MuHHCTEPCTBO HayKH U BbIclIero odpasoBanus Poccuiickoi @enepanuu
HmxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((ura)
(benepaibHOTO TOCYJaPCTBEHHOTO OI0IKETHOTO 00pa30BaTEIFHOTO YUPEK ICHHS
BBICILIEr0 00pa30BaHMUS
«Ka3aHckuil HALIMOHATIBHBIN HCCIIeJOBATENIbCKUM TEXHOIOTMUYECKUN YHUBEPCUTET

(HXTU ®I'BOY BO «<KHUTVY»)
e N _~ YTBERPXJIAIO
NIOKYMEHT MOAMNCAH MR o N
i i i L /- Bamectutens gupekTopa o YP
ISP v d = \

CepTudukar:
04A8D2820031B090BA4C36034B7C100E25

e+ H.W, Hukugoposa
Bnapeneu: Axmetos Wnbgap Nymeposuy 5 _f

leitcTeuTeneH: ¢ 30.06.2023 go 30.09.2024 & '-Z?D B . 5 c?S 4 2 022 L.
K J \_\;» 5 il . - 7.-"

P®OH/I OHEHOYHBIX CPEACTB
0 IUCHUIUIMHE (MOIYJIIO)

b1.0.28 UucTpyMeHTAIbLHBbIE MEeTOAbI AHAJIH3A

18.03.01 «XuMHu4eckasi TEXHOJIOTUS»

HpO(l)I/IIIB: «XHUMHAYECKAsT TEXHOJIOTHSI OPTraHHMYCCKHX BCIICCTB

bakanasp

KBaJTM(UKaLHA

O4YHAA, OYHO-3A04YHAA
dopma o0ydeHus

Huxnexamck, 2022 r.



Cocrasurens ©OC:

JTOLIEHT A A.U. HoBoxuioBa
(1O/KHOCTB) (rmoanuce) (©.1.0)

®OC paccmotpeH u o106peH Ha 3aceganuu kapenpsl HXC, mpotokon ot 06.04.2022
r. Ne 8

P.3. Arzamos

3aB. kadenpoi
(daﬁnucy/ (@.1.0))

DKcnepr:
OtBerctBennbiii 3a OOIT, paspabotuuk Y11, .
noueHt kadp. HXC A .M. HoBoxunosa / /




Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHUUTL C YKA3ZAHUEM IMAN08 (OoPpMUPOBAHUA 8 NPOYECCe 0CEOCHUA OUC-
UUNTUHDL
Komnerenmus:
OIIK-5 Cnocoben ocywecmensamos 3KCnepuUMeHmMaibHvle UCCIe008AHUsL U UCTBIMAHUS NO 3A0AHHOU MemoouKe, npo8ooUmMb HAOII0OEeHUsL U USMEPEHUS] C
yuemom mpebo8anuil mexHuxKu 6e3onacHocmu, 00padbamvléams U UHMEPNPEMUPOBAMb IKCNEPUMEHMAIbHbIE OAHHbLE
WNHukaTopsl TOCTUKEHUS KOMITETEHIIUN:
OIIK-5.1 3HaeTr TeopeTUYECKHE OCHOBBI M IIPUHIIMITBI XUMUYECKUX M (PU3UKO-XUMHYECKUX METOJIOB aHAJIN3a, METO/IbI HICHTH(UKAIIMKN MaTe-
MaTHYECKUX OMUCAHUN TEXHOJOTUYECKUX MPOILIECCOB Ha OCHOBE AKCIEPUMEHTATIBHBIX JAHHBIX
OIIK-5.2 Ymeet BbIOMpATh METOAMKY aHATHM3a JAJIsl TOCTABJICHHON 33[]a4l U BBIMIOJTHUTH SKCIIEPUMEHTAIBLHO, TPUMEHSTh METO bl BHIYHCITHU-
TEIHHOU MAaTEMATHKH  MAaTEMATHYECKON CTATUCTUKH ISl 00paOOTKH PE3yIbTaTOB SKCIIEPUMEHTA
OIIK-5.3 Bnaneer HaBbIKaMH MaTeMaTUYE€CKOW CTAaTUCTUKH, IPOBEICHUSI XUMUUYECKOTO aHAIIN3a U METPOJIOTUYECKON 00pabOTKH Pe3yabTaTOB
AKTHBHBIX Y TACCUBHBIX KCIIEPHUMEHTOB.

Huouxamopul 0o- Imanwl hopmuposanusn é npouecce 0C60eHUA OUCYUNTUHDBL
CMUIICEHUA KOM- (vkazams ece memol uz PI1J])
nemeHyuu Jexkyuu Ilpakmuueckue Jlabopamopnuvie 3ans- Kypcoeoit npoexm Haumenosanue oyenou-
3anamu mus (paboma) H020 cpedcmea
OIIK-5.1 Tema 1-10 - Tema 1-5 He npedycmompenwt IK3AMEH
OIIK-5.2 Tema 2-8, - Tema 1-3 He npedycmompenut IK3ameH
OIIK-5.3 Tema 2-8 - Tema 12,4 He npedycmompenut IK3AMEH




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

OueHuBawIHE MEPONPUATHS KoJua-Bo banabl
MeponpusiTusi TEKyIIEro KOHTPOJIsI
ounas ¢.o.
JlaboparopHble 3aHATHS 5 30-50
PaboTa B MaJbIX rpymmax 2 6-10
OK3aMeH 1 24-40
HUTOI'O 60-100
0YHO-3a04HaA ¢p.o.
JlaboparopHble 3aHATHS 3 30-48
PaboTa B MaJbIX rpymmax 2 6-10
OK3aMeH 1 24-40
HUTOI'O 60-100
3ao0unan ¢.o.
JlaboparopHsie 3aHATHS 3 24-40
PaboTa B ManbIx Tpymmax 1 4-8
KonTponsHas pabora 1 8-12
OKx3aMeH 1 24-40

UTOIo 60-100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHUE Kypca OCBOCHO IMOJHOCTHIO, 0e3 po0esoB; HCUepIbIBaIOIIE, [T0CIEI0-
BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT MaTepHual; CBOOOIHO
CIIPaBISETCS C 3a1a9aMHt, BOIIPOCAMHU U IPYTUMH BHJIAMU IIPUMEHEHHS 3HA-
HUH; UCTIOJB3YET B OTBETE JOMOIHUTEIBHBIN MaTeprall Bce peIyCMOTpEeH-
HBIE TPOTPaMMOM 3a1aHUs BBIITOJIHEHBI, KAYECTBO UX BBINOIHEHHUS OLICHEHO
YHCII0OM 0aJuIoB, OTM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET NOTy4YECHHBIE Pe-
3yNbTaThL; MPOSBISET CAMOCTOSTENLHOCTD IPY BHITNOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XOpOILI0» BBICTABIISIETCS CTYIEHTY, €CIM TEOPETUUECKOE COJIepAKa-
HHUE Kypca OCBOEHO ITOJHOCTHIO, HEO0XOIUMBbIE IPAKTHYECKHE KOMIIETEHIINN
B OCHOBHOM C(hOPMHPOBAHBI, BCE IPEIYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUS
yueOHbIE 3a/1aHUsI BHIITOIHEHBI, KAYECTBO MX BBIMOIHEHHS TOCTATOYHO BbI-
cokoe. CTyZeHT TBepO 3HAaeT MaTepuall, FPaMOTHO U 110 CYLIECTBY H3JIaraeT
€ro, He JJONyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHLHO» BHICTABISIETCS CTYACHTY, €CIIH TeopeTHYe-
CKO€ coJiepyKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl He HOCAT CyIlie-
CTBEHHOT'O XapakTepa, OOJMBIIMHCTBO MPEyCMOTPEHHBIX MTPOrpaMMON 3a11a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPH OTBETE Ha MTOCTABICHHBII
BOIIPOC CTYJEHT JOMYCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBUiIbHBIE (Pop-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
H3JI0KEHUU NPOrpaMMHOI0 MaTepHaa.

OHGHKa «3a4YTC€HO» BBICTABJIACTCA CTYy-
JCHTY, €CJIM OTBETHI HAa BOIIPOCHI 110 TCMaM
JUCHHMIIIHMHBI ITOCICAOBATCIBbHBI, JTOTHYC-
CKH H3JIOKEHBI, AOIYCKAaIOTCA HE3HAYH-
TCJIBHBIC HEJOYETEI B OTBETE CTYJICHTA, Ta-
KHC KaK OTCYTCTBHC CaMOCTOATCIIBHOIO
BbIBOJA, PECUYCBLIC OIIHNOKH H ap

Huxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OrneHka «HEYAOBJICTBOPUTEIHHO» BBHICTABISIETCS CTYACHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YacTH MPOTrPaMMHOrO Marepuaja, JOMyCKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSAMU BEITIOTHSET
MpaKTHYeCKue pabOThl, HEOOXOAUMBIE TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

OL[CHKa «HC 3a4YTCHO» BBICTABJIACTCA CTY-
JCHTY, €CJIU CTYACHT HC 3HACT OCHOBHLIX
IMOHATHUH TEMBI JUCHUIIJIMHBI, HC OTBCYACT
Ha JAOOIOJHUTCIIBHBIC M HABOJAIIME BO-
IIPOCHI ITPpETIoJaBaTCIIsA.




KpaTkasi XapakTepHCTHKA OLEHOYHBIX CPeICTBA

ACJICHHOI'O THIIA I10 TEMC WJIK pa3aciy.

Ne | Haumenosanue| Kpamkasa xapaxmepucmuka ouyenounozo | Ilpeocmaenenue
n/n| oOUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGopaTopHas |ITo BUJ y4yeOHOH pabOThI, 1eNbl0 KOTOpOii| Tembl mabopaTop-
pabora ABJISIETCSl U3y4YeHUe (HMcclieJoBaHue, U3Mepe-|HbIX paboT, KOH-
HUE) XapaKTEePUCTHK JIabOpaTOpPHOro 0O0b-|TPOJIbHBIE BO-
eKTa. IPOCHI IO TEME
[enb 1abOpaTOPHBIX 3aHATHI: OCBOEHUE U3Y- |1a00paTOPHOIl pa-
4aeMoil y4eOHOM JMCLMIUIMHBI; TPHOOpeTe-|00Thl, BOIPOCHI K
HUE HAaBBIKOB MPAKTUYECKOTO MNPUMEHEHUS |[KOJJIOKBUYMY
3HAHUN Y4eOHON NUCIUTUIMHBI (JUCHIUIUINH) C
UCIIOJIb30BAHUEM TEXHUYECKUX CPEICTB U
(unn) o0opyaOoBaHUs
2. |KontponpHas |CpeacTBO MpOBEPKM YMEHMI MPUMEHSTH 1MO- | KoMriekT KOH-
pabora Jy4YEHHbIE 3HAHUS JJI PEIICHMS 3a7a4 OIpe-|TPOIbHBIX 3aJaHuI

110 BapUAHTaM




MHWHOBPHAYKU POCCUN
HmxHexkaMCKkuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnuan) dheaepaabHOTO
TOCYJaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAJIBHBINA UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Kadenpa Hedgrexumudeckoro cuaTesa
Hamnpasnenue noarorosku: 18.03.01 XumMuueckast TEXHOIOTUS

KoMmuiekT 3anannii 1Jis1 1a00paTOpHBIX padoT
o mucruminge 51.0.28 «MHCcTpyMeHTaIbHBIE METOALI AHAIH3A»

Cemectp 6
Pazgen 1. OOmas xapakrepuctuka UMA B opraHn4eckOM CHHTE3e
1. MHCTPYKTAXK 110 TeXHUKe 0€30MACHOCTH
[IpaBuna paboTel B XUMHYECKOW J1aOOpaTOpUHM, XUM. TOCYIOH, pEaKTHBaMH,
anextponpudopamu, JIBXK. Mepsl okazaHus mepBoii METUITUHCKOM ITOMOIIIH.

Paznen 2 ['azoBast xpomaTorpadus
JlabopaTopnasi paGora Nel
KauecTBeHHBIN aHAIN3 MO ITapaMeTpaM yIAep KUBaHUS

Lenp pabotsl: 1) [IpoBecTy naCHTUDUKALIMIO COEAMHEHUI C UCIOIb30BAaHUEM 3TAJTOHHBIX
00pa3IoB METOJOM «CPAaBHEHUS» U METOJOM «100aBKH»; 2) [103HAKOMHUTBCS C BO3MOXKHOCTBIO
IpyNIOBONH MJEHTU()UKALMU HCCIEAYEMBbIX BEIIECTB Ha OCHOBE IpaUyecKUX 3aBHUCHUMOCTEH
MEXJly XapaKTepUCTUKaMHU YAECpPKUBAHUS BEIIECTB, MX CTPOCHHMEM, CBOMCTBAMU U YCIOBUSMU
OTIBITA.

Anmapatypa, yciaoBusi 1 00beKTHI XpoMaTorpadupoBaHus (mapaMeTpsl XpoMarorpa-hupo-
BaHUS MOTYT OBITh U3MEHEHBI):

Xpomarorpad «Kpucrammokc4000» nnu apyroit ¢ AUII. Kanunspuas xononka (100x0,3)
MM.

I'a3-HOCHUTENB —a30T

Temmnepatypa Tepmocrara KonoHok — 220° C

Temnepatypa repmocrara ucnapurens — 310 °C

Temnepatypa tepmocrara NI -310°C

CxopocTts raza-nocutesns —8OMi/Mu H

[IIkana 4yBCTBUTEIBHOCTH JI€TEKTOPA

(moxgbupaetcs skciepuMeHTanbHO) — 128x 109

O06wem BBOAMMOIL B nnaputesib mpoosl — 0,1 MK

HckyccTBeHHBIE CMECH:

Bo3MoHBI clieayromye roMoJI0orHuecKue psibl (1o BEIOOPY MpernoiaBaTens):

1. m-I'ekcaH, H-OKTaH, H-HOHAaH;

2. Bbensodn, Toiyou, 3TUI0EH30IT;

3. DTaHom, MpOnaHoJIbl, OyTaHOJIbI, IEHTAHOJIbI;

4. AueTtoH, METWJISTHIKETOH, TUITHIIKETOH.

Xon palboThl:

BriBenute xpomaTorpad Ha pabounii pexxuMm. Onpenenure Bpemsl BbIXoJa HECOpOUpYIo-
nierocst komnoneHnrta. Crenaiite 2—4 mapajienbHBIX ONpEAeNeHUss 10 MOJyYeHUs BOCIPOU3BO-
JUMBIX PE3YyJbTaTOB.

[IpoananusupyiiTe FTaIOHHBIE CMECH, OTMeUasi BpeMEHa YIepKUBAHUS BBIXOJAIINX KOM-
MIOHEHTOB IO CEKYHJOMEpYy WM C MOMOIIbI0 MHTerpaTopa. Heo6xonumo noOUTHCS BOCHPOU3-
BOJMMOCTH BPEMEHHU YyIEp>KUBaHMS, JUIS Yero clenarh 2—3 mapajuielbHbIX BBOJAA. Pazmep 103bl
U UYYBCTBUTEJIBHOCTb LIKAJIBI PETUCTPATOpa HEOOXOAMMO IM0A00paTh Tak, 4YTOOBI MUKK Ha
JMarpaMMHOM JICHTE 3aHUMaJH 2/3 ee MHUPUHBL. 3aKOHYUB XpoMaTorpadupoBaHre UCKYCCTBEHHON



CMeCH, IPUCTYTANTe K aHATTU3Y (B TEX K€ YCIOBUAX ) COEIMHEHUMN, KOTOPBIE IPEICTOUT UIEHTUDU-
LHUPOBATH B 3TON CMECH.

