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Ilepeuens Komnemenyui u UHOUKAMOPOE OOCHUNICCHUA KOMREMEHUUIL C YKAZAHUEM IMAN08 (POoPMUPOBAHUS 8 NPOUECCe 0CCOCHUS
OUCHUUNIUHBL

Kommerenmus:

IMK-2.1 2.1 3HaeT XUMHYECKAE OCHOBBI, MEXaHU3M XUMHUECKUX TPOLIECCOB ¥ TEXHOIOTHYEeCKOe OQOPMIICHHE MTPOU3BOJICTBA BAKHEHIIIUX MPOYKTOB XUMUYECKOTO
CUHTE3a; METOJIbI BBIICIICHHS, KOHIICHTPUPOBAHUSI U OYUCTKH MPOYKTOB XMMHUYECKOTO CHHTE3a; COCTOSIHUE M MIEPCIICKTUBBI Pa3BUTHUS CHIPHEBOW 0a3bl OTPACIH U
CMEXKHBIX OTpaciied MPOMBIIIICHHOCTH; METO/IbI YTUIN3AI[MH OTXOI0B M BOIIPOCHI CO3/IaHUS MAIOOTXOAHBIX U 0€30TXOMHBIX TEXHOJIOTHH

[1K-2.2 YMeeT monb30BaThCcsl YISOHOH, CIIPAaBOYHOM, CIEUALHON W IEPUOIMYECKON TUTePaTypoi; ONPeIeTsITh OCHOBHBIC XapaKTEPHCTHKH MTPOU3BOIMBIX
XUMUYCCKUX BCUICCTB; UCIIOJIB30BATH COBPEMCHHBIC METOJAbI OYUCTKHU U KOHTPOJIA ChIPbA, TrOTOBOM MMPOAYKIHWHU; ITPOBOAUTH UCCICAOBAHNA U OKCIICPUMEHTEI B
00JIaCTH MOJTY4EHUSI TPOAYKTOB XUMHUUECKOT'O CHHTE3a B J1a00OPATOPHBIX YCIOBUSX, 00padaThIBaTh U aHAIM3UPOBATH PE3YJILTATHI

[1K-2.3 BrageeT skcriepiMeHTaNbHBIMI METOIAMH HCCIIEIOBaHMS B Ta00OpaTOPUH XMMIUECKOTO CHHTE3a; COBPEMEHHBIMHU METOIaMHU aHaTN3a CTPYKTYPHI
XUMUYECKUX COCTUHEHUIN U U3YyYEHUS] UX CBOKCTB

Hnoukamoput Imanvi popmuposanusn ¢ npoyecce 0c60eHUA OUCYUNTUHBL Haumenosanue oyenounozo cpeocmea
00CMUICEHU
KomMnemeHnyuu Jexyuu Ilpakmuueckue Jlabopamopnuie Kypcosaa paboma
3anamus, 3anamus
Jaabopamopuwlil
NPAKMUKYM

IK-2.1 Tema 1-7 - Tema 1-6 npedycmompena Jlabopamopnan paboma 1-12

[K-2.2 Tema 2-7 - Tema 1, 6-12 npedycmompena Jlabopamopnas paboma 1-12

IK-2.3 - - Tema 1-5,7-12 npedycmompena Jlabopamopnan paboma 1-12




Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooy)
o guciuminHe (Momyito) 51.B.02 [Mpenn3noHHble METOIBI HCCACIOBAHMI CBONCTB U KaYecTBa

He()TEIPOAYKTOB
OueHuBawIMe MEPONPUATHS \ KoJu-Bo banbl
min | max
MeponpusiTusi TEKyIero KOHTPOoJIs ‘
Cemectp 2
JlaboparopHas pabota Nel-6 6 24 42
Pabota B manbix rpynmnax (1a6. p. Ne 5,6) 2 12 18
3auer 1 24 40
UTOro 60 100
Cemectp 3
JlabopaTopHbie paboTsl Ne 7-12 6 24 42
Pabora B manbix rpynmax (;1a6. p. Ne 8,11,12) 3 12 18
JK3aMeH 1 24 40
UTOro 60 100
Ne KoHTponupyemslie pasaesns! (TEMbl) AUCLUILUIAHBI HaHMEHOBAHHE OLCHOUHOTO
n/m cpencTBa
1 Pazgen 1. Xpomarorpadus Jlaboparopnast pabora Nel,
Tema 1. KaduecTBeHHBIH aHATN3 IO TapaMeTpaM yIePKUBAHUS SK3aMEH
2 Tewma 2. KonnuecTBeHHBIN aHaIN3 CMECH PA3IMYHBIMU METOIaMU JlaboparopHast paboTta Ne2,
9K3aMeH

Paznen 2. MadpakpacHas CIEeKTPOCKOIIHS
3 Tema 3. UnenTudukanuy anKuIbHEIX GParMeHTOB. Jlaboparopnas padora Ne3
Wnentudukanus ceszert C=C u alleTUICHOBBIX CBS3CH.

Pasnen 2. MappakpacHas ClieKTPOCKOIIHs
4 Tema 4. nentudukanms apoMaTHUECKUX COSINHEHNUH, JlaGoparophas pabora Ned
KapOOHMIIbHBIX, KAPOOKCHUIIBHBIX M TMAPOKCHIIBHBIX TPYIIT

Pasnen 2. MuppakpacHas ClieKTPOCKOIIHs
5 Tema 5. Unentudukanus ciokHOIPUPHBIX, AMUHHBIX TPYI U Jlaboparophast pabora Ne5
a30TCOJIEPIKAIINX OPraHUYECKUX COSAMHEHHH

Paznen 2. MndpakpacHas CIEeKTPOCKOIIHS

6 Tema 6. UK-criekTpockomnus. KauecTBeHHBIN 1 KOTWYECTBEHHBIN Jlaboparophas pabora Ne6
aHaJn3
Cemecmp 3
Paznen 3. KCAMP B HedTexumun
8 Tema 7: Beenenue B IMP. O meronax ananusza mpupoaHOTO JlaGoparopnast pabora Ne 7,
OpraHnyecKoro coIpbsi. O BO3SMOXKHOCTSIX U OrPaHMYCHUSIX KypcoBasi paboTa

cnekrpockornuu SIMP. O dparmenTom cocTase.

Paznen 3. KCAMP B nHedTexumun JaBoparopHas paGota Ne 8

9 Tema 8: nentudukaius COSAUHEHUN C HMCIIOJIb30BaHUEM
cnexrpockonuu ‘H SIMP Kypcosas pabora
10 Pasznen 4. AIMP cnekrpockonust JlaGoparopnas paGora Ne9
Tema 9: MetoJ «HeNIpepbIBHOW Pa3BEPTKM.. KypcoBasi paboTa

Paznen 4. KCAMP B nHedrexumun
11 | Tewma 10: ITonoxkeHust curHajIOB. XuMu4eckue casury. Iliomans
MHKA U ONpeIeJICHUE YHCiia IPOTOHOB

JlaGoparophas pabora Nel0
KypcoBas pabota

Paznen 4. AIMP-cniekTpockomnust JaboparopHas paGota Nel 1

12 Tema 11. Pacmenienne CUTHAIOB ¥ CIIMH-CITHHOBOE
N KypcoBas pabota
B3aMMO/ICHCTBHE
13 Pa3znen 5. Macc-cniektpockomnus JlaGoparopnas pabota Nel?2
Tema 12. YcTaHOBIICHHE CTPOSHHUS OPTaHUYECKUX COCAMHECHUM. KypcoBas pabora




IlIkana ouenueanusn

Hudposoe | Boipaxenue B | CiioBecHoe KpuTtepun onieHKM HHAMKATOPOB TOCTUKEHNsI PU (popMe KOHTPOJIS:
BbIpa:KeHHe oasax: BbIpa:KeHHe IK3aMeH / 3a4€eT ¢ OLeHKOH 3aver
5 87 -100 Ornmnyno  |OLeHKa «OTIMYHO» BBICTABISAETCS CTYAEHTY, €CIM TEOpeTHYeCcKoe
(3auTeHo0) |comep)kaHME Kypca OCBOEHO MOJTHOCTBIO, 0e3 MpoOesoB; MCUYepIBIBAIOIIE,
MIOCJIEIOBATENIbHO, YETKO W JIOTHYECKH CTPOWHO W3JIaraeT MarepHual;
CBOOOJHO CIIpaBIsieTCs C 3ajadyaMH, BOIPOCAMU M APYTUMH BHAAMHU
NIPUMEHEHNS 3HaHUH; HCTIONIB3yeT B OTBETE JOMOIHUTENIBHBIN MaTepuai Bce
IPeTyCMOTPEHHBIE TIPOTPaMMOM  3aJaHMs BBIIONHEHBI, KadecTBO HX
BBIIIOJTHEHUSI OLIGHEHO YHCIOM OaijioB, ONU3KUM K MaKCHMalbHOMY;
aHaJM3UPYET MOTYyYCHHBIE PE3YIbTATHI; MPOSBISIET CAMOCTOSATELHOCTD TIPH
. Ouenka «3aUTCHO» BBICTaBIIACTCS
BBITIOJTHEHHUH 33 JaHUH
CTYACHTY, €CIId OTBEThl Ha BOMIPOCHI IO
4 74 - 86 Xopomo |OmeHKa «XOpOIO» BBICTABIAETCA CTYACHTY, €CIIH TEOPETUYECKOe
TeMaM JTUCHUIUIMHBI TI0CIEC0BATEIbHBI,
(3auTeHO) |conep)kaHHUE Kypca OCBOCHO IOJIHOCTBIO, HEOOXOJUMBIC IPAKTUUYCCKHE
JOTUYECKH  M3JIOKEHBI,  JOMYCKAIOTCS
KOMIICTEHIINK B OCHOBHOM C(OPMHUPOBaHBI, BCE IPEIYCMOTPECHHBIE
. HE3HAUUTETbHbIE HEJOoYEeThl B OTBETE
nporpaMMoil  o0y4eHHs ydeOHBbIC 3aJaHMs BBINOJHEHBI, Ka4eCTBO HX
CTyACHTa, TakHMe Kak  OTCYTCTBUE
BBINIOJTHEHUSI JIOCTATOYHO BbhICOKOe. CTYICHT TBEpAO 3HAET MaTepual,
CaMOCTOSITETIHHOTO ~ BBIBOZAA,  PEUCBEHIC
TPaMOTHO ¥ 1O CYIIECTBY W3JaraeT €ro, He JNOMycKas CyMECTBEHHBIX| o =~
HETOYHOCTEH B OTBETE Ha BOIIPOC. p
3 60 -73 YnoenerBopu [OnieHKa  «yIOBJIETBOPUTENIBHO»  BBICTABISETCSl  CTYyAEHTY,  €CIH
TEJBHO TEOPETUIECKOE COJIepKaHUE Kypca OCBOCHO YacTUYHO, HO TpoOeisl He
(3a4TeHO) [HOCAT CYNIECTBEHHOTO XapakTepa, OOJBIIMHCTBO IPEITYyCMOTPEHHBIX
MPOrpaMMO# 33/IaHHH BBITOJTHEHO, HO B HUX MMEIOTCS OIIMOKH, IIPU OTBETE
Ha MOCTaBJICHHBIA BOIMPOC CTYACHT JIOMyCKaeT HETOYHOCTH, HEJJOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HApPYIICHUS JIOTHUECKON
TIOCJIEIOBATEILHOCTH B M3JI0KEHUH IPOIPAMMHOT0 MaTepuala.
2 Hwxe 60 HeynosnerBop|OueHka «HEyIOBIECTBOPUTEILHO» BBICTABISICTCS CTYIEHTY, ecii OH He|OLeHKa «HE 3a4T€HO» BBICTaBIISETCS
WUTENPHO  |3HAET 3HAYUTEIBHOM 4YacTH TPOTPaMMHOIO Marepualia, JIOMyCKaeT|CTYAEHTY, €Cld CTYJAGHT He 3HaeT
(He 3a4TEHO) |CYIIECTBEHHbIE ONIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHHUSMH|OCHOBHBIX TOHATHI TEMBl TUCIUIUINHBI,
BBIMOJIHSIET ~ TpaKkTHYeckue  paboTbl, HEOOXOAMMBIE MPAKTHYECKHE|HE OTBEYAeT Ha JONOJHHUTENILHBIE U

KOMIICTCHIIMK HE C(OPMHUPOBaAHBI, OOJBIIMHCTBO IPEIyCMOTPEHHBIX
porpaMMoi 00ydeHUs1 y4eOHBIX 3aJaHWil HE BBITIOJHEHO, Ka4eCTBO WX
BBITIOJTHEHHSI OIICHEHO YUCIIOM OaJlIOB, OJIM3KMM K MHHUMAJIEHOMY

HaBOJAIIME BOIIPOCHI ITPETIOJaBaTCIIA.




Kparkas xapakTepucTHKA OIIEeHOYHBIX CPeICTBA

No  |Haumenosanue |Kpamkasa xapakmepucmuka ouenounoz2o cpeocmea |Ilpeocmasnenue
OUEHOUYHO020 OUEHOUYHO020

n/n
cpeocmea cpeocmea é ponoe
JlabGopaTopHas OT10 BUA yueOHOU pabOTHI, MENbI0 KOTOPOi siBisieTcs | Tembl 1abopaTopHBIX
paboTta n3ydeHue (ucciejoBaHue, U3MEPEHUE) paboT, KOHTPOJIbHbIE

XapaKTEPUCTHK JIa0OpAaTOPHOIO OOBEKTA.

Henp nabopaTopHbIX 3aHATUN: OCBOCHHE U3ydyaeMOn
y4eOHOM TUCIUILIMHBL, TPUOOPETEHNE HABBIKOB
MPAKTUYECKOTO TIPUMECHEHUS 3HAHUN y4eOHOU
JTMCHUTUTMHBI (IUCIUILIAH) C HCIIOJIb30BaHHEM
TEXHUUYECKUX CPEACTB U (W) 000pyI0BaHUS

BOTIPOCHI IO TEME
nabopaTopHOI
paboThI, BOIPOCHI K
KOJIJIOKBHYMY




MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCy/IapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
TexHomornueckuii pakynbTeT
Kadenpa nedrexumuyeckoro cuaresa
Cemectp: 2

KoMmniiekT BonpocoB K 3a4eTy

mo kypcy «bl.B.02 IIpenus3vioHHbIE METOJbI WCCJICJIOBAHMA CBOWCTB W KayecTBa
HEe(DTEIPOAYKTOBY

1. Hcropus paszButus xpomarorpaduu. Haznauenus, TpeboBaHus, Kiaccupukaius,
XapaKTepUCTHKa CBOICTB J€TEKTOPOB ra30Boi XpoMaTorpagpum.

2. UK-cmekTpodoToMeTp, yCTPOHUCTBO.

3. Kuaccudukauus xpomarorpadpudeckux MeTonoB. UyBCTBUTEIBHOCTh JE€TEKTOPA;
npeaes 0OHapyKEHHSI.

4. HUK-cnekTpockomus, IpaKTHUECKOe IPUMEHEeHHE (KaueCTBEHHBIN aHalu3).

5. TaszoBeni xpomarorpad. IllpuHnunuanpHas cxema. AOCONIOTHBIC MapaMeTpPhl
ylepkuBaHus. BiausiHue TeMiepatypsl Ha apaMeTpbl yAep>KUBaHUSL.

6. UK-cnexrpockomnus. [Tonroroska mpoo.

7. Xpomaropraduueckue KOJIOHKH. Koaddumment €MKOCTH KOJIOHKH.
W nenTudukamnms mo TaIOHHBIM BEIIECTBAM.

8. HK-cnexrpockonus. KonnyecTBeHHbIN aHanu3.

9. I'X. Teopernueckoe oOmMHMCaHUE IMPOIECCa XPOMATOrPahUIECKOTO pa3IeIICHUS
CcMecel BEIECTB.

10. ITapameTps! NHKa, KaKk XapaKTePUCTHKA KOJMYECTBA BEIIeCTBa (IUIOMIA/lb, BEICOTA
MUK, IPOU3BEJICHNE BBICOTHI ITMKA HA BPEMsl YI€pPKUBAHUS).

11. I'X. OcHoBHbIE (akTOpbl pa3MbIBaHUS XpomaToprauyeckux NHUKOB. BnusHue
TeMIIepaTypbl Ha CTENIEHb Pa3MbIBaHUS XpOMATOrpaUuecKuX MUKOB.

12. UK-cniekrpockonust. UaeHTHUKAIHS alKIIBHBIX (PparMeHToB.

13. MeTonbl  KOJIMYECTBEHHOTO aHaiu3a (MeTon  abCoMOTHOW — KaauOpOBKH,
BHYTPEHHET0 CTaHJlapTa U ATAIOHHON 100aBKN).

14. UK-cnekrpockonus. aeHTHGHUKaAIMS apOMaTHIECKUX COeIMHEHHH.

15. UK-cnekrpockonus. Unentuduxarus KapOoHUIBHBIX 1 KapOOKCHUIIBHBIX TPYIII.

16. I'X. Ctenens pazjeneHus U ee CBA3b ¢ MapaMeTpaMy KOJIOHKH.

17. Onpenenuts kakoMy U3 BeuecTB npuHamiexuT MK-cnekrp:

A) oxman

b) ctupon

B) aneron



MponyckaHue

wo_|

so_| .

20_

A T

e ST
2000

18. . Onpenenuth kKakoMy u3 BemiecTB npuHaiexkuT MK-cnektp:

A) oktaH
b) cenmen
B) aneron

MponyckaHue

1000

BonH. yucno

19. Onpenenuts kakoMy U3 BemecTB npuHaiexuT UK-cnextp:

A) okTaH
b) uzonponanon

B) numpobenzon

Mponyckadue

1000

i. R

200 300
BonH. uucno

20. OnpenenuTh KaKoMy U3 BemiecTB npuHaIexkuT UK-crekp:

A) yuknoeexcan



b) crupon
B) aneron

21. Onpenenuth KakoMy U3 BemecTB npuHaexxuT UK-ciekrp:
A) okTaH
b) anunun
B) aneron

22. OnpenenuTsh KakoMy U3 BemiecTB npuHaaiexxuT MK-crnekp:
A) oxTaH

b) 6enson
B) aneron

23. OnpenenuTh KaKOMY U3 BEIeCTB MpuHaIexkuT MK-criekTp:
A) okTaH



b) crupon
B) memunyuxnozexcan

24. OnpenenuTh KakoMy U3 BerecTB npuHaiexxuT UK-ciekrp:
A) okTaH

b) stunanerar

B) MeTmimukIiiorekcan

25. OnpenenuTh KaKOMy U3 BeIecTB mpuHaIexkuT MK-criekTp:
A) uzobymunoguwiil cnupm

b) ctupon
B) metunuukiorekcan

10



Kpurepumn oneHku:
Jnst ouHoOUM (popMbI 00ydeHus (ceMecTp 2):

3ayTeHo uian 36-40 GayutoB - OTBETHI Ha BONPOCHI CBUICTEIHCTBYIOT 00 YBEpPEHHBIX
3HAHMAX U YMECHUH CTYACHTA B 00JIaCTH MPENN3NOHHBIX METOJIOB aHAJIH3A.

3a4TeHo 32-35 OaiIoB - OTBETHI HA BOMPOCHI CBUIETENBCTBYIOT O JOCTATOUHBIX 3HAHUIX
¥ YMEHHUH CTY/ICHTA B 00JIaCTH NMPEIU3NOHHBIX METO/IOB aHAJIH3A.

3a4TeHO 24-31 GasIoB - OTBETHI Ha BOIIPOCHI CBUIETEIBCTBYIOT O HEJJOCTATOUYHBIX 3HAHUSX
¥ OTPaHUYCHHOM YMEHHH CTYJICHTA B 00JIaCTH MPEIM3HOHHBIX METO0B aHAIN3A.

He 3aureno 0-23 6aioB - 0TBETHl Ha BOIPOCH CBHIETEIBCTBYIOT O CIA0BIX 3HAHUAX U
HEYMEHHE CTYACHTa B 00JIaCTH MPEUN3NOHHBIX METOI0B aHAIH3A.

11



MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCy/IapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
TexHomornueckuii pakynbTeT
Kadenpa nedrexumuyeckoro cuaresa
Cemectp: 3

KommuieKT BONPOCOB K IK3aMeHy

nmo kypcy «bl.B.02 IIpenusvioHHBIE METOIbl WCCIACJAOBAHMN CBOWCTB M KayecTBa
HEe(DTEIPOAYKTOBY

1. BrusHue CKOpOCTH TIOTOKa Ta3za-HOCHTENs Ha J(P(EKTHBHOCTh HACATOYHOM
KOJIOHKH B BapMaHTE ra30-XHJIAKOCTHOI Xpomarorpaduu.

