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1. IIEJIM M1 3AJJAYH JUCLHUILIMHBI (MOIY.JIS)

Ilenamu 0CBOCHUS NUCUUIUIAHBI SIBJISIIOTCS:

— ¢opMupOBaHHE TPEICTABICHUI O TEOPETUUYECKUX OCHOBAX XpoMaTOrpapuuecKux
METOJIOB, O MHOT'000pa3uu XpoMaTorpapuueckux METOJIOB U pellaeMbIX aHAIMTUYECKUX 3a7au
npu ux HCIIOJIb30BAaHUH B poheCCUOHATTLHOM HAay4HO-UCCJIEI0BaTEIbCKOMN,
MeJaroru4eckod U MPOU3BOJCTBEHHOMN JEATEIbHOCTH;

— TOATOTOBKA K NpPOodecCHOHATBLHOMY BBIOOpPY XpomaTorpaduueckoro MeToja,
obopynoBaHus, TUIIA JIETEKTODA, HENOJBHKHBIX da3 JUTSL pasaeieHus
MHOTOKOMITOHEHTHBIX XHUJKOCTE€H U ra30BbIX CMECEH HEOPraHMYECKOM U OpPraHu4yecKoin
MPUPOJABI, MPUEMOB  KAYECTBEHHOIO M KOJMYECTBEHHOIO aHajau3a MPUMEHUTEIBHO K
KOHKPETHOMY OOBEKTY aHaJIN3a;

—IOATOTOBKA K  TIPOBEACHUIO  OOpaOOTKM  JKCIEPUMEHTAIBHBIX  PE3yJbTATOB,
OIIPEEIICHUIO xpomarorpad@udecKux rnapaMeTpoB, BBIYUCIIEHUIO u
MIPE/ICTABIICHUIO PE3YJIbTATOB aHAJIN3A.

3aoauu oucuuniumnsl:

O3HAKOMJICHHE C TEOPETHUYECKMMHU TMOAXOJaMU K OIMUCAHUIO XpoMaTorpaduueckoro
mporecca U BBIOOPOM YCIIOBUH XpomMaTorpadupoBaHus NMPU MPUMEHCHHU Pa3IMIHBIX BUJOB
xpomatorpaduu (I7KX, BOXKX, TCX u T.1.); ¢ GU3HKO-XUMHUYECKUMH OCHOBaMH Pa3/IeJICHUS B
ancopOIMOHHON, paclpeleIUTeIbHON, HOHOOOMEHHOH, XHMMHUYeckor, adGUHHON BUAaX
xpomarorpaduu

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. lanHas ydveOHas JUCHMIUIMHA BXOJUT B YHCIO QopMUpyeMas yJaCTHHKAMHU
00pa3oBaTeNbHbIX OTHOIICHUN yueOHOTO IJIaHa.

2.2. lnsi w3ydeHUs IUCIMILTUHBI HEOOXOJWMBI KOMIICTCHIIUH, CHOPMHUPOBAHHEBIC B
pe3ynbTaTe 00y4deHus Ha 1-3 Kypcax XuMu4eckoro pakynabTeTa.

2.3. [ony4eHHbIC 3HAHUS HEOOXOUMBI TIPY BBITOJIHEHUH HAYYHO-UCCIICI0BATEIHLCKON 1
BBIMTYCKHOHN KBaTU(UKAIMOHHON pabOTHI.

3. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS IUCHUIIJIMHbI

[Ipouiecc ocBoeHUsT JUCHUIUIMHBI HampaBieH Ha (QopMHpoBaHHE KOMIETEHIIUN
(ameMeHTOB crenyronux komrereHuuii) B cooreTcTBun ¢ ®I'OC BO u OIl BO no nanHomy
HaIlpaBJIEHUIO MOATOTOBKHU:

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHS M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHIAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

HNuaukaropsl
Komnerenunus . Pe3yabTaThl 00yyeHus
KOMIIeTeHIHIi
[1K-3 Criocoben [1K-3.2 YMeeT: npoBOANUTH
paszpabaThIBaTh [TpoBoauT AKCTIEPUMEHTAIBHBIC PAOOTHI IO
JIEKapCTBEHHBIE CPEACTBA U | DKCIIEPUMEHTAJIbHBIE TOTOBBIM METOJIMKAM
MPOBOAUTDH UX paboThI 1O TOTOBBIM
JOKJIMHUYECKUE METOMKAM
MCCJIEIOBAHMUS




I1K-4 Cniocoben
00pabaTbIBaTh Pe3ysIbTAThI
paboOT XUMHUYIECKOU
HaIpaBJICHHOCTH C
UCTIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB U
METOJIUK

NJIK k4.3 CocraBisier
MIPOTOKOJIbI UCIIBITAHU,
OTYETHI O BBIITOJIHEHHOM
pabote 1o 3aanHoi hopme

YmMmeet: 06pabaTeIBaTh
MOJTyYEHHBIC PE3yIbTAThI
HUCCIIEN0BAHUHN C
UCIIOJIb30BaHUEM CTaHIAPTHBIX
METO/I0B (METO/IHK)

Brnangeer: MeTogamMu cocTaBICHUS
MIPOTOKOJIOB UCIIBITAHHUMA, OTYETOB
0 BBIIIOJIHEHHOW paboTe 1o
3a1aHHON (popme

[TK-5 Cniocoben mompoopath
Y KOHTPOJIUPOBATH
TEXHOJIOTHYCCKHUE
rapamMeTphl Iporecca s
MIPOU3BOJICTBA MAaTEPUAJIOB U
JIEKapCTBEHHBIX CPEJICTB C
3aJaHHBIMH CBOMCTBAMH

I1K-5.1 roroBHOCTE
MIPOBOJIUTH CTaHJAPTHBIC U

BJIaI[eeTZ HaBbIKaMU TPUMCHSATH
Ha IIpaKTUKE COBPEMCHHBIC

CepTI/I(i)I/IKaLII/IOHHBIe 3KCHepI/IMeHTaJIBHbIe MCETOABbI AJIs1
WCTIBITAHUSI MATEPHUAJIOB, YCTaHOBJICHUSI KAYECTBEHHOTO U
U3ASTINH U KOJIMYECTBEHHOI'O COCTaBa
TEXHOJIOTHYSCKHX aHAJIM3UPYEMOTO BEIIECTBA
MPOLECCOB

4. COOEP)KAHUE U CTPYKTYPA JTUCIUIIVINHBI

TpynoeMKOCTb JUCHUIUIMHBI COCTaBIAET 3 3a4€THBIX equHMLbI, 108 ydacos.
dopMa IPOMEKYTOUHON aTTECTALUU: 3a4€T

4.1 CopepixaHue TMCHUIIMHBI, CTPYKTYPHMPOBAHHOE M0 TEMaM, ¢ YKa3aHHeM BH/I0B
YueOHBIX 3aHAATHI U OTBEIEHHOI0 HA HUX KOJIUYECTBA aKaleMHYeCKHX YaCOB

= Buzpl yuebHo# paboThl, BKITIOYast
é CaMOCTOSATENbHYO paboTy 00yJarOIIHXCsl 1
5 TPYAOEMKOCTh
[
5 (& wacax) DOopMBI TEKYIIETO
=
e § ; ;:g KonrakTHas pabora KOHTpOA
e Paznen quc I/IHJ'II/IHLI/TCMLI 8 ? 5 5 H%enonaBaTenﬂc § YCIIEBACMOCTH,
n/m e et 3 g E g ODYHaIomMIMHCH £ _ | ®opmampomexyrounoii
© A g2 Z E " E 5 aTTecTaluu
g 9 = 25w = <] (no cemecmpam)
= E| gfE S 5 &
o
g 5| £E= £ < E
z = o E 3 S <
9 g 8 ° ~ o
= = E
Ilonstus u
KaccudUKaIms .
1. ¢ 5 2 - 1 YCTHBIN OTIIPOC
XpomaTorpaduaecKux
METOJOB
AncopOumomnas CTHBIH ompoc
2. | )XHAKOCTHAS KOJIOHOYHAS 5 6 3 12 8 y poc,
OTYETHI
XpomaTorpadus
3 [Tnockocnoinas 5 4 3 8 8 YCTHBIN OMpOC,
" | xpomatorpadust OTYETHI
4 HNonoobmenHas 5 5 1 4 8 YCTHBIN Oompoc,
" | xpomatorpadus OTYETHI
I'enb-xpomarorpadus CTHBIN OIIPOC
5. P pad 5 2 | 1| 4 g | ¥ poc,
OTYETHI
I'azoBas xpomartorpadus CTHBIN OTIPOC
6. pomarorpadui | g 4 5| 8 4 | Y poc,
OTYEThI
BricokoadpexTrrHas N
7. b 5 3 - 4 YCTHBIN OIIpoc
JKHUJIKOCTHAS




/1

Pa3z[en Z[PICHI/IHHI/IHBI/TCMBI

Bupst yueOHOI pabOoTHI, BKIIOYAs
CaMOCTOSATEINbHYIO paboTy 00y4arOIHXCs 1

TPYIAOEMKOCTh
(B gacax)

Cemectp
Bcero gacos
N3 Hux
MpaKTHYeCKast
MOJIrOTOBKA

KonrakTHas pabora
HperoaBaTens ¢
00y4arOUMHUCS

DopMEI TeKyIIEro
KOHTpOIIS
YCIIEBAEMOCTH;

dopma NpOMEKYTOUHOH

aTTeCTALIUU
(no cemecmpam)

XpomMaTorpadust

ITIpomexxyTouHas
aTTecTanus

3a4€cT

HToro uacos

108

18 36

41

4.2 Ilnan

AUCUUIIINHE

BHeayIMTOPHOI

CaMOCTOSATEJILHOM

padoThI

00y4Jarouuxcs

mo

Cemectp

HasBanue pasnena, Tembl

CamocrosTenbHas paboTa 00yJaromuXCs

Bun
CaMOCTOSATEIHHOM
paboThI

3aTpaThl
BpEMEHH
(uac.)

Cpoxku
BBINTOJTHEHUSA

Ouenounoe
CPEICTBO

VYuebHo-
METOIUYECKOE
obecrnieueHne
CaMOCTOSITEIbHOM
paboThl

[TonsTus n
KJIAaCCU(UKAIIHS
Xpomarorpaduyeckux
METOJI0B
AncopOrimoHHas
AKHUJKOCTHAs
KOJIOHOYHAsI
xpomatorpadus
[Inockocnoiinas
xpomatorpadus
HNonoob6meHHas
xpomatorpadus

l'enp —
xpomatorpadus
l'azoBas
xpomatorpadus
BricokoaddexTruBnas
AKHUJKOCTHAs
xpomarorpadus

IloxroroBka
OTYETOB 10
J1a00paTOPHBIM
pabotam

1-18
Hezens

9

YO

[1,2,3]

OO0m1ast TpyA0€MKOCTh CAaMOCTOATEILHON PabOTHI 1O

JTUCITUTIINHE (Yac)

41

N3 Hux 00beM caMOCTOSITEIILHOM paboThl €
HCNOJIb30BAHNEM 3JIEKTPOHHOI0 00y4eHUs U

AUCTAHIIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOTHIi (Yac)

41

4.3 Conep:kaHue y4ueOHOro MaTepuasa

TpynoeMkocTs
JUCIUTIIINHBI 3
(3.e.)

Hanmenosanue | BBemenue. [ToHsaTust u kaaccudukanus xpomaTorpadguuecknx MeTo10B
OCHOBHBIX Pa6otsr M.C. Ligera. Pa3zsutue xpomarorpadguyeckoro anainsa, BO3pOXKAEHHE METOAA
pasaenos HeMeNKMMHU ydeHbIMU. CyIIHOCTh Xpomarorpaduueckoro MeToa ananuza. Vcropus
(monynei) €ro BO3HMKHOBEHHUS M pa3BuTusi. COBPEMEHHOE COCTOSHHE METO/a, 00JIaCTH

NIPUMEHEHMUS, 3HAYEHHE  CpeIM  JAPYTHX  aHAJUTHYECKUX  METOJIOB.