BozbmuTe 0MH U3 3TalOHHBIX 00pa3loB M ONPEEINUTE €ro MapaMeTpsl yaep:KUBaHUS Ha
00enx KOJOHKax (Ienarh no 2—3 napaienbHblX onpeneneHus). CpaBHUTE MOJIYyYEHHOE BpeMs
yIep KUBaHUs STAJIOHHOrO o0Opaslia ¢ BpeMeHaMU yAEepKUBaHUs, COSMHEHHH BXOSAIINX B COCTaB
cMecH (CpaBHUBAIOT JIaHHBIC, MOTYYCHHBIE HA OJIHON U TOH K€ KOJIOHKE). MneHTudunupyiTe 310
COEIMHEHHUE HAa XpoMaTorpaMMe UCXOAHOU cmecH. Bo3bmuTte 3TanmoHHblit oOpasernl (TOT ke), J0-
0aBUTb €ro B HCXOJHYIO CMECh M IPOAHAIU3UPYMTE AaHAJIOTMYHO, OINKMCAHHOMY BBILIE (HA
o0enx KOJOHKax, MPOBOAs Mo 2—3 mapaluleNibHbIX ompeneneHus). OnpeaeanTe OTHOCUTEIbHOE
BpEMs yIEp’KUBaHUS, OTMETUTh HAa XpPOMATOrpaMMe CHUTHaJI, IUIOUIa/b KOTOPOTO YBEIUYMJIACH.
[TpenmnonoXuTeabHO STOT CUTHAJ COOTBETCTBYET HAMMEHOBAHUIO 3TAIOHHOTO oOpasia. TouHyro
UICHTU(PHUKAIMIO TPOBEAUTE C YYETOM COOOpaKeHUH, BHICKA3aHHBIX BBIIIE.

[ToBTOpUTE OmMCaHHBIA XOA PabOTHI, B3AB JUIS aHANIM3a CICAYIOUIMI 3TalOHHBIN 00pa-
3ewl. B pe3ynbTare mpojienianHOro aHaau3a caenaiTe HASHTUPHUKAIMIO onpenensieMoro oopasia Ha
XpoMaTOrpaMMe UCXOIHON CMECH.

Ha omHO¥ 13 XpomaTorpaMM CMECH | 3TaJIOHHOTO 00pasiia (JIr000ro) u3MephTe pacCTOSTHUE
yaepxxuBanus. CpaBHUTE JaHHBIE AJI1 CMECH U JUIS STANOHA, MEPECYUTaTh MM B C U CPABHUTH C
JAHHBIMH CEKYH/IOMEepa, TOJTYYeHHBIMU MpH aHaimu3e. TakuM oOpa3oM, HEOOXOAMMO HAYYHUTHCS
MEPEBOUTH MAPAMETP «PACCTOSHUE yIIEPKUBAHUS B TTAPAMETP «BPEMsl YIACPKUBAHUSY.

[To yxazanuro npenojaBaTesis IpeaCTaBbTe HEKOTOPBIE JAHHBIE B BUJIE ITapaMeTpa—«00beEM
yIaep KUBaHUs. 3anoiHuTe Tabauiyy. Hanummre Ha XpoMaTorpaMMe UCXOJHOW U aHAIM3UPYEeMOit
CMeCH HAaWMEHOBAaHUS KOMIIOHEHTOB. XPOMAaTOrpaMMBI IMPHIIOKHUTE K OTUYETY:

Tabnuna — napaMeTpbl Ka4ECTBEHHOT'O aHAJIN3a

Mopajox
Bewecreo tp, € i e [P vma | Vi ma | lgV'g EBLIXO/1a
KOMIOHEATOB

1| —

3.

HexyecTeennas X
CMECE X.
X %

Ha ocHOBaHMM MOTy4eHHBIX TAHHBIX JUIS CMECeld M3BECTHOTO COCTaBa MOCTPOUTH TPadHK 3aBH-
CHMOCTH JIOTapU(MOB MPUBEAECHHBIX 00bEMOB yepKuBaHHs Ha (aze kapOoBakc-6000 (momnsipHasi) ot
norapu(MoB MpUBEIECHHBIX 00bEMOB yepkuBaHusA. Bo3moxkHo ucnonb3oBanue u Apyrux HXO. C
HOMOILBIO TIOCTPOEHHOTO rpaduKa MPOBECTH UICHTU(HUKALMIO aHATN3UPYEMBIX HEM3BECTHBIX COS/IMHE-
HUM.

Ortpasure B BBIBOJIE pe3y/IbTaThl IOTYYEHHOTO MCCIEA0BAHMS.

JlaGopaTopnas paGora Ne2
KonunuecTBeHHBIN aHANIN3 CMECH Pa3IMYHBIMU METO/IaMU

Ienp pabotel: OnpenenuTs KOJUYECTBEHHBIN COCTaB aHAIM3UPYEMOW CMECH JBYMsS Me-
To/aMu (TI0 yKa3aHUIO MpernoaBaTesis).

Arnmnapatypa, ycinoBusi 1 00BeKTBl XpoMaTorpapupoBanus (mapaMeTpbl Xxpomarorpadupo-
BaHUs MOTYT OBITh U3MEHEHBI):

Xpomarorpad «Kpuctammokc4000» nim apyroit ¢ AUII. Kanunspuas kononka (100x0,3)
MM.

I"a3-HOCHTEND —a30T

Temneparypa Tepmocrara koaoHok — 220° C

Temnepatypa tepmocrara ucnapurens — 310 °C

Temneparypa Tepmocrara JUIT -310°C

CkopocTb raza-Hocutens —80mi/mMu H

[Ikana 4yBCTBUTEIBHOCTH JIETEKTOPA

(monOupaetcs skcnepuMeHTanbHo) — 128x 109

O06bem BBOAMMOM B HnapuTelb mpoosl — 0,1 MK

OOnbexT aHanu3a: Bo3MoXHBI ClleyIoe roMOJIOTHYECKUE Psiibl (10 BEIOOPY MpenojaBa-
Tes):



H-I'excaH, H-OKTaH, H-HOHAH,;

Bensoun, Tomyor, 3TUNOEH30T;

OTaHoII, NPONaHojbl, OyTaHObI, IEHTAHOJIbI;
. AUETOH, METHJISTUIIKETOH, IUITUIIKETOH.

O6’beKT xpomatorpadupoBanus: 1% umm 3% unu 5% pacTBOpBI ATUIIOBOTO CIIUPTA, B Ka-
YeCTBE BHYTPEHHETO CTaHAapTa Ucnoib3zyercs 4% H-nponwioBbiit cnupt. [lo ykazanuio mpemo-
JaBaTelid UCCIEyeMble PacTBOPBI MOTYT ObITh 3aMEHEHBI.

XoJ paboThl: 3aTUCHIBAIOTCS TPU XPOMATOIPaMMbl aHAM3UPYyeMOl cMmecH. JlaHHbIE JUIst
TpPeX XpoMaTorpaMM 3aHOCST B TaOJIUILY.

Tabnmp | — Konpuecteenmuii anams

b s

Covnmnenne b. sewe by e mam 5, aise” n .

Ha ocHOBaHMM IIONY4YEHHBIX [AaHHBIX PACCUUTHIBAIOT BOCIPOM3BOJUMOCTb U3MEPEHUS
BBICOT U IUIOIIAJEH MUKOB.
Koadduuuent Baprannu BIYUCISIETCS IO GOpMyIIe:

- . 100%
X!

rae Sw— CpeaHss KBaJpaTU4Has OTPEIIHOCTh ONPEeIICHH MapaMeTpa IuKa,
S, =W-K,
rae W — pa3HOCTh MeX/ly HauOOJIbIIMM U HAMMEHbIIUM 3HAYCHUSMU PsJla U3MEPEHUH;
Kw — craTuctudeckuii pakTop, 3aBUCALINNA OT YHCIa U3MEPEHUH (CM. TalI. 2).

Tabmmm 2. 3mueme dasropn K, ana pacuety npufinoecnnmo  CTARIEPTHOM

OTREIHFHEH AR

Hncae mEpiiieins
LIS e e R
K, 089 | 059 | 049 | 043 | 040 [ 037 [ 0,35 | 034 | 033

' 3 1 5 fi 7 R 9 1

KoHIeHTpaluio BemecTB B CMECH ONPEAETUTE OJHUM M3 Ipe/laraéMbIX HUXKe METO/I0B.
AHAJIU3 KOHTPOJILHOM CMecH MeT0/10M BHYTPeHHel HOpMAaIu3auuu
BBoautcs B xpomatorpad mpoba aHaIM3UPYEeMON CMECH, COJepiKallel U3BECTHOE YHCIIO
KOMIIOHEHTOB (N), U3MEPSIOT IJIOLIaAN BCEX MUKOB.
C nmomomuipio MacCcoBBIX KOA((HUIMEHTOB OTKJIMKA PACCUUTBHIBAIOTCS CKOPPEKTHPOBAHHBIE
IUTOMIA/IN TUKOB OT/CNIBHBIX KOMITOHEHTOB fi - Si.
MaccoByto 70110 KOMIIOHEHTa (1) paccUuThIBaeM 1o (hopmyie:

__fisi
Idfi En 1f2 52

B ciiyuae yrneBogoponos u gerekropa JIUII ans fi cnmpaBeanuBo paBeHCTBO:
fi= E‘ rae Mi — monekynsipHas Macca KoMroHeHTa i, y Ci — 4HcIio yriepo/ia B MOJIEKyJIe
ATOr0 KOMITOHEHTA.
[Tpumep: [lana nponan-OyraHoBasi cMechk. PaccunTtaiiTe MaccoByIO 1010 IpOMaHa, UCXOIs
U3 CIEAYIOIMX JAHHBIX: B aHAJU3UPYEMOM Tra3e ObUIM HIEHTH()UUIUpPOBaHBI 3TaH, MPOIaH,
n300yTaH, OyTaH, W30MEHTaH M TMeHTaH. [lnomany NMKoOB Ha XpoMaTorpaMMe COOTBETCTBEHHO
pansl (B MM2): 24, 1520, 336, 1280, 125 u 18.

Pemienue:

. 3
Winonan = 5 = = = =0.4631
non 30,07 8,12 58,12 2 12,15
30,0 244 44,10 15204 58.1 336 4 £.1 1280 4 T .]3_]25- Ll 18
2 3 4 4 5 5

AHaIM3 KOHTPOJIBHON CMECH METOJIOM BHYTPEHHETO cTaHaapTa. B mpoOy BBOAAT pacTBOp
CTaH/JapTa U3BECTHOM KOHIEHTPAIIMU, CMECh BBOJUTCS B XpoMartorpad) W CpaBHHBAIOTCS ILIO-
aJM MMHUKOB BemiecTBa (1) U ctaHgapra (s).

AHanuTHYeCKOoe OIpeAesieHue NPOBOAAT cleayromuM obOpa3zom: CMeENIMBaIOT OIpese-
JIEHHBIN 00BeM aHanmu3upyemMoit mpoOsl (Vi) ¢ onpeneneHHbiM 00beMoM (Vs) pacTBOpa cTaHmapTa
(s) u3BecTHOM KOHLEHTpanuu Cm,s.



OnpeeieHHbBII 00bEM CMECH BBOJIUTCS B XpoMaTtorpad, U3MepsIoTCs IO TUKOB Be-
niectBa (i) u BemecTBa cTanaapTa (s) mo xpomarorpammam Si u Ss. Konnenrparuto Cm,i BerecTsa

1 pacCUMTHIBAIOT MO (hopmyiie:
o Wk

= C. .

N L'rl . fj. . SS m,i

Benuuuny fi/fs onpenensitoT kak OTHOIIEHHE IUIOMIAZCH MOJEIbHONU CMECH C U3BECTHBIMU
koHIeHTpanusaMu Cm,i = Cm,s.

[Ipumep: anubim MetonoMm ¢ JUII ¢ ucnonp3oBaHueM BHYTPEHHETO CTaHIApTa B KPOBU
OBLI OTIpeIeNIeH ATaHOJI, PACCYUTATH €T0 MACCOBYIO KOHIIEHTPAIIHIO.

B kauecTBe BHYTpPEHHEro CTaHAapTa MPUMEHSUICS METHJIITHIIKETOH.

Bennuuny fi/fs onpenensiiu npu aHanmse BOJHOTO pacTBopa dTaHoa (1) ¥ METHIIITHIIKE-
TOHa (S) ONMHAKOBHIX KoHIeHTparuii Cm,i = Ci,s = 2 Mr/mu1 nonyumy 3Hadenus: Si =401 mm? u
Ss =859 mm?. Torma U3 BBHILENPHBEICHHOIO YpaBHEHHs cileayer, uto fi/fs = 2,142 (oTHOIIeHHE
Vs - Cm,s/Vi - Cm,i = 1). CoOCTBEHHO aHAJIM30M KPOBH OBbLIH MOJYYEHBI CICIYIONIUC TaHHbIC:
o0beM KpoBH Vi =1 M1, 00b€M BOJHOTO pacTBOpa CTaHIApTa C KOHIEHTpAIHEH

Cm,s = 1,014 mr/mi1, Vs = 1 mi, Si =425 mMm2 u Ss = 615mm2.

Frureune:

e 1-615

Bo3morkHo onpenenenue koHuenTpauu (C) JaHHBIM METOJIOM UCIIOJIb3YS KaIMOPOBOYHBIE
ko3 punmenTs! (K).

MOXHO TIOCTPOUTH KaIMOPOBOYHBIM TpaduK 3aBHCUMOCTH: OTHOIICHHS IUIOMIAIN
UCCIEIYyeMOTr0 BEIIECTBA K IUIOMIAAM THKAa CTaHJapTa OT KOHIICHTPAIMU OIPENeieMOro
BEIL[ECTBA.

[ToxyueHnsle qanHbIE OQOPMIIIIOTCS B TabnuIe 3.

Tabnmum 3 — Peaynerars sECmepaseirm
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AHaJIM3 KOHTPOJIBHOI CMeCH METOA0M CTAHAAPTHOM 100aBKH

K nccnenyemoit mpobe 100aBIsIOT ONpeIeeHHOE KOIUYECTBO aHATU3UPYEMOTr0 BEIeCTBA
(1). [IpoBoauTCs 1Ba BBOJA MPOOBI: B MEPBBIN pa3 BBOAUTCS OMPENIEICHHOE KOJIUYECTBO HCXOTHON
poObl, a BO BTOPOH pa3 - ONpeeNICHHOE KOJIWYECTBO CMECH, B KOTOPYIO BBeJ€Ha CTaHIapTHas
no0aBKa.

ITocnenoBarenbHOCTD ONEpanuii:

1. B xpomarorpad BBOAuTCS ompeaeneHHbIH o0beMm (Vi) aHanusupyemoil mpooOsbl,
U3MepseTCs Iomaah Si - oAb MUKa BenlecTna (i) Ha XpoMaTorpaMMme.