2. BnmsHME CKOpPOCTH TOTOKa Ta3a-HOCUTENs Ha J(PQPEKTHBHOCTh KaIHMIISPHBIX
KOJIOHOK. BimsiHre TemnepaTrypbl Ha napaMeTpsl Ia3za-HOCUTEIS

3. Mecro xpomatorpaduu cpead IpPYIHX AaHaIUTHYECKUX MeToqoB. OCHOBHBIC
001acTH IPUMEHEHUs ra30BOi XpoMaTorpapuu

4. T'X. BrnusHue cTeneHW JIETy4eCTH BemlecTB Ha A((OEKTHBHOCTh pa3JIeIICHUS.
Pa3nenenue ¢ nporpaMMUpOBaHUEM TEMIIEPATYPHI.

5. I'X. Ouenka napameTpoB d3PPEKTUBHOCTH U CEICKTHBHOCTH XpOMaTorpaduyeckoi
KOJIOHKH.
HK-cnexrpockonus. CrieKTpOCKOIUsl BHYTPEHHETO OTPaKEHUS.
Kanunnspuas razoBast xpomarorpadus. Oco6eHHOCTH U 00JacT TPUMEHEHUS.
SIMP-cniektpoMeTpusi. XUMUYECKHUM CIIBHT.
SAMP-cnektpomeTpus. ClIMH-CIMHOBOE B3aNMOJEHCTBHE.
10 [Tpu6ops! s AMP. Casuraromue pearentsl B AMP
11. AMP-cniekrpomeTpusi. [IBoiiHOM pe3oHaHC.
12. Onpenenuth KakoMy U3 BemecTB npuHapIexuT NK-crexTp:
A) oxman
b) ctupon
B) anteron

MponyckaHue

©CoN®

wo_|
so_| .

1000 2000 3000
BonH. uucno

13. . OmpenenuTh KaKOMY U3 BEIIECTB PUHAIIICIKUT VK- cneKTp
A) okTaH

12



b) ecenmen
B) aneron

14. Onpenenuth kKakoMy U3 BewiecTB npuHaiexutT UK-cnexrp:
A) okTaH

b) uzomnponanon
B) numpobenzon

T 0 0 O

15. Onpenenuts kKakomy 13 BemecTB npuHaaiexuT UK-cmexp:
A) yuknocexcau

b) ctupon
B) anieron

16. OnpeenuTh KaKOMY U3 BemecTB mpuHaiexkuT MK-ciekTp:
A) okTaH

13



b) anunun
B) anteron

MponyckaHue

"I'"""'i'"""'l'""'"T"' T """T""""i"""'I"""'I"""'I'"""1'"""‘i"""'ﬂ"""'ﬂ""
1000 200 300
BonH. uucno

17. Onpenenuts KakoMy U3 BelecTB npuHamiexuT MK-cnekrp:
A) okTaH

b) 6enson

B) anteron

Mponyckanue

B

77 0 I

i I R | O S R S AR S M

1000 2000 3000

Bank. wucno
18. Onpenenuth kKakoMy U3 BemecTB npuHapIexkuT UK-crexTp:
A) okTaH
b) ctupon
B) memunyuxnocexcan

[ponycKaHe

Bonx. wncno

19. Onpenenuth kakoMy U3 BemecTB npuHauiexuT UK-cnexTp:
A) okTaH

14



b) satunanerar
B) Mmetunmukiiorexcan

Mponyckanue

BonH. wucno

20. OnpenenuTh KakOMy U3 BelecTB npuHamiexuT UK-ciektp:
A) uzobymunoswiii cnupm

b) ctupon

B) meTmnnukiorekcan

ponycraHue

i O O O O O O e A A A
B0_

BO_

| |

20_

Bonx. uucno

Kpurepun onenkmn:
Jnst ouHol popmbl 00ydeHus (cemectp 3):

Onenka «oTinyHO» Wi 36-40 GayiyoB - OTBETHl Ha BOMNPOCHI CBUIETEIHCTBYIOT 00
YBEPEHHBIX 3HAHUSAX U YMEHHMHU CTY/IECHTA B 00J1aCTH MPELU3UOHHBIX METOJIOB aHAIIN3A.

Orenka «xopoio» 32-35 6aJiIoB - OTBETHI Ha BOIPOCHI CBUAETEIBCTBYIOT O IOCTATOUYHBIX
3HAHUSX U YMEHHMHU CTYACHTA B 00JACTH MPELU3NOHHBIX METOJIOB aHAIIN3A.

OreHKa «yIOBIETBOPUTEIHHO» 24-31 GayIOB - OTBETHI Ha BOMPOCHI CBHIETEIBCTBYIOT O
HEI0CTaTOYHBIX 3HAHUSX U OTPAaHMUYEHHOM YMEHHUU CTYJICHTa B 00JaCTH NPEIM3HOHHBIX METO/I0B
aHam3a.

OreHka «HEeyI0BIETBOPUTEILHO» 0-23 6asioB - OTBETH Ha BOIPOCHI CBUAETENBCTBYIOT O
CJTa0bIX 3HAHUSX U HEYMEHHE CTY/IeHTa B 00J1aCTH MPEIM3UOHHBIX METOJIOB aHAIIN3A.
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MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu

HwxHeKkaMCKHil XUMUKO-TEXHOJIOTUIECKUI HHCTUTYT (prinan) heaepaabHOro
roCyJAapCTBEHHOTO OFO/DKETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET

Kadenpa HepTexuMuiaeckoro CHHTE3a
Hanpagsnenue noarorosku: 18.04.01 Xumuueckast TeXHOIOTUS

[Tporpamma: [poLecchbl M TEXHONOTUM rNyHoKoM nepepaboTkn HedTH

KommiekT 3aganuii 1Jis 1ad00paTopHbIX padoT
no aucuumivae 51.B.02 [Mpenu3uoHHble METOABI UCCIIEIOBAHUI CBONMCTB U KAUECTBA
HeTEIPOAYKTOB

Pazgea: Xpomarorpadus
Cemectp 2
JlabopaTtopHnas pabota Nel
KauyecTBeHHBIH aHAJIN3 10 TApaMeTPaM y/AepPKUBAHUSA
KoanuyecTBeHHBbIH aHAJIN3 CMECH PA3JIMYHBIMH METOIaMHU

Henb pabotsr: 1) [IpoBecTH nASHTHPUKAIIUIO COSMHEHHUH C UCIIOIb30BAHUEM ITAJIOHHBIX
00pa3IoB METOJIOM «CPABHEHUS» U METOAOM «I00aBKN»;

2) [To3HAaKOMUTHCSI C BO3MOYKHOCTBIO IPYIIIOBOM UIEHTU(DUKAIIUU UCCIIEAYEMbIX BEILIECTB
Ha OCHOBE Ipa)MUECKUX 3aBUCUMOCTEH MKy XapaKTEPUCTHUKAMU YyJEP>KHUBAaHUS BEIIECTB, UX
CTPOEHHEM, CBOMCTBAMH U YCIIOBUSIMU OIIBITA.

3) OnpenenuTh KOJIMYECTBEHHBIM COCTAB aHAIM3UPYEMOM CMECH METOJIAMU BHYTPCHHEN
HOpMAaJTM3alliK, METOJIOM BHYTPEHHETO CTaHAAapTa U CTaHIAPTHON JOGABKH.

Arnmaparypa, YCIOBHS  H 00BEKTBl  XpomarorpadupoBaHUs (mapameTpsl
XpomarorpadupsIBaHUsI MOTYT ObITh H3MEHEHBI):

Xpomarorpad «Kpucranmokc4000» unu napyroii ¢ JJUI1. Hacagounas xononka (100x0,3)
CM.

I'a3-HOCHUTEND —aprOH

Temmnepatypa Tepmocrara konoHok — 100° C

Temneparypa Tepmocrara ucraputens — 130 °C

Temnepatypa tepmocrara 1T -130°C

CxopocTs raza-nocutesns —1 Omi/mMu H

[Ikana 9yBCTBUTEIBLHOCTH JETEKTOPA

(mogbupaetcs skciepuMeHTanbHOo) — 128x 109

O06wem BBOAMMOIL B nnaputesb npoosl — 0,4 MK

CxopocTts jeHTsl camonucia —0,6cm/M uH

Copoent —unepron AW-DMXC (0,16 — 0,12 mm)

Henoasmxkhas sxuakas dasza —kapoosa kc-6000 (10%)

HckyccTBEeHHBIE CMECH:

Bo3MoHBI crienyronie roMoI0TUYECKHE PsAIbI (10 BEIOOPY MperoaaBaTess):

1. v-I'ekcaH, H-OKTaH, H-HOHaH;

2. benzomn, Tomyo, >TUIOEH30T;

3. DTaHoi, NponaHoibl, OyTaHOJIbI, TIEHTAHOJbI;

4. AueToH, METHJISTHIIKETOH, TUITHIIKETOH.

Xon paboThI:

BreiBequre xpomarorpad Ha pabouuit pexum. Omnpenenure BpeMs BBIXOJ1a
HecopOupyomerocsi komrnonenra. Caenaiite 2—4 napajulelbHbIX ONpPENeNeHUs A0 MOTY4YEeHUs
BOCIPOM3BOJNMBIX PE3YJIbTATOB.
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[Ipoananu3upyiiTe 3TaJOHHBIE CMECH, OTMEuYas BpPEMEHa YACPKUBAHUS BBIXOJSALINX
KOMIIOHEHTOB II0 CEKYHJIOMEpY WM C TOMOIIbI0 HHTerparopa. Heobxogumo noOuThCS
BOCITPOM3BOJUMOCTH BpPEMEHU YJIEPKUBAHUS, HJIA YEro ciaenath 2—3 mapajulesibHbIX BBOJA.
Pasmep 103bI U 4yBCTBUTEIHHOCT IIKAJBI PETUCTPATOpa HEOOXOAUMO MOI00paTh Tak, YTOOBI
NUKA Ha JAWarpaMMHOMN JICHTE 3aHMMalu 2/3 ee MHMPUHBI. 3aKOHYUB XpoMaTorpapupoBaHUe
UCKYCCTBEHHOM CMECH, MPHUCTyNaiiTe K aHanu3y (B Te€X K€ YCIOBHSIX) COCIUHEHUIl, KOTOpbIE
MPEJICTOUT UACHTU(DHUIIUPOBATH B ATOM CMECH.

BosbmuTe 01MH 13 3TATOHHBIX 00PA3I0B U OMPEICIUTE €ro IapaMeTphbl yIep:KUBaHUS Ha
00enx KOJIOHKax (Jesnath 1o 2—3 napajulenbHbIX onpezeneHus). CpaBHUTE IOJIYYEHHOE BpEMs
yAEpKUBAHHUS JTAJIOHHOTO oOpaslia ¢ BpeMEeHaMH yAEp)KUBAaHHs, COCTUHEHUIN BXOMASIIUX B
COCTaB cMecH (CpaBHUBAIOT JaHHBbIC, TMOJYyUYECHHbIE Ha OJHOM W TOH K€ KOJIOHKE).
Nnentudunmpyiite 3T0 COeTMHEHUE HA XPOMATOIPaMMe HCXOTHON cMecH. BO3bMHUTE ATaTOHHBIN
oOpazen (TOT »e), JOOaBUTh €ro B HCXOJHYIO CMECh W MPOAHAIM3HPYHTE aHaJOTHYHO,
ONKMCAHHOMY BbIlIe (Ha O00euX KOJOHKAaX, MPOBOAS MO 2—3 MapajieNbHBIX OMpPEIEICHHUS).
Ornpenenure OTHOCUTENBHOE BpeMsl YACpKUBaHUS, OTMETUTh Ha XpoMaTorpamme CHTrHal,
IJIOIIAb KOTOPOro  yBenuuymiach. lIpennonoXuTeapHO 3TOT CUTHAI  COOTBETCTBYET
HAUMEHOBAHHUIO JTAIOHHOTO o00pasma. TouyHyo WACHTU(UKANMIO TPOBEIUTE C YUETOM
CO00paKeHM, BHICKa3aHHBIX BBIIIIE.

[ToBropuTe oOmnMUCaHHBIA XOJ paboOThl, B3SIB A aHalu3a CISAYIOIIMA ATaJOHHBIN
oOpaszen. B pesynbrare mpojenaHHOrO aHajiu3a cAelaiTe WACHTU(DUKAIMIO OIMpeneisieMoro
oOpas3la Ha XpoMaTorpaMMe UCXOJHOM CMeCH.

Ha onmHolt m3 xpomMatorpaMMm CMeCH M 3TaJOHHOTO oOpas3ma (J1:o0oro) u3MepbTe
paccrosinue yaepxkupanusi. CpaBHUTE JaHHBIC JJISI CMECH U JIJIsl 3TalIOHA, IEPECUUTATh MM B C U
CPaBHHTh C JAHHBIMU CEKyHJOMepa, I[IOJIYYeHHBIMH TMpU aHanu3e. Takum o0Opazowm,
HEO0OXOMMO HAYUYUTHCS MEPEBOAUTH MAPaAMETP «PACCTOSTHUE YACPKUBAHUS» B [TApAMETP «BpPEMSs
YACPKUBAHUS».

[lo ykazanuio nmpemojgaBaTeNsi TMPENCTaBbTE  HEKOTOpPHIE  JaHHBIE B BHUIE
napaMeTrpa—«0o0beM yIep)KUBaHUS». 3amoilHuTe Tabmuiyy. Hamummre Ha XpomaTorpamme
WCXOOHOM M aHaIM3UPYEeMOM CMECH HAaMMEHOBAHUS  KOMIIOHEHTOB. XpOMATOTrpaMMBbI
MPUJIOKUTE K OTUETY:

Tabmaa — TNapasseTpa KaMecTEENHON QML

Mupm o
Bemecren T, € Upet [ Pgemm | Vigoma | IgV'e LIS DaE
ENTIHHHERT T

Lo | | =

Hekyeornemas ES

CHECE X

X1

Ha ocHoBaHMM TOJNy4eHHBIX AAHHBIX JJIsI CMECEH M3BECTHOTO COCTaBa MOCTPOUTH Ipaduk

3aBHCHUMOCTH JIOTapU(MOB TIPUBEICHHBIX OOBEMOB  yrepkuBaHMsA Ha (ase kapoOosakc-6000

(momnsipHast) OT Jorapu(™MoB NPUBEIEHHBIX 00BEMOB YIEPXKUBaHUS. BO3MOXKHO HCHONB30BaHUE U

npyrux HXK®. C nomomnibto mocTpoeHHOro rpaduka MpoBeCTH MICHTU(DHKALMIO aHATU3UPYEMBIX
HEM3BECTHBIX COCIMHEHNH.

OTpaSI/ITC B BBIBOJIC PC3YJILTATHI TOJTYUYCHHOI'O UCCIICIOBAHUA.

JlaGopatopHnas pabora Ne 2
KonuyecTBeHHBIH aHAJM3 cMeCH Pa3INYHbBIMH MeTOAAMH

PaboTa BBINONHAETCS MAJIBIMU TPYIIIaMUA. MarucTpsl 1O JKETaHUIo AETSATCA Ha Majble
TPYIIIBI 1O 4-5 YeNOoBeK.

Anmapatypa,  ycinoBHs M OOBEKTBl  XpomaTtorpapupoBaHus  (mapameTpsl
xpomaTorpadupoBaHusi MOTYT ObITh U3MEHEHBI):

Xpomarorpad «Kpucramtoke 4000» unu apyroit ¢ JIUI1. Hacagounas kononka (100x0,3)
CM.
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l'a3-HOCHUTENDL —aproH

Temneparypa Tepmocrara koioHok — 100° C

Temnepatypa tepmocrara ucnapurens — 130 °C

Temneparypa Tepmocrara JUIT -130°C

CkopocTtsb raza-mocutens —1 Omir/mMu H

[Ikana 4yBCTBUTEIBHOCTH JIETEKTOPA

(moxOupaetcst sKcnepuMeHTanbHo) — 128x 109

O6bem nmxekTupoBanus —0,4MKI

Ckopoctb JeHTh camonucia —0,6cm/M uH

Cop6enr — unepron AW-DMXC (0,16 — 0,12 mm)

Henoaswxkhas sxuzkas ¢asza —kapoosa kc-6000 (10%)

OO0bekT aHanu3a: BoO3MOXHBI cleAylolIie TOMOJOTHYECKHe psaabl (10 BBIOOPY
npernoaaBaress):

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

2. beH3o:, TOIyo, STUIOEH30T,

3. DraHol, MpONaHobl, OyTaHOIbI, IEHTAHOJIbI;

4. ALETOH, METUJIIDTHIIKETOH, JUITHIIKETOH.

O6bekt xpomarorpadupoBanus: 1% unu 3% wunu 5% pacTBOPHI ATHIOBOTO CIIHUPTA, B
KauyecTBE BHYTPEHHEro cTaHjaapTa ucrnoisb3yercs 4% H-mponuioBblii cnupT. Ilo  ykasanuro
npenojaBaTesnss HccleAyeMble PacTBOPBI MOTYT OBITh 3aMEHEHBI.

Xon paboThI:

3anuchIBalOTCS TPU XPOMATOTpaMMBbl AHATU3UPYEMOHl CMecH. BBIUUCISIOT 3HaUYeHUs
ioniaeld mukoB 1o Gopmyite (55). HeobxonuMelie MOMOTHATEIBHBIC TTOCTPOCHHUS BBITIOTHSIOT
TOHKO OTTOYEHHBIM KapaHpaamioMm. [lpu wu3MepeHMH  IIUPUHBI  TUKOB  TOJB3YIOTCS
WU3MEPUTEIIEHON JIYIIOW W TPH 3TOM YYUTHIBAIOT WIMPUHY JIMHUHU, 3alKACHIBACMOW IEPOM
peructparopa. JlaHHbIe ISl TpEX XpoOMaTOrpaMM 3aHOCST B TAOJIHILY.

Tufmmm | — EoamuecTeesinia anamis

Covpmenne B. sew by mm R . n S

Ha ocHOBaHMHM TMOJYYEHHBIX JAaHHBIX PACCUUTHIBAIOT BOCIPOU3BOANMOCTH U3MEPEHUS
BBICOT U TUTOIIA/ICH TTHKOB.
Koadduument Bapranuu BlYUCIsieTcs 0 popmysie:

By
n = ——-100%
'
rae Sw — CpC€aHAd KBagpaTH4Has MMOrpCIIHOCTh ONPCACICHUA IMapaMeTpa IMHKa,
WK

w “

3

rae W — pa3HOCTh MEXy HauOOJIbIINM U HAUMEHBIIIUM 3HAYCHHUSIMH PsiZia U3MEPEHUH;
Kw — cratuctuueckuii ¢paktop, 3aBUCAIIANA OT YUCIa U3MEpEeHui (cM. TabI. 2).

Tabmmm 2. 3muecme dacropa K, ana pacueti opniimnsEennmro  CTaGpTHORG

OTKIHFIEHHAR

T T
Imcam napnie . 3 3 4 5 6 7 " 9 10
WX (M b

K., 089 | 5% | 049 | 043 | 040 [ 037 | 035 | 034 | 033

KoHuenTpanuio BemecTs B CMECH ONpPEAETIHTE OJHUM M3 IpelaraeMblX HUKE METOJIOB.

AHANIN3 KOHTPOJILHOI CMeCH MeT0/I0M BHYTPeHHeli HopMaTu3anuu

BBoautcst B xpomarorpad mnpoOa aHaIM3MpyeMOH cCMecH, coAepiKalleld H3BECTHOE YHCIIO
KOMITOHEHTOB (1), U3MEPSIOT IUIOMAAH BCEX TUKOB.

C mnomompl MaccoBbIX KOID(GUIMEHTOB OTKIMKA PACCUUTHIBAIOTCS CKOPPEKTHPOBAHHBIE
TUTOIIAIA TTMKOB OTHEIbHBIX KOMIIOHEHTOB fi - Si.
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MaccoByro 10110 KOMITOHEHTa (1) paccuuThIBaeM 1o popmyre:

B cnyuae yrneBomoponoB u nmerekropa AWII mnst fi copaBeanuBo paBeHCTBO:

M

L

rae Mi — monekymnspHas macca KommoHeHTa i, » Ci — YHCIO yriiepoja B MOJIEKYJE 3TOTO
KOMITOHEHTA.

[Ipumep: Jlana npoman-OytaHoBas cMech. PaccumraiiTe MaccoByIO MONIIO IMpOMaHa, UCXOAS W3
CIICYIONIMX JAaHHBIX: B aHAIW3UPYEMOM ra3e ObUIM MICHTU(GHIMPOBAHBI 3TaH, MpONaH, H300yTaH,
OyTaH, W30mEeHTaH W MeHTaH. [lmomany MUKOB Ha XpOMaTOrpaMMe COOTBETCTBEHHO paHbI (B MM2): 24,
1520, 336, 1280, 125 u 18.

FPourcume
24,110
4..| .
'l'"u-.u. 1 r 'TE] Z O4ail
B [x] 5 4, ] L] IR
0T Ly 800 L BRI RIT e TR e T
5 B 4 3 3

AHaJIN3 KOHTPOJILHON CMeCH MeTOA0M BHYTPEHHero cranaapra. B mpoOy BBomsT
pacTBOp CTaHIApTa W3BECTHOMW KOHIIGHTPALMM, CMECh BBOJAMUTCS B xpomarorpad
CPaBHHMBAIOTCS IUIOMAJAW IMUKOB BemiecTa (1) U ctanmapTa (s).

