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HomonuurensHas npodeccHoHanbHas [porpaMma TOBBIICHUS KBanudukaunu « XpomaTomace-
cnekrpomeTps (I'X-MC, B2XKX-MC): ocHOBBI METOA, TEXHUKA BEITOIHEHHS H3MEPEHHH, TIPAKTHKYM)
pa3paboTaHa pykoBoAMTENeM Y4eGHOro nertpa OOwecTBa ¢ OrpaHWYEHHOH OTBETCTREHHOCTHIO
«Anamur Iponakre» (manee — O6IIeCTBO) MO COrNACOBAHMIO C AVIPEKTOPOM II0 HAYYHO-TEXHHYECKOMY
passurmio Obmectsa. Hacroswas obpasosarenbras mporpavMma YTBEPKIAEHA reHEPaIbHBIM JTHPEKTOPOM
ObmecTra.

1. OBINWE NOJOXEHWA

1.1.  HopmaruBHbIe JOKYMEHTEI /% Pa2paboTKu KOMOIHATEILHOH HTpodheccHOHANLHOM
HIporpaMMbl HOBEIIERNs KBaTuGUKAI AT
OGpazosaTensuas mporpaMMa JOMOTHUTENLHOTO PO eCCHORAIBHOro 06Pa30BaHuUs IOBBIIICHHS
KBamuQuKamu  «Xpomaromace-criekrpomerprs  (IX-MC, B3XKX-MC): ocHOBE MeToma, TexXHHUKa
BBITIOTHEHNS H3MEPEHMH, IPAKTHKYM» Pa3paboTaHa HA OCHOBE CIIEAYIOIHX HOPMATHBHBIX JOKYMEHTOR!

= ®enepankHEIi 3aKoH ot 29.12.2012 Ne 273-®3 «O6 obpasopanuu B Poccuiickoit ®enepanmmy»;

= IIpukas Munucrepcrea ofpasobanus u Hayku Poccuiickoii Denepauuu ot 01.07.2013 Ne 499 «O6
yreepazieHun Ilopsaka opraEmsamue W OCymecTBIeHHS OGpa3OBATENHHON NESTEILHOCTH IO
AOTIOIHHUTETBHBIM PO(ECCHOHAIBHEIM TIPOrPAMMAMY:

= Ilpukas MunucTepcTa 06pazoBanus ¥ Hayku Poccuiickoi Denepauns ot 23.08.2017 Ne 816 «0O6
yTBepineHun Ilopsjka NpUMEHEHHS OPraHH3AUMAMH, OCYILIECTRISIOLAMH 00pa3oBaTENbHYIO
ACATENBHOCTD, JEKTPOHHOTO OO0Y4YEHHS, MUCTAHLUMOHHBIX OOpa3OBATENLHBIX TEXHOTOrHil npu
peanu3aiyu 06pasoBaTeNbHBIX HPOrpaMm»;

* Kpamudukatmonsbil ClipaBOYHUK AOTKHOCTEH PyKOBOIUTENEH, CIEIHATHCTOR 1 IPYrUX CIy>Kalux,
yTBepxaeHHsM [locranornenuem Muntpyna Poccrm or 21.08.1998 Ne 37.

ObpasoBaresnbuas MporpaMma AOMOMHUTENTEHOTO MPORECCHOHATEHONO 00pa3oBaHus MOBBIIEHHUS
Kpanugukauun ohopMIeHa B COOTBETCTBHH ¢ TPEGOBAHUAME:

¥ crateu 12 ®epepansnoro sakoxa «O6 obpasosaruu B Poccuiickoit Deneparimy.

v npukasa Munobprayku Poccuu ot 01.07.2013 Ne 499 «06 yieepxnenus Ilopsaka opranusaimy u
OCYIIECTBIICHH! 00pA30OBaTENIbHON IEATENBHOCTH 110  JOTNOTHUTEIBHBIM NpodeCCHOHANEHBIM
TporpaMmamy.

v Ilpukas MunuctepcTea 06pazoBanus U Hayku Poccuiickoit @epepauyu ot 23.08.2017 Ne 816 «0O6
yTBepyicHuH  TIopsiika NpUMEHEHMS OpraHW3aLMAMY, OCYILECTBIAIONIMMH obpazoBarensHy0
ACATEPHOCTE, DNEKTPOHHOTO O0YYEHHS, JMCTAHUHMOHHBIX O6pasoBATENBHBIX TEXHOMOIWH IpU
peanusaiuu 06pa3soBaTeNbHBIX (IPOrPAMMY.

