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PaGouast nporpamma cocraBieHa ¢ yderom TpeGoBaHmii  DenepaibHOrO
roCyZapCTBEHHOIO 00pa3oBaTe/IbHOrO CTaHAapTa BBICLIEr0 00pa30OBaHuUs
(Ne__922 or 07.08.2020) mo nanpasnenuto 18.03.01

«XHUMHYEeCKasi TEXHOJIOTHUs OpraHuvyecKkux Beuecrsy, «TexHoyorus mnepepaboTku
IOJIUMEPOBY., «XHUMHYECKAs TEXHOJIOTHS IIPUPOJAHBIX SHEPTOHOCUTEIEH M YIJIEPOAHBIX

MaTepuaioB»

Ha OCHOBaHMH y4eOHOro 1ana Habopa obyuaroumxces 2023.

Pa3paboTuuk nmporpammsi:
JOLIEHT %/ ) Hosoxmiioa A.U.
(10KHOCTB) (noanuce) (®.1.0)

Pabouasi nporpamma pacemotpena u oxoGpena Ha 3acenannu kadeapst HXC,
npoTokost ot 12 anpesnst 2023 r. Ne 8

3aB. Kadeapoii /t/ P.3. Ar3amoB
(noanucs)” & (9.1.0.)




1. Ilenu oceéoenusn oucuuniunvl

Hemamu ocBoenust aucuuiuinibel b1.0.28 «MHCTpyMeHTanbHbIE METO/BI aHA-
JIM3a» ABJISIIOTCS

a) CUCTEeMaTHU3allMsl 3HaHUW 1O UCTIOJIH30BAHUI0 UHCTPYMEHTAIBHBIX METO/IOB
aHaJau3a B XUMUYECKOU MPAKTHUKE;

0) uzydeHue PU3NKO-XUMUYECKUX OCHOB MHCTPYMEHTAJIbHBIX METOJIOB B XU-
MUU;

B) UACHTU(UKAIKS W ONPEACIICHNe CTPOCHUS OPTaHWYECKUX COCIMHCHUN Ha
OCHOBE COBPEMEHHBIX (DH3UKO-XUMHUYECKUX METOIOB UCCIICIOBAHNS,

T') MPaBWIbHBIN, 000CHOBAaHHBIN BEIOOP MHCTPYMEHTAIHLHOTO METO/IA;

1) U3y4YECHHE CIELUUATbHOM JIUTEPATypbl U APYroll Hay4YHO-TEXHHUYECKOW HH-
dbopmanuu B 001aCTH COBPEMEHHBIX (PU3HKO-XUMUUYECKUX METOJOB HUCCIICIOBAHUS
OpraHUYECKUX MaTEPHUAJIOB.

2. Mecmo oucyuniaunvl (M00ys) 6 cmpyKkmype 0CHOGHOU 00pazoeameiib-
HOU nPOZpammol

HMucunmnaa b1.0.28 «MHCTpyMeHTalIbHbIE METObI aHAIN3a» OTHOCUTCS K
oosazamenvrou yactu OOIl u popmupyer y OakanaBpoB MO HAMpaBICHUIO MOJTO-
ToBKH 18.03.01 «XumMuueckasi TEXHOJIOTHs» HA0Op 3HAHUN, YMEHUN, HABBIKOB U KOM-
METEHLINM.

Jns yenemrnoro ocBoeHus aucuuruinibl b1.0.28 «MHCTpyMeHTanbHbIE METOIBI aHA-
au3a» OakanaBp No HampabiieHHto noarotoBku  18.03.01 «XumMuueckass TEXHONO-
TUsD» JOJIKEH OCBOMTH MaTepUall MPEIICCTBYIOMMNX TACIUILINH:

a) OO0mmas XuMus;

0) Oprannueckas XUMHS;

B) @u3nueckas XuMus;

r) AHaTUTUYECKAs] XUMUS;

1) Konmonanas XxumMus;

e) O6mas XxuMuyecKast TEXHOJIOTUs

JMucuuminHa «MHCTpyMEHTaIbHbBIE METOIBI AHATN3a) SIBJISIETCS IPEAIIECTBY-
fo1el 1 HeoOXoauMa JIJIsl YCIIEITHOTO YCBOCHHUSI TOCTEAYIOMUX JUCITUTUINH:

a) TexHoyOorusi OCHOBHOTO OPTaHUYECKOTO U HE(YTEXUMUIECKOTO CUHTE3a;

0) Hedrexummueckuit cuaTe3 (MEKIUCIMIUIMHAPHBIN KypCOBOM MPOEKT);

3HaHUs, OJYYEHHbIC TPU U3YYCHUN AUCHUILIMHBI « THCTpyMEHTaIbHbIE Me-
TOJbl aHAJIN3a» MOTYT OBITh HMCIIOJB30BAHbI MPU MPOXOKICHUN YUYEOHON | MPOU3-
BOJICTBEHHOM MPAKTUK W BBIMOJHEHUHU BBIMYCKHBIX KBaTU(DUKAIMOHHBIX Pa0bOT MO
HanpasieHnto noaAroToBku 18.03.01 «XuMudeckas TEXHOJIOTHUSD.

3.  Komnemenyuu u unoukamopsl 00CMuiceHUs KoMnemeHyuu ooyua-
rowezocs, ghopmupyemole 6 pe3yibmame 0C80EHUA OUCUUNTIUHDL

Kon (manpumep, YK-1, YK-1.1, 1.2, 1.3) u HauMeHOBaHNE KOMITCTCHITUN ¥ WH-
JUKATOpa TOCTUKEHUST KOMITETCHIIUN

OIIK-5 Cnocoben ocywecmenamo dKCnepumeHmanbHvle UCCIe008aAHUS U UC-
NLIMAaHUsL N0 3a0AHHOU MemoouKe, NPOBOOUMb HAOIIOOEHUS U USMEPEHUS C YYemOoM



mpebo8aHull mexHuku 6e3onacHocmu, oopadbamvléams U UHMEPNPEemupos8amy IKC-
nepumeHmavbHovle OaHHble

