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Ilepeuens komnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHUUTL C YKA3ZAHUEM IMAN08 (OoPpMUPOBAHUA 8 NPOYECCe 0CBOCHUS OUC-
UUNTUHDL

Komnerenmus:
OIIK-5 Cnocoben ocywecmensamos 5KCnepUMEHMANbHbLE UCCAEO08AHUSL U UCHBIMAHUS NO 3A0AHHOU MemoouKe, Npo8oOUMsb HAOII0OEHUs. U UBMEPEHUS C
yuemom mpebo8anuil mexHuxku 6e3onacHocmu, 00padbamvléams U UHMEPNPEMUPOBAMb IKCHEPUMEHMATIbHbIE OAHHbLE
WNHukaTophl TOCTUKEHUS KOMITETEHIIUN:

1.1. OIIK-5.1 3HaeTr TeopeTUYECKHE OCHOBBI M MPUHIIMITBI XUMUYCCKUX M (PU3NKO-XHUMHUYECKHX METOJIOB aHAJIN3a, METO/Ibl HICHTH(HUKA-
U1 MAaTEMATUYECKUX OMUCAHUN TEXHOJOTUUECKHX MPOIIECCOB Ha OCHOBE IKCIIEPUMEHTAIBHBIX JJAHHBIX

1.2. OIIK-5.2 YMmeeT BbIOMpaTh METOIMKY aHANU3a I TOCTABIEHHOM 3a/1a4 U BBIMIOJIHUTH IKCIIEPUMEHTAIBHO, IPUMEHSATh METOIbI BbI-
YUCJIUTEIIbHOW MAaTEMaTUKH U MAaTEMaTHYECKON CTAaTUCTUKU IS 00paObOTKH pe3yIbTaTOB IKCIIEPUMEHTA

1.3. OIIK-5.3 Bnaneer HaBbIKaMH MaTEMaTUYECKON CTATUCTUKH, MPOBEACHUS XMMHUYECKOTO aHAJIM3a U METPOJIOTHYECKON 00paboTKu pe-
3yJIbTaTOB AKTUBHBIX U MTACCUBHBIX SKCIIEPUMEHTOB.

Huouxamopul 0o- Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTUHDBL
CMUIICEHUA KOM- (vkazamwv ece memol uz PI1J])
nemenyuu Jexyuu Ilpakmuueckue Jlabopamopnbvie 3ana- Kypcoeoit npoexm Haumenosanue oye-
3anamusa, nabopamopi mus (paboma) HOUHO0Z0 cpedcmea
nPAKMUKym
OIIK-5.1 Tema 1, Tema | - Tema 1, Tema 7-11, He npedycmompenut Tecmuposanue, 3x3a-
7, Mmen
OIIK-5.2 Tema 2, 3, 4, | - Tema 2- 4, Tema 7-10 | He npedycmompenui Tecmuposanue, 3x3a-
Tema 8-13, Men
OIIK-5.3 Tema 5, Te-| - Tema 5, Tema 11 He npedycmompenui Tecmupoesanue, rK3a-
ma 7, Tema MeH
14, 15




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

OuenuBawuue MeponpusTus KoJa-Bo banbl
MeponpusiTusi TEKYIIEr0 KOHTPOJIS
Yacts 1
JlabopaTopHbie 3aHATHS 5 20-35
Konnoxsuym 3 27-45
WtoroBeiit TecT 1 13-20
HUTOI'o 60-100
Yacts 2
JlabopaTopHbie 3aHATHS 5 30-50
PaboTa B ManbIX rpymnmnax 2 6-10
OK3aMeH 1 24-40
HUTOI'O 60-100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYACHTY, CCIH TEOPETUUYECKOE COMEp-
JKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MPOoOeNIoB; UCUEPITBIBAOIIIE, ITOCIIe-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCSl C 3aJadyaMu, BONPOCAMU U JIPYTMMHU BHUJAMU MPUMEHEHUS
3HaHI/II\/'I; I/ICHOJ'II)?,yCT B OTBCTC ILOHOHHHTCHBHBIP'I MaTepI/IaII BCC HpCI[yCMOT-
PEHHBIE TPOrpPaMMOM 3aJaHUsI BBIIOJHEHBI, KAYECTBO UX BBIIIOJHEHUS OLE-
HEHO YMCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAU3UPYET MOTyUYeH-
HBIC p€3y.]]I>TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHuM

74 - 86

Xoporio (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOEHO IOJIHOCTBIO, HEOOXOAWMBIE NPAKTHYECKHE KOMIIe-
TEHIIMK B OCHOBHOM C(OPMHUPOBAHEI, BCE TPETYCMOTPEHHBIE POTPaMMOi
00y4eHus1 yueOHbIE 3a1aHUsI BBIIOIHEHBI, KAYECTBO MX BBIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepHai, TPaMOTHO M IO CyIie-
CTBY M3JIaraeT ero, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

60 -73

VY noBieTBO-
puTensHo (3a-
YTEHO)

OneHka «yAOBIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CIM TeOpeTHde-
CKO€ CoJiep)KaHHe Kypca OCBOEHO YaCTHYHO, HO NMPOOEJbl HE HOCAT Cyle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO IPEIyCMOTPEHHBIX MPOTPaMMoOil 3a-
JaHWK BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[IOCTABJIEHHBI BOINPOC CTYAEHT JAOIMYCKAeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHBIE (OPMYJIMPOBKH, HAOIIOMAIOTCS HAPYIICHHS JIOTHYECKOW MO-
CJIEI0BATEILHOCTH B U3JIOKEHUHU IPOTPAMMHOI0 MaTepHala.

OneHka «3a4TeHO» BBICTABIIAETCA CTY-
JIEHTY, €CIIi OTBETHI HA BOIPOCHI IO Te-
MaM JUCLUIUIMHBI IIOCIEN0BATEIIbHBI, JIO-
TUYECKU W3JI0KCEHBI, JIOILyCKaIOTCS
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H I

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OrneHka «HEYAOBJICTBOPUTEIHHO» BBHICTABISETCS CTYACHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YacTH MPOTPAMMHOTO MaTrepHaia, JOIyCKaeT CyIle-
CTBEHHBIE OIIMOKU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHEHUSIMH BBITOIHSICT
MPaKTHYECKHUE pPabOThl, HEOOXOAUMbIC MPAKTUYCCKHE KOMIICTCHIIMH HE
c(hOpMHUPOBAHBI, OOJBIIUHCTBO MPETYCMOTPEHHBIX MPOTPAMMOI 00yYCHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JI0M 6aJII0B, OJIM3KMM K MHHHUMAJIEHOMY

OL[CHKa «HE€ 3a4TCHO» BBICTABIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHSTHH TEMBI JAUCIUIIIINHBI, HC OT-
B€YaCT HA JOIIOJHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkasi XapakTepucTHKAa OLIEHOYHBIX CPeJACTBA

No
n/n

Haumenoesanue
OUCHOUHO20
cpeocmea

Kpamkasa xapakmepucmuxa oyeHouHo2o
cpeocmea

Ilpeocmaesnenue
OUEeHOUHO020 Cpeo-
cmea 6 ponoe

2

3

4

JlaGoparopHas
pabota

D10 BHUI y4eOHOU pabOThI, LIETBI0O KOTOPOH
ABJISIETCS] U3y4YeHUe (MCclieJOBaHuE, U3Mepe-
HUE) XapaKTePUCTHK J1a00paTOPHOTO OOBEK-
Ta.

[lenp 7abOpaTOpHBIX 3aHATUNA:  OCBOEHHE
U3y4aeMoil yueOHON NHCLMILIMHBI; TpUOOpe-
TEHHUE HABBIKOB MPAKTUYCCKOTO MPUMEHEHUS
3HAHUW y4€OHOU NUCHMIUIMHBI (JIUCIUIIINAH )
C WCIOJIb30BAaHWEM TEXHHYECKHX CPEACTB H
(nn) o0opyaoBaHUs

Tembl maboparop-
HBIX pabOT, KOH-
TPOJIBHBIE BOTIPO-
CBI IO TEME
1abopaTopHoOil pa-
OO0TBI, BOIIPOCHI K
KOJUIOKBUYMY

KomnokBuym

CpencTBO KOHTPOJISI YCBOSHHUS yIeOHOTO Ma-
Tepuaia TEMbI, paszeia WiIN Pa3eioB JIHC-
IUIUIMHBI, OPraHu30BaHHOE KaK y4eOHOe 3a-
HSTHC B BUJIC COOCCETOBAHMS TTPETIOIaBaATEIs
¢ 00yJaroImMUMHUCH.

Bomnpocs! no te-
Mam/pazaenam
T CUUTUINHBI

17.

Tect

Cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUMH,
MTO3BOJIAIOIIAs ABTOMATU3UPOBATh IPOLIEAYPY
U3MEpPEHUs] YPOBHSI 3HAHUN U yMEHHH 00y-
4arOLIErocs.

donn
3alaHNH

TCCTOBBIX




MHWHOBPHAYKHM POCCHUU
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prunuan) dheaepaabHOTO
TOCYJaPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHckuii HallMOHAJIBHBIN HCCIIEI0BATENbCKUNA TEXHOJIOTMYECKUN YHUBEPCUTET)

Kadenpa Hedgrexumuueckoro cuaTesa
Hamnpasnenue noarorosku: 18.03.01 XumMuueckast TEXHOIOTUS

KoMmuiekT 3anannii 1Jis1 1a00paTOpHBIX padoT
o mucruminge 51.0.28 «MHCcTpyMeHTaIbHBIE METOAL] AaHAIN3A»

Cemectp 5 (ounas ¢.o.)
Pazgen 1. OOmas xapakrepuctuka UMA B OpraHn4eckoM CHHTE3€
1. UHCTpYKTAXK 10 TeXHUKE 0€30IaCHOCTH
[IpaBuna paboTBl B XUMHYECKOW J1aOOpaTOpUHM, XUM. TOCYIOH, pEaKTHBaMH,
anektpornpudopamu, JIBXK. Mepsl oka3anus nepBoil MeAMLIMHCKON MOMOILH.

Pazjgen 2. DieKTpOXUMHUYECKUE METObI aHATTU3A

JlabopaTopHas padora Ne2 [loreHuroMeTpruyYeCKOe ONpeAesIEHNEe KOHCTAHThI JUCCOIa-
LIUN YKCYCHOU KHCJIOTBHI.

JlabopaTopnasi padora Ne3 AmnepomMeTpuyecKoe ONPEEIICHNE XpoMa.

JlabopaTopuasi padora Ned OmpeneneHue KOHIICHTPAMH KHCJIOTHI METOJOM KYJIOHO-

METPUYECKOT0 TUTPOBAHMSI Ha KyJlIoHOMeTpe «kcnepT-006».
JlaGopatopHeic paGoThl BEIMONHSIOTCS TIO IHCEMEHHLIM MICTPYKIHSM, KOTOpDIE

OPUBOATCA B METOJHYECKHX YKA3aHUAX K TaGOPATOPHEM padoTam.
Kaxcaas HICTpyKIMs COAEPIUT KPATKHE TEOPETHUECKHE CBCIACHHS, OTHOCALINCCS K
JanHof paboTe, IMepedeHh HEOOXOMMMOro 0DOpY/OBAHHS, OPAAOK BBUIOJIHEHAS pPabOTHI,

KONTPOJILHLIE BOMPOCHI.

r ~ HammenoBaHmHe MeTOX. yKa3aHHs N aBTOPEI Kon—B0 9Kk3,

I. Twrmsrymmn, I, Asanurdueckas xumus 1 OXMAU.1: | 89 oxz. 8 VHHL HXTH |
METOJMYECKHE YyKa3aHus M 3aaiHs A0  CaMOCTOATENBHOMN
paborer / H.I'. T'wansrynnnn, T.1, Axmerosa, U.B. Kosanesckas.-
Huxnekamex: HXTH, 2011.- 73 ¢. )

2. I'mamatymmun, H.I'. Asamurmdacckas xumus u OXMA. Y.2: | 101 ax3. B YHULL HXTH
METOJMUECKHE YKa3aHHs M 3aJaHdsl Uil  CaMOCTOSTENbHOMN
paboter / H.I. Tuswmstyuman, WL, Jdemuenko, T.U. Axmeropa,
U.B. Kosanesckast.- ITmxknexamer: HXTH, 2009.- 40 c.

3. Kowxesnukosa, 11.B. Anannruucckas xumust. Konwaecteennsiii | 51 axs. 8 YL HXTU
aganmu3: Merommdeckue ykazamus / HM.B. Kowxesnukora, T.M. | (+10 na xahenpe)
Axmeropa.- Hmxaekamex: HXTH, 2017.- 42 ¢, |
4. AxmeroBa, T.J. Anamatayeckas xumus. Merogsl okuenenus- | 40 ska. 8 YHUIT HXTH
BOCCTAHOBJICHHS, p[onomerpnﬂ: MeToanMyeckHe ykaszanws k| (+10 wa kadenpe)
nposefennro maboparopreix pabor / T.M. Axmerosa, I'.M.
Xukmarymwmaa.- Hixaexamek: HXTH, 2015.- 28 c.
5. Axmeropa T.M. Asanmurudeckas xumus. Ouzuko-xumuieckue | 40 sx3. 8 YHUL] HXTHU
MeTOIbl aHanmu3a. Kymomomerpus : mMetosmueckue ykasanws K | (+10 Ha xadenpe)
nposeAacHHO nmadopatopueix  paGor / TM. Axmerosa. -
Hwknexamex: HXTH, 2014.-27 c. |

6. Dubuarynnue, HI. Apanmradeckas xumus.  Pusnko- | 86 axa. 8 YHUI] HXTHU
XHMHYECKHE METONBl AaHAJH3a: MCeTOAMUYCCKHC yKazaHus K | (+10 Ha kadeupe)
IPOBEICHHUEO nabopaTopHOro HPaKTHKYMa 1o |

cnekrpodoTomMerpun / H.I. Twnustymmun, T.M. Axmerosa.- |
Hmxkrexamck: HXTH, 2009.- 24 ¢.: na. [
7. Kopanenckas, V.B. I'azoBas xpomatorpadus: merommacckuc | 10 sk3. 8 YHUL HXTHU
yKasaHus K. JaopaTopHOMY — mpakTHKyMy 1o  kypey | (+10 ma wadenpe)
"AHanuTHYeCKAS XHMHUSI H PH3HKO-XHMHUECKHE METO/(LI aHaiuza” |

/ W.B. Kosancsckas, T.M. Axmeropa.- Ilwxuexkamck:
HXTH,2013.-32 c.

8. T'mamarymmn HJI. Tlomsporpaduveckwnit merton amamwza. | 10 5K3. na kadenpe

AMIIEPOMETPHYCCKOC THTPOBAHME.: METOMHYECKHE YKA3aHUA K

MPOBEICHHIO JTAOOPATOPIIOr0 MPAKTHKYMA [0 Kypey «Dusuko-

XUMHUYecKkHe MeToAbl aHanmmzay / HUI'. [usustyiimy, B.UIL

Jopoxxun.- Hiknexamex: HXTH, 2008.-40 ¢. |
9. TDummarymwmn  HT.  Anamrnueckas  xumua.  Ousuxo- | 20 213, Ha kadenpe

XUMHYECKHE MeTOJIbl ananu3a, 1loTeHIHoMeTpHA: METOTHYCCKAS
yKa3aHM K [POBENEHHIO  JladopaTOpHbIX  padoT  mo
norenuuomuerpur / HI'. TI'muastymme, T.M. Axwmerosa.-
Hmxnexamek: HXTH, 2010.-28 c.




JIaGopatopHble pabOThl POBOJATCS B MOMEIIEHUAX y4eOHBIX JabopaTopuii Kadeapsl 00-

mieit xumur Ne 303 ¢ ucrosib30BaHUEM CIIEITUATBLHOTO 000PYI0OBAHUS.

Pa3znen 3. TepMuueckue METOIbl aHAIN3A.
JlabopaTopnasi paGora Ne5

OnpeneseHne napaMeTpoB IUIABICHUS METAILIOB
Lenp paboThl: OTKaIMOPOBATh KAJIOPUMETP IO TEMIIEPAType U TEIUIOTE U ONpPENeIUTh
TEeMIIEpaTypy W TEIUIOTY IIaBiIeHns uHanA (BapuanT 1) u omosa (Bapuast 2) meromom JICK.
Beenenue
[Iponecchl, cOnpoOBOKAAOLINECS TEIUIOBBIACICHUEM MM TEIIONOIIIOMICHHUEM,
BU3YQIM3UPYIOTCS B BHUJE NHKOB Ha JKCIIEPHUMEHTAIbHON KpuBOil 3aBucuMoctn curHama JJCK ot
BpeMeHH/TeMIeparypsl. [lapaMeTpsl 5THX NMHUKOB MPOMOPLUUOHAIBHBI MapaMeTpaM OOYCIOBHBIIMX HX
MPOLIECCOB.
BBuny Hanmmuus rucrepe3nca KoJIMYecTBEHHbIE JaHHBIE 110 (pa30BbIM IIepexoaM MepBOro poaa
MOJIY4aloT B PEKUME HAarpeBaHUsL.
Temmnepatypy (a3oBBIX HEpexo[0B MEPBOrO poja ONpeAeisioT mo Tonset — Temmepatype,
COOTBETCTBYIOIIEH TOUYKE IMEPECeUCHHs 3KCTPANOIMPOBaHHONH B 00JacTh MHMKa 0a30BOM JMHUHU U
KacaTeNbHON K TOouke mepernba Ha JeBoMm Iutede muka Ha kKpuBoil JICK (puc. 2). Cmemyer obpa-
THUTH
BHUMaHHE Ha TO, YTO TeMIeparypy (a3oBoro mepexoja MEpBOrO poja HEKOPPEKTHO OTHOCUTH K
KOOpAWHATaM 3KcTpemyMa Ha kpuBoit JICK, KoTopsie CyIecTBeHHO 3aBUCST OT KOHCTPYKIIUH ITprOopa
U yCIIOBUM DKCIIEPUMEHTA.
Ecnu B o0Opasiie mpoTekaeT 3HIO- WM SK30TEPMHUYECKHI mpolecc (B YaCTHOCTH, (ha3oBBIH
MIEPEX0/I IEPBOTO POJIa), COOTHOIICHHE (2) OTONHACTCS YWICHAMH, YIUTHIBAIOIINMH 1) TETUIOBON MOTOK,

TeHepupyeMBbIi 00pasmoM 3a cueT dHepruu peakiuu (Or) u 2) TepMHUECKYH) WHEPIHOHHOCTD
AT smm
W3MEPUTEILHON CUCTEMBI e =

dAT e

[U.‘;E'":_J - UHEI’.'} = Hl’.:‘l:.l:pr - "j't._lr_.'u'l.'l.h":I - EI TI At

(11}
IIpu coOmroneHnn psiga ycinoBwid Bce Kpome mepBoro ciaraembie B (11) oOHymstorcs. B atom

cy4yae TEIUIOTY MOXKHO paccyuTarh o rmomanu nuka Ha kpuod JICK, orpanmueHHOI
IKCIIEPUMEHTAIIBHOW KPUBOH C OIHOW CTOPOHBI U 0a30BOM JIMHUEH C JAPYToii (pHc. 2):

Q= K iDSC — DEC) — (DSCy — DECH) Mt = Kydrew (12).

Koaddumment nponoprmonansroctu KQ onpenenstor myrem kanubpoBku npudopa.

bazoBoii muHMe HAa3bIBaeTCA BUPTYallbHAS JIMHUS, IPOBEICHHAS Yepe3 HHTEPBAJl, B KOTOPOM

MPOTEKAET peaKIus Win (a3oBbIi epexo/1 B MPEMOI0KEHIH, YTO TEIIOTa MpoIlecca paBHA HYIIO (pHC.

2). IIpu crangapTHOI MeTOIMKe 6a30Bast IMHUS BO BPEMS PEaKIMU KCIIEPUMEHTAIBHO HE U3MEPSIETCS;

WCXOs U3 MIPUPOJIBI ITPOLIECcCa, €€ MOJAECTUPYIOT CIEAYIOIIIM 00pa3oMm.

1. ba3oBas MMHUS pEACTABISAET COOOH MPSAMYFO, €CITH TETUIOEMKOCTh 00pa3iia /10 U MOCie PeaKInu

noytu He MeHserca (BennumHa curHana JICK nmo u mocie muka oiMHaKoBa) M €i1abo0 3aBHCUT OT

temneparypsl (kpuas JICK BHe muka mapasienbHa ocu abeiucce).

Ecnu 3T yciioBHs CyIIECTBEHHO HE COOJNIOAAIOTCS, CUT'Hal 0a30BOH JIMHUM B MHTEpBaje

AHOMAJIMM MOJICIMPYIOT B TNPEANOIOKEHNH, YTO TEIUIOEMKOCTh PEAKIIMOHHON CMECH HM3MEHSETCA

MIPOMOPIIHOHAIBHO COJAEPIKAHUIO0 MCXOJIHBIA BEIIECTB W MPOAYKTOB pEakIuu B oOpasue W,

CJIeIOBATEIHHO, TIPOTIOPIMOHAIBFHO MAaPIHAIHHON TUIOMAAN KA.