1.2, Ilean moBbImMenns KBATA(QUKANHA

lensro 06pazoBarensHOl MpOrpaMMel JOTIONHUTENEHOTO npoecCHOHATBEHOrO 0Gpa3OBAHHA —
[pOrpamMMbl MOBBIEHUS KBATHOUKALMH ABIACTCA COBSPIICHCTBOBAHME W AKTYATH3AIMS KOMIIETEHIMIA,
HeOOXOMHUMBIX  JUIs npodeccHoHanbHON  AedTebHOCTH B paMKax uMeroLiecs KBaTu(hHKAHH
COTPYAHHKOB  MCCIICNOBATENbCKHX, [POM3BOJCTBEHHBIX, AHANMTHYECKHX, XUMUKO-aHATHTHYECKHX,
CICKTPAIBHBIX, XPOMATOrpapUueckux, BETCPHHAPHEIX JaGOpATOpHi, CIENMATHCTOB B  0BHACTH
AHANTMTAYECKOH XHMHH, NPOBOASIMIMX AHAIM3BI W MCOIBITAHHS, 4 TAKKE JIMLL MOJTYYArOIIHX CPEAHEE
npoeccHOHATBHOE 006pa3oBaHue M (MTH) BBICIIEE OOPA3OBAHUE B TAHHBIX OTpac/LiIx HAyKH, 3HAKOMCTEO
C HOBBIMM BHMJAMH COBPEMEHHBIX 1a0OpATOPHBIX HCCIENOBAHMM, WHCTPYMEHTAIBHOIO XHMIUECKOTO
aHaJIN3a, N TEXHONOTHAMH pabOoThl ¢ HUMH, TI0 CIIEAYIOIIMM NOJUKHOCTSM, HO He OTPaHUYUBASICH!

"  HauallbHUK MCCNENoBaTeNbekol nabopatopau (kog 22016 OK 016-94),
¥  HaYalbHHK MPOM3BOJCTBEHHOH naboparopun (kox 24845 OK 016-94),
®* uHKeHep-nabopant (kox 22497 OK 016-94),

®  uKeHep (ko 22446 OK 016-94),

"  Hay9HBIH COTpyIHUK (kom 24376, 24394, 24395, 24397 OK 016-94),



®  HHXeHep-xuMUK (kox 22860 OK 016-94),

®  TexHuK-mabopaHt (kox 26999 OK 016-94),

= nabopanrt (kon 13265, 13269, 13271, 13306, 13312, 13319, 13321 OK 016-94),
®* uHKeHep (kox 22446, 42499 OK 016-94),

®  ruaBHBIM HEKeHep (kom 20755, 20758 OK 01 6-94),

® umKeHep-nabopant (kom 22497, 22602 OK 016-94),

" HKeHep-TexHouor (koj 22854 OK 016-94),

®  xXuMHK (kog 27392 OK 016-94),

®  TEXHHK-METpOJIOr (TEXHHK 1o MeTponorku) (kxox 27012 OK 016-94),

" HHXKCHEp 0 OXpaHe OKpyKaroiel cpesisl (3Komnor) (kox 22656 OK 016-94)
" Guoxumuk (kox 20327 OK 016-94),

" Bpau - cynebHo-MeMIMHCKAHA skerept (ko 20480 OK 016-94).

IlporpaMma npeamasmadena JIs AONONHUTEILHOIO npoecCHORATLHOre 06pazoBanus
JIHI, MMEIIHX HIH MOMYYAI0MHX cpefHee upodeccronannnoe ofpazosanme W (miu) BbicIee
o6pazoBanue.

1.3.Mnannpyemble pe3yibTATH OCBOEHNS IPOrPAMMEI

Tlorimenue KBaJIIfI[l)HKaLlP]H paﬁOTHHKOB., 3aHMMAIOIKWX BBIIICHICPEYUCTEHHBIE NOJLKHOCTH,
HaIpaBlIeHO Ha COBEPLIEHCTBOBAHUE H AKTYaIru3alHI HGOGXOI[HMI:IX B HX JEATCIBHOCTH KOMITCTEHLIMIA.

1. Ofmpe KoMIeTeHRNMH;
* CIOCOOHOCTE peliarh Npod)eCcCHOHANBHEIE 3aj(auH, OpOSBNATh WHWIHATHBY, IPMHMMATh
ONNTHMAaJIBEHEIC pEIIcHHUA B HOBC@HH@BHOﬁ JEATECIABHOCTH H HE‘.CTaH,E[apTHbIX CHTYallMAX, HECTH 3a
HHX OTBETCTBCHHOCTD.

