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YUYEBHO-YYETHASA KAPTA

CTyIeHTa ___ rp. ¢hapmaleBTHUECKOro GakynbTera (®.1.0.)
1 cemecTp
Yyeo. Jlara Hoxnuce Jara
Tema 1a00paTOPHOIrO 3aHATHS Ouenka | nmpenojaa-
He/l. 3aHATHA 0TpPadoTKH
BarTess
1. | Beenenue B npaktukym. Knaccudukanus u
HOMEHKJIATypa OPraHMYECKUX COCAMHEHHUN
2. | Xumuueckas CBs3b. B3auMHoe BiusHUE
aTOMOB B MOJIEKYJIE
3. | IIpocTpaHCTBEHHOE CTpOEHHE OpraHuye-
ckux mMosekyis. Ctepeonzomepus
4. | DU3UKO-XUMUYECKHE METOJbl HIECHTU(U-
KallMid OpPraHUYeCKHX COEeAUHEHH. Y-
cnektpodoromerpus u MK-crekrpockonust
5. DU3UKO-XUMUUECKHE METOJbl HIACHTU]PU-
Kalldd OpraHuyYecKux coenuHeHui. SIMP-
CHEKTPOCKONUS
6. | PeakmuoHHas crnocoOHOCTh OpraHUYECKHX
coenquHenuil. Kiaccudukauus opranuue-
CKHUX pEaKIHil
7. | MonexkynspHblii Ou3allH  OpraHMYECKHX
BEIIECTB M PEAKIUH B MOMCKE HOBBIX Je-
KApCTBEHHBIX CPEJCTB
8. |Pa3neneHwe W OYMCTKa BEMIECTB C TIOMO-
IIbI0 SKCTPAKLIUU
9. | KoutrpoasHasi padora 1. CtpoeHue, Kiac-
cuuKalysg 1 HOMEHKJIaTypa OPraHUYECKUX
COCTUHEHUN.
10. | Heapomartuueckue yrieBoaopossl |
11. | Heapomaruyeckue yrieBonopoisl |l
12. | ApoMaTHUYECKHUE YTICBOJOPOIBI
13. | KonTpoJabHasi padora 2. YTJICBOIOPOJIbIL.
YHUPC-1
14. | I'anoreHmpon3BOIHBIEC YTIIEBOJOPOIOB
15. |T'ugpokcu- M THO-COEAMHEHMS, MPOCTHIE
3¢UpHI U CynbdhuIb!
16. | KonTpoabHas pa6ora 3. CtpoeHue, peax-
IIUOHHAsl CMOCOOHOCTh M HJEHTH(UKaLUs
YIJI€BOJIOPOAOB, TallOT€HO-, TUAPOKCO-,
THONPOU3BOAHBIX, TIPOCTHIX 3(PUPOB U CYIIb-
¢buo. YUPC-2
17. | AMUHO-a30- U IMa30-COEIUHEHUS
18. | Oxcocoenuuenus
19. | KonTpoabHasi pabora 4. CtpoeHue, peak-
IIMOHHAsI CITIOCOOHOCTh AMHMHO-, a30-, JTHA30-
coequHEHu, Okco-coennuenuii. YHUPC-3.
3AYET




TPEBOBAHMSA, IPEIBABJISEMBIE KA®EJIPON K CTYJIEHTY

1. CryzaeHT A0JIKeH cO0IH0IATH MPAaBWJIA TEXHUKH 0€30MACHOCTH B ayAUTOPHSIX Kaden-
PBbI, BBIIOJIHATH MpaBuia BHyTpeHHero pacnopsaka YO «bI'MVY».

2. Ha naGopaTOpHBIX 3aHATHIX CTYACHT IOJKECH OBITh B XaJlaTe, UMETh IMPAKTUKYM.

3. IlpomymieHHble 3aHATHS JOJKHBI OBITH OTPAOOTAHBI B T€UEHHUE 2 HEZelNb MOCIe MPOITyc-
ka. CTyneHT, He 0TpabOoTaBUIMI B Te€UeHHUE 2 HE/ENb MPOIYIIEHHbIE J1a00paTOPHbIE 3aHATHUSA, K 11O~
CJIEYIOIIMM 3aHATUSM, UTOTOBBIM 3aHATUSAM U 3a4€Ty HE JOIYCKaeTCsl.

4. Bo Bpems paboThl B yUeOHOM MPaKTHKyMe HEOOX0AUMO COOMI0IaTh AUCHUILTUHY H T10-
PAIOK, 3a MOAJIepKaHNue KOTOPBIX OTBEYAET ACKYPHBIH 110 TPYIINE U CTAPOCTa IPYIIIIHIL.

5. 3ampemiaercss BHOCUTh B yUEOHBIN MPAKTUKYM BEPXHIOIO OJICHKITY.

6. 3anpemniaercs NpUHUMATD MUILY B yUeOHOM MPAKTHKYME.

7. Pabouee mMecTo clieayeT coaepkaTh B YACTOTE M TOPSJKE, HE 3aTPOMOXKIAs €ro MOCTO-
POHHHUMU TIpEeIMETaMH.

8. B yd4eOHOIT aymuTOpUU 3ampeniacTcs BBITIOTHCHHE JTIOOBIX AKCIIEPUMEHTAIBHBIX padoT,
HE CBSI3aHHBIX C BBIMOJIHEHUEM y4eOHOTO 3aJaHusl.

9. 3ampemaercs BBITOIHATH Ja00OPATOPHBIE OMBITH B OTCYTCTBHE MPEIOIaBATEIS.

10. [To oxoHuanuu pabOTHl HEOOXOAMMO: BBIMBITH XMMHUECKYIO MOCYy, HABECTH MOPSAIOK
Ha paboyeM MecTe, BBIKIIOYUTh CBETUIILHUKHY.

11. Bce BoIpoCHl O TeXHUKE 0€30MaCHOCTH, BOSHHUKIIHME B MpoIecce padoThl, cleayeT He-
MEJIEHHO BBIICHATH Yy MpenojaBaTelis Win JabopaHTa.

C tpeboBaHusAMH Kadeapbl 03HAKOMJIICH(a) 20

(moamnuck)



3 CEMECTP

JIABOPATOPHOE 3AHSATHE N\e 1
BBEJIEHUE B IIPAKTUKYM. KTACCHOPUKALINSA U HOMEHKJIATYPA
OPTAHUYECKHUX COEJUMHEHHUH

3nanua knaccuguxayuu, HOMEHKIAmMypsl U CMPYKMYPHOU U30MEPUU OP2AHUYECKUX COeOUHe-
HULL AGNSIOMCSL UCKTIOYUMENbHO BANCHBIMU OJisl OYyOywell npoghecCUOHANbHOU 0essmelbHOCIU npo-
8U30P0O8. DMO CBA3AHO C MeM, Umo 6 HAcmosaujee 8pemMs 6ce JeKapCmeeHHvle cpedcmaea NoMUMO
Mop206020 HA36aHus umerom cucmemamuyeckoe. Ocnognoe sHUMAaHue yoeasiemcs u3yueHuro npa-
sun 3amecmumenvrou Homenknamypol MIOIIAK, komopas ucnonvsyemcs npu HauMeHOBAHUU Jie-
KAPCMBEHHBIX CPeoCcms, U 8 COOMEEMCMEULU ¢ KOMOPOU Npenapamvl pa3iuuHblX QupM 6HOCAMCA
8 6asvl OanHvIX. H3yuenue uzomepuu cnocobcmeyem hopMuposanuio cmpykmypHo20 MululleHUs,
YMo 8AaNCHO OJisl NOHUMAHUS C8A3U MeHCOY CIMPOEHUEM U CEOUCMEAMU OP2AHUYECKUX 8eUiecms, 516-
JIAOUWUXCSL KOMINOHEHMAMU 1eKAPCEEHHbIX CPEOCM8.