Knaccugpukanus  xpomarorpaduueckux  METOIOB Mo  pexumMy
xpoMaTorpapupoBaHus, arperaTHOMy COCTOSIHUIO ¢as, MEXaHU3MY
B3auMoOJeicTBUSl copbaT —  CcOpOEHT, TPUMEHSEMOH TEeXHHKE, CIocoly
OTHOCHTENFHOTO TiepemelneHus ¢a3. 3HaueHUe pa3[eNieHds U KOHLIEHTPUPOBAHHUS C
HECEJICKTUBHBIM U CEJCKTUBHBIM JCTEKTUPOBAHHUEM B rUOpUIHBIX METOoJax
aHanus3a U yJIy4YUIEHUS METPOJOTMYECKUX XapaKTepPUCTHK aHalu3a W
WHPOPMATUBHOCTH aHAJTUTUIECKUX JaHHBIX.

AncopOuHMOHHAs KUAKOCTHAS KOJOHOYHASA XpomaTorpadus.

Teoperndyeckne OCHOBHI aJICOPOIMOHHOTO Tpoliecca B xpomarorpaduu. OCHOBHBIE
MpPEeACTABICHHUS 0 MEXaHH3ME MOJEKYJISPHOHM JKMIKOCTHON aacopOUHOHHOM
xpomatorpadhun (JKAX). Ponb XuMHM TOBEpPXHOCTH ancopOEHTa M MPUPOJEI
roABMKHOM (a3bl. CopOeHTH U TpeOoBaHN K HUM. CHITHKareah, OKCHUI aTFOMHHUS
npyrue copbenTsl. MoaudunupoBanue crmnukareneid. HopmansHo-thazoBas (HDX)
u obOpamenHo-azoBas (ODX) xpomartorpadus. OOsacTu TpUMEHEHUS.
MomundunupoBaHable ancoOpOCHTBI ¢ TPUBUTHIMH ¢a3zamu. TpeOoBaHWsI K
MOJBIXKHBIM (a3zaM — OJIIOEHTaM. BiusHue NOpUpPOABI M COCTaBa 3JIOCHTA Ha
paszeneHue. ONIOOTPOIHBIE psabl. AIMNMaparypa, METOIbl KayeCTBEHHOTO U
KOJIMYECTBEHHOTO aHaJN3a, IPUMEPBI IPUMEHEHHSI B OPTaHUUECKONH XUMHHN
Ilnockocioiinass xpomarorpagus (OymaxkHasi, TOHKOCJOHHAsI) NOJABUKHbIE M
HenoJABUKHbIE (a3bl, MPOSIBUTETH, METOAbI HACHTU(PUKALUM U KOJHYeCTBEHHOTO
onpeeJeHus.

Pacmpenenurenpaas xpomatorpadus. Ponbe KOHBEKTHBHOTO TepeHoca, mupdy3un u
COpOIIMOHHOTO paBHOBecHUs B Xpomarorpadudeckom mporecce. Koaddumment
€MKOCTH, KOHCTaHTa paclpeeieHus], TOABWKHOCTb, kodpduuuent Rr. Padoter H.A.
Oykca. Teopusi nuHEHHON pacnpenenuTenbHOW xpomatorpaduu. Hemongswknas u
OABIKHAS (a3bl B pacIpeleIuTeNbHON XpoMaTorpaduu.

Bymaxnas xpomarorpadus. Meroasl OymaxkHOW xpomartorpaduu (BoCXosinas,
HUCXOJISIasi, TIOBTOpHAs, JBYMEpHas, KpyroBas), T[OHATHS W  Ha3BaHUS.
Xpomarorpaduueckas Oymara, mpasmiia padoTsl ¢ Oymaroii. Metox oOpamieHHBIX ¢as3.
Breibop HenoaBmwxkHOU ¢a3sl. TpeOoBaHuss K HENOJABIKHBIM  (azam. BwiGop
MOJIBMKHOMW (ha3bl. PacTBopuTenu n TpeOoBaHMs K HUM. XOJ aHAINW3a U KOHTPOJb 32
xogoMm pasneneHus. IlposiBurenn B OymakHoil xpomarorpaduu. KauecTBeHHBIH
aHamM3 (METOA «CBHUAETeNei», MeTox o0pa3oBaHMs OKPAIEHHBIX IPOWU3BOJIHBIX,
nposieieHe B Y®, wucmonb3oBaHMe TaOMMYHBIX M JIMTEPATYpHBIX JIaHHBIX).
KonnvecTBeHHBIH aHaH3, TOCTPOCHUE KaTMOPOBOYHBIX TPa(UKOB.

[Ipumenenne OymakHOH XpomMaTorpaguu [UId aHaM3a AMHUHOKHUCIIOT, MENTHIOB,
aMHUHOB, aJKaJOMIOB, HHJOJOB, BHTAMHUHOB, AaHTHOMOTHKOB, CEPOCOJEPKAIINX
COEIMHEHHH, YTJIEBOIOB, CHHTETHUECKUX KpacuTelNeH, TeKapCTBEHHBIX MPenapaTosB.
ToukocaoiHas xpoMarorpadus.

Metoner TCX, mnonsatuss u HasBaHuid. Amnmaparypa a1 TCX: mniacTuHsl,
CKaHUPYIOIINE YCTPOMCTBA, KaMepbl JJIsi MPUTOTOBJIEHUS TUIACTHH C 3aKPETIeHHBIM
CJIOEM, KaMephl UL XpaHEeHUs IJIaCTHH, XpoMaTorpaduieckue KaMmepsl.
Henonswxnslie ¢aspl B TCX, TpeboBaHus K HUM. AKTHBHOCTG ciiost 1 nipasuiio LlTans.
IonswxHbie ¢a3bl, dmoorponHbiii psin Ilramns. Beibop cucrembl pacTBOpHTENeH,
CTaHJlapTr3anus B TCX. [Toxbop KOHIIEHTpauui npu paszneneHuun
MOJTMKOMITOHEHTHBIX cMmecei. [IposiBuTenu: ¢duznueckue, XUMHUYECKHUE,
paauonorunueckue. KayecTBeHHbIH aHanu3 (METOJ Celin(pUIECKUX [IBETHBIX PEAKIIHIA,
METOJl «CBHIETENeW» U Ap). MeToabl KOJTUYEeCTBEHHOTO aHanm3a. JJokymeHTamus B
TCX. IlpenapatusHas TCX.

[Ipumepsl npUMeHeHHS: pa3ieneHue one(UHOB Ha CHIIMKarese, IpPONMUTAHHOM COJISIMH
cepebpa, KaueCTBEHHBIN aHAM3 M pa3leieHHe TPUIIIHIEPHIOB MaIbMOBOTO Macia,
pa3zenieHde CMECH aMHUHOKHCIIOT, pa3/ielieHue aHTHOMOTHKOB THIA TETPALMKINHA,
pa3zenieHME TNEHULWUIMHOB, pas[eliecHue MOHO- M OJHMIocaxapuioB Ha cJoe
LEJITEONIO3bI, KOJIMYECTBEHHBIM aHaln3 TOKO(MEpOJIOB, pasJielieHHe U KauecTBEHHBIH
aHaJIM3 aJKAIOUIOB THIIA JIEHPO3HHA, IEHKOKPUCTHHA, BUHKaJEHKOOIacTHHA.
HonooOmennasa xpomarorpagusi TeopeTHYeCKHE OCHOBBI HOHOOOMEHHOMH
XpoMaTorpaduu, HOHUTHI, ANNAPATYPA, METO/BI PacyeTa H IPUMeHEHHeE.




Teopernueckre OcHOBBI MeTona. MoHHBIA OOMEH, TISTH CTaauil MOHHOTO OoOMeHa,
HOHOOOMEHHOE paBHOBECHE, M30TEpMa MOHHOTO oOMeHa. Psmer cpomcrBa. MoHHEBII
00MEH B CMEUIaHHBIX CpeJax.

Anmaparypa i1 H'OHOOOMEHHOH XpoMaTorpaguH.

WonuTtsl, TpeOoBaHNS K HUM, KIaCCU(PUKALUS HOHUTOB, CTPYKTYpPa CHHTETHYECKUX
HOHUTOB, XUMHYECKOE CTPOCHNE HOHHUTOB.

[onsmwxHeie (azpl B MOHOOOMEHHOW xpomartorpaduu , pH u noHHas cuma —
OCHOBHBIE CBOWCTBA MOJABIKHON (a3bl KauecTBeHHBIN U KOTUYECTBEHHBIN aHAIN3.
[IpumeHeHne MOHUTOB B OMOXUMMHU: pa3/ieleHUE M aHAIN3 aMHUHOKHUCIIOT, IENTHIOB,
0enKoB, aHTHOMOTUKOB, (PPArMEHTOB 000JOUYEK KIETOK, BATAMHHOB.

I'ear — xpomaTtorpagus. OcHoBHble NOHATHSA. Bestmunnbl n3mepennii B I'TIX.
Teopernueckre oCHOBBI MeTOa. MexaHU3M MOJIEKYJIIPHO-BECOBOTO PACIpPEACIICHUS.
OcHoBHblE  MOHATUS. MoJens  NPOCTPAHCTBEHHOI'O — 3alpeTa,  pa3pelieHue,
3¢ (HEeKTUBHOCTb, CEIIEKTUBHOCTh. Bennunnel namepennii B I'TIX.

Tumnel reneil, ux cTpyKTypHbIe 0cOOeHHOCTH. TpeOoBaHuUs, NPENbIBIIEMbIC K TEIISIM.
CenextuBHocTh reneidl. [lomBmxHas ¢aza. TpeOoBaHHA K pacTBOPUTENSAM. Y CIOBHUS
IIPUMEHEHUS] PACTBOPUTENEH.

Anmaparypa [TIX. KomoHkm u UX 3amoiiHeHHE, KaluOpOBKa  KOJOHOK.
[Ipucmocobnennss ans BBoma mpod W momaun pactBoputens. KomrekTopsl cOopa
(paxiuii. KauecTBeHHBIH M KOJIMYECTBCHHBIN aHAIIN3.

lazoass  xpomartorpagpmusa  (I'’KX). OOmass  xapakTepucThka  MeEToja.
Teoperndyeckne  OCHOBBI ~ METOAA.  AHAJIUTUYECKHE  BO3MOXKHOCTH  Ta3o-
ancop6rmonnoit (I'AX) u razo-xunkoctHoit xpomartorpadun (IKX).

Teopuu XpoMaTorpapuyecKux IIPOLIECCOB. IToaxonsl K OIMCaHUIO
XpoMaTorpaduyeckoro npouecca u MOJIEIIH ero omucanusa. Teopus
paBHOBecHOH xpomaTtorpaduu. CBs3b CKOPOCTH HEPEMEIIECHNUS BELIECTBA BAOJb CIIOS
HEIOABM)KHON (ha3bl ¢ KOI(PPHUIIMEHTOM pachpeleIcHuss U U30TePMOM copOuu.
[Ipoduie xpomaTorpapuueckoro MUKa B 3aBUCUMOCTH OT BHJIA H30TEPMBI COPOIHH.
[lpuwuuHeBsl  pa3MbIBaHuUs  xpoMmarTorpadmieckoi  30HBI.  HepaBHOBecHas
xpomatorpadusi. OCHOBHBIE IOJIOKEHHUS TEOPHH TEOPETUYECKUX Tapenok. Ywmcio
TEOpETHUECKUX Tapesok. BricoTa, sxkBuBaneHTHas TeopeTnueckoil Tapenke (BOTT), u
3¢ dexTUBHOCTE  XpoMatorpaduyeckoil  KoJOHKH. OrpaHH4YeHHUs KOHLENIINH
TEOpeTHUeCcKHUX Tapesiok. Kunetndeckue teopun xpomarorpaduu. GakTopsl, BIUSIOMINE
Ha pa3MbIBaHHE 30HB copbaTa B ra3oBOM W XHIKOCTHOW Xpomarorpaduu
(BuxpeBas audpdy3us, MojaekynsapHas qudQy3usi, CONMPOTUBIEHNE Maccolliepeaade B
MOABM)KHON M HENMOJBIKHOM (hazax u apyrue npuuussl). 3asucumocts BOTT ot
CKOpoCcTH TmOTOKa. YpaBHeHue Bau-Jleemrepa. Onrtumansubeie Benmmuuasl BOTT u
JIMHEWHOW CKOpPOCTM TIOTOKa B Ta3oBoi xpomatorpaduu. Cesize BOTT ¢
s pexTuBHBIM KO3DPuIeHTOM AU HY3UN.

