUCHUIINIMHBI SBJISIETCA CaMOCTOATCIIbHAs pa60Ta:
CaMOCTOATENIbHAs TMPOPadOTKa TEOPETHYECKOTO MaTepuaia, IOJArOTOBKAa K TEKyIIeMy
KOHTPOJTIO.

B ocBoenun JUCHUIINIMHBI MHBAJIWJIAMHU U JIMIaMX C OTrpaHHYC€HHBIMHA BO3MOXKXHOCTAMHA

3JI0pOBbsl OOJIbIIIOE 3HAUYEHHWE HMMEET MHANBUAYalbHas y4yeOHas pabora (KOHCYJIbTAI[MH) —
JIONIOJIHUTEIBHOE Pa3bsICHEHUE YUeOHOro MaTepuaia.

WnauBuayanbHble KOHCYNbTAIMM IO TPEAMETY SIBISIFOTCS BaKHBIM  (paKTOpPOM,
CHOCOOCTBYIOUIMMU ~HAMBHIyaldu3alMd OOy4YeHHs] M YCTAHOBJIEHHMIO BOCIHMTATEIBHOTO
KOHTAaKTa MEXAYy IpernojaBaresieM M OOy4yarollMMCS MHBAJIMIOM WJIH JIMIOM C
OTrpaHMYEHHBIMHU BO3MOXKHOCTSIMU 37J0POBbSI.
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O01mme pekoMeHIAUM
W3yuenne MUCHMIUIMHBI CJlEIyeT HauyuHATh C NPOpabOTKU pabodeld HporpaMMbl,
0co0oe BHUMaHHUE, yACIss EJIsIM U 3a/1adaM, CTPYKTYpe U COJIEP KaHHIO Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKITHI

[IpocMOTpUTE KOHCHEKT cpa3y Iocie 3aHiATUH, OTMETbTE MaTepuajl KOHCIIEKTa
JEKIMHA, KOTOPBIM BBI3bIBAET 3aTPyIHEHU Ui noHuMaHus. [loneliTaiiTech HailTH OTBETHI Ha
3aTPYAHUTEIBHBIE BOPOCHI, UCTIOIB3Ysl PEKOMEHIYEMYIO JInTepaTypy. Eciu camocrosTensHO
HE yJaJoch pa3o0paThkCs B MaTepuaie, chopMyIupyiite BOIpOChl 1 0OpaTUTECh 3a TOMOIIBIO
K IIPEIoIaBaTeN0 Ha KOHCYJIbTAI[MH WK OJIVDKaNIIeH JeKIHH.

PerynspHo oTBoauTe Bpems IUIsl NMOBTOPEHHs NPOMIEHHOrO Marepuaia, IpoBepss
CBOM 3HAHUS, YMEHUS M HaBBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

BobinosiHeHue J1a00paTOPHBIX padoT

Ha 3ansiTun nonydute y npenoaBarens rpaduK BhIITOIHEHUS T1a00paTOPHBIX padoT.
O063aBeuTech BceM HEOOXOMMbBIM METOJMUECKUM 00€CIICUEHUEM.

[lepen moceuieHnemM 1aboOpaTOpuM HU3YYUTE TEOPUIO BOIPOCA, MPEANOIAraeMoro K
UCCIIEIOBAaHUIO, 03HAKOMBTECh C PYKOBOJICTBOM I10 COOTBETCTBYIOIIEH paboTe U MOATrOTOBbTE
IIPOTOKOJI IPOBEIEHUS pabOTHI, B KOTOPBIN 3aHECUTE:

— HazBaHue paloThI;

— 3aroTOBKH TaOJUI] TS 3aMIOJTHEHHUS SKCIIEPUMEHTATBHBIMH JAHHBIMUA HAOIIOACHUH;

— YypaBHEHMsS XMMUYECKHMX peakLHil MpeBpalleHHi, KOTopble OyAyT OCYIIECTBIECHBI

IIPY BBIITOJIHEHUH YKCIICPUMEHTA;

— pacdeTHbIie (HOPMYITHIL.

OdopmiieHre OTYETOB JIOJDKHO HPOBOJUTHCA IOCIAE OKOHYaHUS paboThl B
nabopaTopuu.

Jl1s HOATOTOBKM K 3aIllMTE OTYETa ClEAYeT MPOAHAIU3HPOBATH IKCIEPUMEHTATbHbIE
pe3yabTaThl, CONOCTaBUTh HMX C W3BECTHBIMH TEOPETUYECKUMHU TIOJIOKEHUSIMH  HITH
CIPAaBOYHBIMU JTAaHHBIMH, O0OOIUTh Pe3ybTaThl UCCIEIOBAaHUN B BHJIE BHIBOJIOB IO paboTe,
MOJITOTOBUTH OTBETHI Ha BOMPOCHI, IPUBOIUMBIC B METONYECKUX YKA3aHHX K BBITOJHEHHIO
1a00paTOPHBIX PadoT.