2. CurmoupanbHas 6a30Bast JMHUS CTPOUTCS B TOM CiIydae, KOTa TEII0eMKOCTh 00pasia 0 1 1ocie

(ha3oBoTO Mepexo/ia CyIeCTBEHHO Pa3IMuaeTcs, HO C1a00 3aBUCHT OT TEMIIEPATyPHI.

3. Jpyrue BapuanTbl (OpPMBI KPUBOW TeMIIEpaTypHON 3aBUCUMOCTH TEIUIOEMKOCTH B XOpOIIEM

NpUOTMKEHUH MOJETUPYIOTCSl TAHT€HIINATIBLHBIM TUIIOM 0a30BOH JTMHUU.

KanmuOpoBka mo Temmepatype B kajopumerpax TEmIoBOro MoTOKa AAaTYUK TEPMOMIAPHI

pacIioNiokKeH Ha HEKOTOPOM PACCTOSHHU OT 00pa3Iia/aTalloHa U OTIEIICH OT TOCJIEIHET0 HECKOIbKUMHU

Mex(a3HBIMU TpaHuliaMu. B 3Toll cBs3K dakTHUeCcKn n3MepsieMast Temreparypa (3KCrepuMeHTalbHas

TeMIeparypa 3tajioHa, Tms,R) Henz0exxHo oTimuaercs ot ero uctuHHoi temnepatypsl (TR). Kanubposka

0 TEMIIEPaType MO3BOISIET COMTOCTABUTH ATH BEJIMYNHBI:
Ty=T, ., +AT,, (13)

[lo pesympTatam BHYTpH- U MEXJIAOOPAaTOPHBIX TECTOB CTATUCTUYECKUN pa3dpoc KaarmOpOBOYHBIX

kod(uumento He npesbimaet 0.41% u 0.48% coOTBETCTBEHHO.
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Fucynox L. Mapamerpa ouxes na spusei JOK skcnepnuenraisnay Kpunad (aponan danna), Sasenan
aHENE (ToHKLE aunne)

Kamubposka mo termmore Koadpunment KQ ompenenstor mo BenmrmumnHaM SHTAIBINH (pa30BBIX
nepexo/10B (IUIaBJIcHUE, TOTUMOP(PHU3M) CTAaHAAPTOB:

BprHT o 5
Ky = ——=tit (14)

Area

Pe3ynpTaThl CTaTHCTHYECKOW OLICHKU PE3yIIbTaToOB B JINTEPAType HANTH HE yIAJIOCh.

Crennduyeckre OmMUOKN ONpeAeNieHHs] MapaMeTpoB (a3oBBIX MEPEXOJO0B BEIIECTB B

OOJIBIIMHCTBE CIIy4aeB 00YCIOBIEHBI CICIYIOIUMU (HaKTOpaMHu.

1. B mporecce (azoBoro mepexona B U3MEPUTEIBHOW CHCTEME MOTCHIUAIBLHO MOTYT COBEPIIATHCS
HeMeXaHW4YecKkne BUAbl paboT (Hampumep, paborta oOpa3oBaHHS TMOBEPXHOCTH TIPH IIABICHUU
HOJMKPUCTALIMYECKOTO Tpernapara, padoTa aare3uH NMpH CYNIECTBEHHO Pa3HOW CMadyMBaeMOCTH
MaTepuana TUIJIS 00pa3loM B pa3HbIX (Da30BBIX COCTOSIHUAX). 3aTpayMBacMyl0 Ha 3Ty padoTy
SHEPTHI0 HEBO3MOKHO YUECTh, YTO BHOCHUT IOTPEIIHOCTH B pacYeThl SHTAIBITNH IpOIecca.

2. lns mHMKOB CIIOXKHOW (hopMBI THIT 0Aa30BOI JIMHMM W YCTaHOBJEHHBIE TPEENbl WHTETPHPOBAHUS
CYIIIECTBEHHO BIHAIOT HA U3MEPEHHYIO BETMUMHY IIIOMIaM NHKa (puc. 3). YHUBEpCalbHbIE CTPOTHE
KPUTEPpHHU, MO3BOJIAIOMIMEC OJHO3HAYHO ONPCACIIUTL IMapaMETpPbl MHTCTPUPOBAHUA B KaXKIAOM
KOHKPETHOM ClTydyae, He CyIIECTBYIOT, YTO YaCTO IPUBOJIUT K CYIIECTBEHHBIM (B OTJIEJIBHBIX CIydasx
6omee 10%) ommOKkaM 1 HECOTJIACOBAHHOCTH PE3YJIbTATOB, MOJIYYEHHBIX Pa3HBIMH aBTOPaAMHU.

Pa30poc pe3ynbTaToB BHYTPMIIA0OPATOPHBIX TECTOB BOCIPOU3BOJANMOCTH W3MEPEHHOM

BEJIMYMHBI SHTAJBIUH (PAa30BBIX IMEPEXOJOB IMEPBOrO poja OOBIYHO He mpeBbimaer 2.8%; B
Me}xJIa00paTOPHBIX TeCcTax IS WHIAMBUAYAJIBbHBIX (a3 3TOT MoKazaTedb Bo3pacTaeT a0 3%. Tou-
HOCTb

W3MEPEHUsI SHTAIBIINY TUIABJICHHS YUCTBIX BEIIECTB OOBIYHO HE HIDKE 96%.

Jlnst TemmepaTypsl (ba3oBBIX HEPEXOOB COOTBETCTBYIOLIME 3HaueHus coctapistor 1.1°, 2.1° m+0.3°,
DSC /{mW/mg)

T exo Area: -2T.65 .40

-0.02

-0.04

-0.06

-0.08
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0.10

012
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-0.16

110 115 120 125
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Pucynmor 3. Fammcamectn paccunramnoii @0 O0omiaisE @K BEOREHHE NTE0REEE  IARIERNS o1
HAPAMETPOB WNTErPRpOsInE nnsa na gpasei JOK
OKCIIEPUMEHT

1. IlomyuuTs 3KCIEpUMEHTAIbLHBIE JaHHBIE 715l TOTOBBIX cTaHnaptoB Ga, Sn, Bi (BapuanT 1) u In, Bi, Zn
(BapmaHT 2) MO yKa3aHHOM B Tabmuie 2 TeMIepaTypHOH MporpaMMe; LUKIBI LEIEBOEC



HarpeBaHUe/OXJIAXKICHUE TIOBTOPUTH TPYIK/IBL.

[Ipexae ueM TecTupoBaTh 00pa3Ibl HEOOXOUMO TTOCTPOUTH KATMOPOBOYHYIO KPUBYIO 110 IAHHBIM,
MOJTyYEHHBIM JIJISi CTAHAPTOB.

2. IloaroToBUTh CTaHOAPTHBIA THTENb IJs 0Opasiia: MPOOWTh OTBEPCTHE B KPBIMIKE, KOHTEHHEDP C
KPBIIIKOM B3BECUTb.

3. O6pasusl In (Bapmant 1) m Sn (BapuaHT 1) MOMECTHTH B 3arOTOBJICHHBIA KOHTEHHEP, KPBIILIKY
3aBaJiblIeBaTh, 00Pa31Lbl B3BECUTD.

4. TlomyuuTh SKCIIEPUMEHTANbHBIE HaHHBIE s 00pasmoB In (BapmanTt 1) m Sn (Bapmant 1) B
YCIIOBUSX, MACHTUYHBIX YCJOBUSIM KadHOpOBKH mMpuOopa (Tabn. 2) ¢ y4yeToM KOPPEKLHH MO
Temreparype u TemioTe. LUKl neneBoe HarpeBaHue/0XJIaxIeHHE TaK:Ke BOCIPOU3BECTH TPHKIBL.
Tabmuma 2. TemnepaTypHast mporpaMMa U3MepeHuit (3a1aqa 2)

ORNanaeEHHE HIAGHAM
a20ToM

DEpazey T,°C HR/CR, ®fmumrn

25-0 10 +

Ga 0 -850 10 -

60 -0 10 +

25 =120 20

In [ 120 - 180 10 | -
180-120 5
25-170 20

5n 170 - 250 10 -

250 - 170 5
[ 25-220 0 |
Bi _ 220 - 300 10 | -
300 - 220 5
[ 25 -390 L _
Zn [ 390 - 440 10 _ -

440 - 390 5

Pacyer

YucneHHblEe JaHHBIE ONPENENNUTh MO BTOPOMY U TPEThEMY LIEIEBBIM CErMEHTaM HarpeBaHUS,

pe3ynbTaThl yCPENIHUTh. VICKIIOueHHe Ha4YaabHOTO CerMeHTa OOYCIOBJICHO TEM, YTO MpPU MEPBHYHOM

TUTaBJICHUU 00pasla, Kak MpaBHIO, BKJIQJ B SHEPIETHKY Ipollecca HEMEXaHHYECKHX BUIOB paboT

Oospe.

s mocTpoeHust KaauOpOBOYHBIX KPUBBIX PE3YJIbTaThl M3MEPEHUI CTaHIApTOB OTKPHITH B KOOpAMHA-

tax DSC(uV) — T(K). PaccuntaTh n3MepeHHYIO TeMmreparypy U Termiorty ¢azoBoro nepexoaa. C UCHONb-

30BaHMEM IOJIYUYEHHBIX 3HAYEHUH C MOMOIIBIO COOTBETCTBYIOIINX YTHIINT IPOrpPaMMbl aHAIN3a OCTPOUTh
Area -

KaJHOPOBOYHBIE KPUBBIE IO Temreparype (B KOOpIMHATaX -‘-]) U TEIJIoTe e F.

OkcnepumenTtanbhyto kpuByio JICK o6pasna oTkpeiTh B koopauHaTax DSC(mW) — T(K), m3meputsb

TEMIIEpPaTypy U TEIUIOTY €ro IJIaBJICHHS.

[IpencraBienue pe3yabTaToB

1. Oxcnepumentanbhble kKpuBble JJCK cranmaptoB m oOpasna ¢ 0003HAUYEHHBIMH HW3MEPEHHBIMHU

3HAUEHUAMH Toneet 1 Area (Tpaduk).

2. KanuOpoBouHbIE KpUBBIE 110 TEMIEpaType U TemioTe (rpaduk).

At =flr,,

3. Tabnuma:
AmHrye , OKCIIEpUMEH- A e , JInTepaTypHas, Pacxoxnenune
TaJbHasil, k/J[x/Monb 9KCIEPUMEHTAIBHOTO U
k/[>x/Monb JIUTEPATYPHOro 3HaUeHUM, %o

Bomnpocs! 1y1s1 caMOKOHTPOJIS

KaKyr HH()OPMAITUIO MOYKHO MOIYYUTh C TOMOIIBIO TEPMOTPaBUMETPUN?

Kakwne Tepmuueckue 3¢ GexThl HAOMIOJAI0TCS IPY B3aUMOJICHCTBIH BEIIECTBA C TETUIOBOI SHEPTU-
ei?

Kak Biusier ckopocth usmenenus T Ha popmy TepmorpaBurpamm?

O 4eM CBHUAETENbCTBYET JIMHEWHAs 3aBUCUMOCTb T OT BPEMEHHM HarpeBaHUsl IPU TEPMUUYECKOM
aHanmze?

KaK U3MEHSETCS TeMIlepaTypa o0pasiia OTHOCUTEIIEHO 3TaJOHA TP 3K30TEPMUYECKHUX U SHAOTEP-
MUYECKUX Iporeccax?

OtMmeThsTe cX0ACTBO | pasznuune B merogax ATA u JITT




Kakue ObIBatOT BUJIBI TEPMHUECKOTO aHAIN34, 1aTh KPATKYIO XapaKTEPUCTHKY?

Kakwue BUIbI H3MEPEHHS MOXHO MPOBOIUTH C TIOMOIIBIO METO/1a TEPMHUYECCKOTO aHATH3a?
Kakwue yciioBust HaJ1o YYUTBIBATh IIPH ITPOBEACHUN TEPMUYECKHX METOI0B aHaIn3a?
Kakwne GakTophl BIUSIOT Ha PE3yJIbTAT TEPMHUUSCKIX METOJIOB aHam3a?

Ha yem oCHOBaHbBI TEPMUYECKHE METOBI aHATN3a?

Uewm otmmuarotcs kpussie JITA u JICK?

Kpurepumn oneHku:

Jns ounoit, cemectp S:

MaxkcumanbHbIi 06asmt 3a 1 maboparopuyro padoty - 7 (5 mab.pab « 7 = 35), eciu Bce OTBe-
ThI IPaBUJIHHBIC.

MunuManbHbIH 6at 3a 1 mabopaTopHyro padoty- 4 (5 mab.pad « 4 = 20), 3a 1 HenpaBHIIb-
HBIA OTBET cHUMaeTcs 1 Oa;

Cemectp 6(ounas ¢.o.)

Pasnen 5 ['azoBas xpomaTorpadus
JlabopaTopHas padora Ne6
KauecTBeHHbII aHANIN3 MO MapaMeTpaM yJaep >KUBaHUS

Lens pabdotsr: 1) [IpoBecTr HISHTHPUKALNIO COSAMHCHHA C UCTIONB30BAHUEM ATATOHHBIX
00pa3I0B METOJIOM «CPaBHEHUS» U METOJOM «100aBKku»; 2) [103HAKOMUTBCS C BO3MOKHOCTBIO
TPYNIIOBON HIECHTU()UKALUU HCCIEAYEMbIX BEIIECTB HAa OCHOBE TpaUUYEeCKUX 3aBUCHMOCTEH
MEXIY XapaKTEPUCTHUKAaMU YIEPKUBAHUS BEIIECTB, UX CTPOEHUEM, CBOMCTBAMU MU YCIOBUSMHU
OTIbITA.

Amnmapartypa, yciaoBuss U OOBEKTH XpomaTorpadupoBaHus (IapameTpbl Xpomarorpa-
(GupbIBaHUS MOTYT OBITH U3MEHEHBI):

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

I"a3-HOCHTEND —a30T

TemnepaTypa TepmocTara kKonoHoK — 220° C

Temnepatypa tepmocrara ucnapurens — 310 °C

Temnepatypa tepmocrara JJUIT -310°C

CkopocTb raza-Hocutens —80mi/mMu H

[IIxayia 4yBCTBUTENBHOCTH JIETEKTOPA

(mogbupaeTtcs skciepuMeHTanbHOo) — 128x 109

O6beM BBOAMMON B unapuresb npodsr — 0,1 Mk

HckyccTBEHHBIE CMECH:

Bo3MokHBI ciienyrolie roMoJI0TUYECKHe Pkl (110 BEIOOPY MpernogaBaTesis):

1. B-I'excaH, H-OKTaH, H-HOHaH,;

2. ben3zomn, Tomyo, STUIOEH30IT;

3. DTaHoi, NponaHoibl, OyTaHOJbI, TEHTAHOJIbI;

4. AueToH, METHJISTHIIKETOH, TUITHIIKETOH.

Xon paboThI:

BriBequte xpomartorpad Ha paboumii pexum. OmnpenenuTe BpeMs BbIXOJa HECOpOUpY-
rouerocs: komnoHeHnra. Cpenaiite 2—4 mapajuiebHBIX OINPEAETIEHUS 10 IOJYy4YeHUs BOCIPO-
U3BOJUMBIX PE3YyJIbTATOB.

[IpoananusupyiTe TaJIOHHBIE CMECH, OTMEYAsi BPEMEHA yJEP/KUBAaHUS BBIXOAAIUX KOM-
MOHEHTOB M0 CEKYHJOMEpy WM C IOMOIIbI0 uHTerparopa. Heodxoaumo 1o0uUTbCs BOCHIpPO-
M3BOJUMOCTH BpPEMEHHU YIEPKMBAaHHUA, JUIS YETO CIeNaTh 2—3 mapajuieNbHbIX BBOAa. Pasmep
036l M UYYBCTBUTEJIBHOCTH IIKAJIBI pErucrparopa HeoOXOauMO Moa00paTh TaK, YTOOBI MHKHU
Ha JUarpaMMHOMN JIEHTE 3aHMMaiu 2/3 ee MHMPUHBI. 3aKOHYMB XpoMaTorpagupoBaHHUE HCKYC-
CTBEHHOMW cMecH, MPUCTYNaiTe K aHAIU3Y (B TEX YK€ YCIOBUSAX) COEAUHEHUH, KOTOPBIE MPEACTOUT
UICHTU(PHUIUPOBATH B 3TOW CMECH.

BosbmuTe 0IMH U3 3TalOHHBIX 00pa3lloB M ONPEIEIUTE €ro MapaMeTphl yaep:KUBaHUS Ha



o0enx KOJOHKax (Ienath mo 2—3 mapaienbHbIX onpenenenus). CpaBHUTE MNOJIYyYEHHOE BpeMs
yIEpKUBAHHUs 3TAJIOHHOTO 00paslia ¢ BpEMEHAMH YAEP)KUBAHUS, COCAMHEHUI BXOIIIIHNX B CO-
CTaB cMecH (CpaBHUBAIOT JaHHBIC, TTOJTYYCHHBIC HA OHOW M TOM ke KoyoHKe). Unentudunupyiite
3TO COEIMHEHUE Ha XpOMaTorpaMMe UCXOAHON cmecu. Bo3bmuTe 3TanoHHbI 00pasen (TOT ke),
N00aBUTh €ro B HCXOJHYIO CMEChb U MpPOAHAIM3UPYWTE aHAJIOTWYHO, OMHUCAHHOMY BbIIIE (Ha
00enx KOJOHKaX, MPOBOJS MO 2—3 mapajuielibHbIX omnpeneneHus). Onpeaenure OTHOCUTEIbHOE
BpeMs yIep>KUBaHUs, OTMETUTh HAa XpPOMAaTorpaMMme CHUTHaJl, IUIONIa/lb KOTOPOTO YBEIHYMIIACH.
[TpeamnonoXuTenbHO STOT CUTHANI COOTBETCTBYET HAMMEHOBAHUIO 3TAJIOHHOTO oOpasua. Tounyro
UACHTU(DUKAIMIO TPOBEAUTE C YUETOM COOOpaKeHUM, BRICKA3aHHBIX BBILIE.

[ToBTOpuTe OMMCaHHBIA XOJ pabOTHI, B3SIB IS aHAIN3a CJEIYIOIIUI 3TaJIOHHbIH 00pa-
3en. B pesynpTaTe mpozenaHHOro aHanusa cAelaiTe WACHTU(PUKAIMIO OMpPEesieMoro oopasia
Ha XpOMAaTorpaMMe UCXOJIHOM CMeCH.

Ha ognoli u3 xpomarorpamm cMecu M 3TaJIOHHOTO oOpasna (Jito60ro) u3MeprTe paccTosi-
Hue ynepkuBaHus. CpaBHUTE JaHHBIE U1l CMECH U JIJISl ATAJIOHA, [IEPECUUTATh MM B C U CPAaBHUTH
C JaHHBIMH CEKyHJOMEpa, IOJyYeHHBIMH IMpH aHaiu3e. TakuMm oOpa3oM, HEOOXOAUMO
HAy4YUThCS NEPEBOAUTH MapaMeTp «PACCTOSHUE YJEp>KUBaHUSA» B MapaMeTp «BpeMs yAep:KHUBa-
HUSD).

[lo yxazanuio npenojaBaTensi MNPEACTaBbTE HEKOTOPBIE JaHHbIE B BUAE IapaMeT-
pa—«o0beM ynep>KuBaHUA». 3anonHuTe Tadnuiy. Hanummre Ha Xpomarorpamme HCXOJHOU H
AHIN3UPYEMON CMECH HAaMMEHOBAHMSI KOMIIOHEHTOB. XpOMAaTOIpaMMbl HPHUIIOKUTE K OTUETY:

Tabnuna — napaMeTpbl KAYECTBEHHOT'O aHAJIK3a

Mopagox
Bewecreo tg, € i [P vam | Vi ma | lgV'y BRIXOJA
KOMOOHEHTOR

o | b —

3.

HexyecTeennas X
CMECE X
Xy

Ha ocHOBaHMM MOTy4eHHBIX TAHHBIX JUIS CMECel M3BECTHOTO COCTaBa MOCTPOUTH TPadHK 3aBH-
CHMOCTH JIOTapU(MOB MPUBEAECHHBIX 00bEMOB yAepKuBaHUs Ha (aze kapOoBakc-6000 (momnsipHasi) ot
Jorapu(pmMoB NPUBEJCHHBIX 00BEMOB yAepKUBaHUs. Bo3MoxHO ucnonb3oBanue u Jpyrux HXKO.
C noMmolIpi0 TOCTPOGHHOTO Ipauka MPOBECTH MIICHTU(DHKALMIO aHATM3UPYEMbIX HEH3BECTHBIX CO-
€IMHEHNM.

Ortpasure B BBIBOJIE pe3y/IbTaThl IOTYYEHHOTO MCCIIEI0BAHMS.