2. OmpenencHHBI 00beM aHamu3upyeMmoii mpoOsl (V%) cMmemaeM ¢ ompeeneHHBIM
o6wemoM (V%) pacTBopa ompenensemoro BemecTa (i =s) n3BecTHOH koHIeHTparmy (Cs).

3. B xpomarorpad BBOmuTCsA ompeaesieHHbIH 00beM (V'i) cMecH, MOTy4eHHOH IO 1. 2,
u3Mepsercs miomians (S'i) - IIomaahp MuKa BemecTra (1) Ha XpoMaTorpamme.

4. Konnenrpanuro (Cm,i) BemecTBa (il B HCXO/JHOU MPOOE PaCCUUTHIBAIOT IO (PpopMyIIE:

!

* SL—VL, * (1 + ViZ) - 1]
5V Vi
[Tpumep: MeToaoM cTaHAAPTHOM 100aBKU HACHTU(HUIIMPOBAH OEH30J1 B HUTpOpa3OaBUTEE.

C,, ; = Elms
MLl |;_|t|:l




Paccuutate ero konueHtpanuio Cmi Ha OCHOBAaHUM CIICAYIONIUX JaHHBIX: OOBEM BBEICHHOM
npoosr — Vi =1 Mk, Sj = 865 mm?, VO =10 mit, V% =5 mxa, CTaHIapT 100aBIEH B BUJIEC YHCTOTO
(aepazbaBienHoro) 6eHzona, mosromy Cm,s TOXAECTBEHHA €ro IUIOTHOCTH, T.e. Cms=p = 0,879
r/mn. Tlocne BBoma HOBOM mpoObl momydaem: V'i = 1 Mk, S'i = 1040 mm2,

Pemenne: B mamem cimywae VOs/VO% << 1, m03TOMy STHM COOTHONICHHEM MOXHO
npenedpeus. Torna nomyunm:

51070879 [1040 1

Cm(fm:ll'{ch.‘l] = 10 |: 867 1

L
1} =2,17-107% rfmn

AHAaJIU3 KOHTPOJILHOM cMecH MeTO/10M a0CoJII0THOH KaInOpoOBKHU

Cy1iecTByeT /1Ba BapHaHTa: MPSIMOE CPaBHEHUE U METO]1 KaTMOPOBOYHOM KPUBOH.

B citydae npsimoro cpaBHEHHsI MOCTYIAOT CIEAYIOUIMM 00pa3oM:

1. Bsomutcs B Xxpomartorpad ompeneiacHHbi o0beM (Vi) aHanM3upyemMou MpoOHI,
U3MepsieTcsl IUIONIaNb MHKa BemecTtBa (i) T.e. Sj, KOHIEHTPALUIO KOTOPOTO HEOOXOIUMO
OTIPEICIIUTb.

2. B abcomoTHO TeX e YCIOBHIX XpoMaTorpadupoBaHHs BBOIMM ONPEACICHHBIN
00BeM (Vs) kKanuOpoOBOYHOTO pacTBOpa ¢ U3BECTHOU KoHUeHTpauuen cranaapta (Cm,s), H3MEPSIOT
Ss, T.€. IIOIA/Ib MHKa BEIICCTBA (S).

3. Jlns pacuera KOHIEHTpaluu BemiecTBa (1) B aHAIM3UPYEeMOW NpoOe HCIOIb3YIOT
ypaBHEHHE:

Cpni = H.L * Cps

FERT L

B cnyuae, ecnu kanuOpoBaTh CTaHAAPTHBIM PACTBOPOM aHATU3UPYEeMOro BeriecTBa (1).
Torma i = s, WCKIOYaeTCss HEOOXOMUMOCTh omnpexeneHust cootHomenus fi / fs u ypaBHeHue
YIPOIIAETCS:

MeTto10M KaJlnOpOBOYHOM KPUBOM MOJIb3YIOTCSA OUYEHb YacTO MPU CEPUMHBIX aHAINU3aX.

Cpi = 225,
g V;

C 9T0ii 1IeTTBI0 TOTOBSIT PACTBOPHI AHATM3UPYEMOTO BEIIECTBA PA3IMYHON KOHIIEHTPAIUH C
Y4eTOM TOTO, YTOOBI OHA HE BBIXOJWJIA 32 JIMHEHHBIM TUHAMHUYECKUN JUAMa30H JeTeKTopa.

BBogst B xpomarorpad omnpenereHHOE KOTMYECTBO POOBI, N3MEPSIOT IJIOMIA M TTOTyYeH-
HBIX IIMKOB M CTPOSAT KATMOPOBOYHYIO IIPSMYIO 3aBUCUMOCTH KOHILIeHTpauu BemecTsa (Ci) oT miio-
maau (Si). [oce yero oT mpemnogaBaresns MOJIy4arOT BEMECTBO HEM3BECTHOM KOHIICHTPAIIUH, XPO-
MaTorpaupyroT ero B TeX K€ YCIOBHSIX M ONPEIENIIOT €ro KOHLEHTPALHIO.

OTpa3zute pe3yabTaThl MOTYYSHHOTO HCCIIEIOBAHNUS B BBIBOJIAX.

Pa3nen 3. Ontuueckue metoasl. Undpakpacuas cnexrpockornus (MKC)

NnenTuduxanys opraHn4ecKux coeAMHeHU M
JlaGopaTopnas pa6ora Ne3 VM neHTrnuKaiy anKmwIbHEIX (pparMeHToB.

CTymeHTHl IensaTcs Ha Mallble TPpYIIsI o 4-5 genmoBek. Kax ol rpymnme BeigatoTcst 3-4 HENMOIMUCAHHBIX aM-
MyJI, COAEPKAINX MpeAebHbIC U HelpeAeTbHbIe yriieBo1opoisl. CHUMaIOTCS VIK-CIIEKTPHI U, MOIB3YSICh HIKEH3IIO-
JKEHHOH Teopureil, Heo0X0IMMO ITPOBECTH KaUeCTBEHHBIH aHAJIN3 HEM3BECTHBIX BELIECTB.

Wpentndukanmy ankmibHblx pparmentos. s rpynn CHsz, CH, HaOmogaoTes B CrieKTpe MOJIOCh HOTJIoIIe-
HUSI, 00YCIIOBJIEHHbIE BAJICHTHBIMH U lepopManmoHHbIMU KoieOanusiMu csazu C—H.

Banenrnbie koneGanus ceszu C—H ankuibHbIX QparmenToB oOHapyxkuBatoTcs B o6mactn 30002840 cmt.
Heo6X0MMO TOMHHUTE CJIEAYIONIEE MPABUIIO: BaJleHTHbIE KoJebanus csaszeit Csp~H, kak mpasuio, HabmroparoTcs
umwke 3000 cm?, B To BpeMs Kak BaneHTHbIE KoneOanus ceaseit Csp>~H u Csp—H nexar sbume 3000 cm .

Banentusie xkonebanmst MeTriabHBIX Tpynn (CH3 ) HaGmogaroTes B BUIE IBYX TOJIOC MOTIIOIMIEHHS ITpr 2962 n
2872 cm L. IlepBas — pe3y/IbTaT aHTUCHMMETPHYHOTO (as) BaJIEHTHOTO KOJeOaHus, B KoTopoM jse cBa3u C—H meTunb-
HOM TPYIIB pacTATHBAIOTCS, B TO BPEMs KaK TPEThs CKUMaeTcs (Vas CH3). Bropas monoca o6yesoBiena cuMMeTpHY-
HbIMH (S) BaJieHTHbIMH KonieOanusimu (vs CH3), korna Bce Tpu cBsizu C—H pacrsruBarotcst Wi CKUMaroTcs B dase.
Hanngme HeCKOTBKUX METHIBHBIX TPYII MPUBOANT K YBEIMUEHUIO HHTEHCUBHOCTH COOTBETCTBYIOIINX MOJIOC.

BanenTtasie kosebanus metuneHoBbiX rpynn (CH2 ) Takke HaOMIOOAIOTCS B BUAE ABYX IOJOC TOTJIOMICHHS
(2962 n 2853 cm 1), 00yCIIOBIEHHBIX AHTUCUMMETPHYHBIME (Vas CH2) 1 cummeTprunbivu (vs CH,) BaeHTHBIME KOJIe-
OaHUsMU.

ge{l!O[zMa!!I/IOHHLIG kosebanus cBsa3u C—H anKuapHbEIX {b[zaFMCHTOB. B metunbHOMR rpynre MOTryT OpOsBJIATHCA



JBa 1e()OpMalMOHHBIX KoJieOaHMs: CUMMeTpH4YHOe fedopmannonnoe kosedanue (6 CH ), npossistomeecs okono 1375
cm L, u anTHcMMMeTprdHOE nedopmalorHoe Koebanue (8. CH3) — B o6mactu 1450 cmt (puc. 4).

H H o

T H N H
H' HY [ 4
() 2
Puc. CummerpruHoe nehopManmoHHOE KOJleOaHne B METHIIbHOM Tpymme (1); anHTucuMMeTpudHOe nedopma-
OUOHHOE KoNlebaHue B METIIIHHOH rpymme (2)

-1
[ormomenue mpu 1375 cM ~ sBJIseTCSA BaKHBIM KpUTEPHEM MOATBEpsKACHNS cTpoeHns. OHO OTCYTCTBYET B CIIeK-

Tpax COEIMHEHUM, HE COAEP KALUX METWIBHON IPYIIIBL
B MeTHeHOBO# rpymme HabMomaeTes YeThipe THIA AeGOPMAIUOHHBIX KoNeOaHull (HOKHHUYHBIC, BEEpHBIE,

MasTHUKOBBIC, KpyTHibHBIE). [Ipn 3TOM Hambosee WH(POPMATHBHBIM SBISETCS MoriomeHne B obmactu 1465 cm

1
, O0YCIIOBICHHOE HOXHHYHBIM AchopMannoHHbIM KonebanueM (&g CH2) (puc. 5, Tadm. 1).
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Boanosme uncaa (em )

Puc. UK-cnektp nogexana
Tabnuna 1. - CBogHas tabnuia BaneHTHbIX (V) u nedopmaimonnsix kosiedanuii (8) C—H u C—C cBsizelt paznny-

HOro Tvna yrijieBoaopoioB

Tunsl cBA3U BanenTHble HedopManmonnbie KoJieOaHusi, CM -
KoJIe6aHus, cM
C—H MeTHIBHOM TPYIIIIBI Vas 2962 U Vs 0s 1375 u das 1450
MetunenoBsix rpymmn CHa Vas 2962 1 vs U3 4-x Hanboiree mHTEHCHUBHO 05 1465
=C-H 3010-3095 C-H 1000-650
=CHR 3040-3010
=CH> 3095-3075
C=C 1650
R—C= C- (otcyrcTByer y ale- 2260-2100
THJIEHA U MOHO3aMEIICHHBIX )
—-C=C-H 3333-3267 700-610
C—H 6en3omna 3100 u 3000 Bremockoctapie 900—-675 1 TIIOCKOCTHEIE
1300-1000
O06epToHBI HehopMaAIIMOHHBIX KOJICOaHU
2000-1650
CkeneTHbIC KOJICOaHUs IUKIIa 1600-1585 u
(6enzom) 1500-1400

Unentnduramusa cesseii C=C

Unentuduxarus casaseit C=C: Bce oObIYHBIE alKeHB! MOTIOMAIOT B 06nactu 16500120 et (puc. 5.8, 5.9).
YacroTa BaneHTHHIX Konebanuit =C—H nabmopaerca npu 3010-3095 cm?, npuuem 3navenne v=C—H onpenensercs
CTETICHBIO 3aMEIICHMS TIPU IBOHHOM CBs3M (Tabu. 1).
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Puc. UK-cmektp rexcena-1

HawnbGonee xapakTepHbIMH THIIAMHU KOJICOAHUH aJIKEHOB SIBIIIOTCS BHETUIOCKOCTHBIE Ie()OPMAIMOHHBIE KOJIe-
6anms C—H B o6mactu 1000-650 cm 2.

JList alleTHIIeHOBOM IpYIIBI XapaKTEePHBI BaJICHTHbIE KosteOanus cBs3eit aAByx tunoB: C=C u C—H. {nsg aneru-
JIEHa ¥ er0 MOHONPOM3BOJIHBIX XapaKTEPHO TAaKKe IoJioca noriomeHus nedopmannonubix konebanniit C—H. Ha puc.
7 npusenen K-cnextp renruxa-1.

Banentnsie xonebanus csisu C=C HaOironaroTcsi B BUJe ciabol MOJIOCH MO-TIIOLIeHUs B obxactu 2260—
2100cm ™. JTyist caMoro aleTUIIeHa M €ro CHMMETPMYHO 3aMEIEHHbIX BaJleHTHbIE kKonebanus C=C He MpOsBIISIOTCS.
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Bonxosbic sucaa (cv!)
Puc. MK-cnektp renruna-1
BanenTHsie konebanus cBsizeit C—H B ciekTpax MOHO3aMEIICHHBIX aIKMHOB MPOSBISIOTCS B 00mactu 3333—
3267 cm! B BUJIE MHTEHCUBHOI T10JI0CHI HoryomeHus. Jedopmannonnble konedanus casseit C—H TepMUHATIBHBIX aJl-
KMHOB (CBSI3b Ha KOHIIE IIETIM) ¥ UX MOHO3aMEIIEHHBIX JAI0T CHIBHYIO IHPOKYIO MOJIOCY MOTIIOMICHHUS
B o6nactu 700-610 cm ™.

JladopaTopHas pa6ora 4
PedpakTomeTpuueckoe ompeeneHue cocTaBa CMECH 3TaHOI - BOAa

PedpakTomMeTpuuecKuii METO SIBISCTCS OJTHUM H3 CAMBIX MPOCTHIX (PU3UKO-XUMHUYECKUX METO/IOB aHAIH3A C
3aTparoil HeOOJBIINX KOJMYECTB aHATH3HPYEMOTO BEIIECTBA U IMPOBOAMTCS 32 OYCHb KOPOTKOE BpPEeMs. DTOT METOJI
aHaliM3a OCHOBAH Ha M3MEPCHHU TI0Ka3aTels MPEIOMIICHHS aHATU3UPYEMOro BElleCTBa. BelnynHa moka3aTens mpe-
JIOMJICHUSI 3aBUCUT OT MPUPOIBI BEIIECTBA, JUTMHBI CBETOBOH BOJIHBI, KOHIICHTPAIH PACTBOPA, TemIiepatypsl. [Ipupoay
BEILIECTBA B JIAHHOM Clly4ae OIpeJeNisieT CTEHeHb qe(OopMUPYEMOCTH €ro MOJIEKYII 10/ JIeiiCTBHEM CBETa — CTeleHb
MOJSIPU3yeMOCTH. UeM WHTEHCHUBHEH MOJSIPU3yeMOCTh, TEM CHJIbHEE IMPEIOMIICHHE CBETAa. 3aBHCHMOCTH [MOKA3aTesIs
MpPEJIOMJICHHSI OT JUTMHBI CBETOBOW BOJIHBI Ha3bIBaeTCs AucIepcueil. UeM MeHblle [UIMHA BOJIHBI, TEM 3HAYHUTeIbHEe
npesnoMieHre. BiusiHue Temmneparypbl Ha 3HAUSHUS TOKa3aTeNeil MpeoMIIeH s Ta30B U KUIKHX TN CBSI3aHO C BEJH-
YHHAMHU HX K03(GHUIHEHTOB 00beMHOT0 paciiupeHus. [Ipy MOBbIIICHUH TEMIIEPaTyPhl BEINYNHA TI0KA3aTelNsl IPEIoM-



JIEHUs] YMEHbILAETCS, IPY OHWKEHUU — yBennuuBaeTcs. [lonpaBKy Ha BIUsHUE TEMIIEPATYPbl PACCUUTHIBAIOT 110 Clie-
nyroreit gopmyse: n t =n20+(20 - t)-0,0002, rae nt — nokasarenb NPEIOMIIEHHS NPU JaHHOW Temmeparype, n 20 —
nokasareJpb npenomienus npu 20 0C. B cipaBoynukax npumensercs ooo3nadenue 20 D n — mokasaTens mpeioMIIeHus,
n3mepenHbid pu 20 0C u anuHe BosiHbI cBeTa 589,3 HM. Omnpenenenus nokasaressi IpeJoMIeHUS TPOU3BOISAT C IO-
MOIIBIO CIICIHATBHOrO MprOOpa, Ha3biBaeMOro pedpakToMeTpoM. TeMmmepaTypHyr 3aBUCHMOCTH MPEIOMIICHUS
MOJKHO UCKJIFOYHUTH C MIOMOIIBIO YIEIBbHOM (1) wiu MonbHOU pedpakimu (R):

ol

n+2 p’

n’ -1 M
112+2.F!
rae p — IIOTHOCTh, M — MONEKYJIspHas macca.