OIIK-5.1 3HaeT TeopeTuyecKre OCHOBBI U IPUHIIUIBI XUMUUYECKUX U (PU3UKO-
XUMHUYECKUX METOJIOB aHajn3a, METOAbl UJICHTU(DUKAIIMM MAaTeMaTUYECKUX OIuUCa-
HUW TEXHOJIOTMYECKUX MPOLIECCOB HA OCHOBE IKCIIEPUMEHTAIBHBIX TAHHBIX

OIIK-5.2 Ymeer BoIOMpaTh METOAMKY aHAJIM3a JJIs MOCTABJICHHON 3a7a4M U
BBITIOJTHUTD SKCIIEPUMEHTAIBHO, IPUMEHSATh METOIbl BBIYUCIUTEIbHON MATEMATUKHU
¥ MaTEMaTUYECKON CTATUCTHKU ISl 00pabOTKU PE3yIbTaTOB SKCTIEPUMEHTA

OIIK-5.3 Bnaneer HaBbIKaMU MaTEMAaTHYE€CKOM CTATUCTUKH, MPOBEICHUS XH-
MUYECKOTO aHAJIN3a U METPOJIOTHIECKON 00pabOTKH PE3yIhbTaTOB aKTUBHBIX M TIaC-
CUBHBIX IKCIIEPUMEHTOB.

B pe3ynemame oceoenusn oucuyuniunvl 00y4aOuuiica 00JM4ceH

1) 3uatsh:

- TEOPETUYECKNE OCHOBBI U IPUHIIUIBI HHCTPYMEHTAIBHBIX METOIO0B aHaIn3a
—CIIEKTPAJIbHBIX, XpOMATOTpahUIECKUX;

- OCHOBHBIE 3Tallbl KAUECTBEHHOI'O M KOJUYECTBEHHOTO MHCTPYMEHTAIBHOTO
aHau3a;

- 0COOEHHOCTH XUMHUYECKOTO COCTaBa U CBOMCTB MPOYKTOB HEPTEXUMUH, Me-
TOABl aHau3a WX (PU3UKO-XUMHUYECKUX, TEPMUUECKHUX, U JPYTUX XAPAKTEPUCTHK,
BKJIIOYAs CIIOCOOBI C MPUMEHEHHEM razoBoi xpomartorpaduu, K-, AMP-cnekTpo-
CKOITHH.

2) YmerTs:

- IPOBOJIUTH aHAJIU3 MPOIYKTOB HEPTEXUMHUHM C UCTIOIB30BaHUEM (DU3UKO-XH-
MUYECKUX METOJIOB, a TAK)KE OPUEHTHUPOBATHCSI B HOPMATUBHBIX JIOKYMEHTaX Ha 00b-
€KThl aHAJIU3a U METObl UCTIBITAHUM;

- TPAaMOTHO AKCIEPUMEHTAIBLHO BOCIPOU3BOJUTH Ja0OPATOPHBIE METOIUKH
UJCHTU(UKAIIMY OPTraHUYECKUX BEIIECTB, MPUBEICHHBIX B J1a0OpaTOPHOM IPAKTH-
KyMe.

3) Bnanets:

- HaBBIKAaMH TTPOBEICHUSI XUMUYECKOTO aHaJIn3a, TPOBOIUTH 00paOOTKY UX pe-
3yJbTAaTOB U OLIEHUBATH MOTPEIIHOCTH;

- METOJIaMH CTaHJAPTHBIX U CePTU(MUIUPOBAHHBIX HCTIBITAHUNA MaTEPUAJIOB,
W3/ICJIUA U TEXHOJIOTUYECKUX MPOLIECCOB.



4. Cmpykmypa u cooepcanue oucuuniaunovt b1.0.28 Hncmpymenmanvhule
Memoobl AHAIU3A
OO6mass TpyJI0€MKOCTh JUCIUIUIMHBI COCTaBIsieT 4 3adeTHBIX eauHull, 144

gaca.
Ne Buasbl yyedHoit HNudopmaunuon- OueHouHbIE CpeACTBA
n/ padoThI HbIE U Ipyrue A5 IPOBE/IEHMsI TIPO-
I (B 4yacax) o0pa3oBaTe/b- MEeKyTOYHOM aTTecTa-
Pazpen Jucuu-
3aounaa ¢.o. HbIe TEXHOJI0- MM 10 pa3aenam
TUIMHBI
Jlexmmu | JlaGo- KCP | CP THH, HCTIOJIb3Ye-
o patop- MBbIe IPH
5 HBIE pa- OCylIecTBJICHUN
% 60THI o0pa3soBare/b-
o HOT'0 Mpolecca
Pazgen 1 OOmias xa- Wundopmanu- OK3aMeH, KOHTpPOJbHas
1 paktepuctuka IMA B i i 3 20 OHHO-IIOMCKOBBIE, | paboTa
OpPraHUYeCcKOM CHH- MPOEKTHBIE U Jna-
Te3e JIOTOBBIE
Nudopmanu- JlabopaTtopnass  pabota
3 Paznen 2. T'azoBas] 4 8 3 25 onno-nonckoBeie, | Ne 1, 2 PaGora B mManbix
xpomartorpadus NpOeKTHBIE U Aua- | TPYIMaX 1, KOHTpobHas
OTOBLIC paborta, 3K3aMeH
Paznen 3. Onruueckue 6 Wundopmanu- JlabopatopHast  paboTa
Metonsl.  Pedpaxro- oHHo-noMcKoBble, | No 3 KOHTpOIbHas pa-
4 | merpus. Mudpaxpac- 2 4 3 30 NPOEKTHBIE 1 Aua- | 00T4, JK3aMeH
Hasg  CIIEKTPOCKOIIHS] JIOTOBBIE
(UKC)
Wudopmanu- KOHTpOJbHas  paboTa,
5 Paznen 4. SIMP-cnek- 3 30 OHHO-IIONCKOBBIE, | 9K3aMCH
TPOCKOIIHS ) ) MPOEKTHBIE U Jina-
JIOTOBBIE
®opma aTTecTAIMH Ok3amen (9)
Hroro 144 6 12 12 105




5. Cooepicanue 1eKUUOHHBIX 3AHAMUIL NO Memam C YKa3aHueM hopMupye-
MBIX KOMIETCHIIUN

ckue casurd 'H Hexo-
TOPBIX OPraHUYECKUX
COEIMHEHUI

HOB, AJIKCHOB, apCHOB.