MeTtoauyeckue peKoOMeHAalMHU NMPenoJaBaTe/siM 110 MeTOAMKe NPoBeJleHus

OCHOBHBIX BH/I0B Y4eOHBIX 3aHATHH

Jlexknun

Memoouxa umenus nexkyuii

Jlekumu SBISIOTCS OJHUM U3 OCHOBHBIX METOJIOB OOYYEHUs MO JTUCHMILIMHE, KOTOpPbIE
JOJIKHBI pelaTh CleAYIOLUe 3a0auu:

—M3JI0)KUTh BAXHEMIINMH MaTepuan IpOorpaMMbl Kypca, OCBEIIAIOIINNA OCHOBHBIE
MOMEHTHI;

—pa3BUTh y CTYIEHTOB MOTPEOHOCTh K CaMOCTOSITENIHHOW paboTe Haja Yy4eOHOU H
HAay4YHOU JIUTEPATypPOU.

I'maBHOM 3ama4yell KaXKA0W JIEKIIUU SBJISIETCS PACKPBITHE CYLIHOCTU TEMBI U aHAJIU3 €€
TJIaBHBIX MOJIOKEHUH. PekoMenayeTcss Ha MepBoil JIEKIIMU JOBECTU /IO BHUMAHHUS CTYJEHTOB
CTPYKTYpY Kypca U €ro pas3zeiibl, a B JaJlbHEHNIIEM yKa3bIBaTh HA4aJ0 Ka)kJI0To paszena, CyTh
U €ro 3ajayi, a, 3aKOHYUB U3JI0KEHHUE, MOABOJUTH UTOT IO 3TOMY pa3zeiy, YTOObl CBSI3aTh
€ro €O CIECAYIOLIUM.

Cooepoicanue nexyuti

Conepxanue Jekuuii ompexensercs pabodeil mporpammoit kypca. Kpaiine
KeJaTeabHO, YTOOBI KaXKaas JIEKIUS OXBaThIBAJIa U MCUEPIIbIBAJIa ONIPEACIIEHHYIO TeEMY Kypca
U TIpeICTaBIIsIa coO00M JOrMYECKH BIIOJIHE 3aKOHUCHHYIO paboTy. JIydlie coOKkpaTUTh TeMy, HO
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HE J0MYCKaTh MepephiBa €€ B TAKOM MECTE, KOT/1a OCHOBHAs UJEs €IIe MOJHOCTHIO HE
packpbITa.

JlabGopaTopHble 3aHATUSA

Memoouka nposedenus 1a00pamopHuIX 3aHAMULL

LenssmMu poBeieHus 1a00PATOPHBIX PAOOT SBISIFOTCS:

—YCTaHOBJICHHE CBS3€H TEOPUU C TPAKTHKOW B (QOpMe OKCIEPUMEHTAIHLHOTO
MOJITBEPIKICHUS TIOJIOKEHUH TCOPHH;

— 00y4eHHUE CTYICHTOB YMEHUIO aHATM3UPOBATh MOJYYCHHBIC PE3yJIbTATHI,

— KOHTPOJIb CAMOCTOSITEIIbHOM PabOThI CTYJCHTOB 110 OCBOCHUIO KypCa;

— o0yueHue HaBbIKaM MPOQEeCCHOHATBHON IeATeIHbHOCTH.

Lenu nabopaTOpHOTo MpakTHKyMa JOCTHUTAIOTCS HAMIY4YIIUM 00pa3oM B TOM cliydae,
€CIIM  BBIMOJIHCHUIO OKCIEPUMEHTa MPEIIICCTBYET OINpPEIeICHHAs MOArOTOBUTEIIbHAS
BHeayauTopHas pabora. IlosTomy mpemomaBatens 00s3aH TOBECTH JO BCEX CTYIACHTOB
rpaduK BBINOJIHEHUS JIA0OPATOPHBIX pPabOT C TeM, 4YTOObBI OHU MOTJIM 3aHUMAThCS
LEJICHANPABIECHHON JOMAIIHEW MOATOTOBKOM.

[lepen HauasoM OuYEPETHOTO 3aHATHS IPEMOAABATENb JOJDKEH YAOCTOBEPUTHCS B
TOTOBHOCTH CTYICHTOB K BBIIIOJIHCHUIO JITAOOpPaTOpHOH pabOTBl IMyTeM KOPOTKOTO
coOeceI0BaHus M TIPOBEPKH HAMYHUS Y CTYJICHTOB 3arOTOBJICHHBIX IMPOTOKOJIOB MPOBEICHHS
paboThL.