2. TlpoeccHonanbubie KOMIETEHITHA:

* 3HaTP M YMETh TPUMEHITH B NPOYECCHOHAILHOH JESTETHHOCTH OCHOBBI XPOMATOMACC-
cnekrpomerpun (I'’X-MC, BOXX-MC).

* CHOCOOHOCTH MPAaBUIBHO M MOJHO OTPaXKaTh PE3YIILTATEHI IpOGECCHOHANBHON JEATENEHOCTH MPH
TIPOBC/ICHAM AHANIM3OB, MONYYEHWH H HHTEPIPETAIMH PE3YNLTATOR M TIPOBEPKH HPaBUILHOCTH
H3MEpPEHWH.

Ilo  pesynbratam  OCBOEHMSM  00Opa3oBATENBHONW  [POrpaMMEI  JIOMOJHHTEIBHOIO
MPOGECCHOHANBHOrO  00pa3oBaHHs — MPOrpaMMEl TIOBBINEHHS KBATHGbUKALAH «Xpomaromacc-
cnexrpomerpud (I'X-MC, BOXX-MC): 0cHOBEI MeTO/a, TEXHHUKA BHINOIHECHUS H3MEPEHHH, IPaKTHKYM»
CITYHIATENH JOTBKHEL:

" 3HaTb OCHOBBHI TEOPHMH M OCHOBHBIC MOHATHA XpomaToMacc-criekrpomerpuu (I'X-MC, B3XKX-
MC); ofmacTi npuMeHeHHs Ha IPAKTHKE. OCHOBHBIC MPHHIMIBI PabOTHl W BbIOOpa ycioeuit
M3MEPEHKS; TPeOOBAHMS K UCTIONB3YEMBIM PEakTHBAM M PACXOIHBIM MATEPHATAM; OCHOBHBIE Y3IIbl
060pyIOBAHHUS, UCTIONTE3YEMOTO JUIS AHAIIN3A; NOJXO/IbI K MPOGOMOINOTOBKE 06pasLos.

1.4. ®opma obydyenns
Ounas, ¢ MpUMEHEHNEM IUCTAHIMOHHBIX 06Pa30BATENBHBIX TEXHOMOTHIA.

1.5.  HopmarmBubIii CPOK OCBOECHHS NPOrPAMMBI

Hopmarusaslit cpok 06yuenus — 4 yuebubix mus (32 akageMUUecKHX daca) Ha Gase MOJIYYEHHOTO
/ TIoNy9aemMoro BHICIIEro U (WIH) cpe/iHero npodeccHOHATBHONO obpazopanms.

Hopmaruenbiii cpok ocBoeHus nporpaMmbl: — 4 yueGHbIX fHs (32 akafieMUueckux 4aca) U3 HHX:

- 14 mexImMOHHEIX YacoB,

- 10 yac - mpakTHYecKHe 3aHATHS;

- 6 uac - camocToATebHas paboTa;

- 1 gac — xOHCYNBTALINK;

- 1 4ac - uTororas arrecranys.

Pexxum sausaTuit: 4 NEKIMOHHBIX Yaca W 2 Yaca MPaKTHYECKUX 3aHSTHH ¢ 1-To 1o 3-mil [1eHb
BKJFOYMTENEHO, 2 JICKUMOHHBIX Yaca M 4 uaca MpakTHYECKHX 3aHsTHi B 4-blf neHs, mo 2 uaca
CaMOCTOATENBHOM paboTHI ¢ 1-T0 no 3-Mil IeHk U 110 1 uacy [yia KOHCYIbTALMH H HTOrOBON aTTecTAITHH
Ha 4-i eHE.