Ne | Pazpen nucum- | Yacsl TeMbl J1IeKIMOH- Kpatkoe conepxxanue Hupuka-
n/n IUTHHBI HBIX 3aHATHI TOpRI Ao
CTHIKEHHUSsI
KOMIIETeH-
IHH
2 Pa3nen 2. T'azo- 1 Tema 3. Teopernue- | Kiaccupukamms xpoMaTorpapuaecKux MeTo-
Basg XpomaTorpa- CKHE OCHOBBI XpOMa- | JIOB aHAJIM3a [0 arperaTHOMY COCTOSIHHUIO (a3,
bus Torpadumu. 10 MEXaHU3My pasJelieHus, 10 ammapaTyp-
HOMY O0()OPMIICHHUIO, IO CIIOCOOY ITPOBEICHUS
npornecca. DopMbI XpOMAaTOTPaMM U UX OCHOB-
HBbI€ XapaKTepUCTUUYECKHE MapaMeTphl: BpeMs
yIep)KUBaHMUs, yIePKUBAEMBI 00beM, HHIEKC
yIepKUBaHMs, IIMPHHA [THKa Ha TIOJIOBHHE €r0
BBICOTBI, BHICOTA U TUIOIIAIb.
1 Tema 4. [lpuaiunu- | JlocToMHCTBa MeTO1a, XapaKTepHbIE 0COOCH-
anbHas cXema ra3o- HocTu Metona ['X. [IpuHnunuansHas cxema OIK-5.1
Boro xpomarorpada. | I'X. Hasnauyenue, TpeboBanus, Kiaccuduka- OIIK-5.2
JleTeKTopEl B ra30BOM | 11151, XapaKTEPUCTUKA CBOUCTB JETEKTOPOB. OIIK-5.3
Xpomarorpapuu. YyBCTBUTENBHOCTD, TIPE/iell OOHAPYIKECHUSL.
1 Tema 5. KauectBen- | CpaBHeHHE SKCHEPHUMEHTAIBHBIX WM TIPHBE-
HBIIl aHAJIM3 B XpOMa- | JEHHBIX B JINTEPAType NMapaMeTPOB yIECpKH-
Torpadun BaHMA. MneHTH(uKams 1o STaJoHHBIM Belle-
CTBaM
1 Tema 6. Metoasl ko- | [lapameTpbl nHKa Kak XapaKTEPUCTUKA KOJIH-
JIMYECTBEHHOTO aHa- | 4YecTBa BemiecTBa. MeTo ] abCoMoTHOI Kanb-
JIM3a B XpOMaTorpa- POBKH, METOJ JTAJOHHOW J00aBKH, METOX
¢bun BHYTPEHHETO 3TaJIOHa, METOJT HOPMaJIU3alLllH.
Paznen 3. Onru- - Pedpakromerpuss B | Pusnueckue ocHOBHI MeTona. Pedpakxromer-
YecKHe  METOJIbL. XMMUYECKOM aHAJIN3e | PUYECKHE U3MEPEHUs
Pedpaxromerpus.
Undpaxpackas 1 Tema 7. Ilpupoma | ITogroroka mpo6. dusndeckne ocHoBEH UK-
CTIeKTpOCKOMHS UK-cnekTtpoB, TexX- | CIEKTPOCKOIHUHU.
(IKC) HHKa UX TOJTyIEHUs. OITK-5.1
1 Tema 8. Mndopma- | Unentudukanun ankuibHBIX (QparMeHTOB, OIK-5.2
UL, TIosTyqaeMast pu | uaeHTudukanus cesaseii C=C, apoMaTHIecKnux
nomomn  MK-cnek- | coenHeHnH, aMUHOTPYNI, THIPOKCHIBHBIX
TPOCKOTIHH. TpyIn, KapOOHWJIBHBIX M KapOOKCHIIBHBIX
TPYI, CIOXHO3(DUPHBIX TPYHI, HATPOCOEIH-
HEeHUH,
2 | Paznen 4. SIMP- - Tema 9. ITapamerpsl | Xumudeckuil ciBur. CIMH-CIMHOBOE B3aUMO-
CIEKTPOCKOIUS cnexTpos SIMP neiicrBue. UHTEHCMBHOCTH CUTHAJIOB.
Tema 10 Xwumudge- | Xummdeckue casury ‘H ankaHOB, IUKTOANKA- OIIK-5.1

6. Cooepotcanue npakmuueckux 3aHAMUIl He RPedyCMOMPEHbL YUEOHbIM NIIAHOM

7. Codeporcanue 1a00pamopHbiX 3aHAMUL
Iens mpoBeneHus 1a0OPaTOPHBIX 3aHATUNA — OCBOCHHE JICKIIMOHHOTO MaTepHayia U BhIpa-




00TKa OTIpeIeIeHHBIX TPAKTUYECKUX YMEHHM 1 HABBIKOB, CBA3aHHBIX C XpOMAaTOrpahuIecKUMU Me-
TOAAMH aHaM3a, HHGpaKpacHoi ciekTpockonueit n IMP-criekTpockonueit

Ne | Pazpen qucummiaunbl | Yacel HaumenoBanme nadopaTopHoii padoThI HNnnpn-
n/ 3a04- KaTOpbI
n Has JA0CTH-
(l)'()' KECHUA
KOMIIe-
TCHIUHN
cemecmpV|
2 | Pasmea 2. T'a3oBas xpo- 2 HucTpyKTaxX 1Mo TeXHUKE 0€30MacHOCTH.
marorpadus 1. KagecTBeHHBII aHAIHM3 MO TApaMeTpaM yACPKUBAHUS
3 2. KonmuecTBeHHBIN aHAJIN3 CMECH Pa3IMYHBIMU METOIAMH
2.1 AHanu3 KOHTPOJILHOI cMecH METOJJOM BHYTpEeHHEH HOpMallu- gﬁﬁgé
3alMU OIIK-5.3
2.2 AHanu3 KOHTPOJBHOM CMECH METOZOM CTaHAapTHOW JOOaBKH
3 2.3 AaHanu3 KOHTPOJBHHON CMECH METOIOM a0CONIOTHOU Kaiwo-
POBKH
3 | Paspen 3. Ontuueckue 4 3. Unentuduxanus opranndeckux coepanHenuit merogom MKC
MeTombl. Pedpakromer- OIIK-5.1
pust Undpakpacuas OIIK-5.2
cnekrpockonus (MKC).
4 | Paznea 4. IMP-cnek- - OIIK-5.1
TPOCKOIHS
Jlabopamophvie pabomvi npo8oOAmMcs 8 nomeujeHuY yY4eoHbvlx 1abopamopuil
104 5 u 100 b.