JlaGopaTopnas paGora Ne/
KonnuecTBeHHBIN aHANN3 CMECH Pa3IMYHBIMU METO/IaMU
Lenp pabotsl: OmnpenenauTs KOJUYECTBEHHBIN COCTaB aHAIM3MPYEMOW CMECH ABYMs
MeToJaMH (110 YKa3aHHIO MPEro1aBaTes).
Anmnapatypa, ycloBUsl U 00BEKTHI XpoMaTorpadupoBaHus (mapaMeTpsl XxpoMaTorpapupo-
BaHUs MOTYT OBITh U3MEHEHBI):
Xpomarorpad «Kpuctammokc4000» nimm apyroit ¢ AUII. Kanunspuas kononka (100x0,3)

MM.
I"a3-HOCHTEND —a30T
Temneparypa Tepmocrara koaoHok — 220° C
Temnepatypa repmocrara ucnapurens — 310 °C
Temneparypa tepmocrara JJUI1 -310°C
CkopocTs raza-Hocutens —80mi/mMu H
[Ikana 4yBCTBUTEIBHOCTH JIETEKTOPA
(monOupaetcs sxkcnepuMeHTanbHo) — 128x 109
O6beM BBOAMMON B unapuresb npodsr — 0,1 MK
OOmbekT aHanu3a: Bo3MoXHBI clieAyIoIe roMoJIoTHIYecKre psjibl (10 BEIOOPY MpernoiaBa-
Tes):

1. m-I'ekcaH, H-OKTaH, H-HOHAH;
2. benzomn, Tomyo, STUIOEH30IT;



3. DTaHoJ, MpOnaHoJIbl, OyTaHOJIBI, ICHTAHOJIBI;

4. ANEToH, METUJIIDTHIIKCTOH, TUATUIKETOH.

O6bext xpomarorpadupoBanus: 1% wmm 3% unu 5% pacTBOpHI STHIOBOTO CIUPTA, B Ka-
YeCTBE BHYTPEHHETO CTaHAapTa ucroib3dyercs 4% H-nponuiaoBeii crnupt. [lo ykazanuio mnpe-
M0JIaBaTeNsl UCCielyeMble PacTBOPHI MOT'YT ObITh 3aMEHEHBI.

Xoa paboThl: 3anmUChIBAIOTCS TPU XpOMATOrpaMMbl aHaNU3UpyeMoil cmecu. JlaHHbie
JUTSL TPEX XpOMaTOrpaMM 3aHOCST B TaOJIHILY.

Tubmauz 1 — Konauecreennsii anamms

Covnmenne b. sewe by am 5, nisa” n -

Ha ocHOBaHMM TOJIy4YEHHBIX JAHHBIX PACCUUTHIBAIOT BOCIPOU3BOJAUMOCTH H3MEPEHHUS
BBICOT M TUIOIIA/ICH MTUKOB.
Koadduuuent Baprannu BIYUCISIETCS IO GopMyIIe:

n=2>.100%
XE

r7ie Sy — CpeaHss KBaapaTudHas MOTPEITHOCTh ONPEICICHIS mapamMeTpa uKa,
S, =W-K,
rae W — pa3HOCTh MEXy HauOOJIbIIUM U HAUMEHBIIIUM 3HAYCHUSMU PsiJia U3MEPEHUN;
Ky — craructnyeckuii pakTop, 3aBUCAIIUIN OT YrcIa u3MepeHui (cM. Tabi. 2).

Tubmmm 2. Jmueme daxrops K, ana pacuets npuiimEcnnmm  CTARGIPTHON

OTKEIHFHEHHEA

T T HJPJ.I.I!.II: 2 _1 4 5 ﬁ -|| " g ]l]
HELE (e

K., 089 [ 059 | 049 | 043 | 040 | 037 | 035 | 034 | 033

KoHneHTpaluio BellecTB B CMECH ONpEAEIMTE OJHUM U3 IpeaIaraéMbIX HUXKe

METO/JIOB.
AHAJIN3 KOHTPOJILHON cCMeCH MeTO10M BHYTPeHHel HOpMAaIu3auuu

BBoautcs B xpomarorpad npo0a aHaJIU3UPYEMON CMECH, COAeprKallleld N3BECTHOE YHCIIO
KOMITOHEHTOB (), U3MEPSIOT IO N BCEX MUKOB.

C IIOMOIIBIO MaCCOBBIX K03 (HULIHEHTOB OTKJIMKA PacCUUTBIBAKOTCS
CKOPPEKTHPOBAHHBIC TUIOMIAN TUKOB OTICIbHBIX KOMIOHEHTOB fi - Si.

MaccoByto 101110 KOMIIOHEHTa (1) paccuuThiBaeM 1o hopmyre:

fi'Si
W= s
j=q fiSi
B ciayuyae yraneBomoponos u nerexkropa JWII nns fi cnpaBennuBo paBeHCTBO:
fi= ?l rae Mi — MmonekynspHass mMacca KoMMoHeHTa i, » Ci  — YHClIO YyIiiepoja B
L

MOJIEKYJIE TOTO KOMIIOHEHTA.

[Tpumep: [lana nponaH-OyTraHoBasi cMechk. PaccunTaiiTe MacCOBYIO JIOJO MPOTMAHa, UCXOIST
W3 CIEAYIINUX JAaHHBIX: B aHAIM3UPYEMOM Ta3e ObLIM HACHTHU(PHUIIMPOBAHBI OSTaH, MPOMaH,
n300yTaH, OyTaH, W3OMEHTaH W TMeHTaH. [[nomanu NMMKoB Ha XPOMATOrpaMMe COOTBETCTBEHHO
pansl (B MM2): 24, 1520, 336, 1280, 125 u 18.

Pemenue:

3 — 10,4631

Wlll'| an = z = r3
pon: 0,07 == 812 5812 z 7215
300 <244 10 1520+ il +336 4 8 1280+ 215 125+ -1 18
3 3 1 1 5 B

AHanu3 KOHTPOJIBHON CMECH METOZOM BHYTPEHHETO cTaHAapTa. B mpoly BBOAAT pacTBOp
CTaH/IapTa U3BECTHOM KOHIICHTPAIIMH, CMECh BBOJUTCS B XpoMaTtorpad) W CpaBHHBAIOTCS IUIO-
IIaayd THKOB BelecTBa (i) U cTraHgapra (s).

AHamMTHYECKOE OTpe/eiiCHHe TPOBOIAT CIeAyromuM oOpa3om: CMemmBaroT onpese-
JeHHBIH 00BeM aHaM3upyemon pooOsl (Vi) ¢ onpeaeneHHBIM 00beMoM (Vs) pacTBOpa CTaHAapTa
(s) m3BecTHOM KOHIIeHTparuu Cm,s.

OmnpeneneHHblii 00beM CMecH BBOAHUTCS B  XpoMaTtorpad, U3MEpsOTCs TIIOMAaAd THKOB



BemecTBa (1) ¥ BemecTa cranmapta (s) mo xpomarorpammam Si u Ss. Konnentparuto Cm,i Be-
IIECTBA 1 PACCYUTHIBAIOT 10 (hopmyie:
i-fi-5

Cm,i = V. f - S Cm,i
[ 5 5

Bennuuny fi/fs onpenenstor Kak OTHOIIEHHE IUIOIIAACH MOJAEIHHON CMECH C M3BECT-
HbIMU KOHIIeHTparusaMu Cm,i = Cm,s.

[Tpumep: anubim metonoM ¢ JUII ¢ ucrnonp30BaHHEM BHYTPEHHETO CTAHIAPTA B KPOBU
OBLJT OIpeJIeIeH STaHOJI, PACCUUTATh €T0 MAaCCOBYIO KOHIIEHTPALIMIO.

B kauecTBe BHYTPEHHErO CTaHIAPTA MPHUMEHSIICS METHIITHIKETOH.

Benmuuuny fi/fs onpenensuii npu aHanu3e BOAHOTO pacTBOpa 3TaHona (1) U METHIIITHIIKE-
TOHA (S) OIMHAKOBBIX KOHIeHTparuii Cm,i = Ci,s = 2 mr/mi nonyunian 3HadeHus: Si= 401 MM’
Ss =859 mm”. Torza us3 BBIIICTIPUBEICHHOTO YpaBHEHHUsI ciieayet, uto fi/fs = 2,142 (oTHOIICHHE
Vs - Cm,s/Vi - Cm,i = 1). CoOCTBEHHO aHAIU30M KPOBH OBLIH IMOJYYEHBI CAECIYIOIIUE JTaHHBIC:

00beM KpoBH Vi= 1 Mji, 00beM BOJHOIO pacTBOpa CTaHIapTa ¢ KOHICHTpaIuen
Cm,s = 1,014 mr/mi1, Vs =1 mi1, Si =425 mM2 1 Ss = 615mmM2.

Fruieane:

1-Z 142425 = ..
=——t — = .1.004=1,501 sar/un
1-615

Bo3moxHo  ompenenenune  koHueHTpauuu (C)  JaHHBIM  METOJIOM  HMCHOJIb3YS
kaaubpoBounsie K03 duruents (K).

MOXHO TOCTPOUTh KAIMOPOBOYHBIN TIpaduK 3aBUCUMOCTH: OTHOIICHHS IUIOIIAJH
UCCIIElyeMOT0 BeIlecTBa K IUIOINAAM IIMKA CTaHAapTa OT KOHLEHTPALMH OIpPeesieMOoro
BEILIECTBA.

[Tonmy4yennblie qanHbIE OQOPMIISIOTCS B TabIHIE 3.

Tabimaum 3 — PeayneTarsd SECIEpeas irm

L

Hecasnyese neusecrsn ' Cranmapr .
Cos na, h, . 5 m, h, big o B 5 |K

e {811 WM LT “a MM MM mm

1

2

3

X

K=m-5%_ {m_ -5 m,=K_ -5, /C,
Co=EBo-8o/m 5 =10Cps-h-bns

AHaJIN3 KOHTPOJIbHOI CMeCH METO/I0M CTAHIAPTHOM 100aBKHU

K uccnenyemoii npo0e 1006aBISIIOT ONpeAeeHHOE KOJMYECTBO aHAIM3UPYEMOI'0 BELIeCTBa
(1). IlpoBoauTes ABa BBOJA MPOOBI: B EPBBIM pa3 BBOIUTCS ONPEICICHHOE KOJTMUYECTBO UCXOIHOU
npoObl, a BO BTOpPOM pa3 - OMNpENEeIeHHOE KOJIMYEeCTBO CMECH, B KOTOPYIO BBEICHa
CTaHaapTHasl Jo0aBKa.

[TocnenoBarenbHOCTH Oneparuii:

1. B xpomarorpad BBOAuTCS ompeaeneHHbIH o0beM (V) aHanu3upyemoil mTpooOBbl,
HU3MEPSIETCS TUIOMIAAb Si - IIIONIA b MUKa BemecTBa (1) Ha XpoMaTorpaMMme.

2. OrmpeneneHHblid 00BEM aHATM3UPYEMOH TPOOBI (V%) cmemaem c OIIpECIEHHBIM
oGbemom (V%) pactBopa ompenernsiemoro BemecTa (i = s) m3BecTHOi Konuentpamn (Cs).

3. B xpomarorpad BBoguTCs omnpenencHHb 00beM (V'|)) cMmecH, MOTy4eHHOH MO . 2,
u3MepsieTcs miomians (S'y) - mIoIaas MuKa BeriecTsa (i) Ha XpoMaTorpamMmme.

4. Konuentpanuio (Cy i) BemiecTsa (i) B HCX0JHON Mpo0Oe pacCUUTHIBAIOT 1O GopMyIIe:

o o
* El—vlf*(1+vin)—1]
Si W Vi

L

 VPCms
i — I:'Jtn

C

[Ipumep:  Metogom  craHmapTHOW  J00aBKM  WACHTH(HUIIMPOBAaH  OEH30J1 B
HUTpopazOasurene. Paccuntars ero xoHueHTpanuio Cmj HA OCHOBAaHMM CIEAYIOUINX JAaHHBIX:



obbeMm BBenmeHHOW mpoOsl — Vi = 1 Mk, S;j = 865 MMZ, Voi =10 M, VOS = 5 MKJ, cTaHAapT
no0aBleH B BHJIE YHCTOTO (Hepa3z0aBieHHOro) OeH3oma, modTomy Cm,s TOXIECTBEHHA €ro
mI0THOCTH, T.€. Cps=p = 0,879 r/mn. Ilocne BBoma HOBOW mpoObl mosrydaem: V'i =1 Mk, S
= 1040 mm°.
Pemenue: B Hamem ciydae VIsVOi << 1, TO3TOMY A3THM COOTHOIICHHEM MOYKHO
npenedpeus. Torna nomyunm:
c _510 3*-0,8?9.[10401_
m (Gerroa) 10 867 1

L
1} =2,17-107% r/mn

AHAaJIU3 KOHTPOJILHOM cMecH MeTO/10M a0CoJII0THOI KaInOpOBKHU

CymecTByeT Ba BapuaHTa: IPSIMOE CPABHEHUE U METOJI KaTHOPOBOYHOM KPUBOH.

B ciydae npsimoro cpaBHEHUs IOCTYNAIOT CIEAYIOUIMM 00pa3oM:

1. Bsomutcs B Xxpomartorpad ompeneiacHHbi o0beMm (Vi) aHanu3upyemou MpoOHI,
U3MepsieTCs IUIOMIaNb MHKa BemecTtBa (i) T.e. Sj, KOHIEHTPALMIO KOTOPOTO HEOOXO0IUMO
OTIPEICITHTb.

2. B abcomoTHO TeX Xe YCIOBHIX XpoMaTorpadupoBaHUS BBOJUM ONPEACICHHBIHN
00BeM (Vs) kKanuOpoBOYHOTO pacTBOpa ¢ M3BECTHON KoHLeHTpauuen cranaapta (Cpys), H3MEPSIIOT
Ss, T.€. IIOIAh MTHKA BEIIECTBA ().

3. usa pacuera KOHIEHTpamuu BemiecTBa (1) B aHAIM3UPYEeMO# MpoOe HUCIONIB3YIOT
ypaBHEHHE:

Cpni = H.L * Cps

FERT L

B ciyuae, ecnu kanuOpoBaTh CTaHAAPTHBIM PacTBOPOM aHaIM3MpyeMoro BemiectBa (i).

Torma i = s, WCKIOYaeTCss HEOOXOMUMOCTh ompeneneHust cootHomenus fi / fs u ypaBHeHue

YIPOILAETCS:
MeTo10M KaJInOpOBOYHON KPUBOM MOJIB3YIOTCS OUEHB YaCTO NPU CEPUMHBIX aHAIN3AX.
C.= Sive
i S, -V, LS

C 2TOii 1eNTBI0 TOTOBST PACTBOPHI aHATM3UPYEMOTO BEIIECTBA PA3IMYHON KOHIICHTPAIHH
C Y4eTOM TOro, 4yToObl OHa HE BBIXOJWJIA 33 JIMHEWHBIN TWHAMUYECKHH Tuana3oH JETEKTopa.

BBomsar B xpomarorpad ompeneneHHOE KOJIHMYECTBO MPOOBI, M3MEPSIOT IUIOMIAIN TTOTY-
YEHHBIX MMUKOB U CTPOSAT KATMOPOBOUHYIO MPSIMYIO 3aBUCIMOCTH KOHIIeHTparuu Bemiectsa (Cj) oT
miomaau (S;). [locne yero ot mpemnogaBaTes MOTy4Yal0T BEIIECTBO HEM3BECTHON KOHIIEHTpAIIUH,
XpoMaTorpaupyroT ero B TeX K€ YCIOBUSIX U ONPENESIOT €ro KOHIIEHTPAIIUIO.

Otpasurte pe3yabTaThl MOJTYUYEHHOTO MCCIICAOBAHUS B BEIBOIAX.

JlaGopaTopnas paGora Ne8
OnpeneneHne KOHBEPCHHU U CeJIeKTHBHOCTH MpoLecca MoJy4YeHus M30IpeHa pa3Jio-
skenuem JIMJ{

W3ompeH MOXHO MOJTydaTh pa3MUYHBIMU ITYTSMH, HO B HACTOsIIEe BpeMs Hanbojee Xo-
pomio pa3pabOTaHHBIM M OCBOEHHBIM CIIOCOOOM TOJIyYeHHsI M30IpeHa SBISETCS CHHTE3 €ro M3
uzobymunena u gpopmanvoeeuoa uepes 4,4-oumemuiouoxcan-1,3:

H;C CHs_ , O-CH, _
C (0]

~N
CH,=CH, + 2CH,0 —>
gt o CHy” “CH,-CHJ

s CH2=(|3-CH=CHZ + H,0 + CH,O
CH;
AHanu3 cocTaBa peakIIMOHHOM CMECH MPOBOJUTCS B CIEAYIOLIUX YCIOBUSIX: ra3-HOCUTEIb
— renui, anuHa KonoHKU — 100 M, auamerp konoHku — 0.3 mm. Pexxum pabotel Xxpomarorpada:
temnepatypa ucnapurens 250 °C, temneparypa gerekropa 270 °C, temneparypa kosioHok 40 °C,
cKopocTh raza-nocurens 20 cm3/muH, 06beM BBoguMoM mpoosl 0.5 mki. Pacdyer xpomarorpaMMel
U UACHTU(DUKAIMS MPOAYKTOB PEaKIMH OCYIIECTBISIOTCS aBTOMATUYECKU C MOMOIIBIO KOMIIbIO-



TepHOU mpo rpaMmMbl NetChrom v2.1 MeTogoM BHYTpEeHHEH HOpMAaTU3aIUH.
[Ipumep xpomaTorpamMmbl peakIIMOHHOW CMECH MPECTaBICH Ha pUCYHKE 1.

Xpomarorpamma
45557,13': """""""""" “ """"""" . """"""" 1 “““““““““““ ' --------- m' ~~~~~~~~~~~~~ AR
i a— foronserases e A g r— Ma—
MOMa2 | : : : : ; :
14501,04—--------------5--"---------E—-------------f ------------- A- ------ -. ------------- 'r -------------
. s ; | Jﬂ ALy |
1426989 = -, ;’,1‘ T J, - |‘1 T q{i{{ T }“.”r”;'}”.'",l'; e
00.00 00.86 01.73 02.60 03.47 04.34 05.21 06.07
Mukn
Bpewms, Herek- ; Nnowaab,me-  Bwico-  Mrno- H‘J"upuua- ‘
Ne el Top KomnoHeHT BbicoTa,mB it Ta.% e Tun
1 3,60 nua-2 6588,8862 194,0130 6,3840 5.53 8,88 b-
2 3.66 nna-2 : 41972,7930 12989,1030 40,6675 37,01 1,76
3 3,74 g2 » 954,9291 26,6785 0,9252 0,76 1,44 -b
4 3,89 FNB-2 w5 4 3458,7234 113,1981 3,3512 3,22 2,92 B-
5 4,00 nua-2 - 632,6206 23,8189 06129 068 1,84
6 4,07 nmna-2 3020,1997 79,0297 2,9263 2,25 1,96
7 411 nua-2 | 46581,5938 1774,3627 451329 50,55 1.186 -5

3,0000 100,00

Pucynoxk -1 - XpomarorpaMma peaklinOHHOM CMecH Ipoliecca CHHTe3a N30MpeHa

B meTone HopMUPOBKHM cyMMa IUIOIIAJIel BCEX XpoMaTorpapuueckrux MUKOB aHATU3UpYe-
Mol cMecu mnpupaBHuBaercs 100 % u Mo BenMUYMHAM IUIOMIAJNEH OTIENBHBIX KOMIIOHEHTOB
ONpPEAEINAI0T UX MPOLEHTHOE COJEpKaHUE B aHAIU3UPYEMOW CMECH.

B npumepe Bpems ynepxkanus 4,11 cooTBeTcTByeT UKy u3onpeHa B konndectse 50,55%,
Bpems yiepxaHus 3,66 COOTBETCTBYET HE IMpEBPAIlEHHOMY AMMETUIIMOKCAHY B KOJUYECTBE
37,01%.

[Io mosydeHHBIM XpoOMaTorpaMmaM IPH HMCCIEAOBAaHMU Ipouecca pasnoxeHus JIMJI
MOKHO PacCYMTaTh OCHOBHBIE IOKA3aTeNN IPOLECCA: KOHBEPCUIO, CEIEKTUBHOCTD U BBIXOJ HU30-
MpeHa 1o ciaeAyomuM Gopmyam:

Xa=(Can—Caoz) ! Caoi
rie, Cao — HAYANLHAS KOHLCHTPALMA PEATCHTA;
C ey — KOHEUHAN KOHLCHTPALIMA PCArCHTA.

X = Mg Mo Mag = Mg e T gz

Cerenmusnocms Apoyeccd (U30Upametsiocms) — XAPAKTEPHIVET KONHUSCTED
CBIPBS M3PACKOJOBAHHOID HA UENCEYH) PEAKLHK, XapAKTepHIYeTcd MolbiM OT-
greucHHBM ancaom (0-1) (llokazseaeT 1000 Cepbl B ODILEM KOJIHYCCTEE
NPEEPAILEHHOTD, KOTOPEA IOULUTE HA LUEICEYH PEAKLM ).