OcCHOBHbBIE XapaKTEPUCTHKH XpOMaTOrpauyeckoro Impouecca U TIapaMeTpsl
xpomarorpamm. [lapamerpel yaep:xxuBanus. Bpems ynepkuaHusi. MepTBoe BpeMsl.
Ob0bvem ynepxuBaHus. AOCOMIOTHBIE U HCHIPaBIICHHBIE BEJIMYHHBI
yaepxkuanus.  KoaddumueHT pacnpeneneHus. Koaddumnuent €MKOCTH.
Kosddunuent ynepxuBanus, ero guznveckuii cMmbicii. OCHOBHOE ypaBHEHWHE
xpoMarorpadupoBaHuUs. CelneKTUBHOCTh u 3¢ HEKTUBHOCTD
XpoMaTorpa)uueckoro pasjaeieHusl. Kospduument pasnenenus. CreneHb
pasneneHus (pa3perieHue).

Amnmaparypa ii1st ra3oBoit xpomarorpadun ['azoBsie xpoMmarorpadsl (;1abopaTopHble,
MPOMBIIIICHHBIE, LIeleBble W YyHHUBepcanbHble). OCHOBHBIE XapaKTEPUCTHKH
HEKOTOPBbIX 3apyOeXHBIX M OTEUYECTBEHHBIX Xpomarorpados. [IpuHunnuansHas
cxema xpomarorpada. Beidbop ycinoBuit xpoMaTrorpadguueckoro onpeacacHus..

. YerpoiictBa BBoAa po0 B KOJOHKY. XpoMaTorpadudyeckue KoinoHKU. Hacagounbie
KOJIOHKM M WX 3anojHeHue. [loaroroBka (KOHAMLMOHUPOBaHHE) KOJIOHOK.
Kanunnspaeie KOJNOHKH W MaTepHaNbl s WX HU3TOTOBIEHHUA. TepMocTaThl.
biioku moxroroBku razoB. I'asei-HocuTenu. M3mepenHme pacxoja ra3a-HOCHTEIS.
UzoTepMuueckuii pexxuM XxpoMaTorpagupoBaHusi U IPOTPaMMHUPOBAHNE TEMIIEPATYPBI
KOJIOHKH.




Knaccudukanus  geTrektopoB B ra3oBodi  xpomartorpadum.  TpeGoBanus,
IIPENbSBIEMbBIE K IETEKTOPaM, U UX OCHOBHBIE XapaKTEPUCTHKH (UyBCTBUTEIBHOCTD,
OTHOULICHUE CUTHAJ/IIyM, MHEPIUOHHOCTD, TUHEHHBIA quana3oHn). [lonpaBounsie
K03()(OUIMEHTHI 4yBCTBUTENBHOCTH eTekTopa. [IpuHIMIB! paboThl M aHAIUTHYECKHIE
BO3MOXXHOCTH BaXXHEHIIMX IETEKTOPOB: KarapoMmeTpa (10 TEIIONPOBOAHOCTH,
ATII), normzanuonno-miamenHoro (JIUII), anekrpornoro 3axsara ([33).
KayecTBeHHBII W KOJWYECTBEHHBIH aHanmu3 B Xpomatorpaduu. [lomxoasl k
UACHTU(UKAIIMYA BELIECTB: HCIOJIB30BAHUE WHACKCOB YACPKUBAHHS, CTaHIAPTHOM
no0aBKM M CBUAETENS, TIpaUIecKUX METOIO0B, CIEKTPAJbHBIX H XHUMUYECKHX
METOJIOB.

W3mepenne BBICOT W IUIOMIAACH MUKOB. I'paduueckoe, aBTOMaTUYECKOE U3MEpPEHUE
U pacueTr IUIOLIaAM MUKOB Pa3HOro BUAA. MeToabl KOJIMYECTBEHHOTO aHAIW3a:
BHYTPEHHE! HOpManu3auuy, aOCONIOTHON I'paJyMpOBKH, BHYTPEHHErO CTaHAAPTa,
MeToa n00aBokK. JIOCTOMHCTBa M HEAOCTATKH METOAOB, TPAHUIBI UX MPUMEHEHHS.
HcToyHnky omnbOK, BOCIPOU3BOAUMOCTD PE3YIbTaTOB H3MEPEHUH.
Kanmwnsiprast razoBast xpomarorpadus. [IpenapatuBnas razoBast XxpoMaTorpaQus.
[Mpumenenne IKX jang  aHanu3a HEPTENPOIYKTOB, OINPEACICHHE COCTaBa
COEIMHEHMH, COMEPKAIIMUXCS B YTOJbHBIX CMOJAX, aHaJN3a MPUPOJHBIX U MOMYTHBIX
rasoB, aHaju3a Ta3000pa3HbIX NPHUMECEH B BO3AyXe, aHAJIM3 OKCHAA M IUOKCHIA
yrieposa, aHaiu3 OKCHIOB a30Ta U Cephl, aHAIM3 MUKPOIPUMECEH IS SKCIEPTHBIX
LIEJIEH.

BricokorppexTuBHas xuakoctHass xpomarorpadgusi (BIKX). Teoperuueckue
OocHOBHI Metona. Bapmanter BOXX. Cxema xpomartorpaduyeckoil yCTaHOBKH U €€
OTJIMYKME OT Ta30BBIX XxpomaTtorpagoB. OTeyecTBEHHbIE W 3apyOeKHBIC JKUIAKOCTHBIC
Xpomartorpadsl.

AHanmutnueckue — xapaktepuctuku  BOXX. Anmapatypa  ans KUIKOCTHOM
xpomarorpaduu. [IpuHIMTIHANBHAS cXeMa KUIKOCTHOTO XpomaTtorpada. CrucreMsl
BBOJIA DJIIOEHTA W aHanM3upyemoil nmpoOsl. [loaroroBka pactBoputeneii. TpeGoBaHUS
K urcToTe pactBopureneil. IloaroroBka mpoOsl. Hacockl, komonku. [leTexkTopsl n
ux BbIOOp: Qoromerpuueckue, (IyopuMeTpuueckue, pedpakromeTpuUuecKue,
anekTpoxumuieckre.  OcoOeHHOCTH MIECHTU(QUKAIMH KOMIIOHEHTOB CIIOXKHOM
cmecu B BDOXX. OrteuectBeHHbIe U 3apyOeKHBIE KUAKOCTHBIE XpOMAaTorpagsl.
Tunst komorok st BOXKX. JleTeKkTopsl, HACOCH, CIIOCOOBI TTOIa4H TIPO0.
HenoasmxkHbie ¢asbl 11 pasnuuHbix BapuanToB BOXXX: nonuTsl, oOpaménnsie ¢assbl,
(a3sl 47151 HOpMaITbHO-(Pa30BOM XpOMaTOrpaQuH.

KavecTBeHHBIH M KOJMYECTBEHHBIH AHAIN3.

Anamutndeckne — xapaktepuctuku  BOXX.  Anmapatypa sl KHUIKOCTHOM
xpomarorpaduu. [IpuHIMIIHANBHAS cXeMa KUJKOCTHOTO XpomaTtorpada. CucreMsl
BBOJIa 3JII0GHTA U aHaNU3UpyeMoil npoOkl. [loarotoBka pactsoputeneil. TpeGoBanus
K uncroTe pactBopureneil. [loaroroska npoo6sl. Hacockl, kogoHku. JleTeKkTopsl u
ux BbIOOp: (Qoromerpuueckue, GIyopuMmeTpuueckue, pedpakromeTpuuecKue,
INEKTPOXUMHUYECKHE.

Oco00eHHOCTH UIeHTU(HUKAIMY KOMIIOHEHTOB CIIOXHOH cmecn B BOXKX.
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TEKYILETo
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4.3.1. IlepeyeHb CeMHHAPCKHX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT
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OmnpezneneHne cocTaBa KEpOCHHA

1 2 KOMOMHHPOBAHHBIM METOJIOM
aZICOpOITMOHHOM XpoMaTorpadguu Ha
CUJIMKArese

OnpeneneHre KpacuTesiel MeToaoM
2 2 KOJIOHOYHOH XpoMarorpaduu Ha 4
OKCHJIE ATTOMUHUS

3 2 Onpenenenue aacopOIMOHHOMI
AKTHBHOCTH CHUJIMKATeJIsl

Ornpezenenre cocTaBa aMUHOKHUCIIOT
4 2 METOJIOM pacIpeaeIuTeIbHON 6
xpomarorpaduu Ha Oymare

I1K-3

TCX mMoHO- 1 gucaxapuaoB
5 3 it pHI 4 i

Belienenne yKCyCHON KUCIIOTBI U3
6 4 anerara HaTpUs METOIOM 4
MOHOOOMEHHOM XpoMaTtorpaduun

I1K-5

v

7 5 ['enp-xpomarorpacdus yrieBoJ 0B 4

YCTHBIX OIIPOC, OTUCTHI

OnpeneneHre KaueCTBEHHOI0 COCTaBa
CMECH YTJIEBOJIOPOIOB METOAOM

8 6 ra3oBoi xpomaTtorpapuu
Ornpezenienne KOJIMYeCTBEHHOTO
COCTaBa CMECHU OPraHUYECKUX
coequHeHnit MmetogoM I KX

Omnpenenenne KaueCTBEHHOTO COCTaBa
9 6 CMECH OPraHUYECKUX COEAUHEHHI
(ciUpTOB, KETOHOB U T.J.) IO
WHJCKCaM yaepxuBaHus Kopaua

4.3.2. Ilepeuyenb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHe
CaMOCTOSITE/ILHOH padoThI CTY/IECHTOB

ri\f_[ Tema 3aganue i)(())ﬁ };:fe}:f;; UK

1 | Ancopbumonnas skunkoctHas | CaMOCTOSITEIbHOE U3yUCHHE IIK-3 T1K-3.2
KOJIOHOYHAsl XpoMarorpadusi | TEOPETHUECKOro MaTepuasa

2 | Ilmockocnoiinas CamocTosiTenbHOE U3yUCHHE I1IK-4 [1K-4.3;
Xpomatorpadus TEOPETHUUECKOr0 MaTepuaa, [IK-5 K-5.1

3 | MoHooOMeHHas MOATOTOBKA OTYETOB MO
xpomatorpadus 71a00paTOPHBIM 3aHATHSIM H

4 | I'enp-xpomarorpadust KOHTPOJIbHBIM paboTaM

3)

