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Ilepeuens Komnemenyui u UHOUKAMOPOE OOCHUNICCHUA KOMREMEHUUIL C YKAZAHUEM IMAN08 (OoPMUPOBAHUS 8 NPOUECCe 0CCOCHU
OUCHUUNIUHBL

Kommerenmus:

[1K-2.1 3HaeT XMMHUYECKHE OCHOBBI, MEXaHU3M XUMHUYECKHX MPOIIECCOB U TEXHOJIOTHYECKOE 0(OpMIICHHE IPOU3BOJICTBA BAKHEHITIMX MTPOTYKTOB XUMHUECKOTO
CUHTE3a; METOJIbI BBIICIICHHS, KOHIICHTPUPOBAHUSI U OYUCTKH MPOYKTOB XMMHUYECKOTO CHHTE3a; COCTOSIHUE M MEPCIICKTUBEI PA3BUTHS CHIPHEBON 0a3bl OTPACIH H
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
XUMHUYECKUX COCTUHEHUI U U3YyYEHUS] UX CBOKCTB

Hnouxamoput Dmanwvt popmuposanus 6 npoyecce 0c60eHUA OUCUUNTUHBL Haumenosanue oyenounozo cpeocmea
oocmuiicenun
KomnemeHnyuu Jexyuu Ilpakmuueckue | Jlabopamopnoie Kypcosasa paboma
3anamus, 3anamus
aabdopamopubwlil
HPAKMUKYM

IIK-2.1 Tema 1-7 - Tema 1-6 npedycmompena Jlabopamopuasn paboma 1-12

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

[K-2.3 - - Tema 1-5,7-12 npedycmompena Jlabopamopnasn paboma 1-12




Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooy)

o pucruminae (Moayito) 51.B.02 [penu3noHHbIe METOIbI UCCACIOBAHUI B OPraHHMYECKON XUMUH

OueHuBaMe MEePONPUSTHSA Koa-Bo Banabl
min | max
MeponpusTHs TEKYLIEro KOHTPOJIS |
Cemectp 2
JlaboparopHnas pabora Nel-6 6 24 42
PaboTa B manbix rpynmax (;1ab. p. Ne 5,6) 2 12 18
3auer 1 24 40
UTOro 60 100
Cemectp 3
Jlaboparopubie paboTer Ne 7-12 6 24 42
PaboTa B manbix rpynmax (;1a6. p. Ne 8,11,12) 3 12 18
JK3aMeH 1 24 40
UTOI'O 60 100
e KonTponupyemsbie pa3aeinsl (TEMbI) TUCIMILTAHBI HanmeHOBAHHE OLEHOTHOrO
/T cpelncTBa
1 Paznen 1. Xpomarorpadus JlaGoparopHas padora Nel,
Tewma 1. KauecTBeHHBIH aHANN3 110 TApaMeTpaM YACPKUBaAHUSI JK3aMEH
5 Tema 2. KonnyecTBEHHBIH aHATN3 CMECH PA3ITMYHBIMU METOJAMU JlaboparopHas padorta No2,
9K3aMeH
Paznen 2. Mu(pakpacHas ClIEKTPOCKOIHUS
3 Tema 3. MnenTudukanuy anKuIbHEIX GParMeHTOB. JlaboparopHuas padora Ne3
Wnentndukanus ceszerr C=C u alleTUICHOBBIX CBSA3EH.
Paznen 2. MudpakpacHas ClIEKTPOCKOIHUS
4 Tema 4. Unentudukanys apoMaTHIECKUX COSTMHEHNH, JlaGoparopnas pabora Ned
KapOOHMIIbHBIX, KAPOOKCHUIIBHBIX M TMIPOKCHIIBHBIX TPYHIT
Paznen 2. MadpakpacHast ClIEKTPOCKOIIHS
5 Tema 5. Unentudukanus ciokHOIPUPHBIX, AMUHHBIX TPYI U Jlaboparopnas pabora No5
a30TCOJICPXKALINX OPraHUYeCKUX COSAMHEHHUN
Paznen 2. MadpakpacHas ClIEKTPOCKOITHS
6 Tema 6. UK-criektpockonus. KauecTBEHHBIN 1 KOJTMUYECTBEHHBII JlaGoparopnas paGora Ne6
aHam3
Cemecmp 3
Paznen 3. KCAMP B HedTexumun
8 Tema 7: Beenenue B AMP. O meTonax aHanu3a npupoaHOTO JlaGoparopHas padorta Ne 7,
OpPTaHNYEeCcKOro ChIpbsi. O BO3MOXKHOCTSIX U OTPAaHUYCHUSIX KypcoBasi paboTa
cnekrpockornuu SIMP. O ¢parmentom cocTase.
Pasznen 3. K.CHMP B HETEXUMUU } JTaGoparopHas paGota Ne 8
9 Tema 8: nentudukaius COSAUHEHUH C HMCIIOJIb30BaHUEM
CIIEKTPOCKOIINHU 'H SIMP Kypeosas pabora
10 Pa3nen 4. AIMP cnexkrpockonus JlaGoparophast pabora Ne9
Tema 9: Meton «HenpepbIBHOW Pa3BEPTKM.. KypcoBas paboTa
Paznen 4. .KCHMP B He(pTeXUMUH JaBoparopHas pabota Nel0
11 Tema 10: TTosokeHUs CUTHAIOB. XUMHAYecKue caBuru. [lnomans
KypcoBas paboTta
MTMKa M OIIpeJieJICHHE YMCIIa IPOTOHOB
Paznen 4. AIMP-cnexkTpockonus
12 Tema 11. PaciienieHne CUTHAJIOB U CITMH-CITMHOBOE Jabopatopras pabora Nell
. KypcoBas paboTa
B3aUMOJICHCTBUE
13 Pa3nen 5. Macc-criektpockonust JlaGoparophast pabota Nel2
Tewma 12. YcTraHOBJICHHE CTPOCHHUS] OPTaHUYECKUX COSIMHEHHMH. KypcoBas paboTa




IlIkana ouenueanusn

Hudposoe | Boipaxenue B | CiioBecHoe KpuTtepun onieHKM HHAMKATOPOB TOCTUKEHNsI PU (popMe KOHTPOJIS:
BbIpaKeHHE oajiax: BbIPaKeHHE JK3aMeH / 3a4eT C OLeHKOMH 3a4er
5 87 -100 Ornmnyno  |OLeHKa «OTIMYHO» BBICTABIAETCS CTYAEHTY, €CIM TEOpeTHYecKoe
(3auTeHo0) |comep)kaHWE Kypca OCBOEHO MOJTHOCTBIO, 0e3 MpoOesoB; MCUYEepIBIBAIOIIE,
[IOCJIEIOBATENIbHO, YETKO M JIOTMYECKHM CTPOWHO H3JaraeT MaTepual;
CBOOOJHO CIIpaBIsieTCs C 3ajadyaMH, BOIPOCAMU M APYTUMH BHAAMHU
IIPUMEHEHUS 3HAHUI;, HCIOJIB3YeT B OTBETE IOIOJHUTENbHBIA Marepual
BCE INPENyCMOTPEHHBIE NPOIPaMMOM 3alaHHs BBIOJHEHbI, Ka4eCTBO HX
BBIIIOJTHEHUSI OLIGHEHO YHCIOM OaijioB, ONU3KUM K MaKCHUMalbHOMY;
aHaNM3UPYeT TMOJYUYCHHBIC PE3YNbTaThl; MPOSBISET CAMOCTOSITENBHOCTh
. Ouenka «3aUTCHO» BBICTaBIIACTCS
IIPY BBINIOJTHEHUH 3aJaHUH
CTYACHTY, €CIIi OTBEThl Ha BOMIPOCHI IO
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIACTCSA CTYACHTY, €CIIH TEOPEeTHYECKOe
TeMaM JUCLUIUIMHBI IOCJICAOBATEIbHBI,
(3auTeHO) |comep)KaHHUE Kypca OCBOCHO IIOJIHOCTBIO, HEOOXOIUMBIC IPAKTUYCCKHE
JIOTMYECKH  M3JIOKEHBI,  JIOIyCKAaroTCs
KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBaHbI, BCE MPEILyCMOTPEHHBIC
. HE3HAUUTETbHbIE HEOoYEeThl B OTBETE
porpaMMoil oOyueHHsT ydeOHbICe 3aZaHUSl BBIIOJHEHBI, KauecTBO HX
CTyACHTa, TaKHMe Kak  OTCYTCTBUE
BBINIOJTHEHUSI JIOCTATOYHO BbhICOKO€. CTYICHT TBEpAO 3HAET MaTepual,
CaMOCTOSITENIBHOTO ~ BBIBOZIA,  PEYEBBIC
TPaMOTHO M 10 CYIIECTBY W3JaraeT €ro, He JNOMycKas CyMECTBEHHBIX| '~ o =~
HETOYHOCTEH B OTBETE HA BOIPOC. p
3 60 -73 YnoenerBopu [OnieHKa  «yIOBJIETBOPUTENIBHO»  BBICTABISETCS  CTYyAEHTY,  €CIH
TEJBHO TEOPETUIECKOE COJepKaHUEe Kypca OCBOCHO YacTUYHO, HO TpoOensl He
(3a4TeHO) [HOCAT CYNIECTBEHHOTO XapakTepa, OOJBIIMHCTBO IPEITyCMOTPEHHBIX
[IPOTpaMMOM 3aJJaHNH BBIIIOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, IPH OTBETE
Ha MOCTaBJICHHBIA BOIMPOC CTYACHT JIOMyCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HAPYIICHUS JIOTHUECKON
MI0CJIE/I0BATEILHOCTH B U3JI0KEHUH IPOrPaMMHOI'0 MaTepualia.
2 Hwxe 60 HeynosnerBop|OueHka «HEyIOBIECTBOPUTEIBLHO» BBICTABISICTCS CTYIEHTY, ecii OH He|OLeHKa «HE 3a4T€HO» BBICTaBIISETCS
WUTENPHO  |3HAeT 3HAYUTEIBHOM 4YacTH TPOTPaMMHOIO Marepualia, JIOIMyCKaeT|CTYAEHTY, €Cld CTYJACHT He 3Haer
(He 3a4TEHO) |CYIIeCTBEHHbIE ONIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHHUSMH|OCHOBHBIX TMOHATHI TEMBl TUCIUIUINHBI,
BBIMOJIHSIET ~ TpaKkTHYeckue  paboTbl, HEOOXOAMMBIE MPAKTHYECKHE|HE OTBEYAeT Ha JONOJHHUTEILHBIE U

KOMIICTCHIIMK HE C(HOPMHUPOBaHBI, OOJBIIMHCTBO IPEIyCMOTPEHHBIX
porpaMMoi 00ydeHUsT y4eOHBIX 3aJaHWil HE BBHITIOJHEHO, KadeCTBO WX
BBITIOJTHEHHSI OIICHEHO YUCIIOM OaJIIOB, OJIM3KUM K MHHUMAJIEHOMY

HaBOJAIIME BOIIPOCHI ITPETIOJaBaTCIIA.




Kparkasi xapakTepuCcTHKA OLEHOYHBIX CpPecTBA

No  |Haumenosanue |Kpamkasa xapakmepucmuxa oyenounoz2o cpeocmea |Ilpeocmasnenue
OUEHOUYHO020 OUEHOUYHO020

n/n
cpeocmea cpeocmea é ponoe
JlabGopaTopHas Ot10 BUA yueOHOU paboThl, IENIbI0 KOTOPOil sBisieTcs | Tembl 1abopaTopHBIX
pabora u3ydyeHue (UcciieIoBaHue, U3MEPEHHE) paboT, KOHTPOJILHBIC

XapaKTepUCTHUK Ja0OpaTOPHOTO OOBEKTA.

[{enbp mabopaTOPHBIX 3aHIATHI: OCBOCHHUE U3ydaeMOi
y4€OHON JUCIUILIMHBL, TPUOOPETEHNE HABBIKOB
MPAKTUYECKOr0 MPUMEHEHUs 3HaHUH y4eOHON
JTUCIUIUIMHBI (AUCIMILTAH) C UCTIOIB30BaHUEM
TEXHUUYECKUX CPEACTB U (WIK) 000pyI0BaHUS

BOTIPOCHI IO TEME
nabopaTopHOI
paboThI, BOIPOCHI K
KOJIJIOKBHYMY




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY
TexHomornueckuii pakynbTeT
Kadenpa nedrexumuyeckoro cuaresa
Cemectp: 2

KoMmniiekT BonpocoB K 3a4eTy

o kypey «b1.B.02 [Tpenu3noHHbIe METO/Ibl UCCICIOBAHUN B OPTaHUICCKON XUMHH

1. Hcropus paszutus xpomarorpaduu. HazHauenus, TpeboBaHus, Kiaccupukaus,
XapaKTEPUCTHKA CBOIMCTB JETEKTOPOB ra30BOM XpoMaTorpagum.

2. UK-cnexktpodoToMeTp, yCTPOUCTBO.

3. Knaccudukanus xpomarorpadudeckux MeTonoB. UyBCTBHTEIBHOCTh JETEKTOPA;
npezen oOHapyKeHHUs.

4. UK-cnekTpockonusi, IpakTUYECKOE MPUMEHEHHE (KaUECTBEHHbIN aHAIU3).

5. TlazoBbiii xpomarorpa¢. IlpuHuunuaneHass cxema. AOCOJIOTHBIE IapaMeTpbl
yIepKuBaHus. Biusiare TeMIiepaTypsl Ha apaMeTphl yAep>KUBAHHUSL.

6. HK-cnekrpockonus. [logroroska npoo.

7. Xpomaroprapuyeckue KOJIOHKH. Koaddunment €MKOCTHU KOJIOHKH.
W nenTudukanys 1no 3TaJOHHBIM BEIIECTBAM.

8. HK-cnexrpockonus. KonndyecTBeHHBIH aHANN3.

9. I'X. Teopernueckoe omMcaHUe IMpoLEcca XPOMATOrpauuyeckoro pasaesieHus
CMeECEH BEILECTB.

10. ITapameTps! nHKa, Kak XapaKTepUCTUKA KOJUYECTBA BEIIECTBA (ILUIOIIA/b, BEICOTA
MUK, TPOU3BEJICHNE BBICOTHI ITMKA HA BPEMsI YICPKUBAHMUS).

11.TX. OcHoBHbIE (aKTOpBl Pa3MbIBaHHUs Xpomaroprapuueckux MUKOB. BrusHue
TEMIIepaTypbl Ha CTENIEHb Pa3MBIBAHUS XPOMATOTpaAPHUIECKUX MTUKOB.

12. UK-cnekrpockonus. UaeHTuGHKaMs alKUIbHBIX (parMeHToB.

13. MeTonbl  KOJMYECTBEHHOTO aHaimm3a (MeTox  aOCONIOTHOW — KaaHuOpOBKH,
BHYTPEHHET0 CTaH/AapTa U 3TAJTOHHOHN 100aBKN).

14. UK-cnekrpockonust. UneHTudukanms apoMaTuyeckux coeAMHEHNH.

15. UK-cnekrpockonus. Unentudukarms KapOoHUIBHBIX U KapOOKCHIIBHBIX TPYIIIL.

16. I'X. CrerneHp pa3jielieHus ¥ €€ CBS3h C IMapamMeTpaMu KOJIOHKH.

17. Onpenenuth kKakoMy U3 BeecTB npuHauiexuT UK-cnexrp:

A) okman

b) crupon

B) aneron



MponyckaHue
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A) oktaH
b) cenmen
B) aueron

MponyckaHue
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1000 2000 3000 4000
BonH. yucno

19. Onpenenuth kakoMy U3 BemecTB npuHaiexutT UK-cnextp:
A) okTaH

b) uzonponanon

B) numpobenzon

Mponyckanue
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20. OnpeenuTh KaKOMY U3 BelecTB MpuHaIexkuT MK-criekTp:
A) yuknoeexcan
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BonH. yncna



b) crupon
B) aneron

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

22. OnpenenuTh KakoMy U3 BemiecTB npuHaiexxuT MK-cnekp:
A) oxTan

b) 6enson
B) anteron

23. OnpenenuTh KaKOMY U3 BelecTB mpuHaIexkuT MK-criekTp:
A) okTaH



b) crupon
B) memunyuxnozexcan

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

b) stunanerar

B) MeTmimukiiorekcan

25. OnpeenuTh KaKOMy U3 BEIeCTB MpuHaIexkuT MK-ciiekTp:
A) uzobymunoguwiil cnupm

b) ctupon

B) metunuukiorekcan

10



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

3ayTeHo uian 36-40 GayutoB - OTBETHI Ha BONPOCHI CBUICTEIBCTBYIOT 00 yBEPEHHBIX
3HAHMSAX U YMECHUH CTYACHTA B 00JIaCTH MPEIN3NOHHBIX METOJIOB aHAJIH3A.

3a4TeHO 32-35 OajIoB - OTBETHI HA BOMPOCHI CBUIETENBCTBYIOT O JOCTATOUHBIX 3HAHUIX
¥ YMEHHUH CTY/ICHTA B 00JIaCTH NMPEUU3NOHHBIX METO/IOB aHAJIH3A.

3ayTeHo 24-31 GamioB - OTBETHl HAa BOIPOCHI CBHUJETEIHCTBYIOT O HEJOCTAaTOYHBIX
3HAHMAX U OTPAHUYEHHOM YMEHHH CTY/EHTa B 00JIaCTH MPEHU3MOHHBIX METOOB aHAIIN3A.

He 3aureno 0-23 6aioB - 0TBETHl Ha BOIMPOCH CBHIETEIBCTBYIOT O CIA0BIX 3HAHUSAX U
HEYMEHHE CTYACHTa B 00JIaCTH MPEUU3NOHHBIX METOI0B aHAIH3A.

11



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY
TexHomornueckuii pakynbTeT
Kadenpa nedrexumuyeckoro cuaresa
Cemectp: 3

KommuieKT BONPOCOB K IK3aMeHy

o kypey «b1.B.02 [Tpenu3noHHbIe METO/Ibl UCCICIOBAHUN B OPTaHUICCKON XUMHH

1. BausHuMe CKOpPOCTM HOTOKa Ta3za-HocuTens Ha 3()(EKTHBHOCTh HACAAOYHOM
KOJIOHKH B BapHAHTE ra30-XHIKOCTHOH Xpomarorpaduu.
2. BausHue CKOpPOCTH IIOTOKa TIa3a-HOCUTENl Ha A(PQPEKTUBHOCTb KaNMJISPHBIX
KOJIOHOK. BiusiHue TemnepaTrypbl Ha IapaMeTphbl ra3a-HOCUTEIS
3. Mecro xpomarorpaguu Ccpeau JIpyruX AaHaIUTHYECKUX MeToJoB. OCHOBHBIE
001aCTH IPUMEHEHUS Ta30BOM XpoMaTorpagpuu
4. T'X. BiausHue creneHM JETy4ecTH BelIECTB Ha 3()(PEKTUBHOCTb pa3zecHUs.
Pa3znenenue ¢ mporpaMMupoBaHueM TEMIIEPATYpPHI.
5. I'X. Onenka apaMeTpoB 3¢ EeKTUBHOCTH U CEJIEKTUBHOCTH
xpoMaTorpaduueckoi KOJIOHKH.
6. HK-cnexkrpockonus. CieKTpOCKONHs BHYTPEHHETO OTPaXEHHU.
7. Kammmnspuas razoBast xpomarorpadus. OcoOeHHOCTH 1 00J1aCTH IPUMEHEHUSI.
8. SMP-cnekrpomeTpusi. XUMHYECKUN CIIBHUT.
9. SMP-cnekrpomerpus. CHMH-CIMHOBOE B3aMMOJICHCTBHE.
10. [Ipubopst ans AMP. Cnsuratorue pearentsl B IMP
11. SAIMP-cniektpomeTtpus. J|BoitHOM pe3oHaHC.
12. Onpenenuth kKakoMy U3 BelecTB npuHauiexuT UK-cnextp:
A) okman
b) crupon
B) anteron

[panyckaHue
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13. . OnpenenuTh KakoMy U3 BellecTB npuHaaiexxuT MK-crnekp:
A) okTaH
b) cenmen

12



B) anieron

14. OnpenenuTh KaKOMY U3 BEIIECTB MpuHAIeKUT MK-criekTp:
A) okTaH

b) nzonponanon
B) numpobenzon

15. Onpenenuth kakoMy U3 BelecTB npuHauiexuT UK-cnexTp:
A) yuxnoeexcan

b) ctupon
B) aneron

16. OnpenenuTh KakoMy U3 BellecTB mpuHaanexuT MK-ciekTp:
A) oxTaH
b) anunun

13



B) anieron

MponyckaHue
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1000 2000 3000
BonH. uucno
17. OnpenenuTh KakoMy U3 BelecTB npuHamiexuT MK-ciektp:
A) oktaH
b) 6enson

B) aneron

Mponyckanue
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1000 2000 3000
Bonx. uncno

18. Onpenenuth kakoMy U3 BelecTB npuHauiexuT UK-cnextp:
A) okTaH

b) crupon

B) memunyuxnozexcan

MponyckaHue

BonH. uucno

19. OnpeenuTh KakOMy U3 BelecTB mpuHaiekuT MK-cekTp:
A) okTaH
b) stunanerar
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B) Metunuukiorexkcan

MponyckaHue

BonH. wncno

20. OnpenenuTh KakoMy U3 BemiecTB npuHaiexxuT UK-crekp:
A) uzobymunosuwiii cnupm

b) ctupon

B) MeTunmukiorekcan

[ponycranue

i O ) O o O S I O I
s0_|

aocl

20_

T ———

3000

BonH. uucno

Kpurepuu onenku:
Jlist ouHo¥ hopmbl 00ydeHus (cemectp 3):

Onenka «ominyHo» wiu 36-40 OaioB - OTBETHI HA BOMPOCHI CBUIETEILCTBYIOT 00
YBEPEHHBIX 3HAHUSX U YMEHHUH CTY/I€HTa B 00J1aCTH MPELM3UOHHBIX METO/IOB aHAIN3A.

