MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHUS
POCCUMCKOW ®EJEPAILIUA

dejiepaibHOE TOCYIAPCTBEHHOE O10/DKETHOE 00pa30BaTe/IbHOE YUPESIKICHUE
BBICIIIEr0 00pa30BaHus
«KYBAHCKHWI IT'OCY JAPCTBEHHBIN YHUBEPCUTET»
(DaKyJIbTeT XHUMHUHU U BBICOKUX TCXHOJ'IOI"I/Iﬁ

PABOYAS [TPOT'PAMMA JUCOUIIJIMHBI (MOY JIS)
B1.B.07 XPOMATOI'PA®UYECKHUE METO/bI
B DKCIIEPTU3E KAYECTBA CbIPbA
U roTOBOU NMPOAYKIMUHA
Hanpasnenue noaroroku/crermansHocts 04.03.01 Xumus

HanpasieHHOCTD (IpoduIib) / CrieHnaIn3aus XuMudeckast 9KCrepTH3a U 9KOJI0ru4ecKast
0e30I1acHOCTD

®opma 00ydyeHus — OUHAs

Kpanudukanus — BBITYCKHUKA OaKajiaBp

Kpacuoaap 2020



PabGowass mporpamMma  AMCHUIUIMHBEI «XpomaTorpadudeckue METO/IbI B
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1. Heau n 321241 0CBOEHMS TN CHUTNITIHHBI

1.1 eap AMCHUANINHBI
Ilenpto wm3yueHus ydeOHOM aucHMIUIMHBL “ Xpomartorpaduyueckrue METOIbl B
IKCIIEPTHU3E KA4eCTBA CHIPhS U TOTOBOW MPOIYKIUK SBISETCS (POPMUPOBAHUE Y CTYACHTOB
COBPEMEHHBIX MpPEACTaBICHUI O MeToAaX XpoMaTorpauuecKkoro pasfelieHus U aHalu3a
MHOTOKOMIIOHEHTHBIX CMECEed M METOJO0JIOTMYECKUX IMOAXOJaX K ONTHUMHU3ALMHU YCIOBUN
paszienieHus, OOHApYXEHMs, HACHTU(PUKAIMK W KOJIUYECTBEHHOW OLIEHKH pPE3yJIbTaTOB
aHaJn3a JyIsl OBBILIEHUS YyBCTBUTEIbHOCTH, TOYHOCTH U KCIPECCHOCTH.

1.2. 3apauyn THCHUTIAHBI

— (opMmupoBaHUE CHCTEMHOTO MPEACTABICHUS O XpOMATOrpahUIECKUX METO/IaX, HX
0COOEHHOCTSX, MPOOJIeMax peain3aluy U 00JIaCTAX IPUMEHEHUS;

— W3y4eHUE COBPEMEHHBIX MPUOOPHBIX CPEACTB XpOMATOrpahUueCcKOro aHamu3a u
BO3MOKHOCTEH MX MPOTPAMMHOI0 00CCIICUCHHS.

1.3 Mecrto qucuuminnsl (MoayJsi) B ctpykrype OOII BO
Hucnummna «XpomarorpaguuecKkiue METO/IbI B KCIIEPTU3E Ka4ecTBa ChIPhsl K TOTOBOM
OPOAYKLHMM» OTHOCUTCS K 4YacTh Yy4yeOHOro IulaHa, (opMUpyeMOH Yy4acTHUKaMH
o0Opa3oBaTeNbHbIX OTHOWIEHUH. [lns ee wu3ydeHHs CTYIEHT JOJDKEH 3HaTh (U3HKO-
XMMHUYECKHE OCHOBBl METOZOB  Da3/eleHus, COPOLMOHHBIX IPOLECCOB, OCHOBBI
MaTE€MaTU4YeCKON CTaTUCTUKH.

1.4 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSsI MO AUCUHUILIMHE (MOAYJIIO0),
COOTHECEHHBbIX ¢ IUIAHMPYeMbIMH Ppe3yJbTaTaMH OCBOeHUsI 00pa3oBaTebHOI
NPOrpamMMblI
N3yuenne maHHON y4eOHOW AMCIMIUIMHBI HANpPABJICHO Ha (GOPMHUPOBAHUE y OOYUAIOIIUXCS
npodeccnoHanbHbIXx komnereHui (I1K):

BJajieeT 0a30BbIMM HaBbIKAMHU MCIIOJIB30BaHMSI COBPEMEHHOM ammapaTypbl IPHU MPOBEACHUU
Hay4YHbIX HCCIIEZIOBAaHUI, SKCIEpPTU3, CepTU(UKAMOHHBIX HCIBITaHUH, 00paboTke
nosydeHHbIX pe3yipraToB ([1K-2);

TOTOB OCYLIECTBIISITH KOHTPOJIb KAueCTBa ChIPbS M FOTOBOM MPOIYKIMHM C HCIIOIb30BaHUEM
COBPEMEHHBIX CpPEICTB M METOJIOB MCCIEAOBaHUS U aHajau3a As LeJedl 3KCIepTH3bl,
nacropru3aiun u ceprudukanmu ([1K-4).

Ne HNunexc Conepxanue B pesynbrare uzydeHust yueOHON AUCIIUTUTMHBI
L. | KoMIeTeH KOMIIETEHIIMHI o0yyaroImuecst JOHKHBI
1095051 (unu e€ yacTH) 3HaeT ymeer BJIa/ieeT

1. IK-2 BajieeT 0a30BBIMU | OJIOK-CXEMBI ONTUMU3UPOBATH HaBbIKaMU
HaBbIKaMU Ta30BbBIX U YCJIOBUA aHAJIN34a, pa6OTBI Ha
HCIIOJIb30BaHUS JKUJIKOCTHBIX BapbUPYSI XpoMarorpa-
COBPEMEHHOU xpomarorpadoB, | mapameTpbl (buueckoM
anmapatrypbl  TpH | HX Xxpomatorpadu- 00opynoBaHUU
IMPOBEACHUN AHAJIUTUYCCKUC YECKOT' O U TEXHUKOU
Hay4HbIX BO3MO>KHOCTH; pazzeneHus npu JKCIIEpUMEHTA
HCCIICTOBaHUM, CIIOCOBEI MPOBEICHU U 00paboTKu
AKCIIEPTU3, kadecTBemHOH 1 | HAYIHBIX MOJTYYEHHBIX
CepTI/I(l)I/IKaHI/IOHHI:I KoJuecTBenHoN | ACCHCIOBAHHIH, pe3yJIbTaToB
X UCHBITAHUM, OLICHKH SKCIEPTU3,
00paboTke DE3YIBTATOR cepTruUKAITMOHHBI




Ne Nunexe Conepxxanue B pesynbrare nzyuenust yueOHON AUCIUTIIMHBI
n.1;. KOMIIETEeH KOMIIETEHIINH 00yJaromuecst TOHKHBI
U1 (unu e€ yacTh) 3HaeT yMmeer BJIaJieeT
MOJTy4EHHBIX xpomarorpadu- X UCTIBITAaHUH
pe3yJbTaTOB YEeCKOro aHaJIM3a;
CrocoObl
00paboTku
MOJTyYEHHBIX
pe3yNIbTaToB
2 I1K-4 rOoTOB TEOPETUYECKHE apryMEHTUPOBAHO | NIPAKTUYECKU-
OCYIIECTBIISATh OCHOBBI BBIOUPATh CXEMBI MU IIpUeMaMu
KOHTPOJIb KayecTBa | XpoMaTorpadu- aHaJn3a C IPUMEHEHHS
CBIPBSI U TOTOBOM YEeCKOro MPUMEHEHHEM 3aKOHOMEPHOC
POYKIHH C | paszneneHus u Pa3INYHBIX Tei
HCIIOJIb30BaHUEM MOCIIEAYIOIIETrO BapHaHTOB ra30Boi | Xxpomarorpad
COBPEMEHHBIX JNETeKTUPOBAHUS | M KUIKOCTHOMN HNYECKOTO
CPEICTB U METO/IOB | aHAJHUTOB JUIS xpomartorpaduu paszieneHus
UCCIENOBAHUS U | LIeJIer JUTS Lesed | i pelieHus
aHanM3a JUIs 1eed | SKCIepTHU3bI, AKCIIEPTU3BIL, MPAKTUYECKUX
OKCIEPTHU3BI, MAaCTOPTU3AMK U | MACTIOPTU3ALMU U | 3a7a4 B
NacHopTH3alUuu | | cepTU(UKALINU; cepTuduKanmu obnactu
cepTUHUKAIIH AHATHTHICCKIC OKCHEPTHU3BI,
BO3MOXKHOCTH T1acropTh3ait
COBPEMEHHBIX 1 "
Xxpomarorpadu- cepTiuKauu
YECKUX METOJIOB 1
2. CTpyKTYypa U cojiep:KaHue TUCHUIITUHBI
2.1 Pacnipeenenue TPy10éMKOCTH THCHUTIIMHBI 0 BUaM padoT
O61as TpyA0EMKOCTh TUCHUIUIMHBI cocTaBisieT S 3ad. ef. (180 yacos), ux
pacripesiesieHue 1o Buaam padoT npeacTasieHo B Tadbnuue (s crynentos OPO).
Bun yuebnoi paboThl Bcero Cemectpsbl
4acoB (uacer)
7
KonrakTHasi paboTa, B TOM 4ncJie: 108,3 | 108,3
AyIuTOpHBIE 3aHATHS (BCEro): 102 102
3aHATHS JIEKIIHOHHOTO THIIA 34 34 - - -
JlaGopaTopHbIe 3aHATHS 68 68 - - -
3aHATUS CEMUHAPCKOTO TUTMA (CEMUHAPHI,
NPaKTUYECKHE 3aHATHS) i i i i i
HNuas koHTaKkTHas padora:
Konrtpons camocrosarensHoit padotsr (KCP) 6 6
[Mpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeJibHasi padoTa, B TOM YHUCJIe: 45 45
Kypcosas pabora - - - - -
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaia 20,0 20,0 - - -
BrimontHeHME HHAMBUAYATBHBIX 3a1aHAH (ITOATOTOBKA 15,0 15,0 - - -