8. Camocmoamenvnasa paboma

Yacer 32- HNuaukaropst
TeMbl, BLIHOCHMbIE HA CAMOCTOSITEJbHYIO Pa0oTy | OYHAA ®opma CPC MOCTHKEHUS!
(b.o. KOMIIETCHIIUH
Oomurast xapaktepuctuka IMA B OpraHHYECKOM CHH- 20 Pabota ¢ yueOHOU u MeToguueckoit smre- |OIMK-5.1
Te3e paTypoii, DBIEKTPOHHBIMH HCTOYHUKAMU
TeopeTudeckre OCHOBBI MHCTPYMEHTAIBHBIX METO- JTAHHBIX
JIOB. paboTa ¢ IeKIIMOHHBIM MaTepUalIoM;
Bo3MoxxHOCTH TTpUMEHEHHUS TPEIM3HOHHBIX METOIOB MTOJITOTOBKA K JTA00OPATOPHBIM 3aHATHSM;
B OTIpEICICHUH KadecTBa HEPTEMPOTYKTOB MTOJITOTOBKA K IK3aMCHY
Pedpaxromerpus 10 Pabora ¢ yuebHoO# u Meromudeckoit mure-|OITK-5.1
®dusnueckue 0cHOBBI MeTona. [Ipobomoaroroska patypoi, OSIEKTPOHHBIMH HCTOYHHKaMu|Q[IK-5.3
JTAHHBIX
paboTa ¢ IEKIMOHHBIM MaTePUAIIOM;
TOITOTOBKA K JTAOOPATOPHBIM 3aHSATHSIM;
TO/ITOTOBKA K DK3aMEHY
l'azoBas xpomarorpadus 15 Pabota ¢ yue6HOUM n Metogmueckoit smre-|OQITK-5.1
[TpuHIMIBI KaYeCTBEHHOTO XPOMAaTOrpaguuecKoro paTypoi, SIEKTPOHHBIMH WCTOYHUKaMH|Q[[K-5.2
aHaimza. [IpUHIMTBI  KOJMYECTBEHHOTO AaHAIu3a. JAHHBIX OIIK-5.3
Crparerus ¥ TaKTHKa aHAIIN3a OPTAaHMYECKUX CMECeH. paboTa ¢ JTeKIMOHHBIM MaTepPHAIIOM;
MOATOTOBKA K JTAOOPATOPHBIM 3aHSATHSIM
MOATOTOBKA K 9K3aMEHY
Onrtudeckue Metoabl. MHpakpacHas CEKTPOCKOITUS 30 Pabora ¢ yueOHo# u Mmetomuueckoit ture- |OITK-5.1
(MKC). paTypoil, 2IeKTPOHHBIMH UCTOYHUKAMU OIIK-5.2

dusnyeckre ocHOBBI MeTona. MHdpakpacHble criek-
TPl IByXaTOMHBIX MOJEKyl. IHTeHCUBHOCTB MOTIJIO-
menus. [IpaBnna ordopa.

JAaHHBIX;

pa60Ta C JICKHMOHHBIM MAaTCpUaIOM;
IIOAroTOBKa K HaGOpaTOpHLIM 3aHATHAM
NOJATOTOBKA K OK3dMCHY.




XapakTepuCTUYHOCTh YacTOT B KoJeOaTelbHBIX
criekTpax Mosiekyild. OO6mactb  (QYHKIIMOHAIBHBIX
TPyl ¥ 00J71acTh “OTHEYaTKOB MAaJIbIIEB” .
[pumenenne UK-cnexTpoB 1 MIeHTH(OHUKAUN Op-
TaHWYECKUX COCIMHEHUHN. ATIachl U KaTaJloTH HHppa-
KpacHbBIX crieKTpoB. CTPYKTYPHBIH aHAIHM3 MO Xapak-
TEPUCTUYECKUM YacTOTaM.

Ocobennoctn MK-ciekTpoB BakKHEWIIMX KIIACCOB
opraHndeckux coequHeHnid. CIHUPTHI, aMHHBI, Tapa-
¢uHBI W 1WKIONapaduHbBI, OJNE(HHBI, allETHIICHBI,
apOMaTHYECKHE YTIIEBOJOPOJIBL.

SIMP-cniekTpockonus

Beeaenne B SIMP. O merogax aHanmuza MPUPOAHOTO
OpPraHUYECcKOTro ChIpbsi. O BOZMOKHOCTSIX M OTpaHUYe-
Husx cnekrpockonmu AMP. O ¢parmenTom cocrase.
TTomoxxenus curHanoB. XUMHYECKHE CABUTH. Ilio-
Iaab NMUKa ¥ ONpEeeNICHNe Yucia MPOTOHOB. Ynciio
CUTHAJIOB. DKBUBAJICHTHBIC M HEOKBUBAJICHTHBIE TIPO-
TOHBI. PaciienyieHne curHanoB U CIIMH-CIIMHOBOE B3a-
nMozaericteue. KoHCTaHThI B3aUMOIEHCTBUSL.
Omnpenenenne apomaruyHoctu. OnpeneneHue Qpax-
LIMOHHOTO coctaBa HepTH. CoJiepkaHHe aTOMOB BOJIO-
poza B He(TAX U HeTenpoayKTax. Aanranus paspa-
0OTOK K HU3KOIIOJBHBIM criekTpoMeTpam SIMP.
Omnpenenenne apomaruyHoctu. OnpeneneHue Qpax-
IIMOHHOTO cocTaBa HepTH. CoJlepkaHIe aTOMOB BOJIO-
poza B He(TSAX U HeTenpoayKTax. Ananranus paspa-
00TOK K HU3KOTIOJNEHBIM crieKTpoMeTpam SAMP.