S5, =Cyuen Conperp.
Brixod yeresozo npodyrkma NOKAZLIBACT KOAHYUECTBO NPAKTHUCCKH NOMYUCHHO-

MO ENeBOro NpoayeETa [0 CPABHCHHEY C TCOPETHYCCKH BOSMOGHEBIM.

H = Gllpukl . Oen / G TCOPET. Hen.



Bh[xt\.l..], TAKEE MOEHO OHpPECIHTE KAk HPpOHIBCCHHE HH'['L‘[].'.I&LI]E-H{}ﬁ. CUIICKTHBHO-
LCTH Hd CTCIHCHbE IIFIL‘BFIHLIJ.CHH“ ChiphA.

PCBYJIBTaTBI pacucToB HGO6XOI[I/IMO OTPAa3nuTh B BBIBOAAX.

Pa3nen 7. Ontuueckue metoasl. UHdpakpacnas cnexrpockomnus (MKC)

JlaGopatopHasi pagora Ne9
NpenTndukanusi opranHuvecKux coeTnHEHUH
Wnentndukammm ankuwibHEIX pparmentoB. Unentudukanns cBs3eit C=C U alleTHIICHOBBIX CBS3CH.

CTyneHTHI IenaTcsl Ha Majble Tpynisl o 4-5 genoBek. Kaxknoit rpymnme Begatores: 3-4 HEMOANMCAHHBIX aM-
MyJI, COAEPIKAIINX MpeAeTbHbIC U HelpeAeIbHbIe YriieBo1opoasl. CHUMarOTCS VK-CIEKTPHI |, MONMB3YSICh HIKEH3IIO-
JKeHHOH Teopuel, HeoOXOANMO TIPOBECTH KaUeCTBEHHBIN aHAIN3 HEM3BECTHBIX BEIICCTB.

Unentndukammu ankmibHeIX dparmentoB. s rpynn CHj, CH, HaOmogaroTcs B CIEKTpE IOJIOCH! ITOTII0-
IIeHHs, 00YCIIOBJICHHBIEC BAJICHTHBIMH M JIe()OpMallMOHHBIMU KonebanusiMu cBsizu C—H.

Banentubie kone6anus cessu C—H ankuibHBIX (parMeHTOB 0OHApykuBaroTcsa B o6macti 3000-2840 cm .
Heo6X0QMMO OMHHTE CiIeyIOlIee MpaBiIIo: BaleHTHbIC Konebanus cBsaseil Csp’~H, kak mpaBuIIo, HaGIIOMAIOTCS
Hke 3000 cM Y, B TO BpeMs KaK BAJICHTHBIC KOJICOaHUs CBsA3CH CspZ—H u Csp—H nexart soime 3000 cum .

Banentnsie konebanus MetuibHbIX rpynn (CHg ) HabnromaroTest B BUAE JBYX MOJIOC MOTJIOMIEHHS pu 2962
v 2872 cm ', TlepBast — pe3y/IbTaT AHTHCHMMETPUUHOTO (as) BaJEHTHOTO KojebaHus, B KoTopoM e cBsizu C—H Me-
THJIBHO# TPYIIIIBI PACTATHBAIOTCS, B TO BPEMs KaK TPEThs CKUMAeTcs (Vas CHs). Bropas mondca o6ycioBnena cum-
METPUYHBIMU (S) BaJeHTHBIMHU Konebarmsamu (vs CH3), xorma Bce Tpu cBsisu C—H pacTsaruBaroTCst WM CKIMAIOTCS B
(haze. Hanmume HECKOIBKUX METHIIBHBIX TPYIII MPHUBOINT K YBEIMUCHUIO HHTCHCHUBHOCTH COOTBETCTBYIOIINX ITOJIOC.

Banentusre xonebanust MeTriieHOBBIX rpymr (CH, ) Taxke HaOmMrOmaroTCs B BUAE ABYX MOJOC IOTIOMICHUS
(2962 u 2853 cm Y, 00yCTIOBIICHHBIX aHTUCHUMMETPUUHBIMU (Vo3 CH,) u cummerpuanasiMu (v CH,) BaneHTHBIME KO-
neOaHISIMH.

Jedopmanmonnsie konebanus csizu C—H ankuiabHbIX ¢parMeHToB. B METHIBHOM rpyrnie MOTYT MpPOSIB-
JATBhCS [1Ba JAe(hOpMAIMOHHBIX KoJeOaHus: cuMMeTpuuHoe aedopmarmonnoe kosedanue (6 CH ), mpossisromeecs
oxoro 1375 ev *, 1 anTHCHMMeETpHYHOE AedopMarHoHHOe Koebanue (8,s CH3) — B o6mactn 1450 cM ™ (puc. 4).

H H o

* H L1
H* TRIVA
() 2
Puc. CummerpruHoe nedopManoHHOe Konebanue B MeTHiIbHOM Tpymne (1); antucumMerpuaHoe nedop-
MAaIOHHOE KoJieOaHWe B METIIBHOM rpyrire (2)

[Mornomenne npu 1375 cm ! SBJISIETCSl BAYKHBIM KPUTEPUEM HOATBEPKICHHS CTpoeHUs. OHO OTCYTCTBYET B CIIEK-
Tpax COEIMHEHHH, HE COAEPKALUX METHIBHON FPYIIIBL

B MermneHoBoil Tpyme HaOI0AaeTCst deThipe THHa NeOpMAMOHHBIX KojeOaHuil (HOKHHYHBIC, Beep-
Hble, MasTHUKOBbBIC, KpyTwibHbIE). IIpu 3TOM Haubosnee MH(MOPMATHBHBIM SIBISETCS IIOTJIONIEHHE B 00JacTH

-1
1465 cm ~, 00yciIOBIIEHHOE HOXHHUYHBIM aedopMannoHHbM Konebanuem (6 CH2) (puc. 5, Tabi. 1).

100 4 S —— - -\
[t o
: g 3
] % % = e SR
g QU WP 8 o,
° CH;(CHy),0CH; — ¥
= 50 4 K © ‘
. [E :
B o
= 4 ) I1r0cKoCTHOE MaockocTHOR
a achopMannonHoe neopMALMONNOe
= ] - HOXHWYHOS Konchauue. d, CH,, MSTHHKOBOC KOACOaHME
8 ~1465 cm! pCH,, ~720 en’!
T T T ™1 T T T T T T T T T Y T T T T T T 1.7 T 14 T T Y T T T 1
4000 3000 2000 1000

Boanosmie ancaa (em ')
Puc. UK-cnekTp nogexana
Taomuna 1. - CBoguas Tabnua BajgeHTHBIX (V) n gedopmarmonusix konebanuii (8) C—H u C-C cBsseil pas-
JMYHOTO THMA YTIEBOIOPOIOB
Tunel cBA3M BasneHnTHble Jedopmanuonnplie Kojiedanus, M
KoJIe0aHu, em?

C—H MeTHiIbHO# rpyIIIbI Vas 2962 1 Vs 0 1375 u 8,5 1450




MetunenoBsix rpymmn CH,

Vs 2962 1 Vs

13 4-x nanboiiee MHTEHCUBHO 05 1465

=C-H 3010-3095 C-H 1000-650
=CHR 3040-3010
=CH, 3095-3075
Cc=C 1650
R—C= C- (oTcyTctBYyeT y are- 2260-2100
THJIEHA ¥ MOHO3aMEIICHHBIX )
-C=C-H 3333-3267 700-610
C—H 6en3oia 3100 u 3000 Bremnockoctabie 900-675 1 I0CKOCTHBIE
1300-1000
O6epToHbI HehOpMAIIMOHHBIX KOJICOaHUI
2000-1650
CkeneTHbIe KOJIeOaHHs UK 1600-1585 u
(6ensom) 1500-1400

Unenrndukaums csseit C=C: Bce 0ObIMHBIC aTKCHBI TIOITIOMAIT B 06actr 1650120 cM (puc. 5.8, 5.9).
Yacrora BaneHTHBIX konebannit =C—H mabmromaercs npu 3010-3095 em Y, npuueM 3HaueHue v=C—H onpenensercs
CTETICHBIO 3aMEIICHHS IPY IBOIHOI cBs3u (Tadu. 1).
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ne6anus C—H B 06mactu 1000—650 cv .

1400 1200 1000 &0 Too

Bomosoe wieno., ou !

Puc. UK-cnektp rexcena-1
Hawubornee xapakTepHbIMU THIIAMH KOJIEOAHHH AIKEHOB SIBJISIOTCS BHEIUIOCKOCTHBIC Je(opMalmoHHbIe KO-

Jsl aneTuIeHoBOM IPYIIIBI XapaKTepHB! BaJeHTHbIE Kosiebanus cBszeil aByx tunos: C=C u C-H. [na aue-
THJICHA U €r0 MOHOIIPOM3BOJAHBIX XapaKTEPHO TaKXke MoJjioca roryonieHus nedopmannonHsix konebannit C—H. Ha

puc. 7 npusenen MK-cnexrp renrtuna-1.

Banenrnsie kosiebanus cBsg3u C=C HaOIroaroTcs B BUIE CIAa00M IOJIOCH! MO-TJIoleHns B o0iactu 2260—
-1 —
2100cm . I caMoro areTHsIeHa ¥ ero CHMMETPHUYHO 3aMEIICHHBIX BaJleHTHBIE Kosiebanus C=C He MpOosBISIOTCS.
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Boaosbie wmena (om-1)
Puc. UK-cmektp renruHa-1
Banentasie komebanus cBszeit C—H B criekTpax MOHO3aMEIICHHBIX AJIKHHOB IPOSBISIOTCS B oOmactr 3333—
3267 cM ' B BHE HHTEHCHBHOMN T070cH moryomenus. Jledbopmarnonnsie kKonebammst csizeil C—H TepMHUHATBHBIX
QJIKUHOB (CBS3b HA KOHIIE IIEMTN) ¥ UX MOHO3aMEIIEHHBIX JA0T CHIIbHYIO IIUPOKYIO IOJIOCY HOTIOIEHHS
B oGmacti 700-610 cm .

Paznen 8. AIMP-cnextpockomnus

JlaGopaTopHuas padora 10
HnenTuduxanus coeIMHEHMI ¢ HCII0JIb30BAHUEM CIIEKTPOCKOIMH 'H amP

Meton xomudectBeHHOH cnekrpockonuu IMP (KC SIMP) xapakrepusyercs Majaoil BETHUMHON SHEpreTH-
YECKMX BO3ICHCTBHUII HAa BEIIECTBO, T.€. OTCYTCTBHEM €0 XUMHUYECKUX MPeoOpa3oBaHuUil, pa3esicHIs Ha KOMIIOHCH-
TBI, HOHU3AINHA U T.J., YeM BHITOJTHO OTIMYACTCS OT OOJBIIMHCTBA XUMUIECKUX, (PU3UKO-XUMIUECKUX U (PH3UIECKUX
METOZOB MCCIICIOBAHUN. DTO MO3BOJACT CUUTATH €r0 HAHOOJEee SKOJIIOTHUECKH JPYKECTBEHHBIM K OOBEKTY HCCIIe-
JTIOBAaHUS M YIOBICTBOPSIOIIAM CTPOTHM KPHUTEPUIM «3eTeHOH Xumumy. [Ipr n3ydeHnrn MHOTOKOMITOHEHTHBIX CHCTEM
OCHOBHO€ yHHKanbHOe 10CTOMHCTBO KC SIMP — nuHeliHas CBSi3b MHTEHCUBHOCTEH CUTHAJIOB B CIIEKTpax C KOJIHWYe-
CTBOM OTICIHHBIX KOMIOHCHTOB WM (PparMeHToOB, HX OOYCIABIMBAIONINX, YTO W30aBIIET OT HEOOXOAUMOCTH
npuMeHeHus: pedepeHTHbIX 00pasuos. [lo uHdopmaruBHOCTH M pazHOOOpasuio Meronuk uccienoanus KC SIMP
TaKxke He MeeT cebe paBHBIX. OTMEUEHHBIE JOCTOMHCTBA OOpETalOT B MOCIETHHE TOJBI OCOOYI0 TNPHKIATHYIO
MIPUBJIEKATEIBHOCTh OJIarofapsl MOBBIIICHUIO YYBCTBUTEIBHOCTH METOJa, AaBTOMATH3aIlMM JSKCIEPHUMEHTAIbHBIX
IpOIeayp, a TJaBHOE — pPa3pabOTKe MPOMBINUICHHOW MHUHHATIOPHON HH3KOOIOPKETHONH MPOTOYHOW ammapaTypbl
SAMP

N3mepenue [IMP cniekTpoB OpraHUYEeCKUX COCIUHEHMM IIPOBOAMTCS JJISl PACTBOPOB C KOHLIEHTPALMEH OT
5% mo 20%. B xadecTBe pacTBOpHTENICH MOTYT OBITh UCIIOIB30BAHBI COCTUHEHUS, HE HMEIOIIHE COOCTBEHHBIX CHTHA-
JIOB B HCCIIEyeMOW 00JacTH M HE B3aHMMOJICHCTBYIOIINE C PACTBOPEHHBIM BEIIECTBOM. TaKUMH PACTBOPHUTEISIMH MO-
TyT OBITH TETpaxXJOpPMETaH U cepoyriiepoa. Ho He Bce coeAMHEHUS XOPOIIO PACTBOPUMEI B HUX, U YKa3aHHBIC PacTBO-
pUTENH SIBISAIOTCS TOKCHYHBIMHU. [103TOMY WCIIONB3YIOTCS W JAPYTHE BEIIECTBA, HE COJCpIKANINE IMPOTOHOB WIIH
HUMEIOIIUE JIHITh oMuH curHai B cuekrpe [IMP (mumermncymnbdokcun, D,0O, CDC1;, 6eH301, IUKIOTEeKCaH, JHOKCAaH
u 1Ip.).

Takum 06pazom, «iIeaNbHBIN» PAaCTBOPUTEND JOJDKEH OBITh almpOTOHOHHBIM, HHEPTHBIM, HU3KOKUIISAIINAM U
HeJIoporuM, Harpumep, neirepoxiopopopm (CDClz). ManeHbknil y3kuil POTOHHBIM CHTHAN OT MPUMECHOTO XJIO-
podopma (CHCI13) Menraer B oueHb peakux ciydasx. s oueHs pazbaBieHHbIX 00pasioB qoctyner CDC1l; 100%-
HOM M30TOMTHOM YHUCTOTHI.

IIpn wpeHTH(UKAIMA COCOUHEHHWH C WCIOJIB30BAHUEM CIIEKTPOCKOIIHH 'H gamp YYUTBIBAIOTCS CHENY-
IOLLUE TapaMeETPBI:

* XMMHYECKHE CIIBUTH CUTHAIIOB (CM. TAOJHIy XUMHYECKUX CIIBUTOB)

* HHTerpajbHasi MHHTEHCUBHOCTb CUTHAJIOB KaXI0Tr0 THIA

* TPOSBIEHHE CIUH-CIUHOBOIO B3aMMOJEHCTBHSA - B UACATBHOM Cllydyae, JOIYCKAIOLIee MHTEPIPETaIHIO
B PUOJMKEHUH CIICKTPOB ITEPBOTO TOPSIIKA.

13C SIMP chmexTpsl coiepkaT HMH(GOPMAIMIO O YWCIE M THNAX PA3IMYHBIX YIJIEPOJHBIX ATOMOB B
MOJIEKyJIe, TIPUYeM BO MHOTHX CIy4asx yAaeTcs HACHTH(PHUINPOBATh YETBEPTHYHBIC aTOMBI YIIIEpO/a.

Hmxke mpuBeneH psan XapakTepHBIX CIIEKTPOB COEIMHEHHWH Pa3IMYHBIX KJIACCOB C HMX KPaTKOW MHTEp-
npeTamuen.

IIpumedanne: ecn B NPUBOJUMOM CIIEKTpE HE yKa3aH PacTBOPUTEINH, UCIIOJIB30BAHHBIN JJISl IPUTOTOB-
neHus o0pasia, moapaszymenaetcs cdcl3.

Kcratn, mostomy: Ilpm amammze cmexktpa 13C SIMP BemectBa He clexyeT YYWUTHIBaTh TPH OJIU3KO-
PACIOJIOKEHHBIX CUTHANa, LEHTPAIbHBIA K3 KOTOPBIX HMEET XHMM. CABUT 77 M.A. DTO - CUTHAJI PacTBOPHUTENS,
CDCI3.



Coegnpenne CgHyy, B cnextpe 'H SMP wafmogaircs 2 rpyniel CHIHATOR - MYIETHILIET ©
nzrTpos 128 s (6H) o rpunner ¢ gentpos 088 s (6H). Mocnenmnil curuan npuaagnesar 2
seTivibHbiM rpyTinas (CCB CH2CHsh. Curoan npe 128 w0 soser npisaaiesats -CHy- win
=CH-pparnsentam. B cnexrpe B AMP sabmioaaioTes cHIHATE TPeX patiHYHEN aTomos C npi
342 224 0w 140 s, Te s ofinacti HackiesHsn atomon O Ha Tpex soaMomHeis HaoMepHbIx
NEHTAHOE JAHHOMY HABOPy CHIHAIOR YA0RISTBOPAET TONEKD H-NENTAN.
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B ciyuae paipeTBIeHHEN AIKAHOR CTIEKTPUTLHAA KAPTHHA B GONBIIHHCTEE CIVHIER VCIOMHAETCH.
XopakTepHelii npeMep - WioMepHeii d-medTamy -sermafyram. B oero 'H AMP coewtpe

HabmomawTes MyneTHneT © gedtpos LOR woa (1H), ¢ odeBHIHOCTER COOTBETCTRYRMMIAT
ipparsienty =CH-, seyneramner s obnacte 1.2 s, (2H), cooreercreyiommil -CHz-rpynne, u
HUIGHKHBIOHECH Jy00eT W TPHILIeT B ODJIacTH CHIHANOE MeTHIBHEIX TPYOIN, COOTBETCTBVIOWHE
ipparmentan CH2CHs o CHiCH: . B cnekrpe “C AMP wabmonaiores 4 cureana B ofnacTH
HACEIEHHEN aToMoR C.
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B "H AMP coexrpe 22-pumerwadyrana wadmopsercs gmagpynser npe 122 sea (2H), ¢
OHERHIHOCTRIO npHHafnekanil dparsienty -CH-CH:. B o0nacTi cHrdanos MeTHILHEN TPV

HaOMROAAKTCH HHTEHCHBHEN CHHINET W HANOKHBIIANCA HQ HEro NERRIM [IEHOM  TPHIOET.
CynmmapHeliil HHTEpAn 9THX CHrHanoe - 12, T.e. nepen Hamu - curdans rpyon -CH=CHs » -
C{CHz)s. MMpn anannae Y AMP CHEKTP CHEOYET BCNOMHHTE O TOM, 4TO CHIHARI YETBEPTHYHRLY
ATOMOE YTIEPONA HMEKT HHIKHE MHTeHCHBHOCTH. Toraa curdansl npu 365, ZR9 u B9 wmn
ABMAHTCH CHIHATAMH METHIBHRIX FpyIn i dparsedta -CHe-. ManossrencisHeiil curnan opu 304
ML - CHUHAT HeTBETHYHOTD aToma =<,
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B cnexrpe "H AMP coequnenns CgH,s (cTeneds menackimentocT = 1, T.e. MOTERYIE CONepmnT |
OBORHYHY CBATE WIH LHET) B oDoacT cnaleix nomedi HadmoasTes YIHpesHsle CHrEansl npi 4.69
s i 466 v | 2H). Takas kapTusa xapakTepHa M08 TEPMEHATEHBY NPOTOHOR AROAHOA catm,
=CH;. Ocraeres onpefeniTh CIPYKTYPY HACKIIEHHOMD 0cTaTka, cofepmaniero 4 aroma C. Buguo,
YT MOJIEKYIE COOSpEHT 1 METHABHYHY FPYIINY, CEATAHHYIO ¢ QBOMHON CBAIRN - CHHCIEeT npu 1.7
s (3H). OcraneHeie CHrHADE OPHHAAIEHAT H-NPOMWIBHOE Tpynne: TpHIbeT B o0JIacTi
ANTEHELE DpoToses, npd 195 s, (2H), syaemanner opo 145 s, (2H) 8 tpunner opa 009 s
(3H). B cnexTpe P AMP pabniaaes cHrHan opi 146 (<C=<) u 1097 (~CHa), a Takse npu 40,
223, 208 u 13R (macemienweie C), 9To NOATREPEAICT VOTAHOBISHHVIO CTPYETYpY - 2-
seTHanenTen-1.
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Coequaenne CgHpa. Crenedk  Hedackimensoctd = 1. B cnextpe 'H AMP wuafmonsercs
"nacenseckan” AMNM-cucTema BrriUIsHOR rpyinel 0ocHaraer (9H) npue 1 oaea Do noaeonser
YCTAHOBUTE CTPYVETYPY cogmuuerns - HyCoCH-C{CHy)y. Cnewtp BC AMP ee MOJTBEPHACT:
COASPHRHT CHIHATEL npH 1498 u 1088 s (=0=), 33.6 (curnan gersepradioro aroma C odeds
MATOH HHTEHCHBHOCTH) W 29.2 (-CH,).
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Coepunenne CgHyg. Creness HeHackMeHHOCTH © 2, T COSAMHEHHE COOEPHHT 2 JBOHHBIX
CHATLMKIA MK Tpodinyio ceaak. B cnextpe 'H SAMP nafmonanres keanpymret npd 215 o
(4Hp w0 rpuanner npi 111 sia. (6H), cooTpeTeTayvionimh aTineHol rpynne, JIpyTix cHrsaios Her -
H 3T0 NOIBONAST CAENATh JAKIHMERHE O TOM. HT0 HCCHEIYEeMOE COSIHHeHHE - ATKHH ©
pHyYTpHMONeKVIApHOE  Tpoiinoll ceaik. Cnoextp e AMPp CHMIETENRCTRYET O TOM, 4T0 £ro
MOMEKYIA CHMMETPHYHA - BCErD Mk 3 cHraana: opn 8009 sg. (-C=C-) 144 » 124 ma
{HackmenHee atoMel Hy. Mrak, 310 - rekcan-3.
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Coegunenne CyHy Creness deHachiiedHoct = 2, T.e. cogiuHedde cofepwut I apoiHb
CEATHUMERD Wan Tpolinyio cease. B cnewxtpe 'H AMP BMHAIBHEIX DPOTOHOR HE HAOMIOAMETCA.
Crneaver obpatinTe BHHManne Tpunner npu L84 (1H) - 1o, secomuenno, chruan =CH {cnaboe
CCB ¢ CHa-rpynnoi gepes coate C=C, manas 7). OCTANLHEL CHIHATEL MOXKHO HHTEPIPETHPOBATE
Tak: Tpunaer ayvonetos npa 216 swon (2H) - nponaprioienas rpynna -CHa-C= {(CCB ¢ cocenueii
CHz-rpynnoii: tpunmer, Goibmas " u CCB ¢ anerinenoasn H: AVONET, Manas 0 MY TLTHIIET
npit 1.55 s, (ZH) - cwrsan -CH2CHRCHs (nposenaerca CCB o cocenummn CHx- w0 CIHs-
IPYINAMi) |, HakoHew, Tpaier npd 099 s, - curnan rpyone -CH; (CCB o cocennefi CHea-
rpynnoi). B cnekrpe Y0 AMP HabIRIaITCE CHIHATE npit B45 MU0 (MEHEE HHTEHCHBHEINL, -
C=CH) n 682 wm.n. (Donee paTeHcHsHell, -C=CH), a Takse CHIHANLL Tpex sp’-ruﬁpmumnauumx
aToma yraepoia npi 220, 2005 w134 s Oreet - nesTin-1.
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KpuTepuu oneHku:
Jlns ounoii(cemectp 6):