AHaAIMTHYECKOE  OIpENeNICHUe MPOBOIAT  cienyrommMm  obOpasom: CMelmuBaroT
OTIpe/ICNICHHBI 00beM aHamu3upyeMoit poosl (Vi) ¢ onpeneneHHbiM o0bemMoM (Vs) pacTBopa
cTaHaapra (s) U3BECTHOM KoHIeHTpanuu Cm,s.

OmnpeneneHHbIl 00bEM CMECH BBOJUTCSA B Xpomarorpad, U3MepsIOTCs TUIOIIAIU TTHKOB
BemiecTBa (1) W BemlecTBa ctangapra (s) mo xpomarorpammam Si u Ss. Konnenrpamuio Cm,i
BEIIIECTBA 1 PACCUUTHIBAIOT 11O (hOpMYJIE:

Benuuuny fi/fs omnpenmensitor kak OTHOIIEHHE IUIONMIAJIEH MOJEIBHONW CMECH C
U3BECTHBIMH KOHIEeHTpanuaMu Cm,i = Cm,s.

[Tpumep: JanubsiM metogom ¢ JMIT ¢ ucrnons3oBaHreM BHYTPEHHETO CTaHAApTa B KPOBU
ObUI OTIpeieNIeH ATaHOJI, PACCUYMTATh €T0 MACCOBYIO KOHIIEHTPAIHIO.

B kadecTBe BHYTPEHHErO CTaHAApPTa MPUMEHSUICS METHIITHIIKETOH.

Bemnuuny fi/fs ompenmensiu  mpu  aHanM3e BOJHOTO pacTBopa »dTaHona (i) u
METHJISTUIIKETOHA (S) OAMHAKOBBIX KOHIeHTparuil Cm,i = Ci,5s = 2 MI/MJI HOJYYWIA 3HAYECHUS:
Si =401 mm2 u Ss =859 mm2. Torzna u3 BbILIEIPUBEACHHOIO YpaBHEHUs cienyert, uto fi/fs =
2,142 (otHomrenue Vs - Cm,s/Vi - Cm,i = 1). CoOCTBEHHO aHAIM30M KPOBH OBLIH TOJTYUYCHBI
clefylolMe JaHHble: 00beM KpoBU Vi = 1 M, o0beM BOJHOIO pacTBOpa cTaHaapra ¢
KOHIIEHTpaluein

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

Prureane

L jamanea ﬁ-l.ill-i 1,501 sarisan
1-615
Bo3moxxHo ompenenenne kouueHTpauuu (C) JaHHBIM METOJOM HCIOJIb3Ys KaauOpPOBOUYHBIC
ko umentsr (K).
MO>KHO MOCTPOUTH KaTMOPOBOYHBIN rpaduK 3aBUCUMOCTHU: OTHOIIEHUS IUIOMAAA HUCCIEAYEMOTO
BEI[ECTBAa K IUIOMIAJM TMHKA CTaHAapTa OT KOHIICHTPAIMH OMPEISIIEMOTo BEIeCTRA.

[Mony4yeHnuble naHHBIE OQOPMIISIFOTCS B TAOIHIIE 3.
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Tabmmg 3 — Pesyisrars sKcibepaseimy

Hocaegyesme nencises | Crangapr R |
Cos m, I, byx, 5 m, h, b 5, 5 JK
] {81 M (i Ta MM LIk M
|
2
K}
X
K=m -5, 'm,-5 m,= K, -5,/1
[ Ko - 8a/m 5=Cps h-hos

AHaJIN3 KOHTPOJIbHOH CMeCH METOI0M CTAHAAPTHON 100aBKH

K uccnenyemoii mpobe A00aBISAIOT ompefeieHHOe KOJMYECTBO aHAIM3UPYyeMoro BemiecTsa (i).
[IpoBoxuTes nBa BBO/A MPOOBI: B MEPBBIH pa3 BBOIUTCS OIPEAEIEHHOE KOIMYECTBO MCXOIHON MPOOHI, a
BO BTOpO# pa3 | | ompeaeseHHoe KOJMYECTBO CMECH, B KOTOPYIO BBEJICHA CTaHAApTHas 00aBKa.

[MocnenoBaTensHOCTH OMEpaLnii:

1. B xpomatorpad BBOAuTCS ompeneseHHBIH 00beM (Vi) aHamU3upyeMoi MpoObl, H3MepseTcs
wromans Si [ ioma s nuka BemecTsa (i) Ha XpoMaTorpaMme.

2. OmnpeneneHublii 00beM aHamu3upyemor mpoOsl (V0i) cMermaem ¢ onpeeieHHbIM 00beMOM
(VO0s) pactBopa omnpezensemoro BeriectBa (i = s) u3BecTHoU KoHIeHTpanuu (Cs).

3. B xpomarorpad BBomWTCS ompeneneHHbIH 00BeM (V') cmecH, MONXy4eHHOH TO 1. 2,
u3Mepsietcs miomans (S'1) [ miomaap muKka BemecTsa (i) Ha XpoMaTorpamme.

4. Konnenrpanuro (Cm,i) BemiectBa (i) B UCXOAHOH MPoOE pacCUUTHIBAIOT MO hopmyiie:

1

1|,."-|:. | !-'\
. =_5 0&,

v v
" -|| A
o o e

[Ipumep: MeTooM cTaHAapTHOM JT00aBKH HICHTH(GHUIIMPOBAH OCH30J1 B HUTPOpa30aBUTEIIC.
PaccuunTath ero konneHTpanuto Cm,i Ha OCHOBAHUU CICIYIONINX JaHHBIX: 00hEM BBEICHHOU TPOOBI
— Vi=1 mxki, Si =865 mm2, VOi = 10 mu1, VOs = 5 MKJ1, cTanAapT 100aBJICH B BUJE YUCTOTO
(nepasbarieHHOr0) OeH3oia, mo3ToMy Cm,s TOXIECTBEHHAa €ro IUoTHocTH, T.e. Cm,s = p = 0,879
r/mn. Ilocne BBoma HOBO# mpoObl momydaeMm: V'i = 1 mxd, S'i = 1040 mm2.

Peurcune: B namem cayuae VOV l, mosTaMy ITHM COOTHMIEHN
oM MOENO IIr‘l\.'III.'l:-I_TII\."Ilu Ti!l'.'l.il MOy UM
5-107° 0,879 1040 1

)
. -=1 =2,17-10 rimn
10 | B&7 1

w (denraal

AHAJIN3 KOHTPOJILHOI CMECH METO0M a(COTIOTHON KaJINOPOBKH

Lenp paboter: OnpenenuTh KOJIMYECTBEHHBI COCTAaB aHAIM3UPYEMON CMECH METO/I0M
a0COOTHON KaMuOpOBKU

Arnmaparypa, YCIOBHSL  H 00BeKThl ~ XpomarorpadupoBaHus  (IapamMeTpsl
XpomarorpadupoBaHus MOTYT OBITh U3MEHEHBI):

Xpomarorpad «Kpucrammoke 4000» nnu qpyroit ¢ JIUI1. Hacagounas kononka (100x0,3)
CM.

I"a3-HOCHTENB —aprOH

Temnepatypa repmocrara konoHok — 100° C

Temneparypa Tepmocrtara ucnapurens — 130 °C

Temnepatypa tepmocrara 1T -130°C

CxopocTs raza-nocutesns —1 Omi/mMu H

[IIkana 9yBCTBUTEIBLHOCTH JETEKTOPA

(moxgbupaetcs skcriepuMeHTanbHO) — 128x 109

O6wem nnxexTupoBanus —0,4MK1

CxopocTts jeHTsl camonuciia —0,6cm/M uH

Copoentr — unepron AW-DMXC (0,16 — 0,12 mm)

Henoasmxkhas sxuakas dasza —kapoosa kc-6000 (10%)

OOvexT aHamu3a: BO3MOXHBI Cclenylole TOMOJIOTHYECKHE psAfbl (1Mo BBIOOPY
MIPENO/IaBaTEeIs):
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H-I'eéKkcaH, H-OKTaH, H-HOHAH;

bensour, Tomyos, 3THIOEH301T;

OTaHoJI, IPONaHoJIbl, OyTaHOJIbI, IEHTAHOJIBI;
. AIICTOH, METUJIATUIIKETOH, IUITHIIKETOH.

OGBGKT xpomatorpadupoBanus: 1% wmm 3% wnu 5% pacTBOPBI STUIOBOTO CIUPTA, B
KauyeCcTBE BHYTPEHHEro craHaapta ucnosibzyercs 4% H-niponuioBbld cnuptT. Ilo ykazanuto
MpernoaaBaTeliss MCCIeAyeMbIe PacTBOPBI MOTYT OBITh 3aMCHCHBI.

CymiecTByeT /iBa BapuaHTa: MPsIMOE CPAaBHEHUE U METO]] KAIMOPOBOUYHON KPUBO.

B ciyuae mpsiMoro cpaBHEHHS HOCTYHAIOT CIEAYIOMIUM 00pa3oM:

1. BBoamtcs B xpomarorpad ompeneneHHbIH o0beM (Vi) aHAMH3UpPyeMOi MpoObI, u3MepseTcs
IJIOIAIhL KA BemecTBa (1) T.e. Si, KOHIIEHTPAITHI0 KOTOPOT0 HEOOXOIUMO OTIPEACITHTD.

2. B abconroTHO TeX K€ YCIOBHUSIX XpoMaTorpadMpoBaHMs BBOAUM OmpeeneHHbI 00beM (Vs)
KaJIMOPOBOYHOTO PacTBOpa ¢ M3BECTHOM KOHICHTpaIruel cranmapra (Cm,s), H3MepstoT Ss, T.€. TUIOIIaab
ITMKa BemIecTsa (S).

3. Jnsa pacdera KOHIIEHTpAIMY BellecTBa (i) B aHAIM3UPYEMOH TpoOe MCIIONb3YI0T ypaBHEHHE:
I8 -V,

e

o

¥

B cnyuae, ecnu kannOpoBaTh CTaHAAPTHBIM PACTBOPOM aHAIM3UPyeMoro BerecTBa (i). Torma i =
S, UCKJII0UaeTCsl HeOOXOIMMOCTh OIpe/iesieHus cooTHoIeHus fi / fs u ypaBHeHHe ynpolaercs:

MeTto0M KanuOpPOBOYHOMN KPUBOH MONB3YIOTCS OUYEHB YACTO NIPH CEPUHHBIX aHAJH3aX.

5

C 5T0H 1eNbI0 TOTOBAT PACTBOPHI AHAJTU3UPYEMOr0 BELIECTBA PA3JIMYHON KOHIIEHTPALUU
C YYETOM TOTO, YTOOBI OHa HE BBIXOJWJIA 3a JIMHEWHBIN JMHAMUYECKUU AUANa30H JETEKTOpa.

BBomsT B xpomatorpad ompeneneHHOE KOJIMYECTBO MPOOBI, HM3MEPSAIOT IUIOLIAAU
MOJTYYECHHBIX ITUKOB U CTPOSAT KATHOPOBOYHYIO MPSIMYIO 3aBUCHMOCTH KOHIICHTPAIIUU BEIIECTBA
(Ci) ot mmomanu (Si). Ilocne vero ot mpernogaBarens MOMYYarOT BEUIECTBO HEM3BECTHOM
KOHIIEHTPAIIUHU, XPOMATOrPa(QUPYIOT €ro B TEX K€ YCIOBUSAX H ONPEACISIOT €ro KOHIICHTPAITHUIO.

OTtpa3zute pe3ynbTaThl NOJIYYEHHOTO UCCIIEIOBAHUS B BBIBOJAX.

Pa3nen 2: UndpakpacHas CieKTPOCKOMUSI
JlaGopatopHnas paborta Ne3
WNnentudukanum ankunpHeix ¢pparmMentos. Unentudukanus cesazeit C=C u
alleTUJICHOBBIX CBA3EH.
MarucTtpsl aensTcs Ha Malible Tpynmbl o 4-5 yenoBek. Kaxnoit rpynne Beigatotcest 5-6

HENOJIMCAaHHBIX aMITyJl, COJAEpXKallluX IMpeieiabHble M HENpeeNbHbIE YITIEBOJOPOIbL.
CHumarorcst Mk-ciekTpbl W, MOJIb3YACh HIKEU3JIOKEHHOW TeopHuel, HeoOXOIMMO IPOBECTH
KaueCTBEHHBIN aHaJIN3 HEU3BECTHBIX BEIECTB.

Unentudukammun ankuibHblx (parmentoB. Jns rpynn CHs, CH: HabmionaroTcs B CIEKTpe
MI0JIOCHI MOTJIOLIEHUS], 00YCIIOBJIEHHbIE BAJIEHTHBIMHU U J1e()OPMAIIMOHHBIMHU KOJIEOAHUSIMU CBSI3U
C-H.

Banentnsie konebanus cBsa3u C—H ainkuinbHBIX (parMeHToB 0OHapyx)uBaroTcs B obsnactu 3000—

2840 cm L. Heo6X0auMO OMHUTS Cliefylolee TIPaBuiIo: BaleHTHEIe Konebanus caaseit Csp-H,
KaK MpaBKIIo, HabmoaatoTcs Huske 3000 cM L, B TO BpeMs Kak BaJleHTHbIE Konebanus cBsseit Csp>—
H n Csp—H nexar Bpire 3000 cm . -1

Banentnbie konebanus MmeTuabHbIX Tpynn (CH3 ) Habmromar0TCst B BUIE ABYX MOJIOC MOTJIOMIEHUS
pu 2962 u 2872 cm L. TlepBas — pe3ynbTaT aHTHCHMMETPUYHOTO (as) BAIEHTHOTO KOIeOaHus, B
KoTOopoM JBe cBsizu C—H MeTHIIbHOM IpyIIbl pacTsITrUBalOTCs, B TO BpeMs KaK TPEThsS CKUMAETCS
(vas CHz3). Btopas monoca o0ycioBieHa CUMMETPUYHBIMU (S) BaJCHTHBIMU KojieOaHUSMU (Vs
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CHs), xorna Bce Tpu cBsizu C—H pactaruBaroTcst uinm c:xumarotcs B ¢aze. Hanmane HECKOMBKUX
METHWJIBHBIX TPYIII MPUBOAUT K YBEITMYCHHIO HHTEHCUBHOCTH COOTBETCTBYIOIIUX TMOJIOC.
Banenrtnsie kone6anus metmineHoBbix rpynn (CHz ) Takxke HaOMIONAIOTCS B BUAE JIBYX IOJIOC
nornomenus (2962 u 2853 cM 1), 0OYCIOBIEHHBIX AHTHCUMMETPUYHBIMH (Vas CH2) u
cummeTprudHbIMU (Vs CH2) BaJeHTHBIMU KOJICOAHHUSIMH.

Hedbopmarmmonnsie kosebanus cBsa3u C—H ankunbHbIX GparMeHTOB. B MeTUIIbHOM TpyIIe MOTyT
MIPOSIBIIATHCS JIBa Ie(hOpMAIMOHHBIX KOJIeOaHUsI: CHMMETpUYHOE AedopMaIimoHHoe Kosaebanue (O
CH ), nposBistomeecs okoio 1375 cMm, 1 aHTHCHMMeTpHYHOE 1e(hOPMALIMOHHOE KOJTeOaHHe (Sas
CHs) — B o6mactr 1450 cm* (puc. 4).

H H

S H Ry
(1) 2)
Puc. Cummerpuunoe aegopmanmoHHoe Konebanne B MeTHIIbHOM rpymre (1);
aHTHCUMMETPHUHOE AehopMaMOHHOE KOJIeOaHue B METHIIbHOM rpymie (2)

ITornomenue npu 1375 CM_l SBJIAETCS] BAKHBIM KPUTEPUEM MOATBEPAKIEHUS cTpoeHus 1. OHO
OTCYTCTBYET B CIIEKTPaX COCMHEHUM, HE COIEPKAILMX METWIBHOM IPYIIIIBL.

B mertunenoBoii rpymnme HabIr0MaeTCA YeThIpe THIA 1e(OPMALMOHHBIX KOJIeOaHUit
(HOXKHHMYHBIC, BECpHbIC, MAsSTHHUKOBBIC, KpyTUIbHBIC). [Ipu 3TOM Haubonee HHGOPMATHBHBIM

-1
ABISIETCS ToroueHne B obnactu 1465 cm ~, 00ycClOBICHHOE HOXHUYHBIM
nedopmarontbM kostebanuem (6 CH2) (puc. 5, tadm. 1).

100 4 T T = -V

I sa sl aa

= O )
® Q-\/\ 1P 5 - N £
° CH;(CHy),0CH; —8
= 50 4 J -
8 B -1 ‘ \
P
=3 j o I1A0CKOCTHOE MaocKocTHOE
2 AcHOPMALIMOHHOE nedopMALHONIOe
= ] 4 HOXHWYHOE Kaachaume, d, CH,. MESTHHKOBOC KOACOaHME
3 ~146S cu™ pCH,, ~720 e’
Ll Ll T T v ¥ L L] 1 LS Ll Ll L | 4 L] Ll Ll L} I LJ L L} 1 1 L L] LS 1 I LS Ll L L 1
4000 3000 2000 1000

Boawosmic uncaa (em 1)

Puc. UK-cnektp noaexana

Tabnumna 1. - CBoHas TabiuIa BaeHTHBIX (V) U aeopmannonHbix kosiedanuii (0) C—H u C-C
CBSI3€H PA3JIMIHOTO THITA YTICBOJOPOJIOB

Tunsl cBSI3H BanenTHble JedopManHOHHbIE KOJIEOAHHSI, CM
KoJ1e0aHus, cM*
1 2 3
C—H MetunpHOI rpynmnsl Vas 2962 u vs 2872 0s 1375 m 95 1450
MeTtunenoBsix rpynn CH» Vas 2962 u vs 2853 13 4-x Hanbosee HHTEHCHBHO Os 1465
=C-H 3010-3095 C-H 1000650
=CHR 3040-3010
=CHz 3095-3075
C=C 1650
R—C= C— (otcyrctBYeET y 2260-2100
alleTUIeHa 1 MOHO3aMEIICHHBIX )
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—C=C-H 3333-3267 700-610

C—H 6en3omna 3100 u 3000 Burermtockoctasie 900—675 ¥ IIOCKOCTHBIE
1300-1000

O06epToHb! 1ehOopMALIMOHHBIX KOJIe0aHUN

Ckenersble konebanus nukina |[1600-1585 u 1500
(6enzou) 1400

Unenrudukanus ceaseiit C=C: Bce 00BIYHBIE aJIKEHBI ITOTIOIIA0T B oOnactu 1650020 cm™
! (puc. 5.8, 5.9). Yacrora BaneHTHBIX Konebanmii =C—H mabmomaercs mpu 3010-3095 cm ™,
npudem 3HaueHue v=C—H omnpeaensercs CTeneHblo 3aMeIIeHHs TP IBOMHOM CBs3M (Tad:. 1).

00 4
] \ ! '|’ 28
] 5 =| &
o 8 g
£ ] 3 2
g
a 50 H.C=CH—(CH1);CH
2 g RC= (CH3)CHy
g ]
= .
g
ml T T | T T '3hl | L] ¥ 1 T T m' L] L] T T T L] Iluln T T T 1
Bounonsse wacaa (cm1)
Puc. UK-cnektp nonenena-1
M

<100 | 4

e
T T

IMponvekanne

7

U
=
T

CHeC- <2 _y)
i i i i J ] i i i ll L gl L }

4000 3600 32000 2800 2400 20 1800 1600 1400 1200 1000 J00 700
Bomopoe aieo. ou !

Puc. UK-cnektp rekcena-1
HauOonee xapakTepHbIMH THUIAMHM KOJI€OAaHUIl aAlKEHOB SBISIOTCS  BHEIUIOCKOCTHBIE
nedopmarmonnsie xkonebanns C—H B o6mactn 1000—-650 cm 2.
JLis anieTusieHoBOW IpYIIbI XapaKTepHbl BAJIEHTHBIE KosiebaHus cBs3eil AByx tunoB: C=C u C—
H. Jlns amermneHa M ero MOHONPOM3BOJHBIX XapaKTEpHO TakKXKe I10JI0Ca IOTJIONIEHUS
nepopmanmonsbix konedbanuit C—H. Ha puc. 7 npusenen UK-cnektp rentuna-1.
Banentneie konebanus cBsizu C=C HaOmronaroTcsi B BHJE CIA0OH MOJOCH MO-TJIOIIEHHS B
o6nactu 2260-2100cm . st caMoro aleTuieHa U ero CHMMETPHYHO 3aMEIIEHHbIX BaleHTHbIE

kosiebanuss C=C He NposIBISAIOTCS.
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I ]

|

HC=C—(CH,),CH,

pa a3l aaus

Mponyekatiwe (%)

D|

Boasonsie sucna (em!)