30

Pabora ¢ yueOHOW U METOIMYCCKOM JTHTE-
paTypou, 3IeKTPOHHBIMU UCTOYHUKAMU
JIaHHBIX;

paboTa C IeKIIMOHHBIM MaTepHalioM;
MTOJITOTOBKA K JIA00OPATOPHBIM 3aHATHIM
MOATOTOBKA K 9K3aMEHY.

OIIK-5.1

8.1 Konmpoaw camocmoamenbHoul padomaul

Tembl, BLIHOCHMbIE HA CAMOCTOSITEIbHYIO PadoTy

Yacnol
3a09YHasA

¢.o.

®opma
CPC

HNupukatopsl
OCTHIKEHH
KOMIIETEeH NN

cemecmp\V |

Oomiast xapakrepuctruka UMA B OpraHHYeCKOM CHH-
TE3€e
OO0mrre TeopeTHIecKre OCHOBEI aHATUTHYECKON XUMUH

3

- TIPOBEpKa MPaBMI TEXHUKH 0€30MacHo-
CTH

OIIK-5.1

Pedpaxromerpus

- IpHueM JTabopaTOPHOH pabOTHI

OIIK-5.1
OIIK-5.3

I"azoBas xpomarorpadus

[TpyHOMIIBI KAYECTBEHHOI'O XpOMATOrpaguueckoro aHa-
nu3a. [IpHHIMIEL KoNMyecTBeHHOro aHanu3a. CrpaTte-
T'Hsl M TAKTHKA aHAJIN3a OPTaHUYECKUX CMECceH.

- TpueM J1abopaTopHbBIX paboT W mpo-
BEpKa OTYETOB;
- IIpOBEPKa KOHCIIEKTa

OIIK-5.1
OIIK-5.2
OIIK-5.3

Onruueckue Meronsl. MHpakpacHas CHEKTPOCKOIHS
(MKC).

®uznueckure ocHOBBI MeToa. MiH(pakpacHble CIIEKTPBI
JBYXaTOMHBIX MOJIEKYJ. VIHTEHCHBHOCTH ITOTJIOIICHUSI.
[IpaBumna otbopa.

XapaKTepUCTHIHOCTh YaCTOT B KOJeOAaTEIbHBIX CIEK-
Tpax MoJieKys. O61acTe (yHKIMOHAIBHBIX TPYII U 00-
JIacTh “OTHEYaTKOB MAJIBIEB”.

[Mpumenenne VMK-criekTpoB 111 MaeHTH(DUKALIMK Op-
TaHUYECKUX COCAMHEHMH. ATNachl W KaTajord HHQpa-
KpacHbIX cleKTpoB. CTpyKTYpHBIM aHaIu3 MO XapakTe-
PUCTUYECKHM YacTOTaM.

Ocobennoctin MK-crieKTpoB Ba)KHEHIIMX KIJIACCOB Op-
raHUYeCcKUX coequHeHUH. CrMpThl, aMUHBI, apauHbI
n nuKiIonapaduHel, oleUHbI, aETUIICHB], apoMaTHye-
CKHE yTJIEBOJOPOJIBL.

- TIpueM J1abopaTopHBIX paboT W mpo-
BEpKa OTYETOB;
- IpOBEPKa KOHCIIEKTa

OIIK-5.1
OIIK-5.2

SIMP-cniexTpockonus

- mpueM 1abopaToOpHBIX paboOT M MpPO-
BEpKa OTYETOB,;

OIIK-5.1




Baeaenue B SIMP. O metoaax ananuza IpUpOIHOTO Op-
TAaHUYECKOTO CHIPhs. O BO3MOKHOCTSX U OTPAaHHICHUIX
cnekrpockoruu IMP. O ¢parmenrom cocrase.
ITonmoxxenus curHanoB. XuMuuyeckue casuru. Ilnomans
IMUKa W OIpeJeNieHIe YHCiIa TMPOTOHOB. YWCIIO CHUTHA-
JI0B. DKBHBAJICHTHBIE W HEIKBHBAJCHTHBIC HPOTOHHI.
Pacuenuienne curHanoB U CIMH-CIIMHOBOE B3aUMOJEH-
ctBue. KoHCTaHTBI B3aUMOJICHCTBUSI.

Omnpenenenne apomatuyHoctu. Onpenenenue (Gpakiu-
oHHoro cocrasa He(ti. CozeprkaHne aTOMOB BOIOpOa
B He(pTAX M HeTeHPOIyKTax. AnanTanus pa3paboToK K
HU3KOIOJIBHBIM criekTpomeTpaM SIMP.

Omnpenenenne apomatnyHoctu. Onpenenenue (pakiu-
OHHOTO cocTaBa HepTH. CozmepkaHre aTOMOB BOJIOpOJIa
B He(pTAX 1 HeTeIpOIyKTax. AmanTanns pa3paboToK K
HU3KOIIOJIBHBIM criekTpomeTpaM SAMP.

- [IPOBEPKa KOHCIICKTa

9. Hcnonv3oseanue peitmunzo60il cucmemsvl OUEeHKU 3HAHUIL

[Tpu onieHKe pe3yabTaTOB AESITEILHOCTH O0YyUYAIOIINXCS B paMKaX JUCIUIUINHBI «H-
CTPYMEHTAJIbHBIE METOJBl aHAIN3a» HCIIOJIB3YETCsl PEUTHHIOBas cucreMa. PedTuHroBas
OlleHKa (OpMHUpPYETCS Ha OCHOBAHMM TEKYLIErO0 W MPOMEKYTOYHOTO KOHTpoJisi. Makcu-
MaJbHOE 1 MUHUMAJIbHOE KOJIMUYECTBO OAJJIOB M0 pa3InYHbIM BUAAM y4eOHOM paboThI ONu-
caHo B «[lonoxxeHnu o 6aIbHO-PERTHUHIOBON CUCTEME OLICHKH 3HAHUN CTYJICHTOB U 00ec-
nevyeHust kauecta yueOnoro nporeccay ®I'bOY BO «kKHUTVY ».