- MUHUMaJIbHO 6, MakcuManbHO 10 6amioB 3a naboparophyto padoty Neb (eciu Bce oTBe-
ThI IPaBUIIbHBIC); 32 | HEMPAaBWILHBINM OTBET CHUMaeTcs 1 Oa,

- MUHUMaJIbHO 6, MakcuManbHO 10 GanioB 3a maboparophyto padoty Ne7 (eciu Bce OoTBe-
ThI IPaBUIIbHBIC); 32 | HEMPAaBWILHBINA OTBET CHUMaeTcs 1 Oair,

- MUHUMaJIbHO 6, MakcuManbHO 10 6amnoB 3a naboparopuyto padoty Ne8 (eciu Bce oTBe-
ThI IPABUJIbHBIC); 32 | HEMPAaBWILHBIA OTBET CHUMaeTcs 1 Oa,

- MUHUMaJIbHO 6, MakcuManbHO 10 GanioB 3a maboparopuyto padoty Ne9 (ecnu Bce oTBe-
ThI IPaBUJIbHBIC); 32 | HEMPAaBWILHBIA OTBET CHUMaeTcs 1 Oa,

- MUHUMaJbHO 6, MakcuMaibHO 10 6amnoB 3a nmaboparopuyio padory NelO (ecnu Bce oT-
BETHI ITPABWIbHBIC); 32 | HEMPAaBHILHBIA OTBET CHUMaeTcs 1 Oa,



MHWHOBPHAYKU POCCUN
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prunuan) dheaepaabHOTO
TOCYJaPCTBEHHOTO OIO/HKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUIT YHUBEPCUTETY

Kadenpa Hedgrexumuueckoro cuatesa
Hamnpasnenue noarorosku: 18.03.01 XumMuueckast TEXHOIOTUS

KoMILJ1eKT 3a1aHHii J1Jisl BLINOJHEHNSI HTOTOBOI'0 TECTAa

no pucrumianie 51.0.28 «MucTpyMeHTaIbHbIE METOAbI AHAIN3a

Cemectp 5
BapuanTt 1
1. KakoB nopsiioK BBIIOIHEHHS] KAUECTBEHHOI'O U KOJIMYECTBEHHOTO aHAJIN30B?
A) oudepeIHOCTh aHAJIM30B HE UMEET 3HAYCHMUS;
b) koynnyecTBEeHHBIN aHAIU3 MPEIIIECTBYET KAUECTBEHHOMY;
B) kauecTBeHHBIN aHAIU3 NPEALIECTBYET KOJINYECTBEHHOMY
[') KadyecTBEHHBII U KOJUYECTBEHHBIM aHAIN3bI BBIIOIHSIIOTCS OJJHOBPEMEHHO.
2. B TUTpUMETPUYECKOM aHAJIN3€E UCIIONB3YIOT PEAKIIUHU, KOTOPBIE IPOTEKAOT
A) MeaseHHo;
b) B cTporom cooTBETCTBUH CO CTEXMOMETPHUUECKUMH KO PULIMEHTAMH;
B) oOparumo;
[') mpu cTaHIapTHBIX YCIOBUAX
3. B MeTojie HeTpanu3auy B Ka4eCTBE TUTPAHTOB UCIIONIb3YIOT
A) KMnQOy;
b) tpunon b, MgSO4-7H,0;
B) HCI;
I KOH.
4. O6HapyXeHHEe MOHOB aMMOHHUS B BOJHOM PacTBOPE MPOU3BOIUTCS
A) pa30aBlIeHHOW CEpHOU KUCIOTOM;
b)  KOHIEHTpUPOBAHHOW CEPHON KUCIOTOH;
B) peaxktuBom Heccinepa;
I') mnepoxcuaoM Bomopoaa.
5. ns mpurotosienust 700 r pacTBopa ¢ MaccoBoit oneit noanaa kanus 5 % HeoOXoIuMo
pacTBOPUTH __ IPaMMOB COJIH.
A) 84;
b) 50;
B) 35;
r 90.
6. K 21eKTpOXMMHUECKUM METOJAaM aHAJIN3a OTHOCSATCS
A)  KyJIIOHOMETpHS;
b) ammepomerpuueckoe TUTPOBAHUE;
B) VY®-cnekrpockonus;
I') Xpomarorpadus.
7. B 0OCHOBE MOTEHIMOMETPUYECKOTO METOIA aHAIN3A JIEKHT:
A) Vpasuenue HepHucra-Iletepca;
b) 3akon ®apanes;
B) Teopus Jlenrmropa;
I') 3akon byrepa-JlamGepra-bepa.

8. Koneunoii Touke TUTPOBAHUA HA BTOpOI71 HpOPISBOIIHOﬁ KpHBOfI NOTCHIUOMETPHUYICCKOT'O

TUTPOBAHUSA C1a00¥ KMCIOTHI paCTBOPOM ILIEJI0YH COOTBETCTBYET TOUKA!

A)
b)

neperuoa;
MaKCHMyMa;



B) paspsiBa;
I') muHHEMYMA.

9. B ycinoBusix kynoHomerpuyeckoro omnpenenenus 1,00 Ki snektpudectBa BbI3BIBAET
OKHCIICHHE JI0 JETHUAPOACKOPOMHOBOM KHCIOTHI aCKOPOMHOBOU KUCIOTH (M = 176,1 r/M01B) Mac-

coit (mr):
A) 17,6;
b) 3,64;
B) 1,82
r 0,912.

10. Ilepeuncnure UHAMKATOPHBIC MIEKTPOJIBI, HCIIOJIB3yeMbIE B BOJIbTAMIIEPOMETPHUECKHUX
MeTO/JaxX aHaym3a (B TOM 4YHWCje W B mossiporpaduu): a) pTyTHBIM Kamaroniuii; 0) pTyTHBIN ILIe-
HOYHBII; B) KAJIOMEIbHBII; T') BPAIIAOIIUNCS TPadUTOBBIN.

A) a 0,B,T;
b) a6,
B) a,0,B;
I 6,s,r.

11. Kakue 351eKTpo/Ibl BXOAAT B COCTAB MOJSporpaduuecKon ssueiku?
A) 7Ba HENOJISIPU3YEMBIX JIEKTPOJIA;
b)  1Ba MOEHTUYHBIX NOJISAPU3YEMBIX HJIEKTPOAA;
B) Tpu snexrtpona — HemossipU3yeMbl MHIUMKATOPHBIM, 3JIEKTPOJ CPaBHEHHUsS W BCIIOMOTa-
TEJIbHBIN JIEKTPOL;
[') nBa 3nekTpoja — MOJISAPU3YEMBIM paOOUYUil AIEKTPOJ U HEMOJISIPU3YEMBIN 3JIEKTPOJ CpaB-
HEHMS.
12. Anuna Bonuel 180 HM- 3T0:
A)  ynapTpadHONEeTOBBIH CBET;
b) wuH(pakpacHbIi CBET;
B) Buaumeblii cBeT;
I') peHTreHoBckoe uU3nydeHue?
13. 3akon byrepa-Jlam6epTa-bepa abconoTHO cripaBeJInB:
A) A5 MOHOXPOMaTHUYECKOI'O CBETA;
b) 1 HEMOHOXPOMATHYECKOTO CBETA;
B) TOnBKO NS BUAMMOTIO CBETA;
[') 1 A7I9 MOHOXPOMATHYECKOTO U JJI1 HEMOHOXPOMATHYECKOT O CBETA.
14. Kak u3menurcs ontuueckas miaoTHOCTh pactBopa Fe(SCN)3 eciu ero KoHIEHTpaIus B
pacTBOpe YMEHBUIUTCS B 2pasa:
A) ymeHnbluTCH B 4 pasa;
b) ymenpmmrcs B 2 pasa;
B) yBenuuwurcs B 2 pasa;
I')  ocranercs mpexHen?
15. B 3aBUCHUMOCTH OT arperaTHOr0 COCTOSIHUS MOJABIMKHOM (ha3bl Xpomarorpadpusi MOKET
OBITh:
A) TUIOCKOCTHOW;
B)  cBepxkpuTHuecKOl (IIIOUTHOMN;
B) adodunnoii;
I) ¢dpoHTaNBHOI.
16. XKunkocrtHoit xpomaTorpad, B OTIUYHE OT ra30BOT0, UMEET:
A) Hacoc;
b) nmerekrop;
B) xpomarorpaduueckyro KOJIOHKY;
I') cucremy BBOJIa IPOOBHI.

17. AHAIUTHYECKUM CHUTHAJIOM B IUIOCKOCTHOM XpoMmarorpaduu, Mo BEIUYHHE KOTOPOTO
MOXKET GBITB MMPOBCACHO KOJINMYCCTBCHHOC ONPCACIICHUC BCIICCTB, ABJISICTCA:
A) paccTosiHHE OT JIMHUU CTapTa JI0 LIEHTpa MATHA;



b) nmomane natHa,

B) ortHomeHue BenuuuH Ry, OJYyYEHHBIX IPU Pa3HBIX KOHIIEHTPALUAX ONPEAEISIEMOro Bellle-
CTBa;

I') orHomIeHHe BenuuuH Rt onpeensieMoro BeuecTa u CTanaapra.

Bapuanr 2

1. B 0cHOBE TUTPUMETPUUECKOTO aHAIIN3A JIEKUT ONpe/IeIeHUue
A) TOYKHU SKBUBAJIECHTHOCTH;
b) Beca ocanka;
B) okpacku unaukaropa;
I') pH pactBopa.

2. JInst TOYHOTO U3MEPEHUsI 00HEMOB PACTBOPOB MPEIHA3HAYCHBI
A) MepHbIE CTaKaHbl;
B)  mepubIe KONOBI;
B)  MepHble HMIMHAPHI,
I') nunerku.

3. Jlns aHanu3a jaHa coslb 0esIoro 1BeTa, XOpouo pactBopuMast B Boje. Coilb OKpaluBaeTr
IJ1aMsl Ta30BOM I'OPENKU B JKENThIM nBET. IIpy 1elcTBUM HA COJIb KOHLIEHTPUPOBAHHOM CEPHOU
KUCJIOTHI BBIJEIISETCS 3€J€HOBAThII ra3 ¢ yaylarolliuM 3anaxoM. PacTBop coiu ¢ MMHKypaHuUIa-
[ETaTOM 00pa3yeT >KeNThIe KPUCTAIUIBI TETpadipuyeckoil GopMEbl, a ¢ pacTBOPOM cepedpa HUTpa-
Ta — O€eJIbIil TBOPOKUCTHIM 0CaJ0K, PACTBOPUMBIN B HACBHILLIEHHOM PAacTBOpPE aMMOHUS KapOoHara.
Omnpenenure cocTas COJH.

A) KBr;

E) Na,SO3;
B) Ba(NOs)z;
) NaCl.

4. OrmpenenuTe MOJSIPHYIO KOHIIGHTPAIIMIO AKBUBAJICHTa U TUTP pacTBOpa THIPOKCHUIA
Oapusi, €clii Ha TUTpPOBaHUE 25 cm® atoro pactBopa g/mno 15 e’ pacTBopa COJITHOW KHUCIIOTHI C
MOJISIPHOW KOHIIeHTpaIueil sxkBuBaienta 0,2 Moab/am”.

A)  0,2000 mous/nm° u 0,02035 r/em?;

b) 0,1200 MOJ'IL/,Z[M3 n 0,01026 F/CM3;

B) 0,3001 mous/mv® 1 0,03021 r/em’;

I 0,02654 MOJIB/IM® 1 0,0235 r/em’.
5. B ocHOBE rpaBUMETPUYECKOTO METO/IA JIEKUT
MEePEeBO/] 0CAKTAEMOTO BEIIECTBA B OCAJIOK;

) HAXO0XJEHUE SKBUBAJICHTHOW TOYKH;
orpeJieieHue oObeMa TUTPAHTA;
) oTpesieJIeHUE COCTaBa BECOBOM (POPMBI.

6. Kakumu npenmyniectBaMu 00J1a1ar0T GU3UKO-XUMHUECKHAE METOIbI aHATH3a
0COOBIMU MPEUMYILIECTBAMHU HE 00J1aJat0T;

) MOTYT OBITh IIUPOKO UCITIOJIB30BAHBI IJI1 aBTOMATHU3allUN AHAJIN30B;
MOTYT OBITH MCITOJIb30BaHbI JJIs1 aHalIn3a OYC€Hb MaJlbIX 06’I)CMOB;
) OTJIMYAIOTCS BHICOKOM YYBCTBUTCIIbHOCTBIO U SKCITPECCHOCTHIO.

7. B 0cHOBE KOJTMYECTBEHHOTO MOJISIPOTpauecKoro aHaJIn3a JICKHUT:
VYpasuenue HepHcra-Ilerepca;
) 3akon dapajes;



VYpaBuenue MnbkoBuya;
) 3akon byrepa-Jlambepra-bepa.

8. KoneuHoit Touke TUTPOBAHUS HA BTOPOH MPOM3BOJAHON KPUBOU MOTEHIIMOMETPUYECKOTO
VYkaxkure BEpHOE YTBEP)KIACHUE, OTHOCSIIEECS K XJIOPUICEPEOPSTHOMY AIIEKTPOAY:
MOTEHIINAJ 3aBUCUT OT aKTUBHOCTH XJIOPU-UOHOB;

) HCIIOJIB3YCTCA B KAQYCCTBC MHAUKATOPHOI'O 3JICKTPpOAA IPU KUCIIOTHO-OCHOBHOM I10-
TEHIUOMECTPUYCCKOM TUTPOBAHUU,
) B TPCXOJICKTPOAHBIX BOJBTAMIICPOMETPUUCCKUX sTYeMKaX SIBJISICTCS BCIIOMOIaTENb-

HBIM 3JICKTPOAOM;
OTHOCHUTCA K aKTUBHBIM MCTAJNIMYCCKUM BJICKTPOAaM IIEPBOro poaa.

)
)
9. Kak paccuuThIBaeTCsl KOJIMYECTBO BEIIECTBA B METOJIaX KYJIOHOMETPHUECKOTO THUTPOBA-

Hus?

0 AIEKTPOXUMUIECKOMY TIOTEHIIHATY OMPEIEIIIEMOT0 BEIIECTBA;
) 0 00bEeMy THTPAHTA, U3PACXOJOBAHHOTO Ha TUTPOBAHUE;

10 MOJISIPHOM KOHIIEHTPALIMK YKBUBAJICHTa TUTPAHTA;
) 10 KOJIMYECTBY JIEKTPUYECTBA, 3aTPAYSHHOTO Ha DJICKTPOTSHEPAIHIO THTPAHTA.
)
)

10. MneHTuduKanuio 1 KOJIMYECTBEHHOE ONpe/eieHNEe BEIECTB B BOJIBTaMIEPOMETPUU
MPOBOJST, COOTBETCTBEHHO, IO BETMYMHAM:
MOTEHI[MAaJIa MMOJIyBOJIHbI U AU(P(PY3MOHHOTO TOKa;

) ¢ Gy3MOHHOTO TOKA U MOTEHIIMAJa MOITYBOJIHBI;
OCTaTOYHOI'0 TOKAa U MaKCUMaJIbHOI'O TOKA;
) MOTEHIMaIa UHAUKATOPHOro iekTpoaa U DJIC raibBaHU4YECKOro 2JIEMEHTA.

11. Kak ycTpaHsieTcsi BIUsIHUE MUTPALIMOHHOTO MEPEHOCa HOHOB Ha BEIMYHUHY TOKAa B Me-
TOJaX BOJbTAMIIEPOMETPHUU?
3a CYET UCIOJIb30BaHUs JIBYX IOJSPU30BAHHBIX JIEKTPOIOB;

) nepeMeIMBaHueM PacTBOPa;
IUTAaBHBIM M3MEHEHHEM NOTeHIHana; 82
) BBeJIeHUEM UHIU(DPEpEHTHOTO FNEKTPOIIUTA.

12. Inmuna BosiHbl 50 HM- 3TO:
YIbTPaQUOIETOBLIN CBET;
) nH(ppaKpacHbIi CBET;
BUJIMMBIi CBET;
) PEHTI€HOBCKOE U3Ty4YeHUE?



13. Kakue coeiuHEHHsI MO)KHO KOJIMYECTBEHHO OIPENENIATh (POTOIIEKTPOKOIOPHUMETpHYe-
CKU 0e3 IpOBEeCHHUsI IPEABAPUTEIBHOIO XUMUYECKOTO MpeBpallieHus?
A) Fe(SCN)s;
B)  [Cu(NH3)4]SOq;
B) Na,SOy;
') KSCN?
14. Kak u3MeHUTCS ONTUYECKAas IJIOTHOCTh pacTBOpa MPU YMEHBIIEHUU TOJIIHUHBI CBETO-
MOTJIOUIAIOIIETO CJI0A B 2 paza:
A) yMeHbLIUTCA B 2 pasa;
b) yBemwuwmrcs B 2 pasa;
B) ymenbmutes B 4 pasa;
I') ocranercs npexHei?
15. Xpomatorpaduss HE moxer ObITh OTHOBPEMEHHO:
A) KOJIOHOYHOH W IKCKIIFO3MOHHOM;
b)  KMIKOCTHOM M 3JIIO€HTHOM;
B) ra3oBoii ¥ HOHOOOMEHHOIA;
I') KMIKOCTHOM M MJIOCKOCTHOM.
16. PedpakToMeTprueckuii TETEKTOP SBISETCS ONTUMAILHBIM B Cly4ae Xpomarorpadpude-
CKOT'O OIpE/IEICHHUS:
A) deHomnos;
b)  7r00BIX OKpalIeHHBIX BEUIECTB;
B) Heopranmyeckux KaTHOHOB U aHUOHOB;
I') yrueBonos.
17. TInomaau xpoMaTorpaguueckux MUKOB MPUHATO ONPELIATh CISIYIOIINM 00pa3oM:
A) YMHOXEHHMEM IOJIYBBICOTHI TUKA HA €T0 LIUPHUHY;
b) yMHOXeHueM BBICOTHI TMKa HA €0 LIUPUHY;
B) yMHOXXeHMEM BBICOTHI MMKa HAa BpeMs yJep>KUBaHNUS;
[') yMHOXXeHHEeM BBICOTHI KA Ha IUPHUHY, U3MEPEHHYIO Ha IOJIOBUHE BBICOTHI ITHKA.