2. OPTAHWBANMOHHO-NEJIATOTMYECKHE YCJIOBUSL

2.1. TpeGoBanus K YCIOBHSM PeaH3AMHY HpOr pPAMMEI

O6pazosarensnas mesTensHOCTS 00yH4arOIUMXCA NPEIyCMATPHBAET CIEAYIOLIAE BU/IbI y4eOHbBIX
3aHATHH M y49eOHBIX paboT: NeKUMH, MPAKTHYECKUe H CEMHHApCKHe 3aHATHA, JabopaTopHEIe paBoThL,
KpYTJIbIE CTOIIBI, MAaCTEP-KITACCH, MACTEPCKHE, [IEJIOBEIE MTPhI, POJICBEIE HI'PBI, TPEHHHTH, CEMHHAPHI 110
OOMEHY OIBITOM, BBIC3IHBIE 3AHSATH, KOHCYNbTAalWH, BBIOJIHEHHE ATTECTALMOHHOMN, IHILUIOMHOM,
NPOEKTHOH PaboTel W Apyrde BBl y9eGHBIX 3aHATHI H yuebubx paboT, onpeneneHHslc y4eGHEIM
ILIAHOM.

B crnyvae npumenenus nucrarmmoHHBX 00pa3soBaTeNBHBIX TEXHONOrMH TPEIyCMATPUBAETCS
TPAHCIAUMS OHIAMH-NeKIHHA Ha OXHOH u3 obpasoBaTenbHbiX mAaThopM. CIIymaTens WMeer
BOSMOXKHOCTE y4acTBOBATh B OHJIAHH-TIEKIHAX, OBCYXKIaTh ¢ IpernofasateneM Marepuan JeKIMH |
3a/1aBaThk BONpockl. Citymnarensam Ha nepuol obyueHns obecneunpacTes IOCTYT K 3aNUCIM BCEX OHNAlH-
JIEKIHH B paMKax JaHHOTO Kypca.

Mis BCex BHIOB 3aHATHH aKajeMdUecKME Gac YCTaHaBIMBAETCA IIPOJODKHTENEHOCTEIO 45
MHHYT.

Ocpoenrte nporpamMmel 3aBepmaeTcs WTOroOBOM arrecralued B ¢GopMe TeCTOBBIX 3ajaHMil (B
SJICKTPOHHOM thopme).

Jlnnam, yenenmso oCBOMBIIMM NPOTPAMMY HOBBIIEHHS KBaTU(HUKALMHA ¥ IIPOINENITHM HTOTOBYO
aTTECTALHIO, BRIIAIOTCA IOKYMEHTBI O KBATH(QUKAIME — YIOCTOBEPEHHE O NOBBIIIEHUH KBaTH(HKALHH.

2.2. indopmanuonnoe obecnegenue 00pa3oBaTeILHOTO Hponecca

Hna ofyvarompxcs mo HacTosuiei [pOrpaMMe NOBBINEHHS KBaMM(DHUKAIMKA TONTOTOBIEHE!
JICKIMOHHEIE H Y4eOHO-METOMMUECKHES MATEPHATILI HA 3TEKTPOHHOM HOCHTENE.

3. YUEEBHBLIA IIJIAH

Ne
it Haumenosanne pa3ie/ios H TeM Beero gacos Jlexmmn
I'X-MC
1.|OcHoBbl  MeTOma Macc-CTIEKTPOMETPHA. VYerpolicteo  mace- 2 2

criekTpoMerpa. Mace-QribTpel.
I"a30BBbIH XpPOMATOMACC-CIIEKTPOMETD H 6ro YCTPOHCTEO.

2.| Tannemnele  Macc-crekTpoMeTphl. | a3oBble XpoMaToMacc- 2 2
CIICKTPOMETPH! ¢ OJWHADHEIM H TPOWHEIM KBaipymojeM. Bumsr
HOHM3alMK MoJiekyl. CucreMa BakyymupoBaHus. J[Hana3owsi
mace. CkopocTe ckamupoBaHusa. KONOHKH B ra3oBol Macc-
CIOEKTPOMETPHH.

3.|Pa6oTa ¢ KanuISpHBEIME KONOHKAME. 2 -
Obzop  yerpolicta  xpomaToMmacc-criekTpomeTpa. McTounuk
HoHmsawwu. ObcnyskuBanue npuGopa. BIIOYCHNHE U BBIKITFOYCHIE
nprubopa. OcHOBHBIE HACTPOMKM, BIMAIOWME Ha TIPOBENEHHE
aHam3a.

4.| ®parMeHTaIMs pasBbIX KIACCOB COEIHHEHMIA, XapaKTEPUCTHIHEIS Zz 2
HoHsl. Macc-cnektpsr. KadecTeHHbIH aHanm3. Auanms
HEU3BECTHRIX COEUHEHMI.