Pedpakromerpuueckuii MeToj aHaiM3a OCHOBAaH Ha 3aBUCHMOCTH  [OKa3arens
NpeIaoMIICHUA CBE€Ta OT COCTaBa CHCTEMBEL. T'dKYIO 3aBUCUMOCTE YCTaHaBJIMBAKOT HYFEM
ONpEJCTICHUs  TI0Kas3aTells MPEJIOMIIEHMs Juls  CTaHJapTHOW cepuM  pacteopoB. [lo
JKCHEPUMEHTAILHBIM JIAHHBIM CTPOAT T'PAaJyUPOBOYHBIH rpadMK 3aBUCHUMOCTH «I10Ka3aTellb
NMpEeJIOMJICHUS — COCTaB CMECH», a 3areM, Mo rpapuKy HU HM3MEPEHHOMY [OKa3aTelr
NPpEIOMIICHHSA aHAJIU3UPYEMOI'0 PaCTBOpPA, ONPEALTIAT COACPKAHUE BECUICCTBA B HEM.

MeTOIl pe(bpaKTOMeTpPIH MNPUMEHAKT [IJIs KOJHYECTBCHHOI'O aHallu3a p33H006pa3HBIX
CIIOKHBIX CHCTEM PpacTBOPOB. HOCTOI/IHCTBaMI/I pe(l)paKTOMeTpH‘IeCKOFO dHaJIu3a ABJIAKTCAH
npocToTa U 6bICTp0Ta onpeneneﬂnﬁ, BBICOKAA TOYHOCTE aHalIU3a (,IlO COTBIX noneﬁ npoueHTa).
MeToa NpUMEHSIOT JUI aHalau3a pa3sHOOOpPa3HBIX CIIOKHBIX CHCTEM: FOPHOYHMX M CMa304HBIX
MaTepHaJloB, OHWOJIOTMYECKUX M IMHMILEBBIX MPOAYKTOB, JIEKaPCTBEHHBLIX MpernapaTtoB W Jp.
3HaueHHWe TI0Ka3aTens NpeJIOMJIEHHA  pacTBOpa, OIpEACIACMOro pC(i)paKTOMeTqueCKHM
METOJ0M, 3aBUCHUT OT KOHLEHTPAILIHH PaCTBOpPa U TEMIICPATYPhI. HpH HEH3MEHHOH TEMIIEPATYPE,
YeM BBIIIE KOHIIEHTPALMA pPacTBOpa, TeM OOJbIIE MOKa3aTenb MpenoMiaeHus. s pazHbIx
BEILIECTB 3Ta 3aBUCMMOCTh HOCHUT pa3HbIH Xapakrtep. /[ caxapHbIX pacTBOPOB 3Ta 3aBUCHMOCTh
XOpOIlIO H3y4YeHa W OToOpakeHa Ha MpaBOd ILIKajae MpuOopa, Mo KOTOPOH HEMOCpeICTBEHHO
ONpeAeIsACTCS KOHILIGHTpAlMs caxapa B pacTBope. [[ns ompeneneHusi KOHLEHTpPALMH KaKoro-
mubo apyroro BemiecTBa (He caxapa) MHOJB3YIOTCS JIEBOM mIKanoit mpubopa, Mo KOTOpOH

OTIpeNIeNAI0T MOKa3aTeNb MPEJIOMIICHUS pacTBOpa. A BHaJalle YCTAaHABIMBAIOT 3aBUCUMOCTh MEXIY ITOKa3aTesleM Ipe-
JIOMJIEHUS U KOHLEHTpaluen pacTBopa.

ITpumep 1. OnpenennTs MOMAPHYIO KOHLIEHTPAIMIO MYPAaBbUHON KHUCIIOTHI, €CIIM MOoKa3aTeb npenomienus 12,21 %-
ro pactBopa ee paBeH 1,3405, a mokazaTens MpeToMIIEHUST UCCIIEyeMOro pacTBopa paseH 1,3375, ¢ yueTom TOTO, 4TO
MEKy KOHIICHTpaIMel 1 IoKa3aTesieM IPEeIOMIICHHS B 5TOM MHTEpBAJIE CYIIECTBYET MPSIMOJIMHEHAs 3aBHCUMOCTb.
(n(H70) = 1,3330). Pemmenne: Tak kak 3aBHCUMOCTD MEXIY TOKa3aTelleM IIPEIOMIICHHUS W KOHIICHTPAIIUEH MPSIMOITH-
HeliHa, B JaHHOM cJIydae JUIsl pacdeToB MOXKHO HCIIOIb30BaTh pepakTomMeTprudeckuii Gpaxrop. Paccuntaem pedpaxro-
METPHIECKHiT (JakTOp, NPUHSB B KadecTBe nd

Fe 1,3405-1,3330
12,21
PaccunTeiBaeM NPOIEHTHYIO KOHIEHTPAIIHIO MYPaBEHHOM KHCIIOTEL.
n.—n, 13375-1.3330

w, = = =7,33%.
F 0,000614

Haxonum no cnpaBouyHuky minotHocts 7,33 %-ro pacTtBopa MYpaBbHHOH KHCJIOTEI
p=1,1776 r/em’. PaccunThiBaem maccy 1 M pacTBopa
m=p-V=1,1776 - 1000=1177,6 r.
B osOM 1M’ pacTBOpa CONEPKUTCA MypPaBbUHOM KUCTOTHI
_m-e@ 1177,6-7.33

R=r- M=

=0,000614 .

m= = = 86,32.
100 100
PaccunTbiBaeM MOJIIPHYIO KOHLEHTPALHMK MYPaBbUHOM KHCIOTBI
c=2 _ 86,3 =1,875m0m6/ om’ .
M 46,03

HpnMep 2. I[J'ISI OMIpCACIICHUA COCTaBa paCTBOPA 3TUJIIOBOTO CIIUPTAa B BOAC ObLIH OIIPCACIICHEI 110~

Ka3aTCJIu MPEIOMIICHUS CTaHAAPTHBIX PaCTBOPOB
¢, /100 M 5 10 15 20 25

n2 1,3362 1,3396 1,3433 1,3470 1,3504




[Tokazarenb npesoMIIeHHs UccieayeMoro pactBopa cocraBui 1,3450. PaccuntaTs MONISIpHYIO KOH-
[EHTPAIMIO 3THIIOBOTrO cnupTa. Pemenne. CTpouM rpagynpoBOUHbIN rpaduk B KOOpJUHATAX: T10-
Ka3aTesb IpeIOMIICHHS (n) - KOHIICHTpAIMsI CITUpTa B pacTBope (puc. 1).

n
1,35

1,345

1,34

10 15 20 25
C. /100w

Puc.1. 3aBUCHMOCTD ITOKa3aTeNs MOPpEeJIOMJICHUA 3TUJIOBOTO CITUPTAa OT KOHIEHTPAallkuKU

Lh

[To rpaduxy Haxoxum ¢, = 17 r/100 e’ i 170 v/am’. PaccuntsiBaem MOJISPHYIO
KOHIICHTPALIHIO 3TUJIOBOTO CIIHPTa
m 170

c=——=———
M 94,0654

7Pa3)1e.11 4, SAMP-cnexTpockonus

=1,807 Mo/ om®

JlabopaTopnas pa6ora 5
HnenTudukauus coelMHeHMIl ¢ MCNO0Ib30BAHUEM CIIEKTPOCKONUM 'H aMP

Meton xommyectBeHHOU cnekTpockonun IMP (KC SIMP) xapakTepu3syercst Manoii BeIHIHHOMN YHepreTHde-
CKHUX BO3JICHCTBUH Ha BEIIECTBO, T.€. OTCYTCTBHEM €TI0 XUMUYECKUX MIPe0Opa30oBaHMH, pa3elIcHUsI HA KOMIIOHEHTHI,
WMOHHM3ALUK M T.J., YEM BBITOJHO OTJIMYACTCS OT OOJBIIMHCTBA XUMHUIECKUX, (PU3NKO-XUMUYECKUX U (PU3UUECKUX Me-
TOJIOB MCCJIEAOBaHMI. JTO MO3BOJSET CUUTATh €r0 HanOoJee SIKOJIOTUIECKH JPY>KECTBEHHBIM K OOBEKTY MCCIIENO0-
BaHMS M yJIOBJIETBOPSIONIMM CTPOTUM KPHUTEPUSM «3eJIeHOH XuMum». [Ipy n3ydeHnn MHOTOKOMIOHEHTHBIX CHCTEM
OCHOBHOE YHHKaJbHOE N0cTOMHCTBO KC SIMP — nuHeiiHas CBSI3p MHTEHCHBHOCTEH CHUTHAJIOB B CIIEKTPax ¢ KOJIHWYe-
CTBOM OTJEJIbHBIX KOMIIOHEHTOB WIH (pParMeHToB, UX OOYC/IaBIMBAIOIINX, YTO M30aBISET OT HEOOXOAMMOCTH
npuMmeHeHus: pedepeHTHbIx 00pasos. [lo uHdopmaTuBHOCTH M pazHooOpasmio Mertoauk uccienosanus KC SIMP
TaKke He MeeT cebe paBHBIX. OTMEYEHHbIE JIOCTOMHCTBA OOPETAIOT B MOCIEAHHE OBl 0COOYI0 NPHUKIAJHYIO
MIPUBJIEKATEIBHOCTD Oarojaps MOBHIIEHUIO YYBCTBUTEIPHOCTH METO/1a, aBTOMATH3aIMK 3KCIIEPUMEHTAIBHBIX IPO-
Lenyp, a rIaBHOE — pa3paboTKe NPOMBIIIIICHHOW MIHHATIOPHOM HU3KOOI0KETHON IIPOTOYHOMH anmapatypsl IMP

Nzmepenne [IMP criekTpoB OpraHM4eCKHX COEIUHEHHI IPOBOAUTCS Ul PACTBOPOB C KOHLEHTpanuen ot 5%
10 20%. B xagecTBe pacTBOpHUTENEH MOTYT OBITH NCIIOIB30BAHBI COCJMHEHMS, HE HMEIOIINE COOCTBEHHBIX CUTHAJIOB B
UccleayeMoi 00IacTH M He B3aNMO/ICHCTBYIOIINE C PACTBOPEHHBIM BEIECTBOM. TakUMH pacTBOPUTEISIMUA MOTYT OBITh
TeTpaxJIopMeTaH U cepoyriepon. Ho He Bce coeMHEHHs XOpPOIIO PAacTBOPHUMBI B HUX, M yKa3aHHbBIE PACTBOPUTEIH
SBJISIFOTCS] TOKCHYHBIMH. [103TOMY HCIIONB3YIOTCS M IPYTHE BEIIECTBA, HE COJIEp KaIIe IPOTOHOB WM HMEIOIIHE JIHIITh
onuH curnan B criektpe [IMP (mumeruncynsdokeun, DO, CDC1s, GeH301, HIUKIOTeKCaH, THOKCaH U Ip.).

Takum 06pazoM, «HIeabHBIN» PAaCTBOPUTENb JOJDKEH OBITh alpOTOHOHHBIM, HHEPTHBIM, HU3KOKHIIAIINM H
HeJI0poruM, Harpumep, neirepoxinopopopm (CDC13). ManeHnbkuit y3kuil IPOTOHHBIN CUTHAN OT MPUMECHOTO XJIOPO-
tdhopma (CHC13) Menraer B oueHb peakux ciydasx. st oueHb pazdaBieHHbIX 00pa3noB goctynen CDC1l; 100%-Hoii
M30TOIHOM YUCTOTHI.

Ipu upeHTHGUKAME COEIMHEHMH ¢ HCHONb30BaHMEM crektpockonuy ‘H SIMP yuuThIBalOTCS CIELyIO-
M€ mapaMeTpsl:

* XUMHYECKUE CABHI'M CUT'HAIOB (CM. TAOJIHMIy XMMHUYECKHUX CIABUTOB)

* UHTErpanbHas HHTEHCUBHOCTh CUTHAJIOB Ka)KJO0ro THUIIA

* TIPOSBIEHHE CIHUH-CIMHOBOIO B3aMMOJECHCTBHA - B UAEATIBHOM Cllydae, IOMYyCKAaolLlee HHTEPIPETaLHIO
B IIPHOJIM)KEHUN CIIEKTPOB TIEPBOTO MOPSIIKA.

13C SIMP chmexTpsl cojiepkaT HMHGOPMAIMIO O YHCIE W THIIAX PA3JIMYHBIX YTJIEPOJIHBIX ATOMOB B
MOJIEKyJIe, TIPUYeM BO MHOTHX CIy4asx yAaeTcs HACHTH(PHUINPOBATh YETBEPTHYHBIC aTOMBI YIIIEPO/a.

Hmke mpuBeneH psaa XapakTepHBIX CIIEKTPOB COEIMHEHHWH Pa3IWYHBIX KIACCOB C MX KPaTKOI MHTEp-
npeTanuen.

[Ipumedanune: ecny B NPUBOJMMOM CIIEKTpEe HE yKa3aH PacTBOPUTENH, UCIIOJIB30BAHHBIN AJIST IPUTOTOB-
neHus o0pasia, moapaszymenaetcs cdcl3.

Kcraru, nosromy: Ilpu anammze cnekrpa 13C SIMP BemectBa He ciiefyeT yYMTHIBaTh TpH ONn3Kopac-
MOJIOKCHHBIX CHUTHAJIA, LIEHTPaJbHBIH M3 KOTOPBIX MMEET XUM. cABUT 77 M.I. OTo - curHai pactBoputens, CDCI3.