Puc. UK-cnextp rentuna-1
Banentnsie konebanust cBsizeii C—H B crekTpax MOHO3aMEIIEHHBIX aKWHOB IPOSBISIOTCS B
obmactu 3333-3267 cM ! B BuAe HMHTEHCHMBHOH MONOCH moriomenus. JebopMamuoHHbIe
kosiebanus csizeit C—H TepMUHATBHBIX aTKHHOB (CBSA3b HA KOHIIE IIETIN) U MX MOHO3aMEIEHHBIX
JAI0T CWIBHYIO IHAPOKYIO MOJIOCY NOTTIOLICHUS
B o6mactu 700-610 cm L,

JlaboparopHas pabota Ne 4
WNnentudukanus ApoMaTHIeCKUX COSTUHEHHH, KApOOHWIBHBIX, KAPOOKCHILHBIX U
THJIPOKCHIIBHBIX TPYIIIT
MarucTpsl AesITCs Ha Malible TPYIIbI 10 4-5 denoBek. Kaxol rpynme BeigatoTcst 5-6

HEMOANUCAHHBIX aMIyJ, COJEepKallluX apOMaTHYECKUE YIJIEBOJOPOJbl U  YIJIEBOJIOPOJBI,
coJepkaiie KapOOHWIbHBIE, KapOOKCHIIBHBIE W THAPOKCWIbHBIE Tpynnbl. CHumarotcs Mk-
CHEKTPHI H, TTOJIb3YSICh HIKEH3II0KEHHON TeOpHeid, HE00X0AUMO MMPOBECTH Ka4eCTBEHHBIN aHATIN3
HEU3BECTHBIX BELIECTB.

Apomartuyeckue coenuHeHus. Jlyig O€H301bHOTO ()parMeHTa) XapaKTepHO YEThIpe THUIIA

KosnebaHuit csizeit (puc. 8).

1 \ /’\
4 G |
1 Obeproms u L
& 3 //\V/,(‘Hg COCTABMLIC HACTOTH ?i _|* £l
-~ [ > S=
2 50 1 [ | IJ L J =
i 3 ~ CHj "G l
S 4 s 2 >
< 1 - Ss
g G 3
e .
o | &
— T S )[R fe oo o coE Dl ) T =t | T T Y T  JeR JECY. S Euma Eeey R e [EEn TEEE P
4000 3000 2000 1000

Bosmonse unciaa (em!)

Puc. 8. UK-cniekTp o-kcuiiona
BanenTusie konebanus C—H nabmonarorcs mexay 3100 u 3000 cm . TTonockl 9THX KoseOGanmuii
UMEIOT CPEHIOI0 HHTEHCUBHOCTD U OOBIYHO MPEACTABISAIOT CO00M rpymnmy moJsoc.
BuennockoctHble Aedopmaiinonsble koneOanus cszeil C—H B Kojblle MposB-JSIOTCS B BHIE
MHTEHCHBHBIX TI0JIOC TOTJIOMEHns B obmactn 900—675 cmt. Dto Hambonee mHPOPMATHBHEIE
nosiocel nornomenuss B MK-cnekrpe apomarnueckux co-equHeHWH. [10JI0CHl MITOCKOCTHBIX
Konebanuii mpossnsatoTcs B obnactu 1300— 1000 cm L. O6epToHsI (3TO TIEpeX0s! Ha YPOBHH V2,
V3, nanpumep, nepexoq VO — V2, Ha3bpiBaeMblii NEPBBIM 00EPTOHOM) JehOpMaIlMOHHBIX
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konebanuit C—H mnpossastores B obmactu 2000-1650 cM ! B BHIE MaJOMHTEHCHBHBIX IOJIOC
MOTJIONICHHUS (JIerye HaOII0Aar0TCsl MPU KOHIIEHTparuu oopasna B 10 pa3 Beile 0OBIYHON).

Bun stux monoc XapakTepu3yeT THUIl 3aMEIIEHUS B apoMaTHYecKoM KoJjblle. CKeneTHbIC
koJieOanusi, BKaouas koaebanus C—C-1ukiia, moriomarwT B ooaactax 1600— 1585 u 1500-1400
cm L. Tlonockl ckeneTHBIX KoneOaHuil yacTo MPOSBIAIOTCS B BUJE AyONETOB B 3aBUCHMOCTH OT
NIPUPOJIBI 3aAMECTUTEIICH B KOJIBIIC.

[unapokcuiibHas rpymma. BBejeHue THAPOKCHIBHONW TPYNIBI B MOJEKYIY OPraHUYEeCKOTro
COCIMHEHUS TIPUBOJIUT K MOSIBIICHHUIO ITOJIOC MTOTJIONICHUS, CBS3aHHBIX ¢ KoieOaHusMu cBsi3eit C—
O u O—H. Banentasie konebanus O—H nposBisroTcs B mmpokoM uHTepBasie yactot (3600-2500

cM 1), 4TO CBA3aHO CO CHOCOOHOCTHIO I'MIPOKCUIBLHOM TPYHITHI 00Pa30BLIBATH BOJOPOIHEIE CBS3H.
CBobopHasi, HeacCOIMMPOBAaHHAs THIPOKCUIIbHAS TPYIIa CIUPTOB U (PEHOJIOB MMEET Y3KYIO
1oJIocy norfoiieHus. B cBogHoN Tabnuiie BaJIeHTHBIX U 1eopMaimoHHbIX Kojebanuit O—H u C—
O cBs3eil MPOU3BOJHBIX YIJIEBOAOPOAOB TpeACTaBiIeHa HWHGOpMalUsi, KOTOpas MO3BOJUT
uneHtuunupoBatb MK-crnexkTppl Ipon3BOIHBIX ApOMAaTHYECKHUX YIIIEBOIOPOAOB (Tall. 2).
Ta6muma 2. CBogHas Tabauia BaIeHTHBIX B aedopmarnoHHbix kosebanuii O—H u C—O cBsaseit
HPOU3BOAHBIX aPOMATHUECKHUX YTIEBOIOPOIOB

Tunsl cBA3N BanenTHble KoJ1e0anus, Jedopmannonnbie

cemL KoJe0aAHNS. cM
_OHaccou, d)eﬂon 3244 HHOCKOCTHI)IG 1378
Brennockocrabie 650
C—Hapomar , penon 3052 O6epronsl 2000-1667 cm™*

Buerutockoctusie 815, 753 cMm

C—CapOMaT, (enon

1601, 1501, 1478

Buermiockoctarie 669

C—O (henon 1231
O—Haccon B OCH3UIIOBOM CIIUPTE 3329 1209
C—Hapowar. B OSH3WJIOBOM CIIHPTE 3100-3000

CH2 B GeH3u10BOM CIMpTE

2940-2860 CH2 (yrnepon B
COCTOSIHUH Sp>-

TUONU TURATIU)
C—C xosbIla B OEH3UIIOBOM CIIHPTE 1501, 1455 em L, 1471
OHgs, rexcanon-2 3600 (8 CCl4)
OHaceon, TEKCAHONT-2 3300 ump
C-0, criupt 1200-1000 1450-1250; 750-650

C—Oreps 1075-1000
C—Ogrop 1125-1000
C—Orper 1210-1100

KapboHnmipHast Tpymia.

Baneutusie kosebanmst cBsazsu C=0 aipIeruioB ¥ KE-TOHOB

XapaKTepPU3yIOTCS HHTEHCHBHBIM MOTJIOMEeHHeM B o0actu 1870—1540 cm L. TTonoxenue momock
BaJIeHTHbIX KosieOaHuil rpynnsl C=0O ompenenseTrcss MHOTUMHU (akTopaMu: (U3NYECKUM
COCTOSTHUEM, 3JIEKTPOHHBIM BIMSHUEM U BIMSHUEM MacC COCEJHUX 3aMECTUTEIIEH, CONIPSIKEHUEM,
HaJIMYMEM BOJIOPOAHBIX CBSA3EH U T. 1.
Banentnsie u nedopmanoHHble Kojae0aHUs KapOOHUIIBHBIX I'PYII MpeACTaBIeHbI B Ta0I. 3.

B keroHax ¢ OTKpBITOM IIE€MbI0O YacTOTa IOIJIOUICHUS, BBI3BAHHOTO KOJIEOAHUSIMU
KapOOHMIILHOM rpymIbl HabmoaeTcs B uHTepBae 1725-1705 ecm L,
Tabmuna 3. CBoHast TabIUIA BAIGHTHBIX U Ae(OPMAITMOHHBIX KOJIEOaHNH KapOOHMIIBHBIX TPYIIT

Tunsl cBsI3U BajenTHbIe KoJ1e0aHusI, CM L HedopmanuoHubie

KOJIeOAHMS, CM*
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C—H metunpHON rpynmnsl, alleTOH

vas 2995 cm* vs 2918 cm

das 1422 em L 8s 1360 cm

C=0, aneron 1715
C-CO-C, aueron 1213
C-H B RCHO

975-780

C—H amudarndeckue anbaeruisl

28302810, ci; 2720-2690, cn

C—H apomaTtnyeckue anbiaeruibl

2830-2810; 2750-2720

C=0, B anperugax anupaTHIECKUX

1740-1720

C=O0, B asibieTHIaX APOMATHUYECKHUX,
0..3-HeHaChIIEHHBIE

1710-1685

C—H apomaTtnyeckue anbiaeruipl

2830-2810; 2750-2720

C=0, B KeToHaX ann(paTHICCKUX 1725-1705
C=0, B keTOHaX 1710-1685
C=0, B RCOAr Oxouo 1690

B anpaerngax IOrja0mCHUEC, BbI3BAHHOC BAJICHTHBIM KoJIeOaHHEM Kap6OHI/IJ'IBHOI71 TPYIIIIBI,

Ha6moz[aeTc;1 B 007aCTH HECKOILKO 00jiee BBICOKHX qaCTOT, 4Y€M B COOTBCTCTBYIOIIHX

MeTuaKkeToHax (puc. 9, 10).
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Puc. 10. UK-criekTp okTaHams

1000

Kap6okcunphas rpynna. Kap6okcuibHas rpymnmna oOHapyxuBaetcs B UK-criekTpe 1o BajieHTHBIM
u JedopManmoHHBIM KojebaHusMm cBsizu O-H, BaneHTHbIM KonebGaHusiM cBsizu C=0 wu
nedopManmoHHbM Kosebanusm cBsizu C—O. KapOoHOBBIE KHCIOTHI BCIEACTBHE 0Opa3oBaHUs
BOJOPOJHBIX CBA3€H NPEMMYILECTBEHHO CYLIECTBYIOT B BuAe AuMepoB. Ilo 3Toil mpuunue
BalleHTHbIE KoNeGaHus cBOOOIHON IHMIPOKCHIBbHON rpynmbl (okormo 3520 cm ) mabmogaroTcs
TOJIbKO B OYEHb Pa30aBIEHHBIX PacTBOPax B HEMOJIAPHBIX PACTBOPUTEISX MM ra3oBoi Qase.
CriexTp THNMYHON anupaTuyeckoi KapOOHOBOW KUCIIOTHI MpUBEIEH Ha puc. 11.
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Puc. 11. UK-cniekTp reKcaHOBOM KHUCIOTHI

[Tonockr BaneHTHBIX KoJebanuit C=0 kapOOKCUIBHOW TpyIIbl 00Jiee HHTEHCHUBHBI, YeM
MOJIOCHl BAJICHTHBIX Kosie0aHUil KapOOHHIIA KETOHOB. ODJIEKTPOHOAKIIENTOPHBIE TPYIIBI B 0O-
MOJIOKEHUHU TPUBOANT K yBENWYEHHIO 4yacToThl nornomeHuss C=0 (na 10-20 CM’l). B cBogHoii
Ta0NUIlE TPENCTaBICHbl BAJICHTHBIE W  JACPOpMAlMOHHBIE KOJEOAaHUsI  TPYHNIHUPOBOK
KapOOKCHIIBHBIX Tyl (Tab. 4).
Tabmuua 4. ComHas TabnmuIa BaJCHTHHIX W Je()OPMAIMOHHBIX KOJEOAHWH TPYNIIHPOBOK

KapOOKCHIIBHBIX TPYIIIT

Bajentnbie koae6anus,| JedpopManuoHHbIe KOJIeOaHUs, CM
Tunel cBsa3n emt
C=0, anudaTnueckux 1760
HACBIIIIEHHBIX KHCIIOT,
C=0Oaccon, ampaTHICCKUX 1720-1706
HACBIIIEHHBIX KHCIOT
C=0, anudarrueckux HeHa- 1710-1680
CBIIIICHHBIX KUCIIOT
C-O 1320-1210 uHTEHCHBHBIE
C-OH 1440-1396 ymepeHHO HHTEHCHBHBbIE
O-H numepon 3300-2500 ¢ ierTpOoM BremockoctHbIe, 920
okoJ10 3000
KapOoxkcunaT-aHnoH. KapOokcunaT-uoH maer [Be IIOJIOCH: CHIJIBHYIO TIOJIOCY

AHTHCUMMETPMYHBIX BaJIEHTHBIX Konebanuil B o6mactu 1650—1550 cM* u Gonee cnabyro monocy
CHMMETPHYHBIX BaleHTHBIX Kojebanuii okono 1400 cm*. ITonoca BaneHTHBIX Kosebanuit O—H
orcyrcTByeT. CBoaHas Taln. 5 MOKa3blBaeT BaJeHT-Hble U JedOopMalOHHbIE KOJIeOaHUs
IPOM3BOJIHBIX KAPOOHOBBIX KUCIIOT.

Tabmuma 5. CBoaHas Tabnuna BaJEHTHBIX M JedopManroHHBIX kojebanuit B UK-
CHEKTpax MPOU3BOJHBIX KAPOOHOBBIX KHCIOT

BasienTHbIC Hedopmannonn
Tunel cBA3U KoJieGaHus, CM ble KoJeOanus, cM—t
C-H apomaruueckune 3075, 3052
1771
C—C komb1a 1601
CH3 Oas 1493
051378
C(=0)-0 amneraTHOM TPYNIIHL: 1200
C=0 amudaTtndeckue CiIoxKHbIC IPUPHI 1750-1735
(3a uckarouenreM HOPMHUATOB)
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C=0 ¢opmmuarsl, o,3-HEeHACHIIIICHHBIE 1730-1715
CII0%-HbIe 3(UpPbI U OEH30aThI
C=0 B raJIOTCHAaHTHJIPUTHON TPYIIIIC: 1815-1785; 1812;
C-H B 6en3oiinom anruapuzae; C=0; C— 3067, 3013; 1779,
CO-0-CO-C 1717; 1046
C=0 B akpunamue 1679 1617
NH B akpunamujae 3352 700—-600
agTHCHUMMeTpu4YHbIe 3198 BHEIJIOCKOCTHBIE
C—N B akpunamuze 1432
N=0 B HUTPOCOETUHEHHUAX

JlaGopaTopHnas pabora Ne 5(paboTa B MaJIbIX IpyIITax)
Nnentudukarus cioXHOIPUPHBIX, aMUHHBIX TPYII M a30TCOACPIKAITUX OPraHUIECKIX
COCTUHEHUN
[Tpu opranuzanuu 1abopaTopHO pabOTHI B MHTEPAKTHBHOU (hopMe, clieyeT oOpaiaTh

BHUMAHHC HA CICAYIOIIUEC €€ ACIICKThI:

HyxHo yOeautbcest, yTo ydamuecs: 001a1ai0T 3HAaHUSIMU M YMEHUSMU, HEOOXOJUMBIMU IS
BBINOJIHEHUS TPYNIIOBOro 3ajgaHus. HexBaTka 3HaHMH OYeHb CKOpPO JacT o cebe 3HaThb —
yyaliecsl He CTaHyT IPUJIAaraTh YCUJIUHN /7S BBIIOJIHEHUS 3a/1aHuUs.

Hano npenoctaBisaTe rpymnie JOCTaATOYHO BPEMEHU Ha BBIIIOJIHEHUE 3aJaHHUs.

MeTtoauka ocyIecTBIEHUS:

OpranuzalvOHHbBIN 3TaIl.

[TonGop mpakTHYEeCKHX 3a/1a4, OTBEYAIOLIETO CIEIYIOIUM KPUTEPUSIM:

*  SBJISETCS NPAKTUYECKUM U MOJE3HBIM I yYaluXCs

*  BBI3BIBACT UHTEPEC Y YUALUXCS

*  MaKCHUMAaJIbHO CILY>KUT LIEJISIM O0yUYEHHUSI.

['pymnna cTyIeHTOB AEIUTCS Ha HECKOJIBKO MajblX rpynn. KonuuecTBo rpynm onpezaensercs
YHCIIOM BOINPOCOB, KOTOpble OynyT OOCYXKIaTbCsi B MpoLecce 3aHATHS. Maible TpyHmbl
(bopMHPYIOTCS 1O JKETaHUIO CTYACHTOB.

Mauible Tpynmbl 3aHMMAlOT ONPEJENIEHHOE MPOCTPAHCTBO, yAOOHOE Al OOCYKIEHHS Ha
YPOBHE TPYTIIHI.

IIpuMepHBIi ClieHAPUI 3aAHATHS.

Tema NK-cnekTpockonus. KauecTBeHHbIH M KOJINYECTBEHHbIH aHATN3.
Marepuanbnoe Kaprtouku ¢ Bonpocamu. CekyHaoMep.

obecrneyeHune

Coaepixanue CocTaBuTh OTBETHl Ha IOCTAaBJIICHHBIE BOIPOCHI; HAMHCAaTh Pa3BEPHYTOE
3aJaHuM pelieHue 3a1a4uu.

Opranusanus 1. Cryaenrtsl pa3OuBaroTcs Ha Trpynmbl no 3-4 yenoBeka. B kaxoit

rpyIne Ha3HayaeTcs Juaep (CIUKep, KalmuTaH).

2. Bwimatorcs xaproukun ¢ MK-cmektpamm au00 ¢ BoOmpocaMu U
orpenensercs perjaamMeHT (He Oonee 35 MUHYT)

3. I'pymmer  oOMEHWBAIOTCS KapTOYKamMH. MaKCHMalbHBIA — 0ast
II0JIy4aeT TPyYIIa, 3aTPaTUBILAs HAaUMEHBIIEE BPEMsS Ha pEIICHUE
MISTH 3aJaHUH.

Hrorn OHpCIICJ'ICHI/Ie TEM, KOTOPBIC HGOGXO)II/IMO NOBTOPHUTbL UM HU3YYHUTD.

BricTtaBieHnue oreHoK.

1. UK-cnekTp rexcena-1 uiam rekcaHna moka3biBaeT MHpokyko mosocy npu 3400 u nuku

mpu 1640 i 1080 cM ' (1aTh 060CHOBAHHE TIPABIITLHOMY OTBETY).
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2. UK-criektp mpuHamnexuT coeauHeHuto, dopmyna koroporo CsHgO, ero
CTpyKTypHas popmyina ... (1aTh 000CHOBaHHE MIPUHATOMY PELICHHIO).

1400 1200 1000 800 [£11)
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3. UK-cnexkTp npuHAAJIEKUT apOMaTHYECKOMY KETOHY, €ro CTpyKTypHas gopmyna ...

(maTe 000CHOBaHUE).
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4. UK-cniektp npuHauiexur coequnenuto popmynoit C4HgO, ero cTpykrypHas

dbopmyia ... (1aTh 000CHOBaHUE MPUHATOMY PEIICHHIO).

[ =y — //' ) ,f" : ~ .‘\nJr\.Unv/'\
09 \ ] '\ " WA
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2075 | \ |
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D 06 |- /
EI =
i | |
045 -
- 1 1 1 1 | 1 | | 1 | lu 1 1 1 I 1 |
3000, 2000 1000.

WAVENUMBER (cm-1)

5. UK-cnektp mpunamnexut coeaunernto popmynoit CH,0,, ero crpykrypHas

dopmyna ... (naTh 000CHOBaHME MPUHATOMY PELICHHUIO).

FORMIC ACID
INFRARED SPECTRUM

0.8

0.4

TRANSMITTANCE

L
2000

0.0 P B
3000

|
1000
JlaGopatopHas pabota Ne6 (paboTa B MaJIbIX TpyHIax)
Wnentudukanus opraHuyecKux coeTMHEHNN
ITpu opranuzanuu MpakTU4eckoi J1abopaTopHON paboThl, ciaeayeT oOpallaTe BHUMaHHUE

Ha CJIICAYIOIHEC €€ aCIICKThI:

HyxHo yOeanuThcs, 4yTo yyamuecs: 00J1afaoT 3HaHUSAMHU M YMEHUSMHU, HEOOXOJUMBIMH IS
BBITIOJIHEHUS] TPYNIOBOrO 3ajgaHus. HexBaTka 3HaHMI OYEeHb CKOpPO JacT o cebe 3HaTh —
y4daluecs He CTaHyT IpWIaraTh YCUJINN JUIs BBITIOJHEHUS 3a/1aHMS.

Hano npenocraBisaTe rpyIme 4OCTaTOYHO BPEMEHU HA BBIITOIHEHUE 3aJaHUS.

Meroanka OCyILIECTBICHUS:

Oprasau3allOHHBIN 3Tall.