Onenka «xopomo» 32-35 06a/uloB - OTBETHl Ha BOINPOCHl CBHUICTEILCTBYIOT O
JIOCTATOYHBIX 3HAHUSAX U YMEHHUHU CTYJIEHTa B 00JIaCTH MPELU3UOHHBIX METOJOB aHAIM3a.

OreHka «yI0BIETBOPUTEIbHO» 24-31 GayIoB - OTBETHI Ha BONPOCHI CBUJETEILCTBYIOT O
HEJOCTAaTOYHBIX 3HAHUSX M OrPAaHUYEHHOM YMEHUHU CTyAEHTa B O0JIaCTH MPELU3HOHHBIX
METOJIOB aHAJIN3A.

OneHka «HeynoBiaeTBOpuTeNbHO» (0-23 GanioB - OTBETHI Ha BOIPOCHI CBUIETENBCTBYIOT
0 cJ1a0bIX 3HAHUAX U HEYMEHHE CTy/IeHTa B 00JaCTH MPEIU3UOHHBIX METO/I0B aHAJIN3A.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHUECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Kadenpa nedrexumuyeckoro cuaresa
Hanpasnenue noaroroku: 18.04.01 Xumuyeckas TeXHOIOTUA
[Tporpamma: Pa3paboTka U cOo31aHHE BEICOKOTEXHOJIOTHYHBIX XMMHYECKUX IMPOU3BOJICTB
Cemectp: 3

TeMbl KypCcOBBIX padoT:
no qucaumuirbe 51.B.02 [Tpenn3uoHHbIe METOABL UCCHESIOBAHUN B OPTAHUUYECKOU XUMUU

1. Ompenenenne popmanpaeruia B peakliuOHHONW CMECH XpOMaTorpapuueckuM MeTO10M

2. OmpepneneHue aneTaibAeruia B pEaKIIMOHHON cMecH XpoMaTorpaduuecKuM METOJIOM

3. Omnpenenenue TIHOKcAls B PEaKIIMOHHON cMecH XpoMaTorpaduuecKuM METOI0M

4. OmnpeneneHue CTPOSHUS TUOKCUIPOIIIMPOBAHHOTO aHIIIMHA MeTojioM SIMP-
CIIEKTPOMETPUEM.

5. H3zydenue coctaBa peakIIMOHHONW CMECH IPoIlecca OKCUITPOIIUIUPOBAHUS aHUIIMHA.

6. OmnpeneneHue CTPOCHUS MOHOOKCHUTIPOIIIIMPOBAHHOTO aHWJIMHA

OKCUIIPONMJIMPOBAHHOIO N-aMUHOAUpeHmIaMuHa MetogoM AAMP-criekrpomerpueii.

7. OmnpezneneHue CTPOSHUST MOHOOKCUIIPOIIMIMPOBAHHOTO TOJIYUANHA MeToioM SIMP-
CIEKTPOMETpUEH.

8. OmnpezneneHre MOHOOKCUIIPOIMIMPOBAHHOTO TOJYUIUHA B CPEie IPOAYKTOB
B3aUMO/JICHCTBUS OKMCH IPONUJICHA U M-TOJYyUIHHA

9. MH3zyuenme cocraBa peaKIIMOHHOW CMECH IpoIlecca THAPOKPEKUHTA KaydyKOB 00IIEeTo
Ha3HAYCHUS

10. Onpenenenne KOJIMIECTBA HACBIIIICHHBIX 1 HEHACHIIIEHHBIX YTIIEBOIOPOIOB B
PEaKMOHHON CMECH MPOLIECCOB THAPUPOBAHMSL.

11. [IpumeHeHne CIEKTPOMETPUUECKUX METOJOB JUIsl ONIPEIeeHNs KapOOHUIIbHBIX
COCIMHEHUN

12. IlpuMeHeHre CIEeKTPOCKOIMMUYECKUX METOAOB JJIs ONPEIeNICHHs KauecTBa AU3EIIbHBIX
TOTIJIUB

13. IlpuMeHeHne CIEeKTPOCKOIMMUYECKUX METOAOB JJIsl ONPEe/ieNIeHHs KauecTBa OEH3MHOB

14. Onpenenenue coctaBa Gppaxiuii yriaeBogopoaoB Cs TporU3BOACTBA H30TPEHA
WHCTPYMEHTAIHLHBIMU METOJIAMH.

15. Onpenenenue cocraa dpakuuii yriaeBogopoaoB Cy - Cs mpou3BoAcTBa OyTHIIKAydyKa
WHCTPYMEHTAJIHLHBIMU METOJAMH

16. Xpomarorpaduueckoe ornpeaeneHie BbIX0/1a U30MPEHA Pa3IoKEeHHEM
JUMETUIITMOKCAHA.

17. ncTpyMeHTaIbHBIE METO/IBI OTIPENIENIEHNUs COACPIKaHUs YTIIEBOJOPOJIOB B CTOYHOM BOJIe
Ha OMOJIOTMYECKUX OYUCTHBIX COOPYKEHHUSX.

18. Bo3moxuoctn npuMeHerus IMP-ciiekrpockoniu B aHaTu3e Herel u
He(PTENPOAYKTOB.

19. OmnpesiernieH e apoMaTHIHOCTH He(TH i HeTenpoAyKToB u3 crektpos SIMP HY.

20. Onpenenenne HpakIHOHHOTO cocTaBa HeTH MeToaoM SIMP-criekTpockomnuy.
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21. YCcTaHOBJICHHE CTPOCHUS IIUC-CTEPEOPETYISIPHOTO MoaudyTaauena merogom K-
CIEKTPOCKOIHUH.

22. YcTaHOBIJICHHE CTPOCHHUS IIUC-CTEPEOPEryIIpHOTO oaun3onpena merogom NK-
CIEKTPOCKOITUHU

23. YcTaHOBIIEHUE CTPOCHUS U ONPe/IeNiCHHE KOHIICHTPAUH MTPOYKTOB HUTPOBAHHUS
TOJTyOJIa.

Kpurepum ouenku:
Kpurepuu onieHKr 0TBETa MarucTpaHTa Imo KypcoBoi pabote

XapakTepucTUKa OTBETA bamst
JaH moxHbIN, pa3BepHYTHII OTBET Ha IMOCTaBlieHHBIE Bompochl. OTBeT (hopMymupyeTcs B
TEPMUHAX HAYKH, U3JIOKEH JINTEPATYPHBIM SI3BIKOM, JJOTHYEH, TOKa3aTelIeH, IEMOHCTPUPYET 87-100
aBTOPCKYIO TIO3HIIHIO CTy/IEHTA.
JlaH moJHBIA, HO HEAOCTATOYHO MOCIEAOBATEIbHBIM OTBET HA MOCTABICHHBIA BONPOC, HO
HpI/I 3TOM IIOKa3aHO yMCHI/IC BBIJACINUTH CymeCTBCHHBIe 158 HGCYHICCTBGHHI)IC HpI/ISHaKI/I u 74 86

MIPUYUHHO-CIIEACTBEHHbIE CBsi3W. OTBET JIOTHYEH W W3JI0XKEH B TEPMHHAX HAyKH. MoOryT
OBITH NOTMyIIeHHl |—2 OmMMOKM B ONpeAeNeHHH OCHOBHBIX TOHATHH, KOTOpBIE CTYACHT
3aTPyAHAETCS UCTIPABUTh CAMOCTOATEILHO.

JlaH HemoNHBIA OTBET, JIOTHKA U TIOCIIEIOBATEIBHOCTh M3IIOKEHHS UMEIOT CYIIECCTBCHHBIC
HapymeHus. JlomyiieHsl TpyOble OMMOKHA MPH OMNPENCICHUM CYIIHOCTH PACKPBIBAEMBIX
HOHﬂTHﬁ, TCOpHﬁ, HBHCHHﬁ, BCJICACTBUC HCIIOHUMMAHUA CTYACHTOM HUX CYHICCTBCHHBLIX U 60-73
HECYIIECTBCHHBIX TIPU3HAKOB M CBS3eH. B OTBETE OTCYTCTBYIOT BBIBOJIBI. Y MEHHUE PACKPHITH
KOHKPETHBIC MPOSIBIICHUS 0000IIEHHBIX 3HAHMI HE TIOKa3aHo. PeueBoe odopmiieHue TpedyeT
MOITPABOK, KOPPEKIIHH.

JlaH HETIONHBIA OTBET, MPEICTABISAIONINI cOO0H pa3po3HEHHbIE 3HAHUS IO TEME BOIPOCa C
CYIIECTBEHHBIMH OIIMOKaMHW B  OMNpeJeNeHusK. [IpucyTcTBYIOT —(parMeHTapHOCTS,
HEJIOTMYHOCTD M310keHMs. CTYZIEHT He OCO3HAET CBA3b JAHHOI'O TMOHATHS, TEOPHUH, SBICHMUS
C JpyrUMH OOBEKTaMH JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOABI, KOHKpETH3alMs | 0-60
JO0Ka3aTCJIbHOCTb H3JIOXKCHHUA. Peus HErpaMOTHas. I[OHOJIHI/ITGJ]LHI)IG U  YTOUHAIOLIUC
BOINPOCHI MpEMNoJaBaresii HEe IMPHUBOAAT K KOPPEKLUUHM OTBETa CTyICHTAa HE TOJBKO Ha
IMOCTaBJICHHBIN BOIIPOC, HO U Ha APYrue€ BONPOCHI AUCIMUITIIINHBI. He IMOJIY4YC€HbI OTBCTHI 110

0a30BBIM BOIIpOCaM JUCHUIINHBI.

[IIkana nepeBoJia HTOrOBOro peHTHUHroBoro 6amia Ry B 4-0aJuIbHYI0 CUCTEMY OLIEHKU 3HAHMIA.

WntepBan OanioB pedTHHTa Onenka
0<R,<60 «HEYJIOBJIETBOPUTEIBHO (2)
60<R, <73 «yIOBIETBOPUTENLHOY (3)
13<R <87 «xopormrio» (4)

87<R, <100 «otaHo» (5)
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu

HwxHeKkaMCKHil XUMHKO-TEXHOJIOTHIECKI HHCTUTYT (prinan) henepaabHOTo
roCyJAapCTBEHHOTO OFO/HKETHOTO 00Pa30BaTEIBLHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«KazaHCcKuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Kadenpa HepTexuMuiaeckoro CHHTE3a
Hanpagsnenue noarorosku: 18.04.01 Xumuueckast TeXxHOI0TUS
[Tporpamma: Pa3paboTka 1 co31aHHE BHICOKOTEXHOJIOTMYHBIX XUMUYECKUX MPOU3BOJICTB

KommuiekT 3aianuii 11s 1a060paTopHbIX padoT
no mucouminge 51.B.02 [Tpenns3noHHBIE METOABL HCCIEIOBAHUN B OPraHHYECKON XUMUHU
Pa3pnen: Xpomarorpagus
Cemectp 2

JlabopaTtopHnas pabota Nel
KauyecTBeHHBIH aHAJIN3 10 TApaMeTPaM y/AepKUBAHUSA
KoanyecTBeHHBIH aHAJM3 CMeCH Pa3IMYHBIMH METOAAMU

Hens paGoter: 1) IIpoBectu wuaeHTUPUKALMIO COCAMHEHUNH C HCIOJIB30BAHHEM
ATAJIOHHBIX 00Pa3I[0B METOZOM «CPAaBHEHUS» M METOJIOM «T00aBKNY;

2) llo3HaKOMHTbCS C BO3MOXXHOCTBIO TPYIIOBOM MACHTU(UKALMU HCCIEAYEMBIX
BEIIECTB Ha OCHOBE IpaUYeCKUX 3aBUCUMOCTEH MEXIY XapaKTePHCTUKAMHU YICpKUBAHUS
BEIIECTB, UX CTPOCHUEM, CBOMCTBAMH U YCIIOBUSMU OIIBITA.

3) OmpenenuTb  KOJWYECTBEHHBI  COCTaB  aHAIM3UPYEMOW CMECH METOJaMU
BHYTPCHHEH HOpMaJM3amiy, METOJIOM BHYTPEHHETO CTaHAAapTa U CTaHIapPTHON J00aBKH.

Annapatypa,  yciaoBus M O00BEKThl  XpomarorpadupoBaHus — (mapamerpbl
XpomaTorpadupbsIBaHHsI MOTYT ObITh U3MEHEHBI):

Xpomarorpad «Kpucrammokc4000» wmu npyroit ¢ JUWII. Hacamounas KkonoHka
(100x0,3) cm.

I"a3-HOCHTEND —aproH

Temnepatypa repmocrtara konoHok — 100° C

Temnepatypa tepmocrara ucnapurens — 130 °C

Temnepatypa tepmocrara JJUIT —130°C

Ckopoctb raza-Hocutens —1 Omi/mMu H

[IIxayia 4yBCTBUTENBHOCTH JIETEKTOPA

(mogbupaeTtcs skcriepuMeHTanbHO) — 128x 109

O6beM BBOAMMON B unapuresb npoosl — 0,4 MK

Ckopoctb 1eHTsl camonucia —0,6cm/M uH

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

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

HckyccTBEeHHBIE CMECH:

Bo3MoHBI clieayromye roMoJI0orHuecKue psbl (1o BEIOOpY MpernoiaBaTens):

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

2. Bbensodn, Toiyou, 3TUI0EH30IT;

3. DTaHOM, MPONaHoJIbl, OyTaHOJIBI, IEHTAHOJIBI;

4. AueTtoH, METWJISTWIKETOH, TUITHIIKETOH.

Xon palboThl:

BeiBenute xpomarorpad Ha paboumii pexxum. Onpenenure — Bpems — BbIXoJa
HecopOupymomerocs  komnoHeHTa. Caenaiite 2—4  mapamienbHBIX — ONpENElIeHHs]  J10
MIOJIy4YEHUsI BOCIIPOU3BOJUMBIX PE3YJIbTATOB.
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[Ipoananu3upyiiTe 3TaJOHHBIE CMECH, OTMEuYas BpEMEHa YACPKUBAHUS BBIXOJSALIUX
KOMIIOHEHTOB TI0 CEKYHJIOMEpY WU C TOMOIIbI0 HHTerparopa. Heobxogumo noOuThCS
BOCITPOM3BOJUMOCTH BpPEMEHU YJIEPKUBAHUS, HJIA Yero ciaenath 2—3 mapaulesibHbIX BBOJA.
Pasmep 103bI M YyBCTBUTEIBHOCTH HIKAJbl PETUCTpaTOpa HEoOXoIuMo moao0paTh Tak,
4TOOBI IIUKU Ha IMarpaMMHON JIHTE€ 3aHUManud 2/3 ee I[UpUHBL 3aKOHYHB
xpomaTtorpaupoBaHie MCKYCCTBEHHOW CMeECH, MPUCTYyNalWTe K aHaIu3y (B Te€X K€ YCIOBHSIX)
COCIMHEHUH, KOTOPBIE MPEACTOUT HICHTU(PUITIPOBATH B 3TON CMECH.

BosbmuTe 01MH 13 3TATOHHBIX 00PA3I0B U OMPEICIUTE €ro apaMeTphbl yIep:KUBaHUS Ha
00enx KOJIOHKax (Jenath 1o 2—3 napasulenabHbIX onpezaeneHus). CpaBHUTE IOJYYEHHOE BPEMs
yAEpKUBAHHUS JTAJIOHHOTO oOpaslia ¢ BpeMEeHaMH yAEp)KUBAaHHs, COCTUHEHUIN BXOMASIIUX B
COCTaB cMecH (CpaBHUBAIOT JaHHBbIC, TIOJYyYECHHbIE Ha OJHOM W TOH K€ KOJIOHKE).
Unentuduuupyiite 5TO COEAMHEHME HAa XpoMaTorpaMMe HCXOAHON cmecH. Bospmute
ATAJIOHHBIA oOpasern (TOT »e), A00aBUTh €ro B MCXOJHYIO CMECh W NpOaHAIU3UpYyHTe
AQHAJIOTMYHO, OINHMCAaHHOMY BbIIE (HA 00eHX KOJIOHKAaX, MPOBOJA MO 2—3 mapasuiedbHbIX
onpeneneHus). Onpenenure OTHOCUTENIbHOE BpeMsl YAepKUBAHUS, OTMETUTh Ha XpoMaTorpamme
CUTHAJI, IUIOIIA/b KOTOPOro yBeanumiach. [IpeanosoxKuTenbHO 3TOT CUTHAI COOTBETCTBYET
HAaNMEHOBAHMUIO JTAIOHHOTO oOpasma. TouHylo HISHTH(DUKANUIO MPOBEAUTE C yYETOM
CO00paKeHM, BHICKa3aHHBIX BBIIIIE.

[ToBropuTe oOmnMUCaHHBIA XOJ paboThl, B3SIB JJIA aHalu3a CISAYIOIMMA ATaJOHHBIN
oOpaszen. B pesynbrare mpojenaHHOro aHajiu3a caelaiTe WACHTU(DUKAIMIO OIMpeneisieMoro
oOpas3la Ha XpoMaTorpaMMe UCXOJHOU CMeCH.

Ha onmHolt m3 xpomMarorpaMMm cMecH M 3TajJOHHOrO oOpas3ma (J1:00oro) Hu3MepbTe
paccrosinue yaepxupanusi. CpaBHUTE JaHHBIC JJII CMECH U JJIsl 3TaJlOHA, IEPECUYUTATh MM B C U
CPaBHHUTh C JAHHBIMU CEKyHJIOMepa, I[IOJIyYeHHBIMU TMpU aHanu3e. Takum o0Opazowm,
HEOOXOAMMO HAYUYUTHCS TEPEBOAUTH IapaMeTp «PACCTOSHUE YACPKUBAHUS» B IapaMeTp
«BpEMS yIEPKUBAHUSI.

[lo ykazanuio nmpemojgaBaTeNisi TMPEJICTaBbTE  HEKOTOpPHIE  JaHHBIE B BHUIE
napaMeTrpa—«o0beM yIep)KUBaHUs». 3amonHuTe Tabnuiyy. Hamummre Ha XpomaTorpamme
WCXOOHOM M aHaIM3UPYEeMOM CMECH HAauMEHOBAHUS  KOMIIOHEHTOB. XpOMAaTOTpaMMBbI
MPUJIOKUTE K OTUETY:

Tabmaa — TNapasseTpa KaMecTEENHON QML

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

Lei | | =

Hegyeoroemas X

CHIECE X

X

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 YIEP)KUBaHUSL. 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 aHAIM3 cMeCH Pa3JINYHbBIMU MeTOAAMH

PaboTa BBINONHAETCS MaJIBIMU IPYNIIaMUA. MarucTpsl 10 JKEIaHUIo JAETATCS Ha Mable
TPYIIIBI 1O 4-5 YeNOoBeK.