Coemumenne CgHya, B cnextpe 'H SMP waGmogaiorcs 2 rpyniel CHIHATOE - MyIETHIUIET ©
uenTpos 128 s (6H) o rpanner ¢ gentpos 088 sn (6. Mocnenmnil curuan npHagnexar I
seriibHbiy rpynnas (CCB CH.CHy)y Caraan npe 128 s0. momser npuaagiesars -CHa- wianm
=CH-pparnsentan. B cnexrpe B SAMP sabaioaaoTes CHIHATE TPeX PATTHYHEIY aToMon C Opi
342, 224w 141 s, Te B olmacTi HackiesHs atonon O Ha Tpex soaMomHeiy HaoMepHbIx
MEHTAHOR JAHHOMY HAGOPY CHIHATOR YIORISTROPAST TONLED H-NENTaN.
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B ciyqac pAIBCTBICHHBIX ANKAHOB CTICKTMUIBHAA KAPpTHHA B COUTRIIHHCTBE CHYUaes YCNOMMHAETCA.

WopakTepHEii NpeMep - WIoMepHEi H-nedTapy 2-sermadyram. B oero 'H AMP cnextpe
HaBMROOAKTCE MYNETHIDET © wentpos 1OE san (IH), ¢ 04eBHIHOCTERY COOTBETCTEYHMUMI
pparsienty =CH-, stviemamnet s obnactd 1.2 s (2H), cooreercrevioumiil -CHa-rpynne, u
HATOMHBIECH AYyDNeT H TPHILIET B OONACTH CHIHANOE METHIBHEIX TPYOI, COOTRETCTBVIOWIHE
pparsientan CHaCHs v CH{CH: ). B cnextpe “C AMP wabmopaiores 4 curkana B ofnacTi
HRCEILIEHHBIX aTomop C,
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B "H AMP coexrpe 22-gumerwadyrana wadmopsercs gmagpynser npe 122 sea (2H), ¢
OqeBHAHOCTRI npuHannesamnil dparsenty -CH.CH,. B ofaacTd CHIHAI0B METHIEHEX TPV
HaONFOQAKTCH WHTEHCHBHE CHHINET W HANOKHBIIACA HQ HEro NeRRIM [IEHOM  TPHIOET.
CymmapHeliil HHTErpAn THX CHrHanoe - 12, T.e. nepen Hamu - curdans rpyon -CH=CHs u -
C{CHz)s. MMpn anannae Y AMP CHEKTP CHEOYET BCNOMHHTE O TOM, 4TO CHIHARI YETBEPTHYHRLY
ATOMOE YTIEPONA HAMEKT HHIKHE MHTeHcHBHOCTH. Toraa curdanel npu 365, 289 u B9 wmn
ABMHHTCH CHIHATAMH METHIBHRIX Fpyin i dparsenta -CHe-. ManossrencisHeiid curaan opu 304
ML - CHTHAN HETBEFTHYHOTD aTonma =<,
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B cnekTpe "H AMP coegunenns CgH,ys (cTeneds menackimeniocT = 1, T.e. MOMEKYIA COMEpHET |
ABORHYHY CBATE HIH UHED) B o00acT cnabiy nonei Hadmo o Tes YIMHPeHHBIE CHIHANLL npi 4.69
s W 466 v | 2H). Takas kapTiHa XapakTepHa A0 TepMEHATEHBY NPOTOHOR TBOMHOE chai,
=CH;. Ocraeres onpefeniTh CIPYETYPY HACKIIIEHHOMD 0CTaTRA, cofepamero 4 aroma C. Buguo,
YT MOJIEKYILE COOSpRHT 1 METHABHYHY FPYIINY, CEBATAHHYIO ¢ QBOAHON CRAIEN - CHHCIeT npu 1.7
s (3H). OcransHbie CHIHADE OPHHAAIEHAT H-NPONWIEHOE Tpynme: TPHILIET B 00J0ACTH
ANTNEHELE DpoToses, npd 195 s, (2H), syasmanner opu 1435 s, (2H) o rpanner npa 009 s
(3H). B cnexrpe P AMP pabniaaes cHrHan opit 146 (<C<)u 1097 (~CH.), a Taxse npa 40,
223, 208 w 13R (macemuenweie C), 9To MOITREQEAIET VOTAHOBISHHVIO CTPYETYpY - 2-
MeTianenTen-1.
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Coeguaenne CgHpp. Creneds HEHACKINEHHOCTH I. B cnoexrpe 'H AMP uaémonaercs
"gnacenseckan” AMM-cucrema srriisHOH rpynne 0ocHaraer (9H) opr 1o Do noaeonser
YCTAHOBMTE CTPYVETVPY coemuuerns - HyCoCH-C{CHy):. Cnextp He AMP ee MO0 TEEPRAET:
COTEPHRHT CHrHATEl TP 1498 u 1088 sn (=C=), 33.6 (curuan YerpepTiudoro atoma C oueHs
sanoi uaTencHedocTH) 1 29.2 (-CH, ).
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Coegunende CgHyg. Crenedk HeHACRIITEHHOCTH 2, T, COfNHHEHHE COOEPKAT 2 OBOHHLIX
CRATLMKIA M Tpolinyio ceaak. B cnexrpe 'H SIMP nafmonanres keanpymet npu 205 s
(4Hp w0 rpanner npi 111 sa. (6H), cooTreTerayvionmh aTineHol rpynne, Jpyrax cirdaion Her -
H 3T0 NOIBONAET CAENATh JAKTHMEHHE O TOM. H9T0 HCCHEIYEMOE COSIHHEeHHE - alkHH ©
BHyTpHMoneyaaproll Tpolinoll cemwio. Cnextp “C AMP cemferenscTayer o Tom, 910 ero
MOMEKYIA CHMMETPHYHA - BCErD Ok 3 cHrHana: ope 8009 so. (-C=C-), 144 1 124 s
(HackeHHERE aTomMel Hy. MTak, 310 - rekcan-3.

Kpurepun onenku:
JIs1st O4HOM, 0YHO-3a049HOM (HOpMBI 00yUeHus (cemecTp 6):

- MUHUMaJbHO 6, MakcuMalbHO 10 6a/mioB 3a Kaxayro J1abopaTopHYIO padoTy (ecinu Bce
OTBETHI MPABWIbHBIE); 32 | HEMPaBWIbHBIA OTBET CHUMaeTcs 1 Oar;
Jiis 3a04HOM (hopMBI 00ydeHHS (ceMecTp 6):

- MUHUMAaJbHO 8, MakCUMalbHO 12 6aiioB 3a Kaxayro J1abopaTopHYIO paboTy (ecinu Bce
OTBETHI MPABWIbHBIC); 32 | HEMPaBWIBHBIA OTBET CHUMaeTcs 1 6ar;



MHWHOBPHAYKU POCCUN
HmxHexkaMCKkuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnuan) dheaepaabHOTO
TOCYJaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHckuil HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Kadenpa Hedgrexumudeckoro cuatesa

Hamnpasnenue noarorosku: 18.03.01 XumMuueckast TEXHOIOTUS

KoMmuiekT 3a1annii padoTsl B MAJIBIX TPyNnax
no pucuuminiae b1.0.28 «MHCTpYMEHTAIILHBIE METOILI aHATK3a

CemecTtp 6

[Ipu opranuzamnuu 1abopatopHOl pabOTHl B MHTEPAKTHBHOH (opme, cienyer oOpa-
I1aTh BHUMAHUE HA CIEAYIOLINE €€ aCHEeKThI:
e HyxHo yOeauThCs, 4TO yJamuecs: 00IaaloT 3HAaHUSIMU U YMCHHUSIMH, HEOOXOTUMBIMHU JJIS BbI-
MOJIHEHUS TpynnoBoro 3aganus. HexBaTka 3HaHUI O4E€Hb CKOPO J1aCT 0 ce0e 3HaTh — yJaluecs
HE CTaHyT NpWIArath yCUJINN AJIs BHIIOJHEHUS 3aJaHHUs.
e Hayo npenocTaBisTh rpymme J0CTaTOYHO BPEMEHHU Ha BHITIOJIHEHHUE 33 JaHHUS.
Opranu3alvoOHHbIN 3Tall.
[Ton6op mpakTUYECKHUX 3a/1aHUI, OTBEYAIOIIETr0 CIEAYIOIIUM KPUTEPHUSIM:
*  SBIISICTCS MPAKTHYECKUM U TIOJIE3HBIM JUTS YUAIIUXCS
*  BBI3bIBACT MHTEPEC Y yUAIIUXCS
*  MaKCHMAJIBHO CIYXHT HEJISIM O0y4YCHHUS.
I'pynna CTyAE€HTOB JEJIUTCS Ha HECKOJIBKO MabIX Ipymil. Masslie rpymnisl GopMupy-
I0TCS 110 JKEJIaHUIO CTYI€HTOB. Masble rpynibl 3aHUMaloT OIPeIeICHHOE POCTPAHCTBO, YI00-
HOE /1715 BBITIOJTHEHUS pa0bOThI (00CYXI€HHs) Ha YPOBHE I'PYTIIIbI.

Pa6ora B masbix rpynnax 1 (JlabopatopHas padora Ne2 )
KonndecTBeHHBIN aHATH3 CMECH Pa3IMYHBIMU METOJaMH
Ienp pabotel: OnpenenuTs KOJUYECTBEHHBIN COCTaB aHAIM3UPYEMON CMECH JBYMs Me-
To/aMu (TI0 yKa3aHUIO MpernoaBaTens).
XoJ paboThl: 3aNMCHIBAIOTCS TPU XPOMATOTpaMMbl aHANIU3UpyeMol cMecHu. JlaHHBIE IS
TPEX XpOMaTOTpaMM 3aHOCAT B TAOIIHUILY.

Tubummg | — Konauecreennsii anamms

Covnmnenne b. sewe by e mam 5, aise” n .

Ha ocHOBanmnmu IMOJIYYCHHBIX OaHHBIX PaCCYUTBIBAIOT BOCIPOU3BOJUMOCTE U3MEPCHUA
BBICOT U HJ'IOH.IE[,Z[Cﬁ ITUKOB.

Koad¢unmenT Bapuanuu Beraucisercs no popmyse:
n=2%-100%

r71e Sw— CpeaHss KBapaTHIHas MOTPEITHOCTh ONPEICICHUS mapaMeTpa uKa,
S, =W-K,
rae W — pa3HOCTh MEXy HauOOJIbIIUNM U HAUMEHBIIIUM 3HAYCHHUSIMH Psifia U3MEPEHUH;
Kw — cratuctuueckuii ¢paktop, 3aBUCIIIAN OT YUCIa U3MEpeHui (cM. TabiI. 2).

Tabmmm 2. 3mueme dasropn K, ana pacuety npufinoecnnmo  CTARIEPTHOM

OTREIHFHEH AR

Hncae mEpiiieins - 3 5
HEEE (HIpE R - - 4 - g 7 : s 10
K, 089 | 050 | 049 | 043 [ 040 | 037 | 035 [ 034 | 033




KoHuenTpanuoo BemecTs B CMECH OMpPENEIUTE OJHUM M3 MpeAsiaraéMbIX HHKE METO/IOB.
AHaJIN3 KOHTPOJIbHOI cMecH MeTO/I0M BHYTPeHHell HopMaJu3auun
Broautcst B xpomarorpad npoba aHATM3UPYEeMOM CMECH, COJIEp)KAIle M3BECTHOE YUCIIO
KOMIIOHEHTOB (n), U3MEPSIOT IJIOLIAHN BCEX IMUKOB.
C nomomipio MaccoBbIX KO3((PHUIIMEHTOB OTKJIMKA PACCUUTHIBAIOTCS CKOPPEKTUPOBAHHbBIE
IUTOMIA/T! TUKOB OT/EIbHBIX KOMIOHEHTOB fi - Si.
MaccoByto 107110 KOMIIOHEHTa (1) paccuuThiBaeM 1o Gopmyre:
W, = Enfz"Sz'
j=q fiSi

B ciiydae yraeBogoponos u gerekropa JAUIT ans fi cmpaBennuBo paBeHCTBO:

fi= E‘ rae Mi — MmosiekynspHas Macca KoMroHeHTa i, » Ci — 9rcIio yriepo/ia B MOJIEKyJIe

3TOr0 KOMIIOHEHTA.

[Tpumep: [lana nmpoman-OyraHoBas cMech. PaccunTaiiTe MacCOBYO JTOJIIO TIPOIIaHa, UCX OIS
U3 CICOYIOIUX JAHHBIX: B aHATM3UPYEMOM Ta3e ObUTM HICHTHQUIIMPOBAHBI dTaH, IPOIaH,
n300yTaH, OyTaH, M30NEHTaH U TMeHTaH. [lnomanu NUKoB Ha XpOMaTOrpaMMe COOTBETCTBEHHO
pansbl (B Mm2): 24, 1520, 336, 1280, 125 u 18.

Pemenue:

r 3
Wipoman = = - : . =0.4631
ponan = 7T iz I3 7 7505
3007 g B0 15200 382 336, 3302 g T203 125, 7213 g
3 3 4 4 5 5

AHaJIN3 KOHTPOJILHOW CMECH METOJIOM BHYTPEHHETO CTaHaapra. B mpoOy BBOISAT pacTBOp
CTaHJapTa U3BECTHON KOHIICHTPALUU, CMECh BBOJUTCS B Xpomarorpad) W CpaBHUBAIOTCS ILIO-
a1 THKOB BemecTBa (i) U craHgapra (s).

AHanuTHYECKOE OIpEeAeTICHUE IMPOBOIAT CIEAyIoIUM obOpa3om: CMeNHMBaIOT ompene-
JeHHBIA 00beM aHaM3upyeMon poOsI (Vi) ¢ onpeaeneHHbIM 00beMoM (Vs) pacTBopa cTaHaapTa
(s) u3BecTHOM KOHIEHTparu Cm,s.

OmnpeneneHHbIH 00BEM CMECH BBOJUTCS B XpoMaTorpad), H3MepsIOTCS IIIONIAIH TMKOB Be-
mecTBa (1) ¥ BemecTBa cTanaapra (s) mo xpomarorpammam Si u Ss. Konnenrparuro Cm,i BemecTa

1 pacCUMTHIBAIOT MO (popmyiie:
V,-fSi

C. .= C. .
Ny Llrl . j_;' . SS m.i

Benuuuny fi/fs onpenensitoT kak OTHOIIEHHE IUIOMIAZEH MOJEIbHON CMECH C U3BECTHBIMU
koHIeHTpanusaMu Cm,i = Cm,s.

[Ipumep: Hannsim metoaom ¢ JAUII ¢ nenonp30BaHMEM BHYTPEHHETO CTaHAAPTa B KPOBH
ObUI OTIpeieNIeH ATaHOJI, PACCUYMTATh €T0 MACCOBYIO KOHIIEHTPAIHIO.

B kauecTBe BHYTPEHHEro CTaHAapTa MPUMEHSUICS METHJIITHIIKETOH.

Bennuuny fi/fs onpenensiyu npu aHaimse BOJHOTO pacTBopa 3TaHousa (1) ¥ METHIIITHIIKE-
TOHa (S) OJMHAKOBEIX KoHIeHTparuii Cm,i = Ci,s = 2 Mr/Mi monyumny 3Hadernus: Si =401 mm? u
Ss = 859 mm?. Toraa u3 BHIIENPHBEAEHHOTO YpaBHEHHUS cleyer, uto fi/fs = 2,142 (oTHOImeHHE
Vs - Cm,s/Vi - Cm,i = 1). CoOCTBEHHO aHAJIM30M KPOBHU OBUTH TOJYYEHBI CICIYIONIUE TaHHbIE:

o0wveM kpoBu Vi= 1 M, 00beM BOJHOTO pacTBOpa CTaHIAapTa C KOHIEHTpanuen
Cm,s = 1,014 mr/mi1, Vs =1 mi, Si =425 mMm2 1 Ss = 615Mm2.