I"a3oBas xpomaTorpadus

4.4. Meroanyecknue YKa3aHusi 10 OPraHW3allMd CaMOCTOSATEJbLHOH PpadoThI
CTY/IEeHTOB

CamocTosiTenbHast paboTa CTYJIEHTOB BceX ()OpM M BUJIOB OOYUEHHUS SBISETCS OJHUM H3
00s13aTeTbHBIX BUJIOB  O0pa30oBaTEIbHOM JEATETLHOCTH, OOCECIEUYMBAIONIEH peaTu3aiuio
TpeboBanuii @DenepalbHBIX TOCYIAPCTBEHHBIX CTAHIAPTOB BBICHIETO MPOPECCHOHATHHOTO
obpazoBanusi. CoracHO TpeOOBaHUSIM HOPMATHUBHBIX JTOKYMEHTOB CaMOCTOsITENbHash padora
CTYJICHTOB SIBIISIETCSl 00s3aTeIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO MpOIecca, TaK Kak OHa




oOecrieynBaeT 3aKpeIUICHHE IMOJy4aeMbIX Ha JICKIMOHHBIX 3aHATHSAX 3HAHUH 1yTeM
NpUOOpPETEHNs] HAaBBIKOB OCMBICICHHSI W PACHIMPEHHS WX COJAEP)KAHUS, HABBIKOB PEIICHUS
aKTyaJbHBIX MPOOJIeM (OPMHUPOBAHUS OOMIEKYIBTYPHBIX U MPO(ECCHOHATBHBIX KOMIIETEHIIHH,
HAYYHO-HCCIIE0OBATEIbCKOM  /IATEIbHOCTH, TIOJATOTOBKM K CEMHHApaM, JabopaTOpHBIM
paboTtam, crade 3a4eTOB M 3K3aMeHOB. CamocTosATenbHas padoTa CTYIAEHTOB IPEACTaBIISIET
co00i1 COBOKYITHOCTh AyAWTOPHBIX W BHEAYIUTOPHBIX 3aHATHH M paboT. CamocrosTerbHas
paboTa B paMKax 00pa30BaTEIbLHOIO MIPOLIECCA B By3€ PEIIACT CIEAYIOIIUE 3aJaun:

— 3aKpeIvICHHEe W PaCIIMpeHHe 3HAHWH, YMEHHH, MOJydeHHBIX CTYIEHTaMH BO BPEeMS
AyJUTOPHBIX M BHEAYAUTOPHBIX 3aHITHUH, NPEBpAIIEHHE WX B CTEPEOTUIIBI YMCTBEHHOH U
bu3HUecKOil NeITEIEHOCTH;

— npuoOpereHne JOMOTHUTEIbHBIX 3HAHMA W HABBIKOB IO JUCHUIUIMHAM Y4e€OHOTO
IUIaHA;

— ¢opmMHpOoBaHME M PpA3BUTHUE 3HAHUN W HABBIKOB, CBS3aHHBIX C HAYYHO-
HCCIIEI0BATEIbCKOM eI TEIbHOCTIO;

— pa3BUTHE OPHEHTAIMM M YCTAaHOBKH Ha KAa4eCTBEHHOE OCBOCHHE 00pa30BaTENbHOM
pOrPaMMBI;

— pa3BHUTHE HABBIKOB CAMOOPTaHHU3AIIHH;

— (opmupoBaHNEe CaMOCTOATENFHOCTH MBIIUICHHS, CIIOCOOHOCTH K CaMOpPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO U CAMOPEATH3ALIUH;

— BBIpa0OTKa HaBBIKOB 3()(EKTHBHOM camMoCTOSTENbHOW — NpodeccroHanbHON
TEOPETUYECKOM, MPAKTHUECKON U YIeOHO-MCCIIeI0BATEIbCKON AEATEIbHOCTH.

CamocrositenbHas paboTa CTYIACGHTOB, CBs3aHHAas C IIOJrOTOBKOW OTYETOB IIO
BBITTOJIHEHHBIM JIA0OPAaTOPHBIM paboOTaM, 3aKpEIUIEHHEM TEOPETHYECKOro Marepualia B BHUJIEC
KOHTPOJILHBIX Pa0OT TMPOBOIUTCS BO BHEAYJUTOPHOE BPEMSL.

Crpykrypa oTuera 1o jgabopaTtopHoil padbore:

1. e paboTHI.

2. Teopernueckas 4acTb.

3. BrInosHeHNe pacyeTHBIX, IpaUYecKuX U KOHTPOJBHBIX 33JaHUN B COOTBETCTBHHM C
METOJAMYECKIMH YKa3aHHMSIMH K KaXI0H padoTe.

4. BpIBoJ (Ha OCHOBE MOJYYEHHBIX PE3yJIbTaToOB).

Mertoanyeckie PEeKOMEHAANWU TI0 BBHIOJHEHUI0 M 00paboOTKE JKCIIEPUMEHTAIBHBIX
JAHHBIX M0 KaXIoW JabopaTopHOM paboTe OmUCaHbl B METOAMYECKMX PEKOMEHAALusX,
MIOJITOTOBJICHHBIX MperoaBaTesiMu Kadeaps! (CM. npuitokeHus ). [IpuMepsl pemeHns TUITOBBIX
3aJa4 NpeCTaBICHbl B PEKOMEH1YeMbIX YYEOHBIX MOCOOMX U 3a/JaUHUKAX.

B ®BIOY BO «MI'Y» opranusanus caMOCTOATEIbHOW pabOThl  CTYAECHTOB
pernamenTupyetcs: [looxeHneM o caMOCTOSITENIHHOM paboTe CTYAEHTOB, MPUHSITHIM Y UYEHBIM
coserom UI'Y 22 urons 2012 r.

4.5. IlpumMepHasi TeMaTHKA KypCcOBbIX padoT (IpP0eKTOB)
[To naHHOM qUCHMIUIMHE BHITOJHEHNUE KYPCOBBIX MPOEKTOB (paboT) He MpeycMaTpUBaeTCs.

5. YYEBHO-METOJANYECKOE U MH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJIIMHBI (MO YJISA)

a) OCHOBHasI JIMTEPATypa

1. Ceposga, E. 10. Xpomarorpapuyeckue Mmeroasl aHanuza : yueOHnoe nocodue / E. 1O.
Cepoga, b. H. lpukep. — ExarepunOypr : YIJITVY, 2019. — 96 c. — ISBN 978-5-94984-730-
5.— Texker: oanexktpoHHsidt / Jlanb : 531neKkTpoHHO-OmONMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/142573 (mara oOpamenus: 14.04.2022). — Pexxum nmoctyma: st
aBTOPH3. NIOJIb30BATEIICH.



2. Xpomarorpaduueckue MeTobl aHanu3a : yueonoe nocoodue / E. B. ITamkosa, E. B.
Bomocosa, A. H. lunyna [u np.]. — CraBponons : CtI'AY, 2017. — 59 c.— Tekcr :
AJIEKTPOHHBIH // Jlann : ANEKTPOHHO-OMOIMOTeUHAS cucTeMma. — URL:
https://e.lanbook.com/book/107233 (mara oOpamenus: 14.04.2022). — Pexum pgoctyna: s
aBTOPU3. II0JI30BATEIICH.

3. HsanoBa, H. B. BBeaenue B xpomaTtorpaduyeckue METOJbl aHaIW3a : y4eOHOE
noco6ue / H. B. Banora, O. H. bynrakosa, I'. O. PamazanoBa. — Kemeposo : KemI['VY, 2020. —
95 c¢. — ISBN 978-5-8353-2669-3. — Texkcr: anekTpoHHbIl // JlaHb : 3JIEKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/162606 (mara oOpameHus:
14.04.2022). — Pexxum J0CTyIIA: IJIs aBTOPHU3. TOJIH30BaTEIIEH.

4. WnnapuonoBa, E. A. BricokoapdexTuBHas IKUAKOCTHAS Xpomarorpadus.
Teopernueckne oCHOBBI MeTo/1a : yueOHoe ocobue / E. A. Unnapuonosa, U. I1. CeipoBarckuii.
— MHWpkyrck : UTMY, 2018. — 50 c.— Tekcr : snexTpoHHbIH / JlaHb : 37IE€KTpOHHO-
ouOmmoreuynas cucrtema. — URL: https://e.lanbook.com/book/158753 (mata oOpareHus:
14.04.2022). — Pexxum JoCTyNa: JJIsl aBTOPH3. TIOJIb30BaTENICH.

0) JOMOJIHUTEIbHAS JIUTEpPaTypa

1. T'ycekosa, B. II. Xpomarorpaduueckue MeToabl pa3JesieHus U aHanu3a : yuyeOHoe
noco6ue / B. II. I'ycbkoBa, JI. C. CuzoBa. — 2-e¢ u3g., ucnp. u jgomn. — Kemeposo : KemI'VY,
2015. — 148 c. — ISBN 978-5-89289-888-1. — TekcT : 3nekTpoHHBIH // JIaHb : 3IEKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/72028 (mata oOpateHus:
14.04.2022). — PexxuM qoCTyNa: AJ1sl aBTOPH3. TOJIb30BaTEICH.

2. TI'pubona, E. JI. Xpomarorpacdus. ['azoBas xpomarorpadus : yuebHoe nocodue / E.
. I'pubosa. — JlyoOna : ['ocymapcTBennslii yauepcuret «lyona», 2019. — 53 c¢. — ISBN 978-
5-89847-589-5. — Tekct : snexkTpoHHbI / JlaHb : 3JIEKTPOHHO-OMONIHMOTEYHAsT CHCTEMa. —
URL: https://e.lanbook.com/book/154479 (nara obpamenus: 14.04.2022). — Pexxum jgocTyma:
JUTSL aBTOPU3. MOJIb30BATENCH.

3. Typkenbray6o, I'. H. XXungkoctHas xpomatorpadust : ydeOHoe mocodme / I'. H.
Typkenbtay6. — Mocksa : PTY MUPOA, 2020. — 80 c. — TekcT : anexkTpoHHbIi // Jlanb :

ANEKTPOHHO-OMOMMoTeunast cucrema. — URL: https://e.lanbook.com/book/167575 (mara
oOpamienus: 14.04.2022). — PexxuM foctymna: i aBTOPU3. MOJIb30BaTEICH. —
Caepch® C ﬂ Ay
) &
B) NpOrpaMMHOe odecreyeHmne _ T [ I

1. [lpaitoman I'.H., UBanosa H.B, [luxynoBa T.B. Ananutudeckas xpomarorpadus.

[TonmHO(MyHKITMOHATIBHBIHN AIEKTPOHHBINA YIeOHO-METOIMUYECKHUIA KOMIUIEKC IS CTY/ICHTOB
xumuueckoroakynsrera. - Kemeposo, KemI'Y, 2009, 396 c.

2. Oo0pa3zoBarenbHblil pecype MaTeprera. XUMUSL.

3. OO6yuaromrast KoMIboTepHas nporpamma « OCHOBBI OPraHUYECKON XUMHUI»

r) 0a3pl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMBI
1. htty://www.newlibrary.rutoook/carev_

2. www.chem.msu.su/ras/teaching/analyt/chrom/welcome.html.

3. http://altair.od.ua/analit/Analiticheskaya

4. http://sci-lib.com/book000989.html,

5. http://lib.prometey.org/?id=14439
6

7

8

9

1

http://www.gpntb.ru/
http://www.catalysis.nsk.su
http://www.anchem.ru/literature/

. www.elibrary.ru
0. http://www.chrom.ru

B cootBerctBum ¢ m. 4.3.4. ®I'OC BO, oOyuarommumcsi B TeUE€HHE BCEro IMepuoja
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oOyueHHuss OOCCIIEYeH  HEOTPAHMYCHHBIN JOCTYN (YAAJCHHBIM JOCTYN) K  3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

— OBC «M3parensctBo Jlanb». KonTpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpok neiictBus mo 13.11.2021 r. gocrym: www.e.lanbook.com, Kontpakr Ne
100 or 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpox neiicrBus mo 13.11.2021r.
noctym: Www.e.lanbook.com

— OBC D43 «bubmuorex». ['ocynapctBennsiii konTpakT Ne 019 ot 22.02.2011 r. OOO
«bubnuorex». Jlunensnonnoe cornamenue kK l'ocymapctBenHoMy koHTpakTy Ne 019 ot
22.02.2011. Axgpec mocryma: https://isu.bibliotech.ru/ Cpok neiicTBust: 6€CCPOYHBIA.