COOOIIIEHUH, TIPE3EHTAIUI )
Pedepar - - - - -
[ToaroToBka K TEKyLieMy KOHTPOJIO 10,0 10,0 - - -
KonTpoJns:
[ToaroToBka K 3K3aMeHy 26,7 26,7
OO0mas Tpya10eMKOCTh qgac. 180 180 - - -
B TOM 4YHCJI€ KOHTAKTHAsA 1083 | 1083
padora
3a4. ef 5 5

2.2. CTpyKTypa IMCHHUILIHHBI

PacnipeencHue BUIOB y4eOHOU paOOThI M UX TPYIAOEMKOCTH TI0 pa3JiesiaM IUCIUILTHHBL.
Paznensl quctuminnel, n3ydaemeie B 7 cemectpe (s cryaentoB ODO)

KonmuectBo yacoB

Ne AynuTtopHas CamocrosTens
pazze HaunmenoBanue pasnenoB
1 Bcero pabota Has paboTa
J I13 JIP

1 2 3 4 5 6 7
[IpuHnun merona
xpomatorpadum.
Knaccudukanms

1 Xpomarorpadudeckux 32 8 16 8
METOIOB aHaJIn3a.
OCHOBHBIE TEPMUHBI U
MOHATHUS XpoMaTorpapuu

2 I"a3oBast xpomaTorpadus 36 8 20 8

3 BricokoaddexTrBHas 8 8 12 8
KHUJIKOCTHAsI XpoMaTorpadpust

4 Hpyrue BapUAHTBI 26 8 12 6
AKHUJKOCTHOM XpoMaTorpaduu

5 [Tnanapuast xpomaTorpadus 15 2 8 5

6 Htoro o paszenam 137 34 68 35
JVCIUATUTHHBI

v KonTpose camocTosiTenbHON 6
pabotsl (KCP)

8 [TpomesxyTouHas arTecTanus 03
(MKP) '

9 [TonroToBka K TEKyLemy 10 10
KOHTPOJIIO

10 | [IpoMexyTOYHBIH KOHTPOIh 26,7

11 OO6m1ast TpyA0€MKOCTh TIO 180 45
TVCTIATUTAHE




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 pasznenenus. KauecTBeHHbIH u
TOHSATHS KOJIMYECTBEHHBIN aHaIM3 B Xpomarorpaduu.
xpomarorpaduu
2 I"azoBas ["a30-xuaKOCTHAS U ra30-a1cOpOLMOHHAS CobecenoBanue
xpomarorpadus | xpomatorpadus. Henonsuxssle $hasbl, ux
kinaccuukanus. HemoaBrkHbIE KHUIKHES
¢a3bl, KoHCTaHTHI PopiHaiinepa u Mak-
Petinonpaca. Anmaparypaoe opopmiieHue
METO/a Ia30Boil xpomarorpaduu,
JETEKTOPHI (KaTapoMeTp, IIIaMEHHO-
MOHU3ALMOHHBIN, IJITAMEHHO-
doToMeTpuyecKuii, macc-
CHEKTPOMETPUUYECKHH U JIp.), KOJIOHKH.
W nenTudukanys BeUIecTB U MOIydeHUe
KOJINYECTBEHHBIX JJAHHBIX METO/I0M ra30BOM
xpomarorpadguu. 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 PIIEKTPOHHOTO TIOKYMEHTA.

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.

CTpykTypa (poH/I12 OLIEHOUYHBIX CPE/ICTB /Il TeKYlIei M MPOMEeKYTOYHOI aTTecTAlUH
Kon HaumenoBanune
KounTponupyembie .
Ne KOHTPOJIHPYEMOi OLIEHOYHOT'O CPE/ICTBA
paziesbl (TEMBbI) -
n/n KOMIIETEHLINU Texymun IIpomexxyrounas
JUCIUILTAHBI
(unm ee yacTu) KOHTPOJITb aTTecTauus
[TpuHumn metona I1K-2, IIK-4 CobecenoBanue, | Bompockl Ha
xpomaTorpadum. nabopaTopHas sK3aMeHe 1-5,
Knaccudukanms pabora 19,20
1 Xpomarorpaduyeckux
METOJIOB aHAJU3A.
OcHOBHbIE TEPMUHBI U
MOHSITUSA
xpomarorpaduu
["azoBas xpomarorpadus | [1K-2, [TK-4 CobecenoBanue, | Bompocsl Ha
2 nabopaTopHas sk3amenHe 6-11
pabora
BeicokoaddextuBnas | [1K-2, T[1K-4 CobecenoBanne, | Bompockl Ha
3 KUIKOCTHAS naboparopHas sk3amere 12-16
Xxpomarorpadus pabota
Jpyrue BapuaHThI [1K-2, I1IK-4 CobecenoBanue, | Bompocs! Ha
4 SKUJKOCTHOM bi(8) ) E:Wi 3Kk3aMeHe 17
XxpomaTorpaduu
ToHKOCIOMHHAS [1K-2, T1IK-4 CoGecenoBanue, | Bompoc Ha
5 Xpomarorpadus naboparopHas sK3ameHel 8
pabota
IMoka3aTenu, KpUTEPHHU U IKAJIA OLleHKH ¢(POPMHPOBAHHBIX KOMIIETeH Ui
Koa n CooTBeTCTBHE YPOBHElH 0CBOEHUSI KOMIIETEHIIUH NIAHUPYEMbIM
HanMMeHOBaHHe pe3yJabTaTaM 00y4eHHUsl H KPUTEPUSM HX OLlEHMBAHUSA
KOMIIeTeHIuii 0POTrOBbIii | 0a30BbIii | npopBumyTbIii
Ouenka
Y 10BIETBOPUTEIBHO Xopo110/3a4TeHo OTnU4HO /3a4TEHO
/3a4TeHO
[1K-2 Bnaneer 3naem — 9aCTUYHO 3naem - G0K-cXeMbl | 3Haem - OJIOK-CXEMBI
6230BBIMHI OJIOK-CXEMBbI Fa30BbIX | Ia30BbIX U ra3oBbIX U
HABRLIKAMI Y JKUKOCTHBIX KHIKOCTHBIX KHUJIKOCTHBIX
HCIIONE30BAHMS xpomatorpagos, xpomatorpagos, ux xpomarorpados, Ux
COBPEMEHHOI HEKOTOPHIE CIIOCOOBI | aHATUTHYECKUE AHAITUTHYECKHUE
anmaparypsl mpy | KOMHYCCTBCHHOM BO3MOXHOCTH; BO3MOXHOCTH;
POBEICHAH OLIEHKHU CIIOCOGEI Croco0bl
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Hay4YHBIX xpomarorpagu- KaueCTBCHHOU U KOJIMYECTBEHHOMN
HCCIe0BaHUH, YECKOT0 aHaIn3a KOJIMYECTBEHHOMN OIICHKH
SKCIIEPTH3, OILICHKH PEe3yJIbTaTOB | XpoMaTtorpadu-
cepTU(UKAITMOHHBI Xpomartorpadu- YECKOI'0 aHaIu3a
X UCIIBITAaHUH, YEeCKOro aHaJIM3a; CIOCOOBI TOBBIIICHUS
obOpaboTke CII0cO6HI 06PaBOTKH 3¢ HEeKTUBHOCTH
MOJIy4E€HHBIX MOy UeHHbIX aHaJIM3a U ee OLIEHKH
pe3yabTaTOB pE3YIBTATOR
Ymeem - Ymeem - Ymeem -
BapbUPOBATH ONTUMHU3HPOBATH ONTUMU3UPOBATH
napameTpsbl YCIIOBUS aHAIIN3a, yCIIOBUS aHAIN3a,
Xxpomarorpadu- BapbUPYsI MapaMeTPhbl | BapbUPYs MapameTpbl
YecKOro pa3fielieHus | xpomartorpadu- xpomaTtorpaduueckor
YECKOTO Pa3IeICHUs 0 paszeneHus,
IIPU NIPOBEICHUU aHAIU3UPOBATh
Hay4HBIX Pe3yIbTaTHI C LIETBIO
UCCJICTOBaHHM, orpeaeneHus
JKCIIEPTH3, JaTbHEN X
cepTU(UKAIIMOHHBIX UCCJICIOBAaHUM
HUCTIBITAHU N
Braoeem - Braoeem - HaBbikamMu | Braoeem - B IOJITHOM
OCHOBHBIMH paboThHI HA 00beMe HaBbIKAMU
HaBbIKaMU pabOTHI HA | XpOMaTorpa- paboThI HA
XxpomaTtorpaduuecko | puueckoM XpomaTorpaduueckom
M 000pyIOBaHUU o0opynoBaHUU U 00opy/0BaHUU U
TEXHUKOU TEXHUKOH
JKCIIEPUMEHTA SKCHEPUMEHTA MO
00paboTKu no100py ycIoBUM
MOJIYYEHHBIX aHaiau3a
pe3ynabTaTOB
[1K-4 roroB 3naem- 3naem- 3naem -
OCYIIECTBIISITh AHAJTUTUYECKUE TEOPETHUECKHUE TEOPETHUECKUE
KOHTpPOJIb Ka4eCTBa | BO3MOKHOCTH OCHOBBI OCHOBBI
CBIpBSl M TOTOBOM | XpomaTtorpaduyec- XpomaTorpadu- XxpomaTorpadu-
MPOJIYKLIUHU C KHX METOJIOB U YECKOT'0 Pa3JeieHUsl M | YeCKOro pa3/iefieHus u
WCIIOJIb30BAaHUEM | TIPUMEPHI UX MTOCJIETYIOIIETO MOCJIETYIOIIETrO
COBPEMEHHBIX MPaKTUYECKOTO JIETEKTUPOBAHUS JETEKTUPOBAHUS
CPE/ICTB ¥l METOJIOB | IPUMEHEHUS IS AHATMTOB JIJIs 1IeJIei AQHAJTMTOB JJIS TIeJei
MCCJIEIOBAHUS U | KOHTPOJIA KauecTBa AKCIIEPTHU3BI, SKCHEPTHU3BI,
aHajam3a JyUIs [eJIed | MPOAYKITNT MacropTH3aIiu U MacIopTU3alUU U
AKCIIEPTHU3HI, cepTudukanmy; ceptudukanym,
MacropTH3aIlUU U S — AHATTMTUYECKUE
cepTuduKamm BO3MOKHOCTIH BO3MOKHOCTH
COBDEMEHHBIX XpomaTorpapuueckux
xpomaTorpad- METO/I0B, IPUHLIUIIBI
4ECKHX METOJIOB BBIOOpA METOJIUKHU
aHajIn3a
Ymeem - Ymeem - Ymeem -
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aHaAJIM3UPOBATh apryMEHTHPOBaHO pa3pabaTbIBaTh CXEMBI