Iean 3ansaTHA:

1) u3yuuTth npaBuiIa 6€30MacHON pabOThl B XUMUYECKOH 1a00paTopiu, POCTSHIIINE PUSMBI
OKa3aHus NePBOM MOMOIIIY MTPH HECYACTHBIX CITyYasiX;

2) chopMHpOBAThH MPEACTABICHUS 0 XUMHUCCKUX PEaKTUBaX, HEOOXOIMMOM HAO0OPE MOCY/IbI
1 000pyIOBaHUSI XUMUYECKOM TabopaTtopun; 3HaHUs 0€30IacCHON PabOTHI B XUM. JIaOOpaTOPHH;

3) M3y4UTh OCOOCHHOCTH CTPOCHUS, OCHOBHBIC ITPUHIIMITBI KJIACCU(PUKAIIUU 1 HOMEHKJIATYPbI
OpPraHUYECKUX COCAMHEHU;

4) copMuUpOBaTH HABBIKM COCTABJICHHS Ha3BaHWiA MO (opMyie W HAMUCAHUS CTPYKTYPHBIX
(bopMyI1 110 Ha3BAHUIO.

B pe3yabTare u3yyeHust TeMbl CTYA€HT JA0JI’KeH 3HATH:

1) nmpaBuia Ge30macHO PabOTHI ¢ OPraHUYECKUMHU PACTBOPUTEIISAMH, JIETKO BOCIIJIAMEHSIO-
IIMMHUCS U TOPIOYUMH >KUIKOCTSAMH, IEIOYHBIMA METaJlJIaMU, KOHIIEHTPUPOBAHHBIMU KHCIOTaMHU
U 1iesnovyamu, 6pomMom;

2) knaccu(UKAIMID OPraHMYECKUX COSTUHEHHH 10 CTPOCHHIO YIIEPOAHOrO CKeleTa U IO
HAIMYHIO B MOJIEKYJIe (PYHKIIMOHAIBHBIX TPYIIM;

3) MPUHIKUIIBI 3aMECTUTEIHLHON M PaAuKaIbHO-(QyHKIIMOHANEHOI HOMeHK1aTypsl IUPAC.

B pe3yabTare n3yueHusi TeMbl CTYA€HT J0JIKEH YMeTh:

1) pacrno3HaBaTh (YHKIMOHATIBHBIC TPYIIIIBI B CTPYKTYpPE OPTaHUYECKUX COCINHEHH;

2) CTpOHWTh Ha3BaHHUS MO CTPYKTYPHBIM (GOpMyJaM U H300pakaTh CTPYKTypHbIC (HOPMYIIbI
OpPraHUYECKUX COCTUHEHUH MO CUCTEMAaTHYECKUM Ha3BaHUSIM.

Bonpocs! 1Ji1s1 NOATOTOBKH K 3aHATHIO:

1. Texuuka Ge3omacHOCTH NpHu paboTe B XMMUYecKoH jabopartopuu. [IpaBuna mpoTHBOIO-
KapHOU 0E30MaCHOCTH MPH padboTe € JIETKO BOCILIAMEHSIONMMHUCS U TOPIOUYUMH KHIKOCTSIMH, KUC-
JIOTaMH, IIeJI0YaMHU, METAITTNYECKUM HaTpueM, OpPOMOM.

2. JlabopaTopHass XUMHUYecKas mocyna. Mepsl 0e30MacHOCTH MpHU paboTe CO CTEKISTHHOM
MOCYAOM.

3. Knaccudukamuss opraHu4ecKuX COEAMHEHHWH 10 CTPOCHHUIO YTJIIEPOTHOTO CKeNleTa W TI0
HAJINYMIO B MOJIEKYJI€ (PYHKIIMOHANBHBIX TPYIIL.

4. OO0mue moyokeHus 3aMecTuTenbHON HomeHkIaTypsl IUPAC.

5. IlpeacraBienue o Opyrux cUCTeMax HOMEHKIATYpHI (paauKaibHO-(QYHKIHMOHAIbHAs, pa-
[UOHAJIbHAN).

JINTEPATYPA"

[1] C. 10-39, [2] C. 8-35, 205-207.

* Cnimcok nurepatypsl cM. Ha c. 144,



IIMCEMEHHBIE 3AJTAHHSA

1. Ykaxute QyHKIHMOHAIBHBIC TPYIIIBI ICHCTBYIOUINX BEIIECTB JICKAPCTBEHHBIX CPEICTB:
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2. HazoBure coequHeHwus Mo 3aMecTuTeNbHON HoMeHKnaType MIOTTAK:
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3. Hanummre cTpykTypHBIe (POPMYIIBI CIEAYIOMINX BEIIECTB:

2,3-IMMETUIIIEHTaH 3-MeTmi-4,4-nusTUArenTan

2-METWIIHKIONCHTAaHOH (beHnmmeTanon

3-ruapoKkcu-4,5- TUruIPOKCUMETUII-2-METHIITUPUINH (nupudokcun, sumamut Be)

HATpUil 2-3TUINMEHTaHOAT (WM HATPHH BajJblIpoaTr) — JACHCTBYIOIIEE BEIIECTBO Iperapara
Jlenaxun, IPOSIBIISIIOIIETO IPOTUBOCYIOPOKHOE IEHCTBUE

1-(u3onponunamMuHo)-3-[mapa-(MeTOKCUITII)(HEHOKCH | MPOTIaH-2-0J1
(memonponon)

1-[2-meTnn-3-MepkanTonponanous| TUPPOIHINH-2-KapOOHOBas KKcIoTa (kanmonpu.n)




4. Ilpuenure (GOpMyNbl CIEAYIOMMX coeluHeHUH. [laiiTe Ha3BaHHA MO 3aMECTHTEIbHOU

HoMmenkiarype MIOITAK:
OCH3UIIMATHIIAMUH JMATUIIOBBIN PHp ATaHUKApOOHOBAS KUCIOTA
METHJIITUIIKETOH mpem-0yTUIIOBBIM CIUPT U30MPONUI-6MOop-0yTUIKETOH

Y-OKCHOYTHPAT HATPHS

TUMETHIICYTb U

BUHUIACTUIICH

5. IlpuBeaure cTpyKTypHYyIO (hopMyidy yrieBojgopona cocraBa C7His, U3 KOTOPOro MOKHO
00pa3oBaTh OJMH TPETUYHBIN aJKWJI, HO HEJb3s 00pa30BaTh BTOPUYHBINA allKUi. 3alMIIUTE CTPYK-

TypHYIO (POpMYITy TPETUYHOT'O AJIKUIIA 3TOTO YIIEBOAOPOAA.

6. HpI/IBC,Z[I/ITe HN30MCPbI COCAUHCHU CsHe. HazoBuTe UX 1O 3aMECTUTEILHOU HOMCHKIJIATyp¢C

NIOITAK.




7. IlpuBeaure ctpyTypHble u3oMepbl coequuenuss C3HsO. HazoBute nx mo 3amecturtensHON
HoMmenkiarype MIOITAK.

8. IlpuBeaute 3 uzomepHbIx Ourmkianueckux coenuneHuss CgHi202: KUCIOTY, THAPOKCHKE-
TOH, 1uoJl. Jlaiite Ha3BaHue cornacHo HoMeHkiarypsl MIOITAK.

Ioonucwy npenooasamens:

10



JIABOPATOPHOE 3AHSATHE Ne 2
XUMHNYECKAS CBsA3b. BBAUMHOE BJIMAHUE ATOMOB B MOJIEKYJIE

Moodenb xumuueckou ce:A3u AGNIAEMCS OCHOB0NOJA2AOWell 8 Kypce Op2aHUYecKou XUMUU.
IIpeocmasnenue o éruanuy 3amecmumenetl Ha NOAAPUIAYUIO CEA3U NEHCUM 8 OCHOBE NOHUMAHUSA
DYHKYUOHATLHOCTNU OP2AHUYECKUX COCOUHEHULl U NO380Aem NpeoCKa3bleamsb PeakyuoHHyio Cno-
COOHOCMb Gewjecme 8 cuHmesze U Xapaxkmep 83aumMooeucmeusi OUOMONEKYN U JeKaAPCMEEHHbIX
cpeocme 8 opeanusme.

ean 3ansaTHUA:

1) chopmupoBaTh 3HaHHS OCOOCHHOCTEH AJICKTPOHHOI'O CTPOCHHS aTOMOB YIJIepoJa U reTe-
POATOMOB, COTIPSKEHHBIX CUCTEM, COSIMHEHUH ¢ apOMaTUYECKUM CTPOCHUEM;

2) chopMHpOBaTH 3HAHUS NPUYHH, YCIOBUN U PE3yIbTATOB MPOSIBICHHS B3aUMHOI'O BIIMSHUS
aTOMOB B MOJIEKYJIC;

3) chopmHpoBaTh HABBIKH OIPEICICHUS 10 CTPYKTYpHOU (hopMmylie OCOOCHHOCTEH 3JeK-
TPOHHOTO CTPOCHHS aTOMOB U MOJIEKYJI, SJIEKTPOHHBIX 3(p(PEeKTOB aTOMOB U TPYIII aTOMOB, pacrpe-
JIeITICHUS AJIEKTPOHHOM TUNIOTHOCTH B MOJICKYJIC.

