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1. EJIM M1 3AJTAYH JUCHUILIMHBI (MOYJISA)

Ilenamu ocBOCHUS AUCUUIUIMHBI SIBJISFOTCS:

— ¢opMupOBaHHE TPEICTABICHUI O TEOPETUUECKUX OCHOBAX XpoMaTOrpapuuecKux
METOJIOB, O MHOT'OOOpa3uH XpoMaTOrpauIecKuXx METOJIOB U PEIIaeMbIX aHATMTHYCCKUX 3a7a4
npu ux HCII0JIb30BaHUU B poheCcCUOHATILHOM HAay4YHO-HCCJIEI0BAaTEIbCKOM,
MeJaroru4ecKkomn u MIPOU3BOJICTBEHHOU AECATEIBHOCTH;

— TMOJATOTOBKa K npodeccCuoHaTbHOMY BBIOOPY XpoMaTorpapudecKkoro
MeTona, oOOOpylOBaHMs, THUIA JETEKTOpa, HEMOABIXKHBIX (a3 s pasaeseHus
MHOTOKOMITOHEHTHBIX XKHJAKOCTEH M Ta30BbIX CMECEW HEOPraHMYECKOM M OpPTraHUYECKOU
NpUPOAbI, IPUEMOB  KAauY€CTBEHHOI'O M KOJWYECTBEHHOI'O aHAlIM3a MPUMEHUTENIBHO K
KOHKPETHOMY OOBEKTY aHAIIN3a;

—IOATOTOBKA K  TIPOBEACHUIO  OOpaOOTKM  JKCIEPUMEHTAIBHBIX  PE3yJbTATOB,
OIPEEIICHUIO xpomarorpaduyeckux rnapameTpos, BBIYHMCIICHUIO u
MIPE/ICTABIICHUIO PE3YJIHTATOB aHAJIN3A.

3aoauu oucuuniuHbL:

O03HAKOMJICHHE C TEOPETHUYECKUMHU TMOJXO0JaMU K OMHCAHUI0 XpomaTorpaduyecKkoro
mpoiecca U BBIOOPOM YCIIOBUHM XpomaTorpadupoBaHUs MPH MPUMEHEHMU PAa3IMYHBIX BUIOB
xpomatorpadun (KX, BOXX, TCX u T.1.); ¢ GU3HKO-XUMUYECKIMH OCHOBAMH Pa3JICICHUS B
afcopOLMOHHON, paclpeneIuTeNIbHON, HOHOOOMEHHOM, XuUMUYeckoi, adduHHON BUAaX
Xpomatorpaduu

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

2.1. Jlannas ydeOHas JAUCLUIUIMHA BXOAMT B 4HCIO GopMHUpyeMas Y4acTHUKAMU
00pa30BaTeNIbHbIX OTHOIIEHUH y4eOHOro IJIaHa.

2.2. lng w3yuyeHHs JTUCUUIUIMHBI HEOOXOAMMBbI KOMIIETEHLUH, CHOPMUPOBAHHBIE B
pe3yabpTare o0ydeHus Ha 1-3 Kypcax XMMHUYECKOTO (haKyJIbTeTa.

2.3. [lony4yeHHble 3HaHUS HEOOXOIUMBI ITPH BBITOJHEHUH HAYYHO-HCCIIE0BATEIBLCKON U
BBIITYCKHON KBaJTU(UKALMOHHON pabOTHI.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUITTIMHBI

[Ipomiecc ocBOEHHMSI TUCHUILIMHBI HampaBieH Ha (QopMUpOBaHUE KOMIETCHITUI
(omemeHTOB cneayronmx kKomnereHuuit) B coorserctBuu ¢ ®I'OC BO u OIT BO no ganHomy
HaIPaBJICHUIO MOATOTOBKHU:

Ilepedyens MuIaHNpPyeMbIX pPe3yJIbTATOB 00y4YCeHHS N0 JUCHUILIHHE (MOAYTI0),
COOTHECEHHBIX C HHANKATOPAMM J0CTHKEHUSI KOMIIeTeHI Uil

HNuauxkaropsl
Komnerennus . PesyabTaThl 00yyeHus
KOMITeTeH I i
[1K-2 Cnioco6eH roTOBUTh NJIKx2.1 Cocoben 3HaeT: Kak IPOBOAUTE OTOOP
00pasibl HePTEMPOIYKTOB IPOBOIUTH OTOOP TMPOO po6
JUTS aHATHM3a NJ1Knk2.2 ['oroBUT 00BeKTHI | 3HAET: KaK TOTOBUTH OOBEKTHI
HCCIIEIOBAHUA HCCJICAOBAHUSA




[1K-3 CriocobeH BbIOMpaThH [1K-3.2 YMeeT: npoBOANUTH

TEXHHYECKUE CPEJICTBA [TpoBoauT IKCIIEPUMEHTAJIbHBIC PA0OTHI IO

METOABI UCIIBITAHUM IS IKCIIEPUMEHTAILHBIC TOTOBBIM METOIMKAM

pCIICHHUS TOCTABJICHHBIX pabOTHI 1O TOTOBBIM

3a/1a4 10 OIPEICTICHUIO METOAUKAM

KayecTBa He(PTEPOyKTOB

IIK-5 Crocoben IIK-5.1 3naer u MOXKeT Bnaneer: HaBbIkaMu TPUMEHSITh

OCYIIECTBIIATH KOHTPOJIb MPUMEHSTh Ha PAKTHKE Ha MPAKTHKE COBPEMECHHBIC

KauecTBa He(pTH U COBPEMECHHEIC IKCIIEPUMEHTAILHBIC METOIbI JIJIS

IIPOJYKTOB e¢ mepepaboTKu SKCIICPUMEHTAIbHBIC YCTAHOBJICHHS KAUeCTBEHHOTO U
METO/IbI JUIsl YCTAHOBIICHUSI | KOJIMYECTBEHHOTO COCTaBa
Ka4eCTBEHHOT'O U aQHATM3UPYEMOT0 BEIIECTBA

KOJIMYCCTBCHHOI'O COCTaBa
AHAJIM3UPYEMOTI'O BEHICCTBA

[1K-6 Cniocoben N 1Knke2 OOpabaTsiBaeT 1 | YMeeT: 00padaThiBaTh

00pabaTbIBaTh pe3yJIbTaThI MPEJICTABIISIET Pe3yNIbTaThl | MOTYYCHHBIE PE3YIbTaThl

IKCIEPUMEHTAIBHO 71a00paTOPHBIX UCTIBITAHUN | UCCIIEOBAHMIA C

MOJTyYEHHBIX JaHHBIX Y TIOJICYET MOTPEIIHOCTEH B | MCIOJIb30BAHUEM CTaHAAPTHBIX
COOTBETCTBUU C METOJ0B (METOJIUK)
JIENCTBYIOIUMU YMeeT: coCTaBISITh MPOTOKOJIBI
TEXHOJIOTHIECKUMHU UCTIBITAHUHN, OTYETHI O
pernamenTamu. COCTaBIISIET | BBINOJHEHHOH paboTe Mo
OTYETHI O BHITIOJTHEHHOM 3agaHHol Gopme
pabore.

4. COOEP KAHUE U CTPYKTYPA JUCIIUIIVIMHBI

TpynoeMKOCTh TUCHUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHULBL, 72 daca.
dopMa MPOMEKYTOUHON aTTECTALMU: 3a4€T

4.1 ConepxaHue AUCUMILUIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM, C YKa3aHHEM BH/10B
Y4eOHBIX 3aHATHH M OTBEIEHHOI0 HA HUX KOJINYeCTBAa aKaJeMH4YeCKHX YacoB

o Bunp! yueGHOit paboThI, BKIIIOUast
X CaMOCTOATENbHYI0 padoTy
2 00yJarOIUXCs ¥ TPYLOEMKOCTb
g (B yacax)
S =
g E 3 KonTakTthas pabora DOpMBI TeKyILIEro
=
Ne g § ] E NpenoaaBaTeilst ¢ 5 KOHTpOJIS yCIIEBaEMOCTH;
- Paspen qUCHUIIUHBY/ TEMBI 2 ° ) obyuarommmucs = dopMa NPOMEKYTOUHOM
w/n o o} £ g ° o . 5 © aTTecTaluy
R Eg z = £ g5
g8 = £ 2o g2 g (no cemecmpam)
= S| EEE| 28| 2%
% < = = =
= 5} o g =z > T 3
= = [SI=EN1 o Q
B g&” | 2% ©
= = = <
Tlonsarus n KJ'IaCCI/I(l)I/IKaL[I/IH
1. XpomaTorpaduIecKux 5 2 - YCTHBIN o1rpoc
METO0B
AJlcopOLOHHAS CTHBII OIIpocC
2. JKAIKOCTHASI KOJIOHOYHAS 5 6 3 12 2 Yy OquTHp ’
xpomatorpadus
3 ITnockocnoinas 5 4 3 8 2 YCTHBIN 01IpOC,
xpomarorpadus OTYETEHI