[TonGop mpakTHYECKHUX 3a/1a4, OTBEYAIOIIUX CIECTYIOIIM KPUTEPHUSIM:

*  ABJISIETCS MPAKTUYECKUM U ITOJIE3HBIM JUIS yJalUXCsl

*  BBI3BIBACT UHTEPEC Y YUALIUXCS

*  MaKCHUMAaJbHO CIIYKHUT LEISIM 00yUYEeHHUSI.

I'pynna cTyneHTOB AEIUTCS Ha HECKOJIBKO Maiblx rpynn. KoiandecTBo rpynn onpeznensercs
YHCIIOM BOINPOCOB, KOTOpble OyIyT OOCYXKIaThCsl B Mpolecce 3aHATHS. Maible TpyIbl
(bopMHPYIOTCS TIO JKETaHUIO CTYACHTOB.
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Mauible TpyMNIibl 3aHUMAIOT OMpEIEeNIEHHOE MPOCTPAHCTBO, yA00HOE A OOCYXKIEHHs Ha
YPOBHE TPYTIIIHIL.
IIpuMepHBbIi ClieHAPUI 3aHATHSA.

Tema HNK-cnexkTpockonus. KayecTBeHHbIN M KOJUYeCTBEHHbIN aHAJIN3.
Marepuanbnoe Kaprouku ¢ Bonpocamu. CekyHomep.

olecneyeHue

Conep:xanue CocTaBuTh OTBETHl Ha IOCTAaBJICHHBIE BOIPOCHI; HANHUCATh Pa3BEPHYTOE
3aJaHui pelIeHre 3a1a49u.

Opranusanus 4. CrynenTsl pa30ouBaroTCs Ha rpynmnsl mo 3-4 yenoBeka. B kaxmoi

rpymie Ha3HavaeTcs Juaep (CIUKep, KanuTaH).

5. Bmipatorcs kaprouku c¢ MK-cnektpamu aubo ¢ Bompocamu U
omnpeensiercs periaMent (He 6osee 35 MUHYT)

6. I'pynnel oOMeHuBalTCAd KapTOYyKaMd. MakCHUMalbHBIM — Oain
[I0JIy4aeT TPyINa, 3aTpaTUBILAs HAaUMEHbBIIEE BPEMsS Ha pEIICHUE
IIATH 3aJaHUM.

HUrorn Onpenenenue TeM, KOTOpble HEOOXOAMMO MOBTOPUTH WM HU3Y4YUTh.
BricTaBiieHre OLEHOK.
1. BanenTHsIx Konebannii csisn C—H B 06IACTH ... CM © PHCYTCTBYET B CIICKTPaX
reKcaHa U METHIILUKIIOTEKCaHa, HO OTCYTCTBYET B CIICKTPE IIMKJIOTeKCaHa (IaTh OObSICHHHE).

oo

=0 o
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2. Brickaxxute npeanonoxenue o crpykrype coequnenns CsHgO;, mo MK-cnexrpy.
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3. IlepBUYHBI apOMaTHYECKHA aMUH MOYXHO OTIIMYUTH OT ai(aTHIECKOTO aMHHA TI0

MMOJO-KCHHUIO ITOJIOCHI ...

4. K-ciekTp npuHamaiexur ... (tadmn. 5.1).
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5. Kakomy 13 npuBeieHHBIX HIXKE coeinHeHni npuHaanexut MK-ciektp ...

2 100

a0
fl)

Mponyvekanme. %

OH, O=C-CH,, O—C OH, CH OH.
GenaoiHaR GEHINTABLT T
KHOIOTA CIOHPT

; WM

Il i i L 1 " L.

(Tabn. 5.2-5.5)?

410 3600 30 2R00 :H-E’ICII ‘{I(II) ]SL‘!(I |[’\Ul'] 14IHJ- 1200 IO(II'J " R0 700

BoamoBoe THeTO, 00 -
Kpurepum ouenku:
OrnieHUBarONME MEPOTIPUATHS 1711 OUHOH (.0. | Koin-Bo baubr
2 CEMeCTp min max
MeponpusTHs TeKYIIET0 KOHTPOJIS
JlaboparopHnas pabota Nel-6 6 24 42
Pa6ora B Manbix rpymnmnax (;1a0. p. Ne 5,6) 2 12 18
UTOI'O 36 60
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Cemectp 3
JlabopaTtopnast pabota Ne7

Unentudukanus coeIUHEHUI C MCIONb30BaHHEM crekTpockomuu “H SMP
OpraHu3alMOHHbIN ATall.
[TonGop mpakTHYECKHUX 33/1a4, OTBEYAIOIIUX CICTYIOIIM KPUTEPUSIM:
*  ABJISIETCS MPAKTUYECKUM U MTOJIE3HBIM JUJISl y4al[UXCs
*  BBI3BIBAECT UHTEPEC Y YUALIUXCS
*  MaKCHUMAaJbHO CIIY>KUT LEISIM 00ydYEeHHUSI.
I'pynna cTyneHTOB AEIUTCS Ha HECKOJIBKO Majblx rpynn. KoaudecTBo rpynn onpezensercs
YHCIIOM BOIPOCOB, KOTOpbIEe OyIyT OOCYKIAaThCsl B Mpolecce 3aHATHS. Maible TpyIIbI
(bopMHpYIOTCS TIO JKETaHUIO CTYACHTOB.
Mauible rpyImmbl 3aHUMAIOT OINpEAEIeHHOE MPOCTPAHCTBO, YAOOHOE UIsl OOCYKIACHHUS Ha
YPOBHE T'PYIIIHI.

[Ipn wuneHTUGUKANMKN COCTUHEHUH C HCIIOJB30BAHHEM CIEKTPOCKOIUU 'H gamp
YUHUTBIBAKOTCS CIEAYIOLINUE TapaMeTpPhl:

* XUMHYECKHE CABUTH CUTHAJIOB (CM. TAOIHIy XHMHYECKUX CIIBUTOB)

* HMHTErpajibHasi MHTEHCUBHOCTh CUTHAJIOB KaXX/10I'0 TUIIA

* IIPOSIBJIEHUE CIIMH-CIIMHOBOI'O B3aMMOJIEHCTBUSA - B UJCAIBHOM CIIy4ae, JOIYyCKarollee
WHTEPIIPETALNIO B MPUOIUKEHUH CIIEKTPOB IIEPBOTO MOPSIIKA.

13C SIMP cmekTpbl conepkaT HH(POpPMAIMIO O YHCIE M THIAX Pa3IHIHBIX
YIJIEPOAHBIX aTOMOB B MOJIEKYJE, MPUYEM BO MHOTHX CIy4asX yAaercs HIeHTU(UIUPOBATH
YETBEPTUYHBIC aTOMBI YTJIEPO/Ia.

Hwxe npuBeneH psa XapakTEpHBIX CHEKTPOB COCAMHEHUM DPa3IMYHBIX KIJIACCOB C HX
KpaTKOW MHTepIpeTaueH.

[Ipumeuyanue: ecnu B NPUBOAMMOM  CHEKTpE HE  yKa3aH  pPacTBOPUTEINb,
WCIIOJIb30BAaHHBIN IS PUTOTOBIICHUS 00pa3ia, moapazymeBaercs cdcl3.

Kcraru, moaromy: Ilpu ananuze cnexkrpa 13C SIMP BemectBa He cienyeT YYUTHIBaTh
TpU OJIM3KOPACIIONIOKEHHBIX CHUTHAJA, IEHTPAIbHBIA M3 KOTOPBIX WMEET XUM. CIBHT 77 M.I.
310 - curnan pactsopurens, CDCI3.

Coepunenne CegHys. B cnewrpe 'H AMP uadmsonaoTcs 2 IPYONEL CHIHANOR - MYOBTHILIET ©
nenrpos 128 s (6H) i rpannet ¢ gentpons 088 waon. (6H). IMocnennmil curuan npuHannessr 2
seTHabHbIM rpyvinas (CCB CH.CH:). Carnan npu 128 son. momer npusagiesats -CHs- waom
=CH-pparnsientas. B ciexrpe MO SMP wabnio aoTes CHIHATE TPEx pAatiiYHLIN arosMos O Opi
342, 224w 141 v, Te B ofnacti HackimesHs atomon O, Hy Tpex BoamMosHsi HIoMEepHELY
MEHTAHOB JAHHOMY HAGopy CHIHANOR YIORISTROPAST TONLES H-MEHTaH.
e
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3424
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8 #b  Bs &b 85 &0 4% en a5 s6 25 20 18 : o

B cnyuae paiBeTBASHHER ANKAHOR CTIEKTHUILHAA KAPTHHA B OOTBIIHHCTEE CUVHACE VCIOMHACTCA.
XapakTepueii npusep - wiomepuniil w-newtany 2-wernnfyran. B oero 'H AMP cnestpe
HaDUBOJAKTC MYOETHIUIET © uedtpom LOE s (IH), © 0UERHIHOCTER COOTBETCTBYHMUMIL
fpparmenty =CH-, syneranner s obnacte 1.2 seo. (2H), cooteercreyemuil -CHa-rpynne, u
HATOAHBIIHECH MYOIET W TPHILIET B OO0ACTH CHIHANOE METHIBHEX TPV, COOTRETCTBVIOUIHE

fpparstentan CHxCH: w0 CH{CH:)e. B cnexrpe "C AMP wabmonmores 4 cursana B oodnacTi
HACHIIEHHE aTomor O,

A .

CH T
) -
-
1.00 2.06 8.06
[ I 1
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B 'H AMP cnexrpe 22-namerunfyrama wafmopserca ksaapynmer nops 122 sep (2H), c
OUEBHAHOCTRIO npHHainekammnid dparsenty -CH-CH;. B ofnacTy CHMHLIos MeTHIEHEN TPV

HADOIAKTCA  MHTEHCHBHEL CHHCIET W HANGKHBIIHICH HA HETO [ICBEIM  NNSHOM  TPHIOIET.
CymuapHelil HHTErpAn 5THX cHrHanoe - 12, Te nepen Hamy - curdans rpyon -CH:CHs w -
C{CHs)s. Mpu asanine “Coame CTEKTPA CNEIYET BCNOMHRTE O TOM, YT0 CHIHANE YeTBepTHYHEIX
ATOMOR YTHEPOAa HMET HAIKHe HHTeHcHedocTH. Torga curdane: npa 365, 289 n 89 s
ABMAHYTCH CHIHANAMH METHABHEX Fpynn i gparsedta -CHe-, ManonsrencHsHelil curnan opu 30.4
ML - CHTHAN YeTBEPTHYHOrD aTomMa ==,

I
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B cnexTpe 'H AMP coenunenns CgH s (crenens HenackiednocTi = 1, T.e. MOTEKYITE CotepmuT |

AROAHYHY CRATE WIH WHET) B oDaacT cnalex moneid HadimmoaaoTes yIUHpeHHsIe CHIHATLD npi 4,69
s W66 g ( ZH). Takas kapTHHD XapakTepHa Q08 TePMHEHANBHEY NPOTOHOR JBOAHON ceAall,
“CHs. Ocraeres onpefeiiTs CTPYETYPY HACKIEHHOTD OCTATR:, cofepamere 4 aroma C. Buauo,
YTO MOIEKYIE CONSPHT 1 METHIEHYHY FPYINY, CEAIAHHYI0 ¢ QBORHOR CBATEK - CHHEOET npu 1.7
s (3H). Ocranessie CHrHANED OPHHALUISEAT H-DPOOAILHOR TPYOONe: TPHONET B o00acTi
ANMIEHEL OpoTonces, opa 195 smoa. (2H), syneranner npo 1245 s, (2H) v rpanner npe 009 s
(3H). B cnektpe B AMP pafnigacs cHrHANE o 146 (<C<)u 1097 (<CH.), a Takse npu 40,
223, 208 w 13F (wacemuedweie C), 4TO NOITREPHEOZET VCTAHOBIEHHVIO CTPYETYpY - 2-
MeTHanenTen-1.

’QT’\/

—d4 69
—d.686

2.00
[
4. 75 470 465 450
e
2.00 205 208 243 206
— i —
r . . , . " S — , , e S ————
4.5 4.0 36 20 2.5 Z0 1.5 1.0
i g
= 8
=
™ |
L=
I i
Al B
b .
a B
| I

T7.48
{rrm
T6 B2

—148.00

140 130 120 110 100 an Bo O =] =0 40 30 20

37



Coemunenne CgHys. Crenese wedaceimensocts = 1. B cnektpe 'H AMP waémopaercs
"knaccuseckad” AMN-cucrema prmiisHOR rpyvimel w charner (SH) opire 1 osog Do noasonser
YCTAHOBHTE CTPYETYVPY coequnenns - HaO-CH-C{CH: ). Coexrp BC AMP ee MONTHE AT

COMEPIKHT CHIHANK npa 1498 u 1088 s (=C=), 33.6 (CHrHan YereepTiaHoro aroma O odeHs
MATOH HETEHCHBHOCTH) 1 29 2 (-CH,).

K |
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2 g 232 e
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15y ado s 4 440 100 w3 &0 ta B3 &G 40 om0 oz 14 O

Coepunenne CgHyy Crenens HexackiiessocTd = 2, T COSIMHEHHE COOSpHHT 2 AmoiHB
cEANL UMK wa Tpolinyio ceaak. B cnestpe 'H AMP nafmosawres keagpynnet npe 2,15 o,
(4 n rpanner opr 111 sep. (6H), cooreercrayiom il aTunssof rpynne. Jpyrax CHIHANOE HET -
H 9Te OOABONAET CIENATh JAKMIOUEHHE O TOM. YT0 HCCHISIYEMOE COSIMHEHME - ANKHH ©
BHYTPHMONEEVIAPHOR  TpoliHol canaki. Coexrp o amMp CHHASTENECTEYET O TOM, 4TO £ro
MONEKYIA CHMMETPHYHA - BOEr0 Mk 3 cirdana: opa 209 s (-C=C-), 144 uw 124 sn
(Haceuennsie atomel H). Hrak, 1o - rexenn-3.
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Coenmnenne CiHy CTencHs HeHAChMeHHOCTH = 2, T.e COSIHHEHNE CONEp#HT I OmoiHbI
crAnt Mk Wil Tpolinyio cexse. B cnextpe 'H SMP BHHHARHEIX OpoToHOR He HAGMIOAAETCA.
Cheaver obpaTiTe BHUMane Tpunaer npa 1LE4 (1) - aro, secomuenno, curaan =CH (cnaboe
CCB ¢ CHa-rpynnoii wepes cerse C=C, manad 7). OcTANBHEIE CHIHATE MOKHO HHTEPIPETHPOBATE
rak: Tpunager aybneros np 216 s (2H) - nponapriaenas rpynna -CHa-C= (COCB ¢ cocenueii
CHz-rpyninoii: Tpunier, dobiias “u CCB ¢ anerinenossn H: JVONeT, Manas s MY THIITET
apit 1.55 wp. (2HY - cwrnan -CH:CH2CHs (nposenserca CCB o cocenmunmn CHx- w CHs-
rpynnasi) |, Hakoden, Tpamier npi 099 s, - caraan rpynne -CHy (CCB o cocenuedi CHe-
rpynneii). B cnektpe “C AMP HabmiofaiTes cHrHATH npi 845 M0 (MEHEE HHTEHCHBHEIL, -
C=CH) u 68.2 sn. (Gonee nureHcHBeHei, -C=CH), a Takke cCHIHAIBL Tpex sp“-ruﬁpmmnnauue.[x
atoma vriepoaa npa 220, 2005 1 134 soa. Oreer - menTra-1.
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JlaGopatopHas pabota Ne 8 (paboTa B MaJIbIX Tpymmax)

Unentndukanus cOeIUHEHHH C HCTIONb30BaHHEM crekTpockomuu “H SMP
OpraHu3anoHHbIN JTaIl.
[TonGop mpakTHYECKHUX 3a/1a4, OTBEYAIOIINX CIECTYIOIIM KPUTEPHUSIM:
*  SBJIETCS MPAKTHUYECKUM U MOJIE3HBIM JUISl YUAIIUXCS
*  BBI3BIBACT MHTEPEC Y YUAIIUXCS
*  MAaKCHMAJIbHO CIYXXHT LeJIIM 00y4YeHHsI.
I'pynna cTyneHTOB NEMUTCS HAa HeCKObKO Maavix 2pynn. KolndecTBO Ipymlil onpenensercs
YHCJIOM BOINPOCOB, KOTOpbIe OYyAyT 00CYXIaTbcs B IpoOLEcCe 3aHATUS. Majble TpyIIbI
(bOpMHPYIOTCS TIO JKETaHUIO CTYACHTOB.
Maiible TpymIibl 3aHUMAIOT OMNpEENEHHOE MPOCTPAHCTBO, YAOOHOE Uil OOCYKICHHMS Ha
YPOBHE TPYIIIIHI.

CsHy. Crenelbe HeHACKIEHHOCTH 3. B cnexrpe "H AMP mafmopasTea CleaVIoHE
CHIHAMNEL CHHUOETs npd 529 0 529 moa. (no TH) - curaane 2 siHWIBHEY DPOTOHOB, CHHIIET
mpit 287 s (1H) - curaan auerisenosoro npotoda 1 cuarner npa 190 s (-CHy) B cnexrpe
Y AMP wafmogaores cHrHAMEL opd 1260 1 1233 s (<0< i =CH-, cODTRETCTREHHD, T.K.
HHTEHCHBHOCTE NEPROTO CHIHAND CyHiecTBeHHO Hiske), 849 u 861 s, (-C=C-), W cHraan npi

232 mn. Coennnenne - 2-mernnbyren-1-mn-3.
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Cyl s, Creness Henacemennoctd = 1 (CoC mnn unkn). B cnekrpe "H aMP ohpaaer Ha ceds
eHimanie 1vonet (AH) B obnacTd cHIHANOR METHIBHEIX TPYIIN H B OCTANEHOM - OTCYTCTREE HETKO
HHTEPIPETHPYEMEIX CHIHATOE (CHIBHOCBA3AHHAA COHHOBAA CHeTema). (WMHAKO BC2 CHIHALL
PACHONOEEHE < 2 M., - T.€. ABOHHOMA CBATH B MOOSKYIS HET, T.2. MOTSKYI COMEPMHT WHED, 2o -
CPemHHi WHED (CHIHANE OPOTOHOB [HENONPONAHA PACOONOMKeHsl B CHObHOM none). OTeer -
METHALHEIONENTAH, 4T0 NOJTBEPHIAETCE M CHOEKTPOM Yeosmp (4 CcHrHANa B AlkHIEHOH
obnacTa).
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CsHa. Crenens Bemaceimensoctd = 2 (2 CoC mon uukna, wan 1 C=C). B cnekrpe 'H AMP
HabmoaaeTes ocTpeil curdnet (2H) s 000acTi BHHHIEHEN OPOTOHOR - T.&. MONEKYIa Haeer 2
IKEHBANEHTHRIY BHHHIBHEN atoma H. Kpose Toro, sadmopawores tpumer opi 2.6 s (4H,
AnuikHAA o0nacTe) 0 kpaETeT npi 1.7 s, (2H) - cuerema AgMs - CHyCHyCHy. EnvacTee sk
BOAMOMHELH OTBET - UHEIONeHTeH. CnexTp 3¢ SIMP Bnoase ¢ 31im COTNAcYeTed (3 cHriana).

=cCH— E} =CH-CHy—

—CH;-CHy CH,—

Mo
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Pacemorpint cnextp coemndenns Ty, B odnacri cnabex nonell nalmonawTes Tpi
TPYIEl CHIHATOR (VEataHsl HedTpel): 7.3% v, (2 ockosdse mumen, 2H), 729 (3 s, 2H) o
A6 (3 mammw, 1H) TNonosende DHHAR B HX HHTENPAIBHAY WHTEHCHBHOCTE  NOIBOMAENT
HHTEPIPETHPORATE WX Kak cHrHan rpynnsl Cglls 0 ocnenars OTHECEHHME UIA KamI0id Tpynms:
nepeslii  cHraan  (2H) npeEagmesaT  Oeve opmo-OpoToHas (Te. ¢ Ooikmof  KoHCTAHTON
npogadered Tonkke CCB ¢ oanim npotosos). Bropofi curnan (2H) coorsercreyer 1oym aemi-
H. Hakowei, curaan opd 7.16 s.a. cooteercreyer mapa-H (CCB ¢ apyua opmo-H). CHarner npi
1.3 smn (9H) momer cooTBETCTROBATE TOMLKO TpeT-DvTWIkHON rpynne. B cnexrpe Y amMp
HalmomaeTes ManoHTeHCHBHEN couran opu 1610 s (>CH=) w 3 curnana -CH= npu 1280,
1254 (nnoxo enmed) 0 1252, Curnan npy 34,6 cooreercreyer atomy =C<, a npi 31.4 - CHs Bee
T BIOTHE COTMACYETCH ¢ JKTHMEHHEM O TOM, 4TO MEPE] HAME - COEKT mpem-By THadeniona.