BO3MOYKHOCTH BBIOMPAThH CXEMBI aHajm3a c

Pa3INYHBIX aHaJIM3a C PUMEHEHUEM

BapUaHTOB I'a30BOM U | MPUMEHEHHEM pa3IMYHBIX BapUAHTOB

JKUJKOCTHON Pa3JIMYHBIX BAPUAHTOB | Ta30BOU U

xpomarorpaduu ra3oBoil u AKHUJIKOCTHOM
KHUJIKOCTHOM xpomarorpaduu ams
xpomarorpapuu 1esneil 9KCIepTussbl,
JUIs Lenen HacrnopTU3aluu U
AKCIEPTU3BL, cepTU(UKAINU
[acrnopTU3aluu U
cepTudUKaIuu

Braoeem - Braoeem - Bnraoeem -

PAaKTUYECKUMHU IPAaKTUYECKH-MU IPaKTUYECKUMHU

npueMamu npueMamu nprueMamu

xpomarorpadu- PUMEHEHHS pUMEHEHHUS

YECKOI'o pa3/iefieHusl | 3aKOHOMEpPHOCTEH 3aKOHOMEPHOCTEN

JUTS aHAIT3a Xxpomarorpadudeckor | xpomarorpaduyeckor

KOHKPETHBIX BHJIOB 0 pa3jeeHus s 0 pa3zeneHus ams

HIPOAYKIMH peLeHus ONTUMU3ALHNU

MPaKTUYECKHX 3a]1a4 B
00J1aCTH SKCTIEPTHU3HI,
MAcCHOPTU3ALUU U
cepTuduKauu

YCJIOBUI aHAJIN32 B
00J1aCTH IKCIIEPTH3BIL,
NacropTU3aLUU U
cepruduKanym

TunoBbie KOHTPOJIbHBIE 3aJaHUS WMJIM WHbIE MATepPHAJIbl, HEOOXOAMMBIE JIsi
OlleHKH 3HAHWIi, yMeHHI, HABBIKOB U (MJIH) ONbITA AeATEJbHOCTH, XapaKTePU3YIOIIHUX
yTanbl  (POpMUpPOBAHUSI KOMIIETEHUMii B T1polecce OCBOeHHS 00pa3oBaTelbHOM
NMPOrpamMMmblI

Texymuit KOHTPOJb MPOBOAMTCA IYTEM IMPOBEIEHHUS OMPOCOB CTYAEHTOB B XOJ€
1a00paTOPHBIX 3aHATHM, B opMe coOece0BaHMs, 3aCTyIIUBAHUS U 00CYKIEHUS TOKIAI0B U
3amuTel  JabopartopHbix paboT. Ilpu mpoBeneHHWH TEKYIIEro KOHTPOJS HCIOJb3YIOT
KOHTPOJIbHbIE BONPOCHI.

1 Pacuer nnnexcoB yaepxuBanus, uaeHtudukanus. Onpenenenne 3pHEeKTUBHOCTH
Xpomarorpaduueckoi KOJIOHKH

2 Pa3znenenue cMecu yriieBo0opo/10B, KOJTMYECTBEHHBIN aHaIN3, pacyeThl B ra30BOi
xpomarorpapuu

3 [Tporpammupyemsbiii pexnm B KX, Paznenenue cmecu criupToB

4. Pa3nenenrie MHOrOKOMIIOHEHTHOM CMECH OpraHMUYECKUX BelecTB. Onpeenenne
cocraBa pacTBopuTels 646

5) KX ompenenenue necTUUIOB B 00bEKTaX OKPYKAIOLIEH Cpe/Ibl

6. Onpenenenue HedTenpoaykToB B ouBe metogom ['X-TT1/]

7. Omnpenenenuve  ¢QeHONbHBIX  KUCIOT  MerogoM BDXKX B pacTuTenbHbIX
dbapmmaTepuaiax

8. Omnpenenenne caxapoB B COKOBOI npoaykuuu merogom BOXX-PM/I

9 Ananns maennsoro meaa merogoM TCX

TeMmbI T10KJIa10B:
CrenuanbHbIe BAPUAHTHI )KUJIKOCTHON XpoMaTorpadun
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CeepxkputHueckas (ouaHas xpoMaTorpapus
[Ipumenenne MeToJ0B XpomMarorpady B IPON3BOICTBEHHON W HAYyYHOU IPaKTHKE

BOl'lpOCbI ISl co0eceT0BAHHUA:

Pa3nea 1. [Ipunnun metona xpomarorpaduu. Knaccudukamus xpomarorpadhuueckux
MeTOA0B aHanu3a. OCHOBHbIE TEPMUHBI U MIOHIATHS XpOMaTorpaduu

1 [Tpunnun Merona xpomarorpaduu. 3ajaun U IpUMEHEHUE XpoMaTorpapuu.
2. Knaccudukanus meronoB xpomarorpaduu 1o Mpu3HAKy MPUPOJIBI SBICHUN B OCHOBE
pas3ziesieHus, Mo arperaTHOMY COCTOSIHHIO TOJIBYKHOW M HEIMOJBMKHOHM (a3, 10 MeTOAUKe
IIPOBEJICHUS.
3. OcHoBHbIE MapaMeTpsl Xpomarorpadudeckoro mpouecca. KoHuenims reopeTnaeckux
TapeJIoK. Kunernueckas TEOPHUSL. Pa3zmbiBaHue XpoMaTorpapuieckoit 30HBI.
Xpomarorpadpuueckuii nuk. Kosdduuuent acummerpun u pasmbitis. dopma H30TEpMBI
COpOLIMHU M COOTBETCTBYIOIINE UM POPHIN XPOMATOTPAPHUECKUX MTUKOB.

4, [Tapamerpel  yaepxkuBanus. Bpems  ynepxkuBanus. OObeM  yaep)KUBaHMUSL.
AOCOIOTHBIE U UCIIPABIICHHBIE BEJIMYUHBI yaepxkuBaHusi. Koapduunent emxocT.
5. [TapameTpsl pa3aeneHus. Koaddunment pacrpeeneHus. Pazpemenue.

O} dexTuBHOCTh XpoMaTOTpaPUIecKOl KOJOHKU. UHCIIO TEOPETUYECKHX TapesioK. Breicora
9KBUBAJICHTHAs TEOPETHYECKOi Tapeske. CeeKTUBHOCTb.

6. OcCoOEHHOCTH METOAMKH XPOMAaTOrpaUuecKoro aHaju3a CIOKHBIX CMecel: BBIOOp
MeToJla TIPOOOIIOArOTOBKY, (ppaKIMOHUpOBaHUE MPo0, obecrneyeHne HeoOXO0JMMOTO YPOBHS
3(1)(1)CKTI/IBHOCTI/I " CCIICKTUBHOCTHU KOJIOHKH, oOecreueHre moJIHOTEI ACTCKTUPOBAHUA.

7. [TocTpoeHne cxembl aHalM3a pEAITbHBIX OOBEKTOB C HCIOJIB30BAaHHEM METONA
XxpomaTorpaduu, BHIOOp MeTo/1a.

Pa3nea 2. I'azoBas xpomarorpadus

1. [TpuHIMIBI HIEHTU(DUKALIMY BEILIECTB B ra30BOi XpomMaTorpaguu u >KuaKOCTHON
xpomatorpaduu. Muaexcel KoBaua. Merton ctannapTHON 100aBKH.

2. KonnuecTBeHHBIN aHANNU3, IPUHIMIIBL M IOAXOAbI K MHTEPIIPETALUN MTOJIY4YEHHBIX
JAaHHBIX B XpOMaTOrpaduH.

3. Cxema razoBoro xpomarorpada. OcHOBHbIE y37bl XpoMaTorpada, UX Ha3HaueHUE U
MIPUHIINN JEHCTBUSL.

4. Hacagounble W KanmwuisipHble KOJOHKH AJIs Ta3oBoi xpomarorpadguu. CopOeHTHI.

Henonswxhele xuakue ¢aspl. KoHaeHIMOHUpOBaHME KOJOHOK. TeXHHMKA BBOJA MPOOBI.
[TporpaMMupyemblii pexxuM XpoMaTorpadupoBaHHs.