Anmapatypa,  ycinoBHs M OOBEKTBl  XpomartorpapupoBaHus  (ImapameTpsl
xpomaTorpadupoBaHusi MOTYT ObITh U3MEHEHBI):

Xpomarorpad «Kpucrammoke 4000» wnm apyroit ¢ JWII. Hacamounas konoHka
(100x0,3) cm.
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l'a3-HOCHTENDL —aproH

Temneparypa Tepmocrara koioHok — 100° C

Temnepatypa tepmocrara ucnapurens — 130 °C

Temneparypa Tepmocrara JJUIT -130°C

CkopocTtb raza-mocutens —1 Omir/mMu H

[Ikana 4yBCTBUTEILHOCTH JIETEKTOpA

(moxOupaetcs sKcnepuMeHTanbHo) — 128x 109

O6bem nmxekTupoBanus —0,4MKI

Ckopoctb neHTsl 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. DraHom, MpONaHoibl, OyTaHObI, IEHTAHOJIbI;

4. ALETOH, METUJIATHIKETOH, JUITHIIKETOH.

O6bekt xpomarorpadupoBanus: 1% unu 3% wunu 5% pacTBOpPHI ATHIOBOTO CIIUPTA, B
KayecTBE BHYTPEHHEro cTaHjaapTa ucrnoisb3yercs 4% H-mponuioBblii cnupT. Ilo  ykasanuro
IpenoaaBaTenss HCClIeAyeMble PacTBOPBI MOTYT OBITh 3aMEHEHBI.

Xon paboThI:

3anuchIBalOTCS TPU XPOMATOTpaMMbl AHATU3UPYEMOHl CMecH. BBIUUCISIOT 3HaUYeHUs
ioniaaeld mukoB 1o Gopmyte (55). HeobxomuMblie MOMOTHATEIBHBIC TTOCTPOCHUS BBITIOTHSIOT
TOHKO OTTOYEHHBIM KapaHpaamioM. [lpu wu3MepeHMHM  IIUPUHBI  TUKOB  TOJB3YIOTCS
W3MEPUTEIIBHOM JIyMIOW M MpHU 3TOM YUYUTHIBAIOT IMIMPUHY JIMHUH, 3alHCHIBAEMONU TEpOM
peructparopa. JlaHHble sl TpEX XpOMaTOrpaMM 3aHOCST B TaOJIHILY.

Tabmag | — Koogueereennnil amamns

Covnemenne B. s by mm R . n S

Ha ocHOBaHMHM MOJYYEHHBIX JAaHHBIX PACCUUTHIBAIOT BOCIHPOM3BOANMOCTH U3MEPEHUS
BBICOT U TUTOIIA/ICH TTHKOB.
Koadduunent Bapranuu Beraucisercs no popmyse:

Sy
n = ——-100%
'
rae SW — CpCaHAd KBagpaTH4Hasd MMOrpCIIHOCTh ONPCACICHUA IMapaMeTpa IrKa,
WK

w K

3

rae W — pa3HOCTh MEXy HauOOJIbIINM U HAUMEHBIIIUM 3HAYCHHUSIMU psifia U3MEPEHUH;
Kw — cratuctuueckuii ¢paktop, 3aBUCAIIANA OT YnUCIa U3MEepeHui (cMm. Tabi. 2).

Tabmmz 2. Jmucmm dasropa K, ana pacuema npnfimnsEennoro CTamEprHong

OTEIHFHEH AR

YWers ——TTT
Inens mapi. LieL 2 3 4 5 6 ) § 9 1
HELX (IR E

K., 089 | 059 | 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:

o

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.

Prureune
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AHAJIN3 KOHTPOJILHOH cMeCH MeTOJ0M BHYTPEHHero cranaapra. B mpoOy BBomsr
pacTBOp CTaHIApTa W3BECTHOH KOHIIGHTPAIlMM, CMECh BBOJAMUTCA B xpomarorpad
CPaBHHMBAIOTCS IUIOMIAAN MUKOB BemiecTsa (i) u cranmapra (S).

AHaAIMTHYECKOE  OIpENEeNICHUe MPOBOIAT  cienyromuMm  obOpasom: CMeImuBaroT
OTIpe/ICNICHHBI 00beM aHamu3upyeMoit mpoosl (Vi) ¢ ompeneneHHbiM o0bemMoM (Vs) pacTBopa
cTaHaapra (S) U3BECTHOM KoHIeHTpanuu Cm,s.

OmnpeneneHHbIl 00bEM CMECH BBOJUTCSA B Xpomarorpad, U3MEpsIOTCs TUIOIIATU TTHKOB
BemiecTBa (1) U BemlecTBa cranjgapra (s) mo xpomarorpammam Si u Ss. Konnenrpamuio Cm,i
BEIIIECTBA 1 PACCUUTHIBAIOT 110 (hopMyIIe:

.
S L
R Y -

Benmuuuny fi/fs omnpenmensitor Kak OTHOIIEHHE IUIONIAJIEH MOJEIBHONW CMECH C
U3BECTHBIMH KOHIEHTpanuaMu Cm,i = Cm,s.

[Tpumep: Janubsim metogom ¢ JAMIT ¢ ucnonb3oBaHreM BHYTPEHHETO CTaHAApTa B KPOBU
ObUI OTIpeIeNIeH ATaHOJI, PACCUMTATh €T0 MACCOBYIO KOHIIEHTPALIMIO.

B kadecTBe BHYTPEHHErO CTaHAAPTa MPUMEHSUICS METHIIATHIIKETOH.

Bemnuuny fi/fs omnpenmensiu mpu  aHanM3e BOJHOTO pacTBopa »dTaHona (i) u
METHJISTUIIKETOHA (S) OAMHAKOBBIX KOHIeHTparuil Cm,i = Ci,s = 2 MI/MJI HOJIY4YWIM 3HAYEHMS:
Si =401 mm2 u Ss =859 mm2. Torzna u3 BBILIENPUBEACHHOIO YpaBHEHUs cienyert, uto fi/fs =
2,142 (otHomrenue Vs - Cm,s/Vi - Cm,i = 1). CoOCTBEHHO aHAIM30M KPOBH OBLIH TOTYUYCHBI
cleAylolMe JaHHble: 00beM KpoBU Vi = 1 M, o0beM BOJHOrO pacTBOpa cTaHaapra cC
KOHIIEHTpauuen

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

Preurcune

Lo jimnea ﬁ-l.ill-: 1,501 sarisan
1-&15
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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AHaJIN3 KOHTPOJIbHOH CMeCH METOI0M CTAHAAPTHON 100aBKH

K uccnenyemoii mpobe A00aBISAIOT ompefeieHHOe KOJMYECTBO aHAIM3UPYyeMoro BemiecTsa (i).
[IpoBoxuTcs nBa BBO/A MPOOBI: B MEPBBIN pa3 BBOIUTCS ONPEAEICHHOE KOJINIECTBO HCXOIHON POOKI, a
BO BTOPO#i pa3 [ | onpeAesieHHOe KOJMYECTBO CMECH, B KOTOPYIO BBEJEHa cTaHaapTHas Ao0aBka.

[MocnenoBaTensHOCTH OMEpaLnii:

1. B xpomatorpad BBOAuTCS ompeneseHHBIH 00beM (Vi) aHamU3upyeMoi MpoObl, H3MepseTcs
iomaas Si [ ruiomaabr nuka BemiecTsa (i) Ha XxpoMaTorpaMMe.

2. Ormpenenensplii  o0beM aHamm3upyemoir 1poOsr (VO0i) cMmemaeM ¢ OMpeIeeHHBIM
oowemoMm (VOs) pacTBopa ompezensemMoro BeriectBa (i =s) U3BecTHOH KoHIeHTpanuu (Cs).

3. B xpomarorpad BBomWTCS ompeneneHHbIH 00BeM (V') cmecH, MONXy4eHHOH TO 1. 2,
u3MepsieTcs momanp (S'1) [ ruiomanp nuka BemecTsa (i) Ha XpoMaTorpaMme.

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

'I‘.'" . |: - | !

. =t __0&,
E o |

Illl- | I ."..II 'I
¥,

[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.

Peurenne: B namem cayune VOV 1, moTasy ITHM COOTHINICHNT
oM MOENO IIr‘l\.'III.":-I_TII\."Ilu Ti!l'.lil NOaYUEHM
507" 0,879 [10d0 1

)
. —-=1 =2.17-10 rimn
10 | 867 1

= (Jenraa)

AHAJIN3 KOHTPOJILHOI CMECH METO0M a(COTIOTHON KaJINOPOBKH

Hemp pabGotei:  OnpenenuTh KOJMYECTBEHHBI COCTaB  aHAJIM3UPYEMOH CMecH
METO0M a0COIIOTHON KaMOPOBKU

Arnmaparypa, YCIOBHSL  H 00BEKTHl  XpomarorpadupoBaHUs (mapameTpsl
XpomarorpadupoBaHus MOTYT OBITh U3MEHEHBI):

Xpomarorpad «Kpucrammokc 4000» wumu apyroit ¢ JUWII. Hacagounas kosioHka
(100x0,3) cm.

I"a3-HOCHTENB —aprOH

Temnepatypa repmocrara kosnoHok — 100° C

Temneparypa Tepmocrtara ucnapurens — 130 °C

Temnepatypa tepmocrara NI —130°C

CxopocTs raza-nocutens —1 Omi/mMu H

[IIkana 9yBCTBUTEIBLHOCTH JETEKTOpPA

(mogbupaetcs skcriepuMeHTanbHOo) — 128x 109

O6wem nnxexTupoBanus —0,4MK1

CxopocTts jeHTsl camonucia —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/IaBaTEeNIN):
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H-I'ekcaH, H-OKTaH, H-HOHAH;

bensour, Tomyos, 3THIOEH301T;

OTaHoJI, IpPONaHoJbl, OyTaHOJIbI, IEHTAHOJIBI;
. AIICTOH, METUJIATUIIKETOH, IU3THIIKETOH.

OGBGKT xpomatorpadupoBanus: 1% wmm 3% wumu 5% pacTBOPBI STUIOBOTO CIUPTA, B
KauyeCcTBE BHYTPEHHEro cTaHaapTa ucnosibzyercs 4% H-nponuioBbld cnuptT. [lo ykazanuto
MpernoaaBaTeliss MCCIeAyeMbIe PacTBOPBI MOTYT OBITh 3aMCHEHEI.

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 abcomoTHO TeX K€ YCAOBHAX XpomarorpadupoBaHuss BBOJMM ONPEACICHHBIH 00beM
(Vs) xaamOpoBOYHOTO pacTBOpa ¢ M3BECTHOH KOHIeHTparued crtanmaprta (Cm,s), u3MepsioT Ss, T.€.
TJIOMIAh TTMKA BEIECTBA (S).

3. Jnsa pacdera KOHIIEHTpAIMY BellecTBa (i) B aHAIM3UPYEMOH TpoOe MCIIONb3YI0T ypaBHEHHE:
[-5 -,

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 5T0# 1eNbI0 TOTOBAT PACTBOPHI AHATU3UPYEMOr0 BELIECTBA PA3IUYHON KOHIIEHTPALUU
C y4YeToM TOro, 4YTOObI OHa HE BBIXOAWIA 32 JIMHEWHBIA JUHAMUYECKUN JUana3oH
JIETEKTOpA.

BBomsaT B xpomatorpad ompeneneHHOE KOJIHYECTBO MPOOBI, HM3MEPSIOT IUIONIAaN
MOJIYYEHHBIX IMUKOB U CTPOAT KATMOPOBOYHYIO MPAMYIO 3aBUCUMOCTH KOHIICHTPAIMH BELIECTBA
(Ci) or mmomanu (Si). Ilocme dwero ot mperomaBareis IMOJYYAalOT BEHMIECTBO HEM3BECTHOM
KOHIIEHTpAIlUU, XpoMaTorpadgupyroT ero B TeX Ke YCIIOBUSAX H  OIPENEINSAIOT ero
KOHLIEHTPALHIO.

OTtpa3zute pe3ynbTaThl NOJIYYEHHOTO HCCIIEIOBAHUS B BHIBOJAX.

Pa3nen 2: UndpakpacHas CneKTPOCKOMUSI
JlaGopatopHnas paborta Ne3
WNnentudukanum ankunpHeix ¢pparmentoB. Unentudukanus cesazeit C=C u
alleTUIICHOBBIX CBA3EH.
MarucTpsl aensaTcs Ha Malible Tpymmnsl o 4-5 yenoBek. Kaxnoit rpynne Beigatotcest 5-6

HEMOANMCAHHBIX aMIyJl, COJEpXKAalIUX MPEAEIbHbIE W  HENPEJENbHbIE  YIIEBOAOPOJBI.
CHumarorcst MK-ciekTpbl W, MOJIb3YSACh HIKEU3JIOKEHHOW Teopuel, HeoOXOIMMO IPOBECTH
KA4eCTBEHHBIN aHAJIN3 HEU3BECTHBIX BEILIECTB.

Unentudukanuu ankmibHbix dparmedToB. s rpynn CHsz, CH, nHabmromaroTrcst B CHIEKTpe

MIOJIOCHI MOTJIONIEHUS, 00YCIIOBJIEHHbIE BAJICHTHBIMH U J1e(OPMAIIMOHHBIMU KOJIEOAHUSIMU CBSI3U
C-H.

Banentnsie konebanus cBsa3u C—H ankuinbHBIX (parMeHToB 0OHapyx)uBaroTcs B obnactu 3000—
2840 cm *. HeoGXO0MMO ITOMHHTE clIeyIollee MPaBUiIo: BaJCHTHBIEC KoeOaHus CBsA3EH Csp3—H,
KaK MpaBHIio, Habmogaores Hibke 3000 cM ', B TO BpeMs KaK BaJCHTHBIC KOJEGAHMS CBs3eil
Cspz—H u Csp—H nexat Bbimie 3000 cMm . -1

Banentusle konebanus wmetwiabHbIX Tpynn (CHz ) HaGmiomaioTcss B BHAE JABYX I0JIOC
HOTJIOIIEeHMS ITpu 2962 n 2872 em L [lepBasi — pe3ynbTaT aHTUCUMMETPUYHOTO (as) BaJIEHTHOTO
Kose0aHus, B KOTopoM jBe cBsi3u C—H MeTunpHOM rpynmbl pacTArMBaIOTCS, B TO BpeMsl Kak
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TpeThst cxumaetcs (vas CHs3). BTopas momoca o0ycnoBieHa CHMMETPUYHBIME (S) BAJICHTHBIMH
konebanusmu (vs CH3), korma Bce Tpu cBsisu C—H pactsruBaroTcs uiu CKHUMArOTCS B ¢ase.
Hanmnune
COOTBETCTBYIOIUX I10JIOC.

Banenrtnsie konebanus metmineHoBbix rpynn (CHy ) Takxke HaOmOIAlOTCS B BUAE JBYX IMOJIOC

HCCKOJIBKMX MCTHUJIBHBIX TIpPYyIIIl [IPUBOAUT K YBCIWMYCHUIO HWHTCHCHUBHOCTU

noryomenuss (2962 u 2853 CMil), 0O0YCJIOBJICHHBIX aHTUCUMMETPUYHBIMU (Vas CHy) u
cumMeTpudHbIME (Vs CH2) BaJIeHTHBIMU KOJICOQHUSAMU.

Hedbopmarmonnsie konebanus cBsizn C—H ankwibHbIX (GparMeHTOB. B MeTunpHO# rpyrmime
MOTYT TMPOSIBIATHCS [Ba Je(POPMAIMOHHBIX KOJeOaHUs: CHMMETpUYHOE [ehopMaliOHHOE

xoneGanue (5 CH ), mposiBisiromeecst okono 1375 cM *, ¥ aHTHCHMMETpHYHOE 1e()OpPMALIHOHHOE
kosebanue (0,5 CH3) — B oOmactu 1450 emt (puc. 4).

) H
HY [ 4
) )

H'
Puc. Cummerpuynoe aepopmalimoHHoe konebanue B MeTHIIbHOM rpymre (1);
AHTHCUMMETPHYHOE JiehopMaMOHHOE KOJICOaHUE B METHIILHOM Tpytie (2)

L] L1

ITornomenue npu 1375 CM_l SBJIAETCS] BAKHBIM KPUTEPUEM MOATBEPAKIEHUS cTpoeHus1. OHO
OTCYTCTBYET B CIIEKTPaX COCIMHEHUH, HE COJAECPKAIINX METWILHOM IPYIIIIBL.

B mertunenoBoii rpymnme HabI0MaeTCA YeThIpe THIA J1e(OPMALMOHHBIX KOJIeOaHUit
(HO)KHUYHBIC, BECPHBIC, MAITHUKOBBIC, KPYTHIbHbIC). [Ipn 3TOM Hambosee MHPOPMATHBHBIM

-1
ABIsIETCS TorioueHne B obnactu 1465 cm ~, 00ycClOBICHHOE HOXHUYHBIM
nedopmaronabM kostebanuem (6 CH2) (puc. 5, tadm. 1).

100 4 e ——— - —_
4 g 3
1 *3
1 - - = \-.) . A)
& ] Q‘{ P -3 . W
o | CH3(CHz)yCH, — 8
B — -
= 50 4 d - ‘
e ~ Y
P !
= 4 o I130CKOCTHOC MAocKoCTHOS
a achopMatinonnoe neopMALMONNOe
= i 2 HOXHHYHOC Koachaume, &, CH,. M THHXOBOC KOseOaHme.
’ 3 ~1465 e pCH,, ~720 en’!
T L LJ L 1 L g L LJ LJ 17' L LJ L 4 L] Ll L L I Ll ns L} Ll 1 Ll Ll L L I L h g | Ll 1
4000 3000 2000 1000

Boawossic ancaa (e ')

Puc. UK-cnexTp noagexana
Ta6mura 1. - CBoanas Tabnuia BageHTHBIX (V) U aedopmaronbix konedanuit (6) C—H u C—C
CBsI3€il pa3JIMYHOrO TUIA YTIIEBOJIOPOJIOB

Tunsl cBsA3H BaJjienTHbIE Jdedopmannonnsie kojedanus, em !
KoJe0aAHns., CM
1 2 3

C—H metunbHOM rpynmsl Vas 2962 1 v 2872 0s 1375 1 6,5 1450
MetunenoBsix rpynn CHy Va5 2962 1 v 2853 U3 4-x nanboiiee HHTEHCUBHO 05 1465

=C-H 3010-3095 C-H 1000-650

=CHR 3040-3010

=CH, 3095-3075

C=C 1650
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R—C= C- (otcytcTByeT ¥
allCTUJICHA N MOHO3aMeIJ_I€HHLIX)

2260-2100

-C=C-H 3333-3267 700-610
C-H 6en3oma 3100 u 3000 Burermtockoctasie 900—675 ¥ IIOCKOCTHBIE
1300-1000

O06epToHbI 1ehOopMaLIMOHHBIX KOJIeO0aHUN

CkeneTHbIe KOeOaHHsT UK
(6en3our)

1600-1585 u 1500
1400

Unenrudukauus cesaseit C=C: Bce 00bIYHBIE AJIKEHBI NOrJIOWIAT B obiiactu 16500120

em ! (puc. 5.8, 5.9). Hactora BasmeHTHbIX Kojebanuit =C—H nabmomaercs npu 3010-3095 oM

npudem 3HadeHue v=C—H omnpezaensercs CTeneHblo 3aMEIIeHHs TIPH IBOWHOM CBs3M (Tad:. 1).

100 s o
: - “v g3
] B S g
£ 3 3 =
. W *
=
3% T
5 ! HyC=CH—(CH3)yCH;
g 3
g
.
g
T T T T T T L) | | T L] Ll 1 T 1 L] 1 ¥ 1 1
4000 3000 2 1000
Boanossie <ncaa (cm')
Puc. UK-cnextp nonenena-1
- [N
£100 F 4
= 60 “ce M
= T e
e Ul b
H-C-
I 8 CH=C - <Xy
i L 1 L 1 1 J i 1 1 1 |I 1 il L =
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 700
Bommopoe mieto, o'
Puc. UK-cnektp rexcena-1
HaubGonee xapakTepHbIMH THIAMH KoJeOaHWN alKEHOB SIBISIOTCS  BHETUIOCKOCTHBIE

nedopmarmonnsie konedannst C—H B obmactu 1000-650 eM

JLis aneTusieHoBOW rpyNIibl XapaKTepHbl BaJIEHTHBIE KosieOaHus cBsa3eil aAByx tumnoB: C=C u C—
H. Jlns amermneHa M ero MOHONPOM3BOJHBIX XapaKTEPHO TaKXKe I10JI0Ca IOTJIOLIEHUS
nedopmanmonnbix konedbanuit C—H. Ha puc. 7 npusenen UK-cnektp rentuna-1.

Banentarle xonebanus cBasu C=C gaOmromarorcss B Buie Cia0O0M ITOJOCHI IMO-TJIOIIEHUS B
o6macti 2260-2100cm . Jljist caMOro ameTHIeHa i ero CUMMETPUYHO 3aMEILECHHBIX BAJICHTHbBIE
kosiebanuss C=C He NposIBISAIOTCS.
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Boaxossie yuena (oum-1)

Puc. UK-cnektp rentuna-1
Banentnsie konebanust cBsizeii C—H B crekTpax MOHO3aMEIIEHHBIX aKWHOB IPOSBISIOTCS B
oGmactn 3333-3267 cM ' B BHIE HMHTCHCHBHOI IOJOCH IOTIOMmEHHs. JledopMaIHOHHbIE
konebanuss cBs3eir C—H TepMuHaNbHBIX anKWHOB (CBSI3b HA KOHIIE IEMH) M HX
MOHO3aMEIIEHHBIX Jal0T CUIBHYIO HIMPOKYIO IOJI0CY MOIJIOIEHUS
B 06macti 700-610 cm .