—EH,
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Coenunenne CyH . B cnesrpe 'H AMP & ofnacti cHraanos APOMATHEH HADTIOIAKTCA
rpunner (TH) o corsan wa geyx muani (3H), nesas 93 goTopsx aieoe dETeHcHBHe: npasoil. Dro
MOMKHO HHTEPOPETHROBATE CASAYVIUHM OPaion: Nepel HaMH - METa-IHIaMeleHHEI Geron ¢
OIHHAKOBBIME JAMECTHTEMAMH, H COCTORLIMIE 0 3 nuHHi curean npusagnesdt 5-H (CCB c 4-H n
6-I). B obnacte 7.0-6.9 M0 pacnonoeHkl CHIHLIRL NOCHENHS Napsl NPOTOHOB, 8 TaKme
YUIHPEHHBLE CHHPIET - cHrHan 2-H, HanosHemniics Ha 1esyio KOMOOHEHTY Dyinera. 3amecTurenn
- 2 seTina (6 = 225 s ). T2 coBnHHEHNE - Arema-KCHION, 4To NoATBepRIaeT cnektp ~C SAMP
(1 curman npu 1377 sea (=CH=} u 3 curnana -CH= npa 1299, 1281 w0 1260, a takse ciraan -
CHy npy 12,3 w11,
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JlaGopatopHas padota Ne 9
Metoa «HEnpephIBHON Pa3BEPTKU.
Yucno curHaioB. DKBUBAJIEHTHBIE U HEAKBUBAJIECHTHBIE IIPOTOHBI

OpraHu3alMOHHbIN ATall.

[TonGop mpakTHYECKHUX 3a/1a4, TPUMEPOB, OTBEUAIOLINX CIECAYIOIIUM KPUTEPUSIM:

*  ABJISIETCS MPAKTUYECKUM U MTOJIE3HBIM JUJISl y4al[UXCs

*  BBI3BIBAECT UHTEPEC Y YUALIUXCS

*  MaKCHUMAaJbHO CIIY>KUT LEISIM 00ydYEeHHUSI.

I'pynna cTyneHTOB AEIUTCS Ha HECKOJIBKO Majblx rpynn. KoaudecTBo rpynn onpezensercs

YHCIIOM BOIPOCOB, KOTOpbIEe OyIyT OOCYKIAaThCsl B Mpolecce 3aHATHS. Maible TpyIIbI

(bopMHpYIOTCS TIO JKETaHUIO CTYACHTOB.

Mauible rpyImmbl 3aHUMAIOT OINpEAEIeHHOE MPOCTPAHCTBO, YAOOHOE UIsl OOCYKIACHHUS Ha

YPOBHE T'PYIIIHI.
CymIecTBYIOT JIB€ BO3MOXXHOCTH IIPOBECTH dKCIIEpUMEHT 1Mo HabmoneHuto SIMP. Ha pwuc. 3.3
nokazaHa OJok-cxema crekTtpo-merpa SIMP, pabGotaromero B pexuMe «HEMPEPHIBHON
pa3BepTKu». [J1aBHasg yacTh MpuUOOpa — MarHUT, CO3/AIONIUN BBICOKOOJHOPOIHOE MOCTOSHHOE
nosie BO. B ero 3a-3ope HaxoAauTCs pajMoyacTOTHAsI KAaTYIIKa, BHYTPH KOTOPOW pacCIOOKeHa
ammyna ¢ oopasnom. Katymika coequHena ¢ reHepaTopoM paauodacToTHoro noist Bl u npuem-
HUKOM, OCHOBY KOTOPOTO COCTaBJSI€T paJuOYacTOTHBIM MOCT, BBIIACISAIOMUNA CUTHAI
noryomenus. [locne ycuneHust 3TOT CUTHAII PETUCTPUPYETCA CAMOITUCLIEM.
[Ipy BKIIOYEHMM TE€HEpaTopa €ro 4acroTa MEIJIEHHO HM3MEHSETCSl B Ty WJIM UHYIO CTOPOHY
10 JMHEHHOMY 3aKOHY. TakoW 53KCHEPUMEHT Ha3bIBAIOT SKCHEPUMEH-TOM «C  YacTOTHOMU
pasBepTkoii». B TOT MoMeHT, korma mocturaercs paeHcTBO VO =yBO0/2w, T. €. BBIOIHSACTCS
yCIIOBUE pPe30HaHca, camornucel] GuKcupyeT curnain nornomienus. [Ipu ganpHeiieM n3aMeHeHun
4acTOThl B TOM )K€ HAIPABJICHUU YCJIO-BUE pE30HAHCAa HApyllaeTcsi, M CaMOIMCEll CHOBa
PETUCTPUPYET HYJIEBYIO JIMHUIO.
Takum oOpazom, criektp SAIMP npezncrasisier co6oil rpaguk B KOOpAMHATAX «HMHTEH-CHBHOCTD
CUTHAJIa MOIJIOIIEHUS — YaCTOTa paguo4acTOTHOTO ot Bly.
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Puc. 3.3, brook-cxema npocreimero
cnerTposerpa AMP 0 nabmonenns cnekTpos

TakuM 00pazoM, NOTJONIEHHE PE30HAHCHOTO KBaHTa BBICOKOYACTOTHOW 3Hep-TUU (ITyTeM
U3MEHEeHUs 4acToThl oy B1) BbI3bIBaeT mepexos aTroMa ¢ OJJHOrO YHEP-TeTHUECKOTO YPOBHS Ha
JIpyroui yposeHs. [Ipu pe3oHaHce nepeopueHTanuss MarHUT-HbIX MOMEHTOB BBI3BIBAET IOSBIICHUS
HAaBEJICHHOI'O HAIIPSKEHUS Ha KaTyIIKe, KOTO-pPO€ PErUCTPUPYETCS B BUIE CUTHAJA HA JETEKTOPE.
CurHamel OT pasHbIX AJIEP CO-€AMHEHUN CIBUHYTHl OTHOCHUTEIBHO CHUTHAJIA CTaHAAPTHOIO
coeuHeHus: (TeTpame-TwicuiaHa). CHUrHajael OT pa3HBIX sJep COEAMHEHUH CIABUHYTHI
OTHOCHUTEIIbHO CHUT-Haja CTaHJIapTHOrO coeAuHeHus (rerpameruicuiada, TMC), MOCKOJBKY
TOYKOM OT-4eTa JJI1 U3MEPEHUs CABUIOB CIIY’KUT CUTHAJ HE «T'0JIOrO» IIPOTOHA, & IPOTOHBI pe-
anbHOrO coefanHenus, oopryHo TMC. BeneacTBue HU3KOW 3IE€KTPOOTPULIATEIBHOCTH KPEMHUS
HKpPaHUPOBAHHE MPOTOHOB B CHJIaHE OOJIBIIE, YeM B JPYIMX OPraHUYECKUX COCJUHEHUSX, B

45



pesyibrare OodbIIMHCTBO curHanoB SIMP mosBusercs ¢ apyroii croponst or TMC: B Gonee
cnabom mogie. CymecTByeT ABe MIKaJbl: T-mKaia (mojo-kenne curdania TMC npunsito 3a 10 M.
1. (ot 0-10), npuuem HEOONBIINE 3HAYCHHUS T — MPEACTABISAIOT MOTJIOIICHNE B ¢1aboM mose, a
OoJbIIMe 3HAYEHUS] CUTHANA T — MO-TJVIOIIEHHEe B CHJIBHOM Iiojie.). B d-mikane mosoxeHue
curHana TMC npunsaro 3a 0,0 m. 1. — 10. Ilpuuem HeOosibliMe 3HAYEHMS] 3TOM BEIUYMHBI
MIPEACTABISIIOT HE-00JIBIION CIBUT B ci1aboe moJjie, a OoJbIne 3HaYeHUs O — OOJIBIIION CIBUT B
ciaboe noite. JIBe IMIKajIbl CBSI3aHbI COOTHOIICHHEM T = 10 — 0.

Uucno curHanoB. DKBUBAJICHTHBIE U HEAKBUBAJICHTHBIE IPOTOHBI
Cnekrpockonust SIMP 1H mo3Bonsier Habmogath OKpykeHue mpotoHoB, a IMP 13C — mus
ONpEeNIETCHUs PA3IMYHBIX TUIIOB YIJIEpO/a B MOJIeKyJe. YUCIIO CUTHAIOB COOTBETCTBYET YHCIY
pa3MYHBIX TUNOB OKpyxXkeHus. Ywucio curnaiioB B SIMP 1H cBumerenbcTByeT: — O THUIAX
MPOTOHOB (anudaTHUYeCKUe WIM apoOMaTHYECKHe; IMEpPBUYHBIC, BTO-PUYHBIC, TPETHUYHBIE); — O
BUJAaX SKPAHUPOBAHUS MPOTOHA, SIKPAHUPOBAHHBIA MPOTOH TpeOyeT Oob-1Iel HANPsHKEHHOCTH,
4yTOOBI co3/1aTh 3 (PEeKTUBHOE MO, B KOTOPOM MPOUCXOAMUT IMOIJIOIIEHHE. DKPAHUPOBAHHUE —
MOTJIONICHHE B 00JIee CHIILHOM I0JIe, Je39KpaHupOBaHue — B Oosee ciabom mode.

[IpoToHbI, HaxoAsmMecs B OJMHAKOBOM OKPYKEHHH, IOIJIONIAOT HOPU OJHOM MU TOM ke
HAIPSDKEHHOCTH MPUIIOKEHHOro mojs. IIpoToHBI 0MHAKOBOTrO OKPYXEHMS MOIJIOMIAI0T IpU
OJIHOM U TOM K€ HANPSHYKEHHOCTH OIS (SKBUBAIEHTHBI), a POTO-

HBbI, OKPY’>KEHHE KOTOPBIX PA3IIMYHO MOTJIOMIAIOT IPU HEOIMHAKOBOM HANPSKEHHOCTH
MIPUIIOKEHHOTO OISl (HeAKBUBAJICHTHBI).

[Tpumep 1. Yncno curHanaoB B COEIUHEHUSAX:

CHA-CHIC CH3-CHCI-CH3 CH3-CH2-CH2Cl
a B d 6 a a 6 [
AR CHIHATA JBa CHTHATA IT"" CHIHAEIA
ci
Cl H i H
~y
H H k._l -
/ . -
H-F"H HA\"‘ e
H NH |

Kondopmanuu »stwnxiopuga u 1,2-IuxsopnporaHa  TOKa3bIBa€T Pa3jIUYHOE OKPYKEHUE
MIPOTOHOB.

[Tpumep 2. [lo cTpykTypHBIM (QOpMyjaM COEIMHEHUH, YKa3aHHBIX HU)KE MOXHO OOBSCHUTH
JTaHHOE B OTBETE Yucio curHainos B AMP-cniekrpe:

1. U3o0yTuIieH.

2. 2-OpOM-TIpOTIEH.

3. Bunmnxnopus.

4. MeTHIIMKIONpOnaH.

OrTsert: 3,3,3,4.

[Tpumep 3. [1o xoHpuryparuu 1,2-1uxIoprponaHa MOXXHO YCTAHOBUThH YHCIIO CUTHAIIOB.
Ortser: 4.

[Ipumep 4. Byayt nau SKBUBAJEHTHBI NMPOTOHBI B MAarHUTHOM OTHOILIEHUU Yy F€OMETPUUYECKHX
W30MEpPOB TIOKA3bIBAIOT TPHUBEIACHHBIE HIDKE (OpMyIbl (TPOTOHBI HAXOMASTCS IO Pa3HbBIC
CTOPOHBI OT ABOMHOM CBSI3U, LIUC, TPAHC-U30MEPHI).

-~
Br H H e

OTBeT: B MArHUTHOM OTHOILIEHUH IIPOTOHBI HEC 3KBUBAJICHTEI, B CIICKTP 3 curnarna.
HpHMep 5. ByI[YT JIM 3KBUBAJICHTHBI TIMPOTOHBI Y OINTHYCCKU AKTUBHBIX H30MCPOB
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OTBeT: OKPYKCHHE ITUX JIBYX MPOTOHOB SBJISICTCS 3€PKATBHBIMU H300paKCHUSMH JIPYT IpyTa, B
MarHMUTHOM OTHOUIIEHHH 3THU MPOTOHBI SKBUBAJICHTHBI, B criekTp SIMP oaun curnan ans mapbl
YHAHTHOMEPOB.
JlaGopaTtopHnas padota NelO
[Tonoxxenus curHaioB. XuMHYECKUE CIIBUTH.
[Tnomanp nuka u onpeaeneHue Ynucia NpoTOHOB

[Toso>keHHMe cWTHaIa MOMOTAeT ONPEACIUTh, KAKOTO THIA MPOTOHBI: apOMATHYCCKHE,
anudaruyecKkue,  IMEpBUYHBbIC,  BTOPUYHBIC, TPETHYHbIE  OCH3WIbHBIE,  BHUHUJIbHbIC,
aICTUJICHOBBIC, COCEIHUE C TAJIOTEHOM WM JIPYTUMH aTOMaMHu. JTH MPOTOHBI HAXO-IATCS B
pa3IMYHOM JJIEKTPOHHOM OKPY>KEHUHU, KOTOPOE M OMpeielseT, B KakKoh 00-TacTH CHeKTpa
norsonaeT mpoToH. Korma MoyiekyiTy MOMENIaloT B MarHUTHOE TOJIE, JICKTPOHBI BBIHYXKICHBI
BpalllaThCs, CO37aBasi BTOPUYHBbIE MAarHUTHBIC MOJIA (MHIY-LIMPOBAHHBIE MArHUTHbBIE IOJIA).
Bpatenue 351eKTpoHOB, OCOOCHHO T-3JIEKTPOHOB, OKOJIO COCETHUX S/IEP CO3/IAET MOJIe, KOTOPOe
MOJKET KaK 0cIabsTh MPUI0KEHHOE K IPOTOHY BHEIIHEE MoJie (s aleTHICHOBBIX MPOTOHOB,
KOTOpBIC JKPAaHHPOBAHBI), TAK M YCHIMBATh B 3aBHCHMOCTH OT TIOJIO)KEHUU TPOTOHA (IS
apoOMaTHYECKHX MpPO-TOHOB, KOTOPBIE JI€39KPAaHUPOBAHBI). ODKPAHUPOBAHHE  CABUTAET
MOTJIONICHHE B CTO-POHY CHUIIBHOTO TIOJIA, & JIE39KpaHUPOBAHUE — B CTOPOHY ciaboro moss. Takue
caBu-ru NukoB B SIMP Ha3pBaroT XMMHYECKMMHU cIBUramMu. J[js MpoToOHA C OJMHAKOBHIM
OKpYXCHHEM (IKBHUBAJICHTHBIX IPOTOHOB) XWMHUYECKUE CIBUTH OIMHAKOBBI. XHMH-YECKUE
CABUTHU IPOTOHOB B IIIKaJie O U T MOKa3aHbl B Ta0. 3.1, a BIUsHUE 3aMeCTU-TeNel Ha XUMUYECKHe
CABHI€ IIpeJICTaBIeHbI B Ta0d. 3.2.

Tatamua 3.1, XuMHueckHe COBHIH IPOTOHOR B Kane & 1 ©
Tun nporona | Ikana & M. 1. | Ilkama t, M. 1.

1 2 3
«  Aposariuecknii Ar-H -85 1,54
+  bemsuneasiil Ar-C—H 22-3 =78
+ AnnarHueckuil neppHYHEI 0.9 a1
* i BTOPHYHELD 1.3 8.7
* -n- TPETHYHEL L5 B3
* bBpomuau HC-Br 2.5-4.0 6-7.5
« Crhosueie apups RCOO-CH 3.7-41 5,563
«  Crhose adpsl HO-COOR 2=25 7.8
* [HapoKcHIBHEL 1.5-5 4 5-9
*  ANLJIerniakl 9-10 -1
#  (DeronLHL 4-12 3 no —6
*  KaphokcHibHbii 10,512 2 o 0.5
* ChnupTel 14-4 666
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Tatamia 3.2, Boianue maMecTiTensii
. . 1 ; L ——
Ha XHM. COBHIH f0ep H & MoHOIaMEeHHBX DeH301aX

3 2
-!-:.\ F 1 K
8 Ty, b

Janecrirrens X I fiy La
—H 0,00 0,00 0.0
—0Hy =00,20 02 =M
={THa("Hj —1.14 —0.05 =015

CH{CHa)2 0,13 0,08 0,18
—C(CHa ) 0,03 —0,08 —0.20
—CF, 019 0417 1,00

0y [L.5G —0,47 X
—H,UH —U7 i —0,07
—CH=CH; 0,04 0,05 012
—CH=CH—pemaa (mpunc) 11,10 0,00 =015
—=0CH 0,16 L 0
=== dainn 0,200 =004 =007
—t|seHEn .22 {1,065 —0,04

2-nmprman 0,73 0,09 0.0
o —,4 U —0.23
=il . — 01,11 ~f1,12
—Ih 0,17 =011 =006
- 0,28 03 —uun

[Tnomane nuka u onpeaesieHre Ynucia IpoOTOHOB
[Ipumep 6. YcraHoBUTH 4MCIIO CUTHAIOB B cnekrpe SAMP s ciepyroomux co-eIuHEHUN:
mesutmwieH (1,3,5 tpumermnOeH30i), H-KCHION, TONMyos. MimeHTuHUUIUpO-BaTh MX CHEKTPHI
(mkana o).
Pemenne.
1. B xax/1oM cHekTpe MMeeTcs OBa CUTHAla: OJWH OT MPOTOHOB OOKOBOHM IIEMH, IPYrol OT
MPOTOHOB KOJbIa (MPOTOHBI OPTO, METa, Tapa IOJOKEHUM KOJIblla WMEIOT OJUHAKOBBIC
XUMUYECKHE CJIBUTH U SKBUBAJICHTHBI).
2. B KaXIOoM CHEKTpe MOTJIONIEHUE MPOTOHOB KOJIbIIA TPOSBISETCS B CIIA0OM ITOJIC U TIOYTH
P OJIMHAKOBOM HampsbkeHHocTH nons (0 7,17; 7,05; 6,78) curnana a (puc. 3.4).
3. B kax10M COeTMHEHUH MTPOTOHBI OOKOBOH LIETIH JOCTATOYHO OJM3KHU K KOJIb-11Y M UCTIBITHIBAIOT
NEe39KpaHUpPYOMHid dphekT m-37meKTpoHoB. [IoATOMYy OHHM TOTIO-IIAIOT B c1aboM Moe, ueM
OOBIYHBIE ANKWIBHBIE TPOTOHBI (Tabn. 3.1): 2,32; 2,304 2,25. CymecTBeHHOE OTJIUYUE ITUX
COEIMHEHUH B X CTPYKTYpPE — pa3IuiKe B YHCIIE apOMATUYECKUX TPOTOHOB U MPOTOHOB OOKOBOM
nenu. 1 orHomeHue miomnianel nNu-KoB MPOTOHOB OOKOBOM IENMM M apOMaTHUYECKHUX IMPOTOHOB
COCTAaBJISIET: JJIA Tosyousa 3:5, nis n-keuiona 6:4 u 9:3 ang Me3uTuieHa.

o
a Puc. 3.4, AMP-cnesTpsl apoMarTHUEckHyx coeIHHeHHI

[Inomane mnox curHasiom B SMP-cnektpe mnpsmMo NpoOnOpHHOHAIbHA YHUCIY IPOTOHOB,
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BBI3BIBAIOIINX CUTHAJ.
Ortser: 1. Tonyon. 2.n-Kcunon. 3. Me3utuiieH.
JlaGopatopHnas pabota Nell(pabota B MasbIX Tpymmax)
Pacieruienue curHasgoB U CIMH-CIIMHOBOE B3aUMOJIEHCTBUE

OpranuzanvoHHbBIN 3TaIl.

[TonGop mnpakTHUeCKUX 3ajady, KOHTPOJIBHBIX BOINPOCOB, OTBEYAIOLIMX CIEIYIOLIUM

KPUTEPHSIM:

*  SIBJIAETCS MPAKTHUUECKUM U MOJIE3HBIM JUISl YHaLIUXCS

*  BBI3BIBAECT UHTEPEC Y YUALIUXCS

*  MAaKCHMAJIbHO CIIYXHT LIeJIIM O0y4EHHsI.

I'pynna cTyneHTOB AEIUTCS Ha HECKOJBKO Majblx rpynn. KoaudecTBo rpynn onpezensercs

YHCJIOM BOIIPOCOB, KOTOpbIE OyAyT 00CyXIaTbcs B IpoLEecce 3aHATHSA. Maible Ipymibl

(bopMHpYIOTCS TIO JKETAHUIO CTYACHTOB.