Bapuanr 3
1. IlepMaHraHaTOMETpHsI OTHOCUTCS K METOJaM
A) HelTpanuzanuy;
b)  okucieHus-BOCCTaHOBJICHUS,
B) ocaxnenus;
[') KOMIUIEKCOHOMETPUHU.
2. YkaxuTe TpeOOBaHUs, MPEIbIBIIEMble B TUTPUMETPUUYECKOM aHAIN3€ K MEPBUYHBIM
CTaH/IapTHBIM BEIIECTBAM
A) OTCyTCTBHME KpUCTAJLIN3aLlMOHHON BOJBI;
b)  ycToiiuuBOCTH Ha CBETY U Ha BO3AYXE;
B) HebGonblas MossspHas Macca SKBUBAJICHTA,
') moaxopsmuive XUMHYECKUE CBOMCTRA.

3. PearentoM Ha nonbl Fe** sBisieTcst BemectBo, GopMyiIa KOTOPOro
A) NH4C1;

B) NH4CNS;
B) KOH;
I') NaCl.

4. Omnpenenure MOJSIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA U TUTpP pacTBopa, B 500 cM® Ko-
Toporo coaepxwurcs 10,6 r kapOoHaTa HaTpuUs.
A) 0,4 moas/nm° 1 0,02120 r/em?;
B) 0,2 mons/am’ 1 0,01060 r/em?;
B) 0,1 moas/mv® 1 0,005300 r/em’;



I) 0,04 moms/om° 1 0,00212 r/em®.
5. Beibepute ocaxnaemyto Gpopmy s rpaBUMETpUdecKoro onpeaeienus xenesa (111)
A) Fez(SO4)3;

b) Fe(OH)s;
B) FeZ(CO3)2;
I FeCls.
6. HalinuTe COOTBETCTBHE MEXKY PA3pO3HEHHBIMU YaCTSIMU YTBEPIKICHUS
Hassanue metona Onpenenenue

1) konnykromerpust | A) Merosa aHanu3a, OCHOBaHHBIM Ha U3MEPEHUU KOJIMYECTBA AIICKTPHUUE-
CTBa, M3PACXOJOBAHHOIO Ha 3JIEKTPOJIHM3 OIPEAEICHHOIO KOJIMYeCTBa
BELIECTBA

2) KyJIOHOMETPHSI b) Meron aHanu3a, OCHOBaHHBIN Ha UCIOJIb30BAaHUM SIBJICHHS KOHIICH-
TPALMOHHOW IOJIApU3AlMK, BO3HMKAIOIIEH Ha JJIEKTPOJAE C MajoW II0-
BEPXHOCTBIO IIPU IPOIYCKAHUM IEKTPUYECKOTO TOKA Yepe3 aHAIU3UPY-
€MBII pacTBOP JIEKTPOIUTA

3) motenimomerpusi | B) MeToa aHanmu3a, OCHOBaHHbBIN Ha M3MEPEHUH JJIEKTPUIECKOM MPOBO-
JTMMOCTHU PacTBOPOB

4) nonsporpadus I') MeTon aHanu3a, OCHOBaHHBIN Ha U3MEPEHUH MOTEHIIMaNa 3JIEKTPoa,
MIOTPYKEHHOT'0 B PaCTBOP MCCIIEAYEMOT0 BEIIECTBA

7. JluHaMHUYeCKUM 0€33TaJOHHBIM 3JIEKTPOXUMUYECKUM METOJIOM aHAJIN3a SIBJISIETCS:
A) TOTEHUUOMETpUS;
b) komaykTomerpus;
B) Bosmpramnepomerpus;
[') xynmoHomeTpus.

8. YKaxuTe BEpHOE YTBEPKACHUE, OTHOCSILEEC K CTEKITHHOMY JIEKTPOLY:
A) mMOTeHUHMas 3aBUCUT OT aKTUBHOCTH XJIOPUI-MOHOB;
b) wucnonm3yercss B kKadecTBE MHIUKATOPHOTO JIEKTPOAA HPU KHUCIOTHO-OCHOBHOM IOTEH-
[IUOMETPUYECKOM TUTPOBAHUM;
B) oTHOcHTCS K aKTUBHBIM METAJLTMYECKUM 3JIEKTPOJIaM BTOPOTO poJia;
[') oTHOCHUTCA K aKTMBHBIM METAJUTMUECKUM JIEKTPOAaM MEPBOrO PoJa.
9. Kakoe u3 yTBepkA€HUN HE IPUMEHUMO K METOAY KYJIOHOMETPUUECKOTO TUTPOBAHUA?
A) TUTpOBaHHE NPOBOAUTCS 0€3 MHINKAIMU TOYKU SKBUBAJIEHTHOCTH;
b) Meton nmpumeHseTcs Ui aHaIM3a MYTHBIX U OKpAIIEHHBIX PaCTBOPOB;
B) 1npu KynoHOMETpHYECKOM TUTPOBAHUU HE UCIIONIB3YETCS CTAaHIaPTHBIN pacTBOP;
I') MeTox xapakTepusyeTcs BBICOKOH TOUHOCTBIO.
10. Kakas pyHKIMOHaIbHAS 3aBUCUMOCTb JIEKHUT B OCHOBE METO/1a BOJIbTaMIIepoMeTpun?
A) 1=1(0);

B) I=f(E)
B) E=f(0),
) 1=f(@).

11. Kakoit ¢gaxTop He BIusSeT Ha BeNUUUHY AU((Yy3MOHHOrO TOKa B MOJSApOrpaduyeckux
U3MEpPEHUsIX?
A) KOHIEHTpauus pacTBopa;
b) ¢opma u pazmep pabodero 31neKTpoa;
B) HampspkeHue Ha 3JE€KTpoJax;
) xoadpdunuent qudpdysuu.
12. Inmuna BosiHbl 520 HM- 3TO:
A) ynapTpadHOIETOBBIN CBET;
b) undpaxpacHslii cet;
B) Buaumslii cBeT;
I') pentrenoBckoe uznyuyeHue?
13. B ocHOBe aGCcopOIIMOHHOM (POTOMETPHH JISKUT 3aKOH:
A) byrepa-JlamGepra;



b) byrepa-Jlam6epra-bepa;
B) Basunosna;
I') ®apages.
14. Kak U3MEHUTCS ONTHUYECKAs IJIOTHOCTh PACTBOPA MPHU YBEIWYEHUM TOJIIUHBI CBETO-
MOTJIOUIAIOIIETO CJI0A B 2 paza:
A) yMmeHbLIUTCA B 2 pasa;
b) yBenwuwmrcs B 2 pasa;
B) ymenbmutcs B 4 pasa;
I') ocranercs npexHei?
15. KoMnoHEHTBI cMeCH MPU MX pa3/IeNIeHUd METOJOM Telb-IIPOHUKAOIIEeH XpomaTorpa-
(buu BBIXOAT U3 KOJIOHKH B MOPSJIKE:
A)  yBEIMYEHMsI MOJISIPHOM Macchl;
b) ymeHbIeHUS MOJISIPHON MAacCCHI;
B) yBenuuenwus 3apsina;
[') yMeHbIIEHHS] XUMUYECKOTO CPOJCTBA K HEMOABUKHOMU (haze.
16. OTpe3ok HyNneBOW JIMHUM, 3aKITIOUEHHBIH MEXIy KpalHUMH TOYKaMHU XpomaTorpadu-
YeCKOro MUKa, HA3bIBACTCS:
A) 0a3oBoii TUHUEH;
b) ocHoBanuewm muka;
B) mmpuHoii nuka;
[') nomymwupuHON nuka.
17. Bpems ynepxuBanus BemecTBa paBHo 240 c. O0beMHast CKOPOCTh MOIBUKHON (pa3bl —
1,0 cm®/muH. Y nepkuBaeMbIii 00bEM BEIIECCTBA PaBEH (MJI):

A) 4,0;
b) 1,0;
B) 0,24;
I 240.

Bapuanr 4

1. PactBop HCI MOXHO NpUTrOTOBUTH
A) 10 TOYHOI HaBECKE;
b) o mpubnu3urenbHOM HaBecke;
B) wu3 ¢ukcanana;
[') paszbaBneHHEM KOHIIEHTPUPOBAHHOTO PacTBOpa

2. K XuMU9ecKiM MeTOIaM pa3zielieHus], BBIJICIICHHS ONIPE/ISIISIEMOT0 BEIIECTBA OTHOCSATCS
A) ocaxnaeHue;
b) nmucrtmnnsauus;
B) cyOmumarus;
I') BoO3ronka.

3. IlpuzHakom mporekanus kadectBeHHOW peakuuu okucieHus Cr(Ill) — Cr(VI) B mie-
JIOYHOW cpeJie ABISACTCS H3MECHEHUE OKPACKH
A) 3eneHas — xenTas;
b) ¢dwuoneroBas— 3enenas;
B) cunsas — opanxenas;
I') xenrast — KpacHas.

4. Ha HeWTpanu3ainuio HEKOTOporo odbema TUApOKCUAa HaTpus yiuio 20 oM’ pacTtBopa
A30THOM KHCJIOTHI C MOJISIPHOW KOHUEHTpanuen sxBuBasieHTa 0,01 MOJ'II)/JIMs. Onpenenure maccy
TUIPOKCHUIA HATPUS B PACTBOPE.

A) 0,0800r
B)  0,0080 r
B) 0,0040
I) 0,0020r

5. Ilepen 3anonHeHHEM OIOPETKH pacTBOPOM TUTPAHTA Ul aHAJIN3a €€ OMOJIACKUBAIOT
A) MUHUMYM JBa pa3a JUCTHIIJIMPOBAHHOU BOJOM;
b) MuHEMYM nBa pa3a paboyuM pacTBOPOM;



B) MuHHMYM 110 /Ba pa3a AUCTHILTUPOBAHHOM BOJION M pab0OYUM pacTBOPOM;
[') omosnackuBaTh HE 00S3aTEIHHO.

6. B ocHOBE KYJIOHOMETPUUECKOTO METO/1a aHAJIN3A JICHKUT:

A) VYpasuenue Hepucra-Ilerepca;

b) 3akon dapanes;

B) Teopus Jlenrmiopa;

I') 3akon byrepa-Jlam6epra-bepa.

7. IIpsiMO IpONOPLMOHATIBHO 3aBUCUT OT KOHIIEHTPALMU BELIECTBA B pacTBope (B o0nactu
MaJbIX U CPEIHUX KOHLIEHTPALMMN):
A) compoTuBIEHHE PACTBOPA;
b) »kBHBaneHTHas 3JEKTPOIPOBOJHOCTS;
B)  ynenbHas 31€KTpONPOBOJHOCTD;
[') MomsipHast 3EeKTPOIPOBOHOCTD.
8. CynbducepeOpsHbIN 3IEKTPOJI, COAEpKAIIUNA MEMOpPaHy, COCTOSILYIO U3 CIIPECCOBAH-
HOT'O IOPOUIKA JIAHHOTO BEILECTBA, SIBJISIETCA IPUMEPOM HOHOCENEKTUBHOIO 3JIEKTPOIa:
A) ¢ IKECTKOW MaTpulleH;
b) ¢ kpucramnyeckoir MeMOpaHoii;
B) ¢ NoABMIKHBIM EPEHOCUUKOM;
I') razoBoro.
9. Kak pocturaercss 100 %-HbIil BBIXOA 110 TOKY B METOAAaX KyJOHOMETPUUYECKOI'O TUTPO-
BaHUS?
A) BBeneHHEM (POHOBOTO IEKTPOJINTA;
b) monmnep:kaHuWeM MOCTOSHHOW CHJIBI TOKa Ha ypOBHE MpPENeNbHOro AU(QY3MOHHOTO TOKA
OIIpeIeNIsIEMOr0 BEIIECTBA;
B) BBemenmem 1000-kpatHOro M30BITKA BCIIOMOTATEIBHOTO BEIIECTBA IO OTHOMICHUIO K
OIpesIeNIIEMOMY BEILIECTBY;
[') mnoaaepxkaHHeM MMOCTOSHHOTO 3HAYEHUS MTOTEHIIMAIa pabovero 3J1eKTpoa.
10. IlepemerieHue onpeaenseMoro BEIECTBA K MHAMKATOPHOMY 3JIEKTPOAY B IpOLECCE
BOJIbTAMIIEPOMETPUUECKOTO ONPEAETICHUS T0JKHO TPOUCXOIUTh ITYTEM:
A) KOHBEKIIWH;
b) wmwurpauuu;
B) Murpauuu u KOHBEKLUH;
) nuddy3un.
11. B kakux KOOpAMHATAX CTPOSITCS KPUBBIE AMIIEPOMETPUUECKOIO TUTPOBAHUA?
A) 1L=f(0);
b) 1=f(E);
B) 1i=f (Voump);
I E=fVimp)
12. Inuna BosiHbl 980 HM- 3TO:
A) ynbTpaduoseTOBbIH CBET;
b) wunH}pakpacHslii cBeT;
B) Buaumblii cBer;
[') peHTreHoBckoe uU3nydeHue?
13. B ocHOoBe aGcOpOLIMOHHOM (HOTOMETPHUH JIEKHUT 3aKOH:
A) byrepa-Jlambepra;
Bb) Bbyrepa-JlamGepra-bepa;
B) Basuiosa;
I') ®apanes.
14. Kak u3MeHuTCs onTuyeckas mioTHocTh pactBopa Fe(SCN); ecnu ero KOHLIEHTpauus B
pacTBOpe YMEHBUIUTCS B 2pasa:
A) ymeHbIIUTCA B 4 pasa;
b) ymenbpmmTCs B 2 pasa;
B) yBemwuwmrcs B 2 pasa;



I)

OCTaHEeTCs MpexXHEN?

15. Xpomarorpaduio, B KOTOpOH B Ka4eCTBE HEMOJABMKHOM (ha3bl UCTIONB3YyETCS CHIIMKAreib, a B
KaueCTBE MOBMKHON — CMECh I'eKCaHa M U30TPOIUIIOBOTO ciiupTa (95:5), MOKHO Ha3BaTh:

A)

oOparteHo-(}a3oBoii;
HOpPMaJIbHO-(a30BOMH;
HOHHOM;
relib-XpoMaTorpaguei.
16. B ocHOBE KOJIMYECTBEHHOTO aHAJIM3a B Ta30BOM XpoMaTorpapuu JSKUT 3aBUCUMOCTb:
BBICOTHI XpOMATOTPaQUUECKOro MUKA M €ro TUIOMAN OT KOHIIEHTPAIH BEUICCTBA.
BPEMCHU YICP)KUBAHUS OT KOHIICHTPAIMH BEIIECTRA.
o0beMa yJepKUBaHUS OT KOHIICHTPAIIUHU BEIIECTBA.
HIUPUHBI XPOMATOTPaPUUECKOro MUK OT KOHIICHTPAIIHH.
17. Tlpu aHanu3e TPEXKOMIIOHEHTHOW CMECH, TUIOMAAN THKOB, COOTBETCTBYIOIIUX BeIlle-

ctBaM 4, B u C, okazanuch paBHbIMU cooTBeTcTBEHHO 100, 300 u 200 equnun. MaccoBas nouns
BellecTBa B B aHanu3upyemMoi cmecu paBHa (%):

A)
b)
B)
I)

Kpurepun oneHku:
Jliig ouHoii (cemectp 6):

- MuHUMaNBHO 13, MakcumManbHO 20 Oa/UIOB 332 MTOTOBBIA TECT (€CIM BCE OTBETHI Tpa-

BUJIbHBIC); 32 | HEeMpaBWIbHBIN OTBET cHUMaeTcs 1 6ai;



MHWHOBPHAYKU POCCUN
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prunuan) dheaepaabHOTO
TOCYJaPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCckuil HalMOHAJIBLHBIN UCCIIEI0BATEIILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Kadenpa Hedgrexumuueckoro cuatesa
Hamnpasnenue noarorosku: 18.03.01 XumMuueckast TEXHOIOTUS

KoMIjIeKT BOIIPOCOB LI KOJJIOKBHYMOB

no pucuuminiae 51.0.28 «MHCTpYMEHTAIILHBIE METOILI aHAIK3a

Cemectp 5
KonnokBuym Nel
IToTeHuMOMeTpHYeCKNi MEeTOA AHAIN3A
1. CyIIHOCTb U TEOPETUYECKUE OCHOBBI METO/IA.
2. Cucrema 371€KTPOJIOB: MHIAMKATOPHBIE U JIEKTPOAbl CPAaBHEHMsI (XapaKTepUCTHKa Hanbo-
Jiee 4YacTO IPUMEHSIEMbIX 3JIEKTPOOB).
3. [TpaBuia BeIOOpa MHAMKATOPHOIO 3JEKTPOJA JUIsl NPSIMOM NOTEHIMOMETPUM U MOTEHIIUO-
METPUYECKOTO TUTPOBAHUS.
4. [ToreHnOMeTpUYECKOE TUTPOBAHUE: KPUBbIE TUTPOBAHUSA, c11ocoObl HaxoxaeHus KTT.
S. Arnmnaparypa METoJja: TUIIbI HOTEHLIIMOMETPOB (IPUHLIUIINATIBHBIE CXEMBI), SUEHKU, TEXHU-
Ka paboTHI.
6. Mertonuka pabotsl «Onpenenenue koHctanTel aucconuanuun CH3COOH» (peakuuu, kpu-

Bas TUTPOBAHUSA, PACUCT PE3YJIbTATOB aHaJ'II/ISa).

KonnoxkBuym Ne2
BoasTamnepomerpus
1. Teopernueckre OCHOBBI MONIAPOrpauUIecKOro MeTo/1a: BOSHUKHOBEHHE MPEJETbHOIO TO-
Ka, AIM(PPy3UOHHBII, MUTPALIMOHHBIA 1 eMKOCTHOM TOK.

2. [Tonsporpaduueckas BonHa. [loTeHMaN MOTyBOIHBI.

3. Maxkcumywmsl |, 1l pona u ciocoObl UX ycTpaHEHHUS.

4. MeTtoap! onpeiesieHns: KOHLIEHTPaLUH.

S. [Tomstporpadust opraHUYECKUX COCTUHEHH.

6. AmnmnapaTypa: THIIbI OJSpOrpadoB (31eMEeHTapHbIE CXEMBbI MOJIpOrpapruuecKoil ycTaHOB-
KU, JIEKTPOHHOT'O NoJisiporpada, THIIbI JJIEKTPOJIOB).

7. [TpyHIMI METO/1a aMIIEPOMETPUYECKOTO TUTPOBAHHUS.

8. TUunbl KPUBBIX TUTPOBAHUS.

10. Cxema yCTaHOBKH.

11. Meronnka aMIIepoOMETPAYECKOTO OIIPEAEIICHNS XPOMA.
KoninokBuym Ne3

KyJsionomerpus

Teoperuueckue ocHoBbI. Knaccudukanus meTonos.

Kynonomerpuyeckoe TUTpOBAHHUE.

Meroast onpenenenus KTT.

Cxema yCTaHOBKH ISl KYJIOHOMETPUYECKOTO TUTPOBAHMSL.

Mertozsl onpeneneHus KOIu4ecTBa JIEKTPUIECTBA.

DIIEKTPObI, UCIIOJIB3YEMBIE B TEHEPATOPHOM M MHANKATOPHON CXEMax.

Meroauka onpeneneHus KOHLEHTPALUU KUCIIOTHI.

NoabkowhE

Kpurtepun onenkmn:



Jlns ounoi(cemectp 5):

- MUHUMaJIbHO 9, MakcuManbHO 15 OamioB 3a koymmokBuyM Nel (ecnmu Bce OTBETHI Tpa-
BUWJIbHBIC); 32 | HepaBWIBLHBINA OTBET cHUMaeTcs 1 6ai;

- MUHMMaJIbHO 9, MakCUMajbHO 15 0aioB 3a 3a KOIOKBUYM Ne2 (eciu Bce OTBETHI Ipa-
BUWJIbHBIC); 32 | HepaBWIBHBINA OTBET cHUMaeTcs 1 6ai;

- MMHUMaJIbHO 9, MakcuMaiibHO 15 OansioB 3a 3a KotokBuyM Ne3 (eciu Bce OTBETHI Ipa-
BUWJIbHBIC); 32 | HepaBWIBHBINA OTBET cHUMaeTcs 1 6ai;



MHWHOBPHAYKU POCCUN
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prunuan) dheaepaabHOTO
TOCYJaPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIBLHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUIT YHUBEPCUTETY

Kadenpa Hedgrexumuueckoro cuatesa

Hamnpasnenue noarorosku: 18.03.01 XumMuueckast TEXHOIOTUS

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

CemecTtp 6

ITpn opranmzanuu 1a60paTOpHOI pabOTHI B MHTEPAKTUBHOHN (hopme, ciemayer obpa-
I1aTh BHUMAHUE HA CIEAYIOLINE €€ aCHEeKThI:

e HyxHo yOenuThcs, 9TO ydammecs o0JIaar0T 3HAHUSMH U YMEHHSAMHU, HEOOXOIMMBIMH IS
BBITTOJIHEHHS TPYIIIOBOTO 3aaHus. HexBaTka 3HaHWH OYEeHb CKOPO AACT O ceOe 3HATh — yda-
IIMEeCs HEe CTaHyT MpUJIaraTh YCUJIUH JUIsl BBITOJHEHUS 3a/1aHusl.

e Hayo npenocTaBisTh rpymme J0CTaTOYHO BPEMEHU Ha BHITIOJIHEHHUE 33 JaHHUS.