— OBC «Pykont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 T.
Cpok aeiictBus o 13.11.2021r. goctyn: http://rucont.ru/

— DOBC «Aiibyke.py/ibooks.ru» Konrpakr Ne 99 or 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpok getictBus mo 13.11.2021 r. mocryma: http://ibooks.ru

— 000 «32nekrponnoe m3narensctBo IOpaitt». Kontpakt Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpok pedictBus mno 17.10. 2021 r.
noctym: https://urait.ru/. JIunenzuonnsiii koutpakt Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepenaun Ne 5684 ot 18.10.2021; Cpok aevictus o 17.10. 2022 r. goctym: https://urait.ru/

- 000 «MBUC», xoutpakr Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
nevictBust ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

— 000 M «I'pebenHukoBy», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

—  http://www.anchem.ru/literature/methods/

—  http://window.edu.ru/window/catalog ExuHoe okHO nocTyma k oOpa3oBareibHBIM
pecypcam. — [DIeKTpOHHBIN pecypc]. —

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCLHUITJIMHBI
6.1. YueOHo-1a00paTopHOE 000py/10BaHKE:

Jnisi MaTepuanbHO-TEXHUYECKOTO 00ecreueHus] MPAKTHYECKUX 3aHSATUH TUCIHUIUTHHEL
UCTIOJIB3YIOTCS TabopaTopuu Kadeapbl OpraHnYecKol XUMHUHM, JEKIIMOHHbIE ayJUTOpUU U (oHI
O6ubauoTeku. B JeKIIMOHHOM Kjlacce yCTaHOBJIEH MYJIbTUMEIUWHBIN POEKTOP.

B yueGHOll naGopaTopuu MpH NOATOTOBKE OaKalaBpOB MCIIOJIB3YIOTCS Ta30BbIE
xpomarorpadpl,  CHENUATU3UPOBAHHBIE  XUMHYECKHE  YCTAaHOBKH  JUISI  ONpEACICHHS
Ka4eCTBEHHOT'O M KOJIMYECTBEHHOI'O COCTaBa OPraHUYECKUX COECTUHEHUH, CrelMaIu3upoBaHHas
XUMHYECKast OCy/1a, CIIeNUAIbHBIE XUMUYECKNE PEaKTHBBL.

1. Xpomartorpads! razoBble, MUKPOOIOPETKH, OIOPETKH JAJIS TUTPOBAHMS, XUMHUECKas
nocyzaa (kKosObl OHO- U JABYXTOpJIble, CTaKaHbl XUMHUYECKHE, KOJIObl DpieHMmelepa, MUIETKH,
IITaTUBBl M Jp.), MHKPOKOMIIpECCOPBI, 00OpYJOBaHUE JUIsI TOHKOCIOMHON Xpomarorpaduun
(popmbl s HaHEeceHUs: aicopOeHTa, MyJIbBEIU3aTOPhl, XpoMarorpapuiyeckiue KaMmepsl U 1p.),
Xpomarorpaduyeckre KOJIOHKH.

2. Harmsymaple IocoOrst K JISKIMSAM (pa3aTovHbI MaTepuait) B BHJIE TPAQUKOB, PUCYHKOB 1
TaOMMII.

3. MynbTuMenuitHbIe CPEICTBA TS TPE3SHTAINH JICKIIHOHHOTO MaTepHara,

4. PexiaMHbIe IPOCTIEKTHI 000PYIOBaHUS OT€UECTBEHHBIX U 3apYOeXKHBIX (HUpM

HCpC‘lCHL JIMIOCH3HMOHHOI'O

HaunmeHoBaHue cienuanbHbIX OcCHaIIeHHOCTh ClIeNUAbHBIX TOMELICHUI
. . . . IPOrPaMMHOT0 00ecIeYeHUs.
TIOMEIICHUH 1 TIOMEIIEHUH JUIs 1 TIOMEIIEHHUH JUTS CaMOCTOSATEIbHON
. PexBU3UTEI MOATBEPXKAAIOIIETO
CaMOCTOSATENILHOM paboThI paboTsl

JIOKyMEHTa

CrenuanbHble IOMENICHUS: Aynuropus 000py10BaHa OC Windows: DreamSpark
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VYueOHast ayauTopust uis
MPOBEACHUS 3aHATUH
JIEKIMOHHOTO U CEMHHAPCKOTO
THIIA,TEKYIET0 KOHTPOJIA,
MIPOMEXYTOUHOM aTTECTALUH.

CHCIHATM3UPOBAHHON y4eOHOU MeOeIbIo,
TEXHUYECKAMU CPEICTBAMH OOyUCHHS,
CITy>KaIllMMU IS TIPEICTABIICHHS
HHPOPMAINH OOJBIION Ay JUTOPHH:
Hoyt6yx(AserAspirev3-5516 (AMDA10-
4600M 2300 Mr)) (1 mTyka) ¢
HEOTPaHIMYCHHBIM JOCTYIIOM K CETH
WuTepHeT, ¢ HeOrpaHMYCHHBIM TOCTYIIOM K
ceru Untepuert; [Ipoekrop Vivitek, sxpan
ScreenVidiaEcot- 3200*200MW 1:1,
KOJIOHKH, HA0OPBI IEMOHCTPALIMOHHOTO
000pyI0BaHUS U y4eOHO-HATJISATHBIX
oco0umii, 00eCIeUrBaIOIE TEMATHUECKHE
WIUTIOCTPAINH, COOTBETCTBYIOMIHE paboueit
poTrpaMMe AUCIUILINHEL.

Premium, JTorosop Ne 03-016-14
ot 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 nunen3wuii)

Kaspersky Endpoint Security
JUIIOU3HEeCa- CTaHAapPTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

CrnennansHble TOMEICHUS:
KOMIIBIOTEPHBIH Kiacce (yaeOHas
ayAUTOPHS) IUIS TPYTITIOBBIX U
WHIBHIYaJIbHBIX
KOHCYJIbTaIlNi, KypCOBOTO
MPOEKTUPOBAHHUSI (BBITIOTHEHHS
KypCOBBIX PaboT), OpraHu3aIiu
CaMOCTOATENbHON paboThI, B
TOM YHCJIe, HAy4HO-
HCCJIEI0BATEIIbCKON

Aynurtopus o06opyaoBaHa
CHeNHATH3UPOBaHHON y4eOHOU MebeIbio,
TEXHUYECKUMH CPEACTBAMH O0YUCHUSL:
KOMIBIOTEPHI (CHCTeMHBIN 0110k AMD
Athlon 64 X2 DualCore 3600+ 1900 MI'y
(15 mrryk), Mouutop LGFlatron L1742SE
(14 wryk), Monutop ViewSonic VG720) ¢
BO3MOXKHOCTBIO TIOJIKJIFOUSHHUS K CETH
«VHTepHEeT» M 0becneYeHneM J0CTyma B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa30BaTeNbHYIO CPENy OPTraHU3aLHH.

OC Windows: DreamSpark
Premium, Torosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 nunensuit

Kaspersky Endpoint Security
IsIOn3Heca- CTaHAAPTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

6.2. [IporpammMHoOe obecnieyeHme:

HaumeHoBaHue Hara 9POK
OGocHoBaHHe 1151 JeiicTBHs
Ne IIporpammHoro Koua-Bo nonnsosanus IO BbIIa4n npasa
MPOAYKTA JIMIEH3UHN HOJIL30BAHNAS
1. | Microsoft Office 12 Howmep Jlunensuun Microsoft 01.12.2009 | 6eccpouno
Professional Plus 2007 46211164 T'oc.KOHTpaKT
Russian Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level
2. | Microsoft® Windows® 12 Howmep Jlunensuu Microsoft 01.12.2009 | 6eccpouno
Professional 7 Russian 46211164 T'oc.KOHTpaKT
Upgrade Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level Promo
3. | OpenOffice 4.1.3 Ycnous Y coBusl HCTIOJIB30BAHUS 1O YcnoBust | GeccpouHO
npaBooOyaiaT | CChUIKE: npaBooOa
enst https://www.openoffice.org/lice arens
nses/PDL.html
6.3. Texuuuyeckue U 31eKTPOHHbIE CPeACTBA:
Mertonuueckoil ~ KOHUEMIMEN  MpenojaBaHus  NPEAYCMOTPEHO  HUCIOJIb30BAaHUE
TCXHUYCCKHUX U DJICKTPOHHBIX CPCACTB O6y‘ICHI/ISI U KOHTpPOJIA 3HAHUH CTYACHTOB!

MYJIbTUMEANMHBIE TPE3eHTALlUH, PparMeHThl (PUIbMOB.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MA




IIpn peamusanuu NOpOrpaMMbl

HaHHOﬁ AUCHUIUIMHBL  UCIIOJIB3YIOTCA  PAa3JIMYHBIC

OGpﬂSOB&TGJ’IBHHe TE€XHOJIOTHH

1. Pa3noypoBHeBOE VY npenogaBarens MOSIBIISETCS BO3MOKHOCTh TIOMOTaTh Cl1adoMy,

oOyueHue yIelATh BHUMAHUE CUJIBHOMY, PEaIM3yeTCsl XKeJlaHUe CUIIbHBIX
y4amuxcst ObIcTpee U TITy0Ke MPOABUraThCs B 00pa30BaHUH.
CubHble yyalyecs: yTBEp»KAat0TCs B CBOUX CIOCOOHOCTSX, Cl1a0ble
MOJIy4at0T BO3MOYKHOCTh MCIIBITHIBATh y4eOHBIN ycIieX,
HOBBIIIAETCS] YPOBEHb MOTHUBALIMH YUEHBSI.

2. [TpoexTHbIe MeTOBI| PaboTa Mo JaHHOM METOIMKE TaeT BO3MOYKHOCTh Pa3BUBATh
o0yueHus WH/IMBUyaJIbHbIE TBOPUECKUE CIIOCOOHOCTH yyaluxcs, oosee

OCO3HAHHO MOAXOIUTH K MPO(ECCHOHATIEHOMY U COLUAIBHOMY
CaMOOIIpeIeIEHUI0

3. Hccnenosarenbckue| JlaeT BO3MOKHOCTD y4aIIMMCSI CAMOCTOSITEIILHO ITOIIOJHATH CBOU

METO/IbI B 00Y4EHUH | 3HAHMSI, TTTyOOKO BHUKATh B H3y4aeMylo IpobaeMy U MpeanosaraTh
IyTU €€ PEeUIeHMs], YTO BaXKHO MPHU (POPMUPOBAHUN MUPOBO33PEHHUS.
OTO0 Ba)XXHO JUIsI ONPE/IECCHNS UHIMBUAYAIbHOW TPAeKTOPHH
pa3BUTHS KXKI0ro 00y4daroerocs

4. JIekuMoHHO- JlaHHas cucTema JjaeT BO3MOXKHOCTh CKOHIICHTPUPOBATh MaTepHall
CEMHUHapCKO- B OJIOKM U IPENIOJHOCUTD €0 KaK €IMHOE 1IeJI0€, a KOHTPOJIb
3a4eTHasi CUCTEMa | IPOBOJUTH MO IIPEIBAPUTENILHON NOrOTOBKE 00yYarOIUXCsl

S. Nudopmannonno- | M3MeHeHne M HEOTPAaHUIEHHOE 00OTAIIEHHE COJIEPIKAHUS
KOMMYHHKAIIMOHHbIE 00pa30BaHMsl, UCIIOIb30BaHNE HHTETPUPOBAHHBIX KYPCOB, IOCTYII B
TEXHOJIOTHH NHTEPHET.