Mansle Trpyninel 3aHUMAOT ONPEAEICHHOE MPOCTPAHCTBO, YAOOHOE JUIsl OOCYKIEHMs Ha

YPOBHE T'PYIIIHI.
B SIMP-criekTpe UMeroTCs CUTHalbl AJIsl KaKA0ro TUIA IPOTOHOB B MOJIEKYJIE, OHAKO BMECTO
JIBYX TIMKOB B CIEKTPax MOSBISIOTCA IATh U Ooyiee MMKOB MyJbTH-IIIETHOCTh. PacmenieHue
CUTHAJIOB IPOMCXOIUT BCIEACTBUE CIMH-CIMHOBOrO B3auMmojeicTBusa. CUrHai, 0)KUJaeMblil OT
Ka)KJOW TPYIIIbl SKBUBAJIEHTHBIX NPOTO-HOB, MOSBIISETCS HE B BUJAE OJHOIO MHKa, a OT IPYIMIIbI
nuKoB. PaciieruieHne orpa-aeT OKpYy)KEHHE IOMVIOIIAIOIIMX MPOTOHOB: HE 3JEKTPOHAMH, a
IpYTMMHU COCeIHM-MU  nportoHamu. Hampumep, B  coegunenuun 1,1,2-tpubpomaTane
IPUCYTCTBYIOT Y JIByX COCEHUX aTOMOB YyIJIepoja Mapa BTOPUYHBIX NMPOTOHOB M TPETHUYHBIN
IIPOTOH:

H Br

H—C— C—H
|
Br Br

['pynmbl 5KBUBAJICHTHBIX MPOTOHOB OYAYT PACHICIUISITH CUTHAI (MYJIbTHUILIET-HOCTH) Ha
n + 1 NUKOB, BCJIEACTBUE CHUH-CIMHOBOTO B3aUMOJAECUCTBUA. TpPETHUUHBIN MPOTOH BIMAET HA
COCEIHHE BTOPUYHBIC MPOTOHBI, CUTHAI PACIHICIUIAETCS W CUTHAJI BTOPUYHOTO IPOTOHA
«4yBCTBYET» TOJIE TPETUYHOTO MpoToHAa. CHUTHAI paclIeruisieTcs Ha JIBa MHUKa: AyOseT ¢ MUKaMH
paBHOM nHTeHCUBHOCTH (1:1):

— C H—CH,

&

Ha tpeTnuHsbIil pOTOH BAMSET MOJIe BTOPUYHOTO MpoToHa. CyIlecTBYIOT YeThl-pe KOMOMHAIIMU
OpUEHTAIMM CIIMHOB JUISl 3THX JABYX NPOTOHOB, JBE W3 HUX JKBHMBA-JIEHTHBI, MIO9TOMY CHUTHAJ
pacuierisieTcs Ha TPUIIeT (MHTEHCUBHOCTD 1:2:1):

— CH-cHz —

| “ECHETAHTA BIAMMDGEACTEHA

4 —

I
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Paccrosinne Mexny nukamMu (KOHCTaHTa B3auMojeicTBus) J B ayOriere Takoe e Kak U B
TPUILIETE, TIOCKOJBbKY CIMH-CIIMHOBOE B3aUMOJEHCTBUE OTpaXkaeT B3aUMHOE BIIMSHHE
BTOPUYHBIX TPOTOHOB Ha TPETUYHBIH MAEHTUYHOE BIMSHUI TPETUYHOIO NPOTOHA HA
BTOPUYHBIE.

Curnan B SIMP-cniektp pacuiemisiercs: B Ay0JIET OJJHUM COCEHUM POTOHOM U B TPUILIET ABYMS
(9KBMBAJICHTHBIMU) COCETHUMH ITPOTOHAMH.

Huxe mnokasaHo CHOMH-CIIMHOBOE B3aUMOJIEHCTBUE JJIsi IPOTOHOB Ipymnmbl co-ceaHeil ¢ CH3
rpynnoil. Tpu SKBHUBAJEHTHBIX NPOTOHA pACLICIUIAIOT CUTHAI Ha 4 mnu-ka (KBapTeT) C
OTHOLIEHHEM MHTeHcuBHOCcTeH 1:3:3:1:

tf.H—l::H:'r .
/ At —

'"%1 'I"I'T 'Ir '

e

['pymma n 3KBUBaJICHTHBIX MPOTOHOB OYAET paciienysTs curnan B IMP-cniektpe Ha (n — 1) nuk.
[Tmomaapr muka OTpa)kaeT YMCIO MOTJIOMEHHBIX MPOTOHOB, & MYJIbTU-TUIETHOCTh PACLICIIICHUS
OTpa)kaeT YMCIIO COCETHUX MPOTOHOB.
KoncraHTBI B3anMo1eiicTBUS

KoHcTanta COMH-COIMHOBOrO  B3aMMOJICMCTBHUS HE  SIBJIACTCS  PE3YJbTAaTOM  BIIUS-HUS
WHIYUHMPOBAHHBIX MAarHUTHBIX TOJIEW. BennurnHa KOHCTAaHTHl B3aUMOIECHCTBUS, U3MEpPECHHAs B
repuax, MocTOsSSHHA HE3aBUCUMO OT IMPHJIOKEHHOTO MAarHUTHOTO MOjs (T. €. HE 3aBUCUT OT
WCIIOJIb30BAHHOM 4acTOThl). BennunHa KOHCTaHThl CHUH-CIMHOBOTO B3aWMOJCHCTBUS CHIIBHO
3aBUCUT OT CTPYKTYPHBIX B3aUMOOTHOLIEHUH MEXIY B3aMMOJIECHCTBYIOIIMMHU IPOTOHAMMU:

IenHHATEHELE ]I]'llil I'{rHEL BuuxansHse HNpOTOHE

i

N/] ‘\Jzﬂ_mﬁﬁ ;@’\‘]5-12,&3
\L/ F <

3HaueHUs KOHCTAaHT CIIMH-CIIMHOBOTO B3aUMOJIEHCTBUSL MOTYT JaTh HH(OpMa-LMIO O
MOJIEKYJIIDHON CTPYKType. BenuunHa KOHCTaHTBI MEXAY NPOTOHAMM ABYX COCEIHHMX aTOMOB
yriepojla 3aBUCHT OT BEIWYUHBI yIVIA MEXAYy IPOTOHAaMH. /[[1s B3aMMOIEHUCTBUS MEKIY
a"HTunporoHamu (koHpopmauus ) koHcTaHTa B 2—3 pa3za Oojblle, YeM MEXAY HNPOTOHAMH,
HaXOJSAIIMMHUCS B CKOIIEHHOHN KoH(opmanuu II:

i i

j f_f I
i
[M1=2-4Tu 1J=5-12Tu
YroObl ompenenuTh, KaKol CHTHAJ COOTBETCTBYET TOW WJIM MHOM KOH(OpMa-IMH, H3y4aroT
MOJIeJIbHBIE  COEIMHEHHUS, KOTOphI€ CYIIECTBYIOT B OIpPEAEJICHHON MpearnouYTUTEIbHON
KoHpopmauuu. Hanpumep, npu wusydeHuu 4-tper.-OyTHII3aMEUICHHBIX IIUKJIOI€KCaHOB OBLIO

HaWJIeHO, YTO DBATOPHAJILHBIN MPOTOH MO-TJIONIAET B OoJiee ci1aboM 1oJie, 4eM aKCUAIIbHBIH, T. €.
HKBATOPHUAJIBHBIN MPOTOH ME-HEE SKPAHUPOBAH, YEM AKCUATBHBIM:
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B o6brynom SIMP-criekTpe XMMHUYECKHI COBUT OINpPENEIEHHOTO MPOTOHA MPEa-CTaBIseT cO00it
CpelHee pa3IMYHbIX CABUIOB ISl STOTO MPOTOHA B Pa3IMUHbIX KOH-(popmarnusix. CienoBaTensHo,
HaOJro1aeMble 3HAYCHHUST HAXOATCS MEXIY 3HAUCHHS-MU JUIS JABYX KOH(OpMEpoB U Ommke K
3HAYEHUIO JJIs Ipeobiagaromiero kondopmepa.

KoHTponbHbIe BOIPOCH! 17151 00CYKICHUN B MaJIbIX TPYIIIAX:
1. B SIMP-cnektpe nByx uzomepoB Gopmynsl C2H4CI2 curnanos ... (HamUIIMTE CTPYKTYPHBIE
(dopMyIbl 1 0003HAYBTE KAXKIYIO TPYIITY SKBUBAICHTHBIX MPOTOHOB, YKQXKHUTE YUCIIO CUTHAIOB
JUTSL KQKJIOTO U30MEpa).
2. B SIMP-cnektpe uerbipex n3omepoB ¢opmynsl C3H6Br2 curnanos ... (Hamumwure CTpyK-
TypHBIE GOPMYIIBI K 0003HAUBTE KAXKYIO TPYIITY SKBUBAJIEHTHBIX TPOTOHOB, YKAXKUTE YUCIIO CUT-
HAJIOB JJIsl K&XKJIOTO U30MEpa).
3. B SIMP-cnektpe >THiOEH3051a U M-KCUJIOJA YUCIIO CUTHAJOB ... (HAMUIIUTE CTPYKTYPHBIE
(dopMyJibl 1 0003HAYBTE KaXKIyIO TPYIITY SKBUBAJIEHTHBIX IPOTOHOB)
4. B SAIMP-cnektpe CH3-CH20OH u CH30OCH3 4ucio curtaiaoB ... (HallUIIUTE CTPYKTYpHBIE
(bopMyJibl 1 0003HAYBTE KAXK/IYIO TPYIIIY 3KBUBAJIEHTHBIX IPOTOHOB)
5. Ananoruunoe 3aganuto Ne 4 11 METHILIMKIIONPOTIaHa.
6. Tpu U30MEPHBIX AMMETUIIMKIIONPOIIaHa Jat0T COOTBETCTBEHHO J[BA, TPU U YETHIPE CUTHAJIA B
cnektp SAMP. IIpoctpancTBeHHbIE (HOPMYIIBI H30MEPOB, JAIOIIMX ATH CUTHAIIHI ...
7. B SIMP criekTpe IMKJIOreKCaHa CUTHAJIOB ...
8. Ha ocHoBe Tabm. 3.2. 0OOBSICHUTD pa3auius B XUMUYECKUX CIIBUTaX apOMaTHYECKUX MPOTOHOB
OeH301a U TOJIyona ...
9. XuMHYECKHMI CIOBHUI CHTH&Ja @IbJETMJHOM TpyNIbl aHUCOBOrO  aiupiaerujga (m-
METOKCUOEH3JIbJIETH/IA) ...

10. AMP-cniexTp coemuHeHus, paciuppoBKa CUTHAJIOB ...

A i1
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JlaGopatopHnas pabota Nel2(pabota B MaJsbIX TpyImax)
YcTaHOBNIEHHE CTPOCHUS OPTraHUYECKUX COSIUHEHM: MeTo/T QYHKIIMOHABHBIX TPYIII, METO
XapaKTePUCTHUECKUX 3HAYCHUN m/Z
OpraHu3alMOHHbIN ATall.
[Toabop mpakTUYeCKHX 3a/1a4, IPUMEPOB, OTBEUAIOIINX CIEAYIOIIUM KPUTEPUSIM:
*  SBJISETCS MPAKTUYECKUM U MOJE3HBIM I YUaIUXCs
*  BBI3BIBACT UHTEPEC Y YUAIIUXCS
*  MaKCHUMAaJbHO CIIY>KUT LEISIM 00ydYEeHHUSI.
['pynmna CTyIEHTOB AeNUTCS Ha HECKOJIBKO MalbIx rpymil. KomnyecTBo rpymnm onpeenseTcs
YHCIIOM BOIPOCOB, KOTOpbIE OyayT OOCYKIAaTbCsl B Ipolecce 3aHATHS. Maible TpyIIbI
(bopMHpYIOTCS TIO JKETaHUIO CTYACHTOB.
Maubie rpymibl 3aHUMAIOT OIpPEAETICHHOE MPOCTPAHCTBO, YAOOHOE Ui OOCYXKIEHUS Ha
YPOBHE TPYIIIIHL.

Macc-crekTpoMeTpusi, 0OCOOEHHO B COYETaHHHM C JIPYrUMH (PU3NYECKUMH METOAaMHU
UCCIICIOBaHMS, TTO3BOJISICT PEUIaTh MPAKTHYECKH JTI0ObIe 331a4l B XUMHYECKUX HCCIIEIOBAHUSIX.
Haubonee >peKTUBHBIM MTPUMEHEHHEM MAacC-CIIEKTPOMETPHH B XUMHYECKOM aHalIH3e cMecei
sBUJaCh  pa3paboTKa  MeTojda, OOBENMHSIONIETO  JBa MOIMHEHIIUX  aHATUTHYECKUX
MHCTPYMEHTA: XpoMaTorpaduio U Macc-CIeKTPOMETPHUIO, YTO MPUBENO K CO3JAHHIO XPOMATo-
Macc-CIeKTPOMETpUYECKOro MeToja. B aTom merozme obpaser (ucciemyemasi Ta3oBasi CMeECh)
CMEIIHUBAETCA C ra3oM-HOCUTeNIeM (0OBIYHO Tefuii) Ha BXxojae B xpomarorpad. Cmech MpOXOaUT
yepe3 UIMHHYI0 KaMWULBIPHYIO Xpomarorpaduyeckyro KoioHKy. Ckopocth muddysun
KOMIIOHEHTOB CMECH CHJIBHO 3aBUCHT OT XMMHUYECKOH MPHUPOABI KaXKJIOTO U3 HUX, BCIEICTBUE
Yero MNpOUCXOAMT paszzaeneHue cmecu. OOpa3dyeMble Ha BBIXOJAE Xpomaro-rpada  MOPIHH
pa3esieHHbIX KOMIIOHEHTOB CMECH TIOCTYMAalT TOCIEeI0BaTENbHO OJIMH 3a JAPYTUM B Macc-
CHEKTPOMETD.

B03MOXHOCTE TOYHOTO OMpEIENeHUs MOJEKYISIPHOW MacChl U 3JIEMEHTHOTO CO-CTaBa
HCCIIETYEeMbIX BEIIECTB METOJOM MAacC-CIIEKTPOMETPUH JIENIaeT e€ro He3aMEeHH-MbIM B 00JIacTh
CHUHTE3a Pa3IUYHbIX coequHEHHH. DaKTHYeCKH AJIs 3TOT0 HEOOXO0-IUMO TOJBKO BBISBHTH MUK
MOJIEKYJISIPHOTO MOHA M TOYHO M3MEPUTHh y HETrO OTHOIIE-HHE MacChl K 3apsay, Kak OIHCAaHO
Bblie. Ecmu Monekynbl He 00lagaroT JAOCTaTOY-HOW JIETy4ecThlo JHOO CTOMKOCThIO K
ANIEKTPOHHONU OOMOapIUpPOBKE, MCIOJIB3YIOT Ipyrue, 6ojee MITKue crocoObl noHu3au. bosee
CIOXHYIO MpoOJeMy MpeACTaB-NsieT co0O0i HIACHTH(HUKAIUS BEIIECTB MpH aHalu3e psAaa
MPOJIYKTOB OMOJIOTUYECKO-TO IPOUCXOKACHNUS, T/Ie, KaK MPAaBHII0, HEOOXOIMMO HCIIOIB30BaHHE
JOTIOTHUTEIb-HONH HH(OpMAILIMK, TMOJYYEHHON C TMOMOIIBI0 JAPYruX (U3NYECKUX METOIOB.
YHU-KaJdbHBIE BO3MOXHOCTH HIACHTH(HKAIIMM BEIISCTB M BBICOKAs YyBCTBUTEIHLHOCTH Macc-
CIEKTPOMETpa JeNaloT ero He3aMEHUMBIM IPU aHalln3e 0CO00 YHCTHIX BEIIECTB U MAaTEPHAJIOB,
00eCTIeYNBAIOT PEHICHUE Psiia SKOJIOTHYECKUX TpobieM. PekopaHas 4yBCTBHUTEIHHOCTh ObLIA
JOCTUTHYTA B OKCIEPUMEHTaX, [OKa3aBIIUX oOpa3oBaHHE TPAaHCYpaHOBOIO DIIEMEHTa
Kyp4aToBHs, KOTJa JJIsi aHanmu3a XBaTtwio npuMepHo 100 aToMOB 0JJHOTO M3 €T0 U30TOIOB.

Macc-creKTpoMeTpusi — EIUHCTBEHHBIM  yYHUBEPCAJIBHBI  METOA  OMpeesieHus
W30TOITHOTO COCTaBa, TPUTOMHBIA JUJII BCEX HW30TONOB, KaK paJHOAKTUBHBIX, TaK |
cTabmibHbIX. OmnpeneneHue 3IEMEHTHOTO COCTaBa MO MAacC-CIIEKTPY HHU3KOIO paspelie-HHs.
Pa3zpemaromasi crnocoOHOCTh OMpeaensieT TOYHOCTh, C KOTOPOH MOXKET OBITh OmMpeesieHa
MOJIEKYJIsIpHAsi Macca HWOHAa. MOJEKyIsIpHOMY HOHY COIMYTCTBYIOT TaK Ha3bIBaeMbIE
«W30TOINHBIC THKW», TMHUKA HWOHOB, WMEIOMIMX Maccy OOJBINYI0, YeM MO-JICKYISPHBIA HOH.
W30TONHbIE MUKW, KaK MPaBUIO (MCKIIOYEHHE — OpOMCOJIEpIKallie BEIIeCcTBa), CYIIECTBEHHO
MeHEee HHTEHCUBHBI, YeM MOJICKYJISIPHBIN HOH, M TIPH 3TOM UX WHTCHCUBHOCTD TIOTIMHSICTCS PSITY
3aKOHOMEPHOCTEW, 4YTO IO3BOJIET MPOM3BO-IUTH JIaKe IO CIEKTPY HHU3KOTO pa3perieHHs
DIIEMEHTHBIM aHaMu3 o0paslia Wi ho-Ha. s 3TOro MPOW3BOAAT AaHAIW3 TPYNIBl JIMHHNA
Monekyisipuoro  uoHa: M+, (M+1)+, (M+2)+ u T. n., cpaBHUBas WX HHTEHCUBHOCTHU.
MHTEHCUBHOCTD U30TOIMHBIX CIIEKTPAIBHBIX JIMHUH, COOTBETCTBYIOIIMX OIPEICICHHOMY HOHY,
3aBUCHT OT 3JIe-MEHTHOTO COCTaBa JaHHOTO MOHA. BKIiaj M30TOMOB yriiepo/ia B UHTEHCUBHOCTh
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IU-KOB IpeJICTaBjeH B Ta0m. 2.4, 2.5.

Tabamuoa 2.4, Benan Ha0Tonos Yraepoia B AHTEHCHBHOCTE MHKOR HIOTOMHEN HOHOR,
HHTEHCHBHOCTS OCHOBHOTO MHKA (M) npiaara 100 %%

. Uneao aToMon (M+1) (M+2) (M+3) (M+4)
VOIEpOIa B 9acTHIe

| 1.1 [i] ] 0

2 22 0,01 0 0

3 3.3 0,03 <0, 0] 0
4 4.4 0,07 <0, <0, 01
5 5.5 0,12 <=0, <0, 01
& .6 018 <(,01] <0,01
7 7.7 0,25 <, 0] <0, 01
B 3.8 0.34 <0, <0,01
o 0.9 044 0,01 <0,01
10 11,0 0.54 0,02 <0,01
11 121 0.67 1,02 <0,01
12 13,2 0,80 0,03 <0,
13 14,3 0,94 1,04 <00,
14 154 1,10 1,05 <10,
15 16,5 1,27 1,06 <1, 01
16 17.6 145 0,07 <1, 0]
17 18,7 1,65 0,09 <100, 01
18 19,8 1,86 0,11 <100, 01
19 20,9 2.07 0,13 <0,01
20 22,0 230 0,15 <0,01

Tatimua 2.5, Brna HIoTON0E HEKOTOPLIX JEMEHTOR B BeIHYHHY nHka (M 1) n (M+2)

IeMenT Braag e (M+1}), % Braan s (M+2), %

N 0,37 :

(8] 0,04 0.2

F

50 051 14

5 !

5 08 14

Cl . 315

Br 98,0

IIpumeps! 1J1s1 00CY:KIEHUSI B MAJIBIX IPyNIax
[Ipumep 1. YcranoBute OpyTrTo (opMyny MCXOAs U3 JAAHHBIX Macc-CIEKTpa Op-TaHUYECKOIO
COEIMHEHUS, €CITH U3BECTHO, YTO MHTEHCUBHOCTH CUTHANIOB ¢ m/e 137 u 138 paBHbl 76 % 1 6,2 %
COOTBETCTBEHHO (puc. 2.10).

Abundance 197

n
30007

A000 1
o0
RO00Y
A000
40001 o
300

20 -
. _
n;:_ujs | .l,T |||.55- .|‘||:]E - , I|| a7 w2 13|
i 10 0 E0 1 1] | 100 110 120 1310

33

Puc. 210, Crextp coennneHns 1 s yoraHoBIeHHA Opy TT0 Doy s

Pemenue.