Buppl yueOHO# paboThI, BKIIFOYast
o § y § g GCaMOCTOﬂTeHBHyIO padoty @DOpPMBI TEKYILETO .
Ne 5 g €885 00y4aromuxcs 1 Tpy T0EMKOCTb KOHTPOJISA yCHeBﬁeMOCT%,
W Pazzmen qUCHUITHHBY/ TEMbL % ° i E e (B yacax) ®opma IPOMEsKy TOUHOM
Q 3 SIS KonrakTHas paboTa 5 & aTTecTaluu
m g = MpenojaBaress ¢ % [ﬂ_':) 3 (no cemecmpam)
06yyaromuMucs o3
4 HonooOmeHHas 5 5 |1 4 2 YCTHBIi Ompoc,
' XpomMartorpadust OTYETHI
5 T'enb-xpomarorpadus 5 2 1 4 YCTHBIN 0IpOC,
OTYETHI
6. ["a3oBas xpomaTorpadus 5 4 |5 8 2 YCTHBIi Ompoc,
OTYETHI
BricokoadpexTuBHas
7. SKUJIKOCTHAS 5 3 - 1 1 YCTHBINA OTPOC
xpomatorpadus
IIpomexyTounas
aTI”)FCCTaI_I}IjIH > 8 saer
HToro yacos 72 18 36 9 9
4.2TInaH  BHeayIMTOPHOWH  CaMOCTOATEJbHOH padoThl  O0yyalOUIUXCS MO
AMCUMILIMHE
CamocrositenbHas padoTa 00yJaromxcst VYuebHo-
MCTOAUYCCKOC
Cemectp| Ha3Banue paznena, TeMbl Buz . Cpoku 3atpatst |OueHouHOe 06GCZ1['IGII€HI/I€
CaMOCTOATCIIBHOHN BLIHOJHEHIS BpEMCHU CpCaACTBO CAMOCTOSTENLHOMN
paboTsl (uac.) paboTI
[TonsiTus u [ToaroroBka 1-18 9 YO
KJaccupuKanus OTYETOB 110 Helens
xpoMarorpaduueckux |1abopaTopHBIM
METOJI0B pabotam
AncopOrinonHas
JKUAJIKOCTHAs
KOJIOHOYHAas
xpomarorpadus
[Inockocnoiinas
xpomarorpadus [1,2 3]
HNonoobmenHas
xpomarorpadus
l'enp —
xpomarorpadus
lNazoBas
xpomarorpadus
BricokoaddexTrBHas
YKUAJIKOCTHAs
xpomartorpadust
OO61mas TpyJ0€MKOCTh CAaMOCTOSITENILHOM paOOTHI O 9
JTUCITUTIIINHE (Yac)
N3 Hux 00beM caMOCTOSITENBHON paboTHI ¢
HCMO0JIb30BAHMEM YJIEKTPOHHOI0 00y4YeHUs 1 9
AUCTAHIIMOHHBIX 00Pa30BaTEJbHBIX TEXHOJIOT Ui (4ac)

4.3 Conep:kaHue y4ueOHOro MaTepuasia




TpynoemxocTb

JUCHUITINHBI 2
(3.e.)
Hanmenosanue | Bpenenue. IlonsaTus u kiaccupukanust xpomarorpapuuecKux MeTo10B
OCHOBHBIX Pa6oter M.C. LIseta. PazButne xpomarorpaduaeckoro aHaansa, BO3pOKICHHE METOIa
(pa3ﬂeﬂ0f) HeMeUKUMHU ydeHbIMU. CyIIHOCTBH Xpomartorpaduyeckoro mMetoaa ananusa. Mcrtopus
MoayJieu

ero BO3HMKHOBEHHUsI W pa3BUTHsA. COBpEeMEHHOE COCTOSHHE METojAa, 00JacTu
IPUMEHECHHUSA,  3HA4YCHHE  CPeAM  JIPyTMX  AHAJIUTHYECKUX  METOMAOB.
Knaccugpukanus  xpomarorpaduueckux  METOIOB Mo  pexumMy
xpomaTorpadupoBaHus, arperaTHoMy COCTOSIHUIO ¢as, MEXaHU3MY
B3aMMOZCHCTBHAA copbar —  COpOeHT, MpPHUMEHSAEMOW TEeXHHWKE, CII0CO0Y
OTHOCHUTENIBHOIO mepeMenieHus ¢a3. 3HaueHue pas3[eleHns U KOHLEHTPUPOBAHUS C
HECEJIGKTHBHBIM U CEJICKTUBHBIM JETCKTUPOBAHUEM B THOPUAHBIX METOoJaX
aHanu3a U yJIy4LIEHHS METPOJOTMYECKHX XapaKTepPUCTHK aHalIu3a W
NHGOPMATUBHOCTH aHAJTUTUYECKUX AAHHBIX.

AncopOuHOHHAA KUAKOCTHASI KOJOHOYHAs1 XpoMaTorpadus.

Teoperuueckue OCHOBBI aJCOPOIMOHHOTO Mpolecca B xpomarorpaguu. OCHOBHBIC
NpeICTaBICHUA 0 MeXaHH3ME€ MOJEKYISIPHOW KUIKOCTHOW aJcopOIMOHHOMN
xpomatorpadpuu (XKAX). Ponb XuMUM TOBEPXHOCTH aJCOPOCHTA U MPHUPOJIBI
noABWKHOM (pa3el. CopOeHTHI U TpeOoBanus K HUM. CHITUKArellb, OKCHI aTIOMUHHS U
npyrue copbeHTsl. MoandunupoBanne cunukarenein. HopmamsHo-(azosas (HDX)
n oOpamenHo-pazoBas (ODPX) xpomartorpacdusa. OOmacTu TpUMEHEHUS.
MoaundpuuupoBaHHbie aacopOEHTHl C TPUBUTHIMH (azamu. TpeOoBaHUS K
MOJBIXKHBIM (a3aM — »3II0€HTaM. BiusHue NOpuUpoAbl MW COCTaBa 3JIOCHTA Ha
pasmeneHue. OIIOOTPONHBIE psubl.  AmmapaTypa, METOAbl KadeCTBEHHOTO U
KOJIMYECTBEHHOTO aHaJIN3a, IPUMEPBl IPUMEHEHHS B OPTaHMYECKOH XUMHN
Inockocioiinas xpomarorpadusi (OymaxHasi, TOHKOCJOWHAS) NOABU:KHbIE M
HenoJABUKHbIe (a3bl, NPOSIBUTETH, METOAbl MICHTUPUKALUM M KOJIMYECTBEHHOI0
onpejaeseHus.

PacnpenenurensHas xpomarorpadus. Ponb KOHBEKTHBHOTO TepeHoca, Tuddy3un u
COpOLIMOHHOTO paBHOBECHs B XpomartorpaduueckoM mponecce. Koadduuuent
€MKOCTH, KOHCTaHTa PacHpeieseHus], TOABKHOCTb, kodpduuuent Rr. Padorsr H.A.
Oykca. Teopust nuHEHHOW pacmpenenuTenbHOH XpoMmaTtorpaduu. Hemoapwknas u
noJIBM>KHAs (pasbl B pacipeeTuTeNbHOH XpoMaTorpaduu.

Bbymaxknast xpomatorpadus. Meronsl OymaxHOH XpomaTtorpadgum (Bocxonsiuas,
HUCXOJISIasi, TIOBTOpHAs, JBYMEpHas, Kpyroas), TIOHATHS H  Ha3BaHUS.
Xpomarorpadudeckas Oymara, mpaBuia padoTsl ¢ Oymaroil. MeToa oOpamieHHBIX (a3.
Brei6op HenogBwxknO# (¢da3zbl. TpeOGoBaHus K HEMOABMXKHBEIM  (asam. Bwibop
NOJBMXXKHOW (ha3el. PacTBoputenu u TpeOoBaHus K HUM. XOJ aHaIN3a U KOHTPOJb 3a
xonoM pasneneHus. [lposiBurenn B OyMakHOH xpomarorpaduu. KauecTBeHHBIH
aHanmu3 (METOA «CBUAETenei», Merox o0pa3oBaHMs OKpAIEHHBIX IPOU3BOJIHBIX,
nposieieHne B Y®, wucnosnp3oBaHWe TaOIMYHBIX M JIMTEPATypHBIX JAHHBIX).
KonnvecTBeHHBIH aHaM3, TOCTPOCHUE KaTMOPOBOYHBIX TPaUKOB.

[Mpumenenne OyMakHOH XpoMaTorpaguu Ui aHAIM3a aMHUHOKHUCIIOT, TENTHJIOB,
aMHMHOB, QJIKaJIOWAOB, WHAOJIOB, BHUTAMHUHOB, AaHTUOMOTHKOB, CEPOCOAEPKAILNX
COEIMHEHHH, YTJIEBO/IOB, CHHTETHUECKUX KpacHTelNeH, IeKapCTBEHHBIX MPEnapaToB.
TonkocaoiHas xpomaTorpadus.