5. JlerekTopsl B ra3oBoil xpomarorpaduu. YyBCTBUTENBHOCTH jeTekTopa. [lopor
YyBCTBUTEIBHOCTH.  JIMHEHHBIM  auama3oH  jgerekropa. l'azoBas  Xpomaro-macc-
CIIEKTPOMETPHS.

6. OntuMuzanus ycinoBHi aHanmu3a B ra3oBod xpomarorpaduu. Ilpumenenme I['X.
Crnenuanbable BapuaHThl ['X.

Pazaen 3. BricokoahexkTuBHas )KUAKOCTHASE XpoMaTorpadus

1. Amnmnaparyproe odpopmienue BOXKX. OcHoBHbIE Y3116l XpoMaTOrpada, uX Ha3HauUECHUE
U TIPUHIIMIT AEHCTBUSL.

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

3. O6parenno-dazosas BOXKX. Kononku, noaBmKHbIE (a3bl U IPUMEHEHHE.

4. Dmroupyrolas cujia paCTBOPUTENS, ONTUMHU3ALUS YCIOBHM aHaIN3a B )KUJIKOCTHON

xpomarorpaduu. Knaccuduxamus pacTBopuTeneii 1o noaspHOCTH.
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S. JleTekTopsl  KMAKOCTHOW  Xpomatorpaduu.  I[lapameTpel  JeTEKTUPOBAHMS:
YYBCTBUTEIbHOCTb, COOTHOLIEHWE CUTHAJI/LIyM, JIMHEHHBIM Juama3oH  JeTeKTopa.
JKunkoctHast XxpoMaTo-Macc-ClIEKTPOMETPHSL.

Paznen 4. JIpyrue BapuaHTHI )KUIKOCTHON XpoMaTorpagpuu

1 WonHas, noHo-oOMeHHas xpomatorpadus. oH-napHas xuakocTHast XxpoMaTorpagus.
2. Dmroupylonasl Cujla pacTBOPUTENIS, ONTUMM3AIMS YCIOBHM aHaIM3a B KUIAKOCTHOU
xpomarorpaduu. Knaccuduxanus pactBoputesneil 1o nojaspHOCTH.

3. JleTekTopel  KMAKOCTHOW  Xpomartorpaduu.  [lapamerpsl  JAeTEKTHPOBAHHMS:

YYBCTBUTCIIbHOCTD, COOTHOLICHUC cursan/ 1Iym, JIMHEHHBIN JAUaria3oH JACETCKTOpa.
KuakoctHas XpOMATO-MACC-CIICKTPOMETPH.

Pa3nea 5. TonkocinoitHast xpoMaTorpadus
1. [Tnanapuas xpomarorpacdus u ee Buabl. [Ipunnuns: npumenenus TCX.
2. [TocTpoeHne cxeMbl aHANTN3a PEeANTBbHBIX 00BEKTOB ¢ UCTIONBb30BaHueM MeTona TCX.

IlepeyeHb BONIPOCOB /151 MPOMEKYTOYHOM aTTecTAluM (IK3aMeH)

1 [Ipunmun Meroga Xxpomatorpaguu. 3agauyd W NPUMEHEHHE XpoMaTorpadum.
Knaccugukanus meronoB xpomartorpaduu IO HPU3HAKY IPHUPOJBI SBICHUH B OCHOBE
pa3feneHus, Mo arperaTHOMYy COCTOSIHHIO TTOJIBIKHOW M HEMOJBMKHOHN (a3, 1mo MeToauke
IPOBE/ICHUSL.

2. OcHoBHbIE ITapaMeTpbl Xpomarorpagpuyeckoro npouecca. KoHuenims reopeTnaeckux
tapenok.  Kunernueckas  Teopus.  PasMbiBaHme — Xxpomarorpaduyeckod  30HBI.
Xpomarorpapuueckuii nuk. Kospdunment acummerpun u pasmbitis. dopma H30TEpMBI
cOpOLIMHU U COOTBETCTBYIOIME UM MPOGHIN XpOMaTOrpaduuecKuX MUKOB.

3. [lapamerpel  ynepxkuBanusa. Bpems  ynepxkuBanus. OObeM  yAepKUBaHUS.
AOCOMIOTHBIE U UCTIPaBIICHHBIC BEMHUMHBI yaepxxuBaHus. Kosdduunent emxoctu
4. [TapameTpsl pazzeneHus. Koaddpurment pacrpeienieHus. Pazpemienne.

OddexTuBHOCTh XpoMaTorpapuiecko KOMOHKU. UHCIO TeOpeTHYeCcKHX TapeloK. Bricora
HKBUBAJICHTHAsI TEOpEeTUUYECKOM Tapeske. CeleKTUBHOCTb.

5. [TpuHIMOBl MOEHTU(UKALMK BEIIECTB B Ta3oBOW XpomaTtorpaguu M KUIKOCTHOM
xpomatorpadun. Muaexcel KoBaua. Merton ctannapTHON 100aBKH.

6. KonnuecTBeHHBIM aHanu3, NPUHLUIBI U MOAXOABI K HMHTEPHPETALUU MOJIYyYEHHBIX
JAaHHBIX B XpOMaTOrpaduH.

7. Cxema razoBoro xpomatorpaga. OCHOBHBIE Y37l XpoMarorpada, UX Ha3HAue€HUE U
MIPUHLMIT JEUCTBHS.

8. Hacanounble W KanmwuIsipHble KOJOHKH JJIsi Ta30Boi xpomarorpaduu. CopOeHTHI.

Hemnonsuxueie >kunkue ¢aszpl. KoHIESHIIMOHMPOBAHWE KOJIOHOK. TeXHHMKA BBOJA MPOOHI.
[TporpaMMupyeMsblil pexxuM XxpoMaTorpadupoBaHus.

9. JlerekTopsl B ra3zoBoil xpomarorpaduu. YyBCTBUTENBHOCTH jeTekTopa. [lopor
YyBCTBUTENBHOCTU.  JIMHEWHBIM  Ouama3oH  getekropa. la3zoBas  xpomaro-macc-
CIIEKTPOMETPHS.

10. OntuMuzanus ycloBWil aHanmu3a B ra3oBoil xpomarorpaduu. Ilpumenenue I'X.
Crnenuanbable BapuaHThl ['X.

11. AmnmnapatypHoe opopmienune BOXX. OcHoBHble y311b1 XpoMaTorpada, X HazHaueHHe
Y TIPUHIIAT JEHCTBUSL.

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

13 O6pamenno-dazopas BOXX. Kononku, moasukHbie ¢a3bl 1 IPUMEHEHHE.
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14. Onroupyrolas Cuila pacTBOPUTEINS, ONTUMH3ALUs yCIOBUM aHalu3a B >KUJIKOCTHOM
xpomarorpaduu. Knaccuduxanus pactBoputesneil 1o nojaspHOCTH.

15. JleTekTopel  KMAKOCTHOW  Xpomartorpaduu.  [lapamerpsl  JeTEKTUPOBAHHMS:
YYBCTBUTEIHHOCTb, COOTHOLIEHHE CUTHAJI/IITYM, JIMHEWHBIHN Tuana3oH AETEKTOpa.

16. XKunkocTHas XxpoMaTo-Macc-CIeKTPOMETPHSL.

17. HNonnas, nono-oomenHas xpomarorpadus. MoH-apHas »KUAKOCTHAs XpoMaTorpadusi.
18. [Tnanapuas xpomatorpadus u ee Bunapl. [Ipunmuns: npumenenus TCX.

19. OCO0OEHHOCTH METOJMKH XPOMATOrpaUiYecKOro aHajn3a CIOXKHBIX CMeced: BBIOOD

METOJIa MMPOOOTIOATOTOBKH, (hpaKIMOHUPOBAHKUE P00, oOecrieueHne HeOOXOAUMOTO YPOBHS
3¢ (EKTUBHOCTH U CEIEKTUBHOCTH KOJIOHKH, 00ECIICUEHHE MOTHOTHI JCTEKTUPOBAHHSL.

20. [ToctpoeHne cxeMbl aHalu3a pEAIbHBIX OOBEKTOB C HCIOJB30BAHUEM METOa
xpomarorpaduu, BEIOOp MeTOa.

IIpumepsI TeM A5 MPOBEIEHUsI TEKYIIET0 KOHTPOJIsI, TEMbI T0KJIA0B:

Hcropus xpomarorpaduu;

Xpomatorpadus. Biusaue Ha pa3BUTHE HAYKH B LIETIOM;

Xpomarorpadusi Kak METOJI pa3JeICHUS] © OYUCTKH OOBEKTOB OKPYKAIOIICH CPEIbl;
[TpumeneHne XpomMaTorpadhuIecKuX METOI0B B KpUMUHAIMCTUKE U METUIIUHE.

KoHnTpoJibHbIe BONIPOCHI /151 IPOBe/IeHUsI POMEKYTOUHOM aTTecTaluu

1. TIpunuun merona xpomarorpaduu. 3agaun U IpUMEHEHHE XpoMaTorpapum.

2. Knaccudukanus MeTonoB XpoMaTorpaduu 1o Mpu3HaKy IPUPOABI SBICHUI B OCHOBE
pas3fiesieHusi, MO arperaTHOMYy COCTOSIHMIO TOJBMXXHOW W HEMOJBIKHOW (a3, 1o
METOJIMKE ITPOBEICHUSI.