6. Cucrema dopmupoBaHue EPCOHU(PULIUPOBAHHOTO YUeTa JOCTUKEHUN
MHHOBAIIMOHHOM oOyuarolerocsi Kak MHCTpYMEHTA Me1aroru4ecKoi MoIIepKKU
OLIEHKHU COLIMAJIBHOTO CaMOOIIPEIEICHNUs, ONPEeICHHs TPAEKTOPUHU
«11opTdOINO» WHIAWBUAYAJIBHOTO Pa3BUTHUS JINYHOCTU

HaumeHnoBaHue TeM 3aHATHIH C HCIOJIB30BAHHEM AKTHBHBIX ()OPM 00y4YCHHSA:

Bun ®opma / Metoasl Koma-Bo
No Tema 3agaTus
3aHATHUSA WHTEPAKTUBHOTO 00OyUeHUs 4acoB
1 | [IpakTukym JI3 3anTa OTYETOB 36
Htoro wacos 36

Hna sddextuBHON peanuzanuu nened u 3amau ®I'OC BO, ans BoruiomeHus
KOMIIETEHTHOCTHOI'O MOJXO0Ja B MPENOJaBAHUN JUCHHUIUIMHBI UCIOJIB3YIOTCS CIIEIYIOIINE
o0pa3oBaTenbHbIe TEXHOJIOTHH U METOJIbI O0yUYCHHUS:

1. Texuomorus

npoOJIeMHOTO

O6y‘—IeHI/I$I npu HU3JTOKECHHUU JICKOUOHHOTO

Matepuaia B (opMme: JEKUUsA-BU3yalnnu3alus, JeKIUI-00bsICHEHHE C MPHUBJICUYECHHEM >JIEMEHTOB
JUCKyCCUH, Oece/ibl.

TBOPYECKHU

2. TexHomorus mpoOJIEMHOTO U aKTUBHOTO OOy4YEeHHS C
PEIPOTYKTUBHBIX

HUCIIOJIB30BaHUECM

dbopme - B

METOH0B B TPYIIIOBOM

ACMOHCTPAIUOHHBIX JKCIICPUMCHTAX U TIPU O(I)OpMJ'IeHI/II/I COOTBCTCTBYHOLICIO OTYECTA; B
HHI{HBHﬂyaHBHOﬁ q)opMe - IIpHU CaMOCTOATCIIbHOM BBIITOJITHCHUHY WHANBUAYAJIbHBIX 33}13HI/II7L

VHIUBUYyAJIbHOMN

3. TexHonorus
dbopme

KOHOCHTPUPOBAHHOTO,

i epeHIIIPOBaHHOIO  O0y4YeHuss B
- MpU CaMOCTOSITENIbHOM paboTe CTYIEHTOB C JIEKIIHOHHBIM

MaTepuaaoM, peKOMEHJAOBAHHON AUTEepaTypold M C pa3HbIMU HCTOYHMKAMH HH(OpMaLUU
MIPH TOJTOTOBKE pedepaToB.




4. B navanme u3y4yeHUs TUCIUILUIMHBI MPUMEHSIETCS METOJ aJalTHBHOTO OOydYeHUs -
crocod opraHuzaluu y4eOHOTO Mpolecca C y4eTOM HHIAMBUAYAIBHOIO YPOBHSI MOJTOTOBKU
o0OydaeMoro J10 Hadana yuyebHoro npoiiecca (BBegeHne, MHCTPYKTaX M0 TEXHUKE 0€30MacHOCTH,
uHauBHyallbHAs Oecena mo Th) u B mporiecce 00ydeHusl.

Jlanee mo TemaM Kypca 1a0OpaTOpHBIX Pa0OT KaKIbld CTYIEHT MOJy4yaeT 3afaHue I10
KOHKpPETHOH paboTe M aKTUBHO y4YacCTBYeT B JOCTHKEHHH MOCTaBieHHON uenu. [Ipu sTom
CTYJICHT OBJIAJICBACT TEOPETUYCCKHUMH U TMPAKTUYCCKUMH HABBIKAMHU, HEOOXOTUMBIMU IS
paboThl C MPUPOAHBIMU OOBEKTAMU U 3HAKOMHTCA C OCOOCHHOCTSMHU aHall3a OPraHu4ecKuX
CoeIMHEeHUH, ¢ anmaparypoit I'X, mpoOOnoAroToBKOM U T.1I.

5. na peanuzanuy KOMIIETEHTHOCTHOIO IMOJAXOJIa MPEIyCMOTPEHO HCIIOJIb30BAHUE B
y4eOHOM TMPOIIECCE AKTHUBHBIX (OPM TMPOBEACHUS 3aHATUNA B COYECTAHUU C BHEAYIUTOPHOU
paboToii ¢ uenbio (GopMHpPOBaHUS U Pa3BUTHS MPO(HECCHOHATBHBIX HABBHIKOB O0YYarOIIMXCS.
VY aenbHBIN BeC 3aHATHI, MPOBOAMMBIX B HHTEPAKTUBHBIX (hopMax, 1EJIOM B y4eOHOM Iporecce
COCTaBISIIOT He MeHee 25% ayIuTOpHBIX 3aHATHI B cooTBeTcTBUM ¢ TpeboBanusmMu OI'OC u
yaeroM crnenupuku OOIl. 3aHATHS JEKIUOHHOTO THUIIA ISl TPYII CTYIAEHTOB HE COCTABIISIOT
6onee 40% ayaUTOPHBIX 3aHATHI B COOTBETCTBUHU C paOOYUM y4EOHBIM IJIAHOM.

8. OHEHOYHBIE MATEPUAJIBI IS TEKYIIEI'O KOHTPOJSA H
IMPOMEXYTOYHOU ATTECTALLUU

8.1. OueHoO4YHBIE CPEACTBA TEKYLEr0 KOHTPOJIA

Komnereninm,
Ne Bun KOMITOHEHTBI
i\ KOHTPOIIS KonTtponupyemsle TeMbI (pa3aeibl) KOTODHIX
KOHTPOJMPYIOTCS
1. [TonsTus u knaccupukanus xpomarorpadguyeckux
METOJI0B

2. Texymmit AicopOIMOHHAs KUJIKOCTHAS KOJIOHOYHAs [K-3

KOHTPOIb: | XpomaTorpagus K-4
3. YCTHBIN [1nockocnoiinas xpomarorpadus TIK-5
4. o1poc, HNonoobmenHas xpomatorpadus
5. OTYETHI I'enp-xpomarorpadus
6. I"a3oBast xpomaTorpadus
7. BricokoaddexTrBHas KUIKOCTHASE XpoMaTorpadust

Konmponvhvle 6onpocuvl 015 6X00H020 KOHMPOJSL NO MEeMoO0am OpeaHU4ecKou XumMuu u
mexHuKe 6e30nacHocmu (NpumepHblii nepeyeHs)

1. CriocoObI meperoHKH JErKOBOCTUIAMEHSIOIUXCS YKUIKOCTEH
Pabora ¢ anexktpuueckumMu mpubopamu (JIEKTPOILTUTKH, XpoMaTorpadsl u ap.)
TexHUKa B3BEIIMBAHUS JIETKOJIETYYHX BEIIECTB
TexHuka 0e30macHOCTH MPHU paboTe ¢ paCTBOPAMHU KUCIIOT U IIeT04en
[IepBas momoIb Npy 0X0rax M nope3ax
Pabora ¢ razoBbiMU OasuIOHAMHU
TexHuka 6€30MaCHOCTH MPpU pabOTE € MIETOUYHBIMHU METaJJIaMu (HaTpHil, Kauii)

8. Cobparp mpubOp MO yKazaHUIO INpernojaaBatress (MpocTas MEeperoHka, MeperoHka c
apoM, YCTPOMCTBO TSl THTPOBAHMS U JIP.)

Noakown

IIpumepHbIe TEMBI JOKJIA/10B
e BekoBoii myTh Xxpomarorpapum.




e lcropuueckue acmekThl pa3BUTUS pPa3HBIX  XpOMaTrorpaguyeckux METOJI0B
(KOHKPETHBIX ).

e DKcKIt03u0oHHAs Xpomarorpadus BMC

e Kowmmuekranus npubOpoOB JIsi COBPEMEHHOW IKUIAKOCTHOHM XpomaTorpadum.

e ToukocnoiiHas Xxpomartorpadus Tpu ONPEAETCHUHM TECTUIHIOB B IHIIEBBIX
IPOAYKTaX.

e Xpomarorpadus B aHaJIn3e (papMaleBTHUECKUX 00BEKTOB.

e ["a3oBas xpomaTorpa¢us B aHaIM3€ 3arpsA3HEHUI BO3TyXa.

e lonHas xpomarorpagus B aHaJIu3€ BOJbI.

e KoHlUEHTpUpOBaHME OPraHMYECKMX MHUKPOKOMIIOHEHTOB B  aHajIu3€ BOJ
(ITAY, denonst, JIOC, nectuniuast u zp. ).

e B03MOXHOCTH M OTpaHUYEHHUs B UCIIOJI30BAHUM METOJIa ra30BOM XpoMaTorpagum.

e ["azoancopOuMoHHAs XpoMaTorpadus U ee aHAIUTHYECKHE BO3MOKHOCTH.

e [IpuumHbl ciy4allHBIX M CHCTEMAaTHYECKUX IOI'PEIIHOCTEH KOJIMYECTBEHHOIO
aHaJM3a B ra30Bod Xpomarorpaduu

8.2. OueHouHble cpeACTBA 1JIsl IPOMEKYTOUYHOM aTTecTANMU

KoHTpoJibHbIe BONIPOCHI /151 IPOMEKYTOYHOI0 KOHTPOJIA (3aueTa)

e OU3NKO-XMMHUYECKHE OCHOBBI Xpomarorpaduyeckoro mporecca. M3oTepmbl
ancopOumu
U BHJI KPUBBIX 3toupoBaHus. CKOpocTh NpoJBUXKeHUs 30Hbl. AOcopOuus rasa. Auddysus B
ra3zoBoil ¢ase.
e Henonswxhele (a3bl B XKHUIKOCTHOHN U ra30Boi xpomaTtorpaduu
e [IpuumHBI pa3MbIBaHUS TMKOB B Ta30BOH Xxpomarorpaduu (3¢(HeKTHBHOCTh KOJIOHKH)
e B uem cocTtouT paznuume mexaHu3zma pazneneHuss B metonax ['AX u [KX?
CpaBHute
BO3MO>KHOCTH, IPEUMYIIECTBA U HEAOCTATKU ITUX METOJOB.
[Tnactunel u annaparypa B TCX
Cxema razoxpomarorpaduyeckoil yCTaHOBKH
AncopOeHTbI
KauecTtBeHHslil aHa/IN3 B OyMa)kHOI XpoMaTorpapuu
KauectBennslit ananus B [KX
e TumoBble 3ajaud KayeCTBEHHOIO XpoMaTorpauyeckoro aHajiu3a U OyTH HX
pelIeHus.
HcTouyHUKY NOTpenHoCcTel IpU U3MEPEHUH TapaMeTPOB yIEp>KUBaHUS.
e OCHOBBI aJICOPOIIMOHHON XpoMaTorpaduu
OCHOBBI renb-XpomMarorpapuu
WoHUTHI, CTpYKTYpa, MapKu
KonnuectBennsiii ananus B [ 0KX
Herexropsr B KX
Herextopsr B BOXX
[TonBuKHBIE U HEMOJBUXKHBIE (a3l B relb-XpoMaTorpapuu
[Tpuunnbl pazMbiBanus mukoB B I KX (3 pexTuBHOCTD XKuaKon dhasb)
KauecTBenHbIl 1 KonnyecTBEHHBIN aHaim3 B TCX
OcHoBBI HOHOOOMEHHOM XpoMaTorpaduu
Crioco6s! ocymectBienuss TCX u 6ymakHoi xpomaTtorpaduu
OCHOBBI pacIpeaeuTeNIbHON XpoMaTorpahuu
Xpomarorpauueckue KOJIOHKU
Henoasuxusie xunkue ¢aszsl qua KX, tpeboBanus k Hum. Knaccudukanus



HXo.

e CeleKTUBHOCTD.