Metoner TCX, mnonsatus wu HasBaHusid. Anmaparypa nans TCX: mniacTuHsl,
CKaHHPYIOLIME yCTPOMCTBA, KaMephbl Ul MPUTOTOBJICHUS IUIACTUH C 3aKPEIUICHHBIM
CJIOeM, KaMephl JUTS XpaHEeHUs IJIaCTHH, XpoMaTorpaduieckue Kamepbl.
Henoaswxnslie daspl B TCX, TpeboBaHMsI K HUM. AKTHBHOCTB cJiost 1 nipasmiio LlTamns.
[opswxHeie ¢asbl, smoorponHblil psa Llrana. Beibop cuctembl pacTBopHTENeH,
CTaHJAPTU3ALINS B TCX. ITonGop KOHIIEHTpalui npu paszneneHun
MOJIMKOMIIOHEHTHBIX cMecei. [posiBuTeNH: ¢dusnyeckue, XUMHUYECKHE,
panuonoruyeckue. KadecTBeHHBIH aHAMU3 (METO crienn(pUUECKUX [BETHBIX PEaKIHH,
METOJ «CBHUIETENeH» U 1p). MeToasl KOJMMYECTBEHHOro aHanu3a. /lokymeHTauus B
TCX. IIpenaparuHas TCX.




[Ipumepsl TpUMeHEHHS: pa3ieneHue one(UHOB Ha CHIIMKaresie, IPONMUTAHHOM COJISIMH
cepeOpa, KauecTBEHHbII aHanM3 U pa3feiieHHe TPUIIMLEPUIOB IAJIBMOBOIO Macia,
pa3zmenicHHe CMECH aMUHOKHCIIOT, pa3lieliecHHe aHTHOMOTHKOB THIA TETPAIMKIINHA,
pasfeneHue NEHULIWUIMHOB, pa3JelleHHe MOHO- M OJIUrocaxapujoB Ha CIIOe
LEJIUTEONIO3b], KOJIMYECTBECHHBIM aHaIU3 TOKO(EPOJIOB, pa3lielieHMe M KauyeCTBEHHBIH
aHaJIN3 aKAJIOWIOB THITA JICHPO3WHA, TCHKOKPUCTHHA, BHHKAICHKOOIacTHHA.
HonooOMennasa xpomarorpagusi TeopeTHYeCKHE OCHOBBI HOHOOOMEHHOMH
XpomaTtorpaduu, HOHUTHI, aNNapaTypa, MeTOAbI pacyeTa M NPpUMeHeHHe.
Teopernueckne OCHOBHI MeTona. VOHHBIH OOMEH, NIATh CTaAMii MOHHOTO OOMEHa,
MOHOOOMEHHOE paBHOBECHE, M30TEpMa MOHHOrO oOMeHa. Psnmbl cpoxctBa. MoHHBIH
00MEH B CMELIaHHBIX Cpeax.

Ammapatypa Jj1s HFOHOOOMEHHOM XpomaTorpadpum.

Wonutsl, TpeOoBaHNS K HUM, KIacCHU(PUKALUS MOHUTOB, CTPYKTYpa CHHTETUYECKUX
MOHHUTOB, XUMHUECKOE CTPOEHUE HOHUTOB.

[TogmxHabIe da3el B MOHOOOMEHHOW Xxpomarorpadwmm , pH u woHHas cmira —
OCHOBHBIE CBOVCTBA TIOJIBMKHOH (pa3pl KauecTBEeHHBIN U KONMYECTBEHHBIA aHAN3.
[IpuMeHeHrnEe MOHUTOB B OMOXUMHU: pa3/ieliecHUEe W aHAIN3 aMHUHOKHUCIIOT, TIETTH/IOB,
0€JIKOB, aHTUOMOTUKOB, (PparMEeHTOB 000JIOUEK KJICTOK, BATAMHUHOB,

I'esib — xpomaTtorpadus. OcHoBHble noHATHA. Betuunnbl nuamepennii B I'TIX.
TeopeTuueckue OCHOBBI MeTOJIa. MeXaHNU3M MOJIEKYJIIPHO-BECOBOTO paclpe/ieieHHUs.
OcHOBHble  MOHATHSA. Mojaens  NPOCTPAHCTBEHHOTO — 3allpera,  pas3pelleHue,
3¢ (heKTUBHOCTD, CENEeKTUBHOCTH. Benmunuer namepennii B [ TIX.

Tumel reneii, X CTPyKTypHbIE OCOOCHHOCTH. TpeOoBaHMSA, NPEABABISIEMbIC K IeIIsIM.
CenexktuBHOCTh Tenel. [loasmwkHast ¢asza. TpeOoBaHUs K pacTBOPUTEISIM. Y CIIOBHS
MIPUMEHEHUS] PACTBOPUTENCH.

Ammaparypa [TIX. Komomkn #w w©WX 3amoiHEHHWE, KalMOpOBKAa  KOJIOHOK.
[IpucnocoOnenuss ais BBoma Npod W mojauu pactBoputens. KosuekTopel cOopa
(paxiuii. KauecTBEeHHBIN M KOJIMYSCTBCHHBIN aHAIIN3,

I'azoBasi  xpomartorpadust  (I'’KX). OOmas  xapakTepuCTHKa  MeETOJa.
TeopeTudyeckne  OCHOBBI ~ MeTOJa.  AHAJIMTUYECKHE  BO3MOXKHOCTH  Ta3o0-
ancopoumonnoit (I'AX) u razo-xunkoctHort xpomarorpaduu (IKX).

Teopun XpoMaTorpapuyecKux MIPOLIECCOB. Iogxonet K ONHCAHUIO
XpoMmaTorpaduueckoro npoiecca u MOJENHN ero omnucanus. Teopus
paBHOBecHOH xpomaTtorpaduu. CBs3b CKOPOCTH TIEpEMEIICHHUs BeIeCTBa BIOJb CIIOS
HEIOABMXHON (ha3bl ¢ KOIPQPHUIMEHTOM PpacCHpeleIeHuss U U30TePMOM copOIuu.
[Ipoduie xpomaTorpadguueckoro nN1uKa B 3aBUCUMOCTH OT BHJa U30TEPMBbI COPOIHH.
[lpuuueBl  pa3MbIBaHWs  XpoMaToTpadHUUecKOd  30HBI. HepasHoBecnas
xpomatorpadusi. OCHOBHBIE IOJIOKEHHS TEOPHUH TEOPETUYECKUX Tapesok. Yucio
TEOPETUIECKUX TapenoK. BricoTa, skBUBaneHTHas TeopeTnueckor Tapeske (BOTT), u
3¢ dexTUBHOCTE  XpoMatorpadpudyeckoil KogoHKW. OTrpaHMYeHHS KOHLENIUHU
TEOPEeTUUECKHX Tapenok. Kunetnueckue Teopun xpomarorpadun. GakTopsl, BIHUSIONINE
Ha pa3MbIBaHHE 30HB copbaTa B ra3oBOH W >XMIAKOCTHOH Xpomarorpapuu
(BuxpeBas auddysusa, monexynsapHas nuddysus, cCOnpoTHBIEHNE Maccolepeaade B
MOJIBM)KHOW W HEMOJBYIKHOM (hazax u apyrue npuuunsl). 3apucumocts BOTT ot
CKOpPOCTH TOTOKa. YpaBHeHme Ban-/leemrepa. Onrtumansueie Benmmauabel BOTT u
JUHEHHON CKOpOCTH TOTOKa B Ta3oBoM xpomartorpadguu. Csszp BITT c
¢ dexkTuBHBIM K03QPunreHToM auddysun.

OCHOBHBIE XapaKTEePUCTHKH XpoMaTorpaduyeckoro mporecca U TapaMeTpbl
xpoMmarorpamM. IlapameTpsl ynepxxusanus. Bpems ynepxuanus. MepTBoe BpeMs.
Ob6bvem yaepxuBaHHs. AOCONIOTHBIE U HCIIpaBIICHHBIE BEJIMYHHBI
yaepxuBanus.  Kosddunmenr pacnpenencuus. Koadpdurnuent €MKOCTH.
Koadpduunent yaepxuBanus, ero puznvyeckuii cMmoici. OCHOBHOE ypaBHEHHE
XpomaTorpagupoBaHusl. CelleKTUBHOCTD u 3¢ HEeKTUBHOCTD
XpoMaTorpaduueckoro pasJeleHusl. Kosddunment pasnenenus. CreneHb
pasneneHus (pa3perieHue).

Amnmnapatypa ans razoBoi xpomarorpaduu ['azoBsie xpomarorpadsl (1abopaTopHsle,
IPOMBIIIJICHHbIE, LleJIeBble U yHUBepcaybHble). OCHOBHBIE XapaKTEPUCTUKHU




HEKOTOPBIX 3apyOeXHBIX M OTECUECTBEHHBIX Xpomarorpados. [IpuHuHTIHATBHAS
cxema xpomarorpada. Beibop ycioBuii XxpoMaTorpaduueckoro onpeaeIcHusl.

. YerpoiictBa BBOAa po0 B KOJOHKY. XpoMaTorpadudyeckue KonoHKU. Hacamgounbie
KOJIOHKM ¥ WX 3anojHeHue. [loaroroBka (KOHAMLIMOHUPOBaHHE) KOJIOHOK.
KanunnspHbele KOJOHKM M MAaTEpHaNbl I HX HW3TOTOBIEHUS. TepmocTaTsl.
bnoxu moaroroBku raszoB. ['a3zpi-HocuTenu. M3MepeHue pacxoja Traza-HOCHUTENS.
UzoTepMuueckuii pexxuM XpoMaTorpadupoBaHus U MPOrpaMMHUPOBAHUE TEMIIEPATYPhI
KOJIOHKH.