Opranu3alvoOHHbIN 3Tall.

[Ton6op mpakTUYECKHUX 3a/1aHUM, OTBEYAIOILETrO CIEAYIOIIUM KPUTEPHSIM:

*  SBIISICTCS MPAKTHYECKUM U TIOJE3HBIM JUIS YUAIIUXCS

*  BBI3bIBACT MHTEPEC Y yUaAIIUXCS

*  MaKCHMAJIBHO CIYXXHT IEJIsIM O0y4YCHHUS.

I'pynna cTyAeHTOB JIEIUTCS Ha HECKOJIBKO MalbIX rpymi. Maisle rpynmsl GopMHupy-
IOTCSl TI0 KENAHHWI0 CTYJIEHTOB. Maible TPYNIbl 3aHUMAIOT OIPENEIIEHHOE MPOCTPAHCTBO,
y100HO€ AJIs BBIITOJTHEHHS paboThl (0OCYX/I€HHs) HAa YPOBHE I'PYIIIbI.

PaGora B Mmaabix rpynnax 1 (Jlabopatopnas padora Ne7 )
KonndecTBeHHBIN aHATH3 CMECH Pa3IMYHBIMU METOJaMH
Lenp pabotsl: OmnpenenauTs KOJUYECTBEHHBIM COCTaB aHAJIM3UPYEMOH cMecu JByMs
MeToJaMH (110 YKa3aHHIO MPEro1aBaTes).
XoJn paboThl: 3aMCHIBAIOTCS TPU XPOMATOTPaMMBbl aHAJIM3UpyeMoil cmecu. JlaHHBIE
JUTSL TPEX XpOMAaTOTPaMM 3aHOCAT B TaOIUILY.

Tubmauz 1 — Konauecreennsii anamms

Covnmenne b. sewe by am 5, nisa” n -

Ha ocHOBanmnmu IMOJIYYCHHBIX OaHHBIX PAaCCYHUTBIBAIOT BOCIPOHU3BOJUMOCTD U3MEPCHUA
BBICOT U HHOILIa,Z[CfI ITUKOB.

KoadunmenT Bapuanuu Beruucisercs no popmyse:
n=2.100%

r7Ie Sy — CpeaHss KBapaTHdHas MOTPEITHOCTh ONPEICICHHS mapamMeTpa uKa,
S, =W-K,
rae W — pa3HOCTh MEXy HauOOJIBbIINM U HAUMEHBIIIUM 3HAYCHHSIMU Psifia U3MEPEHUH;
Kw — cratuctuueckuii ¢pakTop, 3aBUCSIINANA OT YUCIa U3MEpEHUi (cM. TabII. 2).

Tabmam 2. 3muemes daxropn K, ana pacuety opafiimosennmo  CTamgaprHora
OTRIKMIENIAR

Unecas napaiiein- .
3 5

HELEE (e e HEE - - 4 - 6 7 K " 10

[ 089 | (LS55 | 049

A3 | 040 | 03T | 0,35 | 34 | 0,33




KoHmeHTpanmio BemiecTB B CMECH ONpEACTWTEe OJHUM U3 TpeIiaracMbIX HUXKE

METO/IOB.
AHaJIM3 KOHTPOJIBHOI CMeCH METOJ0M BHYTPEHHe HOpMaJIu3alun

BBoautcst B xpomatorpad mpoba aHaIM3UPYEMON CMECH, COAepKaIle M3BECTHOE YUCIIO
KOMITOHEHTOB (), U3MEPSIOT IUIOMAIN BCEX THKOB.

C IIOMOIIbIO MacCOBBIX KO3 PHUIIHEHTOB OTKJIMKA paccUnTHIBAIOTCS
CKOPPEKTHPOBAHHBIC TUIOLIA/1 TUKOB OTICIbHBIX KOMIIOHEHTOB fi - Si.

MaccoByto 10110 KOMIIOHEHTa (1) pacCUuThIBaeM 1o hopmyIie:

fi'Si
Wi=sr s
i=q JiSi
B cnyqae yrmeBomopono u aerexkropa JAWIT mis fi cnpaBemymmBo paBEeHCTBO:
M; . . .
fi =— rme Mi — monekynsapHas Macca KoMmnoHeHTa i, Y Ci — 4mcio yriuepona B

&

MOJIEKYJIE TOTO KOMIIOHEHTA.

[Ipumep: [lana nponan-OyraHoBasi cMech. PaccunTaiiTe MacCOBYIO JIOJIO MpoIaHa, UCXOs
U3 CIEAYIOIIMX JAHHBIX: B aHAJU3UPYEMOM Tra3e ObUIM HIEHTH()ULUUPOBaHBI 3TaH, IPOIIaH,
n300yTaH, OyTaH, M30NEHTaH M MeHTaH. [lnomanu nuKoB Ha XpOMaTOrpaMMe COOTBETCTBEHHO
pansl (B MM2): 24, 1520, 336, 1280, 125 u 18.

Pewenne:
44‘][:'-]5][:'

3

| — = z : - =0.4631
pomn = 3007 813 EFA R 3 7315
3007 242 30 15004 282 336, 3802 Jaga s TB13 125, TED g
3 3 4 1 5 3

AHann3 KOHTPOJIBHONH CMECH METOJIOM BHYTPCHHETO cTaHaapTa. B mpoOy BBOAST pacTBOp
CTaH/apTa U3BECTHOM KOHIICHTPAIIMU, CMECh BBOJUTCS B XpoMartorpad) W CpPaBHHBAIOTCS ILIO-
IaJiM MMUKOB BeriecTBa (1) U ctaHgapra (s).

AHaMTHYECKOE OTpe/AeICHNe NPOBOIAT cleayromuM oOpasom: CMemmuBaroT ornpene-
JeHHbIH 00BeM aHanu3upyemon mpoosl (Vi) ¢ onpeaeneHHbIM 06beMoM (Vs) pacTBopa cTaHAapTa
(s) u3BecTHOM KOHIIeHTparuu Cm,s.

OmnpeneneHHblii 00beM cMecH BBOAWTCS B XpoMaTorpad, U3MepsoTCs MIIOIMIAIU MMHUKOB
BelecTBa (1) ¥ BemecTa cranaapta (s) mo xpomarorpammaM Si u Ss. Konnentpanuio Cm,i Be-
IIECTBA 1 PACCUUTHIBAIOT 1O hopMyIIe:

Vi-fi- S

Ny I}rl . j_;' . Ss m.i

Benuuuny fi/fs ompenensroT kak OTHOIIEHHE IUIONIaed MOJEIBHON CMECH C M3BECT-
HbIMU KOHIIeHTparmsaMu Cm,i = Cm,s.

[Ipumep: lanubim MetonoM ¢ JIUII ¢ ucnonp3oBaHrEM BHYTPEHHETO CTAHIApPTa B KPOBU
OBLT OIIpeJIeNIeH ATaHOJ, PACCUUTATh €T0 MaCCOBYIO KOHIIEHTPALIMIO.

B kauecTBe BHYTPEHHErO CTaHIApPTa MPHUMEHSIICS METHIITHIKETOH.

Benuuuny fi/fs onpenensiiiu npu aHanu3e BOAHOTO pacTBOpa dTaHona (1) U METHUIDTHIIKE-
TOHa (S) OIMHAKOBBIX KOHIEHTpammii Cm,i = Ci,s = 2 Mr/Mi monydunn 3uadenns: Si =401 mm® u
Ss = 859 mm®. Torxa u3 BBIILICTIPUBEICHHOTO ypaBHEHUs cienyer, uto fi/fs = 2,142 (oTHoLIeHHE
Vs - Cm,s/Vi - Cm,i = 1). CoOCTBEHHO aHAIN30M KPOBH OBLIH MOJYYEHBI CIEIYIONIUE JTaHHbBIC:
06beM kpoBH Vi =1 MJ1, 00beM BOJHOTO PacTBOpa CTaHIAApTa C KOHIIEHTpaIuen

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

FPruicune

m {1ansa —I.::-J:._.I.:S'L':'l-'- 1,501 sarisan
1-615
BosmoxHo  ompenenenue  koHieHTpauud (C)  JaHHBIM  METOJIOM  HMCTIOJB3YS
kanmuOpoBouHbie K03 dunmreHTs (K).
MOXHO TMOCTPOUTh KATUOPOBOYHBIN TpapuK 3aBHCHUMOCTH: OTHOIICHUS TUIOIIAIN
HCCIIEIyeMOro BellecTBa K IUIOIIAAM MHKAa CTaHJapTa OT KOHIUEHTPAlUU OMpereIsieMoro
BEIIIECTBA.



[Tonyuyennsie nanHbIe OPOPMIISIOTCS B TabmuIe 3.

Tubnmm 3 — PesyneTars Mcnepsneenm

Hocneyyvewmme newsecse . Cranmaps .
Cas n, h, . 5 mi., h. by an By 5 |K
T TR 1Y 1T Ya MM MM MM
[
2
3
X
K=m -5,/ m,-5 m,= K, -5, C,
Co= Ko -55/'m R =Cpe-h-hpe

AHaJIM3 KOHTPOJIbHOI CMeCH MeTOI0M CTAHIAPTHOH 100aBKH

K uccnenyemoii npoGe 100aBISIOT ONpeAeeHHOE KOJIMYECTBO aHAIU3UPYEMOIO BEIIECTBA
(1). IlpoBoauTcst ABa BBOJA MPOOBI: B EPBBIA pa3 BBOAUTCS ONPEIACICHHOE KOJTMUYECTBO UCXOIHOU
npoObl, a BO BTOpPOM pa3 - OMNpENECIeHHOE KOJMYEeCTBO CMECH, B KOTOPYIO BBEICHA
CcTaHjapTHasi JoOaBKa.

[TocnenoBarenbHOCTH ONEpaIHii:

1. B xpomarorpad BBOAWUTCS ompeneneHHbd o0beM (Vi) aHaTM3Upyemol Mpoosl,
u3MepseTcs MIomaab Si - Ionaab MUKa BeuiecTna (i) Ha XpoMaTorpaMMe.

2. OmnpeneneHHbI 00BEM aHATM3UPYEMOW TPOOBI (Voi) CMEIIaeM C OMpeeICHHBIM
o0BeMOM (Vos) pacTBopa ompezaesnseMoro BeriectBa (i = s) n3BectHoi konueHTpanuu (Cs).

3. B xpomarorpad BBOauTCA ompeaesieHHbIH 00beM (V'|)) cMecH, MOTy4EeHHOH IO 1. 2,
u3Mepsiercs miommaab (S'y) - miomiaas nuka Bemiectra (i) Ha XpoMaTorpaMmme.

4. Konnentpanuto (Cp, j) BemecTsa (i) B UCXOAHOU MTPOOE pACCUUTHIBAIOT IO (hopMyIie:

T 0
* 5‘—“,*(1+Vin)—1]
S; W Vi

L

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

[Ipumep:  Meromom  crtaHmapTHoW  no0aBkM  uAeHTU(UUIMpPOBaH  OeH301 B
HUTpOopa3Oasurene. Paccuntath ero koHmeHTpanuio Cpi HA OCHOBAaHHH CICAYIONIMX JaHHBIX:
o0veM BBeneHHOW mpodbl — Vi = 1 Mk, S; = 865 MMZ, Voi =10 M, Vos = 5 MKJ, cTaHaapT
no0aBiieH B BUAE 4uCTOro (Hepa3zbaBieHHOTO) OeH3zona, modToMy Cm,s TOXKIECTBEHHA €ro
mioTHOCTH, T.€. Cps=p = 0,879 r/mn. Ilocne BBoma HOBOW mpoOBl mosydaem: V'i =1 Mk, S
= 1040 M.

Pemenne: B mamem cmyuae VOs/VOi << 1, moSTOMY STHM COOTHOIICHHEM MOYXHO
npeneOpeus. Torna nomyuum:

C =

m { Geroa)

=217-1077 r/mn

510 :*-0,8‘;‘9{104@1_1}[
10 867 1

AHaJIN3 KOHTPOJIbHOM CMECH METOI0M A0COTIOTHOH KAJINOPOBKH

CymiecTByeT 1Ba BapuaHTa: IPSIMOE CPABHEHUE W METOI KaTMOPOBOYHOM KPHUBOH.

B ciydae npsimoro cpaBHEHHsI TOCTYNAOT CIEAYIOIIMM 00pa3oM:

1. BBomutcs B xpomatorpad ompeneneHHbli o0bem (Vi) aHanu3upyemoil mpoOsl,
U3MepseTcsl IUIOIAAb MuKa BemiectBa (1) T.e. Sj, KOHIEHTPAIMIO KOTOPOTO HEOOXOAMMO
OTIPENICITHTb.

2. B abcomoTHO TeX e YCIOBHIX XpoMaTorpadupoBaHHs BBOIMM ONpEAeTICHHBIH
00BeM (Vs) kanuOpoBOYHOTO pacTBOpa ¢ U3BECTHON KoHLeHTpauuen cranaapta (Cms), U3MEPSIIOT
S, T.€. IJIOIIA/Ib MHKa BEIIeCTBA (S).

3. Jlns pacuera KOHIEHTpaluu BemecTBa (1) B aHAIM3UPYyeMOW MpoOe HCIOJIb3YIOT
ypaBHEHHE:

c = fisive

e Fefp U s

B cinygae, ecnmu xkanmmOpoBaTh CTaHAAPTHBIM PAacTBOPOM aHAIM3UpPyeMoro BemiecTBa (1).
Torma i = s, UCKJIIOYAeTCS HEOOXOAUMOCTh ompezencHus cooTHornenus fi / fs u ypaBHeHue
yIpOLIAETCs:



MeTtoaoM KamMOpOBOYHON KPHUBOM MOJIB3YIOTCSI OY€HD YaCTO MPU CEPUHHBIX aHATTN3aX.
c = Sivs |
nLt o TS

C 3T0if 1eNIbI0 TOTOBAT PacTBOPbI AHAIM3UPYEMOIO BEIIECTBA PA3IMYHON KOHILIEHTPALMH
C YYETOM TOTO, YTOObI OHAa HE BBHIXOJWJIA 32 JMHEHHBINA IMHAMHYECKHUI JUAra3oH IETEKTOPA.

BBopsar B xpomarorpad omnpezneneHHOE KOJIMYECTBO HPOOBI, M3MEPSIOT IUIOMIAAN IOY-
YEHHBIX MIMKOB U CTPOAT KaTMOPOBOUHYIO MPSIMYIO 3aBUCUMOCTH KOHIeHTpaluu Bemiectsa (Ci) ot
wiomaam (Si). [locne yero ot mpenopaBaTels MOJIy4arOT BELIECTBO HEM3BECTHON KOHLIEHTPALUH,
XpOMaTorpaupyroT ero B TEX K€ YCIOBUSAX U ONPENENAIOT €ro KOHICHTPALHUIO.

Otpa3zute pe3yabTaThl OJYYEHHOTO UCCIIEJOBAHUS B BBIBOJIAX.

Pa6ora B Mmaabix rpynnax 2 (JlaGoparopuas padora Nel0)
Wnentudukaius OpraHmIecKix CoeTUHCHNUI
HnenTudukanus ApoMaTHYeCKUX COeIMHEHUH, KAPOOHMIBHBIX, KAPOOKCHIILHBIX H THAPOKCUIBHBIX
rpynn

CTyneHTHI IenaTcsl Ha Majble Tpynisl o 4-5 genoBek. Kaxknoit rpymnme Begatores: 3-4 HENMOANMCAHHBIX aM-
IyJI, COePIKALIMX MPEACIIbHBIC U HeNpeaebHble yrieBogopoasl. CHuMarTcs VK-CeKTPHL U, ITONb3YSICh HIKEH3IIO-
JKEHHOU Teopueid, HeoOXO0IMMO MPOBECTH KaueCTBCHHBIH aHAIN3 HEN3BECTHBIX BELIECTB.

Apomarnyeckue coenuHeHns. st GeH30I6HOTO (parMeHTa) XapakTepHO YeThIpe THIa KoyleOaHWi cBA3CH

(puc. 8).
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Puc. 8. UK-criektp o-kcmona

Banentuble konebanus C—H wabmomatorcs mexay 3100 u 3000 cM L. TTonochkl 3THX KONeOaHMil HMEIOT
CPEIHIO0 HHTCHCUBHOCTE M OOBIYHO TPEACTABISIOT COOOH TPYIIITY TOJIOC.

BremutockoctHele gedopMarmonHeie kosrebanus cesazeir C—H B KoJbIle IPOSIB-JISIFOTCS B BUIE HHTCHCUBHBIX
1oJ10¢ moryomenns B obnacti 900—675 cM . Ito HanGosee nHpOpMaTHBHBIE TONOCH nornomenns B UK-cexpe
apOMATHYECKHX CO-eXMHeHHi. [T0I0CHI ITOCKOCTHBIX KONeGaHuii mposBisioTes B obmactu 1300— 1000 cm*. OGep-
TOHBI (3TO TIepexo/bl Ha ypoBHH V2, V3, Hanpumep, nepexon VO — V2, Ha3pIBaeMBblii niepBbIM 00epTOHOM) aedop-
ManMoHHEIX Kosebannit C—H nposBisiores B 06mact 2000—1650 cM ' B BHIe MaJTOMHTEHCHBHBIX T0JI0C HOTTIOMIE-
HUs (Jierde HaOI0aI0TCs U KOHIEHTpaluu oopasna B 10 pa3 BbIle 00bIYHOM).

Bun aTux monoc xapakTepu3yeT THII 3aMEIEHUS B apOMaTHUecKOM Kouiblle. CKeJleTHbIe KOJIeOaHus, BKITIO-
yas kojiebanus C—C-1ukia, nmoraoiaoTt B oomactax 1600— 1585 u 1500-1400 cM *. TI0IOCHI CKENETHBIX KOJeGaHuit
4acTO MPOSBIISAIOTCS B BUJE AyOJIETOB B 3aBUCUMOCTH OT IIPUPO/IBI 3aMECTUTENIEH B KOJIbLIE.

I'uapokcunbHas rpynna. BeeaeHue ruipoKCUIIBHON TPYIIBI B MOJIEKYJy OpPraHUYECKOrO COEAUHEHHS MpH-
BOJIUT K TOSIBJICHHUIO TIOJIOC TOTIIOMICHMS, CBA3aHHBIX ¢ Konebanusmu cBsizeit C—O u O—H. Banenrtasie konebanus O—
H nposBastorest B mupokoM uHTEpBase yactoT (3600-2500 CM’l), YTO CBSI3aHO CO CIIOCOOHOCTBIO I'MJPOKCHIIEHOM
rpyImnsl 00pa30BHIBATH BOJOPOAHBIE CBsi3H. CBOOO/HAS, HEACCOIMUPOBAHHAS THIPOKCHIBHAS TPYIIA CIUPTOB U (e-
HOJIOB IMEET y3KYIO TIOJIOCY TIOTJIOIIEHHUs. B CBOHON Tabimile BaJeHTHBIX U AedopMannoHHbIX Kojiebanmnii O—H u
C—O cps3eii TPOU3BOIHBIX YTIEBOAOPOAOB MpEACTaBICHA HHPOPMANKs, KOTOpas Mo3BOJIUT uaeHTHumposats VK-
CIIEKTPHI IPOU3BOIHBIX APOMATUIECKUX YTIAEBOAOPOAOB (Tabd. 2).

Tabauua 2. CBoaHast TabIMIIAa BaTEHTHBIX U aedopMmannoHHbix kojebanuit O—H u C—O cBs3eii mpousBo-
HBIX apOMaTHYECKHUX YTIIEBOJOPOIOB

Tunsel cBA3M BasienTHbIE KoOJIeOaHUs, Hdedopmanuonnbie KoJieda-
cM HUA, CM
~OHaccon, genon 3244 IIockoctHBIe 1378 BHe-
TIOCKOCTHBIE 650
C—Hapoviar , esion 3052 O6epronbl 2000—1667 cm
Bremnockoctarie 815, 753 cm




CiCapOMaT, teron

1601, 1501, 1478

2940-2860 CH, (yrmepon
B COCTOSIHUH Sp°-THOPUAH3ALIIH)

BrermnockocTHbIe 669
C-O0 4enon 1231
O-H,con B OCH3MIIOBOM CIIIPTE 3329 1209
C—Hipoyar- B OCH3UIIOBOM CITUPTE 3100-3000
CH, B OESH3HMJIOBOM CITUPTE

C—C xomp1a B OCH3MWIOBOM CIHPTE

1501, 1455 cm %, 1471

OH,,, rexcanomn-2 3600 (8 CCl4)
OH,ccon, TEKCAHOT-2 3300,
C-0O, criupt 1200-1000 1450-1250; 750-650
C—Oreps 1075-1000
C—Ou10p 1125-1000
C—Oyper 1210-1100

KapbonunpHas rpynma. Banentaeie xonebanust cBs3u C=0 ambAerwIoB U Ke-TOHOB XapaKTEPHU3YIOTCS HH-
TEHCHBHBIM TOTJIOMEHHeM B 06macT 1870—1540 cv . TlomoKeHHe TMOT0CH BAJICHTHBIX KOJNCOaHHit rpynmnsl C=0
oTpezenseTcss MHOTUMH (pakTopaMu: (pU3NYECKUM COCTOSHHEM, 3JIEKTPOHHBIM BIIMSIHUEM W BIMSHHEM MacC COCell-
HHX 3aMECTUTENEH, CONPSHKEHNEM, HATMYHEM BOJAOPOIHBIX CBA3EH H T. 1.