3. OcHoBHbIE TapaMeTpsl Xpomarorpaduueckoro npouecca. Konuenuus teopeTuueckux
tapenok. Kunernueckass Teopusa. Pa3mbiBanue xpomatorpauueckoil  30HBI.
Xpomarorpadpuueckuii nuk. Kosdduuument acummerpum u pasmeitus. Dopma
M30TEPMbI COPOLIMU U COOTBETCTBYIOLINE UM ITPO(UIN XpOMATOTpapUIECKUX MTUKOB.

4. Tlapamerpbl  yaepxkuBaHus. Bpems  ynepxuBanus. OObeM  yaep>KUBaHMUSL.
AOCONIOTHBIE U UCIIPABIICHHBIE BEIUUNHBI yaepxkuBaHus. Koadduunent emxoctu.

5. Ilapamertpsr pa3feleHus. Koadpduuuent  pacnpenenenus. Paspemnienue.
D¢ dekTuBHOCTh XpomaTorpaduyeckod KOJOHKU. YHCIO TEOpEeTHUECKHX TapelioK.
BricoTra 3xBHBaneHTHas TeOpeTUdecKon Tapenke. CeIeKTUBHOCTD.

6. TlpuHIMNB WACHTU(UKAMYA BEIISCTB B Ta30BOM Xpomarorpaduu M KUIKOCTHON
xpomarorpaduu. Muaexcsl KoBaua. MeTos craniapTHOM 100aBKU.

7. KonuvecTBeHHbIN aHanW3, NPUHLHUIBI U TMOAXOJbl K HHTEPIPETALUU MOTyYEHHBIX
JAHHBIX B XpoMaTorpagum.

8. Cxema razoBoro xpomarorpada. OCHOBHBIE y3IIbI XpoMaTtorpada, UX HazHAUYCHUE U
IPUHLINI JEHCTBUS.

9. Hacajmounbsle W KanWUISPHBIE KOJIOHKH JUIS Ta30BoW Xpomatorpaduu. CopOeHTHI.
Henonswxneie sxuakue ¢assl. KonaeHIMoOHuMpoBaHME KOJOHOK. TexHHWKa BBoOJA
npoOsl. [IporpamMmmupyemslii pesxxuM xpoMaTorpagupoBaHusl.

10. lerexTopsl B Ta30BOi xpomarorpaduu. YyBcTBUTENBHOCTH jAeTekTopa. Ilopor
YyBCTBUTEIBHOCTU. JIMHEWHBIM nuana3oH JerekTopa. [a3oBas Xpomaro-macc-
CIIEKTPOMETPHSL.

11. OnTumuzanus ycjaoBuM aHanmu3a B Ta3oBod xpomartorpadum. [Ipumenenue ['X.
Crnenuanbabie BapuanThl ['X.

12. Anmaparypuoe opopmiieare BOXXX. OcHOBHBIE y311bI XpoMaTorpada, ux Ha3HaYeHHE
Y TIPUHLUI AEUCTBHUS.

13. HopmansHo-dazoBas BOXXX. Kononku, moasuwkHbIe Ga3bl 1 IPUMEHEHHE.

14. O6pawmenHo-¢azosas BOXKX. Komonku, nogsmxHsie (a3bl 1 IpUMEHEHHUE.
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15. Dmroupyromasl cuiaa pacTBOPUTENs], ONTUMHU3ALMUS YCIOBUI aHaAIW3a B JKUJIKOCTHOM
xpomatorpaduu. Knaccudukaius pacTBopuTeneil o noiasipHOCTH.

16. lerexkTopsl ~ KUAKOCTHOH  xpomarorpaduu.  IlapameTpbl  JeTEKTHPOBAHUS:
YYBCTBUTEIHHOCTb, COOTHOUICHHE CHUTHAJ/IIYM, JIMHEHHBIA AMANa30H JAETEKTOpA.
XKunkocTHast XpoMaTo-Macc-CIEKTPOMETPHSL.

17. Nonnas, nono-oomMenHas xpomatorpadus. loH-niapHast >kuIKOCTHAst XpoMaTtorpadus.

18. ITnanapuas xpomatorpadus u ee Bunasl. [lpuniuns: npumenenus TCX.

19. OcoGeHHOCTH METOIUKH XpoMmaTorpaduyuecKoro aHaim3a CIOXKHBIX CMECEi: BBHIOOP
MeTOJIa MPOOOMOATOTOBKH, (PaKIIMOHUPOBAaHUE MPOoO, obecreueHne HeoOXOAUMOTO
ypoBHS D(PGHEKTUBHOCTH U CEJIEKTHUBHOCTU KOJIOHKH, OOECIeYeHHE MOJHOTHI
JETEeKTUPOBAHUSI.

20. TTocTpoeHne cxembl aHalIM3a pEANTbHBIX OOBEKTOB C HCIIOIb30BAaHHUEM MeETOjIa
xpomarorpaduu, BEIOOp METOIA.

Ilepeyenb KoMMeTeHIIUI (4YACTH KOMIIETEHIIUIT), IPOBEPsiEMbIX OLIEHOYHBIM CPeICTBOM
BJajieeT 0a30BBIMH HABBIKAMHU MCIIOIB30BAHUSI COBPEMEHHOH armaparypsl Iy IPOBEICHUH
HaY4YHBIX UCCIICI0BaHMI1, 00paboTKe MoyueHHbIX pe3ynbratoB (I[1K-2);

TOTOB OCYIIECTBIISITh KOHTPOJb KaueCTBA ChIPbS M TOTOBOM MPOIYKIIMH C HCIOIb30BAaHHEM
COBPEMEHHBIX CPEICTB M METOJIOB MCCIIEJOBAaHUS M aHANM3a IS Iefiel MaclopTH3alid 1
ceprudukanmu (ITK-4).

IIpumep 3K3aMeHALMOHHOTO OHJIETA

OI'BOY BO «KybaHckuii rocy1apcTBEHHbIH YHUBEPCUTET
@DaKynbTeT XUMHUH U BBICOKMX TEXHOJIOTUH
Kadenpa ananutnyeckoit XuMuu
Jucuumnnmna «OCHOBBI XpoMaTorpadum»
Hanpasnenue noarorosku 27.03.01 "Crangaptusanust © METpOIOTrus’"

BMWJIET Ne 1

1 TIlpunuunsl Xxpomatorpaduyeckoro pasieieHus.
2 JleTeKTOpHI B *KHMJIKOCTHOM Xpomarorpaduu.
3 Kiaccudukanus HemoaBmxHBIX (a3.

3ag. kadenpoit mpodeccop 3.A. TemepnamieB

4.2 Meroauyeckue MaTepuaibl, OMNpelesiiOlie MNPoUeAyPbl OLEHUBAHUSA
3HAHMH, YMEeHHI, HABLIKOB M (WJIM) ONbITA JeATEJbHOCTH, XapaKTePU3YIOIIHUX 3TANbI
(opMupoBaHus KOMIETEHIM A

MeToanyeckue peKOMeHAAIMHU NMPENoAaBaTe/sIM 10 MeTOANKe MPOBeIeHUs

OCHOBHBIX BU/IOB Y4€OHbIX 3aHATHI

Jlekuunu

Metoauka 9TeHUs JIEKIIUHU

JIeKk1uu SIBISIFOTCS. OJTHUM U3 OCHOBHBIX METOZOB OOYYEHHS 110 AUCHIUTUIHHE, KOTOPBIE
JIOJDKHBI peIiaTh CIeAYIONNe 3a/1a4u:

—H3JI0KUTh BAKHEUILIMN MaTepHall IporpaMMBbl Kypca, OCBELIAIOIINNA OCHOBHBIE
MOMEHTHI;

—pa3BUTH y CTYJIEHTOB MOTPEOHOCTH K CAMOCTOSATEIHHON paboTe HaJ y4eOHO
HAay4YHOU JIUTEPATypOu.
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I'maBHOM 3aauell KaXA0U JICKLUU SBIISIETCSA PACKPBITHE CYLIHOCTH TEMbI U aHAJIU3 €€
[JIaBHBIX MOJIOKEHU. PekoMeHayeTcss Ha mepBoil JIEKIIMU JJOBECTU O BHUMAaHUS CTYJEHTOB
CTPYKTYpY Kypca U €ro paszeiibl, a B JaJbHEHNIIEM yKa3bIBaTh HA4aJI0 Ka)kJI0T0 paszena, CyTh
U ero 3ajau, a, 3aKOHYUB U3JI0KEHUE, MOJBOJUTH UTOT MO 3TOMY paszeily, 4ToObl CBS3aTh
€ro CO CJIEIYIOIIHNM.

Coneprxanue JICKIUA

Conepxxanue Jekuuid ompezaensercs paboyeil mnporpammoit  kypca. Kpaiine
JKeJaTenbHO, YTOOBI KaXK/1as JICKIMsl OXBaThIBajla U HCUEpIIbIBajia OMpeIeIeHHYI0 TeMY Kypca
U TIpe/ICTaBIIsIa COO0H JTOTHYECKH BIOJIHE 3aKOHUYEHHYIO paboTy. JIydie cCoOKpaTuTh TeMy, HO
HE JOIycKaTh IepephlBa €¢ B TaKOM MECTe, KOIJla OCHOBHAas HJesl €Il IMOJIHOCTHIO He
packphITa.