B pe3yabTare u3yyeHusi TeMbl CTYA€HT 0JI5KeH 3HATh:

1) TUIBI XUMUYECKUX CBSI3CH B OPraHMYECKUX COCAMHCHHSX U MEXaHMU3MBbI MX 00pa3oBaHUs
U pa3pblBa;

2) TMOHSTHE aPOMATHYHOCTH; OCHOBHBIC KOHIICTIIIMHA apOMATHYHOCTH;

3) mpUYMHBI U XapaKTep BIHMSHHE aTOMOB M TPYII aTOMOB Ha PaclpeieieHie 3JIeKTPOHHOM
IJIOTHOCTHU (37IEKTPOHHBIE 3P (HEKTHI);

4) B3aMMHOE BIIMSIHAE aTOMOB B MOJICKYJIaX OPraHUYECKUX COCTHHCHHUI.

B pesyabTare n3yueHusi TeMbl CTYJA€HT J0JKEH YMETh:

1) ucnonb30BaTh MOJCIh THOPHIM3AIINHN JUTS TIPEICKa3aHHs XapaKTepa CBs3H;

2) pacro3HaBaTh IEKTPOHHOE BIMSHHUE 3aMECTHTENICH B MOJICKYJIC;

3) rpaduuecky MOKa3bIBaTh HHAYKTHBHBIA 1 ME30MEPHBIN (D PEKThl aTOMOB U TPYIII aTOMOB;
4) ompeAeNsTh peaKI[MOHHBIC IICHTPBI B MOJICKYJIaX OPTraHUYECKUX COCTUHCHUIA.

Bonpocs! 1J1s1 MOATOTOBKY K 3aHATHIO:

1. Meroa ruGpuan3anuy aTOMHBIX OpOUTAIEH 1 SJIEKTPOHHAsT KOH(UTYpaIlisi aTOMOB.

2. Tumnbl xumMuyeckux cBsizeil. KoBaneHTHBIE G- U M-CBSI3U U UX XapaKTEPUCTUKH.

3. JIoHOpHO-aKIETITOPHBIE CBSI3H.

4. BopmoponHasi CBSI3b.

5. Comnpsokenue. Bunsl conpsbkenus (m-m, p-m). DHeprusi conpsbkeHus. ConpsbKeHHBIE CH-
CTEMBI C OTKPBITOM LIETIBIO.

6. ComnpsbKeHHBIE CHCTEMBI C 3aMKHYTOH IeTIbl0. APOMaTUYHOCTh. KpuTepun apoMaTuaHOCTH.

7. Teopus pe3oHaHca.

8. B3anMHOe BIHUSHHE aTOMOB B MOJIEKYJIaX OPTaHUYECKHX COSAMHEHWH. WHIYKTUBHBINA
Y ME30MEPHBIN AP PEKTHI.

9. DNEeKTPOHOMOHOPHBIE H JICKTPOHOAKIETITOPHBIC 3aMEeCTHTENH. Pacmpenenenue eKTpoH-
HOM MJIOTHOCTH B MOJIEKYJIE.

JIMTEPATYPA
[1] C. 39-74.

11



IIMCEMEHHBIE 3AJTAHHSA

1. PaccmotpuTe Moaens 0Opa3oBaHuUs CBSI3€H B METaHE M 3TaHE C UCIOJIb30BAHUEM KOHIICTI-
LUU TUOpUIU3aLIH.

2. PaccmotpuTe Mozaens 00pa3oBaHus CBS3EH B ATEHE U B 3THHE C MCIIOJIb30BaHHEM KOHIIETI-
LIUU TUOPUIU3ALIH.

3. IlpuBenure GOpMyIIBI H PACCMOTPUTE TMPOCTPAHCTBEHHOE CTpoeHUEe OyTa-2,3-1aueHa,
rekca-2,4-nuena u neHta-1,4 auena. [Ipu 00bsICHEHNN UCTIONB3YHTE KOHIEIITUIO THOPHIU3AIINY.

12



4. Hanumute GopMysbl COSAMHEHUHN U YKAXKUTE BUJ COTPSIKECHUS:

Haszpanue dopmyna Bun conpsixenust

Oyra-1,3-mueH

BUHUJIXJIOpUJ (XJIOPITEH)

IIpOoIICHAJIb

IIporaHoBass KMCJIO0Ta

IIPOIIEHOBas (aKpUIOBas) KUCIOTa

denon

AHUJINH

PO

MUPUIAH

HUTPO30MOYCBHUHA

3-TUAPOKCU-6-MeTHII-2-
STUIMAPUINHA CYKITUHAT
(mekcuoon)

13




5. 3amonHUTE TAOIUILY:

CoennHeHue dopmyna Kpurepun apomatuynocTu

Ha(TaINH

dbeHaHTpeH

HUKJIOIPONICHUII-
KaTHuoOH

OUKIOIICHTaIUCHUII-
AHHUOH

TPONUIINA-KaTUOH

bypan

MUPUMHUINH

aKpUAUH

14




6. Ilokaxute rpaduyecku BIUSHUE 3aMeCTUTENCH Ha MONApU3aIMI0 KpaTHOU cBs3H. Ormpe-
JeITUTE IEKTPOHHBIE 3P (PEKTHI U KyMYIATUBHOE BIMSIHUE 3aMECTUTEIICH:

2-MeTUII0YyT-2-¢H METOKCHATCH MpoM-2-eHOJI
OpoMATEH 3,3,3-TpudTopnporneH (beHumanuTUICH
2-METOKCHIIPOIICH N-sTeHunIUIepUIIH mpanc-1-uutpoOyT-1-eH
nporneHoBas kuciora (C=C) Yuc-TernT-2-eHOBask KUCIIOTa MpaHc-OKT-5-eHOBasi KUCIIOTA
(C=C) (C=0)
rukJoneHT-2-eHoH (C=C) rexca-2,4-1ueHoBast KHCIIoTa KOpHUYHAs KHCJIOTA
(3-penunmponeHoBas KucuoTa)

repaHualb mukuMoBas kuciota (3R,4S,5R-3,4,5-tpu-
TUAPOKCHUITUKIIOTEKC-1-eH-1-kapOoHOBasT KHCIIOTA)

0, OH

HO™

I

15



7. Tlokaxute rpaduvecKky BIMSHUE 3aMECTUTENICH Ha paclpelieieHHue 3JIEKTPOHOB B apoMa-
THYeckoi cucteme. Ornpeaenute 3JIeKTPOHHBIE 3G (EKTh U KyMYJISATUBHOE BIMSIHHE 3aMECTUTENICH:

benon OCH3JIbICTH /T ATHIIOEH30aT
N,N-numeTnnanumuH N-aMUHO(DEHOT N-HATPOAHWIIUH
HUTPO300€H30I1 N-aMuHOOEH30JICYIbPOHOBAST | PATMMUHT
kucnota (cynbhaHuIoBas
KHUCJIOTA) O
l H
C—N NO,
7
H,C
C,H;—0

8. Ompenenute MEKTPOHHBIC YPPEKTH U PE3yIbTUPYIOIIEe TSHCTBHE aTOMa OpoMa Ha CTa-
OMITM3AIINIO IUKIIOTEKCAHOBOTO KapOokaTuoHa. OTBET MOSCHUTE.

Br

9. Illpespawenue ghenunaranuna 6 mupo3ur 6 opeanHuzme HeooxooumMo 0/ YOaieHus uzovim-
Ka henunananuna, npooyKkmol MemadonusmMa Komopozco (henunogvle 3¢hupsbl nuposuHocpaoHoll,
MONOYHOU, YKCYCHOU KUCIOM U Op.) OMPUYAMETbHO GIUAIOM HA pA36Umue HepeHol CUCHeMbl
(Hanp. npu enunkemonypuu).