5.| MeTonpl KONUYECTBEHHOrO aHaTH3a. MeTos abCoMoTHON 2 2
kanubpoBku. Meron cranaapTHO# Ho6askH. Merton BHYTPEHHETO
craHfapra. MeTos BHyTpeHHeii nopManu3arma. IocTpoenue
TpaayHpOBOYHLIX 3aBHCHMOCTE.

6. | UneHTH(HKAITHA KOMIIOHEHTOR Ha XPOMATOIPaMME ¢ 2 -
NpUMeHeHHeM OubuoTek Mace-cnekTpos. KomnuecTrenubiii
4HaITH3 ¢ [IOCTPOSHUEM IPalyHpPOBOYHOM XapaKTEPHCTHKH.




BIXKX-MC

7.| OCHOBBI ¥ COBPEMEHHOE COCTOSIHHE METOMA SKUIKOCTHOM 2 2
XpOMaTOMACC-CIIEKTPOMETPHH. Y CTPOMCTBO IKHAKOCTHOIO
XpoMmatomace-crexrpoMerpa. Macc-dunbrpot. Tanmemasie mace-
CTIEKTPOMETPBI. JKHIKOCTHBIE XPOMATOMACC-CIIEKTPOMETPEL ¢
OAMHAPHBIM H TPOMHBIM KBaApymoneM. Tune! nonnsaumm u
HOHHbIE HCTOYHUKH. CHUCTEMBI BaKyyMHPOBAHHS, THATIA30H Macc,
CKOpOCTh CKAHHPOBAHUSL.

8.| TpeboBanus k peakTHBaM # razam. Bribop nonemwkHol dassl U 2 2
KOJIOHKH. PexMMBI aHauza.

HpwHumn paGoTe! TAHAEMHOTO KRAJIPYIIONEHOTO XPOMATOMACC-
CHICKTPOMETPA. MOHHTOPHHT MHOKECTBECHHBIX PEAKITHIA.
bubnuoreku Macc-criekTpoe.

9.| O630p yCcTpOoKCTRA KUAKOCTHOTO XpoMaroMacc-creKTpoMeTpa. 2 -
Brutouenue u BeIkmoueHue nipuGopa. [oaroroexa x pabore
HKUIKOCTHOTO XPOMATOMACC-CIIEKTPOMETpA.

10 TIpoGononroroBka (py4Has W aBTOMATHYeCKas TRepaodazHas 2 2
SKCTpaKLMdA, CHCTEMBl YIapHBaHHS B TOKE 430Ta M T.1.).
BenomorarensHoe o6opynosanse nst BYKX-MC apamusa.

11/ TTapameTpel, Bausronme Ha nporencaue BIKX-MC anammsa, 2 -
Onumusaums yenoeuii st anamuza. BeiGop IpeKypcop- u
[IPOAYKT-HOHOB.

12 KonuaecTBeHHbIH aHamus ¢ MIOCTPOESHHEM I'PaAYUPOBOYHOM 2
3apucumocTH. O6cnysxuBanue npubopa.
13 CamocTrosTensHas pabora 6 -
14 Koncynesranms 1 -
Beero mo kypey obyuenns 31 14

Hroroeas arrecranus
(B popme TecToBOrO 331aHK)

Hroro: 32

4. KATEHJIAPHBIN IT'PAGHWK YYEBHOT'O MPOIIECCA

1 nens | 2 nens | 3 nennb | 4 genn
Teopernyeckue 3aHATHS 4 4 4 2
IpakTHdeckue 3apaTHs 2 2 2 4
Camocroarensuas pabora 2 2 2 -
Koucyneramms - - 1
Hrorosas arrectaiys (B dopme TecToBOTO 3a0aHKs) - - - 1
Bceero: 32 yaca 8 8 8 8

5. COIEPKAHWE PAROYEN IPOI'PAMMBI YYEBHLIX IPEIMETOB, KYPCOB,
C ONYJEHN

5.1 Teoperuueckue 3ansITHS
5.1.1 T'azoBas XPOMATOMACC-CIEKTPOMETPHS

o Bgenenwe. OcHOBEI MeToxa MacC-CIICKTPOMETPHH. Y CTPOMCTBO  Macc-
cneKkTpomeTpa. Macc-GbumsTpel.