CBs3b

CEJICKTUBHOCTH c
XapaKTepUCTHUKAMU TOABIKHON U HEmoABWXHOH (a3. Beioop HXKD.

e [loxBwxkuble U HenoaABMWXHBIC (a3l B [ KX nu 'AX
e VCIOBUA MPUMEHEHHS W OCOOCHHOCTH KOJMYECTBEHHOTO aHajlnu3a METOJIaMHu

BHYTpPEHHEHN

TCPMOAUHAMHUYCCKUMU

HOpMaJTU3aIiH, a0COMOTHON KaTMOPOBKY, BHYTPEHHETO CTaHapTa M CTAaHJAPTHON T0OaBKH.
e [IpuumHbl ciy4allHBIX M CHCTEMAaTHYECKUX IOI'PEIIHOCTEH KOJIMYECTBEHHOIO
aHaJM3a B ra30BOM Xpomarorpaduu.

HporpaMMa OLCHUBAHUSA KOHTPOJIHUPYEMBIX KOMIIeTEeHIIHIi:

HaumeHoBan
Tema unu pasznen Kon [Inanupyemsiii Kpurepuii I/Iez
JUCIUILTAHBL MHANKaTOpa pe3ysbTat Moxasarerts OLICHNBAHHMS TKgOC TIA®
KOMITCTEHIINT
IMousaTusa u NAK 1ix32 Yw™meer: Ywmeet: npoBoauth | Braneer YO,
knaccudukanus | [Iposoaut MPOBOUTH 9KCIEPUMEHTAIBH | MaTepHaJIOM, o
xpomatorpadude | PKCIEPUMEHTANb | OKCIIEPUMEHTANIBH | bie paboThI 1Mo Npe/ICTaBICHHBI
CKHX METOJIOB Hble pabOTHI MO0 | bIe paboThI MO TOTOBBIM M B pasfere.
TOTOBBIM TOTOBBIM METOIUKaM Bomnpocs! a1
METOIUKaM METOIUKaM YCTHOTO
cobecemoBaHus
Otuer no
nmabopaTOpPHBIM
paboTtam
A;[cop6uH0HHa;{ NKrmka3 VYwMmeerT: VYwMmeerT: Bnaneer YO,
JKUIKOCTHAS CocraBmser 00pabaTbIBaTh 00pabaTbIBaTh MaTepHalioM, o
KOJIOHOYHAS MIPOTOKOJIBI MOJTy4EeHHBIE MOJTyYeHHBIE NPe/ICTaBICHHBI
Xpomatorpagus | MCTbITaHNI, pesy/bTaThl pesynbTaThI M B pasfere. q:,
OTYETHI O HCCIIEIOBaHMH C HCCIIEIOBaHMH C Bompocs! ams 3
BBITIOJTHEHHOM UCTIONb30BAaHUEM | MCHOJB30BAHUEM | YCTHOTO
pabore 1o CTaHJApTHBIX CTaHJApTHBIX cobeceoBaHuUs
3a/1aHHOM METOJI0B METOJIOB Ortuer o
thopme (MeTonuk) (MeTonuk) nabopaTOpHEIM
Bnaneer: Bnageer: paboTtam
METOJlaM1 METOoJlaM1
COCTaBJICHUS COCTaBJICHUS
MPOTOKOJIOB MIPOTOKOJIOB
HUCTIBITAaHUH, HUCTIBITAaHUH,
OTYETOB O OTYETOB O
BBITIOJIHEHHOU BBITIOJIHEHHOU
pabote mo pabote o

3a/1aHHOM (popme

3a/IaHHOM (popme




N Kmks.1 Bnaneer: Bnaneer: Bnaneer YO,
TOTOBHOCTB HaBBIKAMU HaBBIKAMH MaTepuaioM, o
TIPOBOIUTH TIPUMEHSATH Ha TIPUMEHSTH Ha MIPECTaBICHHBI
CTaHJApTHHIE H | TIPAaKTHKE MpaKTHKe M B pazferne.
CepTUPHUKAINOH | COBPEMECHHBIC COBpPEMCHHBIC Bomnpocs! mis
HBIC HCTIBITAaHUS | SKCIEPUMEHTAIBH | SKCIIEPUMEHTAIBH | YCTHOTO
MaTepHajoB, BI€ METOMBI IS BI€ METOMBI IS cobecenoBaHUA
U3JICTUH 1 YCTaHOBIICHHS YCTaHOBIICHHS Ortuer o
TEXHOJIOTHYCCKU | KAYECTBEHHOTO U | KQYECTBCHHOTO U | JIAOOPAaTOPHBIM
X MPOIIECCOB KOJIMUECTBEHHOTO | KOJMYECTBEHHOI'O | paboTam
cocTaBa cocTaBa
aHATM3UPYEMOTO | aHATH3HPYEMOTO
BEIIIeCTBA BeIIleCTBa
IImockocioiiHas W Krika 3 VYmMmeer: VYmMmeer: Bimaneer YO,
xpomatorpagus | Cocrasmsier o0OpabaTreIBaTh o0OpabaTbIBaTh MaTepualioM, o
TIPOTOKOJIBI TIOJTyICHHBIC MIOJTy9ICHHBIC TIPECTaBICHHBI
UCTIBITAHUH, Pe3yIbTATHI pe3yIbTATHI M B pazfene.
OTYETHI O HCCIICIOBaHHH C HCCIICIOBaHHH C Bomnpocs! mis
BBIMOJIHEHHOM HCITIOJIb30BAHUEM | MCIOJB30BAHUEM | YCTHOTO
paboTe o CTaHIAPTHBIX CTaHJapTHBIX cobeceoBaHUs
3aJ]aHHOM METOJI0B METOJIOB Otuer no
¢dopme (MeTonuk) (MeTonuK) 71a00paTOPHBIM
Brnaneer: Bnaneer: paboram
METOAaMH METOaaMH
COCTaBJICHUS COCTaBJICHUS
TIPOTOKOJIOB MIPOTOKOJIOB
HCIBITaHNH, HCIBITaHNH,
OTYETOB O OTYETOB O
BBITIOJTHEHHOU BBITIOJTHEHHOU
pabote mo pabote o
3amaHHoi Gopme | 3amaHHOU Qopme
N IKrks.1 Bnaneer: Bnaneer: Bnaneer YO,
TOTOBHOCTbH HaBbIKaAMH HaBbIKaAMH Marepuaiom, O
IMPOBOAUTH MMPUMEHATH Ha MMPUMEHATH HA MpeaACTaBJICHHBI
CTaHIApPTHBIC U | MPAKTHKE MPaKTHKE M B pasierne.
cepTU(UKAIIMOH | COBPEMEHHBIE COBPEMEHHBIE Bomnpocs! ans
HBIC WICTIBITAHUS | SKCICPUMEHTAIBH | SKCIIEPUMEHTAIBH | YCTHOTO
MaTepHajoB, bI€ METOMBI IS bI€ METOMBI IS cobeceoBaHUA
176631 (1171787 YCTaHOBIICHHS YCTaHOBIICHHS Otuer 1o
TEXHOJIOTHYECKH | KAYECTBEHHOTO M | KQYeCTBCHHOTO U | JIAOOPaTOPHBIM
X TIPOIECCOB KOJIMYECTBEHHOTO | KOJHMYECTBEHHOI'O | paboTam
cocraBa cocraBa
AHATM3UPYEMOT'0 | aHAIM3UPYEMOTO
BEIIIeCTBA BEIIIeCTBA
HNonoobOMenHas N Krika 3 VYmMmeer: VYmMmeer: Bianeer YO,
XpomaTorpadust Cocragpisier 00pabaTbIBaTh 00pabaTbIBaTh MaTepHajoM, (0]
IIPOTOKOJIBI TOJTYYCHHBIC TOJTYYCHHBIC MpEaACTaBJICHHBI
HCTIBITAHUH, Pe3yabTaThI pe3yabTATHI M B pazjere.
OTYETHI O HCcCIe0BaHuM C HCCIe0OBaHuM C Bomnpocs! ans
BBIITOJTHEHHOH WCIIOJI30BAHUEM | MCIOJB30BAHUEM | YCTHOTO
pabote mo CTaHJApTHBIX CTaHJApTHBIX cobece0BaHUs
3aJJaHHOM METOZIOB METOJIOB Otuer o
tdopme (mMeToauK) (mMeToauK) 71a00paTOPHBIM
Braneer: Bnaneer: paboTtam
METOaAaMH METOaAaMH
COCTaBIICHUS COCTaBJICHUS
MIPOTOKOJIOB MIPOTOKOJIOB
HUCTIBITAaHUH, HUCTIBITAaHUH,
OTYETOB O OTYETOB O
BBITIOJTHEHHOM BBITIOJTHEHHOM
pabore 110 pabore 1o




3agaHHol hopme

3agaHHol hopme

N Kmks.1 Bnaneer: Bnaneer: Bnaneer YO,
TOTOBHOCTB HaBBIKAMU HaBBIKAMU MaTepualioM, o
TIPOBOIUTH TIPUMEHSATH Ha TIPUMEHSTH Ha MIPECTaBICHHBI
CTaHJApTHHIE H | TIPAaKTHKE MpaKTHKe M B pazferne.
CepTUPHUKAINOH | COBPEMECHHBIC COBpEMCHHBIC Bomnpocs! mis
HBIC HCTIBITAaHUS | DKCIEPUMEHTAIBH | SKCIIEPUMEHTAIBH | YCTHOTO
MaTepHajoB, BI€ METOMBI IS BI€ METOMBI IS cobecenoBaHUA
U3JICTUH 1 YCTaHOBIICHHS YCTaHOBIICHHS Ortuer o
TEXHOJIOTHYCCKU | KAYECTBEHHOTO U | KQYECTBCHHOTO U | JIAOOPAaTOPHBIM
X MPOIIECCOB KOJIMUECTBEHHOTO | KOJMYECTBEHHOI'O | paboTam
cocTaBa cocTaBa
aHATM3UPYEMOTO | aHATHM3HPYEMOTO
BEIIIeCTBA BEIIECTBA
I'enn- WKika3 VYMmeer: VwMmeer: Brnaneer YO,
xpomatorpagus | Cocrasmsier o0OpabaTtrIBaTh o0OpabaTbIBaTh MaTepualioM, o
TIPOTOKOJIBI MIOJTyICHHBIC IOy ICHHBIC MIPECTaBICHHBI
UCTIFITAHUH, Pe3yIabTATHI Pe3yIbTATHI M B pazJene.
OTYETHI O HCCIICTIOBaHHH C HCCIICIOBaHHH C Bomnpocsr mis
BBITIOJTHEHHOH WCIIONIE30BAaHUEM | MCIOJB30BAHUEM | YCTHOTO
pabote mo CTaHIAPTHBIX CTaHJApTHBIX cobeceoBaHUA
3aJ]aHHOM METOJI0B METOJI0B Otuer no
¢dopme (MeTonuk) (MeTonuk) 71a00paTOPHBIM
Brnaneer: Bnaneer: paboram
METOAaMHU METOZaMHU
COCTaBIICHUS COCTaBJICHUS
TIPOTOKOJIOB MIPOTOKOJIOB
HCIBITaHNH, HCIBITaHNH,
OTYETOB O OTYETOB O
BBITIOJTHEHHOU BBITIOJTHEHHOU
pabote mo pabote o
3aJaHHON hopMe | 3amaHHOHU opme
NKmks.1 Bnaneer: Bnageer: Bnaneer VO,
TOTOBHOCTh HaBBIKAMU HaBBIKAMU MaTepHaIoM, o
MIPOBOTUTH MPUMEHSTH Ha MIPUMEHSATH Ha NpEe/ICTaBICHHBI
CTaHIApPTHBIC U | MPAKTHUKE MPaKTHUKE M B pazjere.
CepTU(DHKAIIMOH | COBPEMCHHBIC COBpPEMCHHBIC Bompocs! aist
HBIC HCTIBITAHUS | SKCICPUMEHTAIBH | SKCIIEPUMEHTAIbH | YCTHOTO
MaTepHaJIOB, bIE METOJIBI IS bIC METOJIBI IS cobecenoBaHus
176631 (1171787 YCTaHOBIICHHS YCTaHOBIICHHS Otuer 1o
TEXHOJIOTHYECKH | KAYECTBEHHOTO M | KQYeCTBCHHOTO U | JIAOOPaTOPHBIM
X TIPOIECCOB KOJIMYECTBEHHOTO | KOJHMYECTBEHHOIO | paboTam
cocraBa cocraBa
AHATM3UPYEMOTO | aHAIH3UPYEMOTO
BEIECTBA BEIECTBA
T"a3oBas N Krika 3 VYmMmeer: VYmMmeer: Bmaneer YO,
xpomarorpagus | Cocrasiser 00pabaThIBaTh 00pabaTbIBaTh MaTepHaIoM, o
MIPOTOKOJIBI MOJIyYCHHBIC MOJIyYCHHBIC NPECTABICHHBI
HCTIBITAHUH, Pe3yabTaThI pe3yabTATHI M B pazjede.
OTYETHI O HCcCIe0BaHuM C HCCIe0OBaHuM C Bomnpocs! ans
BBITTOJTHEHHON HCIIOJIb30BAHUEM | MCIOJB30BAHUEM | YCTHOTO
pabote mo CTaHJApTHBIX CTaHJApTHBIX cobeceoBaHUs
3aJJaHHOM METOZIOB METOJIOB Otuer o
thopme (mMeTonMK) (mMeToauK) 71a00paTOPHBIM
Baneer: Brnaneer: paboTtam
METOAAMHU METOAaMHU
COCTaBJICHUS COCTaBJICHUS
MIPOTOKOJIOB MIPOTOKOJIOB
HUCTIBITAaHUH, HUCTIBITAaHUH,
OTYETOB O OTYETOB O
BBITIOJTHEHHOM BBITIOJTHEHHOM
pabote mo pabote o