JlabGopaTopHble 3aHATUSA

Metonuka mpoBefeHHs J1a00paTOPHBIX  3aHATUI

HensiMu ipoBeeHMs 1a00OPATOPHBIX PAOOT SBIISIOTCS:

—YCTaHOBJICHHE CBSI3¢H TEOpUHM C TIPAKTHKOW B (opMe DKCIEPUMEHTAILHOTO
MOATBEPK/ICHUS MTOJ0KEHUN TEOPUH;

—00y4ueHure CTyICHTOB YMEHHUIO aHAJIU3UPOBATH MOJYyUYEHHBIE PE3yJIbTAThI;

—KOHTpPOJIb CAMOCTOSATEIbHON PadOTHI CTYAAGHTOB 110 OCBOCHHUIO KYypCa;

—o0OyueHune HaBbIKaM MPOPECCUOHATBHON ACSITETbHOCTH.

Lenu nabopaTopHOro MPaKTUKyMa JOCTUTAOTCS HAWIYYIIUM 00pa3oM B TOM cCiydae,
€CIIM  BBINOJHEHUIO HKCIIEPUMEHTA TMPEANIECTBYET OIpEACICHHAas IOJArOTOBUTEIbHAsS
BHeaynuTopHasi pabota. IlosTomy mpemonaBaTenb 00s3aH JOBECTH JI0 BCEX CTYJIEHTOB
rpaduK BBIIOJHEHHS JIA0OPATOPHBIX pPabOT C TeM, YTOOBI OHM MOIJIM 3aHUMAThCS
I[eJICHAIIPABJICHHOM JIoMaIllHeH OITOTOBKOM.

[lepen HauaroM OdYEpPETHOTO 3aHATHS MPENOAABATENb IOJKEH YJIOCTOBEPUTHCS B
TOTOBHOCTH CTYJIEHTOB K BBIMOJHEHUIO Jab0OpaTopHOl pabOTHl TyTeM KOPOTKOTO
cobeceoBaHUS U TTPOBEPKU HAIMYHUS Y CTYACHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEIACHUS
paboTHI.

MeToauyeckue peKOMeHIAUMU K MPUeMYy IK3aMeHa

CrynenTsl 00s3aHBI CIaTh 9K3aMEH B COOTBETCTBHHM C PACIHUCAHHEM U Y4YEOHBIM
IUTAHOM. DK3aMeH SBJseTcsl (hOpPMOM KOHTPOJS YCBOCHHSI CTYJICHTOM Y4e€OHOM MPOTrpaMMBI
MO0 JWCIUIUIMHE, BBIMOJIHEHUS JA0OpPAaTOPHBIX pabOT, MOATOTOBKHM K YCTHOMY OIPOCY
(cobecenoBaHMIO), HATUCAHUS JTOKJIAI0B.

Pesynbrar cmaum sk3aMeHa MO MPOCITYHIAHHOMY KYpPCY JTOJDKHBI OIIEHHBATHCSA Kak
UTOT JESATENIBHOCTU CTYJAEHTAa B CEMECTpe, a HMEHHO — IO IOCEIIaeMOCTH JIEKIUH,
pe3yapTaTaM palboThl Ha JTAOOPATOPHBIX 3aHATHUSAX, BBIMOJHEHUS CAMOCTOSATEIHLHON pabOTHI.
[Tpu sToM pomyckaeTcss Ha ouHOM (opme oOyueHus mpormyck He Oonee 20% 3aHATHI C
00s3aTenbHOM OTPabOTKOM MPOMYIEHHBIX J1Ta0opaTopHbIX padoT. CTyOeHThl, Y KOTOPBIX
KOJIMYECTBO MPOIYCKOB, MPEBBIIIAET YCTAHOBJIECHHYIO HOPMY, HE BBINOJHUBIINE BCE BUJBI
paboT ¥ HEYIOBIETBOPUTEIHLHO pabOTaBIINE B TEUCHHE CEMECTPa, MPOXOIAT coOOeceI0BaHNE
C TpemojaBaTelieM, KOTOPBIM OIpaliuBaeT CTyJIEeHTAa Ha MpEeIMET BBISABICHUS 3HAHUS
OCHOBHBIX TTOJIOKEHUHN JUCITUTITHBL.

Kpurepun oneHkn Ha IK3aMeHe:

OIlCHKA <«OTJIUYHO»: rﬂy601<1/1e HUCUYCPIBIBAIOIIUE 3HAHUA BCEro IHIporpaMMHOIO
MaTepuaia, JOrM4eCKH I0CJIe0BATEIbHbIE, TIOJHBIE, IPABUIIbHBIE U KOHKPETHBIE OTBETHI Ha
BONPOCHl 3K3aMEHAIIMOHHOTO Omiera W JOMOJHUTEIbHBIE BOIPOCHI, HCIOJb30BAHUE B
HEOOXOMMOW Mepe B OTBETaX TEPMUHOJOTMH JUCHUIUIMHBI, MPEICTABICHHON B
PEKOMEH1yeMbIX Y4eOHBIX TOCOOHUIX U IOTIOJIHUTEILHON JINTEpaType;

OLICHKA «XOPOIIO0»: TBEPABIC U JOCTATOUHO MOJHBIE 3HAHUS BCETO MPOrPaMMHOI0
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MaTrcpuajia, MNOCICAOBATCIBbHBIC, IIPABUJIIBHBIC, KOHKPCTHBIC OTBCTBI Ha ITOCTABJICHHBIC
BOIIPOCHI ITpH CBOOOTHOM pearupoOBaHUU HA 3aMEYaHUs 110 OT/ICIBHBIM BOIIPOCAM;

OIlEHKA «Y/JAOBJIETBOPUTEJBbHO»: 3HAaHHEC W TIOHUMAHHWE OCHOBHBIX BOIIPOCOB
pPOrpaMMbl, HaJIWYME HECYNIECTBEHHBIX OMHMOOK (He Oonee 50%) mpu HECTIOCOOHOCTH HUX
CaMOCTOSITEIIbHOW KOPPEKTHPOBKH;

OIleHKA «HEY/AOBJIETBOPUTEIbHO»: HETTIOHNMAHHUE CYIITHOCTH HM3JIaraéMbIX BOIIPOCOB,
rpyOble CYIIECTBEHHBIC OIMMOKM B OTBETEC, HEYBCPCHHbIC W HETOYHBIC OTBEThI Ha
JIOTIOJTHUTEIIBHBIE BOIPOCHI 3K3aMEHATOPA.

MeToanyeckue PpPeKOMEHIANMH, ONpeaesiioIMe TNPoUeaypbl OIEHHBAHUS
JOKJIA/I0B:

1 Onenka «3a4TeHO» BBICTABIIAETCS, €CIM COJAEPIKAHME JIOKIAJa COOTBETCTBYET
3a8BJICHHON B Ha3BaHMM TEMATUKE, CTYJICHT XOPOIIO OPHUEHTHPYETCsl B TEME, MOXKET
[IPABWJIBHO OOBSCHUTH IPEJCTABICHHBIM MaTepua, BIaJeeT TEPMUHOJIOTUEN; JOKIIA] UMEET
YETKYI0 KOMIIO3UIMIO U CTPYKTYpPY, JIOTHUECKU BBICTPOCH; IPEJCTABICH KaueCTBEHHBIN
aHaJIu3 HaﬁHeHHOFO mMarcpurajia; JOMYyCTHUMbl HC3HAYUTCIIbHBIC OIIMOKN B HHTCpIIpETaln
IPEJCTAaBICHHOIO MaTepualla, HWCIpaBICHHblE B XoJe O0OCykIeHus (IpH OTBETax Ha
BOIIPOCHI).

2 OneHka «HE 3a4T€HO» BBICTABIIAETCS, €CIM COAEp)KaHUE JIOKJIaja HE
COOTBETCTBYET 3asBJICHHOM B HA3BaHMM TEME; JOKJIAL HE HMEET YETKOW CTPYKTYpHI;
OTCYTCTBYET JIOTMKa B H3JIOKEHHM INPEICTaBIEHHOIO MaTepuasa; He MPOBEICH €ro aHajus,
JOKJIaTUMK 3aTPYAHSIETCSI OTBETUTH Ha BOIPOCHI IIPU 00CYKIEHUU.

MeTtoanyeckue peKOMEHJALMH, ONpeJesiiolmMe MpPoUelypbl OLEHMBAHMA
J1aDopaTopHBIX PadoT:

OrneHka «3aYT€HO» BBICTABIIAETCS, €CIU BBIIOJIHEHBl BCE 3aJaHMsl J1abOpaTOpHON
paboThl, CTYJIEHT 3HAET OCHOBHBIE TEOPETHUECKUE U METOJUYECKHE ACIEKThl, HEOOXOIUMBbIE
JUIs OCBOGHMsS MaTepuaja B paMKaX BBIIIOJHAEMON J1abopaTopHOW paboThl, BIAAEET
MEeToJaMH  pacueta U OOpabOTKM  IOJIYYEHHBIX  JIaHHBIX, MOXET  IPaBUIBHO
UHTEPIPETUPOBATh PE3yJbTaThl, I'PaMOTHO MX TPEACTaBIATh, CIIOCOOEH NPaBUIBHO
OO0BSICHUTH MOJYYCHHBIC JAHHBLIC MW TIMPUBCCTH MPAKTUUCCKHUEC TIPUMCEPHIL. I[OHYCKELIOTCH
HE3HAUUTENIbHbIE OINMOKHM, MCIPABICHHbIE CTYACHTOM B XOJA€ 3allluThl Ja0opaTOpHOIi
paboTHL.