MunumanbHbIi 0al OTpakaeT MPUHIMIIMAIBHO MPaBUIIBHBIN No1Xx01 OakanaBpa K
PELICHUIO OTAEIBHBIX 3a7a4 C yYE€TOM ITOJIHOTHI OTBETOB Ha ITOCTABJICHHBIE B 3a/1a4ax BO-
IPOCHI, TOMYIIEHHBIX HETOYHOCTEH U OLIHOOK.

[IIkana nepeBoja UTOrOBOr0 peTUHroBOro Oamia Ry B 4-0aIbHYIO CHCTEMY OLIEHKH 3Ha-
HUM.

WntepBan OanioB pedTHHTa Onenka
0<R, <60 «HEYJIOBJIETBOPHUTEIHHOY (2)
60<R, <73 «yIOBIIETBOPUTENHHOY (3)
73<R, <87 «xoporoy (4)
87 <R, <100 «OTIuHO» (5)
OuennBamme MeponpusTust Kou-Bo Basuibl

MeponpusiTusi TEKYIIero KOHTPOJIsi

3ao0unan ¢.o.

JlaGopatopHble 3aHATHUS 4 24-40
Pabota B MasbIx Tpymnmax 1 4-8
Kontponbnas pabora 1 8-12
OK3aMeH 1 24-40
HUTOI'O 60-100

10. Ouenounvie cpeocmea 0na meKyuieco KOHmMpOJaA ycneeaemocmu, npo-
MeNHCYMOUHOU ammecmayuu o UMo2am 0C60€HUA OUCUUNTIUHDL

OneHouHble cpeAcTBa )i IPOBEACHMS TEKYILETO0 KOHTPOJIS YCIIEBAEMOCTH, ITPOMeE-
KYTOYHOM aTTecTaluu 00y4yarolUuXcsi U UTOrOBOM (FOCYAapCTBEHHON UTOTOBOI) aTTecTa-
UM pa3pabaThIBAIOTCS COTIACHO MOJI0KEHUIO 0 POHAAX OLIEHOYHBIX CPEACTB, pacCMaTpH-
BAIOTCS KaK COCTaBHAas 4dYacTh pabodeil mporpaMMbl U O(OPMISIOTCS OTAEIBHBIM
JOKYMEHTOM.



11. Hnghopmauuonno-memoouueckoe odecneuenue OUCUUNTUHBL

11.1 Ocnoenan numepamypa

[Tpu uzyuennu nucumiivibl b1.0.28 «AHCTpyMeHTaIbHbIE METOABI AaHAITU3aY
B Kau€CTBE OCHOBHBIX HCTOYHUKOB HH(POPMALIUU PEKOMEHIYETCSl MUCII0JIb30BaTh Clie-

JTYIONIYIO JIUTEPaTypy:

OcHOBHBIE HCTOYHNKM MH(pOpMannu

KoJs-Bo 3Kk3.

59 ¢. — Pexxum nocrymna:

1. TMTamkosa, E.B XpomaTorpaduueckrue METOIbl aHAJIN3a
[DnexTponHsbIit pecypc]: Yueonoe mocooue / E.B. Ilamkosa,
E.B. Bonocosa, A.H. Hunyns. — M. :Ctl'ay "Arpyc", 2017. -

https://znanium.com/catalog/product/976652, mo naposto D6C

9bC «Znaniumy
https://znanium.com/catalog/produ
Ct/976652
Hoctym ¢ 000 TOYKH WHTEPHET
nociie peructpanuu |IP—aapecos

«Znaniumy.

HXTHN.

2017. - 96 c. - Pexxum moctyna:

2. Kouepos, B.W. IHCTpyMEHTaBEHBIE METOIBI aHATTN3A : TA00PATOP.
npakTuKyMm: YueObHo-meroandeckoe nmocodue / B.U. Kouepos, U.C.
Ansmosckast, H.E [lapuenko., - 2-e u3., crep. - Mockga : ®nuHTa,

https://znanium.com/catalog/product/959266, mo mapomnto 9bC

ObC «Znaniumy
https://znanium.com/catalog/produ
Ct/959266
Hoctym ¢ 000 TOYKH WHTEPHET
nociie peructpanuu |IP—aapecos

«Znaniumy.

HXTH.

11.2 /lonoanumenvhasa aumepamypa
B kauecTtBe JOMOJHUTENIBHBIX UCTOYHUKOB MH(POPMAIIMU PEKOMEHIYETCS UC-

M10JIb30BATh CIEIYIOUIYIO JIUTEPATYypy:

JlomoJiHNTEIbHBIE MCTOYHUKH HHpOpMaIIUK

KoJs-Bo 3Kk3.

1. Bamoga (Kombutosa), B. [I. AHanuTHYeckass XuMus U PU3NKO-
XUMHUYECKHE METO/IbI aHaN3a [DIeKTpoHHBIN pecypc] : MPaKTUKYM /
B. 1. Banmoga (Komeutosa), E. U. [Mapmuna. - 2-e u3n., crep. — M. :

- Pexum poctyna: https://znanium.com/catalog/document?id=358370,
1o napoJiro.- I6C «Znaniumy.

N3 narenscko-Toprosas kopnopanus «lamkos u K°», 2020. - 198 c.

OBC «Znaniumy
https://znanium.com/catalog/
document?id=358370
Hocrym ¢ m000ii ToukH HHTEp-
HET nociie perucrpanuu I1P—
anpecoB HXTU.