® ['a30BEIH XPOMAaTOMACC-CIIEKTPOMETD H €10 yCTPOMCTRO.

o TanjgeMHBle Macc-CIEKTpOMETPEL. | a30BEIe XpoMaToMacc-CIIEKTPOMETPEI €
ONTUHAPHBIM 1 TPOHHBIM KBajpynonem. Monmsanus. Buisl HoHM3ammm MOJeKyIL.
Cucrema BakyywmupoBamus. JluamasoHsl Macc. CKOpOCTE  CKAHHPOBaHWMS.
Kononk# B ra30Boii Macc-ClieKTPOMETPHH.



e ®parmenTanus. ®parmenTanus PAa3HEBIX KJIaCCOB COCTHHEHHIH,
XapaKTepuCTHYHbIe WOHEL Croekrp. Pabora co cnexTpamu. KavecTBenHsIii
anamm3. [IpoBencHne kauectBemmoro amanmna c HUCIIOJIL30BAaHHEM OHOTHOTEK.
AHaNH3 HEU3BECTHEIX COEIUHEHHI.

o KonmuecTBeHHBII anamms. Meroasl KOIMYECTBEHHOro aHATM3A. Meton
abcomoTHO KamuOposku. Meton CTaHIapTHOH nobasku. Meron BHYTPEHHETO

CTaHAapTa. Meron BHyTpeHHei HOpManm3anud. [loctpoenue rpPagyHpOBOIHEIX
3aBHCHMOCTENH.

5.1.2 KunxocTHas XpoMaTOMacc-CIeKTPOMETPHs

* Bseegenne. OCHOBBI H COBPEMEHHOE COCTOSIHEE METOAa JXUIKOCTHOH XpOMATO-
MacC-CEKTPOMETPHH. Y CTPOMCTBO KHUIKOCTHOIO XPpOMaTOMAaCC-CIEKTPOMETPA.
Macc-punerper. Tanmemusie Macc-CIEeKTPOMETPEI. JKUIKOCTHEIE XpoMaroMace-
CIIEKTPOMETPBI C OJMHAPHHIM H TPOWHBIM KBaJpymoneM. THIIsI HOHHU3AIUHA H
MOHHBIC HMCTOYHWKH. CHCTeMBI BaKyyMHPOBAaHHS, AHAIIasOH Mace, CKOpPOCTh
CKaHWpPOBaHHA.

® TpeGoBaHMS K peaKTHEAM W TIa3an. Bribop monprkmO (a3l W KOJOHKH.
Pexambl  amamusa.  TTpmemun paboThl  TaHJEMHOTO  KBaJPYIOIBEHOTO
XpOMaTOMacc-CneKTpoMeTpa. MOHHTOPHET ~ MHOMECTBEHHBIX  peaKiui.
bubnmorexkn Macc-crexTpos.

» IlpoGomoaroroBka (pyunas ¥ aBTOMATHUECKAs TBEpAO(A3HAT IKCTPAKIHS,
ucrnonszoBaHue QuECheRS. cucrembr yUapuBaHHd B TOKE a30Ta H T.J.).

Benomorarensuoe o6opynosanme mis BIXKX-MC aHaJIn3za.
5.2 INpakTHaeckue 3ansTus

5.2.1 I'azopas XpOMaTOMacc-CIEKTPOMETPHS

e Kononku. Pabora ¢ KalTWIISPHBIMA ~ KOJIOHKAMH, YCTAHOBKA, CHSTHE,
KOHMUHOHMpoBanKe. Kak mpaBuIIbHO MOApe3aTs KONOHKH.

e O630p ycrpolicTea XpoMaToMacc-ClIeKTpoMeTpa. WCTOYHMK  MOHH3ammH.
ObcnmyxuBanne mprbopa. BriodeHwe W RBIKIIOUEHUE npubopa. OcHOBHEIE
HaCTPOWKH, BJIMSIOIINE HA TIPOBEICHNC AaHAIH3A.

¢ VneHTH(UKANNI KOMIIOHEHTOB Ha XpoMmarorpaMme ¢ IpHMeHEHHeM OHOIHoTeK
Macc-CIEKTPoB. KomuyecTReHHBIH aHAIMZ ¢ MOCTpOeHHEM rpagyHpOBOYHOM
XapaKTePUCTHKY.

5.2.2 XKupakoctHas XPOMATOMACC-CIIEKTPOMETPHS

e O030p ycTpoiCTBA KUIKOCTHOTO XpoMaTOMacc-ClIeKTpoMeTpa. Brmiodenue u
BhIKoYeHHe npubopa. IMoaroroBka ¥ paBoTe KUIKOCTHOIrO XpoMaTomMacc-
CIIEKTPOMETpA.