BanentHsle u nedopManioHHbIe KOIeOaHUsI KapOOHMIBHBIX TPYIII MPECTaBICHbI B Ta0I. 3.

B keToHax ¢ OTKPBITOH LIENbI0 YacTOTa IOTJIOLICHHUS, BBI3BAHHOTO KOJICOAHUSAMH KapOOHHMJIBHOM TPYIIIIBI

HabIonaeTcs B uHTepBane 1725-1705 ev .

Tabnuna 3. CBogHas TabnuIa BAJICHTHBIX U JIeOpPMalMOHHBIX KOJe0aHNi KapOOHMIbHBIX IPYyII

Tunpbl cBsI3HM

BaJjieHTHBIE KOJIe6aHUs, CM

Hdedopmanuonnsie
-1
KO0JIe0aHUsA, CM

C—H MeTunsHO#M Ipymisl, aleToH

vas 2995 cm * vs 2918 cm

das 1422 cm * 8s 1360

cM
C=0, aneroHn 1715
C-CO-C, aneron 1213
C-H 8 RCHO 975-780
C-H anmudatndeckue anbaeruibl

2830-2810, ci1; 2720-2690, cn

C-H apomaTtuueckue anbaeruabl

2830-2810; 2750-2720

C=0, B anpuerunax aniudaTuieckux

1740-1720

C=0, B anpaeruax apoMaTH4ECKHUX,
o, 3-HeHACHIIICHHBIC

1710-1685

C-H apomaTtuueckue anbaeruabl

2830-2810; 27502720

C=0, B KeTOHaX anu(paTHIECKUX 1725-1705
C=0, B xeToHaX 1710-1685
C=0, B RCOAr Oxoimo 1690

B ampaerumax morjolIeHHE, BbI3BAHHOE BAJICHTHBIM KOJIcOaHHWEM KapOOHWIIBHOW TPYIIbI, HaOI0maeTCsS B
00J1aCTH HECKOJIBKO 00JIee BRICOKHX YaCTOT, YeM B COOTBETCTBYIOIIMX METHIKEeTOHaxX (puc. 9, 10).

T

Mpomexasine (%6)

0
Bansoswie smona (eu )

2000

Puc. 9. UK-criextp anerona




————, i -\ ey \ N [ ——
100 4 \\// \1. = 7 \ '/ l "/ “\ n '\l
3 \ j v \ ‘I Af \ A
- J g <
& ] | [ 5 l l‘ | " ' v\ |‘ IS
- 9 | & U \
< | | g |/ V
- — [ = ¥
g 504 l ! ] I -
£ ] l 0 \ = 5
2 3 If" [ s AN 3
= 4 [ (V¥ H—C tLl.;)(,L“-; 5
B vV e
v d
0 | :_: e}
f T T T T T ‘1 P ——— L 2 ' 2 1 — P— T P— l T T
4000 3000 2000 1000

Bomomae wieesna (em ')

Puc. 10. UK-criekTp oKTaHAIA

Kap6okcuinbHas rpynmna. Kap6okcunbHas rpymnmna ooHapysxuBaercst B IK-ciekrpe mo BaneHTHBIM U nedop-
MalMOHHBIM KojeOanusM cBs3un O—H, BaneHTHBIM KonebaHusM cBsizu C=0 u nedopManmoHHBIM KOJIEOaHUSIM CBS3H
C-0. KapOoHOBBIE KHCIIOTHI BCIEICTBHE 00pa3oBaHUs BOJOPOIHBIX CBS3EH MPEUMYILIECTBEHHO CYILECTBYIOT B BUJIE
qumepoB. [1o 3Toii npuYrHE BaJICHTHBIC KOJICOaHUs CBOOOJIHOWM TMIPOKCHIBLHON rpymnibl (0koio 3520 CM’l) HaOJIr0-
JIAFOTCSI TOJILKO B OUEHb Pa30aBJICHHBIX PACTBOPAX B HEMOJISIPHBIX PACTBOPHUTEISIX WM Ta30Boi (aze. CriekTp THINY-
HOM anudarnieckoil KapOOHOBOI KUCIIOTHI IPUBECH Ha puc. 11.
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Puc. 11. UK-criekTp TeKCaHOBON KUCIIOTHI

[onockr BaneHTHBIX Koebannit C=0 kapOOKCHIBHOM TPYIIBI 00Jice HHTCHCHBHBL, YeM TOJIOCH BaJICHTHBIX
KoJIeOaHUH KapOOHMIIa KETOHOB. DJIEKTPOHOAKIICTITOPHEIC TPYIIIBI B 0-TIOJOKEHUHU MIPUBOANUT K YBEITUUCHHUIO YacTO-
11 iorstonienust C=0 (uHa 10-20 CM’l). B cBogHOI TabnwmIle mMpencTaBleHbl BaJCHTHBIE U e(OpPMalMOHHBIE KOoeOa-
HUS TPYIIUPOBOK KapOOKCHIIBHBIX IpyI (Tabdi. 4).

Tabnuua 4. CBoaHas TabiuIa BaJICHTHBIX U IeOPMaIMOHHBIX KOJe0aHUi IPYNIIMPOBOK KapOOKCHIIBHBIX

rpymnmn
1
BajenTHbIE KOJ1€0a- Jdedopmanuonnpie KojiedbaHusl, CM
THunbl CBA3M HHUS, CM
C=0, anudarnyeckux 1760
HACBIIIECHHBIX KUCJIOT, MOHOMEPHI
C=0,ccon, AMMPATHICCKUX 1720-1706
HACBIINICHHBIX KUCJIIOT
C=0, amudaTrueckux HeHa- 1710-1680

CBINICHHBIX KHUCJIOT

c-0 1320-1210 vHTEHCUBHbIE
C-OH 1440-1396 ymepeHHO HHTEHCHBHBIE
O-H aumepos 3300-2500 c uenrpom Brennockocrasle, 920

oxomno 3000

Kapb6okcmnat-annon. KapOokcunaT-noH gaeT Be MOJIOCH: CHIIBHYIO T0JIOCY aHTHCUMMETPHYHBIX BalICHT-

HBIX KOJIeOanuii B 06mactu 16501550 cM ™+ u

bonee CHaﬁyIO NOJIOCY CUMMETPUYHBIX BaJICHTHBIX KoJieOaHul OKOJIO

1400 cv . [onoca BanenTHbIX KoTeGammit O—H orcyrcTByeT. CBoztHast TabJI. 5 1MOKa3bIBaeT BaJEHT-HbIE U eopmMa-
IIOHHBIE KOJIEOaHUs IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT.
Tabmuna 5. CBoxHas Tabnuiia BaJIEHTHBIX U JleopMaMOHHBIX Koiebanuit B UK-criekTpax mpon3BoaHBIX

Kap6OHOBBIX KHUCJIOT

Tunel cBA3H

BajsenTHbIe KoJ1€0a-

JedopmannoHHbIe
HHA, em

KOJIe0aHus, oM

C-H apomaTuueckue

3075, 3052




1771

C—C koubna 1601
CH; Oas 1493
ds1378
C(=0)-0 aueraTtHoii rpymnmsl: 1200
C=0 anmaTiaeckue CI0KHBIEC dPHUPHI (32 HC- 1750-1735
KIIFOYeHUEM (hOpPMHUATOB)
C=0 ¢opmuartsl, o,3-HeHACHIIIEHHBIE CIIOXK-HBIC 1730-1715
3¢uphI 1 OEH30aTHI
C=0 B ranorenanruapunxoi rpymme: Cl, Br, F 1815-1785; 1812;
C—H B 6en3oitHom anrunpuae; C=0; C—CO— O— 3067, 3013; 1779,
co-C 1717; 1046
C=0 B akpunamue 1679 1617

NH B akpunamuze

3352 aHTHCUMMET-

puunsble 3198 cummeTpuyuHbIe

700—600 BHEILIOC-
KOCTHBIE

C—N B akpunamue

1432

N=0 B HUTPOCOEAUHEHUAX

Kpurepun oneHku:
Jlnst ouHo# Gopmel 00yueHust (cemectp 6):

- MUHUMAJIbHO 3, MakCUMasbHO 5 0as1oB 3a paboTy B ManbIx rpynmnax Nel
- MUHUMAJIBHO 3, MaKCUMaJIbHO 5 0aToB 3a paboTy B MaibIX rpymmax Ne2




MHWHOBPHAYKU POCCUN
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prunuan) dheaepaabHOTO
TOCYJaPCTBEHHOTO OIOHKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HalMOHAJIBLHBINA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

Kadenpa Hedgrexumuueckoro cuatesa
Hamnpasnenue noarorosku: 18.03.01 XumMuueckast TEXHOIOTUS

KoMIjieKT BONPOCOB K IK3aMeHYy

no pucuuminiae 51.0.28 «MHCTpYMEHTAJIILHBIE METOILI aHAIK3a»

Cemectp 6

1. Krnaccuduxamusi GU3NKO-XMMHUECKUX METOAOB aHanu3a. UyBCTBUTEIHHOCTh U TOYHOCTH.
CoBpeMeHHbIE TEHIEHIIUU Pa3BUTHSI HHCTPYMEHTAJIbHBIX METOJ/I0B aHAIN3a.

2.  Hcropwus pa3Butus xpomarorpaduu.

3. Teoperudeckune OCHOBBI aJcOpOIMOHHON xpomaTtorpaduu. Knaccudukamnuss MeToI0B Xpo-
MmaTtorpaduueckoro ananuza. Teopusi Jlenrmiopa. Mzorepmbr copOuuu. Koaddumnuent ['enpu.
[Tpumenenue meTosa.

4.  Tapenounas teopus Maptuna. Teopus 0 unciIe TEOPETUUECKUX TapeJIOK U BHICOTE, YKBHUBA-
JIEHTHOM OJJTHOM TEOPETUYECKOM Tapenke. B3auMoCBA3b MEX1y HUMH.

5.  Teopernueckrue OCHOBBI MOJIEKYJISIpPHOM abcopOuroHHOM cnekTpockonuu. [Ipoucxoxaenue
crekTpoB norioueHus. [Ilpumenenue meroaa.

6. OcHOBHOM 3aKOH CBeTOIOTJOLIEHUSI — 3aKkoH byrepa-Jlambepta-bepa. [Ipuunnbr oTkioHe-
HUS OT OCHOBHOTO 3aKOHA.

7.  BbIOOp ONTHMAaJIBHBIX YCIOBHM aHaiM3a B MOJEKYISIPHO-aOCOPOIIMOHHON CIEKTPOCKOIHUH.
HyBCTBUTEIBHOCTh METO/IA.

8.  KauecTBeHHBI M KOJWYCCTBCHHBIH aHAIU3 B MOJICKYJISPHO-a0COPOIIMOHHONW CIEKTPOCKO-
nuu. MeTtoibl onpeieleHnsi KOHIEHTPALIUH.

9.  Teopernueckre OCHOBBI IOTEHIIMOMETPHUECKOTO MeTosa aHanu3a. Kinaccudukanus. Ypas-
Henue HepHcra. [Ipumenenne Merona.

10. Tunsl 31€KTPOJOB, UCHOIB3YEMBIX B MOTEHIIMOMETPUYECKUX METOAAX aHAJIN3a. DIEKTPO/IbI
NEPBOIO U BTOPOTO pojia.

11. HnpauxaTopHbIE AJIEKTPOJBI B Pa3IMUHBIX aHAIUTUYECKUX PEAKLHUAX U AJIEKTPOJIbl CpaBHE-
HUSL.

12.  HonocenekTuBHBIE 31eKTpoAbl. CTEKISHHBIN J1eKTpoA. YpaBHeHue HepHera i CTEKIIsH-
HOTO 3JIEKTPOAA.

13. Ilpsimas moTeHUMOMETpUS U MOTEHLUUOMETpUYECcKoe THUTpoBaHue. I'paduyeckoe mpeacras-
JIeHHe pe3yapTaToB aHanuza. OnpeneneHre TOUKH SKBUBAJIEHTHOCTHU MO pe3yjbTaTaM MOTEHILIHO-
METPUYECKOTO TUTPOBAHHUS.

14. TlpuuywHa BO3HUKHOBEHHS JBOMHOTO JIEKTPUUECKOTO CJIOS Ha TpaHuIle pazjaena ¢as. Ypas-
Henue HepHucra-Ilerepca. @akTopsbl, BAUAIONME HA BETUUYHUHY IOTEHI[MAJIa PABHOBECHUS.

15. Teoperndeckue OCHOBHI MONAPOrpauUIecKoro MeToa aHaInu3a. Y CiIoBus nossiporpadude-
ckoro a”anu3a. [Ipumenenne metona.

16. Tlonsporpaduyeckass BoidHA. YpaBHeHHWe MibkoBHYa IS TOIAPOrpaduIECKOr BOJHBI.
MakcuMyMBbl TIEpBOTO M BTOPOrO POja, W CHOCOObI UX YCTpaHeHUs. YpaBHeHue MibkoBHuua-
I'eitpoBckoro.

17.  Awmnepomerpuyeckoe TUTpOBaHUE. THIBI KPUBBIX aMIIEPOMETPUUECKOTO TUTPOBAHMSL.

18. UK-cnekTpodoToMeTp, YCTPOICTBO.

19. Knaccudukanus xpomarorpaduyeckux MeToa0B. UyBCTBUTEIBHOCTH IETEKTOPA; Mpeel
0OHapyKEeHHS.

20. HK-cnekTpockomnus, MpakTUIecKoe MpUMeHeHre (KaYeCTBEHHBIN aHAIH3).



21. Tasosbril xpomarorpad. [IpuHnunuansHas cxema. AGCONIOTHBIEC TAPAMETPHI yIEeP>KUBAHHUS.
Bnusinue TemnepaTypbl Ha mapaMeTphl YAepKUBAHUS.
22. Hasznauenus, TpeOoBaHUs, Kiaccu(HUKaIMs, XapaKTepUCTHKAa CBOMCTB JETEKTOPOB Ta30BOM
xpomarorpadumu.
23. UK-cnekrpockomnus. [Toaroroka nmpo6.
24. Xpomatoprapuueckue KoJOHKH. KoapdummeHT eMKocTH KoJoHKU. MneHTudukauus mo
ATAJIOHHBIM BEIIECTBAM.
25. Kamummspras razoBast xpomatorpadus. OcoOeHHOCTH U 00JIaCTH TPUMEHEHUS.
26. UK-cnekrpockonus. KomuyecTBeHHBIN aHAN3.
27. TI'X. Teoperuueckoe omucaHHe Mpoliecca XpoMaTorpapuueckoro pasJeieHus cMmecel Be-
IIECTB.
28. IlapameTpbl MUKa, KaK XapaKTEPUCTHKa KOJMYECTBA BEIIECTBA (ILIOIIA]b, BHICOTA IIHKa,
NPOM3BEACHUE BHICOTHI TUKA HA BPEMs yJICPKUBAHHS).
29. UK-cnekrpockomnus. CrieKTpOCKOIUs BHYTPEHHETO OTPasKEHUSI.
30. I'X. OcHoBHBIE (haKTOPBI pa3MbIBaHUs XpoMaToprapuueckux MUKOB. BnusHue temmnepary-
pBI HA CTETIEHb Pa3MBIBAHHS XPOMATOrpapuuecKuX MUKOB.
31. UK-cnekrpockonus. MnenTudukanus alkuibHBIX (YParMeHToB.
32. TI'X. Ouenka napameTrpoB 3Q(GEKTUBHOCTH U CEIEKTUBHOCTH XPOMATOrpadUuecKoi KOJIOH-
KH.
33. MeTobl KOIMYECTBEHHOTO aHaIn3a (MeTo/ a0COMIOTHOM KalIMOPOBKH, BHYTPEHHErO CTaH-
JapTa v 3TaJJOHHOU TOOABKH).
34. UK-cnekrpockonus. UaeHntuduxaims apoMaTuyecKux COeIMHEHUH.
35. TI'X. BiusHuE CTENICHH JIETYYECTH BEIIESCTB Ha 3QPEKTUBHOCTh pasencHus. Pasnencaue ¢
IPOTPaMMUPOBAHUEM TEMIIEPATYPHI.
36. UK-cnekrpockonus. Mnentudukanns KapOOHMIBHBIX 1 KApOOKCHIIBHBIX TPYIIL.
37. TI'X. Crenenb pa3zeneHus 1 ee CBA3b C MapaMeTpaMu KOJIOHKH.
38. SMP-cnekTpomerpus. XUMHYECCKHIN CIBUT.
39. BuusHue CKOpPOCTH MOTOKa raza-HocuTens Ha d()PEeKTUBHOCTh HACaAOYHOW KOJIOHKH B Ba-
pHaHTe Ta30-KUAKOCTHON XpoMaTorpaduu.
40. SIMP-cniektpomerpusi. ClIMH-CIIMHOBOE B3aUMO/ICHCTBHE.
41. BiusHue CKOPOCTH MOTOKA raza-HOCUTENS Ha 3(PPEKTUBHOCTh KAMUIISPHBIX KOJIOHOK. Bin-
sSHUE TeMIepaTypbl Ha apaMeTphl Ta3a-HOCUTEIS
42. Tlpubopst ans AMP. Cnsuraromiue pearentsl B IMP
43. Mecto xpomarorpaduu cpeam Ipyrux aHaIUTHYECKUX MeTo0B. OCHOBHBIE 00JAaCTH MPHU-
MEHEHUS Ta30BOi XpoMaTorpaduu
44. SIMP-cniektpomertpus. JIBoitHON pe3oHaHC.

Kpurepuu onenku:

Jli1st ounol opmbl 00ydeHus (cemectp 6):

bannsr OueHka

0-23 ((HEYOBJIETBOPUTEIBHOY (2)
24-28 (yIOBJIETBOPHUTEIBHO (3)
29-34 kxopomo» (4)

35-40 «oTIHIHOY (5)

- MUHUMAaJIBHO 24, MakcuManbHO 40 OayiyioB 3a HK3aMeH (€CIM BCE OTBETHI MPABUIIBHEIC);
3a | HempaBUIIBLHBINA OTBET CHUMaETCs 2 Oalia;
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HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prunuan) dheaepaabHOTO
TOCYJaPCTBEHHOTO OIOHKETHOTO 00pa30BaTEILHOTO
YUPEXKICHUS BBICIIETO 00pa30BaHUS
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Kpurtepun onieHKH mo TUCHHILINHE B 0aj/1ax

[Ipu orieHKe pe3yabTaTOB JEATEIBHOCTH CTYJICHTOB B paMKax JuciuIinHbl b1.0.28 «H-
CTpYMEHTAJIbHbIE METOJIbl aHaJIM3a» HCIOJIb3YeTCs pEeUTHHroBasi cucrteMa. PedTHHroBas olieHKa
dbopMHUpyETCS HA OCHOBAHUH TEKYIIIETO U IPOMEKYTOUYHOTO KOHTPOIIsl. MakCUMaIbHBIN Ol BbI-
CTaBJISIETCS 32 MPUHIIUITUAIBHO MPABUIBHBINA U TTOIHBIA MOAXO0/ K PEHICHHIO 33/1a4 y4eOHOH TIpaK-
TUKH, TPAMOTHOE U3JI0KEHUE U O0POPMIICHHE MOJTYYSHHBIX PE3yJIbTaTOB, IIMPOTY OTBETOB Ha BCE
MOCTaBJICHHBIE BOIIPOCHI.

MuHuManbHbIN 621 OTpa)kaeT MPUHIUIHAIBHO MPAaBUIBHBINA MOAXO0J CTYJAEHTa K pelle-
HUIO OT/ENBHBIX 33J1a4 ¢ YYETOM IOJIHOTHI OTBETOB HA MOCTABJICHHBIC B 3a7a4aX BOMPOCHI, JOIY-
IIEHHBIX HETOYHOCTEH U OIIHOOK.

IIIkana mepeBoia HTOroBOTro peHTHHroBoro 6amia R (as nud. 3agera):

WuTtepBain 6amnoB pedTHHra Orenka
0<R, <60 «HEYJOBIETBOPHTENLHOY (2)
60<R, <73 «YJIOBJIETBOPUTENBHOY (3)
73<R, <87 «xopomo» (4)
87 <R, <100 «OTII4HO» (5)
OuennBaumme MeponpusTHs Kou-Bo Bbanabl
MeponpusiTusi TEKYIIEro KOHTPOJIs
Yacrs 1
JlaboparopHsie 3aHATHS 5 20-35
KomnnokBruym 3 27-45
WtoroBerit TecT 1 13-20
HUTOro 60-100
Yacrs 2
JlaGopatopHble 3aHATHUS 5 30-50
Pabora B ManbsIx rpynmax 2 6-10
OK3ameH 1 24-40
HUTOro 60-100
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