JlaboparopHas pabota Ne 4
Wnentudukanus ApoMaTHIeCKUX COSTUHEHHH, KapOOHUIBHBIX, KAPOOKCHIILHBIX U
THJIPOKCHIIBHBIX TPYIIIT
MarucTpsl AesTCs Ha Malibie TPYIIbI 10 4-5 denoBek. Kaxol rpynme BeigatoTcest 5-6

HEMOAMNUCAHHBIX aMIyJ, COJEpKallluX AapOMaTHUYECKUE YIJIEBOJOPOJbl U  YIIIEBOJIOPOJBI,
coJepkaie KapOOHWIbHBIE, KapOOKCHIIBHBIE W THAPOKCWIbHBIE Tpynnbl. CHumarotcs Mk-
CHEKTPbl M, MOJB3YSCh HWKEHU3I0KEHHOM TeopHell, HeoOXOAMMO NPOBECTH KaueCTBEHHBIN
aHAJIN3 HEU3BECTHBIX BEILIECTB.

Apomartudeckue coenuHeHus. Jlyig O€H301bHOIO (parMeHTa) XapaKTepHO YEThIpe THIIA
KosnebaHuit csizeil (puc. 8).

100 1""‘ \ ﬁ/’\

4 \
4
o
1 Obeproms n L
& 3 P /,(‘H? COCTABHLIC HACTOTM % 1 = .
- ] S % g2
e 50 4 [ : | 3 =
= 9 S Sy = l
i 1 ¥ cn Y
- £% 2~
g ] a0 ~ &
= 4
y -
oy T T = e fay e o T Y Ty e e—.yr e | ey Ema Swy D e (RN YEEE PR
4000 3000 2000 1000

Bosmonse unciaa (em!)

Puc. 8. UK-cniekTp o-kcuiiona
Banentnsle konebanus C—H nabmogarorcs mexay 3100 u 3000 cM . TTonoch! 5THX KoseGanuit
HUMEIOT CPEHIOI0 HHTEHCUBHOCTD U OOBIYHO MPEACTABISAIOT CO00M rpymmy MoJioc.
BuennockoctHble Aedopmaiimonsble koneOanus cpszeil C—H B Kojblle MposB-JSIOTCS B BHIE
MHTEHCHBHBIX 110JIOC TIOrTIOMeHns B obiactn 900675 cM ', Dro HauGomee nH(pOpMaTHBHBIE
nosiocel nornomenus B MK-cnekrpe apomarnueckux co-equHeHWH. [10JI0Chl MITOCKOCTHBIX
KoJTeGanuii posBisoTCs B oGmactr 1300— 1000 v *. OGepToHBI (3TO IIEPeX0/Hl Ha YPOBHH V2,

V3, nanpumep, nepexoq VO — V2, Ha3bpiBaeMblii NEPBBIM 00EPTOHOM) JehOpMaIlMOHHBIX
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konebanuit C—H mnpossastores B obmactu 2000—-1650 em B BHUJE€ MAJIOMHTECHCUBHEIX I10JIOC
MOTJIONICHHUS (JIerye HaOMI0Aar0TCsI MPU KOHIEHTparuu oopasna B 10 pa3 Beile 0OBIYHON).

Bun stux monoc XxapakTepu3yeT THIl 3aMEIIEHUST B apoMaTHYecKoM KoJjblle. CKeneTHbIe
koJieOanusi, BKarouas koaebanus C—C-1ukiia, moriomarwT B ooaactax 1600— 1585 u 1500-1400
cM *. TIooChl CKENETHBIX KoIeOaHuil 4acto MPOSIBIISIIOTCS B BHJIE TYOJIETOB B 3aBUCUMOCTHU OT
HPUPOJIBI 3aAMECTHTEJICH B KOJIBIIE.

[mapokcuibHas Tpymnna. BBeleHHWe THAPOKCHIBLHOW TPYHIBI B MOJEKYJIY OPraHHYECKOTO

COEIMHEHUS MPUBOJAUT K TMOSBICHUIO MOJOC MOTJIONIEHHUS, CBSI3aHHBIX C KOJIEOaHUSIMU CBsI3eil
C-O u O-H. Banentnsie konebanust O—H mposiBisitoTcs B MIMPOKOM HHTEpBajie dactoT (3600—
2500 cM 1), 9TO CBSI3AHO CO CMIOCOOHOCTBIO THAPOKCHIBHOM IPYIIIbI 06Pa3oBBIBATE BOIOPOIHBIE
cBsizu. CBOOOJHAs, HEACCOLMUPOBAHHAS THAPOKCHUIIbHAS TPyIIa CHUPTOB M (HEHOJIOB MMEET
Y3KYIO TI0JIOCY TOrIomeHusi. B cBogHON Tabmnuie BaleHTHBIX U J1e(OpPMAIIMOHHBIX KOJIeOaHUN
O-H u C-O cBsa3ell NpOW3BOAHBIX YIIIEBOJAOPOJOB TMpeICTaBlIeHa WH(GOpMAIUs, KOTopas
no3BoNIUT uaeHTUuuupoBats MK-crnekTpsl NpOM3BOAHBIX apOMAaTHYECKHX YIJIEBOJOPOJIOB
(Tabm. 2).

Ta6muma 2. CBogHas TabauIa BaICHTHBIX B AedopmarnoHHbix konebanuii O—H u C—O cBsaseit
MIPOU3BOTHBIX APOMATUYECKUX YTIIEBOIOPOAOB

BanenTHble KoJe0aHMs,
1

Tunsl cBSA3U HedopmanuoHubie

-1
KoJe0aHusd. CM

CM_
—OHaccon, denon 3244 ITimockocrtubie 1378
Brennockocrabie 650
C—Hapowar . genon 3052 O6epronbl 2000-1667 cm

Buerutockoctusie 815, 753 cm

C_CaDOMaT, (enon

1601, 1501, 1478

Buermiockoctarie 669

C—0 genon 1231
O—H,ccon B OCH3UIIOBOM CITUPTE 3329 1209
C—Hapoyiar- B OSH3WIIOBOM CIIHPTE 3100-3000

CH; B GeH3m10BOM CIMpTE

2940-2860 CH; (yrnepon B
COCTOSIHUM sz_

TUANUTURATTAN )
C—C xosnbIla B 6EH3UIIOBOM CIIHPTE 1501, 1455 cm *, 1471
OHg;, rexcanon-2 3600 (8 CCl4)
OHaccon, TEKCAHOIT-2 3300uup
C-0, criupt 1200-1000 1450-1250; 750—650

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

KapboHmipHast Tpyora.

XapaKTepU3yIOTCs MHTEHCHUBHBIM ToriomieHueM B oOiactu 1870-1540 oM

Banentarsie xonebauuga cBs3u C=0 angpgernioB W Ke-TOHOB

Tlomoxenue

MI0JIOCHI BaJICHTHBIX Kosiebanuil rpynmsl C=0O omnpenensercs MHOTUMHU (hakTopamu: (pU3NUECKUM

COCTOSAHUCM, OJICKTPOHHBIM

BIUAHHUEM U

COMPSIKEHUEM, HATMUMEM BOJIOPOIHBIX CBS3EH U T. 1.
Banentnsie u nedopmanoHHbie kojaeOaHust KapOOHUIBHBIX IPYII IPEACTaBICHbI B Ta0. 3.

BIMAHHUEM  MaAcCC

COCEJHUX 3aMECTHUTEIICH,

B keroHax c OTKpLITOﬁ OCIIBIO YaCTOoTa IMOTIJIOIICHHA, BBI3ZBAHHOI'O KOJICOAHUSIMH

. -1
KapOOHWJIBHOU TPYNIIbI HabMto1aeTcs B uHTepBayie 1725—-1705 cm .
Tabmuma 3. CBogHas TabiuIa BaJICHTHBIX W Ae()OpMAIMOHHBIX KOJEOaHMH KapOOHMIBHBIX

TPy
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Tunsl cBaA3M

BanenTHble KoJe0aHmsl, M

HedpopManuoHHbIe
KoJIe0aAHUS, CM

C—H meTunbHOMU rpymnimbl, alleTOH

vas 2995 cm  vs 2918 cm

Sas 1422 cM * s 1360 cm

C=0, aneron 1715
C-CO-C, aueroH 1213
C-H B RCHO 975-780
C—H amudarndeckue anbaeruipl

28302810, ci; 2720-2690, cn

C—H apomaTtuyeckue anbiaeruibl

2830-2810; 2750-2720

C=0, B anpaerngax aupaTHUIECKUX

1740-1720

C=0, B asibieTHIaX APOMATHYECKHUX,
0..3-HeHaChIIEeHHBIE

1710-1685

C—H apomaTtnyeckue anbiaeruipl

2830-2810; 2750-2720

C=0, B xeToHaxX anu(paTHIECKNX 1725-1705
C=0, B keTOHaX 1710-1685
C=0, B RCOAr Oxoio 1690

B ajlpacrugax IIOTJIOHICHHME, BBI3BAHHOC BaJICHTHBIM KoJieOaHHEM Kap6OHHHBHOfI
T'pYIHIIbI, Ha6JHO,Z[8.CTC${ B 00JIaCTH HECKOJIBKO 00Jiee BBICOKHX 4acCToT, 4Y€M B COOTBECTCTBYIOIHUX

MeTuiakeToHax (puc. 9, 10).
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Puc. 10. UK-criekTp okTaHans

KapbOokcuiipHast Tpymma.

1000

Kapbokcunbhas rpynna oOHapyxkuBaercs B HMK-cmektpe 1o

BaJICHTHBIM U JeopMalluoHHbIM KojebanusM cBsizu O—H, BaneHTHbIM KojeOanusaM cBsizu C=0
u neopmanoHHbIM KonebanusiM cBsa3u C—O. KapOoHOBBIE KUCIIOTHI BCIEACTBUE 00pa30BaHuUs
BOJIOPOJHBIX CBSI3€M NPEMMYIIECTBEHHO CYLIECTBYIOT B BuAE auMepoB. [lo 3Toil mpuuumnHe
BaJICHTHBIC KOJNEOAHHMs CBOGOIHON THAPOKCHIBHON Trpymmsl (0komo 3520 cM ') HaGmogaroTcs
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TOJIKO B OYEHb Pa30aBIEHHBIX PacTBOpax B HEMOJIAPHBIX PACTBOPHUTEISIX WJIM ra3oBoi (ase.
CriexkTp THNMYHON anupaTuyecKkor KapOOHOBOW KUCIIOTHI MpUBEIEH Ha puc. 11.

100 4 e
g 3 %
2 50 1 :
= ] “
3 < =
e ] TV I
- g ©  HO—C—(CHp):CH,
— -~
T T T T || L Ll T Ll I L . Ll L) | L ] T T | ~r] CX L] L L 1 T L LS T I T T e N
4000 3000 2000 1000

Boanosuie umcaa (em™')
Puc. 11. UK-cniekTp reKcaHOBOM KHUCIOTHI

[Tonocsl BanentHbix konebanuit C=0O kapOOKCHIBHOM TpyIIbl 00jiee UHTCHCUBHBI, YeM
II0JIOCHl BAJIEHTHBIX KoyieOaHUil kapOOHMJIA KETOHOB. OJIEKTPOHOAKIENTOPHBIE TPYIIBI B 0O-
MOJIOKEHUU TIPUBOJUT K YBEIMYCHHIO 4acTOThI moromieHus C=0 (ma 10-20 CMil). B cBoanoit
TaOJIMIIE TPEACTABIICHBl BAJICHTHBIE W Je()OpPMAMOHHBIC KOJICOAHWS  TPYIITHPOBOK
KapOOKCHIIBLHBIX Tyl (Ta0. 4).
Tabnmuna 4. CBojmHas TaOiMilia Bal€HTHBIX M JAe(QOpPMAIMOHHBIX KoJeOaHWUN TPyNIHPOBOK

KapOOKCUIIBHBIX TPYIII

BanenTHble kosie0anus,| Jledopmanuonnbie KoedaHus, em

1

Tunel cBsI3K CM_
C=0, anudartrueckux 1760
HACBIIIEHHBIX KHCIIOT,
C=0Oyccon, aMUpaTHIECKUX 1720-1706
HACBIIICHHBIX KUCIIOT
C=0, anudaTnyeckux HeHa- 1710-1680

CBIINICHHBIX KHUCJIOT

oko10 3000

C-O 1320-1210 uHTEeHCUBHBIE
C-OH 1440-1396 ymepeHHO HHTEHCHBHEBIE
O-H mumepos 3300-2500 ¢ uenTpom BrennockoctHsie, 920

KaD6OKCI/IJ'IaT'aHI/IOH.

Kap6OKCI/IJ'IaT'I/IOH Ja€T OBC II0JOCKHI:

CUJIbBHYIO TIOJIOCY

AHTHUCUMMETPHYHBIX BaJICHTHBIX KojeOaHuil B obmactu 1650-1550 cM ' u Gomee crnadyro
MONOCY CHMMETPHUHBIX BAICHTHBIX KonmeOammii oxomo 1400 cm '. Tlomoca BameHTHEIX
konebanuit O—H otcyrcrByer. CBogHast Tabn. 5 MoKa3blBaeT BaJIEHT-HbIE U J1e(pOopMallMOHHBIE

KOJIeOaHMs TPOU3BOIHBIX KapOOHOBBIX KUCIIOT.

Tabmuma 5. CBoaHas Tabnuua BaJEHTHBIX M JedopManroHHbIX konebanuit B UK-

CHEKTpax MPOU3BOJHBIX KAPOOHOBBIX KHCIIOT

BanentHble Hedopmannonn
Tunsl cBaA3M KoJeGaHus, cM ble KoJeOanus, cM
C—H apomaruueckune 3075, 3052

1771
C—C xomnbna 1601

CHj; 045 1493

01378
C(=0)-0 aneraTHOM Tpynmsl: 1200
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C=0 anu¢aTrueckue cIoxKHbIE 3PUPbI 1750-1735
(3a UCKIIIOYeHUEM (hOPMHUATOB)

C=0 ¢opmmuarsl, o,-HeHACHIIIICHHBIC 1730-1715
CIOX-HbIe 3DUPBI U OEH30aThI
C=0 B raJIoreHaHrUAPUIHON IpyIIIE: 1815-1785; 1812;
C—H B 6en3oiinom aaruapuae; C=0; C— 3067, 3013; 1779,
CO-0-CO-C 1717: 1046
C=0 B akpusaMu/ie 1679 1617
NH B akpunamue 3352 700—-600
agTucuMMeTpuuHbie 3198 BHEIJIOCKOCTHBIE
C—N B akpunamue 1432

N=O B HUTPOCOEIMHEHUSIX

Jlaboparopuas pabota Ne 5(paboTa B MajbIx TpyIIax)
Wnentudukanys cioxH03(QUPHBIX, aMHHHBIX TPYIII U a30TCOJIEPIKAIUX OPTraHUICCKUX
COEMHEHHI
[Tpu opranuzamuu 1a00paTOpHOIT pabOTHI B MHTEPAKTUBHOU (opMe, ClieyeT oOpaliaTh

BHUMAHHC Ha CICAYIOUNIUEC €€ ACIICKThI:

HyxHo yGeanuTscs, yTo yyaiuecs: 00J1afaoT 3HaHUSAMHU U YMEHUSMH, HEOOXOJUMBIMH IS
BBINOJIHEHUS TPYNIOBOro 3ajgaHus. HexBaTka 3HaHMI OYeHb CKOpPO JacT o cebe 3HaTh —
ydaluecs He CTaHyT IIPWIaraTh yCUJINK JUIs BBIIIOJHEHUS 3a1aHMs.

Hano npenoctaBisaTe rpymnie JOCTaATOUHO BPEMEHU Ha BBIIIOJIHEHUE 3aJaHHUs.

MeToauka oCcyIecTBIECHUS:

OpranuzalvoOHHbBIN 3TaIl.

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

*  ABJISIETCS MPAKTUYECKUM U ITOJIE3HBIM JUIS yJal[UuXCs

*  BBI3BIBACT UHTEPEC y YHALUXCS

*  MaKCHUMAaJIbHO CIIY>KUT LEJISIM 00yUeHHUS.

['pymnma cTyneHTOB AEIUTCS HAa HECKOJIBKO MajblX rpymn. KomuuecTBo rpynm onpenensercs
YHCIIOM BOINPOCOB, KOTOpble OynyT OOCYXKIaTbCsl B Mpolecce 3aHATHS. Maible rpynmnsl
(bopMHpPYIOTCS 1O JKETaHUIO CTYACHTOB.

Mauible Tpynibl 3aHMMAlOT ONPEJENICHHOE MPOCTPAHCTBO, YAOOHOE A OOCYKISHHS Ha
YPOBHE I'PYIIIBIL.

IIpuMepHBbIii ClieHAPUI 3AHATHS.

Tema NK-cnekTpockonus. KauecTBeHHBbIH M KOJINYEeCTBEHHbIH aHAIN3.
MartepuanbhHoe Kaprtouku ¢ Bonpocamu. CekyHaoMep.
obecneyenue
Copepxanue CocTaBuTh OTBETHl HA IOCTAaBJICHHBIE BOIPOCHI; HAMKHCATh Pa3BEPHYTOE
3aJaHuM pelieHue 3a1a4u.
Opranuzanus 1. Cryaentsl pa3OuBaroTcs Ha Tpynmbl no 3-4 denoBeka. B kaxmoit
rpyImie Ha3HayaeTcs Jujep (CuKep, KauTaH).
2. Bpimatorcs kaproukum ¢ HK-cmektpamm n1mb0 ¢ BOmpocamMu U
oTpesieNisieTcs peryiaMeHT (He 6onee 35 MUHYT)
3. TI'pynnel  oOMeHWBaKOTCS KapTOYKaMH. MaKCUMaIbHBIH — Oat
IIOJIy4aeT TPyYIIa, 3aTPaTUBILIAs HAaUMEHbBIIEE BPEMsS Ha pEIICHUE
MISTH 3aJaHUH.
Hrorn OmnpeneneHnue TeM, KOTOpble HEOOXOAMMO TOBTOPUTH WM HU3YYHUTh.

BricTtaBieHnue oreHoK.

1. UK-cnekTp rexcena-1 uiam rekcana moka3bplBaeT MHpokyko mnosocy npu 3400 u nuku

mpu 1640 i 1080 cM " (1aTh 060CHOBAHHE TIPABIITLHOMY OTBETY).
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2. UK-criekTp mpuHAANEKUT coequHeHuto, ¢opmyna koroporo C3HgO, ero

CTpyKTypHas Gpopmyina ... (1aTh 000CHOBaHHE MIPUHATOMY PELICHHIO).

1.

1000

09

038

0.7

06
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LN L R
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3000 2000
WAVENUMBER (cm-1)

800

GO0

3. UK-cnexTp npuHAAJIEKUT apOMaTHYECKOMY KETOHY, €ro CTpyKTypHas gopmyna ...

(maTte 000CHOBaHUE).
1
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n
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4. UK-cniektp npuHauiexur coequnenuto popmynoit C4HgO, ero cTpykrypHas

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

L YNy —— r/‘ _1| ,f" ; e __\nJr\.Unvm
09 | \ fl WV
L L
)
<075 \
S
% -
2 06 /
o L
E i |
045 -
c L L 1 1 | 1 1 1 1 | lu L 1 1 I 1 1
3000. 2000 1000.

YWAVENUMBER {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

N
2000

0.0

3000 1000

JlaGopatopHas pabota Ne6 (paboTa B MaJIbIX TpyHIax)
Wnentudukanus opraHuyecKux coeTMHEHNN
ITpu opranuzanuu MpakTU4eckoi J1abopaTopHON paboThl, cieayeT oOpaliaTe BHUMaHHUe

Ha CJIICAYIOIIHEC €€ aCIICKThI:

HyxHo yOeauTscs, yTo yyamuecs: 00J1IafaoT 3HaHUSAMU U YMEHUSMH, HEOOXOJUMBIMH IS
BBITIOJIHEHUS] TPYNIOBOro 3agaHus. HexBaTka 3HaHMI OYeHb CKOpPO JacT o cebe 3HaTh —
y4daluecs He CTaHyT IpHWIaraTh YCUJINN JUIsl BBINIOJHEHUS 3a/1aHMS.

Hano npenocraBiasaTe rpyIme 4OCTaTOYHO BPEMEHH HA BBIIIOJIHEHUE 3aJaHUS.