Kimaccupukarmus  JeTEKTOpOB B ra3oBoil  xpomatorpadum.  TpeGoBaHwms,
MpeabIBIsieMbIE K IETEKTOPaM, H UX OCHOBHBIC XapaKTEPUCTHKH (4yBCTBHUTEIBHOCTS,
OTHOUICHUE CUTHAJ/IIyM, MHEPIUOHHOCTb, TUHEHHBIA quana3oHn). [lonpaBounsie
KOR(PUIMEHTH YyBCTBUTENFHOCTH AeTekTopa. [IpuHIMIBI paboThl M aHATUTHYECKUE
BO3MOKHOCTH Ba)XKHEHIIHX NETEKTOPOB: KaTapomeTpa (II0 TETUIONPOBOIHOCTH,
JTII), nonuzanmonno-mamenHoro (JMIT), anexktponnoro 3axeara (/23).
KadecTBeHHBI W KOJMYCCTBEHHBIH aHamu3 B Xpomartorpaduu. llomxompr K
WICHTH(DHUKAIIMY BEIIECTB: WCIOJIb30BAaHUE WHACKCOB YyICPKUBAHHSA, CTaHIAPTHOM
N00aBKM H CBUJAETENs, TpaUYecKux METOJOB, CIEKTPAIBHBIX W XHUMHUYECKHX
METO/JIOB.

W3mepeHre BBICOT W IIOMIACH MUKOB. I padudeckoe, aBTOMaTHIESCKOS H3MEPCHUE
W pacyeT IUIOLIAA{ MUKOB Pa3HOTO BHUAA. MeTOoJbl KOJWUYECTBEHHOrO aHalu3a:
BHYTPEHHEH HOpManu3anuy, aOCONIOTHOW T'paJyMpOBKH, BHYTPEHHEro CTaHAApPTa,
MeToJT 100aBOK. J[OCTOMHCTBA M HENOCTATKH METOMOB, TPAHUIIBI UX IMPUMEHEHUS.
Hctounnku omubOOK, BOCIPOU3BOAUMOCTE PE3YNHTATOB U3MEPEHH.
KanmwisipHast razoBast xpomarorpadus. [IpenapatuBHas razoBas xpoMaTorpadus.
[Ipumenenne [KX nmng  amanm3a HePTEMPOAYKTOB, OIpENCICHHE COCTaBa
COEIMHEHUM, COACPKAIIMXCSA B YTOJbHBIX CMOJaX, aHAJIW3a MNPUPOJHBIX U MOITYyTHBIX
ra3oB, aHajuM3a Ta3000pa3HBIX MPHMECEH B BO3AyXE, aHAIU3 OKCHIAa M JUOKCHA
yTieposa, aHalu3 OKCHIOB a30Ta U Cephl, aHAIM3 MUKPOIPUMECEH NSl SKCIEPTHBIX
LENEH.

BoicokordpexTuBHas xkuakoctHas xpomartorpadus (BIKX). Teopermueckue
ocHOBBI MeTozaa. Bapuantelt BOXX. Cxema xpomartorpaduueckoil yCTaHOBKH U €
OTIIMYME OT Ta30BbIX Xxpomarorpadop. OTedecTBEHHBIE U 3apyOeKHBIE KHIKOCTHBIE
Xpomartorpadsl.

Anamutnueckne — xapaktepuctuku  BDOXX.  Anmapatypa sl KUIKOCTHOM
xpomarorpaduu. [IpuHIMTIHANTBHAS cXeMa KUJKOCTHOTO XpomaTtorpada. Cucremsl
BBOJIa DJIIOGHTA M aHanM3upyeMoi mpoOsl. [lonroroBka pactBoputeneii. TpeboBaHus
K uncroTe pactBopureneil. [loaroroska nmpoo6sl. Hacockl, kogoHKH. JleTeKTOpHI H
ux BbIOOp: Qoromerpuueckue, (IyopuMeTpuUeckue, pedpakToMeTpUuecKue,
anekTpoxumudeckne.  OcCOOEHHOCTH UISHTH(PUKAIUA KOMIIOHEHTOB CIOXHOM
cmecu B BDOXX. OreuectBeHHbIE U 3apyOeKHBIEC JKUAKOCTHBIE XpOMAaTorpagsl.
Tunst konoHok s BOXKX. JlerekTophl, HACOCHI, CIIOCOOBI ITOAa4YH MPOO.
HenonsrxHbie da3el 1t pa3nuyHbix BapuaHToB BOXKX: noHnTHI, 00pamEénnble (assl,
(hazpl U1 HOpMaITbHO-(ha30BON XpPOMATOTpaHHL.

KavecTBeHHBIH M KOJUYeCTBEHHbI aHAJIU3.

Anamutndeckne — xapaktepuctuku  BOXX.  Amnmapatypa sl KUIKOCTHOM
xpomarorpaduu. [IpuHnunuanpHas cxema KUIKOCTHOTO XxpoMartorpada. Cucremsl
BBOJA AJIIOGHTA M aHanM3upyeMor mpoosl. [lonroroBka pactBoputeneii. TpedoBanus
K gnucroTe pactBopureneil. [loaroroBka nmpooOsl. Hacockl, konoHku. JleTekTopsl u
ux BbIOOp: Qoromerpuueckue, (IyopuMeTpuueckue, pedpakromMeTpuuecKue,
3JEKTPOXUMUYECKHE.

Oco00eHHOCTH WICHTH(GHUKAIIMK KOMIIOHEHTOB CJIOKHOHW cmecu B BOXKX.

Dopmel
TCKYILIECro OTYCTEI, KOHTPOJBbHBIC pa6OTBI, na6opaTopHLIe 3aHATUA
KOHTPOJIS
dopma
IIPOMEKYTOYHOHN 3a4eT

aTTCCTalluu




4.3.1. [lepeyeHb CeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

TpynoemMkocTh .
Ne paznena u (ac.) % g g E(
Ne TOMEI HaumenoBanue 1a00paTtopHbIX padoT M Hux E 5 % E
n/n JIUCIMITIMHEL patop P Beero MpaKTHye QE é El
(MomyJist) 4acon cKas 8 ° e% §
IIoAroToB
Ka
Ornpenenenre cocTaBa KEpOCHUHA
1 2 KOMOWHHUPOBAHHBIM METOJIOM 5
aZIcOpOITMOHHOM XpoMaTorpadguu Ha
CUJIMKaree
OnpeneneHre KpacuTesie MeToaoM
2 2 KOJIOHOYHOH XpoMarorpaduu Ha 4
OKCH/JIE AJTFOMUHHUS
3 2 OmnpenencHue aacopOIHMOHHOMI 4
AKTUBHOCTH CHJIMKaresis
Ornpenenenne cocTaBa aMUHOKHUCIIOT E
4 2 METOJIOM pacrpeaeIuTeIbHON 6 5
xpomarorpaduu Ha Oymare %
5 3 TCX MoOHO- 1 AMCaxapuaoB 4 3 TK-2
Beienenue yKCyCHON KUCIIOTBI U3 é« gi_g
§) 4 areraTra HaTPUsS METOJOM 4 ); ITK-6
HOHOOOMEHHOH XpomaTorpahuu E
7 5 ['enp-xpomarorpadus yrieBooB 4 5
OrnpeneneHne Ka4eCTBEHHOTO COCTaBa ”
CMECH YTJIEBOJIOPOIOB METOAOM
8 6 ra3oBoi xpomarorpapuu 4
Ornpezenene KoJIMYeCTBEHHOTO
COCTaBa CMECU OPTraHUYECKUX
coequHeHnit Mmerogom KX
OrnpeneneHne Ka4eCTBEHHOTO COCTaBa
9 6 CMECH OPTraHUYECKUX COCIUHEHHI 4
(ciUpTOB, KETOHOB H T.JI.) TIO
uHJeKcaM yaepxkuBanus Kopaua

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha
CaMOCTOSITe/ILHOI padoThI CTYIEHTOB

CAMOCTOATECJIbHOC H3YYCHUE

rJ[\/Ii Tema 3amanne ?gﬁﬁ:feﬁﬁla: NIK

1 | AncopOuunonnas xxuakoctHast | CaMOCTOSTENbHOE H3yUeHHE T1K-2 IK-2.1;
KOJIOHOYHas Xpomarorpadus | TEOPETUYECKOT0o MaTepraia, IK-3 [K-2.2;