2. Tlamkosa, E.B CniekTpalibHbIe METO/IBI aHATTN32a [DIeKTPOHHbIN

[umyns - Mocksa :CtT’AY - "Arpyc", 2017. - 56 c. — Pexxum no-
cryma: https://znanium.com/catalog/product/976630, mo maposro
9BC «Znaniumy.

pecype] : YuebHoe mocobue / E.B. [Tamkosa, E.B. Bonocosa, A.H.

OBC «Znanium»
https://znanium.com/catalog/
product/976630
Hocrym ¢ m000ii ToukH HHTEp-
HET nociie perucrpanyu I1P—

puesa. - IBanoso : UI'’XTYVY, 2018. - 104 c. - Pexxum gocryna:
https://e.lanbook.com/book/127524, no napomo.- OBC «Jlaub».

anpecoB HXTU.
3. bepesuna, H.M. ®usuko-xuMuyeckre MeTo sl aHainusa ((poro- OBC «Jlanp»
MeTpus U TypOuaumMeTpust) [dnexrpounsiii pecype] : yuebHoe moco- [https:/e.lanbook.com/book/1
Oue / H. M. bepesuna, A. B. Bonkos, M. 1. Bazanos, H. I'. J{mur- 27524

Hoctyn ¢ mr000it Touku UHTEp-
HET Toclie perucrpamnuu |P—
aapecos HXTU.



https://znanium.com/catalog/product/976652
https://znanium.com/catalog/product/959266
https://znanium.com/catalog/document?id=358370
https://znanium.com/catalog/product/976630
https://e.lanbook.com/book/127524

11.3 dnekmponnsie ucmounuxku unghopmayuu

Dejiepanbhblii oprai «Poccuiickoe obpazoBanuey

http:/www.edu.ru/ OrxkprIThiit Hieprer-pecypc, cBo-

60HBIN OE3TMMHUTHBIN JOCTYII.

Dcjrepasibiblid 1eHTp MH(GOPMAIMOHHO-00pa30BaTEIILHBIX PECYPCOB

e OtkpsiThiit UnTEpHET-pEcypc, cBoO-
http://fcior.edu.ru

60/1HBI OE3TMMUTHBIN JJOCTYII

Hudopmanmonnas cucrema «EMHOE OKHO J10CTYyIa K 00pa3zoBaTelib-

: ‘ OTkpboIThIM MHTEpHET-pECYpC, CBO-
HBIM pecypcam» hitp://window.edu.ru/ p p pecype,

60/IHbIH OE3ITUMUTHBIN JOCTYII

Hayunas snekrponnas 6ubiauoreka Elibrary.ru 4
o p ry OrtkpsIThlit UHTEpHET-pEcype, cBO-

60HBIH OE3IMMUTHBIN 10CTYII

ObC «Yuusepeurerckas Gubnuoreka onnaiin» — Pexum goctyna: https:/biblioclub.ru

OBC «Znanium.com» — Pexum jrocryna: http://znanium.com

OBC «Jlanby — Pexum gocryna: http://e.lanbook.com/books/

11.4 Cospemennvie npogheccuonaviivie 6a3vl OAHHBIX U UHPOPMAUUOHHBIE CRPABOUHbIC
cucmemul
1.O6paszosarcimubit nopran o xumud Himus.umi.ru [Dnektpornsiit pecype]. —  Pexum gocty-
na: http://himus.umi.ru/, cBOGOHEIIH.
2.Hayunast Dnexrponnas bubimorexa (HOB)
(aenpepeisublit jocryir ¢ 01.07.2010 r.) www.elibrary.ru

CoriracoBano:
3aB. o1J1es10M 110 OHOII. 0OCITY)KUBAHUIO Wﬁ B.S1. Tapacona

/



12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL (MOOY1).

Peanuzanust yaueOHON AUCHUIITMHBL TpeOyeT HATUIUs

- yueoHoro kadounera Ne38 b «AHTepakTUBHBIN JeKIUOHHBIN 3a1», «Ka0uHeT A rPpyNnnoBbIX H
HHANBUAYAJBHBIX KOHCYJbTanui» Ne38 b, B Tom yncie:

Cucremusrii 610k - Core 2 Duo E7400-Midi ATX 350 (1 mr.);

MomnuTtop — Acer V193WADb WIDE 19/ (1 wr.);

IIpoexrop — Epson EMP-XS5 (1 mt.);

MoOunbpHBIN pyTOHHBIN 9KpaH Ha mratuse (1 mrT.);

Bexon B MaTepuer — Mmogem De-Link DWA 110 (1 mrt.);

Hab6op marmsamasii mocobuit o 000pyI0OBaHHUIO 3aBOJJOB XUMHYECKOH MMPOMBIIIIEHHOCTH;

Cronsr-napts! — 30 mT.

[TporpamMmMHoOe obecrieueHue:

WindowsXP,MicrosoftOffice2007,

AnTtuBupycKacnepckoro

- yueOHoii 1a6opatopuu Nel00 «/IadopaTopusi HHCTPYMEHTAJBHBIX METOI0B AaHAJIN3a», B TOM YHcJIe:
Jlabopamopnas mebenn:

BBITSDKHOM 1mikad (2 mt.), cTonbl jJabopaTopHble MeTayutndeckue (5 mT.), mkag inadopatopHsii (1 mrT.),
mkad s fokymenrtanuu (1 mT.), xumudeckas Moiika (1 mT.).