OneHka «HEe 3ayTeHO» BBICTABIIAETCS, €CJIM 33JaHus MO JabopaTopHOM paboTe
BBITIOJTHCHBI HEC IMOJHOCTBIO, CTYACHT HE BJIAACCT TCOPECTUYCCKUMHU U MCTOAWMYCCKUMU
aclieKTaMu, HEOOXOJUMBIMM ISl OCBOGHHS MaTepuala B pPaMKax BBIIOJHAEMOMN
nabopaTtopHoil pabOTHI, HE BIAJAEET METOJAAMU pacdyeTra U 0OpabOTKH MOJyYEHHBIX TaHHBIX,
JIONyCKaeT TrpyOble OIMMOKM B HHTEpHpETAllMUd pe3yJbTaToB, HE CIIOCOOEH MpPaBUIBHO
00BSACHUTH MOJTYYCHHBIE IaHHbIE U TPUBECTU MTPAKTUUECKUE TIPUMEPBI.

Mertoauyeckue peKOMEHIAUMH, ONpefe/siione NPOUeAYPbl OLECHUBAHMA
codece0OBaHUA:

- OIICHKA «3a4T€HO» BBICTABIISIETCA, €CIM CTYAEHT 4YETKO H3JaraeT OCHOBHOM
TEOPETUUECKHI MaTepual B paMKaxX TEKYIIEro pasjieia, BJIaJeeT OCHOBHOW TEPMHHOJIOTHEH
o TeMme coOeceOBaHUs, OPHEHTHUPYETCS B METoJax oOecrneueHHs] KayecTBa M OLEHKH
COOTBETCTBUS, 0OOCHOBAHHO U IMOJIHO OTBEYAET Ha BOMPOCHI U3y4yaeMoro paszesia, FpaMOTHO
UCIIOJIb3YET TEOPETUYECKUI MaTeprall JUIsl U3JI0KEHUS TPAKTUYECKUX BOIPOCOB.

- OLIEHKa «HE 3aYTEHO» BBICTABIISAETCS, €CIU CTYIEHT JEMOHCTPHUPYET OTPHIBOUHBIE
3HaHUS 10 TeMe coOeceOBaHMs, 3aTPYAHSETCS MPHUBECTU NMPUMEPHl B paMKaX OCBOESHHOIO
MaTepuaia, He ClIocOOeH CBA3aTh TEOPETUUECKUI MaTepHall C MPAaKTUYECKUMHU BOIPOCAMH.

5. IlepeyeHb OCHOBHOM M JAONOJHUTEIbHON y4eOHOMH JUTEPATYpPbl, HEOOX0MMOMH
JJISL OCBOEHM S JUCUMILIMHBI (MOXYJIs1)
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5.1. OcHoBHasi JUTEpaTypa
1 CrrueB C.H. Beicokoa¢dheKkTUBHAS KUIKOCTHASE XpoMaTorpadus: aHATUTHKA, (U3NIecKas

XUMHS, pacliO3HaBaHUE MHOTOKOMITOHEHTHBIX chcTeM [ TekcT]: yueOHoe mocobue /

C.H. Cprues, B. A. I'apununa. — Cankr-IlerepOypr [u ap.]: Jlans, 2013.— 255 c.

2. Corues, C.H. BricokoadhexTrBHas )XUAKOCTHAS XpoMaTorpadus: aHaTUTHKA, (pu3ndecKas
XUMHUS, paClIO3HaBaHNE MHOTOKOMIIOHEHTHBIX CHCTEM [ DJICKTPOHHBIN pecypc]|: yueOHoe
nocobue / C.H. Crrues, 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]: yuebnuk / B. 1O. Konroxos. - Cankt-IlerepOypr [u ap.]: Jlans,
2012. - 222 c.

4. Xpomarorpadpus. HMHCTpyMeHTanbHAsh  aHAIUTUKA:  METOIBI  XpoMarorpapuu |
kanuuisipHoro anekrpodopesa [Tekct] / FO. bekkep; nep. ¢ Hem. B. C. KypoBoii o pen. A.
A. Kypranosa. — M.: Texnocdepa, 2009. — 470 c.

5. békkep, FO. Xpomartorpadus. MHcTpyMeHTallbHAsS aHAIMTHKA: METO/bI XpoMaTorpapuu u
kamuisipHoro  anekrpodopesa/  H0.békkep; mep. B.C. KypoBa. — 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.

Jlis OCBOGHHMS AMCUUIUIMHBI MHBAJIMAAMU M JIMLIAMH C OIPAaHUYEHHBIMH BO3MOKHOCTSAMH
3I0POBbsI UMEIOTCSI U3JJaHHS B SJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanp» n «Opaii».

5.2. lonoiHuTe/ILHAS JIUTEPATypa
1. Xenke, X. Xunkoctaas xpomarorpagus / X. Xenke; nep. H.E. Kupeesa. — Mocksa: PUL]
"TexHocgepa", 2009. — 264 c.;
To e [Dnexrpounsiii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=89412.
2. Jlebenes, A.T. Macc-ciekTpoMeTpus Uil aHal3a OOBEKTOB OKpYXKamomeld cpeasr /
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 u3TaHus
Kypnan ananutnyeckon xumun, M3narenscreo «Haykay, Poccus
3aBojckas naboparopus. Jluarnoctuka marepuainos. M3narensctBo «Tect-31», Poccns

6. MeTonnyeckue YyKa3aHusl Jisi OOYyYAIOUIUXCA 1O OCBOCHHK) JUCIHILUIHHBI
(MoayJin)

VYcnemHoe OCBOCHHME MHCIUIUIMHBI MPEANoJiaraeT aKTUBHOE, TBOPYECKOE ydacTHE
CTYJIEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

[To xypcy npeaycMOTpeHO NMPOBEACHHE JEKIIMOHHBIX 3aHATUNA, HA KOTOPBIX HAETCA
OCHOBHOI cCHCTEMaTHU3WPOBAHHBIN MaTepHall, U Ta00OPaTOPHBIX 3aHATHIA.

BaxkneiiimM 3TanoM OCBOCHHS JUCIUIUIMHBI SBJISETCS CaMOCTOSITENIbHAs pabora:
CaMOCTOSITeNIbHAasT MPOpabOTKa TEOPETHUECKOTr0 Marepuasa, TIOJArOTOBKAa K TEKYIIEeMY
KOHTPOJIIO.

B ocBoeHMM NMCUUILIMHBI MHBATUAAMHU U JIMIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH
3I0pOBbs OOJIBIIIOE 3HAYCHHE MMEET WHIWBUIyaldbHas ydeOHas padoTa (KOHCYIbTallUU) —
JOTIOTHUTEIIFHOE PA3bsICHEHHE yUeOHOT0 MaTepurara.

NnauBuayanbHble KOHCYIbTALMU MO MPEAMETY SIBJISIFOTCS] BAXKHBIM (PaKTOPOM,
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CHOCO6CTBYIOH_[I/IMI/I HAWBUAYaJINU3allun OGy‘-IGHI/IH U YCTAHOBJICHUIO BOCIIUTATCIBHOI'O
KOHTAaKTa MCKAY MNOpCrogaBarciiceM U O6y‘-IaIOH_[I/IMC$I WHBaJIWJAOM HWJIM JIMOOM C
OrpaHUYCHHBIMH BO3MOKHOCTSAMMU 300POBbA.

OO0uue pekoMeHaanun
W3yuenne MUCHMIUIMHBI CJlEIyeT HauyuHATh C NPOpabOTKU pabodeld HporpaMMbl,
0co0oe BHUMaHHUeE, yeIsis IeNsIM | 3a/la4aM, CTPYKTYpE U COJICPKaHUIO Kypca.

Padora ¢ KOHCIIEKTOM JIeKIUH

[IpocMOTpUTE KOHCHEKT cpa3y Iocie 3aHATUH, OTMETbTE MaTepuan KOHCIEeKTa
JICKIUH, KOTOPBIN BBI3BIBACT 3aTpyJHEHUS Al moHuMaHud. [lonbiTaiitech HaWTH OTBETHI HA
3aTpyJHUTENbHBIE BOIIPOCHI, UCIIONIBb3Yys PEKOMEHIyeMYyto TuTepatypy. Eciau camocToarenbHo
HE YIaJloch pa3o0paThCs B MaTepuaie, chopMyIupyiiTe BOIpOCk M 0OPaTUTECh 3a TOMOIIIBIO
K [IPEnoJaBaTelto Ha KOHCYIbTAIlMK UITH OJIMKaNIe JTeKITHH.

PerynspHo oTBOomMTE BpeMs sl MOBTOPEHHS NPOMIEHHOTO Marepuaia, MPOBEpss
CBOM 3HAHUS, YMEHHS U HaBBIKU MO KOHTPOJBHBIM BOIIPOCAM.

BobinosiHeHue J1a00paTOPHBIX padoT

Ha 3ansTuun nonyuyute y npemnojaaBarens rpaQyk BbIMOIHEHHs 1a00paTOpHBIX paboT.
O63aBeauTech BceM HEOOXOIMMBIM METOIUYECKUM 00ECIICUCHUEM.

[lepen mocemnieHreM 1a0OPAaTOPUH HM3YYUTE TEOPHUIO BOIPOCA, MPEINOIaraeMoro K
HCCJIEIOBAHHIO, 03HAKOMBTECH C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe U MOATOTOBLTE
IIPOTOKOJI IPOBEIEHUS paboThI, B KOTOPHIN 3aHECUTE:

— Ha3BaHHE padoThI;

— 3aroTOBKH TaOJUI] TS 3aMTOJTHEHHUS SKCIIEPUMEHTAIBHBIMH JAHHBIMUA HAOIIOACHU;

— ypaBHEHHS XMMUYECKHX PEAKIHi MPeBpamleHHd, KOTOpble OYAyT OCYIIECTBICHBI

IIPY BBITIOJTHEHUH IKCTIIEPUMEHTA;

— pacueTHble (HOPMYIIBI.

OdopmiieHre OTYETOB JOJKHO TIPOBOJUTHCS TIOCJIE€ OKOHYAHHS pabOTHl B
1a0opaToOpUH.