2 ITmockocioiHas HOJTOTOBKA OTYETOB 110 TIK-3.2:
xpomarorpagus 1a00paTOPHBIM 3aHATUSAM U ’

3 | MonooOmeHnHas KOHTPOJBHBIM paboTaM TK-5 [K-5.1;
xpomarorpadus I1K-6 I1K-6.2

4 | I'enb-xpomatorpadus

5 | T'azoBas xpomarorpadus




4.4. MeroauyecKkue YyKa3aHWsi 10 OPraHM3alUU CaMOCTOAATEJbHON PadoOThI
CTYAE€HTOB

CamocrosTenbHas paboTa CTyIeHTOB BceX (POpM M BUAOB 0OyUEHUS SBISCTCS OAHUM M3
00s3aTeNbHBIX BHJOB 00pa3oBaTENbHONW AEATENBHOCTH, OOECHEUMBAIOUICH —PeaT3aIHIo
TpeboBanuii denepasbHBIX TOCYAAPCTBEHHBIX CTAaHAAPTOB BBICHIETO NPO(PECCHOHATBHOTO
obpazoBanus. CoriacHo TpeOOBaHMSM HOPMAaTHBHBIX JIOKYMEHTOB CaMOCTOSATENbHas padoTa
CTYZIEHTOB SBJISIETCSI 00s3aTEIbHBIM KOMIIOHEHTOM O0pa30BaTENIbHOTO IIPOILIECCa, TaK KaK OHa
o0ecrieunBaeT 3aKpeIJICHWE TIOJyYaeMbIX Ha JICKIMOHHBIX 3aHATUSAX 3HAaHUHA ITyTeM
nproOpeTeHNs] HABBIKOB OCMBICIICHHSI M PACHIMPEHHUS HX COJEP)KaHHSA, HABBIKOB PEIICHUS
aKTyaJIbHBIX MPpo0ieM (OopMHUPOBaHUS OOIIEKYJIBTYPHBIX U NMPO(EeCCHOHATBHBIX KOMIETEHIINH,
HAYYHO-HMCCIIEJIOBATEIIbCKON  JISITEIbHOCTH, IMOJATOTOBKM K CEMHUHapaM, J1abopaTOpHBIM
paboTtamM, crade 3a4eToB M dK3aMeHOB. CamocrosTenpHas paboTa CTYJCHTOB IPEICTABISCT
cO0OH COBOKYIHOCTh AyJHTOPHBIX M BHEAYJUTOPHBIX 3aHATHH H paboT. CamocTosTeNlbHas
paboTa B paMKax 00pa3oBaTeILHOTO MPOIIecca B By3€ PElIaeT CIEAYIOIINE 3a1auu:

— 3aKpeIvieHHe M pacluIMpeHHe 3HAHWH, YMEHHA, MOIYYSHHBIX CTyIEHTaMH BO BpeMs
ayJUTOPHBIX M BHEAYJIWTOPHBIX 3aHATUH, MpEBpAIleHHE WX B CTEPEOTHIBI YMCTBEHHOW U
(bu3HUYEeCKOil NeITEIEHOCTH;

— npuoOpeTeHne OMOTHUTEIbHBIX 3HAHWA W HABBIKOB IO JUCHUIUIMHAM Y4eOHOTO
IUIaHA;

— ¢opMHpOBaHME M pa3BUTHE 3HAHWH W HABBIKOB, CBS3aHHBIX C Hay4YHO-
UCCIIEI0BATEIbCKOM eI TEIbHOCTIO;

— pa3BUTHE OPHEHTAIlMM M YCTAHOBKM Ha KAa4eCTBEHHOE OCBOCHHE 00pa3oBaTEIbHOM
pOrpaMMBI;

— pa3BHUTHE HABBIKOB CAMOOPTaHHU3AIIHH;

— (opmupoBaHrEe CaMOCTOATENFHOCTH MBIIUICHHS, CIIOCOOHOCTH K CaMOpPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO U CAMOPEATH3aIUH;

— BbIpa0OTKa HaBBIKOB 3(P(PEKTUBHOM  CaMOCTOSTENBbHOW IMpodecCHOHaTbHON
TEOPETHYECKOH, MPAaKTHUECKOI 1 y4eOHO-UCCIIeI0BATEILCKON 1S TETBHOCTH.

CamocrosaTrenbHass paboTa CTYAEHTOB, CBsi3aHHas C MOJTOTOBKOM OTYETOB IIO
BBITTOJIHEHHBIM JIA0OPAaTOPHBIM paboTaM, 3aKperuieHHeM TEOPETHYECKOro MarepHaja B BHIE
KOHTPOJIbHBIX Pa0OT TPOBOJUTCS BO BHEAYAUTOPHOE BPEMSI.

CrpykTypa oTdera no gabopatopHoil padore:

1. Ilens paGoThl.

2. Teopernueckas 9acTb.

3. BeinosHeHne pacyeTHbIX, rpadUUecKUX U KOHTPOJBHBIX 33JaHUN B COOTBETCTBHHM C
METOAMYECKIMH yKa3aHUSIMH K Kax10i1 padore.

4. BpIBoJ (Ha OCHOBE MOJTY4YEHHBIX PE3yJIbTaTOB).

Mertoanyeckie PEeKOMEHIAMU TI0 BBIMOJIHEHUI0 M 00pabOTKE AKCIEPUMEHTATBHBIX
JAHHBIX M0 KaXJI0W JabopaTopHOl paboTe OmUcCaHbl B METOAMYECKHX PEKOMEHAALUsX,
MIOJITOTOBJICHHBIX MPENoaBaTessIMu Kapeapsl (CM. mpritokeHwus ). [IpuMepbl penieHus: THITOBBIX
3a]a4 NpeCTaBICHbI B PEKOMEH/1yeMbIX YUYEOHBIX MTOCOOUSX U 3a/JaUHUKAX.

B ®BIOY BO «WI'Y» opraHuzanusi CamMOCTOSTEIBHOW paboOThl CTYICHTOB
pernamentupyetcst [looxkeHrneEM 0 caMOCTOATENIbHOW paboTe CTYIEHTOB, MPUHATHIM Y YCHBIM
coserom UI'Y 22 utons 2012 r.

4.5. IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)

[To maHHON TUCIUTIIIMHE BHITIOJHEHUE KYPCOBBIX MTPOEKTOB (padoT) HE MpeaycMaTpruBaeTCs.



5. YYEBHO-METOJAUYECKOE U MH®OPMALMUOHHOE OBECIEYEHUE
JUCHUIIIIMHBI (MO YJISA)

a) OCHOBHAsl JIUTepaTypa

1. Cepoga, E. IO. Xpomarorpaduyeckue meroasl aHanuza : yueoHoe nmocodue / E. FO.
Cepoga, b. H. JIpukep. — ExarepunOypr : YIJITY, 2019. — 96 ¢c. — ISBN 978-5-94984-730-
5.— Tekcr: osnexTponHsblii / Jlanp : 31eKTpoHHO-OmOmmoreunas cucrema. — URL:
https://e.lanbook.com/book/142573 (mara oOpamenus: 14.04.2022). — Pexum gocryma: st
aBTOPU3. II0JIL30BATEIICH.

2. Xpowmarorpadudeckue MeTobl aHaim3a : yueonoe nocobue / E. B. Ilamkosa, E. B.
BonocoBa, A. H. llunyna [u ap.]. — CraBponons : Ct['AY, 2017. — 59 c.— Teker:
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/107233 (mara oOpamenus: 14.04.2022). — Pexum gocryma: s
ABTOPH3. MOJIb30BATEIICH.

3. UmanoBa, H. B. BBenenne B xpomartorpadudueckre METOABI aHAM3a : y4eOHOE
nocob6ue / H. B. BanoBa, O. H. bynrakosa, I'. O. PamazanoBa. — Kemeposo : KemI['VY, 2020. —
95 ¢. — ISBN 978-5-8353-2669-3. — Tekcr: osnexkTpoHHblii // Jlanp : 3IEKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/162606 (mata oOpameHus:
14.04.2022). — Pexxum qocTyna: Jjisi aBTOPH3. TOJIb30BaTeNICH.

4. MWnnapuonoBa, E. A. BpicokoaddekTUBHAsS IKHAKOCTHas  Xpomarorpadusi.
Teoperuueckne 0CHOBBI MeToa : yuebHoe nmocodue / E. A. Unnapuonosa, U. I1. CeipoBaTrckuid.
— Hpkytek : UTMY, 2018. — 50 c.— Tekcr: snexTpoHHBIH / JlaHb : 3JIEKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/158753 (mara oOpameHus:
14.04.2022). — PexxuM 10CTyIa: JJ1s1 aBTOPH3. TIOJIb30BaTENCH.

0) 10MOJIHUTE/ILHAS JINTepaTypa

1. Tycekosa, B. Il. Xpomarorpaduyeckre METONbI pa3leIeHUs] U aHAIKU3a . yueOHOe
nocobue / B. II. I'ycekoBa, JI. C. CuzoBa. — 2-e u3n., uchp. u pon. — Kemeposo : Keml'Y,
2015. — 148 c. — ISBN 978-5-89289-888-1. — Tekct : 31ekTpoHHbIH // JlaHb : 31€KTPOHHO-
oubmmoteuynas cucrtema. — URL: https://e.lanbook.com/book/72028 (mata oOparieHus:
14.04.2022). — PexxuM 10CTyMa: /151 aBTOPH3. TOJIb30BaTENeH.

2. Tpuboma, E. lI. Xpomarorpadus. ['a3oBas xpomarorpadus : yaedHoe mocooue / E.
M. I'pubosa. — JlyOHa : ['ocynapctBenHbIil yHuBepceuteT «Jlyona», 2019. — 53 c. — ISBN 978-
5-89847-589-5. — Tekcr : snmexTpoHHEIN / JIaHBb : AIEKTPOHHO-OMOIMOTEYHAs] CUCTEMa. —
URL: https://e.lanbook.com/book/154479 (nata obpamenus: 14.04.2022). — Pexum nocryna:
JUIsl aBTOPH3. TOJIb30BaTEIIEH.