1. MonekynsipHbIM HOHOM (yuuThIBast % coaepikaHue) ¢ m/e siBisieTcst muK 137, a U30TOMHBIN HOH
nuk 138.

2. HeyeTHasa macca yKa3bIBaeT Ha HEYETHOE YHMCIIO aTOMOB a30Ta
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3. OtHomenue nHTeHCUBHOCTEH M+1/M+ = (6,2/76) U 100 = 8,16 %, 3aTeM Je-TuM MOTyICHHBIN
pesynbTaT Ha 1,1 (yuuThIBas BKJIaJ M30TOMHOTO MOoHa M+1 Ha Ka-aplid aToMm yriepoza (Tad:.
2.4) paBHo 7,42

4. B cootBeTcTBUU C Tabi. 2.4 MOKHO IIPEATOIOKUTE 7 aTOMOB yTJIepoia

5. Cornacho 40, 54, 68, 82, 96... Bki1ag aTomMa a30Ta B UHTEHCUBHOCTb U30TOM-HOro noHa (M+1)+
coctasisgeT 0,37, H0O3TOMYy MOXHO paccMarpuBaTh BapuanT: 7Y 12+ 1Y 14 =98.

6. Tak xak MojeKyJspHas macca paBHa 137, To «Henocnada»: 137 — 98 = 39, ato mHoOro mus 7
aTOMOB  yrjepoja, TO CJIeJyeT MPEeArNOoj0XKUTh apOMaTHYECKYI0 CTPYKTYPY AaHHOTO
COEIMHEHUS, COAEPIKAILLYIO aTOM a30Ta.

7. MOXHO MPEe/IONI0XKUTh HATHYKE IBYX aTOMOB Kuciaopoaa, torna gopmyine C7TH7NO2 Gyaer
COOTBETCTBOBATh MOJIEKYJIsspHas Macca 137.

[Ipumep 2. Ha puc. 2.11 mnpencraBieH HOpPMaaW30BaHHBIM Macc-CIEKTp coenu-HeHus Il
MonexynasipHOMY HOHY COOTBETCTBYIOT JiBa nuka m/e 156 u 158 (pa3Hocts Macc paBHa JBYM)
MOYTHU OJMHAKOBON MHTEHCUBHOCTHU, YTO CBUAECTEILCTBYET O HA-JIMYUU B MOJIEKYJIE OJHOTO aToMa
OpoMa (ecTecTBeHHOE cojiepkanHue n3oronos 79Br u 81Br noutu ogunakoso). Otaumas 79 u 81
MacCOBYIO €IMHHUILY, COOTBETCTBEHHO, OT 156 u 158, monyyaem B kaxxaom cirydae 77. B cnektpe
coequaenusi 1l HaOmoga-eTcsi WHTEHCHMBHBIM THK m/e 77, KOTOPBIA YacTO SBISETCS
XapaKTePUCTUUECKUM JUIsl apoMaTUyecKux cucteM (puc. 2.7). DToT (akT, a Takke oOUIHi BU
Macc-creKkTpa (B KOTOPOM, KpOME OCHOBHOT'O, UMEETCS JIUIIb HECKOJbKO IUKOB OCKOJOYHBIX
MOHOB) YKa3bIBaIOT, 4yTo coenuHenue Il sBusiercs apomatndeckum OpoMUIOM.
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Puc. 2.11. Hopmanuiosa ueeii macc-cnesTp coeanseqna 11

ITpumep 3. Ilorepu aToMOB BoAOpoJa B 1uana3zoHe oT 4 10 12 MaoBEpOsATHBI U1 OpraHU4eCKUX
COEITMHEHUI, MOXKET JIU B YKa3aHHOW CEpUH MOH ¢ MaKCUMaJIbHOW MAacCOil OBITH MOJIEKYISIPHBIM
1 00ycTOBUTH 00pazoBaHue cieayromero psaa ¢ppar-mentos: 130, 129, 126, 120, 113, 100...7
Pewenne.

1. JInst MosiekynisipHOTro MoHa m/e =126 , moTepst aTOMOB BOAOPOAA paBHA 4.

2. KonnyecTBo aTOMOB BOIOPO/Ia B COOTBETCTBUH C PACCMATPUBAEMbBIM PSJIOM HOHOB COCTABIISET:
1,4,10,17,30 (130-100)

Otger: noH ¢ Maccoit 130 ObITH MOJIEKYIISIPHBIM.

IIpumep 4. YcTaHOBHTE KIaCC COEIMHEHUS, MacC-CIIEKTP KOTOPOTO MIPeICTaBlIeH Ha puc. 2.12
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Puc. 212, Macc-cnekrp 008 HoeHTHRHEAIHE (OTHECEHHE K KIACCY OPpraHMMeckiy coelHHEHHIT)

Pewenue.

1. YcraHoBuTe 1O KpUTEPHUSM OTHECEHHUS K MOJICKYJISAPHBIM HOHAM MUK C m/e = 72.

2. BbluncauTe MakCHMalIbHOE KOJIMYECTBO AaTOMOB YIVIEPOJA AHAJIOIMYHO IMpPU-MEPY
[(1,11.100/25) : 1,11], orcrona cnenyer C = 4.

3. MakcuManabHYl0O WHTCHCHBHOCTH IIOKa3bIBa€T OCHOBHOM NHHK m/e = 43, 4YTO MOXeT
coorBercTBoBaTh coctaBy C2H30O wu oOpa3oBaHue »3Toro ¢parmMeHra MPOUCXOAUT MPU
AIIMMUHUPOBAHUH OT HCXOAHON MOJIEKYIIBI ATHIIbHOTO pagukana C2HS ¢ m/e = 29.
CrnenoBarenbHo, (popmyina ucxoaHoro coeaunenust — C4H8O, uro cooTBeTCTBYET OyTaHOHY.
[Tpumep 5. Unentupunmpyiite nzomepHsie 4-nponuiadeHon u (eHUIPONUIOBEA 3¢up mo
Macc-crekTpy (puc. 2.13).
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Puc. 213, Haenruueaing H30Mepos 0 Macc-coesTpy
Pemenue.
1. MonexkynsipHOMY MOHY COOTBETCTBYET OTHOIIeHHE m/e = 136, MUK OCHOBHOIO HOHa TpPHU
OTHOLIEHHH m/e = 94 MOXXET COOTBETCTBOBaTh Mapa-TUIPOKCU(PEHUIbHOMY (parMeHty 4-
nponuipeHoIy.
2. OcHOBHOM MUK TpH oTHOMIeHnH m/e = 107 MoxeT cooTBeTcTBOBaTh hpar-Mmentry CH2OC6HS.
CriekTp, coiepKaluil TOT MUK, COOTBETCTBYET (peHUITIpOnuiIbHOMY 3¢upy. B 001memM, mpumepsl
WCITOJIb30BAaHUS MAaCC-CIIEKTPATBHBIX METOJOB B XUMHUYE-CKUX HCCIICOBAHUIX MHOTOUYHCIICHHBI.
CeromHss OHM HaxoIAT Bce Oojiee IIUPOKOE pPACIPOCTPAHEHHE JUIS  PEIICHHUS  MHOTUX
MaTepUATIOBETUECKNX, OMOXUMHUUYECKHX, TCOXUMUUYECKHUX, IKOJOTHICCKUX TPOoOIIeM, MpodieM
MOJIY4EHHS BBICOKOT'O BAKyyMa B KPYITHBIX TEXHOJIOTMUYECKUX BAKYYMHBIX CUCTEMax U T. 1. Macc-
CIIEKTPOMETPHI B TMOCIETHEE BPEMSI BCE IIMPE MCIOJIB3YIOT B PA3JIUYHBIX MPOU3BOJCTBEHHBIX
JUHUAX JUIsl KOHTPOJIA U PEryJupOBaHUsl TEXHOJIIOIMYECKUX IPOLECCOB U HE TOJBKO B ycCTa-
HOBKAax IS pa3JeieHUs HM30TONOB, HO W B PAAE XUMHUYECKHX, OMOXUMHUYECKHX, Qap-
MaleBTUYECKUX U JIp. POU3BOJICTB.
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KoHTpoJibHbIe BOMPOCHI AJsl 00CY:KIeHHs B MAJIBIX IPyNnax
1. Monekyna BemecTBa mMpoObl B ra3oBoi (pa3ze moaBepraeTcss 6OMOAPAMPOBKE AIEKTPOHOB C

BbICOKOH 3Hepruel (00b1uHo 70 3B) 1 BBIOpachIBaeT 3JIEKTPOH, 00pasys ..., HA3bIBAEMbII MOJIEKY-
JSIPHBIM MOHOM:

M + g — M= (monekyiapHiill Hou) + 2e
2. Ilpomecc pacnaza MOJEKYJISPHOTO HMOHA Ha YacTULbI MeHbIIeH Macchl ((parMeHThI)
Ha3bIBACTCH ...
3. CTpyKTYpHBIM aHaJIN3 METOAOM MAacCC-CIIEKTPOMETPUH 3aKJIH0YAeTCs B UAECHTHU(QHUKALMU OC-
KOJIOYHBIX HOHOB U PETPOCIEKTUBHOM (BOCIPOM3BECTH UCXOIHOE COCTOSIHUE MOJIEKYJIbI) BOCCTA-
HOBJICHUH CTPYKTYPbI HCXOHOHN MOJIEKYJIbI. Y TJIIEBOAOPOJ I€KaH B MACC-CIIEKTPE OKa3bIBALT Ce-
PHIO TUKOB ()parMEHTHBIX HOHOB, PA3TUYAIOLINXCS HA TOMOJIOTHYEcKyt0 pasHocTh (CH2), 1. €. 14
a. e. M. [Iux 142 nmeer Manyro HHTEHCUBHOCTh, @ HaNOOJIe€ UHTEHCUBHBIMU U3 HUM SIBJISIOTCS C
OT-HOLICHHWEM m/e paBHBIM 43,57 COOTBETCTBYIOIINE OCKOJIOUHBIM HOHAM ...
CH3-CH2-CH2---CH2---CH2---CH2---CH2 ~--CH2----CH2--~CH3 —— 142

85 99 113 127

4. YcnoBusi, KOTOPHIM YAOBIETBOPSET MOJIEKYISAPHBINA HOH ... (CM. 10 33JaHHIO 3).

Bapuants! oTBeTa:

1. UmeeT camyto OOJIBIIYI0 MOJIEKYJISIPHYIO Maccy B CIEKTE.

2. BbITh HEUETHOZIEKTPOHHBIM (OIIpeieIeHUE HEHACKIILIEHHOCTH R).

3. O6pazyeT BakHeHIIIIEe HOHBI ¢ OOJIBINOI Maccoil 3a cueT BRIOpOca HEUTPAIbHBIX YACTHII.

4. BxirodaeT BCE JIEMEHTHI, HAJTMYME KOTOPHIX B 00paslie MOKHO YBHIETH MO (hparMeHTHBIM
HMOHAM.

5. Metanoun o0pazyeT MojeKyssipabiid noH mo cxeme: CH30OH + ¢ — [ICH3OHL[ 1 +++(m/e 32) +

..., a lajbHelas (pparMeHTausl MOXKET NMPUBECTU K 00pa30BaHMIO METHJILHOIO KaTHOHa (m/e
15) u papukana ...

43 a7 71

6. CxemMa MarHHUTHOTO MacC-CIIEKTPOMETpa BKIIOYACT CIEAYIOIIUE YCTPOMCTBA ... (MOXHO
UCIIOJIb30BAaTh JUIs 0TBeTa puc. T-1).

HMEE W Tiesia

lan source [T

counter or
electrometer

Pucynor T-1

7. MonexkyasipHbli MUK STUINPONUOHATA ... (puc. T-2) 3aBUCUT OT PHEPrUU HOHU3ALUU U
uMeeT OOJIbIITYI0O UHTEHCUBHOCTD [P €€ 3HaUeHUH ...3B.
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Pucyuoi T-2
8. ITHTEHCHBHOCTh MOJIEKYJIIPHOTO HOHA ONPEIEISIETCS ...
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9. B macc-criekTpe 4eTbIpexxjaopucToro yriepoaa (puc. T-3) oTCyTCTBYeT ... HOH, OTHOLIEHUE
m/e KOTOpOTo PaBHO ...

SlurTirns

T a1 (s o

w0 = & L & Xy il i) o WX LRLS T .5 14

Pucynowr T-3
Bapuants! oTBeTa:
1) 120; 2.)130; 3.)154; 4.)118.
10. ITpu moHM3aIK MOJIEKYJIaM IepeaeTcst 00IbIoe KoarmuecTBo dHepruu (10 70 3B, mpodHocTh
XUMHYECKHX CBsi3eil mpu 3ToM mopsaka 10-20 sB), MonekynspHbIil HOH MOXET MpeTepreBaTh
paspylieHue Yepe3 pa3phiB CBA3EH ... B pa3inuHbIX HanpaBiIeHUSIX, 00YCIOBICHHBIX UCXOIHBIM
CTPOEHHEM MOJIEKYJIBI.

Kpurepun onenku:

OrnieHMBaroOME MEPOTIPUATHSI 1711 OUHOH (.0. | Koun-Bo baubr
3 cemecTp min max
MeponpusTus TeKyIero KOHTpoJis
nmaboparopras padbora No 7-12 6 24 42
Pabora B Mansix rpynmax (1a6. p. Ne 8,11,12) 3 12 16
NTOI'O 36 60
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MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu

HwxHeKkaMCKHii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT (prinan) heaepaabHOro
roCyJapCTBEHHOTO OO/HDKETHOTO 00pa30BaTEILHOTO
YUPEKICHUS BBICIIETO 00pa30BaHUS
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET

Kadenpa HepTexuMuiaeckoro CHHTE3a
Hanpagsnenue noarorosku: 18.04.01 Xumuueckasi TeXHOJIOTUSA
[Tporpamma: [Ipoliecchl U TEXHOJIOTHHU TNIYOOKOH nepepaboTKu HeQTH

Kpurepun oneHKH 10 JMCHUILIMHE B 0ajiax

[Ipu omeHke pe3yabTaTOB AEATEIBHOCTU CTYACHTOB B paMKax auciuIuiuHbl «b1.B.02
[Tpen31OHHbIE METOJbl MCCIIEOBAHUN CBOWCTB M KayecTBa HEPTEHNPOAYKTOB» HCIOIb3YETCs
periTuHrOoBasi cucrema. PeiTuHrOBast olneHka (OpMUPYETCS HAa OCHOBAHMHM TEKYILIETO |
IPOMEXYTOUHOIO KOHTpOJs. MakcumanpHbli Oaii  BBICTaBISAETCS 3a NPUHLUIHAIBHO
IIPABWJIbHBIN U MOJHBIN HOAXO K PELIEHUIO 3a/1a4 Y4eOHON NPAaKTUKHU, TPAMOTHOE U3JI0KEHUE U
o(opMIIEHHE NIOJYYEHHBIX PE3Yy/IbTATOB, IIMPOTY OTBETOB HA BCE IIOCTABJIEHHBIE BOIIPOCHI.

MuHMManbHbIM 0aul OTpaXkaeT NPUHLUUIHUAIBHO NPABWIBHBIA IOAXOJ CTYIEHTa K
PELIEHUIO OTIEIBHBIX 337a4 C YY€TOM IOJHOTBI OTBETOB Ha ITOCTaBJICHHBIE B 33/1a4yaxX BOIPOCHI,
JIOIYLIEHHBIX HETOYHOCTEH U OIIUOOK.

IlIkana nepeBojja HTOTOBOTO PEUTHHIOBOTO Oayuta Rye (Uit sx3ameHa):

WuTepBan 6amioB pelTuHra Ouenka
0<R, <60 «HEYJIOBIIETBOPHUTEIBHOY (2)
60 <R, <73 «YIAOBIETBOPUTENBHO» (3)
73<R, <87 «xoporoy (4)
87 <R, <100 «OTIUYHOY (5)

Kputepun onieHKH OTBETa CTy/I€HTa Ha 3K3aMeHe

XapakTepucTruKa OTBETA bannel

3anava peweHa. JlaH NOJIHBIN, pa3BEPHYTHI OTBET HA IOCTaBJICHHBIE BOIIPOCHI.
OtBer Qopmynupyercss B TEpMUHAX HAYKH, H3JI0XKEH JUTEPaTypHbIM si3bikoM, | 40-38
JIOTMYEH, J0Ka3aTeNeH, IEMOHCTPUPYET aBTOPCKYIO MO3HUIIMIO CTYCHTA.

3agava penieHa. J[aH MONHBINA, HO HEAOCTATOYHO MOCJIENOBATEIbHBIA OTBET Ha
MOCTaBJIEHHBIN BOMPOC, HO MIPU ATOM MOKa3aHO YMEHUE BBIJCIHUTH CYILIECTBEHHBIE
nu HeCYHIeCTBeHHI)Ie HpI/ISHaKI/I nu HpI/I‘-H/IHHO-C.]'Ie,Z[CTBeHHBIe CBJsI3H. OTBCT JIOTUYCH

37-35
U M3JI0KEH B TEPMHHAaX Hayku. MoryT ObITh JomymieHsl -2 omubku B
OTpe/IeIEHUU OCHOBHBIX MOHSTHUN, KOTOPHIE CTYIEHT 3aTPYyIHSETCS HCIPaBUTh
CaMOCTOSITEIIBHO.
3anaya pemieHa. /[aH HEIOCTaTOUYHO MOJIHBINA U HEAOCTATOYHO Pa3BEPHYTHIM OTBET. 34-29

Jloruka M mOCNEAOBATENbHOCTh M3JIOKEHUS HUMEIOT HapyuieHus. JlomylieHsl
OIIMOKH B PACKPBITUH MOHATHH, ynoTpebaeHnn TepMuHOB. CTY/IEHT HEe CIOCOOEH

58



CaMOCTOSITENIbHO BBIACIUTh CYIIECTBEHHbIE W HECYUIECTBEHHbIE TPU3HAKU U
OPUYMHHO-CICACTBEHHbIE  CBsi3M.  CTYIEHT  MOXET  KOHKPETHU3UPOBATh
0000111eHHbIe 3HAHUSA, JOKa3aB Ha MPUMEPAX MX OCHOBHBIC MOJOXKEHHS TOJIBKO C
MOMOIIbIO TipernoaaBarens. PeueBoe odopmieHne TpedyeT nonpaBoK, KOPPEKIIUH.
3amaua He pemieHa. JlaH HEMONHBIA OTBET, JIOTMKA W IOCIEI0BATEIHHOCTD
U3JI0’KEHUSI UMEIOT CYIIECTBEHHbIE HapylIeHUs. JJonmyiieHsl rpyoble om0k npu
ONPEAEIIEHUN CYIIIHOCTH PACKPBIBAEMbIX MOHATUN, TEOPUH, SIBIICHUH, BCIECICTBUE
HEMOHUMAaHUs CTYJEHTOM MX CYLIECTBEHHBIX M HECYIIECTBEHHBIX NPHU3HAKOB U | 28-24
cBsizeii. B oTBeTe OTCYTCTBYIOT BBIBOABI. YMEHHE pPACKPBITh KOHKPETHBIC
MpOsIBJIICHUST 00OOIIEHHBIX 3HAaHUN HE TOKa3aHo. PedyeBoe odopmiieHne Tpedyer
MOMPABOK, KOPPEKIIUU.
3amaua He penieHa. [laH HETOJIHBIN OTBET, MPEICTABIAIOMNN COO0H pa3pO3HEHHBIC
3HaHUS 10 TEME BOMPOCAa C CYIIECTBEHHBIMH OINMOKAMH B ONpPEICICHHSIX.
[TpucyTcTBYIOT (parMeHTapHOCTh, HEIOTMYHOCTh u3NokeHHus. CTyIeHT He
OCO3HAET CBS3b JAHHOTO TOHATHUS, TEOPHH, SIBICHUS C JPYTUMHU OOBEKTaMHU
muciumuiiabl.  OTCYTCTBYIOT BBIBOJBI, KOHKpETHM3alMs M JoKazaTenbHOcTh | 23-0
u3joxkeHus. Peubp HerpamoTHas. [lONMOTHUTENBHBIE M YTOUYHSIOMIAE BOIPOCHI
mpenojaBarenss He NPUBOIAT K KOPPEKIMH OTBETa CTYJCHTa HE TOJIbKO Ha
MIOCTABJICHHBI BOIMIPOC, HO M Ha JPYrue BOIMPOCH AUCHUIUIMHBEL He momydeHsl
OTBETHI IO 0A30BBIM BONPOCAM JAUCIUTUINHBL.
OueHunBawiue MepoONPUATHS \ KoJu-Bo banabl
min | max
MeponpusiTusi TEKyliero KOHTpoJisi \
Cemectp 2
JlaGopatopHas pabota Nel-6 6 24 42
PaboTa B MasibIx rpynnax (y1ab. p. Ne 5,6) 2 12 18
3auer 1 24 40
UTOTO 60 100
Cemectp 3
JlaGopatopHsbie paboThl Ne 7-12 6 24 42
Pabota B manbix rpynmax (71a6. p. Ne 8,9,12) 3 12 18
JK3aMeH 1 24 40
UTOoroO 60 100
Kpurepuu onieHkr KypcoBoil paboThl
O1eHUBaIOTIE MEPOTIPUSTHS bamibr
MeponpusTHsi TEKYIIEro KOHTPOJIs min max
BBenenue 4 10
Teoperuueckas yactpb 10 15
OKcnepuMeHTalIbHAS 4acTh 12 20
OO6cyxeHue pe3yabTaToB 10 15
3ammTa KypcoBOTO ITPOEKTA 24 40
UTOIro 60 100
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