FPrureane

N ﬁ-l.ill-l 1,501 sar/san
1-fl3

Bosmosxno onpenenenne konnenTpaiuu (C) TaHHBIM METOJIOM HCTIOIB3Ys KaTHOPOBOYHBIC
ko puuments! (K).

MOXHO TMOCTPOUTh KaIUOPOBOUHBIA TIpauK 3aBUCUMOCTH: OTHOILIEHHUS IUIOIIAIU
UCCIIEIyeMOT0 BelIeCTBa K IUIOIIAAM MHKA CTaHAapTa OT KOHLEHTPAIMH OIpPEaesIieMOro
BEIIECTBA.

[Tonmy4yenHble JaHHbIE OPOPMIISIOTCS B TabmuIe 3.
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AHaJIM3 KOHTPOJIbHOI CMeCH METOJA0M CTAHJAAPTHOM 100aBKH

K uccnenyemoii mpode 100aBISIOT ONpeeIeHHOE KOIMYECTBO aHATH3UPYEMOT0 BEIECTBA
(1). [IpoBoauTCs 1Ba BBOJA MPOOBI: B MEPBBIN pa3 BBOAUTCS OMPEIEICHHOE KOJIHMUECTBO UCXOIHOM
poOBI, @ BO BTOPOH pas - ONPe/IeJICHHOE KOJIMYECTBO CMECH, B KOTOPYIO BBEACHA CTaHIAPTHAS
nobaBka.

[TocnemoBaTenbHOCTD OTIEPALINN:

1. B xpomarorpad BBoautcs ormnpeneiacHHbli oobeM (Vi) aHanu3upyemon mpoOsl,
U3MepseTCs IUIOMaah Si - IIomaab MUKa BemecTra (1) Ha XpoMaTorpaMme.

2. OmnpenencHHblii 00beM aHanm3upyemoii 1po6sl (VY%) cMmemaeM ¢ ompeneneHHBIM
o6semom (V%) pactBopa ompenensemoro BemiecTBa (i = s) n3BecTHOI KoHIEHTpamuH (Cs).

3. B xpomarorpad BBOAMTCS omnpexaeneHHbi 00bem (V') cMecH, MOMydeHHOM IO 1. 2,
u3Mepsiercs miomiaas (S'i) - mIoIaabs MuKa BeriecTsa (1) Ha XpoMaTorpamMmme.

4. Konnentpanuto (Cm i) BemecTna (i) B UCXOAHON MPOOE pacCUUTHIBAIOT MO (hopmyIie:

v o
*® El—vlf*(1+vin)—1]
S; % v

L

 VPCms
i — I:'Jtn

C

[Tpumep: Meromom cTanaapTHOU 100aBKH UACHTU(DHUIIMPOBAH OCH30J1 B HUTPOpa30aBUTEIIe.
Paccunrtars ero koHueHtpanuo CmiHa OCHOBAaHWHU CIEAYIOIIUX JaHHBIX: OO0bEM BBEICHHOI
poObr — Vi = 1 MKk, Sj= 865 mm?, VO =10 mot, VO = 5 mxa, cTaHAapT 7100aBJICH B BUJIE YUCTOTO
(nepazbaBieHHoro) Oenzona, modTomy Cm,s TOXJIECTBEHHA €ro MIOTHOCTH, T.e. Cms=p =0,879
r/mn. Tlocne BBOma HOBO# mpoObl momydaem: V'i = 1 mxm, S'i = 1040 mm?2.

Pemenne: B mamem cmygae VOS/VOi << 1, mosToMy 5THM COOTHONIEHHEM MOKHO
npeneOpeus. Torna nomyuum:

c 510 -0,8?9{]04@1_

1
——1| =2,17-10"% r/mn
867 1

m (Beron) —
10

AHaJIN3 KOHTPOJIbHON CMECH METOI0M A0COJIOTHOH KAJTHOPOBKHU

CymiecTByeT 1Ba BapuaHTa: IPSIMOE CPABHEHUE U METO/I KaTHOPOBOYHOM KPUBOH.

B ciydae npsiMmoro cpaBHEHHsI TOCTYIAOT CIEAYIOLIIMM 00pa3oM:

1. BBomutcs B xpomatorpad ompezneneHHblii o0bem (Vi) aHanu3upyemMoil mpoObl,
u3MepseTcss IUIOIAAb MuKa BemiectBa (i) T.e. Si, KOHLEHTpAIMIO KOTOPOro HEOOXOIMMO
OTIPENICITHTb.

2. B abcomoTHO TeX e YCIOBHIX XpoMaTorpadupoBaHHs BBOJUM ONpEAEICHHBIN
00BeM (Vs) kanuOpoBOYHOIO pacTBOpa ¢ U3BECTHON KoHUeHTpauuen cranaapta (Cm,s), H3MEPSIIOT
Ss, T.€. IJIOIIA b MHUKa BEIIeCTBA (S).

3. Jlns pacdera KOHIEHTpaluu BemecTBa (1) B aHAIM3UPYEeMOW MPOOE HCIOIB3YIOT
ypaBHEHHE:

c = fisive

b 55V s

B cnygae, ecnmm kanmuOpoBaTh CTaHAAPTHBIM PACTBOPOM aHAIM3UPYyeMOTo BemiecTBa (1).

Torma i = s, WCKIrOYaeTcss HEOOXOMUMOCTh omnpexaeneHus cootHomenus fi / fs u ypaBHeHue

YIIPOLIAETC:
MeTtooM KanmuOpOBOYHOM KPUBOM MOJB3YIOTCA OUEHb YacTO MPH CEPUUHBIX aHATHM3AX.
c = il

M, i S, W, TS



C 5T0M 1IeTBI0 TOTOBSAT PACTBOPHI AHATM3UPYEMOTO BEIIECTBA PA3JIMUYHON KOHIEHTPALIUU C
Y4ETOM TOTO, YTOObI OHAa HE BBIXOJWJIA 32 JIMHEHHBIN TMHAMUYECKHUH TUara30H AETEKTOpa.

BBoasT B xpomarorpad onpeaeneHHoe KOJINYeCTBO MPOObI, M3MEPSIOT IUIOMIAIU MOTyYeH-
HBIX IIMKOB M CTPOAT KATMOPOBOYHYIO IPSMYIO 3aBUCUMOCTH KOHIIeHTparuu BemecTsa (Ci) oT mio-
manu (Si). [locne yero oT npenoiaBatesst MOIy4arOT BEIIECTBO HEU3BECTHON KOHIICHTPALIUHU, XPO-
MaTorpaupyroT €ro B TeX K€ YCIOBHIX M ONPEACISAIOT €ro KOHLIEHTPALHIO.

Otpasure pe3yapTaThl HOJYYEHHOTO HUCCIIEI0BAHUS B BHIBOIAX.

Pabora B MaJsbIx rpynmnax 2 (Jlaboparopuas padora Ne3)
WneHTu(UKaIMsS OPraHUICCKAX COSTUHECHUI
HUnenTundukanmuss ApoMaTHYECKHX COeNHHEHUI, KAPOOHNIbHBIX, KAPOOKCHIBHBIX H THAPOKCHIBLHBIX
rpynn

CryzneHTsl nensaTcs Ha Malible TpyIisl o 4-5 yenosek. Kax ol rpynmne BeigatoTcst 3-4 HENOIMUCAHHBIX aM-
ITyJI, COACpKalINX NMpeAeTbHbIC U HelpeAeIbHbIe yriieBo1opoasl. CHIMaIOTCS VIK-CIIEKTPHI U, MOIB3YSICh HIKEH3IIO-
JKeHHOH Teopuel, HeoOXOAMMO TPOBECTH KaUeCTBEHHBIN aHAIN3 HEM3BECTHBIX BEIIECTB.

Apomarndeckne coenuHenus. /s 6eH301pHOTO (pparMeHTa) XapaKTepHO YETHIpEe THIIA KOJIeOaHWH CBsI3eH

(puc. 8).
] [ B N
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Puc. 8. UK-criexktp o-kcuiiona

Banentubie xonebanns C—H nabmogarorcs mexay 3100 u 3000 cm L. TTomoch! ATHX KOJIeOaHMI UMEIOT cpeln-
HIOIO MHTEHCHBHOCTD ¥ OOBIYHO MPEACTABISIIOT COOO0M TPYIITy MOJIOC.

BremnockocTHele nedopmannonubie konebanus ceazeii C—H B Koibple MposB-JIAIOTCS B BHJIE HHTEHCUBHBIX
0JI0C Horiomenus B oonactu 900-675 cM . D10 Hambonee HHPOPMATHBHEIE TIOJIOCH Tortomenns B MK-crekTpe
apoOMaTHYECKHMX CO-€IMHEHHH. 110JI0CH IIOCKOCTHBIX KOJIe6aHmil mposBistioTes B oomactu 1300— 1000 cm. O6ep-
TOHBI (3TO mepexo/ bl Ha ypoBHU V2, V3, Hanpumep, nepexoq VO — V2, HazbIBaeMblii TIepBbIM 00epTOHOM) Aedopma-
HUOHHBIX Kojiebanuit C—H mposBasiores B o6nactu 2000—-1650 cM™ B Bujle MATOMHTEHCHBHBIX HOJIOC HOTIOLIEHHS
(erde HaOIOIAIOTCS TP KOHIIEHTpanuu obpasna B 10 pas BbIlie 0OBIYHON).

Bua aTuX mosioc xapakTepu3yeT TUIT 3aMELIeHHs B apoMaTHueCKOM Koiblie. CKesleTHbIe KojieOaH s, BKIItoUas
xonedanusa C—C-1uKiIa, TomIomaioT B 001acTax 1600— 1585 u 1500—1400 cmL. I1o70ChI CKeJIeTHBIX KOJIeOaHHi 4acTo
MIPOSIBJIAIOTCS B BHJIE TyOJIE€TOB B 3aBUCUMOCTH OT IIPUPOBI 3aMECTUTENICH B KOJIBIIE.

I'mapokcuibHas rpynmna. BBeneHne ruipoKCHIbHON TPyl B MOJIEKYJTYy OPTaHHUECKOTO COSANHEHUS IPUBO-
JIAT K MOSBIICHHIO ITOJIOC MOIJIONIEHHUS, CBA3aHHBIX ¢ Konebanusamu ceszeit C—O u O—H. BanenTHsie konebanns O—H
NPOSBJIAIOTCS B INMPOKOM HMHTepBase 4actoT (3600-2500 cml), 4ro CcBA3aHO €O CMOCOGHOCTBIO T'MIPOKCHIIBHOM
rpyImnsl 00pa3oBhIBATH BOJOPOAHBIE CBs3M. CBOOOIHAS, HEacCOMUPOBaHHAs THAPOKCHIIbHAS IPYIIIa CIIUPTOB U (e-
HOJIOB UMEET Y3KYIO IT0JIOCY MorIonieHus. B cBoHOl Tabiune BaneHTHBIX U AedopMaoHHbEIX Kosebannii O—H u C—
O cBs3eil IPON3BOIHBIX YIJIEBOJIOPOAOB MpEACTaBIeHAa WHPOPMANHMs, KOTopas MO3BOJIUT MAeHTu(uuuposats NK-
CIIEKTPHI IPOU3BOIHBIX APOMATUIECKUX YTIAEBOAOPOAOB (Tabd. 2).

Tabauua 2. CBogHast TabIMIIa BaTCHTHBIX U nedopmannoHHbix kojaebanuit O—H u C—O cBs3eii mpousBo-
HBIX apOMaTHYECKHX YTIICBOIOPOJIOB

Tunsl cBs3M

BajieHTHBIE KOJI€0aHUS,
-1

Jedopmanuonnbie KoJieda-
1

cM HHUA, CM™
*OHaccou, denon 3244 ITnockoctaeie 1378 Bue-
IJI0CKOCTHBIE 650
C*HapomaT , penon 3052 OGepTOHH 2000-1667 CMfl

Buemnockoctaeie 815, 753 cMm

C*CapOMaT, thenon

1601, 1501, 1478

Buemnockoctaeie 669

Cc-0 denon

1231

O—Haccon B OCSH3MIIOBOM CTIMPTE

3329

1209




C—Hapowar- B OCH3UIIOBOM CITHPTE 3100-3000
CH; B GCH3MIOBOM CIIUPTE 2940-2860 CH> (yriepon
B COCTOSHUH SP2-THOPHAN3AIINN)
C—C koJbI1a B OCH3WIOBOM CIHPTE 1501, 1455 em 2, 1471
OHgs, Tekcanour-2 3600 (8 CCl4)
OH.ccon, TEKCAHOIT-2 3300.ump
C-0O, criupt 1200-1000 1450-1250; 750-650

C—Onepe 1075-1000
C—Osrop 1125-1000
C—Onper 1210-1100

KapbonunbHas rpynmna. BanenTasie konebanus cBa3u C=0 anbaeruaoB U Ke-TOHOB XapaKTePU3YIOTCS HHTCH-
CHUBHBIM IIOTJIOIEeHHEM B obmacta 1870-1540 cmL. TNonoskeHue M0JI0CH BaleHTHBIX Konebanuii rpynmnsl C=0 ompe-
JIeTsieTcsl MHOTUMU (hakTopamMu: (pU3NYECKUM COCTOSIHHEM, 3JICKTPOHHBIM BIIMSHHEM U BIMSHHEM MAcC COCETHHX 3a-
MeCTHTEINEH, CONpsHKEHUEM, HaJTMYMEM BOJIOPOIHBIX CBS3EH U T. 1.

BanentHsle u nedopManioHHbIe KOJIe0aHusi KapOOHMIBHBIX TPYIII IPEJICTAaBICHBI B Ta0MI. 3.

B KkeToHax ¢ OTKpBITOM LIEMbI0 YacCTOTA MOTJIOIICHHUS, BBI3BAHHOIO KOJICOAHMSAMH KapOOHWJIBHOM TPYIIIBI
Habmonaercs B unTepsane 1725-1705 ecmt.