CpaBHHTE pacrpeesieHre dJIEKTPOHHON TUIOTHOCTH B OC€H30JBHBIX KOJBIAX MOJEKYJT THPO-
3MHa U (peHWIIaIaHHA.
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10. PaccmoTpuTe BIUsSHUE KaXI0W W3 (YHKIIMOHATBHBIX TPYMN HA pacrupeiesieHue dJIeK-
TPOHHOH IJIOTHOCTU B OEH30JILHOM KOJIbIE aJpeHaldnHa (Heilpomeauarop) u cajabOyTamosa
(ucnosib3yeTcs Mpu JeYeHUH OPOHXUATBLHON aCTMBI).

OH
H

OH N
i HO <
HO N ~
HO OH

11. PacrionoxxuTe B psili M0 YBEIUYCHHUIO 3JCKTPOHHOH IJIOTHOCTH B OCH30JBHOM KOJIBIIC
cHeayrolue coeauHeHus: GeHol, 3-HUTpoOeH30ICyIb(OHOBAs KKCIOTa, OCH30I1, aHH30) (METOK-
crben30i), 0eH3mI0BbIi cupT. OTBET MOSCHUTE.

12. Onpenenure apoMaTHueckue GparMeHTHl M THIIBI CONPSIKCHUS B KemoKOHA30./1e (IPOTH-
BOIpHOKOBBIN mpernapaT). HazoBure u mokaxkure rpaduyecku 3JeKTpOHHBbIC 3(PGheKThl (BIUSIHHEC
3aMECTHTENeH Ha paclpeieiecHue 3JIeKTPOHOB B apOMaTHUECKUX (PparMeHTax u ABOWHOMN CBSI3M).

N

.
OO

Cl
Cl

13. Bribepute coequHEHMS, KOTOPbIE MOTYT Y4acTBOBAaTh B 00Pa30BaHUN MEKMOJIEKYISIPHOM
BOJIOPOAHOM CBsi3H: 1,4-nramuHoOeH3011, HadTamuH, Cyb(paHuIaMuI, XOJIHH, dTAHOJAMUH, ITUKJIO-
reKCcaHaMUH, OCH3UITPUITHIAMMOHHI KaTHOH, O€H30J111a30HUH KaTHOH. OTBET MOSCHUTE.

14. Bribepute coenMHEHUs, KOTOpbIE MOTYT y4acTBOBaTh B 0Opa30oBaHUM BHYTPUMOJIEKY-
JSPHOW BOJOPOAHON CBSI3U: mMpaHc-IIMKIOTeKcaH-1,2-nuon, yuc-nukiorekcan-1,2-quon, yuc-
IUKIIOTeKCaH-1,3-T1oJI, STHIT TO3WUIIAT, METHJIOBBIN A(hHUp NIPOJIMHA, aHWIMH, CATUITIIIOBAs KUCIIOTA,
yuc-nykiorexkcad-1,4-nuon. OTBET MOSCHUTE.

Iloonucv npenooasamensi:
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JIABOPATOPHOE 3AHATHE Ne 3
IMPOCTPAHCTBEHHOE CTPOEHUE OPTTAHUYECKHUX MOJIEKY JI.
CTEPEOU30OMEPUA

IIpocmpancmeennoe cmpoenue XUMUYECKUX cOeOUHEeHULl CYueCmeenHo Gusem Ha Ux c8ou-
cmea. Xapakmep 63aumo0elticmsus ¢ peyenmopom Oelcmsyloue2o Havaid 1eKapcmeeHH020 Cpeo-
cmea Modicem CYWecmeeHHO MEHAMbCA 0axce NPU He3HAYUMENbHbIX USMEHEHUSX 8 NPOCMpPaH-
CMBEHHOM Cmpoenuu Morekyl. B nacmosiwee epems 6 6orvuuncmee cmpan EC pexomenoosano
nepexooums K CO30aHUN0 SHAHMUOMEPHO YUCMbIX JNeKApCMEeHHbIX (opm. [loosmomy nonumanue
OCHOBHLIX 3AKOHOMEPHOCHEN CMEPEOXUMUU SABNAEMC  BAJNCHOU COCMABIAWeEl NO020MOBKU
0yoywe2o nposuzopa, oaem HeoOX00UMYIO meopemudeckylo 6asy 0si psaoa npopeccuoHaIbHbIX
OUCYUNTUH.

ean 3ansaTHSA:

1) chopmupoBaTh 3HAHHS O KOHPHUTYPALUH U KOHPOPMAIMIX KaK CIOCO0ax OMUCAHUS MPO-
CTPaHCTBEHHOTO CTPOCHHUS MOJICKYJIBI, BUJAX CTEPCOM3OMEPHH, CBS3H MPOCTPAHCTBEHHOTO CTPOE-
HUSI MOJICKYJIbI C OMOJIOTHYECKOI aKTUBHOCTBIO BEIIECTBA,;

2) chopMHpOBaTh HABBIKH MMPOTHO3UPOBAHHS OCOOCHHOCTEH MPOCTPAHCTBEHHOI'O MOJICKYJIBI
0 €€ CTPYKTYpPHOU (opmyIie.

B pe3yabTare u3yueHusi TeMbI CTYA€HT J0JIKEH 3HATD:

1) OCHOBHBIEC CTEPECOXUMHUYCCKHIE TOHSTHUS;

2) BHIIBI CTEPEOU3OMEPHH;

3) R, S-; D, L-; mpem, spumpo-; E, Z-; yuc-, mpanc-cTepeoXuMnIecKyr0 HOMEHKIIATYpPY;
4) 0CHOBBI KOH()OPMAIIMOHHOTO aHATN3A AMUKINISCKUX U MUKINIECKUX COSTHHEHUH.

B pesyabTare n3yueHust TeMbl CTYJAEHT J0JKEeH YMETh:

1) n3oOpakarh pa3HyHbIC BHIbI IPOCTPAHCTBEHHBIX (OPMYIT;

2) u300pakaTh U UIACHTH(PUIIMPOBATH CTEPEON3OMEPBI U XUPAITbHBIC IIEHTPHI;
3) MoJIB30BATHCS MPABUIAMH CTEPEOXUMHYESCKON HOMEHKIIATYPBIL.

Bonpocs! 1151 NOATOTOBKY K 3aHATHIO:

1. OcHoBHBIE MOHATHUS CTEPEOXUMUN — KOHPUTYpallis U KOHPOpMaIUH.

2. CriocoObl n300pakeHHsI IPOCTPAHCTBEHHOT'O CTPOSHUS MOJIEKYJI: MOJIEKYJISIpHBIE MOJEIH,
cTepeoXuMudeckue GopmyJibl, IpoeKnoHHbIEe (opMyiibl Duiiepa u Heromena.

3. KondwuryparronHas cTepeon3oMepHsi: JHaHTHOMEpUs, Auactepeomepust (G-, m-).

4. XupanbHOCTh. XUpaJIbHBIE MOJEKYJBI, ACHMMETPUUYECKUA aToM yrieposa. Ctepeonzome-
pHs MOJIEKYJI C OJJHUM LIEHTPOM XUPaJIbHOCTU. DHAHTHOMEPBI.

5. Crepeoxumudeckas HoMeHkIaTypa: R, S-; D, L- u mpeo-, apumpo- cucteMbl 0003HaAUCHUS
KOH(UTypaIuH.

6. OnTryeckast akTHBHOCTh YHaHTHOMEPOB. [lomsipumeTpusi.

7. Panlemuyeckue cMecd. MeTo/Ibl pa3/ieieHus palleMUYECKIX CMeceH.

8. CrepeonzoMepusi MOJIEKYJT ¢ IBYMsI U 0oJjiee IEHTpaMu XUPAITbHOCTH. JlmactepeoMepusi.
Mesodopma.

9. m-lmactepeomepust. E, Z- u yuc-, mpanc- crepeoxuMuieckass HOMEHKIATypa.