Meroanka OCyIECTBICHUS:

Oprasau3allOHHBIN 3Tall.

[Ton6op mpakTUYECKHUX 3a/1a4, OTBEYAIOIIUX CIETYIOIMM KPUTEPHUSIM:

*  ABJISIETCS MPAKTUYECKUM U ITOJIE3HBIM JUIS yJal[UXCsl

*  BBbI3BIBACT UHTEPEC y yUallUXCs

*  MaKCHUMAaJbHO CIIYKHUT LIETISIM 00yUYeHHUSI.

I'pynna cTyneHTOB AEIUTCS Ha HECKOJIBKO Maiblx rpynn. KoiandecTBo rpynn onpeznensercs
YHCIIOM BOIPOCOB, KOTOpble OyIyT OOCYXKIaThCcsi B Mpolecce 3aHATHS. Maible IpyIbl
(bopMHPYIOTCS 1O JKETaHUIO CTYACHTOB.
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Mauible TpyMNIibl 3aHUMAIOT OMpEIEeNICHHOE MPOCTPAHCTBO, yA0OHOE A OOCYXKIEHHsS Ha

YPOBHE TPYTIIIHIL.
IIpuMepHBbIi ClieHAPUI 3aHATHSA.

Tema HNK-cnexkTpockonus. KauecTBeHHbIN M KOJUYeCTBEHHBIN aHAJIN3.
Marepuanbnoe Kaprouku ¢ Bonpocamu. CekyHomep.

olecneyeHue

Conep:xanue CocTaBuTh OTBETHl Ha IOCTABJICHHBIE BOIPOCHI; HANHUCATh Pa3BEPHYTOE
3aJaHuI pelIeHre 3a1a49u.

Opranuszanus 4. CrynenTsl pa3douBaroTCs Ha rpynmnsl mo 3-4 yenoBeka. B kaxmoi

rpymie Ha3HavaeTcs Juaep (CIUKep, KarnuTaH).

5. Bmipatorcs kaprouku c¢ MK-cnektpamu naubo ¢ Bompocamu U
oTpesieNsIeTCs periiaMeHT (He OoJiee 35 MUHYT)

6. I'pynnel oOMeHuBalTCAd KapTOYKaMd. MakCHUMalbHbIM — Oan
[I0JIy4aeT TPyIa, 3aTpaTUBILIAs HAaUMEHbBIIEE BPEMs Ha pEIICHUE
IIATH 3aJaHUM.

HUtorn Onpenenenue TeM, KOTOpble HEOOXOAMMO MOBTOPUTH WM H3YYUTh.
BricTaBieHne O1eHOK.
1. BanenTHsIx Konebannii csisn C—H B 06IACTH ... CM © PHCYTCTBYET B CIICKTPaX
reKcaHa U METHIILUKIIOTEKCaHa, HO OTCYTCTBYET B CIICKTPE IIMKJIOTeKCaHa (IaTh OObSICHHHE).

oo

&0 <

TRAMSHITTAMCE | %1

T T T T
2000 1500 1000 500
HAVENUHBER! -]

T
4000 3000

HK-cniekTp H-rekcaHa

LoD

50

TRANSHITTANHCE %1

T
4000 3000

mn IR -CHIEKTP LIUKIIOTEKCata sto
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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 ...

(Tabn. 5.2-5.5)?

OH, 0=C-CH,, O—C OH, CH OH.
SenxoiiHan BEHINToRL
BHOMOTA CIHEPT
- A
*:a Lo )
z
ﬁ 80
% ol -
= 40
2t
n Il 1 i i Il I L.
40000 3600 300 2R00 2400 ‘{i[ll} ]Sﬂu |f~ll0 14IH} 12u0 |0[I0 OO T00
Bommosoe qieme., oa-!
Kpurepum ouenku:
OrneHNBAIONIIE MEPOTIPUATHS JIJIsl OUHOU (.0. ‘ Kou-Bo bambl
2 cemMecTp min max
MepornpusaTusi TEKYIEero KOHTpOoJs
JlaboparopHnas pabota Nel-6 6 24 42
Pabora B Masbix rpymmax (;1ab. p. Ne 5,6) 2 12 18
UTOI'O 36 60
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Cemectp 3
JlaGopaTtopnas pabota Ne7

Wnentudukanyst COCIUHEHUH C HMCIOIB30BAaHHEM CIIEKTPOCKOIHU '"H SIMP
OpraHu3alMOHHbIN ATall.
[TonGop mpakTHYECKHUX 3a/1a4, OTBEYAIOIIUX CIECTYIOLIM KPUTEPHUSIM:
*  ABJISIETCS IPAKTUYECKUM U ITOJIE3HBIM JUJISl y4al[UXCsl
*  BBI3BIBACT UHTEPEC Y YUALUXCS
*  MaKCHUMAaJIbHO CIY>KUT LEJSIM 00yUEeHHS.
I'pynna cTyneHTOB AEIUTCS Ha HECKOJIBKO MajblxX rpynn. KonauuecTBo rpynn onpezensercs
YHCIIOM BOIIPOCOB, KOTOpbIE OYIyT OOCYXKIaTbcs B Mpoliecce 3aHATHS. Maible Tpymibl
(bopMHpYIOTCS TIO JKETaHUIO CTYACHTOB.

Manble rpymmbl 3aHUMAIOT OINpPEAEIeHHOE MPOCTPAHCTBO, YAOOHOE Ui OOCYKICHHUS Ha
YPOBHE T'PYIIIIHI.

[Ipn wuneHTUGUKANMKM COCTUHEHUH C HCIIOJIB30BAHUEM CIEKTPOCKOIUU 'H amp
YUHUTBIBAKOTCS CIEAYIOLINUE [TapaMeTpPhl:

* XUMHYECKHE CABUTH CUTHAJIOB (CM. TAOIHIy XHMHYECKUX CIIBUTOB)

* UHTErpajibHas UHTEHCUBHOCTh CUTHAJIOB KaXK/10T0 THIIA

*  TPOSIBJICHUE  CIUH-CIIMHOBOTO  B3aMMOJIEUCTBHS - B  HJACAIBHOM  ClIydae,
JOTTYCKaIOIee MHTEPIPETALUIO B MTPUOIMKEHUN CIIEKTPOB MEPBOTO MOPAIKA.

13C SIMP cnekTpbl conepkaT HWH(pOpPMAIMIO O YHCIE M THIAX Pa3IHIHBIX
YIJIEPOAHBIX aTOMOB B MOJIEKYJE, MPUYEM BO MHOTHX CIy4asX yAaercss HIeHTU(UIUPOBATH
YETBEPTUYHBIC aTOMBI YTJIEPO/Ia.

Hwmwxe npuBeneH psa XapaKTEpHBIX CIIEKTPOB COECJUHEHUH pa3IMYHBIX KJIACCOB C
MX KPAaTKON MHTEPIIPETalHeil.

[lpumevanue: ecam B NPUBOAMMOM  CHEKTpEe HE  yKa3aH  pacTBOPUTEIIb,
WCTIOJIb30BAHHBIN ISl PUTOTOBIICHUS 00pa3ia, moapazymeBaercs cdcl3.

Kcratu, nosromy: Ilpu amammsze cnektpa 13C SMP BemectBa He ciemyer
YUUTBHIBaTh TPHU OJU3KOPACIONOKEHHBIX CHUTHaJIa, IEHTPAIbHBIA M3 KOTOPBIX HMMEET XHM.
casur 77 m.a. 9to - curnan pactsoputens, CDCI3.

Coepunenne CegHys. B cnewrpe "H AMP wafmwoaawrca 2 IPYIIEL CHIHANOE - MYNBTHILIET ©
menrpos 128 son (6H) i rpannet ¢ gentpon 088 won. (6H). [Mocnennuil curuan npudaanessr 2
MeTHIsHBIM rpyvinas (CCB CHLCH:) Curnan npu 128 a0 smomer npusaiiesats -CHs- wniom

=CH-pparnaientas. B ciekmpe O SMP sabmioaoTes CHIHANE Tpes pAatTHYHEIN aToson C Opi
342, 224w 141 mon, Te v obnacte HackiedHsy atonmon O Hy Tpex BoamMosHe HIOMEPHEDY

HNCHTAHOB M HHOMY ||.a1i'lu|‘r}- CHIHAIGR _'r'_.'I,LJ]LH.‘]HUFJHL"I TOIBEG H=IEHTAH.

.'x_,.-‘“-\_,.-".
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B cnyuae patseTBASHHER ATKAHOR CIEKTHUIRHAA KAPTHHA B OOIBIIHHCTEE CIVHACE VEIOMHACTCA.
Mapaktepusii npusep - wiosmepubil w-newtany 2-werwabyran. B oero 'H AMP coewtpe
HADMMOOAKTCY MyNETHIIET ¢ uentpos LOE saa (1H), ¢ 04eBHAHOCTERY COOTBETCTEYHMLMIL
ipparmenty =CH-, synerimner B obtnacte 1.2 sep. (2H). cooreercreyeommii -CHz-rpynne,
HATORHBIIHECH AYOMeT H TPHILIET B ODMACTH CHTHAMNOE METHNEHEX TPYOIL, COOTRETCTBYHOLIHE

ipparsentan CH2CHs o CHICH: ). B cnextpe “C AMP wabmonmores 4 cursana B oodnacTi
HACEIIEHHEEY aTomor C.

A .

coo M

1.00 2.06 9.06
| I S S
Ta L T N A R [
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B 'H AMP cnexmpe 2,2-namerunfyrana wofmofeerce ksaapynner npe 122 sea (2H), c
OUEBHAHOCTEI0 npuHagnesail gparsenry -CH:CH:. B of1acTd CHIHAIOB METHABHEIX TRVIIL

HAGMIOIAKTCH WHTEHCHBHEIE CHMITET M HANMKHBLIOHICH HA HEro NeBRIM O0eY0M  TRHINET.
CymsapHelll HHTErpan Ty cHreanoe - 12, Te neped Hamu - curnans rpynn -CHsCH: w -
C{CHs)s. Tpy ananiae “Coame CIEKTPA CNEIYeT BCNOMHERTE O TOM, YT0 CHIHAIE YeTBepTHYHRIX
ATOMOB YTTIEPOIA HAMEHT HHIKHE WHTeHcHBHOCTH. Toraa curdaner opi 365, 289 w B9 s
ABMAKTCA CHIHATAME METHIBHEX rpynn i (gparsesta -CHz-. Manonsrencsanetii curaan npi 304
M. - CHTHAN YeTBEPTHYHOMD aToma (=,

I
|
|
'l
|
— g =
N |
200 12.049
| | I—
13 12 1 1.0 o9 [iE ] or oH 0s 0.4 0.3 oz 0 (1 K]
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B cnexTpe 'H AMP coenmnenns CgH s (crenens HenackienHocTi = |, T.e. MOTEKYIA COAepiRnT |

AROAHYHY CRATE WIH UHET) B oDaacT cnalex moneid HadmoamoTes YIUHpesHsIe CHIHATRL Opi 4,69
s W66 g ( 2ZH). Takas kapTHHD XapakTepHa Q08 TEPMHEHAILHEY NPOTOHOR JBOAHON ceA,

CHs. Ocraercs onpefeiiTe CIPYETYPY HACKIISHHOTD OcTaTka, cofepaamerc 4 aroma C. BuaHo,
YTO MOMEKYIE CONSPHT 1 METHNEHYHY FPYINY, CEAIAHHYVI0 ¢ QBOHHONA CBATEI - CHHCIET npa 1.7
s (3H). Ocranessie CHrHANDKD OPHHEALUISEAT H-DPONLILHOE TpyIne: TPHINET B o00acTi
ANMUIEHELY OpoTonces, opd 195 sma. (2H), synemanner opo 145 s, (2H) o rpanner opa 009 s
(3H). B cnektpe B AMP pafnigacs cHrHANE o 146 (<C<)u 1097 (<CHa), a Takse npu 40,
223, 208 w 13F (sacemuenweie ), 4TO NOITREPHEOMET VCTAHOBAEHHVIO CTPYETYpY - 2-
MeTHanenTen-1.

%T/\/

—d4. .69
—d.66

2.00 2053 286 213 286
[ e b
1 : - : - : 1 I T 1 : B B s
45 a0 3.5 20 25 20 15 1.0
R g
S 8
5 |

T7.46
{rrm
T 62
—40.03
—22.34
—13.78

—148.00

140 130 120 110 100 an Bo 70 =] =0 40 30 2
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Coemunenne CgHyy. Crenese wedaceimensocts =~ 1. B cnektpe 'H AMP wadmopaercs
"wnaccHyeckan” AMM-cHcTemMa BHHIIBHOH rpyinsl 0 cHuraet (9H) opu 1 soa Do noaponser
YCTAHOBHTE CTRPYETVPY coequnedns - HaCoCH-C{CH:)s. Coexrp BC AMP ee MOITHE AT

COMEPEHT CHIHANK npa 1498 u 1088 s (=C=), 33.6 (CHrHan YereepTiuHoro aroma O odeHds
MAnoi HeTescHeocTH) 1 292 (-CH,).

K |
( (

1.00 200
[ 1
1) 5.8 5.7 BB 5.5 5.4 53 5.2 5.1 5.0 438 a8
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i edo 1 1= 14¢ 100 @1 &0 7O B3 &G 40 30 oz 19 0

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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Coeunenne CyHy Creness HedackimeHHocTH = 2, T.e. COSIHMHEHHE CONEpHNT 2 ApoiiHbix
CEANLIMERS WH Tpolinyio cesse, B cnextpe 'H AMP BHHHIRHEIX OPOTOHOR HE HAGMIOAAETCH.
Cheaver obpaTiTs BHUMane Tpunner opa 184 (1) - sro, secomuenno, ciraan =CH (cnaboe
CCB ¢ CHa-rpynnoii wepes cease C=C, manad 0. OCTARHEE SHIHATEL MOKHO HHTEPOPETHPOBATE
Tak: Tpunaer avoneros npr 216 s (2H) - nponaprinesas rpynna -CHz-C= {CCB ¢ cocenmeii
CHz-rpynnoii: Tpunner, Goieimas “u CCB ¢ anerinenosen H: ANONeT, Manas n; MY THITTET
mpu 135 wep. (2H) - curnan -CH2CHCHs (nposenserca CCB ¢ coceanumn CHe- w CHs-
IPYINasi) |, HakoHew, TpHier npe 099 s, - curnan rpynne -CHs (CCB ¢ cocennefi CHe-
rpynnoil). B coektpe “C AMP HaGMIOAA0OTCH CHIHATE opi 845 MU0 (MeHEE WHTEHCHBMEINL, -
C=CH) n 682 sn. (Gonee nurencHedeil, -C=CH), a Takxe CHIHATE Tpex spl-ruﬁpmuannau HELX
aToma vrnepona mpi 2200, 2005 w 134 s Oreer - nedTiE-1.
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JlaGopatopHas pabota Ne 8 (paboTa B MaJIbIX Tpymmax)

Nnentudukanus coeMHEHUN C HCIOIB30BAHUEM CIIEKTPOCKOIIUH 'H amMmp
OpraHu3anoHHbIN JTaIl.
[TonGop mpakTHYECKHUX 3a/1a4, OTBEYAIOIIUX CIETYIOIIM KPUTEPHUSIM:
*  SBJIETCS MPAKTHUYECKUM U MOJIE3HBIM JUISl YUaAIIUXCSI
*  BBI3BIBACT UHTEPEC y YUAIIUXCS
*  MAaKCHMAJIbHO CIYXXHT LeJIsIM 00y4YeHHsI.
['pynna cTyneHToB AETUTCS Ha HecKobko manvix epynn. KommdecTBo rpynin onpenensercs
YHCJIOM BOINPOCOB, KOTOphIe OyAyT 00CYXIaTbcs B IpOLECCEe 3aHATUSA. Masble TpyIIbI
(bopMHPYIOTCS TI0 JKETaHUIO CTYACHTOB.
Mauible TpyMIlbl 3aHUMAIOT ONpEENCHHOE MPOCTPAHCTBO, YAOOHOE Uil OOCYKIEHHMsS Ha
YPOBHE TPYIIIIHI.

CsHy. Crenelbe HeHACKIEHHOCTH 3. B cnexrpe "H AMP mafnofasTes CHEAVIOIIHE
CHIHANEL CHHTOETs! npd 529 0 529 moa. (no TH) - curaans 2 siHWIBHEY DPOTOHOB, CHHIIET
mpit 287 s (1H) - curaan agerisenosoro npotosa 1 cuarnet npa 190 sea. (-CH;). B conekrpe
Y AMP wafmogaores cHrHAMEL opH 1260 1 1233 aa (<0< w0 =CH-, CODTRETCTREHHD, T.K.
HHTEHCHBHOCTE NEPROTO CHIHAND cyHiecTReHHO Hise), 349 u 861 s (-C=C-), ¥ curdan npi

232 mn. Coennnenne - 2-mernnbyren-1-mn-3.
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Celya Crenede Henacsibiennostd = | (CoC i mikn). B cnexrpe " amp oDpaiaeT Ha cedd
eeisanne Jyonet (AH) e obnacTd cHrHANOR METHIBHEIX TPYIN H B OCTANEHOM - OTCYTCTEHE HETKD
HHTEPIPETHPYEMEIX CHIHANOE (CHIBHOCBA3AHHAR COHHOBMA cHeTema). (MHaKO BC2 CHIHANLL
PACHONOEEHE < 2 M., - T.¢. JBOHHON CBATH B MONSKYIS HET, T.2. MOISKYI COMEPMHT WHET, o -
CpenHiil WHEND (CHIHATE OPOTOHOB HENONPONAHA PACOONOMEHBl B CHOBHOM none). OTeer -
METHAUHEIOMENTAH, 4T0 NOJTBEMKOASTCE H COEKTPOM Yeoamp (4 cHrHAla B AlKHILHO
ofnacT).
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CsHa. Crenens sedaceimmensoctd = 2 (2 O-C won wakna, w1 C=C). B cnexrpe 'H amMPp
nabmomaeted ocTpeil curunet (2H) B odnacTi BHHHAEHEN OPOTOHOR - T2 MOTEKYIa Hmest 2
IKBHBANCHTHRIY BHHHIBHEIX artoma H. Kpome toro, sadnopawred Tpamier nprn 2.6 w0, (4EH,
AL 000ACTE) 0 EBHHTET mpi 1.7 s, (2H) - cucrema AyMs - CHCH2CH,. EnnHcTBEHHBIT
BOAMOMHBIA OTHET - UHEIONEHTEH. CnekTp 3¢ SIMP snonse ¢ 3THM COTNACYETCH (3 cHIrHana).
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Pacesmorpint cnextp coenndenns Ty, B odnacri cnabex noneli xalmonawTes Tpi
TPYIIEL CHIHATOR (VEAataHs! HedTpel): 7.39 v, (2 ocnosdsie mmmen, 2H), 7.29 (3 nosu, 2H) o
P06 (3 mumuwe, 1) [Nonosense NHHAE B HX HHTENPAIEHAA WHTEHCHBHOCTE NOIBOMAET
HHTEPIPETHPORATE WX Kak cHrHan rpynnel Cglls 0 ocoenars OTHECEHHE A KAmI0H Tpynisn:
nepeeliit  curnan  (2H) npesagpesaT  aeve opmo-OpoTodas (Te. ¢ Ooisofd  KOHCTAHTON
nposenderes Tonkks CCB ¢ oauim nporosos). Bropofl curnan (2H) coorsercTeyveT 1eym sem-
H. Hakowen, curuan opi 7.16 s i, cooteercreyeT mapa-H (CCB ¢ apyua opmo-H). CHarner npi
1.3 s (9H) momer coOTRETCTROBATE TONBKO TPeT-ONTWILHON rpynne. B cnesrpe Y amp
HAGMOMASTCR MANOHTEHCHBHE corean npi 1610 s (=CH=) w 3 curnana -CH= npu 1280,
125.4 (nnoxo enmed) 0 125.2. Curnan npy 3406 cooteercreayer atomy =<, a npu 31.4 - CHs Bee
T BIOJTHE COTMTACYETCH ¢ KTHMEHHEM O TOM, 4TO NEPE] HAMH - CIEKTP mpem-0y THAGeHI0Ia.