Tabnmma 3. CBogHas TabIUIA BaJICHTHRIX U 1e()OPMAIIMOHHEIX KoJIeOaHMi KapOOHIIBHBIX TPYIT
Tunsl cBA3M BaJieHTHBIe KOJIe0aHHsI, CM

dedopmanuonnsbie
KoJIeOaHusl, CM L

C-H meTtunpHOM rpynmel, aleToH vas 2995 cMm ! vs 2918 cm das 1422 cm! 3s 1360
cM
C=0, aneron 1715
C—CO-C, aneron 1213
C-H 8 RCHO 975-780
C—H anudarudeckue aabaerusl 2830-2810, ci; 2720-2690, ci
C-H apomaTH4ecKue aibIeTHabI 2830-2810; 2750-2720
C=0, B anpaerugax amupaTHICCKIX 1740-1720
C=0, B anpaeruaax apoMaTHIECKUX, 1710-1685
0, 3-HeHACHIIIICHHBIC
C-H apomaTudeckue ajibIeruibl 2830-2810; 2750-2720
C=0, B KeTOHaX AIM(PATHIECKUX 1725-1705
C=0, B xeTOHax 1710-1685
C=0, B RCOAr Oxomo 1690

B anpaerunax norioiieHe, BI3BaHHOE BaJICHTHBIM KoJle0aHHeM KapOOHIIBLHOM IPYIINbI, HA0I01aeTCs B 00-
JIACTH HECKOJIEKO 0oJiee BRICOKHX YacTOT, YeM B COOTBETCTBYIOIIUX METHIKETOHaxX (puc. 9, 10).
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Puc. 9. UK-criektp aneroHa
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Puc. 10. UK-criekTp oKTaHAIA

Kap6okcuibHas rpynna. KapbokcuinbHas rpynna ooHapyxuBaercs B IK-cnekrpe no BaneHTHBIM U fedopma-
IMOHHBIM KoJiebanusim cBsizu O—H, BanenTHBIM KoneOGanusM cBsizu C=0 u nedopmMannoHHBIM KoebaHusM cBsizu C—
O. KapOoHOBBIE KUCIIOTHI BCJIEICTBHE 00pa30BaHMs BOJOPOIHBIX CBSI3EH MPEUMYILIECTBEHHO CYLIECTBYIOT B BUJIE JIU-

MCpOB. IIo sToit OPUINHE BaJICHTHBIC KOJI

e6anus CBOOOIHON MHAPOKCHIILHOMN rpymmbl (okoso 3520 cM 1) Habimoarorces

TOJIBKO B OYEHb Pa30aBICHHBIX PACTBOPAX B HEMOJSPHBIX PACTBOPUTEISIX MIIH ra3oBoi ¢aze. CrieKTp THITUYHOH ajiu-
(arnueckoii kapOOHOBOI KUCIIOTHI IPUBECH Ha puc. 11.

|

—

VU A

9
g 30 1
= B g
% -
= . % 0
g 7 g HO—C—(CH,)4CH;
= -
T T T ::j
T L] 1 L LS L) ] LS L] L] Ll ] L L} T T “[ Ll L] T L 1 ol L L L ﬁr 1 1Y 3
4000 3000 1,2000 1000
Bosxosbie uncna (em™')

TToJtochl BaJeHTHBIX KOJaeOaHUI
KoJIeOaHUH KapOOHMIIAa KETOHOB. DIIEKTPO

Puc. 11. UK-criekTp TeKCaHOBOH KHUCIOTHI
C=0 kapOOKCHIIbHO IpymIbl 60JIee HHTCHCHBHBI, YEM MOJIOCH BAJICHTHBIX
HOAKLENTOPHBIEC TPYIIBI B 0-TI0JI0)KSHUH IPHUBOJHUT K YBEIIMYCHHUIO YaCTOTHI

nornomenus C=0 (1a 10-20 cMt). B cBoHOM Tabnuie MIPEICTaBIICHBI BaJICHTHBIC U JIe()OpMAIIOHHbBIC KOJICOaHUs
TPYNITUPOBOK KapOOKCHIIBHBIX TPyl (Ta0I. 4).

Tabnuua 4. CBoaHas TabiuIa BaJICHTHBIX U IeOPMaIMOHHBIX KOJe0aHUi IPYNIIMPOBOK KapOOKCHIIBHBIX

rpymnmn
BajienTHbBIE KOJ1€0a- Hedopmanuonnblie KojieOaHus, cM -
Tunsl cBA3M HUs, CM L
C=0, anudarnyeckux HaCHI- 1760
MIEHHBIX KUCJIOT, MOHOMEPLI
C=0gccon, anudaTHUECKUX 1720-1706
HACBIIICHHBIX KUCIIOT

C=0, anmudaTndecknx HeHa- 1710-1680

CBINICHHBIX KHUCJIOT

Cc-O 1320-1210 vHTEHCUBHbIE
C-OH 1440-1396 ymepeHHO HHTEHCHBHBIE
O-H gumepos 3300-2500 c uenrpom

BremnockoctHeie, 920
okoJo 3000

Kapb6okcmnat-annosn. KapOokcunaT-noH AaeT ABe MOJIOCH: CHIBHYIO OJI0CY aHTHCUMMETPHYHBIX BaJICHT-

HBIX KoseOanuii B obmactu 1650—1550 cm u Gonee cnabyro MONIOCY CHMMETPUYHBIX BAJIEHTHBIX KOJNEOaHUI OKOJIO
1400 cm 2. TTonoca BanentHbIx Konebannii O—H orcyrctByet. CBOaHAs Tabl. 5 MOKA3BIBAET BAJEHT-HbIE U JeopMa-
IIOHHBIE KOJIEOaHUs IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.

Tabmuna 5. CBoxHas Tabnuia BaIEHTHBIX U IeopMaMOHHBIX Kojiebanuii B UK-criekTpax mpon3BoaHBIX

Kap6OHOBBIX KHUCJIOT

Tunel cBA3H

BajgenTHbIe KoJ1€0a-

JdedopmannoHHblie
HUs, CM L

KoJe0anus, cM~!

C—H apomatugeckue

3075, 3052




1771

C—C koJbIia 1601
CH3 Sas 1493
6s1378
C(=0)—O0 aueraTHOM Ipynmbl: 1200
C=0 anmudaruyeckue CI0KHBIE YQHUPHI (32 HC- 1750-1735
KITFOYeHHEeM (popMuaToB)
C=0 ¢opmuartsl, o,3-HeHACHIIIIEHHBIE CI0X-HbIE 1730-1715
3¢upsl 1 6€H30aTHI
C=0 B ranorenauruapuasoii rpymme: Cl, Br, F 1815-1785; 1812;
C—H B 6en3oitnom anrunpune; C=0; C—CO— O— 3067, 3013; 1779,
CO-C 1717; 1046
C=0 B akpunamue 1679 1617
NH B akpunamuze 3352 aHTHCHUMMET- 700—600 BHETUIOC-

puunsble 3198 cummeTpuyHbIe

KOCTHBIC

C—N B akpuiamuie 1432

N=0 B HUTPOCOEANHEHUAX

Kpurepun oneHku:

JInst ouHOM, 04HO-32049HOM (opMbI 00ydeHus (cemecTp 6):

- MUHUMAJIBHO 3, MaKCUMaJIbHO 5 6ayutoB 3a paboTy B MasibIX rpymnmnax Nel
- MUHUMAJIBHO 3, MaKCUMaJIbHO 5 0aToB 3a paboTy B MaibIX rpymmax Ne2

Jiis 3a09HOM (hOpMBI 00yUeHHS (ceMecTp 6):
- MUHUMAaJIbHO 4, MakCUMalIbHO 8 06asIoB 3a paboTy B ManbIxX rpymnmnax Nel




MHWHOBPHAYKU POCCUN
HmxHexkaMCKkuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnuan) dheaepaabHOTO
TOCYJaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHckuil HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Kadenpa Hedprexumudeckoro cuatesa
Hamnpasnenue noarorosku: 18.03.01 XumMuueckast TEXHOIOTUS

KoMIjieKT BONPOCOB K IK3aMeHYy

no pucuuminiae b1.0.28 «MHCTpYMEHTAILHBIE METOILI aHATK3a

Cemectp 6

1. Krnaccudukamusi GuU3NKO-XUMHUECKUX METOIOB aHanu3a. UyBCTBUTEIHLHOCTh U TOYHOCTD.
CoBpeMeHHbIE TEHIEHIIUU Pa3BUTHUSI HHCTPYMEHTAJIbHBIX METO/I0B aHAJIN3a.

2.  Hcropwus pa3zButus xpomarorpaduu.

3. Teopermueckue ocHOBHI aficOpOIIOHHON XpomaTtorpaduu. Knaccudukanms MeTo 0B Xpoma-
torpadudeckoro ananuza. Teopus Jlenrmiopa. Mzorepmsbr coporuu. Koaddumment I'enpu. Ipu-
MEHEHHE METO/A.

4.  Tapenounas teopus Maptuna. Teopus 0 yucie TEOPETUYECKUX TapeIOK U BHICOTE, YKBUBA-
JIEHTHOM OJJTHOM TEOPETUYECKOM Tapenke. B3auMoCBA3b MEXy HUMH.

5. Teopernueckre OCHOBBI MOJICKYJISIPHON aOCOpOIMOHHON criekTpockonuu. [Iponcxoxaenne
creKkTpoB norioueHus. [Ilpumenenue merona.

6.  OcHoBHOM 3aKOH CBeTOMNOTIIONIEeHUs — 3akoH byrepa-Jlam6epra-bepa. [IpuunHb OTKIIOHEHUS
OT OCHOBHOTI'O 3aKOHa.

7.  BbIOOp ONTHUMAaNIbHBIX YCIOBHM aHaiM3a B MOJEKYISIPHO-aOCOPOIIMOHHON CIEKTPOCKOINH.
HyBCTBUTEIBHOCTh METO/IA.

8.  KauecTBeHHBI M KOJWYCCTBCHHBIH aHAIN3 B MOJICKYJISIPHO-a0COPOIIMOHHON CHEKTPOCKO-
nuu. MeTtoibl onpeieleHnsi KOHIEHTPALUH.

9.  Teopernueckne OCHOBBI OTEHIIMOMETPHUECKOTO MeTo/a aHanu3a. Knaccudukanus. Ypas-
Henue HepHcra. [Ipumenenne Merona.

10. Twumnsl 31€KTPOJOB, UCHOIb3yEMBIX B MOTEHIIMOMETPUUECKUX METOJAaX aHAU3a. DIEKTPOIbI
NEPBOIO U BTOPOTO pojia.

11. MnpauxaTopHbIE AJIEKTPOJbI B Pa3IMUHBIX aHATUTUYECKUX PEAKLUAX U AJIEKTPOJIbl CpaBHE-
HUSL.

12.  HonocenekTUBHBIE AEKTpoAbl. CTEKISHHBIN 71eKTpo. YpaBHeHue HepHera Ui CTEKIISIH-
HOTO 3JIEKTPOAA.

13. IIpsmas noTeHIMOMETPH U MOTEHLIMOMETpUYeckoe TuTpoBanue. I padudeckoe nmpeacrasie-
HUE pe3y/bTaToB aHan3a. OrnpenesaeHre TOUKH SKBUBAJIEHTHOCTH 110 pe3yJIbTaTaM MOTeHIIMOMET-
PHUYECKOTr0 TUTPOBAHUSI.

14. TlpuuymHa BO3HUKHOBEHHS JBOWHOTO JIEKTPUUYECKOTO CJIOS Ha TpaHHIle pasaena (a3. Ypas-
Henue HepHcra-Ilerepca. @akTopsbl, BIUSAIONIME HA BEITUYMHY IIOTEHIIMAIA PABHOBECHS.

15. Teoperndeckre OCHOBBI MOISIPOrpahuUECKOro METo/1a aHanu3a. Y cJIoBUs NoJsiporpaduye-
ckoro a”anu3a. [Ipumenenne metona.

16. Tlonsporpaduyeckas BosHA. YpaBHeHHE VTbKOBUYA TS MTOJSIpOTpaduvIeckoi BOHBI. Mak-
CUMYMBI TIEPBOTO U BTOPOTO poOJa, U CIOCOOBI UX ycTpaHeHus. YpaBHeHHe MnbkoBuua-Ielipos-
CKOro.

17.  Awmnepomerpuyeckoe TUTpOBaHUE. THIBI KPUBBIX aMIIEPOMETPUUECKOTO TUTPOBAHMUSL.

18. UK-cnekTpodoToMeTp, YCTPOICTBO.

19. Knaccudukanus xpomarorpapuueckux MeToaoB. UyBCTBUTEIBHOCTD AETEKTOpA; Mpeelt 00-
HapyKEHUs.

20. HUK-cnekTpockomnus, MpakTUIecKoe MpUMeHeHNe (KaYeCTBEHHBIN aHAIN3).



21. Tasosblil xpomarorpad. [IpuHuunuansHas cxema. AGCONIOTHBIEC TAPAMETPhI yePKUBAHUS.
BiusiHue Temmiepatypsl Ha mapaMeTphl yAep:KUBaHMSL.
22. Hasznauenus, TpeOoBaHUs, Kiaccu(PUKaIUs, XapaKTEPUCTUKA CBONCTB JIETEKTOPOB Ta30BOM
xpomarorpadumu.
23. UK-cnexrpockomnus. [Toaroroka mpoo.
24. Xpomatoprapuueckue koaoHku. Koappumnuent emkoctu kononku. Mnentudukanus mo sra-
JIOHHBIM BEILIECTBAM.
25. Kamumisapras razoBas xpomaTtorpadus. OcoOEHHOCTH U 00JIaCTH TPUMEHCHHS.
26. UK-cnekrpockonus. KomudecTBEHHBIN aHAIIN3.
27. T'X. Teopernueckoe omucaHue Mpolecca XpoMaTorpapuueckoro pasieieHus cMmeceil Be-
IIECTB.
28. IlapameTpsbl IMKa, KaK XapaKTEPUCTHKA KOJINYECTBA BELIECTBA (ILJIOIIA b, BEICOTA ITHKA, IPO-
U3BEJICHNUE BBICOTHI ITMKA HA BPEMsI YICPKUBAHHUS).
29. UK-cnekrpockomnus. CHEeKTpPOCKONUS BHYTPEHHETO OTPasKEHHSL.
30. I'X. OcHoBHBbIE (aKTOPBI pa3MbIBaHUs XpoMaTopraguueckux MUKoB. BimsHue Temneparypsl
Ha CTEIeHb Pa3MbIBAaHUSI XpOMATOrpaUUECKUX MHUKOB.
31. UK-cnekrpockonus. MneHTrGHUKaINS aIKUIBHBIX (YPArMeHTOB.
32. TI'X.Onenka napameTpoB 3QPEKTHBHOCTH U CEIIEKTUBHOCTH XpPOMATOrpauIecKoil KOJIOHKH.
33. Meroapl KOTMYECTBEHHOTO aHau3a (MeTol abCOMOTHON KaaMOPOBKH, BHYTPEHHETO CTaH-
JapTa ¥ 3TaJOHHOU TOOABKH).
34. UK-cnekrpockonus. UnenTudukanys apoMaTn4eckux coelMHEeHUHN.
35. I'X. BiusHue creneHu jeTydyecTd BemiecTB Ha 3((eKTUBHOCTh pas3jeieHus. Pa3nenenue c
IPOTPaMMUPOBAHUEM TEMIIEPATYPHI.
36. UK-cnexrpockonus. MUnentuduxanns KapOOHMIBHBIX 1 KApOOKCHIIBHBIX TPYIIIL.
37. T'X. CremneHs pa3aeneHus U €€ CBA3b C IMapaMeTpaMu KOJIOHKH.
38. SMP-cnekTpomeTpus. XUMHUCCKHI CIBUT.
39. BuusHue CKOPOCTH MOTOKA ra3a-HOCUTENS Ha 3PPEKTUBHOCTh HACAJOUYHON KOJIOHKU B Bapu-
aHTe ra30-KUIKOCTHOU XpoMaTorpadpum.
40. SIMP-cniexktpomerpusi. ClIMH-CIIMHOBOE B3aUMO/ICHCTBHE.
41. BiusHue CKOPOCTH MOTOKA raza-HocuTess Ha 3()(PEeKTUBHOCTH KAUJISPHBIX KOJOHOK. Brus-
HUE TeMIIepaTypbl Ha TapaMeTphl Ta3a-HOCUTEIIs
42. Tlpubopst ansa AMP. Cnsuraromiue pearentsl B IMP
43. Mecto xpoMaTorpaduu Cpeau APYyrux aHaATUTHIECKUX METOA0B. OCHOBHBIE 00JIACTH IIpUMe-
HEHMs ra30Boil xpomarorpaduun
44. SIMP-cniektpomertpus. J|BoitHON pe3oHaHC.