JIsist TOATOTOBKH K 3aIIMTE OTYETa CIEAYET MPOAHAIU3HPOBATH HKCIIEPUMEHTAIHHBIE
pe3yNnbTaThl, COMOCTaBUTh WX C U3BECTHBIMH TEOPETUYECKHUMH TMOJIOKECHUSIMH WM
CIPaBOYHBIMHU JTAHHBIMH, O0OOIINTE PE3yIbTATHI UCCIIETOBAHHA B BHJIE BHIBOJIOB MO padoTe,
MOJTOTOBUTH OTBETHI HAa BOIPOCHI, MPUBOJUMbBIE B METOJUYECKIX YKa3aHUSIX K BBITOJHEHUIO
1abopaTOPHBIX padoT.

MeToanyeckue peKOMEHAAUMHU MPENOAABaTe/IsIM 110 METOAUKE NPOBEACHHUS

OCHOBHBIX BH/10B Y4eOHBIX 3aHATHH

Jlekuuu

Memoouka umenus 1ekyuti

Jlexuuu SIBASIOTCSA OJHUM U3 OCHOBHBIX METOJIOB OOyUYEHUS MO JAUCHUIUIMHE, KOTOphIE
JIOJKHBI peIIaTh CIEAYIOLINE 3a1a4u:

—H3JI0)KUTh BAKHEWIIMK Marepuanl MNpOrpaMMbl Kypca, OCBEIIAIOMIMN OCHOBHBIE
MOMEHTHI;

—pa3BUTh y CTYIEHTOB IMOTPEOHOCTh K CaMOCTOATENBbHOM paboTe Haja ydueOHOH u
HAay4YHOU JIUTEPATypPOU.

I'maBHOM 3ama4uell KaXKA0W JIEKIIUU SIBJISIETCS. PACKPBITHE CYLTHOCTU TEMBI U aHAJIU3 €€
TJIABHBIX IOJIOKEHNI. PeKoMeHayeTcs Ha MepBOM JIEKIIMK JTOBECTU 1O BHUMAHHUS CTY/ICHTOB
CTPYKTYpY Kypca U €ro paszeiibl, a B JajdbHEHNIIEM yKa3bIBaTh HA4YaJI0 Ka)kKJI0ro paszena, CyTh
U €ro 3aJjauy, a, 3aKOHYUB U3JI0’)KEHHUE, IOJBOIUTH UTOT 110 3TOMY pa3zeiy, 4TOObI CBA3aTh
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€ro CO CIEIYIOIUM.
Cooepoicanue nexyuti
Copepxanue JekuMid ompenensercs paboded mnporpammoinl Kypca. Kpaiine
JKeJaTeJIbHO, YTOOBI Ka)kast JICKIMs OXBaThIBaJla M MCYEPIIbIBAIa ONPECICHHYIO TeEMY Kypca
U TIpe/ICTaBIIsIa cO00H TOTHUECKH BIOJHE 3aKOHUYEHHYIO padoty. Jlyyiie cokpaTuTh Temy, HO
HE JOIYyCKaTh IEpephiBa €e B TAaKOM MECTe, KOTJa OCHOBHAs HJEsl €lle IOJHOCTBIO HE
packpsITa.

JlaGopaTopHble 3aHATUS

Memoouxa npogedeHnus 1a60paAmMoPHbIX 3aHAMUL

Lenssmu npoBeneHust 1a00paTOPHBIX PaOOT SBISIOTCS:

—yCTaHOBJICHHE CBsI3€ TEOpUM C MpPaKTUKOW B (opMe HKCIEPUMEHTAIBHOTO
HOJTBEPIKICHHS IT0JIOKEHUH TEOPUH;

— 00y4eHHe CTyIEHTOB YMEHUIO aHAJTM3UPOBATh NOJTYYCHHBIC PE3yIbTATHI,

— KOHTPOJIb CAMOCTOSTENIbHOW PabOThI CTYAEHTOB 110 OCBOEHHUIO KypCa;

— o0y4eHure HaBbIKaM NMPOo(ecCHOHAIBHOM NesITeIbHOCTH.

Ienu nabopaTOpHOro MpakTHUKyMa JOCTUTAIOTCS HAWIY4IIUM 00pa3oM B TOM cllyyae,
€CIIM  BBIMOJIHEHUIO OKCIEPUMEHTa IMPEIIISCTBYET OIpeNeieHHas MOArOTOBUTEIbHAs
BHeayauTopHas paborta. IloaTomy mpenonaBaTens 00s3aH JOBECTH /10 BCEX CTYACHTOB
rpaduK BBIMOJIHEHUS JIAOOPATOPHBIX pabOT C TeM, 4YTOObBI OHU MOTJIM 3aHUMAThCS
LeJICHANPaBIEHHON JOMAIIHEeH MOArOTOBKOM.

[lepen HauanmoMm OuYEPETHOTO 3aHATHS IPENOAaBaTENb TOJDKEH YAOCTOBEPUTHCS B
TFOTOBHOCTH CTYJACHTOB K BBIIIOJHEHHIO JIAOOpAaTOPHOM paboThl IyTEM KOPOTKOTO
co0eceJOBaHUs M IPOBEPKH HAJMYHS Y CTYIEHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MIPOBEICHUS
paboTHI.

7.7.1 Ilepevyenb MHPOPMATTHOHHO-KOMMYHHKANHOHHBIX TEXHOJIOT Hi
Hcnonb30BaHne IIEKTPOHHBIX NIPE3EHTALMM TP NIPEACTABICHUH 10KIIa/10B.
7.2 IlepeyeHb JIMIIEH3NOHHOTO H CBOOOIHO PACHPOCTPAHSIEMOr0 MPOrpaMMHOIO
ob0ecreyeHust
JIMIIeH3MOHHBIE KOMIIBIOTEpHBIE MpOrpaMMbl OOpPaOOTKM JAHHBIX IMPOrpaMMHO-
anmnapaTHbIX KOMIUIEKCOB MpHOOpoB: ra3oBbiii xpomarorpad «Kpucramn-2000M», razossiii
xpomarorpadp GC 2010 “Shimadzu”, xunkoctssiii xpomatorpag LC 2010 “Shimadzu”,
ra3oBblii XxpoMato-Macc-criekrpomerp GCMS-QP 2010 Plus “Shimadzu” wu ap.; Microsoft
Office Excel.
Kommprorepusie mnporpammsl  Microsoft Office mns nemoHcTpanuu U CO3TaHUS
[IPE3EHTALUN
7.3 IlepeueHb  COBpeMEHHBIX MNpodeccHOHANBHBIX 0a3  JAaHHBIX W
HH(OPMALMOHHBIX CHIPABOYHBIX CHCTEM
[MopTan XMMUKOB-aHATUTUKOB: aHAJMTUYECKAs XUMUS U METPOJIOTHsT WWW.anchem.ru
WWW.SCOpUS.com,
-opranuzanusa «@PenepanbHOE areHTCTBO 110 TEXHUYECKOMY pPETYJIUPOBAHUIO U

METPOJIOTHH», CalT: WWW.JOSt.ru; 6a3a HOpMAaTUBHBIX JTOKYMEHTOB;

- opranmzauust BHUWKU, caiit: www.standards.ru; 6aza AUCJ] «"ocynapcTBeHHBIN
peecTp TUIOB CPeACTB U3MEPEHUHL, TOMYIIEHHBIX K 00parieHuio B POy;

- caiiT: Www.1gost.ru; 6a3a MeToIMK BBITIOJIHEHUSI U3MEPEHU

- poccuiickoe oOpa3zoBanue, GpenepaibHbiil nopran [Oduuuanshelii caiit] — URL:
http://www.edu.ru
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8. MarepuanbHo-TexHU4Yeckass 0a3a,

HCOﬁXOJ_]I/IMaﬂ MJdA  OCyIIeCTBJICHUA

00pa30BaTeJbLHOI0 NPoLecca Mo JMCHUIInHEe (MO1YJII0)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obOecrieueHue JAUCHUITIIMHBI

No Bun pabor
(MoOmyIIsl) ¥ OCHAIIEHHOCTh
1. JIeKIIMOHHEBIE 3aHATUS Jleknmonnas aynuropus 252C
2. JlaGopaTopHbie JlaGopaTopun 252C, 242C, YKOMILUIEKTOBaHHAs
3aHATHUS CHeUaIu3upPOBAHHOMN MeOeIbIo u AHATUTUYECKUM
obopymoBaHueM: XpoMatorpad ra3oBbliid «XpoMm 5»,
xpomarorpad razoBbiid «XpoMm 4»
3. Kypcosoe He npenycmorpeno
MIPOEKTUPOBAHHE
4. I'pynnoseie Aynuropus 242C, 252C
(MHIMBUyaTbHBIC)
KOHCYJIbTAIIHN
S. Texymuii  koHTpoJb, | Aynutopus 242C
MIPOMEXKYTOUHAs
aTTecranus
6. CamocTosaTenbHas CamocrosTenbHass paboTa CTYAEHTOB OCYIIECTBISETCS B
pabora YUTaNbHBIX 3amax Ombmmorexku KyOI'Y, 3ame pedeparuBHBIX

KypHaJIOB, BbluucauTeabHOM LeHTpe Kyo0I'Y, HWurepner-
LEHTpe, a TaKXKe APYruxX ayAuTopusix (akyabTeTa XUMHUH U
BBICOKMX TEXHOJIOTMH ¢ BO3MOKHOCTBIO MOJKIIOYECHHSI K CETH
«lHTepHeT» M obecredeHueM JI0CTyla B 3JEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpELy OpraHU3alHH.
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