10. Kondopmarmonnas nzomepus. Kondopmaruu srana u OyraHa, UX cpaBHUTEIbHAs SHEP-
reTuyecKas XapakTepuCcTHKa.

11. Kondopmaruy HUKIOATKAHOB: IMKJIONPOIAHA, HUKIO0YTaHa, IUKJIONEHTaHa U LHKIIO-
rexcana. Kondopmanus kpecra, naBepcus mukia. 1,3-aunakcuaabHOe B3aUMOICHCTBHE.

12. Ponb npocTpaHCTBEHHOTO CTPOCHMS B IPOSIBICHUU OMOJIOTHYECKOM aKTUBHOCTH. Mojienu
Komnanga u ®umepa (Teopust HHAYITUPOBAHHOTO B3aUMOJICHCTBHS).

JIMTEPATYPA

[1] C. 88-138.
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IIMCEMEHHBIE 3AJTAHHSA

1. HaiiTe onpeneneHus:
JHAHTUOMEPBI — 510

JANACTEPEOMEPBI — 510

PAIIEMAT — 510

2. Hammmmre ¢opMynbl coeuHeHNH. B XUpanbHBIX MOJIEKyJIaX ONPEAeIUTe aCHMMETpUYe-

CKHE aTOMbl YIJIEpPOZa, B axXHPAIbHBIX — BBIJCIUTE 3JCMEHTHl CUMMETPHH, HWCKJIFOYAIOIIHE
XUPATHHOCTb.
a) Oyran 0) 3-MeTuirekcaH
B) Ipomannoi-1,2 T') TIIUIEPUH
1) TIUIAH (2-aMHHOATaHOBAs KKCJI0TA) €) ajaHuH (2-aMUHOMPOTIAaHOBAasK KUCIIOTA)
) IIUKIIOTEKCAHOI 3) UKIIOTeKC-2-eH-1-011
1) yuc-AKIIOTeKcaH-1,2- o K) mpanc-IIAKIIOTeKCcaH-1,2- o
1) 2-MeTun-5-(mpormn-1-eH-2-un) M) 2-U30IPONIII-5-METUIIHKIOT €KCAHOT
IUKJIOTeKC-2-eH-1-0H (menmon)
(kapson)
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3. YkaxuTe (pyHKIHMOHAIbHBIE TPYNIBI U XHpaJbHbIE IEHTPHI B JACWCTBYIOIIUX BEIIECTBAX
aHTHOAKTEpUAIIbHBIX JICKAPCTBEHHBIX CPEJCTB:

H,C_ ,CH,
\N 7
HO  cH, N ﬁ
OH HC') HliI—C—CHCIz
O,N C—C—CH,OH
C—NH, ||
OH Il H H
OH O OH O o)
Jesomuuemun
mempayuKkiur
Cl CH S
CH, O 3 CH, H2N\< |
I U\H I \ o)
NG O S N H H
N R\ / = S
‘, | H
HO OH L o© 5 N A N
H,C OH °
ol O
yegnupom
KIUHOAMUYUH
H,C_ ,CH,
@)
T ol
HIIJ\ /N—C--lllll
C—S—(CH,);—CH=C
H N 2/4 N
? H, cooH H

yunacmur (KOMIIOHEHT THEHaMa)

oezocecmpen W dMUHUIICMpaouon (BXOIAT B COCTaB TOPMOHAIBHBIX KOMOMHUPOBAaHHBIX Opallb-
HBIX KOHTPALIEITHBOB)

C2H5HO C
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4. Jlo6aBbTe HenocTarouye GpparMeHTsl B GOPMYIIbI CEAYIOMUX coeanneHui. [Tpu nannaun

XUPaJIbHOTO EHTPa HAPUCYHTE BTOPOH SIHAHTUOMED.

COOH
\H
CH

D-MomouHas Kuciaora

i
HO—C_  : oH
HIIH
C

[l
@)

(+) BUHHAs KHCIIOTa

CH,

[N

H,N/ ~COOH

L-amanuu

Il
HO—C HO gy
Hre X

i
o)

Me30-BHHHas KUCJII0Ta

5. Ompenenute cTapiInHCTBO 3amectuteneit (mpasuia Kana—uronsna—Ilpenora):

0 0
—§“|C|I—OC2H5#—<\\-§—CH3—§—H +C(CH,, TBr FCH HCHF @ F-CH,SH

6. CchopmynupyiiTe mpaBuiia MOIb30BaHUS MPOSKIMOHHBIMU (opmyrnamu Dumiepa. YcraHo-
BUTE, KaKUe U3 MPOEKIHUOHHBIX (HOPMYJ COOTBETCTBYIOT SHaHTHOMepaM. Onpenenute KOHPUrypa-

IIUI0 DHAaHTHOMEPOB coriacHo R-, S-HOMeHKIaType:

a)
C,H;s

H Cl H

CH,
(1)

0)
C,H;

CH,OH
(1)

CH, CH,

C2H5—'7C1 (ﬂ—'—H

H C,H,
3) 4)
CH,OH C,H;
C,H, HO CH,
OH H

3) 4



7. Onpenenure xkoHpurypauuio (R-, S-) xupanbHoro nenrpa. Ykaxute HudpamMu MOpsSI0K
yOBIBaHHUS CTAPIIMHCTBA 3aMecTuTenei. [Ipn Bo3moxHOCTH OTHEcHTe coenuHenue K D- wm L-psy.

CH,F COOH 0=C—0C,H, COOH

, y H+CH SH
H\\%COOH H3C\\)7NH2 H\\“ CH3 2

Br H HO NH,

CHO
COOH H——OH
H NH, HO——H -
CH,CH,NH, CH,OH Br

NH—

OH Cl

HO

8. IlpuBeaute mpuMepsl G- U T-AHAcTEpeoMepoB. JlaiiTe Ha3BaHHUS.
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9. Hanummmre ¢opmMmynbl Tpeo-(aHTH-) B IPUTPO-(CUH-) U30MEPOB XJIOPSOIOUHON KUCIOTHI
Ectp nu cpenu Hux me30-popma? OTBET MOSCHHUTE.

10. Haiire Ha3BaHue 1m0 3aMecTuTeNbHON HoMeHKIIaTypbl MIOITAK u npaBunam E-,Z- u yuc-,
mpanc- (€clii BO3MOXKHO) HOMEHKJIATYPbI CIIEAYIOIIUM COSTUHEHUSIM:

Cl 0

N NN
Br N Br OH

Cl Cl CH,CI

11. C nomomipio NpoeKIMOHHBIX (Gopmys HpiomeHa HanumuTe KOH(GOpMaIUKM CIEAYIOIMINX
COEIMHEHMH, BO3HUKaOIIME NMpHU BpameHuu BOkpyr cBszu C—C. B kaxaoMm npumepe ykKakuTe
CaMyl0 YCTOHYMBYIO KOH(OpMaIuio.

a) oTaHa 0) sTaHTHONA

B) Oyrana (C2—C3)

I') 2-aMHUHO3TaHOJIa
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1) STUIICHTJTMKOJIS

12. Hanummre cTpyKTypHBIE (HOPMYJIBI COEIWHEHH, KOH(OPMAIMA KOTOPBIX MPHUBEICHBI
HIDKE:!

COOH Br COOH
H CH, HO CH, CH,
H H H H H H HS
CH CH H H,CH

3 3 3

13. IlpuBeaure B Buzae mnpoeknuii HpromeHna 3aTopMoskeHHBIE KOH(oOpManuu (HTopoTaHa
(2-6pom-1,1,1-tpudrop-2-xs10p3Tana), KOTOPbIA HCHOIB3YETCS IS MHTAISIIMOHHOTO HApKO3a.

14. Ilpusenute B Bujae npoekuii HproMeHa 3aTopMOKEHHbIE U 3aCTIOHEHHBIE KOH(POPMAIIHH,
oOpasyromuecs Npu BpalieHuu BOKpyr cBsa3u C2-C3 y-aMMHOMACISTHON KUCIIOTHI.

15. IlpuponHas XWHHasE KUCIOTa MpPEACTaBsieT co00i yHHUBEpcasb- O OH
HBIM XUpaJIbHbIM UCXOMHBIN (parMeHT AJisi CHHTE3a HOBBIX JIEKaPCTBEHHBIX OH
cpeacts. Tak, Ha ee OCHOBE OBIJIO CHHTE3UPOBAHO JIEKAPCTBEHHOE CPEJICTBO  HO OH

Tamuduro nns neyenus rpunna A u B.