3agaHHol hopme

3agaHHol opme




N Kmks.1 Bnaneer: Bnaneer: Bnaneer YO,
TOTOBHOCTB HaBBIKAMH HaBBIKAMHU MaTepHaIIOM, o
MPOBOANTH MPUMEHSTh Ha MPUMEHSTh Ha MIPEACTaBICHHBI
CTaHAAPTHBIE U | MPAKTHKE MPaKTHKE M B pasJerne.
cepTH(UKANNOH | COBPEMEHHBIE COBPEMEHHBIE Bomnpocs! nis
HBIC UCTIBITAaHUSA | SKCIIEPUMEHTAIBH | 3KCIEPUMEHTAIbH | YCTHOTO
MaTepuaos, bI€ METOJBI LIS bI€ METOJBI LIS cobeceroBaHUA
n3enui u YCTaHOBIICHHUS YCTaHOBJICHHS Ortuer o
TEXHOJIOTUUECKH | KAaYeCTBEHHOTO M | KaUeCTBEHHOTO M | J1a00paTOpHBIM
X TIPOLIECCOB KOJIMYECTBEHHOTO | KOJIMYECTBEHHOTO | paboram
cocraBa cocraBa
AQHAJIM3UPYEMOTO | aHATU3HPYEMOTO
BellleCTBa BellleCTBa
Bricokoapdexktu | MIKmkas Vmeer: Vmeer: Bnageer VO,
BHAs CocraBmser o0OpabaTtrIBaTh o0OpabaTbIBaTh MaTepualioM, o
JKUJIKOCTHAS MPOTOKOJIBI MOTy4CHHBIE MOTy4CHHBIE MIPEACTaBICHHBI
Xpomatorpadus | MenbITaHMIL, pesynbTaTBl pesy bTaTBl M B pasJerne.
OTYETHI O HCCIIEJOBaHHH ¢ HCCIIEJOBAaHHH ¢ Bomnpocs! mis
BBITIOJTHEHHOH WCTIONIb30BAaHUEM | MCIIOJIB30BAHHEM | YCTHOTO
pabote 1o CTaH/IaPTHBIX CTaH/aPTHBIX cobeceroBaHMA
3a/1aHHOM METOZIOB METOJIOB Ortuer 1o
¢dopme (MeTonuk) (MeTonuk) 71a00paTOPHBIM
Brnaneer: Bnaneer: paboram
METOJlaMU METOoJlaMU
COCTaBJICHUS COCTaBJICHUS
MPOTOKOJIOB MIPOTOKOJIOB
HCIBITaHNH, HCIBITaHNH,
OTYETOB O OTYETOB O
BBIIIOJTHEHHON BBINIOJTHEHHOU
pabote mo pabote o
3aJaHHON hopMe | 3amaHHOHU opme
NKmks.1 Bnaneer: Bnageer: Bnaneer YO,
TOTOBHOCTh HaBbIKAMHU HaBBIKAMHU Marepuaom, o
MPOBOJUTH NPUMEHSTD Ha NPUMEHSTD Ha NPe/ICTaBICHHBI
CTaH/apTHBIE U | MPAKTHKE MpaKTHKE M B pazJele.
cepTH(UKAINOH | COBpEMEHHBIE COBpEMEHHbBIE Bomnpocs! s
HbIE UCTIBITAHHUS | SKCIEPUMEHTAIBH | SKCIIEPUMEHTAIbH | YCTHOTO
MaTepualioB, bI€ METOIBI JUISt bI€ METOIBI JUISt cobecenoBaHus
n3enni n YCTaHOBJICHHS YCTaHOBJICHHS Ortuer o
TEXHOJIOTHYECKH | KAYeCTBEHHOTO M | KAUeCTBEHHOTO M | J1ab0paTOpHBIM
X IIPOIIECCOB KOJIMYECTBEHHOT'O | KOJIMYECTBEHHOTO | paboram
cOCTaBa cocTaBa
AQHATM3UPYEMOTO | aHATU3HPYEMOTO
BellleCTBa BellleCTBa

VY —ycrHbli onpoc, Kit-komnokBuym, O-otuet 1o aboparopHoit padore, K- koHTponbHas

paborta

Xapakrepucruka OC s odecnedyeHus: TEKyLero KOHTPOJIS 10 AUCHHUILIHHE

Coneprxanue
Konx maaukaropa . 2 3
[Inanupyemblii pe3yabTaT oC 3a/IaHus /BOTIpOCa 1
KOMIICTCHII N
T.1.

MNAK k3.2 YMeeT: npoBOIUTh CobecenoBanue. YcrHbie onpochl
IpoBoaut JKCIIEPHUMEHTAJIbHBIE PA0OTHI 110 Kosnokeuym Hamucanue 0T4€TOB 1O
JKCIEPUMEHTAJIbHBIE TOTOBBIM METOAUKAM Beinonnenue nabopaToOpHBIM paboTaMm.
paboTHI 1O TOTOBBIM mabopaTOpHBIX paboT
METOJUKAM

N/IKk43 CocraBnsieT
MIPOTOKOJIbI UCTIBITAHUM,
OTYETHI O BBHIITOJIHEHHOM
paboTe 1o 3aaHHOU

YwMmeer: oOpabaTeiBaTh
MOJTy9YE€HHBIEC PE3YIIbTATHI
HCCJIEIOBAaHUH C MCITOJIB30BAaHUEM
CTaHJAPTHBIX METOAOB (METOIHK)

CobecenoBanue.
Komnoxsuym
Brinonnenue
71a00paTOpHBIX padoT

YcTHbIE 0npOCH
Hanucanue otueroB o
nabopaTopHBIM paboTaM.




¢dopme Brnaneer: MeToaMu COCTaBICHUS

MPOTOKOJIOB HUCTIBITAHHH, OTYETOB

0 BHITIOJIHEHHOH padoTte 1o

3amaHHoi opme
MK k5.1 TOTOBHOCTH Bnaneer: HaBblkaMM IPUMEHSITH CobecenoBaHue. YcTHbIE 0NPOCH
MPOBOAUTH Ha MPaKTHKE COBPEMEHHBIC Komnoxsuym Hammcanne ot4eroB mo
CTaHZapTHbIC U SKCTIEPUMEHTAIbHBIE METOBI Ul | BrImonHeHune 71a00paTOpHBIM paboTaM.
CepTUPHUKAINOHHEIC YCTaHOBJICHHUS Ka4ECTBEHHOTO H nmabopaTOpHBIX paboT
WCIIBITAHUSI MaTEPHAJIOB, | KOJIMUECTBEHHOT'O COCTaBa
u3enui n aHAJIM3UPYEMOTO BEIeCTBa
TEXHOJIOTUYECKHX
MPOIIECCOB

3auer BBICTABIACTCS CTYIEHTY, €CIM: MaTepual YCBOEH B IOJHOM 00BbEME, OTBETHII Ha
BOMIPOCHI TEKYIIET0 KOHTPOJIS, CTYACHT BJaJeeT HEOOXOAWMBIMA YMEHHSIMH U HaBbIKaMH,
o(opmIIeHbI OT4ETHl 10 BCEM JIa0OpaTOpHbIM paboTaM, BBINOJIHEHbI 3aJaHHs 110
CaMOCTOSITENIbHOU paboTe.

JIaGopatopHas paboTa CUMTAETCsI BHIITOJIHEHHON €CIu:

1) mpemocraBieH MUCHMEHHBIM OTYET MO JAaOOpaTOpPHOH paboTe, BBITOJHEHHBIH IO
YCTAHOBJICHHBIM TPEOOBAHUAM;

2) OpUCYTCTBYET 3alMCh O BBHINOJIHEHUHM pabOThl B JKypHaje IpernojaBaTess WIn
IPUCYTCTBYET MOJIKCH MPENoAaBarTess B IPOTOKOJIE BBHINOJIHEHUS paboThl cTyaeHTa. Bo Bcex
JIpYrux ciydasx paboTa CUMTAeTCsi HEBBINOJHEHHOW. OTBETCTBEHHOCTh 3a HEBBIIIOJIHEHUE
YCTAHOBJICHHOI'O KOJIMYECTBA Ja00paTOPHBIX PAOOT MOJTHOCTBIO JIEKUT Ha CTY/IEHTE.

Hesauer craBuTcs, ecinu B yCBOGHHH MaTepHajia UMEIOTCS MPOOEIbl: OTAebHbIC YMEHHUS
HE/I0CTaTOYHO YCTOHYMBBI, OCHOBHOE COJEpXKAHHE MaTepuaja He YCBOEHO; HE IOJHOCThIO
BBINOJIHEHBI JIAOOPATOPHBIE paOOTHI M HE MPEACTABICHBI OTYETHI 110 JTAOOPAaTOPHBIM paboTaM.

Pazpaborunkm:
Y
L e K.X.H.JIOLICHT Poxuna E.D.
(noonucs) (3aHuUMaemas OOIHCHOCMY) (unuyuanvl, pamunus)

IIporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanussmu PI'OC BO u yuyerom
pexomenaauuii [IOOIT no HanpaBIEeHUIO MOATOTOBKH.

IIporpamma paccMoTpeHa Ha 3aceJaHMM Kadeapbl OpraHMYecKOM XHMHUU U
BBICOKOMOJIEKYJISIPHBIX COEMHEHUIN

ITpoTtokomn Ne 6 ot «10» mapra 2026 T.

3aB. Kadeapoii /7 : Kuxusies B.H.

Hacmosuwas npoepamma, me moocem Ovimvb 60cnpoussedena HU 6 Kaxou ¢hopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuenus Kagheopvl-paspadomyuxa npozpammol