7.7.1 Ilepeyenb HHPOPMAIMOHHO-KOMMYHUKANHMOHHBIX T€XHOJIOTHIi

Hcnonb30BaHne 3JIEKTPOHHBIX MTPE3EHTALMN TP MPEACTABICHUH J10KIIa/10B.

7.2 IlepeyeHb JIMIEH3MOHHOIO0 H CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPaMMHOIO
ob0ecneyenus

JIMIIeH3MOHHbIE KOMIBIOTEPHBIE MPOrpaMMbl O0paOOTKHM JaHHBIX IPOTPAMMHO-
anmapaTHbIX KOMILJIEKCOB MpUOOpOB: ra3oBelii xpomatorpad «Kpucrami-2000M», ra3zosblit
xpomarorpadp GC 2010 “Shimadzu”, xwunkoctabeiii xpomatorpag LC 2010 “Shimadzu”,
ra3oBblii xpomaTto-macc-ciekrpomerp GCMS-QP 2010 Plus “Shimadzu” u ap.; Microsoft
Office Excel.

Komnbrotepusie nporpammel Microsoft Office s geMoHcTpauuu U CO3JaHMS
Mpe3eHTalN

7.3 IlepeuyeHb  coOBpeMEHHBIX mpodeccHOHANBbHBIX 0a3  JaHHBIX H
MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

[TopTan XMMUKOB-aHATUTUKOB: aHAJUTUYECKAs XUMUS U METPOJIOTHsT WWW.anchem.ru
WWW.SCOpUS.com,

-opranuzanus «@PenepanrbHOE areHTCTBO IO TEXHUYECKOMY pPEryJUpPOBAHUIO U

METPOJIOTHH», CAUT: WWW.QOSt.ru; 6a3a HOpMaTUBHBIX JOKYMEHTOB;
- opranm3anus BHUMKU, caiit: www.standards.ru; 6aza AUCJ] «"ocynapcTBeHHBIN
peecTp TUIIOB CPEJICTB U3MEPEHUI, JOMYILIEHHBIX K 00palieHuto B POy;

- caifT: Www.1gost.ru; 6a3a MeToIMK BBITTOJIHEHUSI U3MEPEHHA
- poccwuiickoe obpazoBanue, GpeaepanbHbiil nopran [Odurnmansaenii caiit] — URL.:
http://www.edu.ru

8. MarepuajbHO-TeXHHYeCKasi 0a3a, HeoOXoguMasi [Jisl OCYHIECTBJIEHHS
00pa3oBaTeILHOIO MPOIECca MO JMCUHUILIHHE (MOTYJII0)

MarepuanbHO-TeXHUYECKOE 00ecIieueHNne JUCITUTITMHBI

Ne Bua pa6or
(MOnyIsl) U OCHAIIEHHOCTh

21



http://www.anchem.ru/
http://www.edu.ru/
http://www.edu.ru/

JIeKIIMOHHEBIE 3aHATH

Jleknmonnas aynuropus 252C

JlaGopaTopHbie Jlaboparopuu 252C, 242C, YKOMIUIEKTOBAaHHAS

3aHATHUA CIeLUAIU3UPOBAHHON MeOenbio u aHAJIUTUYECKUM
obopynoBanueM: xpomarorpad razoBblii «Xpom 5»,
xpomarorpad ra3oBbiid «XpoMm 4»

KypcoBoe He npenycmorpeno

IIPOEKTHUPOBAHUE

I'pynnoBssie Aynuropus 242C, 252C

(MHAMBUYaTLHBIC)

KOHCYJIbTallH

Tekymuii  KOHTpOJb, | Aynutopus 242C

IIPOMEKYTOUHAs

aTTecTauus

CamocTrosTenbHas CamocrosTenbHass paboTa CTYAEHTOB OCYIIECTBISETCS B

pabora YuTaNbHBIX 3amax Ombmmorexn KyOI'Y, 3ame pedeparuBHBIX

KypHaJIOB, BbluucauTeabHOM uLeHTpe Kyo0I'Y, HWurepner-
LEHTPE, a TaKXKE€ JAPYruX ayauTopusx (axyiabTeTa XUMHUHU U
BBICOKHX TEXHOJIOTUH ¢ BO3MOYKHOCTBIO ITOAKIIIOYEHUS K CETH
«HTepHer» u oOecredyeHHEM JIOCTyIla B 3JEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaATEILHYIO CPEly OPraHU3aLUH.
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