—CH,
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Coepunenne Cylly. B cnexrpe 'H AMP & ofnacTH cHrHATORB APOMATHEH HaOIHIAIOTCR
rpumner (L) v cursan w3 gpyx onuuid (3H), nesad 11 K0TOPLIX BABOS HHTEHCHBHEE Npapoil. o
MOKHO WHTEPOPETHROBATE CASMYVINIHM OOPaton: Nepel HaMi - MeTa-THIaMeIeHHRN Gerion ¢
OJHHAKOBIME JAMECTHTEMAMH, H COCTOALMI 01 3 nMauil curian npuHaanesut 5-H (CCB c 4-Hn
6-H). B obnacre 7.0-6.9 w1 pacnonodeHkl CHIHAIRL DOCHENHSl Napsl OPOTOHOB, 8 Tak®e
YUTHPeHHBI CHHEIET - cHrian 2-H, danosnsiiniica Ha Neayio KOMOOHEHTY Iy00era. IanecTiTeni
- 2 setima (6 = 2.25 m.z.). Te. coEQHHEHME - Arema-KCHION, 4T0 NoATeepkaast coestp O SAMP
(1 crnan mpi 137.7 seg, (=CH=) ® 3 cursana -CH= npa 12909, 1281 n 126.0, a Takke ciruan -
CHs npn 12.3 m.1.

o B2 an 53 i) 4.5 40 a5 xa 25 20 1.5 12 s o

=CH—

—CH,

—21.3a32
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JlaGopatopHas padota Ne 9
Meton «HENPEPHIBHON Pa3BEPTKU.
Yucno curHaioB. DKBUBAJIEHTHBIE U HEAKBUBAJIECHTHBIE IIPOTOHBI

OpraHu3alMOHHbIN ATall.

[TonGop mpakTHYECKUX 3314, TPUMEPOB, OTBEYAIOLINX CICAYIOIIUM KPUTEPUSIM:

*  ABJISIETCS IPAKTUYECKUM U ITOJIE3HBIM JUJISl y4al[UXCsl

*  BBI3BIBACT UHTEPEC Y YUALUXCS

*  MaKCHUMAaJIbHO CIY>KUT LEJSIM 00yUEeHHS.

I'pynna cTyneHTOB AEIUTCS Ha HECKOJIBKO MajblxX rpynn. KonauuecTBo rpynn onpezensercs

YHCIIOM BOIIPOCOB, KOTOpbIE OYIyT OOCYXKIaTbcs B Mpoliecce 3aHATHS. Maible Tpymibl

(bopMHpYIOTCS TIO JKETaHUIO CTYACHTOB.

Manble rpymmbl 3aHUMAIOT OINpPEAEIeHHOE MPOCTPAHCTBO, YAOOHOE Ui OOCYKICHHUS Ha

YPOBHE T'PYIIIHI.
CymIecTBYIOT JIB€ BO3MOXXHOCTH IIPOBECTH dKCIIEPUMEHT 10 HadmogeHuto SIMP. Ha pwuc. 3.3
nokazaHa OJok-cxema crekTtpo-merpa SIMP, pabotaromero B pexuMe «HENPEPHIBHON
pa3BepTKu». [J1aBHasg yacTh MpUOOpa — MarHUT, CO3/AIONIUN BBICOKOOJHOPOIHOE MOCTOSHHOE
nosie BO. B ero 3a-3ope HaxoAauTCs paanovyacTOTHAsI KAaTYIIKa, BHYTPH KOTOPOW pacCIOIOKeHa
amnyna ¢ oopasnom. Katymika coequHena ¢ reHepaTopoM paauodacToTHoro noist Bl u npuem-
HUKOM, OCHOBY KOTOPOTO COCTaBJSIET paJuOYacTOTHBIM MOCT, BBIACISAIOMUNA CUTHAI
noryomenus. [locne ycuieHus 3TOT CUTHAII PETUCTPUPYETCA CAMOIIUCLIEM.
[Ipn BKIIOYEHMM Te€HEpaTopa €ro 4acroTa MEIJIEHHO WU3MEHSETCS B Ty WM UHYIO CTOPOHY
10 JMHEHHOMY 3aKOHY. TakoW 5SKCHEPUMEHT Ha3bIBAIOT SKCHEPUMEH-TOM «C  YacTOTHOMU
pa3BepTkoii». B TOT MoMeHT, korma pocturaercs paBeHcTBO VO = yBO0/2w, T. €. BBIIOIHACTCS
yCIIOBUE pPe30HaHca, camornucel] GuKcupyeT curuain nornomienus. [Ipu ganpHeiieM n3MeHeHun
YacTOThl B TOM K€ HAIPABJICHUU YCJIO-BUE pE30HAHCa HapyllaeTcsi, M CaMOIMCEll CHOBa
PETUCTPUPYET HYJIEBYIO JIMHUIO.
Takum obpazom, criektp SAIMP npezncrasisier co6oil rpaguk B KOOpAMHATAX «MHTEH-CHBHOCTD
CUTHAJIa MOIJIOIIEHUS — YaCTOTa paguo4acTOTHOTO ot Bly.
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Puc. 3.3, book-cxenma npocTeiimeno
cnerTposerpa AMP a0 nabmomnenn cnekrpos

Takum 00pa3oM, TOIJIOIEHHE PE30HAHCHOTO KBAaHTA BBICOKOYACTOTHOM 3HEp-TUH (IyTeM
N3MCHCHHA 4YaCTOThI I10JIA Bl) BBI3BIBACT MEPEXOA aTOMaA C OAHOTO SHEP-ICTUYCCKOTO YPOBHA HA
Ipyroi ypoBeHb. [lpm pe3oHaHCE TMEepPEOPUCHTAIMS MArHUT-HBIX MOMEHTOB BBI3BIBACT
MOSABJICHUA HABCACHHOI'O HAIIPAKCHHA Ha KATYIIKEC, KOTO-POC PECTUCTPHUPYCTCA B BUAC CUI'HAJIA
Ha IOCTCKTOPC. CurHayel oT Pa3HBIX AACP CO'C}II/IHGHI/Iﬁ CABWHYTBI OTHOCHUTCIIBHO CHIHalla
CTaHAApPTHOTO  COCAWHCHUA (TeTpaMC'TI/IJICI/IHaHa). CurHanel OT Pa3HbBIX AACP COE€IUHEHUI
CIABUHYTBI OTHOCHTEIBHO CHUT-Haja CTaHJAApTHOTO coeauHeHus (Terpamermwicwiana, TMC),
IMMOCKOJIBKY TOYKOM OT-uera A HU3MEPCHUA CABUI'OB CIYXUT CUTHAJI HC «TOJIOTO» IMPOTOHA, a
IIPOTOHBI pe-anbHOro COEUHEHMUS, 00BIYHO TMC. Benencrue HU3KON
SJICKTPOOTPULATCIIbHOCTU KPEMHUA SKPAHUPOBAHNUEC TPOTOHOB B CUJIAHE GOHBIHC, 4YCM B JpYTHUX
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OpPraHMYECKHUX COCAMHEHHSX, B pe3yiabTare OOJBIIMHCTBO curHaioB SMP mnossusercs c
npyroit croponsl o TMC: B Gonee cinabom mone. CymiecTByeT ABE IIKabl: T-ITKaja (ToJIo-
xkenue curHana TMC npunsto 3a 10 m. 1. (ot 0-10), mpudyeM HeOOIbIIME 3HAYCHUS T —
MPEJICTABIISIIOT MOTJIOIEHUE B clIabOM 1oJie, a O0bllie 3HaUeHUsl CUTHANA T — MO-TJIOIICHHE B
cuiibHOM Toje.). B d-mkane monoxkenue curHana TMC mpunsto 3a 0,0 M. 1. — 10. Ilpuyem
HeOOJbIINe 3HAYEHUS 5TOM BEIMYMHBI MPEICTaBISIIOT He-O0O0JbIION cIBUT B ciaboe molie, a
Oosbire 3HaYeHHUs O — OOJBIION cABUT B ciiaboe moJe. J{Be mIKalibl CBA3aHbl COOTHOIICHHEM T =
10 —o.

Yucno curHajioB. DKBUBAJIEHTHBIE U HE3KBUBAJIEHTHBIE IPOTOHBI
Crnekrpockorust SIMP 1H mo3BonseTr HaOmoaaTh OokpyxeHue npotoHos, a AMP 13C — nmus
OIpeeNICHUs] Pa3JIMYHbIX TUIIOB YIiiepoJa B MoJieKyse. UUClIo CUTHAJIOB COOTBETCTBYET YHUCIY
pa3IMYHBIX THUIIOB OKpykeHus. Ywucino curHaioB B AMP 1H cBuaerenscTByeT: — 0 THIAX
POTOHOB (aMM(aTHYecKue WM apoOMaTUYEeCKHe; INEepBUYHbIC, BTO-PUYHBIC, TPETHYHBIE); — O
BUJIaX IKPAHUPOBAHMSI MIPOTOHA, SKPAHUPOBAHHBIN MPOTOH TpeOyeT O0Jb-1ell HAMPSHKEHHOCTH,
4T00BI co31aTh 3(deKkTuBHOE MOse, B KOTOPOM MPOUCXOAUT MOTJIOMIEHHE. DKpPaHUPOBAHHE —
norJouieHre B 0oiee CUIILHOM I0JIe, Je39KpaHupoBaHue — B 6osee ciabom modie.

IIpoTOHBI, HaxoAsmMecs B OJMHAKOBOM OKPY)KCHHMHM, IOIVIONIAIOT IPU OJHOM M TOM  XkKe
HaIpPSKEHHOCTH MPUIOKEHHOTO mojs. [IpOTOHBI OAMHAKOBOIO OKpPYXEHUs MOTJIOIIAIOT MpU
OJIHOH U TOM K€ HaNpsSHYKEHHOCTH OIS (3KBUBAJIEHTHBI), @ IPOTO-

HbI, OKPY>KEHHE KOTOPBIX PA3IUYHO MOIJIOMIAIOT IPU HEOMHAKOBOW HAIPSKEHHOCTH
MIPUJIOKEHHOTO T0JIsSI (HEIKBUBAJICHTHBI).

[Ipumep 1. Yucno cUrHanoB B COEAMHEHUSAX

CHA-CHE-C CH3-CHCI-CH3 CH3-CH2-CH2Cl
a L a 6 a a 6 c
AR CHIFHRLT JBd CHTHANA ITI‘II. CHIHELIEL
Cl
Cl H % H
s
H H '\.._l -
D N
& -F"h"\-\
H s ™~H H A“ cl
H NH ,

Kondopmanuu stunxiaopuga u 1,2-nuxioprnpornaHa MOKas3bIBaeT pa3IMYHOE OKPYXKEHUE
IIPOTOHOB.

[Tpumep 2. Ilo cTpykTypHBIM (OpMYyIaM COEIMHEHHWH, YKa3aHHBIX HW)KE MOKHO OOBSICHUTh
JTaHHOE€ B OTBETE Yucio curHainoB B AMP-cnekrpe:

1. U300yTHiien.

2. 2-OpOM-TIpOTIEH.

3. Bununxnopun.

4. MeTunuMKIONponaH.

Ortsert: 3,3,3,4.

[Tpumep 3. I1o xoHpurypauu 1,2-n1uxsioprpornada MOKHO YCTAHOBUTh YHCIIO CUTHAJIOB.
Ortser: 4.

[Ipumep 4. byayr 1M OKBHBAJEHTHBl MNPOTOHBI B MAarHUTHOM  OTHOLIEHUH Yy
TF€OMETPUYECKUX  H30MEPOB  IIOKA3bIBAIOT  NpPUBEIACHHbIE HIDKE  (HOpMyIbl (IIPOTOHBI
HAXOJATCS 10 pa3Hble CTOPOHBI OT IBOMHOW CBS3H, LIUC, TPAHC-U30MEPHI).

OTBeT: B MArHUTHOM OTHOILICHUU IPOTOHBI HC 5KBUBAJICHTEI, B CIICKTP 3 curHana.
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IIpumep 5. byayr M 5SKBUBWJICHTHBI IIPOTOHBI Yy ONTHYECKHM AKTHBHBIX HM30MEpPOB
(?HaTHTHOMeEpax ) Moka3epiBatoT S, R koHpopmanmu:

CH3 CH3
.III III|
| |-
-~ +
C ) ¢ )
o |_‘__/'l---'H
/(-lr-’/ Br 1
H 1 Br 1
e Cl - Cl
_ o N
? 7

OTBeT: OKPYXEHHUE ITUX JIBYX MTPOTOHOB SBJISICTCS 3€pKATbHBIMUA MU300paXKEHUSIMHU JIPYT Apyra, B
MarHUTHOM OTHOILIEHHUH 3TH MPOTOHBI SKBUBAJICHTHBI, B criekTp AMP oaun curHan mjis mapbl
SHAHTUOMEPOB.
JlaboparopHuast pabota Nel0
ITonoskeHus CUTHAJIOB. XMMHYECKHE CIBUTH.
[Tnomane nuka u onpeesieHre Ynucia IpoOTOHOB

[TonoxkeHue curHaga MOMOTaeT OMPEACNIUTh, KaKOTO THIIA MPOTOHBI: apOMaTHYECKHE,
amudarnyeckue,  MEPBUYHBIC,  BTOPUYHBIC, TPETHYHbIC  OCH3WIBbHBIE,  BHUHWJIBHBIC,
allETUJICHOBBIE, COCEHUE C TajJOr€HOM WM JPYTUMU aTOMaMU. DTH MPOTOHBI HAaXO-ASTCS B
pa3IMYHOM SJEKTPOHHOM OKPY>KEHHUM, KOTOPOE U OMpEeNeNsieT, B Kakol 00-lacTh CHEeKTpa
norJyomaer npotod. Koraa mMosiekyny NOMEIIAaloT B MarHUTHOE MOJI€, 3JEKTPOHbI BBIHYK/ICHbI
BpamiaThCs, CO3/1aBasi BTOPUYHBIC MArHUTHBIC TMOJS (MHIY-IIUPOBAHHBICE MArHUTHBIC TIOJIS).
Bpamenue 31eKTpOHOB, OCOOEHHO  7-AJICKTPOHOB, OKOJIO COCEIHHX SJIep CO3[aeT IIoJie,
KOTOPOE MOKET KaK OCIabsATh MPUIOKEHHOE K MMPOTOHY BHEIIHEe moje (Ui aleTHICHOBBIX
MPOTOHOB, KOTOpbIE SKPAHHUPOBAHBI), TAK U YCUJIIMBATh B 3aBUCIMOCTH OT MOJOXKEHUH MPOTOHA
(1 apoMaTHUYECKHX IPO-TOHOB, KOTOPBIE JI€33KPAHHUPOBAHbI). ODKpPaHUPOBAHUE CABUIAET
MOTJIOUICHHE B CTO-POHY CHJIBHOTO TOJIA, a AE3’KPAaHHPOBAHHE — B CTOPOHY CJIa0Oro MOJIs.
Takue cnBu-Tv nukoB B IMP Ha3bpIBalOT XUMHUYECKUMH CABATaMH. JlJisi MPOTOHA ¢ OJJMHAKOBBIM
OKpYXeHHEeM (PKBHUBAJCHTHBIX MPOTOHOB) XHWMHUYECKHUE CIBUTH OIMHAKOBBI. XHUMH-YECKUE
CIABUTH TIPOTOHOB B IIKaje O W T MOKa3aHbl B Tabn. 3.1, a BIUsAHHE 3aMECTU-TEJEH Ha
XUMHUYECKHE CABUTE Mpe/ICTaBIeHbI B Ta0Md. 3.2.

Tabnmma 3.1, Ximiueckie cIpMrH NIPOTOHOR B WKATE 6 W T
Tun nporona . Mlkana § w0 | Hlkama ¢, . 0.

i 2 3
+ Aposarideckiil Ar—H -85 1.5-4
+  Bensuneueil Ar-C-H 2.2-3 =78
«  Anndarnaeckuil nepeHHHE 09 9.1
* i~ BTOPHHHEBLL 1.3 8.7
* i TPETHYHEL 1.5 8.3
* bBpomuas HC-Br 2.5-4.10 6-7.5
*  Cnomuee sdupu RCOO-CH 3.7-4.1 3.9-6.3
»  Chnosmuse sdpst HO-COOR 2-15 T.5-7
« unpokcHisHErRi 1.5-3 4 5-9
*  ANLIerHikl g-10 0-1
= (PeHonLHBLR 4-12 T no —6
+  KapBokcuisHeri 10.5-12 2o 0.3
¢ ChnMprel 3.4-4 666
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Tafanua 3.2, Bouaawe amecTarensii
1 -
HA XHAM. COBHIH 20ep H & MoHoIaMeieHHE N GeH3001aX

3 2
n1
E 1! I K
8 TI00E, N
Janecrirrens X .k fiy A
_H 0 0,00 0.0
—Hy ~0,20 =112 =121
={THa("Hy —1{i.14 —{.05 —{,15
CH{CHalu 0,13 0,08 0,18
—C[CHy)s 0,07 0,08 0.0
—CF, 019 017 1,000
00y 1,55 —0.07 X
—U'H,UH —W7 T —0u7
—CH=CH; 0,04 001 11,17
—CH=0H=vpura (mnpaeac 0,16 0,00 =014
—=0H 0,16 (LKIH] 1,12
=CE = darn 0,20 =004 =007
—r|seHEL .22 0006 -0, 04
2-naprima 0,73 0,09 0.0z
. ol —i 1,02 —0.13
=1 NNl —i1, 1% 1,12
—Ih 0,17 =(.11 =006
-1 1,48 -], 4% -l

[Tnomane nuka u onpeesieHre Yncia IpOTOHOB
[Ipumep 6. YcraHOBUTH 4MCIIO CUTHAIOB B cnekrpe SAMP s ciepyromux co-eIuHEHUN:
mesutmwieH (1,3,5 tpumermnOeH3o0i), N-KCHION, TONyos. MimeHTuHuuupo-BaTh MX CHEKTPHI
(mkana o).
Pemenne.
1. B xaxaoM cnekTpe MMeeTcs Ba CUTHAlla: OJUH OT MPOTOHOB OOKOBOHM IeMH, IPYrod OT
MPOTOHOB KOJbIa (MPOTOHBI OPTO, META, Tapa IOJOKEHUM KOJIblla WMEIOT OIMHAKOBBIC
XUMUYECKHE CJIBUTH U SKBUBAJICHTHBI).
2. B KaXIOM CHEKTpe IIOTJIOMIEHUE IPOTOHOB KOJIbIIA TIPOSBISETCS B ciIaboM IoJie |
MOYTH MPU OJIMHAKOBOI HarpsbkeHHOoCcTH o (6 7,17; 7,05; 6,78) curnana a (puc. 3.4).
3. B kaxIoM COe€IMHEHUM NPOTOHbI OOKOBOW ILIE€NMM JOCTaTOYHO OJIM3KM K KOJIb-IIy U
HCHBITHIBAIOT JAE33KpaHUPYIOMUi 3P heKT m-37eKTpoHoB. [l03TOMY OHM MOTIO-IIAT B ciabom
noJie, 4eM OOBIYHBIC aTKUIIbHBIE TPOTOHBI (Tadu. 3.1): 2,32; 2,304 2,25. CymiecTBeHHOE OTIINYUe
3TUX COEIMHEHUU B MX CTPYKTYpPE — Pa3IM4Me€ B YHUCIE apOMATHUYECKHX NMPOTOHOB U MPOTOHOB
O6okoBoi nenu. M oTHomeHue miom@aned nmu-KoB MPOTOHOB OOKOBOW LENH U apOMaTHUYECKHX
MIPOTOHOB COCTABJISIET: AJIsA Toiryouia 3:5, s n-keujona 6:4 u 9:3 1 Me3uTHIIeHA.

0
i Puic. 3.4, AMP-cneeTpbl apoMaTHUSckHy coeIHHEHMHIA

[Inomane mnox curHasiom B SMP-cnekTpe mnpsMo NponopHHOHAIbHA YHUCIY IPOTOHOB,
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BBI3bIBAIOIINX CUTHAI.
Otser: 1. Tonyon. 2.n-Kcunon. 3. Me3utuiieH.
JlaGopatopnas padorta Nell(pabota B MasIbIX Tpymmax)
Pacieruienue curHasgoB U CIMH-CIIMHOBOE B3aUMOJIEHCTBUE

OpranuzanvoHHbBIN 3TaIl.

[TonGop mnpakTHUeCKUX 3ajady, KOHTPOJIBHBIX BONPOCOB, OTBEYAIOLIMX CIEIYIOLUIUM

KPUTEPUSM:

*  SBJIAETCS MPAKTHUUYECKUM U MOJIE3HBIM JUIsl YUalIUXCs

*  BBI3BIBACT UHTEPEC y YHALUXCS

*  MAaKCHMAJIbHO CIYXHT LEJIIM O0y4YEeHHUS.

['pymnma cTyAeHTOB AEIUTCS HAa HECKOJIbKO Maiblx rpynn. KomnuecTBo rpymnm onpeaensercs

YHCJIOM BOIIPOCOB, KOTOpbIE OyAyT oOcyXzaTbcs B Ipolecce 3aHATHs. Maiible Ipymibl

(opMHPYIOTCS TIO JKETAHUIO CTYICHTOB.