3. Typxkensray0, I H. XKXuakoctHas xpomatorpadus : yuye6Hoe mocodue / I'. H.
TypkenbTay6. — Mocksa : PTY MUPDA, 2020. — 80 c¢. — Tekcr : 3nexkTpoHHbIi // Jlanp :

3NIEKTPOHHO-OMbOaMoTeynas cuctema. — URL: https://e.lanbook.com/book/167575 (marta
obpamenust: 14.04.2022). — Pexum goctyna: 1Jisi aBTOPU3. MOJIH30BaTEIEH. —
Ceepeno c Ha Ay
‘ 9
B) IPOrpaMMHOe olecreyeHmne : T [

1. lpaitoman I'.H., iBanosa H.B, /lukynoBa T.B. Ananutuueckasi xpomaTtorpadus.

[NomHOQYHKIMOHATBHBIHN EKTPOHHBIN y4eOHO-METOANIECKHII KOMITIEKC JUIS CTYICHTOB
xumugeckoroakybTera. - Kemeposo, KemI'V, 2009, 396 c.

2. OO6pa3zoBarenbHblii pecypc UaTepuera. XUMUSL.

3. OOyuaromasi KOMIbIOTepHas mporpamMmma « OCHOBBI OPTaHUIECKON XUMUID»

r) 0a3bl JTaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI
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,



about:blank
about:blank
about:blank

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

7. http://www.catalysis.nsk.su

8

9

1

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

B coorBerctBum ¢ m. 4.3.4. ®I'OC BO, oOydaromuMmcsi B TEUYEHHE BCEro IMEepUOja
oOyueHHst OOECIieYeH HEOTPaHMYCHHBIH J0oCcTyn (YIaJeHHBIH JOCTYN) K  AJIEKTPOHHO-
OMOIMOTEYHBIM CUCTEMAM:

— OBC «M3parensctBo Jlanb». KonTpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpoxk ageiictBus mo 13.11.2021 r. moctym: www.e.lanbook.com, KonTtpakr No
100 or 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 r. ; Cpox naeiictBus mo 13.11.2021 .
noctym: Www.e.lanbook.com

— OBbC DU3 «bubauorex». 'ocynapcrBennbiii koHTpakT Ne 019 or 22.02.2011 r. OOO
«bubnuorex». JluuensuonHoe cornamenne K [ocymapctBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpok aelicTBus: 6ecCpOYHBIA.

— OBC «Pyxont» Konrpakr Ne 98 or 13.11.2020 r.; Akt Ne 0K-5415 ot 14.11.20 1.
Cpoxk aevictus o 13.11.2021r. moctym: http://rucont.ru/

— DBC «Aiibykc.py/ibooks.ru» Kontpakr Ne 99 or 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. mocryna: http://ibooks.ru

— 000 «2nekrponnoe mznarensctBo FOpaitty. Kontpakt Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok pgeiictBus no 17.10. 2021 r.
noctyi: https://urait.ru/. Jiunensuonnsiii koutpakt Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk nerictBust o 17.10. 2022 r. goctym: https://urait.ru/

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

- 000 «MJ «I'pebennukoBy, koHTpakT Ne 147 ot 23. 11.2020 r.; Akt oT 25.12.2020
r. Cpok neiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

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

—  http://window.edu.ru/window/catalog ExnHoe okHO mocTynma K oOpa3oBaTeiIbHBIM
pecypcam. — [DIIEKTPOHHBIN pecypc]. —

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a60paTOpHOE 000py10BaHUE:

Jlis MarepuanbHO-TEXHUYECKOro 00ecreueHUs] MPAKTUYECKUX 3aHATUH JUCLUIUIMHBI
UCIOJIB3YIOTCS J1abopaTopuu Kadeapbl OpraHndeckol XUMHHM, JEKIIMOHHbIE ayAUTOPUU U (OHJT
6ubnuoTexu. B eKIIMOHHOM KJlacce YCTAaHOBIEH MYJIbTUMEIMHHBIA IPOEKTOP.

B yuebHolt naboparopuu mnpH TMOJATOTOBKE OakajaBpOB MCIOJIb3YIOTCS Ta30BbIe
xpomarorpadbl,  CHEIHATU3UPOBAHHbIE  XUMHUYECKHE  YCTAaHOBKH  JUISL  ONpEACTICHHS
KayeCTBEHHOI'0 U KOJIMYECTBEHHOI'O COCTaBa OPraHUYECKUX COEIMHEHUH, CleluaIn3upoBaHHas
XUMHYECKast MOCY1a, CTIeHUAIbHBIE XUMUYECKHUE PEAKTUBBI.

1. Xpowmarorpadsl razoBbie, MUKPOOIOPETKH, OIOPETKU AJIsi TUTPOBAHMSI, XUMUYECKas
nocyna (KoJuObl OJJHO- U JABYXI'OpJIble, CTaKaHbl XMMUYECKHE, KOJObI DpiieHmeiiepa, MUIETKH,
HITaTUBBl U JIp.), MHUKPOKOMIIPECCOPBI, 00O0pyJOBaHHE JUIsi TOHKOCIONHOW Xpomarorpaduu
(opmbl ans HaHeceHUs1 aacopOeHTa, MyJIbBEIU3aTOpPhI, XpoMaTorpadpuieckue Kamepsl U Jip.),
XpomaTorpaduueckrue KOJIOHKH.

2. Harmsaaple mocoOus K JeKIMsM (pa3aTouHblii MaTepra) B Bue rpa(uKoB, pHECYHKOB U
TaOMHLL.
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3. MynbpTuMenuifHbIe CPeICTBA ISl TPE3EHTALNH JICKIIMOHHOTO MaTepHaa;
4. PexiaMHbIe IPOCTIEKTHI 000PYI0BaHHUS OTEYECTBEHHBIX U 3apyOEKHBIX (prupm

HaumMeHoBaHMe crienManbHbBIX
MOMEILEHUH U TIOMEIEHUN IS
CaMOCTOSATEIFHOU pabOThI

OCHAaIIEHHOCTH CIIENMAIBHBIX ITOMEIEHUI
M IIOMEIIEHUN IJISI CAMOCTOSTEILHOM
paboTsl

IlepedeHpb MMLIEH3MOHHOTO
MIPOTPAMMHOTO 00ECTICUCHHSI.
PekBH3HUTHI OTBEPIKIAIOIICTO
JIOKYMEHTa

CrienivanabHbIe TOMEICHUS:
VYueOHas ayuTOpUs IS
MPOBE/ICHUS 3aHATUH
JICKITHOHHOTO ¥ CEMHHAPCKOT0
THIA,TEKYIIEr0 KOHTPOJIS,
MIPOMEXYTOYHOM aTTECTALUHU.

Aynuropus 000pynoBaHa
CHeLUaIN3UPOBAaHHON Y4eOHOH MeOebio,
TEXHUYECKUMH CPEICTBAMU 00yUYEHUS,
CITYKAIUMH TSI IPEICTABICHUS
nH(opManuK OOJIBIION ayAUTOPUH:
Hoyt6yx(AserAspirev3-5516 (AMDA10-
4600M 2300 Mr)) (1 mTyka) ¢
HEOrpaHUYCHHBIM JOCTYIIOM K CETH
HHTEpHeT, ¢ HEOrpaHMYCHHBIM JTOCTYTIOM K
cetu Untepuet; [Ipoekrop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW 1:1,
KOJIOHKH, HaOOPBI IEMOHCTPALIMOHHOTO
000pyOBaHUs U yueOHO-HATIISTHBIX
noco6uii, o0ecreunBaroIe TeMaTHIECKHe
WUTIOCTPAIMH, COOTBETCTBYIOIINE padoueit
porpamMMe JTUCUUIUIHHBL.

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

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL |
MthAcdmsStdnt w/Faculty
(15000 mumen3mit)

Kaspersky Endpoint Security
JUIIOU3HECa- CTaHaPTHBIN
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

CrieranbHbIe TOMEIICHHUS:
KOMIIBIOTEPHBIH Kiacce (yaeOHas
AyAUTOPHS1) IJIsL TPYIIIOBBIX U
WHJIMBUTY ATBHBIX
KOHCYJIbTaIlUi{, KypCOBOTO
NPOCKTUPOBAHUS (BBITOTHCHHUS
KYpPCOBBIX paboT), OpraHU3aIIH
CaMOCTOSATENFHON paboTHI, B
TOM 4HCIIe, Hay4YHO-
UCCIIENOBATEILCKON

Ayauropust 060py0BaHa
CIICLIMANT3UPOBAaHHON YueOHOi Mebernblo,
TEXHUYECKUMH CPEACTBAMH O0YUCHUSL:
KOMIBIOTEPHI (CHCTeMHBIN 0110k AMD
Athlon 64 X2 DualCore 3600+ 1900 MI'it
(15 mryk), Morutop LGFlatron L1742SE
(14 mTyk), MoruTop ViewSonic VG720) ¢
BO3MOXKHOCTBIO TIOJIKJIFOUSHHUS K CETH
«HTepHeT» 1 0becreYeHneM J0CTyIa B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYO Cpely OpraHU3alHH.