Kpurtepuu onenku:

Baser OreHKa

0-23 ((HEYIOBJIETBOPUTEIBHOY (2)
24-28 «(YZIOBIIETBOPUTENBHO (3)
29-34 xoportoy (4)

35-40 «oTIUaHOY (5)

- MUHUMaTBHO 24, MakcuMaibHO 40 6aioB 3a SK3aMeH (€CJIM BCe OTBETHI MPABWIIBHBIC); 32
1 HempaBWIbHBIN OTBET CHUMaeTcs 2 Oana;



MHWHOBPHAYKU POCCUN
HmxHexkaMCKkuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnnan) henepaabHOTO
TOCYJaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHckuil HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET

Kadenpa Hedgrexumuueckoro cuatesa
Hamnpasnenue noarorosku: 18.03.01 XumMuueckast TeXHOJIOTHUS

KommiekT BONIpocoB KOHTPOOJIbHOI padoThl (/15 3204HOI ¢.0.)

no qucrumianie 51.0.28 «MucTpyMeHTaIbHbIE METOAbI AHAIN3a

Cemectp 6

Bapuant 1
UnentuduuupoBaTh HUKETPUBEACHHBIN VK-CIEKTp, MpUHAAICKAIINN OJJHOMY U3 TPEX Be-

mecTB (JaTb 00OCHOBAHME TMPABMIIBHOMY OTBETY, IPUBECTH OCHOBHBIE IOJIOCHI MTOTJIOIIE-
HUH, 110 KOTOPHIM NPOBOAMJIACH MICHTU(UKALUS B COOTBETCTBUU C TAOJIMYHBIMHU JaH-
HBIMH):

a) aHWINH
0) aTaHOI

B) HOHaH
4.0_ [Mornowenue

1000 2000 3000

Bonu. unicna
Hasznauenus, TpeboBaHus, Ki1acCUPUKAIMS, XapaKTEPUCTUKA CBOMCTB AETEKTOPOB ra30BOM
xpomarorpaduu.

Bapuanr 2
WnentudumupoBarh HIKENPUBEACHHBIN WK-ClIeKTp, IpUHAUISKAIIUNA OJHOMY U3 TPEX

BEIIIECTB (1aTh 000CHOBAHUE MTPABIIILHOMY OTBETY, IIPUBECTH OCHOBHBIE MOJIOCHI TIOTJIOIIE-
HUH, IO KOTOPHIM MPOBOAMIACH UICHTH(UKAIUS B COOTBETCTBHH C TAOJUYHBIMHU JaH-
HBIMH):

a) renTa”
0) areTanbaerua
B) TOJIYOJI



1.00_ Marnowexue

BonH. uucno

2. I'azoBsIii xpomatorpad. [IpuHnKmUansEHas cxema.

2.

Bapwuant 3
UnentuduuupoBaTh HUKETPUBEACHHBIN VK-CIEKTp, MpUHAAICKAIINN OJJHOMY U3 TPEX Be-

mecTB (JaTb 00OCHOBAHUE MPABUIIBHOMY OTBETY, IPUBECTH OCHOBHBIE MOJIOCHI MOTJIOIIE-
HUH, 110 KOTOPHIM MPOBOAMJIACH HIECHTH(HKALKS B COOTBETCTBUU C TAaOJMYHBIMHU JaH-
HBIMH):

a) CTUPOJI

0) pomaHoJ
B) IMMETUIIKETOH

30_ Mornowedue

20_

1000 2000 3000

Bonu. uncno

Xpomaropraduueckue koJoHKH. KoaduimenT eMKkocTH KOJOHKH.

Bapuanr 4
HK-cniektp mpuHamnexut coequnenuto Gopmynoit C,HgO, ero crpykrypnas dopmyna ...

(matb 000CHOBAaHHME MPUHATOMY PEIICHUIO).
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2. I'X. Teopetndeckoe omucaHue Iporecca XpoMaTorpaduueckoro pas3zieiiecHus] cMecel Be-
IIECTB.

Bapuanrt 5
1. UK-cnextp nmpuHamiexut coenquaenuto opmynoit CH,0,, ero crpykrypnas gopmyna

... (mate 000CHOBaHME MPUHATOMY PEUICHUIO).

FORMIC ACID
INFRARED SPECTRUM
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2. I'X. OcHOBHBIE (aKTOPHI pa3MbIBaHHs XpoMaTopraduiecKux NMUKOB. BimsHue Temmepa-
TYpHI Ha CTETICHb Pa3MBIBAHHSI XpOMATOTPaPUUECKIX TTHKOB.

Bapuanrt 6
1

1. Banenrtnsix konebanwuii cBs3u C—H B 061acTv ... M MPHUCYTCTBYET B CIIEKTpaxX r'eK-
caHa U METHJIIUKJIOTeKCaHa, HO OTCYTCTBYET B CIIEKTPE LIMKIJIOTeKcaHa (J1aTh 00bscHe-

HHE).
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EAVENUEERE |

HK-cnexTp H-rekcaHa
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HK-criekTp nukiorekcana
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EAVERURERT |
HK-cnekTp MeTHIIUKIOreKCcaHa
2. T'X. MeTopl KOMUYECTBEHHOTO aHaK3a (METo1 a0COJIFOTHOM KaTMOPOBKY, BHYTPEHHETO
CTaH/JapTa M STaJOHHOM 100aBKH).
BapuanTt 7
1. . Beickaxxute nmpenmnonoxeHue o cTpykrype coenunennss C5H8O2 mo NK-cnekrpy
. L
S0 b
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2. I'X. BousiHue cTeneHu JeTy4ecTy BeulecTB Ha 3 (eKTUBHOCTh pasjenenus. Pa3nenenue ¢
IIPOrPaMMHUPOBAHUEM TEMIIEPATYPHI.

Bapuanr 8



1. TlepBUYHBII apOMaTHUYECKUH aMHH MOKHO OTJIMYHUTH OT aau(aTuyecKoro aMiHa 1o mojo-
JKEHUIO TIOJIOCHI ...

2. TlapameTpsl MuKa, Kak XapakKTEpPHCTHKa KOJUYECTBA BellecTBa (ILIOIIA/]b, BBHICOTA ITHKA,
IPOM3BECHNE BBICOTHI ITHKA HA BPEMSI yICPKUBAHHMS).
Bapuant 9
1. UK-crekTp npuHauIexur ... (tabm. 1).
A

[y
0 F

Gl) =

IMponveranne, ©

40 F
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2. T'X. UyBCTBUTENBHOCTD AETEKTOPOB; MPEAeN OOHAPYKEHHUS.

Bapuanr 10
1. Kakomy 13 npuBeIeHHBIX HIKE coenHeHni npuHapiexut UK-crektp ... (tadn. 2-5)?
OH, =C-CH,, =C—-OH, /J,CH:DH-
O @ © O
‘\-f ‘\“\-.-
st anerodeHaH SeHrad HAR SeRrno R
KME0TA cnuptT

.E l
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40 3600 3M0 XRO0 2400 20y TRO0 1600 1400 12000 (004 BOO T0O0
Boasopos wieao, o !

2. AOcomoTHBIE TapaMeTPhI yAepKUBaHUA. BinsHue TeMnepaTypbl Ha TapaMeTphl yaepKH-

BaHMSL.
Bapuanr 11
1. Beickaxute npeanonoxenue o crpykrype coequaenus CsHgO, mo UK-cnextpy
s IA
s100 | i
3 0 F
%l 6l |-
= b
m b
R RN T

000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 K00 700
Boymiomoe e, o !



2. SIMP-cniekrpomeTpusi. XUMUYECKHUNA C/IBHT.

Bapwuant 12

1. HK-cnextp nmpuHamiexut coenunenuto opmynoit CH,0,, ero crpykrypnas gpopmyna
... (1aTh 060CHOBaHKE IPUHATOMY PELICHHUIO).

FORMIC ACID
INFRARED SPECTRLUM
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1000

2. SIMP-cnekrpometpusi. CHHH-COIMHOBOE B3aUMO/ICHCTBHE.

Bapuanr 13

1. UK-cnektp npuHaUIekKUT coeaunenuto popmynoit C,HgO, ero crpykrypHas dopmyna ...

(maTb 000CHOBAaHUE MPUHATOMY PELICHUIO).
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2. Cpsuraromue peareHTsl B IMP.
Bapuanr 14

1. UK-cnexTp NpUHAUIEKUT YUCTO apOMATUUYECKOMY KETOHY, €ro CTpyKTypHas (opmyia

... (matp o6ocHOBaHUE).
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E
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05 E | N L
3000, 2000 1000
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2. SIMP-cniektpomeTpus. JIBOHHOM pe30oHAHC.



Bapmuanr 15
HK-criektp mpuHAUICSKUT coeauHeHuto, ¢opmyna kotoporo C;HgO, ero crpykrypHas

dbopmyina ... (maTh 000CHOBaHHE MPUHATOMY PEIICHUIO).
3p_ [Mornowenqe

B

i
1000

BonH. uucno

[TpuGops! mus SAMP.

BapuanT 16
HK-cniektp rekcena-1 mnm rexcaHa rnokasslBaeT MKPOKYro nosiocy npu 3400 u nuku npu

1640 1 1080 cm ! (1aTh 060CHOBaHNME NPABUILHOMY OTBETY).
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I"a3oBbIif xpomarorpad. IlpuHnunuansHas cxema.

Bapwuant 17
HK-cnexTp mpuHaAnekRuT coeauHeHuto, dopmyna kotoporo C;HgO, ero crpykrypHas

dbopmymna ... (maTh 000CHOBaHHE MPUHATOMY PEIICHUIO).
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2. Ha3naueHus, TpeboBaHus, KIacCU(UKALINS, XapaKTEPUCTHKA CBOHUCTB JETEKTOPOB T'a-
30BOM XpoMarorpadumu.

Bapuanr 18
1. HK-cnexTp mpHHAJICKHUT YHCTO apOMATHUECKOMY KETOHY, €ro CTPYKTypHas (opmyia

... (maTp 06ocHOBaHUE).
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2. TX. TeopeTI/Iqecxoe OIMIMCAaHUC ITpoLecca XpOMaTOTpa(I)I/IquKOI‘O pasacIICHUA cMecel Be-

IECTB.

Bapuanr 19
1. UK-cnexktp nmpuHamiexur coeaunenuto Gopmynoit C,HgO, ero crpykrypHas dopmyna ...

(1aTb 000CHOBAaHUE MPUHATOMY PELICHUIO).
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2. Xpowmaroprapudeckue KoJOHKA. K03 PHUImeHT eMKOCTH KOJIOHKH.

Bapuanrt 20
1. UK-cnextp npuHamiexut coequHenunto popmynon CH,0,, ero crpykrypHas dhopmyia

... (maTp 060CHOBaHWE TPUHITOMY PEIICHUIO).



FORMIC ACID
INFRARED SPECTRUM
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2. I'X. OcHoBHBIE (haKTOPHI pa3MbIBaHHs XpoMaTopraduieckux NMUKOB. BiusHue Temmepa-
TYpBI Ha CTETIEHb Pa3MbIBAaHUS XPOMATOTPahUIECKUX TTHKOB.

Bapuanr 21
1. . Beickaxkurte npenmnonoxenue o ctpykrype coeaunenuss C5HgO2 mo MK-cnekrpy

. L
10 F

30 F
6l b

[Mponyvesanne,
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3
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Haoanomee qiieTe, o !
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2. HapaMeTpLI IMKa, KaK XapaKTCPUCTHUKA KOJIMYECTBA BCIICCTBA (HJ'IOH_IaI[L, BBICOTA IIMKA,
MMPOU3BCACHUC BBICOTHI IIMKA HAa BPEMA y'I[ep)KI/IBaHI/IH).

Bapuanrt 22
1. TlepBuuHBIi apoMaTHYECKHI aMHUH MOYKHO OTJIMYUTH OT alM(aTHIecCKOro aMHHa 0 MOJI0-

JKCHHUIO ITOJIOCHI ...

2. I'X. BousiHMe cTeneHu JeTy4yecTy BeulecTB Ha 3 (eKTUBHOCTh pasjienenus. Pa3nenenue ¢
IPOTrpaMMUPOBAHUEM TEMIIEPATYPHI.



Bapuant 23

1. UK-crektp npuHauIexuT ... (Tabm. 1).
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2. AOcomoTHBIE TapaMeTphl yep:KUBaHUs. BiausHue TeMneparypbl Ha apaMeTpbl YIAepiKu-

BaHUA.

Bapuant 24

1. Kakomy M3 npuBeIeHHBIX HI)KE cCoeAMHEeHUH npuHaanexut UK-ciektp ...

=C-CH,,

(tabm. 2-5)?
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2. T'X. UyBCcTBUTENBHOCTD AETEKTOPOB; MPEAET OOHAPYKEHHUS.

Bapuanr 25

1. Beickaxute npeanonoxenue o crpykrype coequaenus CsHgO, mo UK-cnextpy
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2. SIMP-cniektpomeTpusi. XUMHUYECKUN CIIBUT.

Bapuant 26

1. UK-cnextp npuHamiexut coenunenuto opmynoit CH,0,, ero crpykrypnas gopmyina
. (1aTh 000CHOBaHME NPUHATOMY PEIICHHIO).



FORMIC ACID
INFRARED SPECTRUM

I
L =I. i f"r‘La’.\‘ . . «1‘ _'r-l I,r'\ r/
0.8 W M [
s MY, T
v} S \f I
Z | ‘I (T
E I ::I. v | al | V L‘
2 04r \ |
o t | | f
= W n | |
Y| ‘ |
|
0.0 —— : : -

3000 2000 1000
2. Cpsuraromue peareatsl B IMP.

Bapuanr 27
1. UK-cnektp mpuHauiexkuT coeaunenuto popmynoit C,HgO, ero crpykrypHas dopmyna ...

(1aTb 000CHOBAHUE NMPUHATOMY PELICHUIO).
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2. SIMP-cniekrpometpusi. CHHH-CIMHOBOE B3aUMOJICHCTBHE.

Bapuanr 28
1. UK-cnexTp mpHHAJICKHUT YHCTO apOMATHUECKOMY KETOHY, €ro CTPYKTypHas (opmyia

... (matp o60CcHOBaHUE).
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2. IIpubGopst nus SIMP.

Bapuanrt 29
1. UK-cnexkTp mnpuHamIeKUT coeauHeHuro, dopmyna koroporo C;HgO, ero crpykrypHas

dopmyna ... (1aTb 000CHOBAHUE MPUHITOMY PEIICHUIO).
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2. SIMP-cnektpomerpus. [[BoitHOM pe3oHaHC.

Kpurepun onenkn
Jnst 3a0uHOM opMbl 00yueHus (cemectp 6):
- MUHUMaJIBHO 24, MakcumainbHO 40 6amioB 3a paboty B Manbix rpymnmax Nel
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