* Ilapamerper, Bmmsmomme Ha npopenenne BIXX-MC amammsa. Onrumusans
yCnoBHi Juis ananmsa. BriGop npexypcop- u IIPOAYKT-HOHOB.

¢ KommyecTBenurpni amanus ¢ IOCTPOCHUEM TIPaJyMPOBOYHON 3aBUCHMOCTH.
Ob6cnyxuBanue mpubopa.

5.3 CamocTosrensHas paboTa ¢ MAaTepHallaMH Kypca
5.4 KoHCymBTalus nepej HTOroBo# arrecTarmeit

5.5 IlpoBenenre UTOroBO#H arrecTamyuy B (OpMe TECTOBBIX 3alaHHil TIO Pe3yNBTATAM OCBOSHHS
o6pazoraTesbHOM NporpaMMe!

6. ®°OPMA UTOTOBOM ATTECTALTAN

Kontpons ycneraemoctn o6yuaromuxcs mo OGpazoraTenbHOM TIPOrpaMMe NONMOJHUTEIHEHOTO
npodeccHOHABHOTO  06pazoBanus — OporpaMme MOBBILUCHHA KBaIM(UKAMKH «XpoMaToMacc-
ciekrpomerpus (I'’X-MC, BOXX-MC): 0cHOBBI METONA, TEXHUKA BBIIOTHEHHS W3MEPCHUH, IPaKTUKYM>
— BakHelmas ¢opma KoHTpons — o6pasoBaTenbHON AEATeNIBHOCTH, BKJIIOUaromas B cels
Le/ICHAMPABIEHHBIA CHCTEMATHUYECKUH MOHMTOPUHT OCBOSHHS 00Y9aIOMMMHICS TPOrPaMMBI TIOBBITIEHUS
KBATU(UKALMHE B TeIIX:



" MONy4YeHHs HEOOXOMUMOM WHGMOPMAIMH O BHINOIHEHMH 00y4YalOmHMUCS  TOTIOMHKUTENBHOM
NPOQECCHOHANEHON MPOrPAMMEI TOBBIIEHHS KBamH(pHKALHH;

" OUCHKM YDOBHSA 3HAHWH, YMEHWH u NpHOOpeTeHHBIX (yGOBepLHeHCTBOBaHHHx) o0y4aronmmMucs
KOMITETEHITHIA.

Wrorosas aTTecTanps TPOBOAMTCH B COOTBETCTBHH © TPeOOBAHUAMHY, YCTAHOBIICHHEIMU
DenepansHeM 3akonoM ot 29.12.2012 Ne 273-@3 «OF obpasosanun B Poccuiickoii Denepanmu»,
npukazoM Mumo6pHayku Pocemu ot 01.07.2013 Ne 499 «O6 yreepxxnenun [lopanka oprammsanmm u
OCYIIECTBICHHA ~ 00pa3oBATENPHON  NEATENBHOCTH 110  JOTIONHHTENEHEIM NpoheCCHOHANEHBIM
nporpaMmam.

OcBoenme pmomonuurTentHol npodeccHoHansHOM TPOTPaMMBl  [IOBBIIICHUS KBATM(pUKALANA
3aBepLuacTCst HTOrOBOM aTTecTaluel (B GopMe TeCTOBOTO KOHTPOIIS B 5JIEKTPOHHOH (opme).

K HToroBoli arrecranmm NOMYCKAIOTCS TMIZ, BEIMONHHBIIHE TpeGOBaHMs, NPeyCMOTPEHHbIE
KypcoM o0y4YeHMa NO MpOrpaMMe MOBHIIEHEHS KBAIMGUKALME M YCHEHWHO MpOIENIME Bce
TIPOMEXY TOUHBIE ATTECTALMOHHBIE MCTIBITAHHS, [IPEAYCMOTPEHHBIE YIeGHBIM TITAHOM.

Uroroeas arrecraims npoBomuTes B CpOKH, TMPEXyCMOTPEHHBIE Y4eOHBIM ILUIaHOM |
KaneH apHBIM rpadukoM y4ebHOoro nmpouecca.

Jliuam, yeneurso ocBOMBIIMM MPOTPAMMY MOBBIIICHHS KBaTH(UKAITA ¥ ITPOLICAIIHAM HTOTOBYIO
aTTECTALMIO, BEINAETCSH NOKYMEHT O KBATH(HKALWH — YAOCTOBEPEHHE O NIOBBITEHHH KBaMH(DHKALIMH.