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

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

Kaspersky Endpoint Security
JUIA0M3Heca- CTaHAApPTHBINA
Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

6.2. [IporpamMHoOe obecrievyenue:

HaunmenoBanue Jarta gpmc
Ob6ocHoBanme 1151 JneficTBUS
Ne IIporpammuoro Kon-Bo none3osamis IO BbIIA4YH npasa
npoayKTa JIMIEH3UH 0130 BAHMS

1. | Microsoft Office 12 Howmep JInuensun Microsoft 01.12.2009 | 6eccpouno

Professional Plus 2007 46211164 I'oc.KOHTpaKT

Russian Academic OPEN Ne 03-162-09 ot 01.12.2009

No Level
2. | Microsoft® Windows® 12 Howmep JInnensun Microsoft 01.12.2009 | 6eccpouno

Professional 7 Russian 46211164 I'oc.KOHTpaKT

Upgrade Academic OPEN Ne 03-162-09 ot 01.12.2009

No Level Promo
3. | OpenOffice 4.1.3 VYcnosus VY coBust HCTIONIB30BAHUS IO YcnoBust | GeccpouHO

MpaBooOIagaT | CChIIKE: paBoo0OIaa
enst https://www.openoffice.org/lice arens
nses/PDL.html




TCXHHUYCCKUX U

6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeACTBA:

MeTtoanueckoi

KOHIIENIINEN
AJIIEKTPOHHBIX

[PENOJaBaHusl  IPEAYCMOTPEHO  MCIIOJIb30BAHUE
CpPEICTB OOy4YyeHMS U KOHTpPOJII 3HAaHUM CTYAEHTOB:

MYJIbTUMEANIHbBIE PE3eHTAlluH, PparMeHThl (PUIBMOB.

7. OBPA3OBATEJIBHBIE TEXHOJIOI' A

[Ipn peanuzanuu TPOrpaMMsbl

ﬂaHHOﬁ JUCHUIUIMHBI  HUCIIOJIB3YIOTCA  Pa3JIMYHBIC

00pa3oBaTesibHbIE TEXHOJIOTUH

1. PasnoypoBHeBoe VY npenogaBarens MOSIBIISETCS BO3MOKHOCTh TIOMOTaTh C1adoMy,

oOyueHue YAEIATh BHUMAHUE CUIIbHOMY, PEAJIN3YyETCs XKEJIaHUE CUIIBHBIX
yydaimxcs OpicTpee U Iiry0e NpoABUraThCcsi B 00pa3oBaHUM.
CunbHble yyalyecs: yTBEp>KAat0TCs B CBOUX CIOCOOHOCTSX, Cl1a0ble
[10JIy4ar0T BO3MOKHOCTh UCIIBITHIBATh YU€OHBIN yCIIEX,
IIOBBIIIACTCS] YPOBEHb MOTHBALIMM YUYEHbS.

2. [TpoexTHBIe MeTOBI| PaboTa 1o JaHHOM METOMKE TaeT BO3MOKHOCTh PAa3BUBATh
o0yuyeHus MH/IMBU/yallbHbIE TBOPYECKHE CIIOCOOHOCTH yualuxcs, 6osee

OCO3HAHHO MOJXOAUTH K MPO(PECCHOHAIBHOMY U COLIUATILHOMY
CaMOONIPEIEICHUIO

3. HccnenoBarenbekue| JlaeT BO3MOKHOCTD yYaIIUMCS CAaMOCTOSITENBHO ITOIIOJIHATh CBOU

METO/bI B 00y4EHUH | 3HAHMsL, TTTyOOKO BHUKATh B MU3y4aeMylo IpobaeMy U Ipeanosiarath
MYTH €€ PELICHHS, YTO BAXHO MPU (OPMHUPOBAHUN MUPOBO33PCHHUS.
DTO BayKHO U1 ONIPENEICHNS] MHIUBUIYaJIbHONW TPAEKTOPUH
pa3BUTHS KXKI0ro 00yydaroerocs

4. JIexuroHHO- JlanHas cucreMa JaeT BO3MOXHOCTh CKOHILIEHTPUPOBATh MaTepHall
CEMHUHAPCKO- B 0JIOKU U MPENOJHOCUTD €r0 KaK eIMHOE 11€JI0€, a KOHTPOJIb
3a4yeTHas CUCTeMa | IPOBOJUTH IO MPEJIBAPUTEIbHOM MOIrOTOBKE 00YUYaIOIIUXCSI

S. Nudopmannonno- | M3MeHeHHe 1 HEOrpaHWYEHHOE 00OTallleHHe COJIePKAHUS
KOMMYHMKAIIMOHHbIE| 00pa30BaHUs, UCIIOJIb30BAaHUE UHTETPUPOBAHHBIX KYPCOB, JOCTYII B
TEXHOJIOTHH MHTEPHET.

6. Cucrema ®dopmupoBaHuE NEPCOHUPUIIMPOBAHHOTO yUeTa JTOCTHKEHUN
WHHOBALIUOHHOMN o0yuyaromerocsi Kak MHCTpyMEHTa Ie1larornyeckoi MoJIep:KKU
OLICHKH COLIMAIBHOTO CAMOOIIPEAEIICHHUS], OIIPENEICHUS TPACKTOPUH
«mopThoINOo» WHIMBUAYAJIBHOTO Pa3BUTHS JINYHOCTH

HaumeHnoBaHue TeM 3aHATHIH C HCIOJIB30BAHHEM AKTHBHBIX GOPM 00y4YeHHS:

Bun ®opma / Mertonbt Kon-Bo
No Tema 3agaTus
3aHATUS WHTEPAKTHBHOTO O0YICHHSI 4acoB
1 | IIpakTukym JI3 3amuTa OT4ETOB 36
Hroro gacos 36

Jst sddextuBroi peanmmzaruu neneit u 3amaa @I'OC BO, mist BoruiomieHus
KOMIETEHTHOCTHOTO TOJX0Ja B MPENOJaBaHUH TUCIUILUIMHBI HCIOIB3YIOTCS CIEAYIONTNE
00pa3oBaTeNbHbIC TEXHOJIOTHH H METOJIbI O0YUCHHUS:

1. TexHonorus

npoOJIeMHOro

O6y‘-ICHI/I$I Inpu  HU3JO0KCHUHU JICKHUOHHOTO

Mmarepuaia B (opMe: JEKIUs-BU3yaTu3anus, JCKIHUI-00bsICHEHHE C MPHUBICUCHHEM 3JICMEHTOB
JTUCKycCcUU, Oece/bl.

2. TexHomoruss mpoOIEMHOT0 W AaKTUBHOTO OOydYeHHsS C

HUCITIOJIB30BaHUEM




TBOPYECKHU PENpPOAYKTUBHBIX METOJIOB B rpyNIoBoi bopme - B
JEMOHCTPAIIMOHHBIX AKCIEPUMEHTAX W MpU OPOPMIECHHH COOTBETCTBYIOIIETO OTYETA; B
UHAUBUAYAIbHON (hOpME - IPU CAMOCTOATEILHOM BHITIOJTHEHUH UHIUBUAYAIbHbBIX 33 JaHHH.

3. TexHonoruss KOHLEHTPUPOBaHHOTO, 1updepeHurpoBaHHOro oOydYeHHUS B
UHAUBUAYyAIbHONH (QopMe - MpU CaMOCTOSITENIbHON paboTe CTYyAEHTOB C JIEKIIHOHHBIM
MaTepuaIoM, pEKOMEHJAOBAHHON IUTEpaTypOld M C pa3HbBIMU HCTOYHHKAMH HH(OpMAIUU
IIpU MOJATOTOBKE pedeparos.

4. B Havanme u3yuyeHUsS TUCIUILUIMHBI MPUMEHSIETCS METOJ aJalTHBHOTO OOydYeHUs -
crocod opraHuzaluu y4eOHOro mpolecca ¢ y4eTOM HHIUBUAYaIbHOIO YpPOBHS MOJATOTOBKHU
o0ydaeMoro J1o Hadana yuebHoro mpoiiecca (BBegenne, MHCTPYKTax 1Mo TEXHUKE 0€30MacHOCTH,
WHIUBHyanbHas O6ecena mo Th) u B mporiecce 00yueHusI.

Janee mo TemaM Kypca J1abOpaTOPHBIX Pa0dOT KaXIbld CTYAEHT IOJIyYaeT 3aJaHHe IO
KOHKpPETHOH paboTe M aKTUBHO Yy4YacTBYET B JOCTH)KEHHMU IOCTaBieHHOW menu. [Ipu stom
CTYJICHT OBJIAJICBACT TEOPETUYCCKUMH W TMPAKTUYCCKUMH HABBIKAMHU, HEOOXOTUMBIMH JIJIs
paboThl C MPUPOAHBIMU OOBEKTAMU U 3HAKOMHTCA C OCOOCHHOCTSMHU aHallM3a OPraHUYECKUX
COeIMHEeHUH, ¢ anmaparypoit I'X, mpoOonoAroToBKOM U T.1.

5. Jna peanuzanuy KOMIIETEHTHOCTHOTO IMOAXO0Ja MPEIyCMOTPEHO HCIIOJIb30BAHUE B
y4eOHOM TpoIllecCe aKTUBHBIX (POPM TPOBENCHMS 3aHATHNA B COUYETAHMHM C BHEAYJIUTOPHOU
paboToii ¢ 1enbio (GOpMHUPOBAHUS U Pa3BUTHUS MPO(PECCHOHANBHBIX HABBIKOB OOYYAIOIIUXCA.
Y enbHbI BeC 3aHATHN, MPOBOIMMBIX B HHTEPAKTUBHEIX (hOpMax, IeJIoM B Y4eOHOM Ipoiiecce
COCTaBISIOT He MeHee 25% ayIuTOpPHBIX 3aHATHI B cOOTBeTCTBHM ¢ TpeboBaHusmMu OI'OC u
yaeroMm crnerupuku OOIl. 3aHATHS JEKIMOHHOTO TUMA JUIS TPYII CTYJISHTOB HE COCTABIISIOT
6onee 40% ayaUTOPHBIX 3aHATHI B COOTBETCTBUU C paOOYMM YYEOHBIM IJIAHOM.