Mansele Tpynmel 3aHUMAOT ONPEAEICHHOE MPOCTPAHCTBO, YAOOHOE JUIsl OOCYKIEHHsS Ha

YPOBHE T'PYIIIHI.
B SIMP-criekTpe UMeIOTCs CUTHalIbl sl KaKAO0ro TUIA IPOTOHOB B MOJIEKYJIE, OJHAKO BMECTO
JIBYX TIMKOB B CIEKTPaxX MOSBISIOTCA IATh U Oojiee MMKOB MyJIbTH-IIIETHOCTh. PacmenieHue
CUTHAJIOB TMPOMCXOJUT BCIEJACTBHE CIMH-CIIMHOBOTO B3auMozeicTBus. CUTHaN, 0KUAAeMbIi
OT KaXKIOW TPYIIbl SKBUBAJIEHTHBIX MPOTO-HOB, MNOSIBJISETCS HE B BUJAE OJHOIO MHKA, a OT
Ipynnsl  NHUKOB. PacieruieHue oTpa-)KaeT OKpYy)KeHHE IOIJIOLIAIOIUX IPOTOHOB: HE
AJIEKTPOHAMM, a JIPYTMMM COCEIHU-MH npoToHamu. Hanpumep, B coenunenuun 1,1,2-
TpUOpPOMATaHE MPUCYTCTBYIOT Y JIBYX COCEIHHUX aTOMOB YIJIepoJia rapa BTOPUYHBIX IPOTOHOB
Y TPETUYHBIN IIPOTOH:

H Br

H—C— C—H
|
Br Br

['pynmel SKBUBaJEHTHBIX MPOTOHOB OYAyT pacHICIUIATh CUTHAN (MYJIBTHILIET-HOCTD)
Ha n + | MUKOB, BCIEACTBUE CIUH-CIIMHOBOIO B3aMMOJIEUCTBUS. TPETUUHBIA IPOTOH BIMSIET Ha
COCEIHHE BTOPUYHBIC MPOTOHBI, CUTHAT pACHICIUIAETCS W CHUTHAJI BTOPUYHOTO TPOTOHA
«4yBCTBYET» TOJIE TPETUYHOTO MpoToHa. CHUTHAI pacleruisieTcs Ha JIBa MHUKa: AyOJieT ¢ MUKaMH
paBHOM nHTeHCUBHOCTH (1:1):

— C H—CH,

&

Ha tpeTnuHsblil MpOTOH BAMSET MOJIe BTOPUYHOTO MpoToHA. CyIIEeCTBYIOT YEThl-pe KOMOMHAIINU
OpUEHTAIMM CIIMHOB JUISl 3THX JABYX IPOTOHOB, JIBE M3 HUX DKBHUBA-JIEHTHBI, MIO9TOMY CUTHAJ
pacuierisieTcs Ha TpUIieT (MHTeHCUBHOCTD 1:2:1):

— CH-cHz —

| “EOHCTAHTA BIAMMOGEACTBHA

b l__

I

51



Paccrossane Mexny nukamMu (KOHCTaHTa B3auMojeicTBus) J B ayOrnere Takoe K€ Kak U B
TPUILIETE, TIOCKOJBbKY CIIMH-CIIMHOBOE B3aUMOJEHCTBUE OTpPakaeT B3aUMHOE BIIMSHHE
BTOPUYHBIX TPOTOHOB Ha TPETUYHBIH MAECHTUYHOE BIMSHUIO TPETUYHOIO IMPOTOHA Ha
BTOPUYHBIE.

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

Huxe mnokasaHo CHOMH-CIIMHOBOE B3aUMOJEHCTBUE JJIs IPOTOHOB Ipynmbl co-ceaHeil ¢ CH3
rpynnoil. Tpu SKBHUBAJEHTHBIX NPOTOHA pACLICIUIAIOT CUTHaJ Ha 4 mnu-ka (KBapTer) C
OTHOLIIEHHEM MHTeHcuBHOCcTeH 1:3:3:1:

ZCH-CH3

| /ﬂ“—

['pymma n 3KBUBaJICHTHBIX MPOTOHOB OYAET paciiernysaTh curnan B IMP-cniektpe Ha (n — 1) nuk.
[Tmomaapr muka OTpa)kaeT YMCIO MOTJVIOMEHHBIX MPOTOHOB, & MYJIbTU-TUIETHOCTh PACLICIIIICHUS
OTpa)kaeT YKUCIIO COCETHUX MPOTOHOB.
KoncraHTHBI B3anMoIciicTBUSI

KoHcTranta CnMH-COMHOBOrO  B3aMMOJICHWCTBHS HE  SIBJIACTCA  pPE3YyJbTAaTOM  BIIUS-HUS
MHIYUHMPOBAHHBIX MAarHUTHBIX MOJIEW. BennunHa KOHCTAaHTHl B3aUMOJIECHCTBUS, U3MEPEHHAs B
repuax, MocTOsSTHHA HE3aBUCHMO OT IMPHJIOKEHHOTO MAarHUTHOTO MoJjs (T. €. HE 3aBHUCUT OT
WCIIOJIb30BAHHOM  4acTOThl). BenuuMHa KOHCTAaHTHI CHUH-CIIMHOBOTO  B3aUMOJCUCTBUS
CUJIBHO 3aBUCUT OT CTPYKTYPHBIX B3aMMOOTHOIICHHI MEXAy B3aUMOACHCTBYIOLUIMMU
MIPOTOHAMH:

[emHHATEHER: ]I'|'|U P HEL BuuxansHLie NPrTOHEL

i

SN ﬁ\ |
N J =0-20 A3 J=5125
N/ | <

3Ha4yeHUsT KOHCTAHT CIUH-CIIMHOBOIO B3aMMOJIEHCTBHS MOTYT JaTh HHGpOpMaA-IHI0 O
MOJIEKYJISIPHOM ~ CTpyKType. BennumHa KOHCTaHTBI MEXJIy MNPOTOHAMHU JABYX COCEIHUX
aTOMOB YIUVIEpOJla 3aBUCUT OT BEJIMYMHBI yIJIa MEXAy MNpoToHamu. Jlyid B3auMoIeiCTBUSA
MeX1y aHTunpoToHamu (kKoHpopmauusa I) xoHcranta B 2-3 pasa Oousblie, YeM MEXAY
IPOTOHAMHM, HAXOJIAIIMMUCS B CKOIIEHHOW KoH(popmaruu I1:

i i

: L1
i
II]=2-4Tu 11=5-12Ty
YroObl OmnpenenuTb, KakoW CHUTHAJl COOTBETCTBYET TOM WJIM MHOM KOH(QOpMa-IIMH, U3ydaroT
MOJIEJIbHBIE  COEIMHEHHUS, KOTOpBIE CYIIECTBYIOT B  OIPEAEICHHON MPEANOYTUTENBHON
koH(popmanuu. Hanpumep, npu u3ydyeHUH 4-TperT.-OyTHII3aMeIlleHHBIX [UKIOTeKCaHOB ObLIO

Hai{/IeHO, 4TO YBATOPHAJIBHBII IPOTOH MO-TJIONIAET B Oosee ciaboM MoJie, YeM aKCHAIbHBIH, T. €.
SKBATOPHAJIBHBIN POTOH ME-HEE SKPAHUPOBAH, YEM AKCUAJIbHBIN:
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B o6piunoM SMP-cniekTpe XMMHYECKHUH CHABUT OIPEACIICHHOTO IPOTOHA MPEA-CTABISIET
co0oil cpenHee pa3IUYHBIX CIABUTOB JJI 3TOrO IMPOTOHA B Pa3jIMYHBIX KOH-(GOpMaIusx.
CrnenoBarenpHO, HaOMIOAacMble 3HAYCHUS HAXOIATCS MEXKAY 3HAYCHUS-MH JUISL  JBYX
KoH(opMepoB u OJMXKe K 3HAUCHUIO I ITpeobiagaromiero kongopmepa.

KoHTponbHBIE BOPOCH /IJIsi OOCYKICHHI B MaJIbIX TPYIIaX:
1. B SIMP-cnektpe nByx uzomepoB popmynsl C2H4CI2 curnamnos ... (HaMUIIATE CTPYKTYPHBIC
dbopMyIbl 1 0003HAYBTE KAXKAYIO TPYIITY SKBHBAICHTHBIX MPOTOHOB, YKAKUTE YHCIIO CUTHAJIOB
JUTSL KQKJIOTO U30MEpa).
2. B SIMP-cnektpe uerbipex n3omepoB ¢opmynsl C3H6Br2 curnanos ... (Hamumwure CTpPyK-
TypHbIe (GOPMYJIBI U 0003HAUbTE KAXKAYIO TPYIIY SKBUBAJIEHTHBIX MPOTOHOB, YKKUTE YUCIO
CUT-HAJIOB JUIS KQXJI0T0 U30MEPA).
3. B SIMP-cnektpe »TuiOeH3051a U M-KCUJIOJA YUCIO CUTHAJIOB ... (HAMUIIUTE CTPYKTYPHBIE
dbopMysel 1 0003HAYBTE KAXKAYIO TPYIITY SKBUBAJIECHTHBIX IPOTOHOB)
4. B SAIMP-cnektpe CH3-CH20OH u CH30OCH3 4ucio curtaiaoB ... (HallMIIUTE CTPYKTYpHBIC
dbopMysel 1 0003HAYBTE KAXKAYIO TPYIITY SKBUBAJIEHTHBIX POTOHOB)
5. Ananoruunoe 3aganuto Ne 4 11 METHILIMKIIONPOTIaHa.
6. Tpu M30MEpPHBIX NTUMETHILUKIONPONaHa Jat0T COOTBETCTBEHHO JBa, TPU U YETHIPE CUTHAJIA B
cnektp AMP. IIpoctpancTBeHHbIE (OPMYIIBI H30MEPOB, JAOIIMX ATH CUTHAIIHI ...
7. B SIMP criekTpe IHMKJIOreKCaHa CUTHAJOB ...
8. Ha ocHoBe Tabm. 3.2. 0OBSICHUTD pa3auius B XUMUYECKUX CIIBUTaX apOMaTHYECKUX MPOTOHOB
OeH301a U TOJyona ...
9. XuMUYeCKMH CIABUI CUTHAJIAa albJErMJAHONW TPYIIBl  aHUCOBOrO  anbjaeruga (m-
METOKCUOCH3IbJIETH/IA) ...

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

T
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JlaGopatopHnas pabota Nel2(pabota B MasIbIX TpyIMax)
YcTaHOBNIEHHE CTPOCHUS OPTraHUYECKUX COSIUHEHH: MeToI QYHKIIMOHABHBIX TPYII, METO
XapaKTePUCTUUCCKHUX 3HAYCHUN M/Z
OpraHu3alMOHHbIN ATall.
[TonGop mpakTHYECKUX 33134, MPUMEPOB, OTBEUAIOIIUX CICAYIOIINM KPUTEPHSIM:
*  SBJSETCS MPAKTUYECKUM M MOJE3HBIM I YUaIIUXCs
*  BBI3BIBACT MHTEPEC Y YUALTUXCS
*  MaKCHUMAaJIbHO CIY>KUT LEJSIM 00yUEeHHS.
['pyrmma cTyIeHTOB AeTUTCS Ha HECKOIbKO MajiblX rpymm. KonmuuecTBo Tpymm onpeaensercs
YHCIIOM BOIPOCOB, KOTOpbIe OyayT OOCYKIaTbCsl B Mpolecce 3aHATHS. Maible TpyIIbl
(OPMUPYIOTCS TIO KEITAHUIO CTYICHTOB.
Manble rpymmbl 3aHUMAIOT OIpPEAETICHHOE MPOCTPAHCTBO, YAOOHOE Uis OOCYXKIEHUS Ha
YPOBHE TPYIIIIHL.

Macc-crekTpoMeTpusi, 0OCOOEHHO B COYETaHHHM C JPYrUMH (PU3NYECKUMH METOAaMHU
WCCJICIOBAHMSI, TIO3BOJISICT PEIIaTh MPAKTUYCCKHU JTIOOBIC 3a/1a4l B XUMHUUYECKUX UCCIICIOBAHMSIX.
HaubGonee »5>(QexkTuBHBIM NpUMEHEHHEM MAacc-CIIEKTPOMETPUU B XHMHUYECKOM aHau3e
cMecedd sBWIAch pa3paboTka MeEToJa, OOBEAMHSIONIETO0 JBa MOIIHEHIINX aHATIUTUYECKHUX
WHCTPYMEHTa: Xpomarorpaduio U MacC-COEKTPOMETPHIO, YTO TMPHUBEIO K CO3JaHUIO
XpOMAaTO-Macc-CIEKTPOMETPHUECKOT0 MeToa. B aToM MeTone obOpaser (ucciemyemasi ra3oBas
CMECh) CMEIIUBACTCS C Ta30M-HOcHUTeNeM (OOBIYHO renuii) Ha Bxoge B xpomarorpad. Cmech
MPOXOTUT Yepe3 UIMHHYI0 KAMWULIPHYID — XpoMarorpapuieckyro  KoJoHKy. CKopocTh
muddy3un KOMIIOHEHTOB CMECH CHUJIBHO 3aBUCHUT OT XHMHUYECKOH NPUPOIBI KaXIOro W3
HUX, BCJIEACTBUE YETO MPOUCXOIUT pazzenenne cmecu. O0pa3yembie Ha BBIXOJE XpoMaTo-Tpada
MOPLUU Pa3JEIIeHHBIX KOMIIOHEHTOB CMECH IOCTYMAlT MOCIEAOBATEIHHO OJHH 3a IPYTUM B
Macc-CIeKTPOMETP.

B03MOXHOCTh TOYHOTO OMpEIENICHUs MOJEKYISIPHOW MacChl U 3JIEMEHTHOTO CO-CTaBa
HCCJICTyeMbIX BEIICCTB METOJIOM MAacC-CIEKTPOMETPHH JEJIaeT €ro He3aMEHU-MBIM B 00J1acTh
CHUHTE3a Pa3IUYHbIX coequHEeHHH. DaKTHYeCKH AJIs 3TOT0 HEOOXO0-IUMO TOJBKO BBISBHTH ITHK
MOJISKYJISIPHOTO MOHA M TOYHO HM3MEPUTh y HETO OTHOIIE-HUE MACCHl K 3apsjly, KaK OIMUCAHO
Bble. Ecnu Monekynbl He 00NagaloT JAOCTAaTOY-HOM JIETy4ecThl0 JHOO CTOMKOCThIO K
AJIEKTPOHHOM  OOMOAapIMpOBKE, HCIOJB3YIOT Jpyrue, 0ojiee MSITKHE CIOCOObI MOHHU3AIWH.
bonee crnoxuyro nmpobremy mpenctaB-yiseT coboit uaeHTU(UKAIMS BEIIECTB MPU aHAIHM3E psAaa
MPOIYKTOB OMOJIOTHYECKO-TO MPOUCXOXKIICHUS, TJIe, KaK MPABIIIO, HEOOXOIMMO HCIOJIb30BaHUE
JOTIOTHUTEh-HONH HH(OpMAIIUK, TMOJYYEHHON C TMOMOIIBI0 JAPYruX (U3NYECKUX METOIOB.
YHU-KaJdbHBIE BO3MOXHOCTH HWIACHTH(HKAIIMM BEIIECTB M BBICOKAS YyBCTBUTEIBLHOCTH Macc-
CIEKTPOMETpa JEeNalT ero He3aMEeHNUMBIM PU aHallM3e€ 0CO00 YHMCTHIX BEIIECTB U MAaTEpPHAIIOB,
00eCreunBarOT pPelIeHUue psaa IKOJIOTHYSCKUX MpolsieM. PekopaHas 4yBCTBUTEIBHOCTh ObLIa
JOCTUTHYTA B OKCIIEPUMEHTaX, [OKa3aBIIUX oOpa3oBaHHE TPaHCYpaHOBOTO DIIEMEHTa
KypuyaTOBHsI, KOTJIa JIIi aHaiuu3a XBartwio npuMepHo 100 aToMOB OHOTO U3 €ro W30TOIOB.

Macc-creKTpoMeTpusi — EIUHCTBEHHBIM  yYHHUBEPCAJIBHBI  METOA  OMNpeesieHus
W30TOITHOTO COCTaBa, TPUTOMHBIA JUII BCEX HW30TONOB, KaK paJHOAKTUBHBIX, TakK |
cTabunpHbIX. OmnpeeneHrue SJIEMEHTHOTO COCTaBa MO MAacC-CHEKTPY HHU3KOTO paspelie-HHUS.
Pa3zpemaromasi crnocoOHOCTh OMpeaensieT TOYHOCTh, C KOTOPOH MOXKET OBITh OmpeesieHa
MOJIEKYJIsIpHAsi Macca HWOHAa. MOJEKyIsIpHOMY HOHY COINYTCTBYIOT TaK Ha3bIBaeMbIe
«HM30TOTHBIC THKW», THKA HOHOB, MMEIONIUX Maccy OOJBINYI0, 9eM MO-JCKYJISIPHBIA HOH.
W30TONHbIE MHUKHU, KaK MPaBUIO (UCKIIOYEHHE — OpOMCOJIEpIKalie BEIIeCTBa), CYIIECTBEHHO
MeHee WHTCHCHBHBI, YeM MOJICKYJISPHBIA WOH, W MPU 3TOM HMX WHTCHCHBHOCTH ITOTYUHSACTCS
Py 3aKOHOMEPHOCTEH, YTO TI03BOJISIET MPOU3BO-AUTH JIaXe MO CHEKTPY HU3ZKOTO pa3pelieHus
9JIEMEHTHBIM aHAM3 00pasla Wi Wo-Ha. [l 3TOro MPOW3BOIAT aHAIW3 TPYIIBI JIMHAN
MonekyisipHoro  uoHa: M+, (M+1)+, (M+2)+ u T. 1., cpaBHUBas WX HHTEHCUBHOCTHU.
VHTEHCUBHOCTh W30TOITHBIX CHCKTPATBHBIX  JIMHHHA, COOTBETCTBYIONIUX  OIPEACICHHOMY
WOHY, 3aBHCUT OT DJIe-MEHTHOTO COCTaBa JAHHOTO WOHA. Bkjan W30TOMOB yriiepoja B
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MHTCHCUBHOCTH NMHU-KOB MPEICTaBIEeH B Ta0i. 2.4, 2.5.

Tafianua 2.4, Benan HI0TON0R VIITEPOIa B HHTEHCHBHOCTE IHKOB HIOTONHEX HOHOR.
HureHcHaHocTs ocHosroro muka (M) npuasta 100 %5

. YUneao aToMon (M+1) (M+2) (M+3) (M+4)
VIIepola B 4acTHne
| 1.1 1] 1] 0
2 2,2 0,01 0 0
3 3.3 0,03 <i,01] 0
4 4.4 0,07 <0, 0,01
5 5.5 0,12 <0, 0,01
[ .6 018 <0, 0,01
7 7.7 0,25 <0, <0,01
8 5.8 0,34 <0, 0,01
g 9.9 044 0,01 0,01
10 11.0 .54 0,02 0,01
11 121 0,67 0,02 0,01
12 13.2 0,80 0,03 0,01
13 14.3 0,94 (1,04 <0,01
14 154 1,010 1,05 <0,01
15 16,5 1,27 (1,06 <0,01
16 17.6 1,45 0,07 <0,01
17 18,7 1,65 0,04 <0,01
15 158 1,86 011 <0,01
19 20,5 207 0,13 <0,01
20 220 230 0,15 <0,01

Tafimmua 2.5, Brnajg HIoTON08 HEKOTOPLIX MEMEHTOR B BeIH4HHY nHka (M 1) 1 (M+2)

eMenT Braan e (M+1), % | Braang B (M+2), %

M 037 .

(8] 0,04 0z

F

S 051 14

5 I

5 08 14

Cl . 325

Br 98,0

IIpumeps! 1J1s1 00CY:KIEHUSI B MAJIBIX IPyNIax
[Ipumep 1. YcranoBute OpyTTo (opMyny MCXOHAs U3 JAAHHBIX MacC-CIHEKTpa Op-TaHUYECKOIO
COEIMHEHUS, €CJIM U3BECTHO, UTO MHTEHCUBHOCTHU cUTHANOB ¢ m/e 137 u 138 paBubl 76 % u 6,2
% cooTBeTcTBeHHO (puc. 2.10).