JInuam, He mporeaUIMM UTOTOBYTO ATTECTAIMIO, 4 TAKKE JHLAM, OCBOMBIIMM YacThb TIPOIPaMMEL
TOBBINECHUS KBANMMUKAIN M (WIH) OTYHCICHHBIM B XO4E OCBOCHHS [IPOTPaMMBI  TIOBBIIECHUSA
KBaTIMUKALMY, BRIAeTCs cepTHhHKAT 06 O0YYEHHH UITH O IIepHoNe 06YYeHHS.

7. HHOOPMATTMOHHOE OBECIEYEHWE IIPOT'PAMMEI

Hopmamugnsie npagoesie axmu:

e Konerurymms Poccuiickoi Denepauuy  (OQHLUMATBHEIA TekeT). [SNeKTPOHHBIH pecypc]. —
URL:http://www.consultant.ru/.

e Oepepanbupiii 3akoH or 29 gexabps 2012 r. Ne 273-®3 «O6 obpazoBarud B Poccuiickoii
Denepanum»;

* Ilpukas MunucTepersa obpasoBanus u Hayku Poccuiickoi @enepanun or 01.07.2013 Ne 499 «06
yTBepineHun llopsaka opraHMzaMM W OCYIIECTBIEHMS 00pa3oBaTe/NbHON NeATeNBHOCTH 1O
AOTIOJTHHTETEHBIM NPO(ECCHOHAIBHBIM IIPOrPaMMAaM»;

o Ilpukaz Munucteperea obpazoeanns u Haykn Poccuiickoii ®@enepanum ot 23.08.2017 Ne 816 «O6
yTRepxaeHud Ilopsnka mnpuMeHeHHs OpraHUWZaLMAMY, OCYIIECTBIISEOIIHMEA 00pazoBaTEIEHYIO
ACATENEHOCTE, 3JEKTPOHHOTO O0y4eHMsl, NHCTAHIMOHHBIX OODPAa30BATENBLHBIX TEXHOJOTHH npH
peanH3aiuy 06pa3oBaTeNbHbIX HPOTPAMMY,

¢ KsanmupuKaUMOHHBIH CIPABOYHUK NOIHKHOCTEH PYKOBOJUTENICH, CIIENUATHCTOB H JPYIHX CITYKAIIHX,
yrBepxacHHBIM [Toctanosneruem MunTtpyna Poccrw or 21.08.1998 Ne 37.

Ocnognas numepamypa:
® O. David Sparkman, Zelda Penton , Fulton G. Kitson Gas Chromatography and Mass Spectrometry:

A Practical Guide, 2011. 632 p.
e A.T. Jle6ener «Macc-criekrpomerpus B OprasHr4YecKol xumum», 2015.

8. OCHAMIIEHWE OBPA3OBATEJLHOI'O IPOIECCA

8.1 Ounoe oGy1senne

Jlexupmonnere 3aist (yaeGubie ayauropun) KII «IlerpokoHrpece», pacrooKeHHEIE 0 anpecy: 1. CaHkT-
[lerepGypr, yn. Jloge#Hononsckas, 1. 5, TuT. A, 2 3Tax, U OCHAIlEHHbIE CIeMYIOIMM 000pyI0BaHHEM:

= XK nanens Sony 46 - | mr.

® CHCTEMa 3BYKOYCHIICHUs BCTPOEHHAs - | TuT.

* wmukpodoH Scnnheiser XS65 -1 .

= mpoexTop — | mT.;

" TIPE3EHTALMH TI0 TEMaM.



8.2 Ounoe obyuenne ¢ npuMencnuem ARCTAHIHOHHBIX 00Pa30BATENILHLIX TeXHOJIOTHii
Homemenwe Ne 9.03 mnomansio 40 ke, M 8 OO0 «AHamaT ITponaxrtey», pacmonoxeHHoe 10O azpecy: r.
Canxr-Tlerep6ypr, B.O., 26-5 nunus 1. 15 KODIT. 2,

® Ilnasmennas manens LG 86UK6750 - 1 mr.;
Hoyt6yxk Dell - 1 mr.;
Bebxamepa Logitech - 1 wrr;
MHKpodoH Scnnheiser XS65 -1 mr.;
TIPE3EHTALUH TI0 TEMAaM.

Kaxnomy cmymaremo (obyuaromemycs) NpefOCTABNSETCS NEKIHOHHBIH M y4ebHO-MeToMIec KHi
MaTepHal B 3JIEKTPOHHOM BUJIE.