8. OHEHOYHBIE MATEPHUAJIBL I TEKYIIEI'O KOHTPOJISA H
IMPOMEXYTOYHOU ATTECTALIUU

8.1. OneHo4HbIe CpeACTBA TEKYIEr0 KOHTPOJIA

Komnerenimm,
Ne Bun KOMITOHEHTBI
o\ KOHTpOJI KonTponupyemblie TeMbl (pa3iensl) KOTODHIX
KOHTPOJUPYIOTCS
1. [TonsTus u knaccupukanus xpomarorpadpuyeckux
METOIOB

2. Texymuit AicopOLIMOHHAs KUJIKOCTHAS KOJIOHOYHAs TIK-2

KOHTPOJIb: | XpoMaTrorpagus I1K-3
3. YCTHBIH [Tnockocoiinas Xxpomarorpadus IK-5
4. orpoc, HonooOMmeHHasi xpoMaTorpadus [1K-6
5. OTYETHI ['enp-xpomarorpadus
6. ["a3oBast xpomarorpadus
7. BricokoaexTrBHAs JKUIKOCTHASL XpoMaTorpadust

KoumponbHnvie 6onpocel 0151 6X00H020 KOHMPOJISL NO MemOoO0am Op2aHUYecKoU XumMuu u
mexHuKe be3onacHocmu (npumMepHulil nepeyens)

1. CrtocoObI meperoHKH JETKOBOCTUIAMEHSIIOITUXCS YKUIKOCTEH
PaGora ¢ anexkTpudeckumu npudopamu (AIEKTPOILTUTKH, XpoMaTorpadsl U Ap.)
TexHuKa B3BEIMMBAHMS JIETKOJIETYYHX BEIIECTB
TexHuka 0€30MaCHOCTH MPHU PadOTE C paCTBOPAMHU KHUCIIOT U IIeToueit
[IepBas momoIb Npu 0K0rax U Mope3ax
Pabora ¢ ra3oBbIMU OaIOHAMU

ook owm




7. TexHuka 6€30MaCHOCTH MPHU pabOTe C MIETOYHBIMUA METAJIaMH (HATPUN, KaJTUi)
8. CobOparp mpubop MO yKa3aHHWIO MpernojaBatens (IpocTasl MEepPeroHKa, MEpPeroHka ¢
apoM, YCTPOMCTBO JJIsl THTPOBAHHMS U JIP. )

IIpumepHbIe TEMBbI JOK/I1210B

e BekoBoli myTh XpoMartorpaguu.

e lcropuueckue acmekThl pa3BUTUS pPa3HBIX  XpOMAaTrorpa(gpuyeckux MeTOJI0B
(KOHKPETHBIX ).

e DKCKIIO3HOHHasA XpomaTtorpadus BMC

e Kommuekranus npuOOpoB sl COBPEMEHHOM KUAKOCTHOHM XpomaTorpadum.

e ToHkocinoiiHass Xpomarorpadus Npu ONPENENIEHUH NEeCTULUAOB B IUILEBBIX
IPOAYKTaX.

e Xpomarorpadus B aHau3e hapMareBTHUECKIX 0OOHEKTOB.

e ["a3oBas xpomaTorpadus B aHaJIM3€E 3arps3HEHUI BO3IyXa.

e lonHas xpomarorpadus B aHaJIu3€ BOJbI.

e KoOHLEHTpUpOBaHHWE OpPraHUYECKUX MHUKPOKOMIIOHEHTOB B  aHaJIM3€ BOJ
(ITAY, denomnst, JIOC, necTuuab! u zip.).

e Bo03MOXXHOCTH U OTpaHUYEHUS B UCIIOIb30BAaHUM METO/1a Ta30BOM Xpomarorpagduu.

e [azoanmcopOumoHHas XxpoMaTorpadus U €€ aHATUTHIECKHE BO3ZMOXKHOCTH.

e IlpuunHBl cCilydalHBIX M CHUCTEMAaTHM4ECKUX IOTPEIIHOCTEH KOJIMYECTBEHHOTO
aHaJM3a B ra30Bod Xpomarorpaduu

8.2. OueHouHble cpeACTBa 1Jisl IPOMEKYTOUYHOM aTTecCTALMU

KoHTpoJibHbIE BONIPOCHI /151 IPOMEKYTOUYHOI0 KOHTPOJIA (3aueTa)

e OuU3MKO-XMMHUYECKHE OCHOBBI Xpomarorpaguyeckoro mpormecca. M3orepmbl
azgcoponu
U BUJ KPUBBIX A1t0upoBaHusi. CKOPOCTh MPOJABUKEHUS 30HBL. AOcopOuus raza. Audpdysus B
ra3oBoii ¢aze.
e HenonswxHsele (a3bl B KHUJIKOCTHON U Ta30Boi XpoMaTorpapuu
e [IpuumnHbI pa3MbIBaHUs IMKOB B Ta30BOi xpomarorpaduu (3¢(heKTHBHOCTh KOJIOHKH)
e B ueM cocTouT paznuuue MexaHu3ma pazzaeieHus B meroaax ['AX m ['KX?
CpaBHute
BO3MO>KHOCTH, IPEUMYIIIECTBA U HEAOCTATKU ITHUX METOJOB.
[Tnactunel u annaparypa B TCX
Cxema razoxpomarorpauyeckoil yCTaHOBKU
AncopOeHThI
KauecTtBeHHslil aHa/IN3 B OyMakHOI XpoMaTorpapuu
KauectBennsiii ananus B [ KX
e TunoBble 3aJjauyd KayeCTBEHHOTO XpomaTorpauyeckoro aHajliu3a U MyTH HUX
pelLIeHus.
HcTouyHuKH mOrpenHocTel IpU U3MEPEHUH ITapaMeTPOB YIEP>KUBAHUS.
e OCHOBBI aJICOPOLIMOHHON XpomMaTorpaduu
OcHOBBI Tenb-XpoMarorpapuu
Honutsl, CTpyKTYypa, MapKu
KonnuectBennsiii ananus B [ 0KX
HerexTopsl B KX
HerexTopel B BOXX
[TonBuxHBIE N HETIOABWXKHBIE (a3bl B reb-xpoMarorpaduun
[Tprunnsl pazmbiBanus MUKOB B I KX (3¢ dexkTHBHOCTH KUAKON (a3bl)



e KauecTBeHHbIN U KonnuecTBeHHBIN aHanu3 B TCX

e (OCHOBBI HOHOOOMEHHOM XpoMaTorpapuu

e Cmnoco06sl ocymiectBiaeHuss TCX u OymaxHo# xpomartorpaduu
e OCHOBBI pacnpeeuTeabHONU Xpomarorpadun

e Xpomarorpapudeckue KOJIOHKU

e Henonmxubie xunkue dazpl mus KX, tpeboBanus k HuMm. Knaccudukanms
HXO.

CenextuBHOCTh. CBA3b CENEKTUBHOCTH C€ TEPMOJMHAMHUYECKMMHU XapaKTEPUCTHKAMU
MOJIBYKHOU M HemoIBIKHOU (ha3. Beioop HXK®.

e [lonBuxuble n HenoaBWKHBIE Qa3bl B I KX u TAX

e VYcioBUS NPUMEHEHHMs] U OCOOCHHOCTHM KOJMYECTBEHHOIO aHaliu3a MeTOoAaMH
BHYTpPECHHEN
HOpMaJIu3aliy, a0COIIOTHON KaluOPOBKHY, BHYTPEHHETO CTaHapTa U CTaHJApTHON J00aBKH.

e [IpuuuHBl CIy4allHBIX W CHUCTEMAaTUYECKUX TOTPEIIHOCTEH KOIUYECTBEHHOTO
aHanu3a B
ra3oBoi xpomarorpaduu

Pa3paborunkmn:
Py
/r:..i‘j,_ po- K.X.H.IOIICHT Poxuna E.®.
(noonucs) (3aHuUMaemas OOIIHCHOCMY) (uHuyuansl, hamunus)

[IporpamMma coctaBneHa B cootrBercTBuM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomenaauuii [IOOIT no HanpaBiIEeHUIO TOATOTOBKH.

[IporpamMma paccMoTpeHa Ha 3acelaHud Kadeapbl TEOPETUYECKOW U MPUKIATHON
OpPraHNYEeCKON XMMHUH U MOJUMEPU3ALMOHHBIX IPOLECCOB

ITporokost Ne 07 ot «13» mas 2022 .

3aB. Ka(be,[[pOﬁ %C;/\( b ) 3)1€JII>HITCI‘/JIH O.A.
f,

Hacmoswas npoepamma, me mooicem 6vimb 60cnpoussedena HU 6 Kaxou ¢hopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuletust Kagheopul-paspabomuuka npocpammsl