N
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ke

Puc. 2100 Coekrp coeansedid [ 1ne yeraHosneHHE Gpy TTo oy s
Pemenue.
1. MonekymnsipapiM HOHOM (yuuThIBass % conepkaHue) ¢ m/e siBnsercs muk 137, a U30TOMHBII
noH Uk 138.
2. HeueTHasa macca yKa3bIBaeT Ha HEYETHOE YKCIIO aTOMOB a30Ta
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3. OrHomieHHe HMHTEHCHBHOCTeH M+1/M+ = (6,2/76) U 100 = 8,16 %, 3arem ne-muMm
MOJTYYeHHBIM pe3ynabTar Ha 1,1 (yuuThiBas BKIJIaJ M30TOIMHOIO MOHA M+1 Ha Ka-KIblid aTOM
yraepoaa (tabmn. 2.4) pasHo 7,42

4. B cooTBeTcTBUU C TabJ. 2.4 MOKHO IIPEAINOJIOKUATH 7 aTOMOB YTJIepo/ia

5. Cornacuo 40, 54, 68, 82, 96... Bkiag aroMa a30Ta B MHTEHCHBHOCTbL HM30TOII-HOTO HOHA
(M+1)+ cocraBnser 0,37, mo3ToMy MOXHO paccMarpuBarh BapuanT: 7 U 12+ 1Y 14 =98.

6. Tak xak MojeKyJspHas macca paBHa 137, To «Henocnada»: 137 — 98 = 39, sto mHOro mus 7
aTOMOB  yrjepoja, TO CJIeJyeT MPEeANOJIOXKUTh apOMaTHYECKYI0 CTPYKTYPY JaHHOTO
COEIMHEHUS, COAEPIKAILLYIO aTOM a30Ta.

7. MOXHO MpEe/IoNIOXKUTh HATHYKE IBYX aTOMOB Kuciaopoaa, torna gopmyine C7TH7NO2 Gyner
COOTBETCTBOBATh MOJIEKYJIsipHast Macca 137.

[Ipumep 2. Ha puc. 2.11 mnpencraBieH HOpMaaW30BaHHBIM Macc-CIEKTp coenu-HeHus Il
MonekyasipHOMY HOHY COOTBETCTBYIOT JBa nuka m/e 156 u 158 (pa3Hocts Macc paBHa JByM)
MOYTH OJMHAKOBOW WHTEHCUBHOCTH, YTO CBUACTEILCTBYET O HA-JIMYUU B MOJIEKYJE OIHOIO
aToma Opoma (ecTecTBEHHOE cojiep;kanue u3oronos 79Br u 81Br noutu onunakoBo). OTHUMAs
79 u 81 MaccoByrO eIMHUILY, COOTBETCTBEHHO, OT 156 u 158, nonydaem B kaxaom ciydae 77. B
cnekTpe coeamnenusi 11 Habmoga-eTcs MHTEHCHBHBIN MUK m/e 77, KOTOPBI 4YacTo SIBISETCS
XapaKTePUCTHUUECKUM JUIsl apoMaTUyecKux cucteM (puc. 2.7). DToT (akT, a Takke oOUIHi BUA
Macc-creKkTpa (B KOTOPOM, KpOME OCHOBHOT'O, UMEETCS JINIIb HECKOJIBKO IUKOB OCKOJOYHBIX
MOHOB) YKa3bIBaIOT, yTo coenuHeHue 11 sBusercs apomaTnyeckum OpOMUTIOM.
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MIST Chemastry WebBook (httptwebbook.nist gowichamistryd

Puc. 2.11. Hopaanniosanseii macc-cnexTp coeanueqma 11

ITpumep 3. Ilorepm aromoB BoOmOpoAa B JuanazoHe oT 4 10 12 ManoBEpOSATHBI JUIS
OpPraHMYECKUX COEJAMHEHUN, MOXET JIM B YKAa3aHHOH CepUH MOH C MaKCHMalbHOW Maccoil ObITh
MOJIEKYJISIPHBIM U 00YCIIOBUTHh 0Opa3oBaHue cienyoomero psaa ¢par-menron: 130, 129, 126,
120, 113, 100...7

Pemenue.

1. st MmoniekyssipHOTO HOHA m/e =126 , moTepst aTOMOB BOIOPO/1a paBHa 4.

2. KomuuecTBO aTOMOB BOJOpOJAa B COOTBETCTBMM C pAacCMaTpUBAaEMbIM pSIOM HOHOB
cocragisier: 1, 4,10,17,30 (130-100)

OtBert: noH ¢ maccoii 130 OBITH MOJIEKYIISIPHBIM.

[Tpumep 4. YcTaHOBUTE KJIACC COEIMHEHHUSI, MACC-CIIEKTP KOTOPOTO MPEACTABIICH Ha puc. 2.12
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Puc. 212, Macc-cnekrp ans HagHTHRHEALHE (OTHECEHHE K KIACCY OPpraHMMeckiy coelHHEHHIT)

Pewenue.

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

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

3. MakcuManabHyl0 WHTEHCHBHOCTH ITOKa3bIBa€T OCHOBHOH NHK m/e = 43, 4YTO MOXeT
coorBercTBoBaTh coctapy C2H30O wu oOpa3oBanue »3Toro ¢parmMeHTa IPOUCXOAUT MPHU
AIIMMUHUPOBAHUH OT HCXOAHON MOJIEKYIIBI ATHIIBHOTO pagukana C2HS ¢ m/e = 29.
CrnenoBarenbHo, popmyna ucxogHoro coeaunenust — C4H8O, uro cooTBeTCTBYET OyTaHOHY.
[Tpumep 5. Unentudunmpyiite nzomepHsie 4-nponuiadeHon u (eHUIPONUIOBEIA 3¢up mo
Macc-crekTpy (puc. 2.13).
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Puc. 213, Haentuueaiua HI0Mepos 0 Macc-cnekTpy
Pemenue.
1. MonexkynsspHOMY MOHY COOTBETCTBYET OTHOIIEHHE m/e = 136, MUK OCHOBHOIO HOHa TpHU
OTHOLIEHHH m/e = 94 MOXXET COOTBETCTBOBaTh Mapa-TUIPOKCU(PEHUIbHOMY (parMeHty 4-
nponuipeHomy.
2. OcHOBHOM MUK TpH oTHOIIeHnH m/e = 107 MoxeT cooTBeTcTBOBaTh ppar-Mmentry CH2OC6HS.
CrekTp, colepKaluii STOT MWK, COOTBETCTBYeT (eHunmponwibHOMy 3¢dupy. B obmewm,
MpUMEPHl HMCIOJIB30BAHUS MAaCC-CIIEKTPATBHBIX METOJIOB B XHUMHYE-CKHUX HCCIICTOBAHMIX
MHOTourcIeHHbI. CeroiHs OHM HaXOJsT Bce 0oJiee MIMPOKOE PACIpOCTpaHEHUE ISl PEIIeHUS
MHOTHX MaTE€pHAJIOBEAUYECKUX, OHOXMMHYECKUX, T€OXMMHUYECKUX, IKOJOTHUUECKUX MPOOIIEM,
mpo0OJieM MOTYYeHHs] BRICOKOTO BaKyyMa B KPYIHBIX TEXHOJOTHYECKUX BAKYYMHBIX CHCTEMaX U
T. 1. Macc-cnekTpoMeTpbl B TIOCIEAHEE BpPEMS BCE IIMPE HCHOJB3YIOT B pPa3iIMYHbBIX
MPOU3BOJICTBEHHBIX JIMHUAX JIJIS1 KOHTPOJISI M PETYIIMPOBAHUS TEXHOJIOTUYECKUX MPOLIECCOB U HE
TOJIBKO B YCTa-HOBKAax JUIsl pa3esICHHs] U30TOMOB, HO U B PsI/I€ XUMHUUYECKUX, OMOXMMHYECKHUX,
dap-ManeBTUYECKUX U Ap. MPOU3BOJICTB.
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KoHTpoJibHbIe BOMPOCHI AJsl 00CY:KIeHHs B MAJIBIX IPyNnax
1. Monekyna BemecTBa mMpoObl B ra3oBoi (pasze moaBepraercss 6OMOAPAMPOBKE AIEKTPOHOB C

BBICOKOW dHeprueid (00bryHO 70 5B) u BBIOpachiBaeT HJIEKTPOH, 00pasys ..., Ha3bIBaEMbIH
MOJIEKY-JIIPHBIM HOHOM:
M + & — M= (monexynapHsill Hou) + 2e

2. Ilpouecc pacmaga MOJEKYJISPHOTO HOHAa HA YaCTUIBI MEHbIIEH Macchl ((pparMeHTbl)
Ha3bIBACTCH ...

3. CTpyKTYypHBIH aHaAIU3 METOJIOM MaccC-CIIEKTPOMETPHUH 3aKI0YaeTcs B HUICHTH(PHUKAIUN OC-
KOJIOUHBIX HMOHOB U PETPOCIEKTUBHOM (BOCHPOU3BECTH HCXOJHOE COCTOSIHUE MOJEKYJIbI)
BOCCTA-HOBJICHUU CTPYKTYpPhl HCXOJHOW MOJIEKYJbl. YTJEBOAOPOJ JI€KaH B MAaccC-CIIEKTpe
MOKA3bIBAET CE-PUI0 IMHUKOB (PArMEHTHBIX HOHOB, PAa3IHYAIOIIMXCS Ha TOMOJIOTHUYECKYIO
pasHocth (CH2), 1. e. 14 a. e. m. [lux 142 wmmeeT Mallyl0 MHTEHCUBHOCThb, a HaumoOoJee
WHTCHCUBHBIMA M3 HHUM SIBIISIIOTCS C OT-HONIEHWEM m/e paBHBIM 43,57 COOTBETCTBYIOIINE
OCKOJIOUHBIM HOHAM ...

CH3-CH2-CH2=-CH2---CH2---CH2---CH2 =-CHZ-==-CHZ--CH3 —— 142

85 98 113 127

4. YcioBus, KOTOPBIM YAOBIIETBOPSIET MOJICKYJIIPHBIN HOH ... (CM. IO 3aJ]aHUIO 3).

BapuanTs! oTBeTa:

1. Umeet camyto OOJIBIIYIO MOJIEKYJISIPHYIO MAacCy B CIIEKTpE.

2. BBITh HEUETHORIICKTPOHHBIM (OTPE/ICTICHNE HEHACBIIIICHHOCTH R).

3. OOpasyeT BayKHEHIINEe HOHBI C OOJIBIION MACCOi 3a CYET BRIOpOCA HEUTPAIbHBIX YACTHII.

4. BrirodaeT BCE DJIEMEHTBI, HAJIMYUE KOTOPBIX B 00pasiie MOKHO YBUCTH MO (hparMEHTHBIM
HOHaM.

5. Meranoun obpasyet MosekysipHbiii HoH 1o cxeme: CH30OH + e — [ICH3OH[ ++¢(m/e 32) +
..., @ TajbHeHas (parMeHTausl MOKET MPUBECTH K 00pa30BaHUIO METHIHLHOTO KaTHOHa (m/e
15) u panukana ...

6. CxeMa MarHMTHOTO Macc-CIIEKTPOMETpa BKJIIOYACT CIEAYIOLIUE YCTPOHCTBA ... (MOXKHO
UCIIOJIb30BaTh [UIs OTBeTa puc. T-1).

43 ar 71

DIMEE W Tiesua
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counter or
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Pucynor T-1

7. MonexkyaspHbI MUK ATHINPONUOHATA ... (puc. T-2) 3aBUCUT OT PHEPrMM HOHU3ALMHU U
uMeeT OOJBIITYI0 HHTEHCUBHOCTD NPH €€ 3HaUeHuH ...3B.
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8. IHTEHCHBHOCTh MOJIEKYJISIPHOI'O HOHA ONPEAENIETCS . . .
9. B macc-criekTpe 4eThIpexxjaopucToro yriaeposaa (puc. T-3) oTCyTCTBYeT ... HOH, OTHOIIICHHE
m/e KOTOpOro PaBHO ...

Slyrrirts

18 1 [ A

Rl . i) an < = (-] o -5} o WI¥ Lalel 1= 130

Prcynow T-3
Bapuants! oTBera:
1.) 120; 2.)130; 3.)154; 4.)118.
10. Ilpum wmoHM3aMM MOJEKylIaM Iepefaercs OoJblloe KoauuecTBO 3Hepruu (1o 70 3B,
IPOYHOCTh XMMHUYECKUX CBsized mpu 3ToM mnopsiaka 10-20 3B), mMonexynspHbIi MOH MOKET
IIpeTepHeBaTh pa3pylIEHUE Yepe3 paspblB  CBA3eH ... B  pasnuyHbIX HalpaBlICHHUSX,
00YyCIIOBJIIEHHBIX UCXOJHBIM CTPOCHUEM MOJIEKYJIBL.

Kpurepum ouenku:

OueHMBaONIME MEPONPUSTHS sl O4HOH .o. | Kon-Bo banbr
3 cemectp min max
MeponpusiTis TEKYIIEro KOHTPOJIS
nabopatopHas paborta Ne 7-12 6 24 42
Pabota B Manbix rpymmax (;1a6. p. Ne 8,11,12) 3 12 16
HUTOI'O 36 60
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu

HwxHeKkaMCKHil XUMUKO-TEXHOJIOTHYECKI HHCTUTYT (prinan) dheaepaabHOTo
roCcyJIapCTBEHHOTO OFOHPKETHOTO 00pa30BaTEIHLHOTO
YUPEKICHUS BBICIIETO 00pa30BaHUS
«KazaHCcKuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Kadenpa HepTexuMuiaeckoro CHHTE3a
Hanpagsnenue noarorosku: 18.04.01 Xumuueckasi TeXHOJIOTUSA
[Tporpamma: Pa3paboTka 1 co31aHHE BHICOKOTEXHOJIOTMYHBIX XUMUYECKUX MPOU3BOJICTB

Kpurepun oneHKH 10 JMCHUILIMHE B 0ajiax

[Ipu omeHke pe3yabTaTOB AEATEIBHOCTU CTYACHTOB B paMKax auciuruiuHbl «b1.B.02
[Ipenn3uoHHbIe METOAbl MCCIEIOBAHUN B OPraHUYEeCKOW XMMHUY» HCHOJb3YeTCs peHTHHIrOBas
cuctema. PeiiTuHroBast orieHka (QopMUpYETCs Ha OCHOBAaHUM TEKYIIErO M MPOMEKYTOYHOTO
KOHTpOJIsl. MakcuMasbHbI Oajul BBICTABISETCS 3a MPUHLUIUAIBHO TPABUIIBHBIA U TMOIHBIN
MONXOJT K PEHICHUIO 3a/Jad yd4eOHOW MPAKTUKH, TPAMOTHOE W3JIOXKEHHE H OQOpMIICHUE
IMMOJIYYCHHBIX PC3YJIbTATOB, HIMPOTY OTBETOB HA BCC ITOCTABJICHHBLIC BOIIPOCHI.

MuHuManbHbI Oaii OTpakaeT NPUHIMIHAIBGHO MPABWIBHBIM MOAXOJ CTYAEHTa K
PCIICHHIO OTACIIBHBIX 3aJa4 C YUCTOM ITOJHOTBI OTBCTOB Ha IMOCTABJICHHBIC B 3a/la4axX BOIIPOCHI,
JIOTIYIIEHHBIX HETOYHOCTEH U OLITHOOK.

IlIxana nepeBoga UTOrOBOro peUTUHroBOro Oamia R (17151 sx3aMena):

WuTepBan 6amioB pedTuHra Ouenka
0<R,<60 «HEYJIOBIICTBOPHUTEIBHOY (2)
60<R, <73 «yIlOBJIETBOPUTEIBHO» (3)
73<R, <87 «xopouio» (4)

87<R, <100 «OTIUYHOY (5)

Kputepun o1ieHKHM OTBETa CTy/I€HTa Ha dK3aMeHe

XapakTepucTruKa OTBETa banel

3amaya pemieHa. J[aH NOJHBIN, Pa3BEpPHYTBI OTBET HA IIOCTABJICHHBIE BOIIPOCHI.
OtBer ¢dopmynupyercs B TEPMHHAX HAyKH, HU3JIOKEH JUTEpaTypHbIM si3bikoMm, | 40-38
JIOTMYEH, JI0KA3aTeNeH, IEMOHCTPUPYET aBTOPCKYIO MO3ULMIO CTYECHTA.

3agaya pemieHa. J[aH MOJHBIA, HO HEAOCTATOYHO MOCJIEAOBATEIbHBIA OTBET Ha
MOCTaBJIEHHBIA BOIPOC, HO TIPU 3TOM MOKAa3aHO YMEHHUE BBIJCIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE MPHU3HAKU U MPUYMHHO-CIEICTBEHHbIe cBA3M. OTBeT joruueH u | 37-35
U3JI0KEH B TePMUHAX HayKd. MoryT ObITh JomymieHsl 1—2 omuOKku B onpeaeseHun
OCHOBHBIX OHSATHH, KOTOPbIE CTYJEHT 3aTPYAHSAETCS UCIIPABUTH CAMOCTOSTEIBHO.

3anaua pemieHa. J[aH HEOCTATOYHO MOJIHBIM M HEJOCTATOYHO PA3BEPHYTHINA OTBET.
Jlornka W T1OCIIEOBATEIbHOCTh MW3JIOKEHUS MMEIOT HapyueHus. JlomymieHsl | 34-29
OLIMOKU B PAcCKpBITUU MOHATHH, yrnoTpeOneHun TepMuHOB. CTyA€HT He crocoOeH
CaMOCTOSITEJIbHO BBIIETIUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE NPU3HAKU W
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MIPUYMHHO-CJIEICTBEHHbIE CBSI3U. CTYAEHT MOXXET KOHKPETU3MPOBaTh 00OOIICHHbBIE
3HAHUA, J0Ka3aB Ha IPUMEpax MX OCHOBHBIE IIOJIOKEHUS TOJBKO C IOMOUIBIO
npernonasatens. PeueBoe opopmienue Tpedyer nornpaBoK, KOPPEKIHH.

3agaya He pemieHa. JlaH HEMOJHBIA OTBET, JIOTHKAa W IOCICIOBATEIBLHOCTD
U3JIOKECHUS UMEIOT CYIIECTBEHHBbIC HapylIeHus. JlomymeHsl rpyOble OmmMOKU mpu
OIPECICHUU CYIIHOCTH PACKPHIBACMBIX TOHSITUMN, TEOPHA, SBJICHHIA, BCIICIACTBHE
HCIIOHUMAaHUA CTYACHTOM HX CYHICCTBCHHBIX W HCECYHICCTBCHHLIX IMPU3HAKOB H
cBsi3eil. B oTBeTe OTCYTCTBYIOT BBIBOJbI. YMEHHE PACKPbITh KOHKPETHBIC
mposiBieHUs 0000IIEHHBIX 3HAHUN HE Moka3aHo. PedeBoe odopmiieHne TpeOyer
MOTIPABOK, KOPPEKIIHH.

28-24

3amaua He peuieHa. JlaH HEMOJHBIA OTBET, MPEACTABISAIOMINNA COO0H pa3poO3HEHHBIE
3HaHUS 10 TEMEe BOIPOCa C CYUIECTBEHHbIMH OHIMOKaMU B ONpPEACICHUSX.
[IpucyTcTBYIOT (parMeHTapHOCTh, HEJIOTUYHOCTh u3NoKeHHus. CTyAeHT He
OCO3HAeT CBSA3b JAHHOI'O TOHSATHS, TEOPHM, SBJICHUS C APYIUMH OOBEKTaMHU
JUCHUIIIINHBI. OTCYTCTBYIOT BBIBOJbI, KOHKpETHU3anud MW  J0Ka3aTCJIbHOCTDH
u3noxeHus. Peub HerpamotTHas. JlomMoJHUTENbHBIE M YTOUHSIOLIME BOIPOCHI
npenoaaBareiida HC IMPUBOAAT K KOPPCKUUMKM OTBETAa CTYACHTA HE TOJIBKO Ha
IIOCTaBJIEHHBIH BONPOC, HO M Ha JApPYyrue BONPOCH AUCHUIUIMHBL. He momyuyeHsl
OTBETHI 110 GA30BBIM BOMPOCAM JUCLUIIUHBI.

23-0

OueHuBawMe MEPONPUATHS ‘ Kou-Bo basibl
min max
MeponpusiTisi TeKylIIero KOHTPOJIA |
Cemectp 2
JlaboparopHast pabora 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
JlaboparopHbie paboTel Ne 7-12 6 24 42
Pabora B ManbIx rpynnax (y1ab. p. Ne 8,9,12) 3 12 18
JIK3aMeH 1 24 40
UTOIro 60 100
Kputepun onieHkn KypcoBoi paboThl
O1eHMBaIOIIe MEPOIPUSITHS bannbr
MeponpusTHs TEKYIIero KOHTPOJIS min max
Beenenue 4 10
Teopernueckas 4acTb 10 15
DKCIepuMeHTaIbHas YacTh 12 20
OO0cyxaenue pe3ynbTaToB 10 15
3amuTa KypcoBOro MpoeKkTa 24 40
UTOrO 60 100
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