OH

I[OHOJ'IHI/ITG IIOCICa0BATCIIbHO 1a0JI0HBI IJI1 TIOCTPOCHU A (I)OpMy.TILI JIaHHOM KHCJIOTHI

HHBEPCUS

TOJIBKO BCE 3aMECTUTEIHN WHBEpTHpOBaHHAs popma
HKBAaTOPHAJIHHEIC
3aMEeCTHTENN

24



16. IlpuBeaure Bce BO3MOXKHBIE U30MEpHI 1,2-AMXJIOpoNMKIOrekcaHa (KoHpopMmaius Kpec-
na). Ykaxute 6osee crabunbHbie Gopmbl. Onpenennure KOHPUTypamuo XUpaTbHBIX [ICHTPOB.

17. 3anummute dopmyny yuc-4-mpem-OyTUINHUKIOTEKCAHONA B BUAE HanOosee CTaOMIbHON
KOH(OpMaIIUH.

18. IlpuBeaure dopmyny yuc-nukiorekcan-1,3-muona B Buae KoH(pOpMaIum, KOTopasi yqu-
ThIBa€T 00pa30BaHHE BHYTPUMOJIEKYJIIPHON BOJOPOJHOM CBSI3H.

19. TlpuBenure hopmyny munepuauH-4-01a B BUAE KOH(GOpPMAIMH, YIUTHIBAIOIIEH 0Opa3o-
BaHUE BOJOPOAHON CBSI3H.

Ioonucs npenooasamens:
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JIABOPATOPHOE 3AHATHE Ne 4
OU3UNKO-XUMHUNYECKHUE METOAbI HAEHTU®UKAIIUU OPTTAHUYECKHX
COEJUHEHUM. Y®-CIEKTPO®OTOMETPHUSA U UK-CIIEKTPOCKOIIHS

Ha cospemennom smane pazeumus ¢hapmayeemuyeckol npOMbluLIeHHOCMU, OJisl KOMOpou
XapaxkmepHo pacuiupenue accopmumenma 1eKapCmeeHHbIX eeuecms U nosviuleHue mpebosanuil
K UX Kauecmey u NOJHOMY COOMBEMCMEUI0 MeHCOVHAPOOHbIM CIMAHOApmMam, 603HUKAem Heo0Xo-
OUMOCmb 8 NPUMEHEHUU PUIUKO-XUMUYECKUX MeMO008 UCCIe008aAHUL, KOMOpble YCNeUIHO 3apeKo-
MeHOosanu cebs 8 gapmayesmuyeckom aHanuze Ha dmane KOHMpOJisl NeKAPCMEEHHbIX CPEOCMS.
Heobxooumo maxoce ommemumo coxpausowyrocs npoonremy @arvcugukayuu 1exapcmeeHHbix
cpedcme, 0OHUM U3 nymetl peuleHus KOmopou A61semcs pa3pabomka IKCHpecc-memooo8 aHaIu3d.
B nacmosuwee spemn @XMU wupoko npumensiomcs 01 AHAIU3A U KOHMPOJISL Ka4ecmeda JieKap-
CMBEHHBIX CPEOCms U NO360JIAIOM YCIMAHOBUMb CMPYKMYPY 8eecmsd, Ha OCHOBAHUU 4e20 MONCHO
noOmeepOums NOOJUHHOCMb NPenapama uiu coelams 3axKuouerue o e2o parvcugurayuu.

Ieab 3ansaTHsA:

1) chopmupoBaTh 3HAHHS OCHOB JICKTPOHHOMN U MH(OPAKPACHOM CIIEKTPOCKOIIHH;

2) chopMHUpPOBaTh HABBIKM IPOTHO3MPOBAHUS 110 XUMUYECKOH (OpMyJie COCAUHEHUS BO3-
MOKHOCTH TPUMEHEHHUs Ui ero uccienoanus Y P- w/mnu MK-ciekTpockonuu, WHTepHIpeTaiu
Y®- u UK-crieKTpoB COCTMHEHUH.

B pe3yabTare usyueHusi TeMbl CTYAEHT 10JIKEH 3HATD:

1) OCHOBBI TEOPHHU HICKTPOHHON U HHOPAKPACHOU CIIEKTPOCKOIIHH;

2) OCHOBHBIC METOIMKHU MCITOJIB30BaHMS CIIEKTPAIBHBIX METOIOB TP OMPEICICHHH CTPOCHHUS
OpPraHUYECKUX COCTUHEHUM.

B pe3yabTare u3dy4eHusi TeMbl CTYJIEHT J10JI2KE€H YMeTh:

1) uHTEpIPETUPOBATh AIICKTPOHHBIC CIEKTPHI UIS ONPEICICHUS CTPOCHHS OPTaHMUYCCKUX
COEeIMHEHHH;

2) WHTEpIPETUPOBaTh WH(PAKpaCHbIC CIEKTPhI I OMPEACTICHUS CTPOCHHUS OPraHUYECKHX
COEeIMHEHHM.

Bonpocs! 1J1s1 NOATOTOBKH K 3aHATHIO:

1. MeTo/bI yCTAaHOBIICHHUS CTPOCHHUS MOJIEKYIT.

2. OOu1re noJ0XKeH!s ONTUYECKOM CIIEKTPOCKOIINH.

3. CriexTp 2JIeKTpOMarHUTHBIX BOJTH.

4. YnprpaduosneroBas CEKTPOCKONUS M CIIEKTPOCKONHS B BUAMMOM oOmact. Tumsl 3iek-
TPOHHBIX MIEPEXOIOB.

5. Xpomodopusie rpynmbl. CMeleHue moioc noriaomieHus (6aTo- 1 THIICOXPOMHBIE CIIBUTH),
UX TMPUYUHBL; TUTIEP- U TUTIOXPOMHBIE YPPEKTHI.

6. Koppemnsiuu B crieKTpax 4acToT KoJieOaHUi cO CTPOEHUEM OPraHUYEeCKUX COeTMHEHHMN.

7. UndpakpacHast CIeKTPOCKOIIHS.

8. Tumsl koneGaHMii aTOMOB B MOJIEKYJie (BaJIeHTHBIE, 1e(OPMALIMOHHEIE).

9. XapakTepuCTHUECKUE YaCTOTHI.

10. Mcnonb30BaHNe XapaKTEPUCTHUECKUX MOJOC M IMOJOC O00JACTH «OTHEYATKOB IMaJIbIIEB)
MIPH UICHTU(PHUKAIIMNA OPTAaHUYECKUX COCTUHECHUH.

11. PactBopuTENH, UCIIONIB3YyEMbIE B (PU3UKO-XUMHUUECKUX METOaX HCCIIeI0OBAHMUS.

12. Untepnperanus UK-cnexkTpos.

JIUTEPATYPA
[2] C. 85-110.
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DIEKTPOHHAS, WJIN Y @-CIHHEKTPOCKOITUS

DNEeKTPOHHBIE CHEKTPHI MOTJIOMICHUsT HAOII0AAI0TCS B PE3yNbTaTe MOTJIOUICHUs yabTpaduo-
JIETOBOTO U BUAMMOTO M3nydeHus. [Ipu 3TOM nMpoucxoauT nepexo/i BaJIGHTHOTO 3JIEKTPOHA C 3aHU-
MaeMoro UM YPOBHS Ha YPOBEHb C Oosiee BHICOKOW sHepruel. [1o THImy morionaeMoro u3mydeHus
ANEKTPOHHYIO CIIEKTPOCKOIIHIO YaCTO HA3bIBAIOT CIIEKTPOCKOMHEH B yIbTpadoIeTOBOM U BUIUMON
obmactu, unu Y @-criekTpockonueid. M3 Bcero crekTpa 3JIeKTPOMAarHUTHOTO M3TYYCHHS TJ1a3 4esio-
BEeKa CIMOCOOEH BOCHPUHUMATH JIMIIb €r0 HEOONbIIYI0 «BUIUMYIO» YacTh C JUIMHAMH BOJH OT
400 1o 800 HM.