Hccredosamenvckoe obopyoosanue:

- aHATTUTHYECKUH KOMIUIEKC Ha OCHOBe ra3oBoro xpomatorpada Kpucram/liokc-4000, Brirouarommii: ana-
mutrdeckuit netextop — [IN]] (2-x kaHambHBIN), TEPMOCTAT KOJOHOK, KOJOHKH XpoMaTorpadudeckue Ka-
nwusipubie: VF (FFAP), VS-210, VS-4, VS-60, ZB-5, ZB-624, ZB-WAX, BP-Pona, SE-30, SE-54, reHe-
patop Bomopona 'BU-12, kommpeccop Bo3myxa, KpaH-03aTOpP CKMKEHHBIX Ta30B, Ta30BBINA OAIJIOH — TeITHi,
Habop mukpommnpurioB Hamilton, aBromarusupoBanHas cucTeMa MoJTydeHUs, 00pabOTKH U BU3yaIH3aIlnN
aHAJIMTUYECKKX JIAaHHBIX Ha Oa3e kommbproTepa Formoza A7300 Core 2 Duo E730;

- aHATTUTHYECKUH KOMIUIEKC Ha OCHOBE Ta30Boro xpomarorpada KpucranJlrokc-4000M, BKITtOUaromnii: ana-
mutnueckuit nerextop — A TII (1 xkaHanbHBI), TEPMOCTAT KOJIOHOK, KOJIOHKH Haca/l04HbIe, 103aTOp aBTOMa-
TUYECKUI 0-TH XOJO0BOM, Ta30BBIN OAJIIOH — resInii, aBTOMAaTH3UPOBAaHHAS CUCTEMa MOJTy4eHHsI, 00padoTKu
W BU3yaIM3allill aHAIWTHYECKUX JaHHBIX Ha 0aze kommbrlorepa Formoza A7300 Core 2 Duo E730, npun-
tep Canon LBP-2900;

- aHATUTHYECKUH KoMIuteke Ha ocHoBe MK - cniekTpomeTtpa, Briovaromuid: ypee- ciekrpomerp Uudpa-
JIIOM ®T-02, kBapueBble U COJEBBIE KIOBETHI; 103aTOp MPOObI, YCTPOHCTBA AJIsl KPEIICHHUs TBEPIBIX 00-
Pas1oB, mpecc AJIsl U3rOTOBJICHHUS TBEPABIX 00pa3LoB, npecc-hopMma JUIs H3TOTOBJIEHHUS TBEPABIX 00pa3LoB,
AaBTOMATH3MPOBaHHAsI CHUCTEMa IMOJyYeHuUs, 00pabOTKH M BU3yalIn3alli aHAIMTHYECKHUX JIAHHBIX Ha Oase
kommbrotepa Celeron 326.

- yueoHoii 1adopaTtopuu Nel02 «/IabopaTopusi CHEKTPAJIBLHBIX METOI0OB AHAJIN3a», B TOM 4YHCJIe:
Jlabopamopnas mebennv.:

nabopatopHbIe CTOIBI (4 MT.), TyMOBI IpUCTEeHHbIE (2 mT.), mKad st JokyMmeHTanuu (1 mr.).
Hccneoosamenvcroe obopyoosanue:

- QaHAJMTHIECKU KOMIUTeKC Ha ocHOBe SIMP crektpomerpa PicoSpin 45. Texuuueckue mapamerpsr: Jlap-
MopoBa yactoTa 45 MI'1, 4yBCTBUTENBHOCTH TONBKO K siipam 1H, pa3pemienne He menee 1 ppm, cooTHoI1IE-
HHUE «CUTHAI-IIYM» JUIL BOJbI He HIKe 300, THI MarHWTa MOCTOSHHBIN peKO3eMeNbHbIN, 00beM poos! 20
MKJI, TdaMeTp Kanumuspa st mpoost 400 MM, Beoa nanHbeix JCAMP-DX;

- CKaHHpYIoLIasi 30H10Bast JIAOOPaTOPHU HA OCHOBE CKaHHPYIOLIETO 30HA0BOro MUKpockona demroCkaH.
TexHnueckas XxapakTepHCTHKA: CHCTEMa BU3yaIM3al[l1 JJIsI KOHTPOJIS ITOJIBOA 30HAA K 00pasily 1 BeIOOpa
paboueil obnacTu; OJIOK MbE30MAHUMYJISITOPA: YyBCTBUTENLHOCTE 53,2 HM/B, monspusanus kepaMuKku: Mo-
JOXKUTeNbHas, pa3peuienne: natepaibHoe 0,1uM, BepTukanbHoe 0,03 HM; TOJOBKA A aTOMHO-CHIIOBOW
(ACM) / pe3oHaHCHOH aTOMHO-cHIIOBON MuKpockoniu (PACM); ronoBka sl CKAaHUPYIOIIEH TYHHEIbHOM
mukpockonuu (CTM); G110k ynpaBieHus ¢ TaKeTOM CHEUUAIN3UPOBAHHOTO MPOrPaMMHOT0 00ecIeueHHS.

- [OMeIeHHsl 115l XPaHEeHHs] U NMPO(UIAKTHIECKOro 00cIy:KuBaHus yueGHOro oGopynoBanusi Ne512, B ToM

1 () CH
Crombl- 3 1T., CTYJI — 3 WIT.



[lasmpHas CTaHI U, Ha60p UHCTPYMCHTOB, HI/IE[FHOCTPI‘{CCKI/II;‘I HWHCTPYMCHT, TIK JJI1 AMarHOCTUKH HCHCHpaBHOCTeﬁ

- YuTaabHOro 3a;1a OM0JIMOTEKH, B TOM YHCJIe:
Cron — 55 mrt.; crynbs — 90 mrT.;

ckambpi — 10 IT.; MOCKa ydyeHHdeckas — | IIT.; HepCOHAIbHBIE KOMIIBIOTEPH! C BBIXOAOM B IHTEepHET—5 WIT.; IpUHTED
— 1 mt.; ckanep — 1 wT.; kcepoke— 1 mT.

13. Obpazosamenvhvle mexnonozuu
B niporiecce mpoBeeHNs ay IUTOPHBIX 3aHATHI MTPUMEHSIFOTCS CIIEIYIOIIHIE 00-
pa3oBaTeNbHbIC TEXHOJIOTHH 00y4YeHMsI (B MHTEPAKTHBHBIX Popmax):

Tema | Bun 3ansatus | WnrepaktuBHas Gopma | Y4achl
o4Has / 04HO-3204HAas (.0.
Jlekius Jlexuusi-6ecena 2/2

KonmuecTBeHHbll aHanmu3 cmecu pasziand- | JlaGoparopnas pabora | PaGora B Manbix rpymmax Nel 4/3
HBIMH METOJIaMU
Wnentudukanms opranmdeckux coequne- | JlaboparopHas pabora Pabora B Manbix rpymmax Ne2 4/3
HUI
HUTOI'O: 10/8
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