VYabTpaduoneroBas o0iacTs criekTpa npoctupaercs ot 1 1o 400 HM, 0THAKO MOCKOIBKY KOM-
MOHEHTHI 3eMHON aTMoc(depsl MOTJIOMIAI0T U3IyYeHHE C JUIMHOW BOJHBI HIbKe 200 HM, oa TepMu-
HOM «yJbTpadHOJICTOBBIC Jy4n» OOBIYHO MOHUMAIOT HM3IydeHue ¢ JauHoM BoiHBI 200—400 HM
(6onee MpaBUIIBHOE HA3BAHUE «OIUMNCHSS YIbMPADUOIEMO8aAsi 0OAACTbY).

Jia uzydenus obmactu crekrpa or 1 mo 200 HM HEOOXOAMMO HUCHOIB30BaTh BaKyyMHBIE
yCTpOHCTBa («001acTh BAKYYMHOTO YIBTPa()UOIETOBOTO U3IYUCHUSN», «OAIbHASA Yabmpaghuosemo-
8as 001acmovy).

Bo30y:xaenne u peiakcanus

[Ipy mormnomeHUN SHEPTUU B YIbTPAPHUOIETOBON O0JIACTH 3JIEKTPOMArHUTHOTO CIIEKTpa
AJIEKTPOHBI CBSI3bIBAIOIINX G- WM T-OpOUTAJel, a TaKKe HECBA3bIBAIOLIUX opOuTaneit (N-31eKTpo-
HBI) MOTYT MEPEUTH Ha PA3IUYHBIC PA3PHIXIISIONINE OPOUTAIH.

TakoBbI mepexonsl N—>7n* , t—>n* | u N—>c*. [ng nepexona c—c* tpedyercs 6onbIIe SHEP-
T'MH, YeM ISl YKa3aHHBIX BBINIE, U TAKOW MEPEX0i MOKHO HAOJIOATh JUIIb B KOPOTKOBOJHOBOMH
00J1acTH BaKyyMHOTO yibTpaduonera. OTHOCUTENbHBIC SHEPTHH BCEX MEPEX0I0B yKa3zaHbl Ha puc. 1.

_C*
* En—ox*
= | I
=
[ .
o>
T

I | n En-m E T~ m*
m

T

Eoc—- o*
o

Puc. 1. OTHOCHTEIbHEBIC OHCPIruu 3JICKTPOHHLIX MEPEXOA0B

CrocoOHOCTh MOTIIONMIATE IEKTPOMArHUTHOE U3ITYYCHHE SBISIETCS OOIIMM CBOWMCTBOM BCEX
MoJtekyi. [Toriomenue n30upaTenbHo, T. €. U3TYICHHE ONPEACIICHHOW JUIMHBI BOJIHBI JIAaHHOW MO-
JIEKYJION CHUJIBHO TIOTJIONIAETCS, TOT/Ia KaK U3Iy4YeHHe APYTUX JJIMH BOJIH MOTJIONIAETCS CIa00 WU
COBCEM He TIOTJIONIACTCS.

Kaxxapiii TUIT M3MEHEHH YHEPTeTUYECKUX YPOBHEH MOJEKYIIBI TPOUCXOIUT B ONpPEAECTECHHON
o0JyacTu 4acToT KoyieOaHuid. B oprannyeckoit XuMum Jj1s1 KCCIIEIOBAHUS CTPOCHUSI MOJICKYII Yallle
BCET0 UCTIONB3YIOTCS CIENyIoIne 00JacTH, pa3IHyaroluecs SHepTuel KBaHTOB:

— HauOOJTBIIIAs YHEPTHUS TPeOyeTCs TSl BO30YXKICHHSI SJIEKTPOHOB; 3Ta SHEPTHUS COOTBETCTBY-
€T U3JIYYCHHUIO B YIBTPadUOIETOBOM U BUAMMON 001acTh (3IEKTPOHHAS CIIEKTPOCKOITHS);

— MEHbILIME 3aTpaThl SHEPTUH HEOOXOAUMBI JJI1 U3MEHEHHUs KojeOaTelbHbIX YPOBHEH MoJie-
KYJIbI, CBSI3aHHBIX C U3MEHEHUEM JIJTMH CBSI3€H U YIJIOB MEX]y aTOMaMH; TAKHE€ U3MEHEHUS BBI3bI-
BAIOT MOTJIONIEHNUE B MH(PpaKpacHOU 00s1acTu (KojebaTenbHasi CIIEKTPOCKOTIHS);
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— CHIC MCHbIIAss SHECPrud HCOGXO[[I/IMa AJid MICPCOPUCHTAMN CIIMHOB AACP, KOTOPAsA MOXKCT
BBI3BIBATHCSl KBAHTAMH PAIMOYACTOTHOTO U3ITyYSHHS (CIIEKTPOCKOIHUS SACPHOTO MArHUTHOTO PE30-
HaHca).

Obnacme noenoweHuss HA3vbl8Aemcs NOAOCOU, COBOKYNHOCHb NOJOC NO2NOWeHUss OaHHOU
MONEKYIbl — CHEeKMp ee NO2LOUJeHUSI.

Wzmepenus B YO u BUANMOI 00JaCTAX Yalle BCErO MPOBOMAT Ui PACTBOPOB, XOTS TaKHe
HU3MCPCHHUA MOI'YT GBITB MMPOBCACHBI U JIA BCHICCTB, HAXOAALIUXCA B Hap006pa3H0M, KUOAKOM
Y TBEPJOM COCTOSTHUM. B KauecTBe pacTBOpHTENEH MOTYT MCIIOIB30BATHCS BOJA, CIIUPTHI, XJIOPO-
¢dbopmM, HU3IIKE YIIIEBOAOPOABI, YPHPHI, pa3BeACHHbIE PACTBOPhI aMMHaKa, €KOT0 HaTpa, XJIOpH-
CTOBOJIOPOJTHOW WJIM CEPHOU KUCIIOTHI.

OO6nacTu MOrJIOLIEHUsI pacTBOpUTENEH, HAUOOJIee YacTO UCIIOJIb3YEMbIX
B Y®-CeKTpOCKOIUU

PacTBopuTens O6acth MOrJIOIEHUS, HM
AIETOHUTPHII 190
BOJIa 191
LIUKJIONEeKCaH 195
TeKCaH 195
METaHOJ 201
3TaHOI 204
TM3TUIIOBBIN dPHp 215
XJIOPUCTBIM METUIIEH 220
xJ0podopM 237
YETBIPEXXJIOPUCTBIN YIIIEPOJL 257

W3mepeHue onTHYECKOM IUIOTHOCTH MOXET OBITh MPOBENEHO JUISl BEIIECTB, OOJIaJarolux
JIIIB OTIPENIETICHHBIMUA OCOOCHHOCTSIMU CTPOCHUS (apOMATHUECKUE COSTUHEHHSI, COSTMHEHHS C CO-
NPsDKEHHBIMH KPATHBIMU CBS3SIMU, COEIMHEHUS psijla METaJIOB U Jp.).

BennumHa NOTIIONIEHHOTO U3ITyYeHHS TPSMO MPOTIOPIIMOHATIBFHA YHCITY MOJIEKYINI pacTBOPEH-
HOTO BEIECTBA HA ITYTH «Iy4a» U MOITOMY BO3PACTaeT C YBEIMYCHUEM KOHIEHTPAIUU W/WUIH TOJ-
IIUHBI c10s1 oOpasia (T. €. ¢ JUTMHOW ONTHYECKOTO MYyTH B KIOBETE).

[Tonoxenue nosoc B Y®-crekTpe 3aBUCUT OT CTPOCHHS MOJIEKYNbl. CTPYKTYpHBIE TPYIIIBI
(kpaTHbIE CBSI3M, apoMaThyeckue (hparMeHTbl), 00YyCIOBIUBAIOLIUE M30MPATEIbHOE MOTJIOIIEHNE
Y ®-cBera, Ha3bIBAIOTCS Xxpomoghopamu. CIIEKTPhI BEIIECTB CXOIHBI, €CIIM UX MOJIEKYJIbI COAEPIKAT
onuHakoBble Xxpomodopsl. Eciam monekyna comepxkuT aBa xpomodopa, pa3feieHHBIX 0ojee deM
OJTHOM MPOCTOMN CBA3BIO, CIIEKTP COCTUHEHUS MPEACTaBIAET CO00M CyMMYy CIIEKTpPaIbHBIX XapaKTe-
PUCTHK MHIMBUIYaTIbHBIX XpoModopoB. Ecnu aBa xpoModopa pasaeneHbl TOJIbKO OJTHOM MpocToi
CBSI3bIO (T. €. XpOMO(OPBI CONPSHKEHBI), CHIEKTP COSAMHEHUS YK€ He OyleT CyMMOH CIEeKTPOB MH-
IMBHIyaTbHBIX XpOMOQOpPOB. B 3TOM citydae nBe mpocThie TPYNIBl 00pa3yrOT HOBBIM, OONbIIHIA
XpoMOo(Op C HOBBIMH CIIEKTPATIBHBIMHU XapaKTEPUCTHKAMH.
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OcHOBHBIE XPOMO(OPHBIE TPYIIITHI

Xpomodop Tun nepexona Amax log(¢)
HUTPUITBI n— 'm* 160 <10
AJIKMHBI — ¥ 170 3.0
AJIKCHBI — ¥ 175 3.0
CIIUPTHI n—o* 180 2.5
POCTHIE dHUPHI n—oc* 180 3.5

— ¥ 180 3.0
KETOHBI r

n—m 280 15

— ¥ 190 2.0
VIRACTIAM n— 290 1.0
AMUHBI n—oc* 190 3.5
KUCIIOTBI n— “m* 205 1.5
CJIOXHBIE 3PHUPBI n— -“m* 205 15
aMUIbI n— 'm* 210 15
THOCTIUPTHI n— 'm* 210 3.0
HUTPOCOCTUHEHUS n— -m* 271 <1.0
a30CoeIMHEHUS n— ¥ 340 <1.0

I'pynmebl, He copeprKalie KpaTHbIE CBSA3M, HO BCTYIAIOIINE B p,7-CONPSDKEHHE ¢ XpoModopa-
MU, HasbiBatoTcs aykcoxpomamu (SH, -NH2 u -OH u npyrue rpynmsl, B COCTaB KOTOPBIX BXOIUT
reTepoaToM C HEMOJEICHHOW Mapoil AIeKTpOHOB). BBeneHne aykcoxpoma B MOJIEKYJTy 4acTo MpH-
BOJIUT K YBEITMUCHHIO JUTHHBI BOJHBI (A) 1 MHTeHCHBHOCTH (€) MakcuMyMa moruomnieHus. Hamnuaue
CONPSDKEHHBIX ()ParMEHTOB B MOJIEKYJIE IPHUBOIUT K YBEINYECHHIO JUTMHBI BOJIHBI M MHTEHCHBHOCTH
MaKCHMyMa TOTJIOIICHHS.

OtuieH: m — m* nepexon Amax = 195 um, £ = 10 000.
Byraguen-1,3: 1 — n* mepexox Amax = 217 M, € = 21 000
I'excatpuen-1,3,5: =—n* nepexoa Amax = 268 um, € = 30 000
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XJIOpUJQ aHUWJIMHUA — HECOIIPSIKCHHAA CUCTCMaA

NH®PAKPACHASA CIEKTPOCKOIIUA

[Tornomennem B MHGPaKpacHO 06IacTr 00Ia1al0T MOJIEKYJIBI, JUOIBLHBIE MOMEHTBI KOTO-
PBIX U3MEHSIOTCA TP BO30YKICHUH KOJIeOATeNbHBIX ABMKCHUH sTep.

Konebamenvnvie Osuoicenus sdep, npugooswjue K uUsMeHeHUr0 OJUHbL CBA3U, HA3LIBAIOMCSL
8AIEHMHBIMU KOEOAHUAMU.

Konebamenvuvie ogusrcenusn soep, npusooswue K U3MEHEHUIO Y2108 MeHCOY CE3MU, HA3bl-
saromcs 0eopmayuoOHHbIMU KOLeOAHUAMU.

0-@—@-O

BaneHmubvie KOaeoOanus amomos

degopmayuoHusie KoieOaHUs amomos

OHeprust AeGopManMOHHBIX KOJeOaHUI 3HAUUTENILHO MEHbIE, YeM SHEepPrus BaJICHTHBIX
KoJiebaHui, U AedOpMaIIMOHHBIE KOJICOAHUS HAOJIOMAOTCS MpHU OOJIBIIMX JIJTMHAX BOJH (HU3KUX
BOJIHOBBIX YMCJIAaX). Y CTaHOBIIEHO, YTO YacTOTA BAJICHTHBIX KOJIeOAHUI CBsi3aHa C MPOYHOCTHIO CO-
OTBETCTBYIOITUX cBsi3eit. TpoitHble cBa3m (mormomenue mpu 2300-2000 cmt) mpounee ABOHHBIX
(nornomenue pu 1900-1500 cM 1), KoTopkle, B CBOIO odepesib, MpouHee oauHapHbIX (cBsazu C—C,
C-N, C-O nornomarot nipu 1300-800 cm?) (puc. 2, ctp. 31, Tabm. 2, ctp. 154-156).

Haubonee unmencuenvivu 6 UK-cnexkmpe aenaromes nuku, omseyaiowjue 8aleHmMHbIM Kojle-
OaHUAM.

[Ipumenenne WH(GPaKpPACHBIX CHEKTPOB ISl WCCIEIOBAaHUS CTPOCHUS BEUIECTB OCHOBAHO,
TJIaBHBIM 00pa3oM, Ha MCIIOJIb30BaHUH XAPAKMEPUCHMUYECKUX NON0C noziowenusn (TIOJIO0CHI, CBSI-
3aHHBIE ¢ KoNieOaHUsIMH (DYHKIIMOHAIBHBIX TPYIIN WU CBSA3€H B MOJeKynax). Takumu xapakTepu-
CTHYECKHUMH To10caMu roriorieHus: oomagarot rpynmnsl —OH, —NH2, -NO2, =C=0, —C=N wu np.

HK-cnekmpockonus ucnonv3yemcs 21aeHblM 00pazom Oas onpeoenenus (QYHKYUOHANbHBIX
2pynn MOJEK)bl.
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Puc. 2. UK-ciekTp opraHMYeCcKOT0 BEIIECTBA C yKa3aHHEeM O0JIaCTH BaJICHTHBIX KOJIeOaHUN
1 00JIaCTH «OTIEYATKOB MATBIIEB)»

Haubonee BaxkHbIe U HAJEKHO UHTEPIPETUPYEMbIE XapaKTEPUCTUUYECKUE TOJIOCHI MOTJIOIIe-
HUS pacloyiararTcsi B KOPOTKOBOJIHOBOM (BBICOKOYACTOTHOM) 00JIaCTH 4acTOT OCHOBHBIX KoJieOa-
Huit Mosiekyn ot 4000 0 1500 cm L. Dta 061acTh UMeET NepBOCTENEHHOE 3HAYEHUE [Tl CTPYKTYP-
HOT'O aHAJIHU3a.

JTMHHOBOJIHOBAs 4acTh MHQpaKkpacHoOro crektpa (v < 1500 cmt) o6brunHO ropasmo Goree
CIIO’)KHA M COJCPXKHUT HapsIy C XapaKTEPUCTHUYECKUMH ITOJIOCAMHU OOJIBIIOE YMCIO WHTCHCHUBHBIX
M10JI0C TIOTJIOIIEHHS], OJIOKEHNUE M KOHTYP KOTOPBIX CyTry00 MHIAMBHIYaIbHBI IS KOXKIOM CIIOKHOU
MOJIEKYJBl. DTO OOCTOATENLCTBO JAENaeT JUIMHHOBOJHOBYIO uyacTh MK-crnekTpa HCKIIOYUTEIHHO
BaXHOH JUIs HACHTU(UKALIMY OPTaHUYECKUX MPEraparoB.

s nuskouacmommozo unmepeana 1350400 cm™ xapakmepen cneyugpuueckuii nabop no-
JI0C, KOMOPbILL HA3bI8AIOM 00IACMbIO OMNEYAMKO8 NAILUEBEH.

[TomHoE coBmaaenue nosoc nornomenust B MK-criekTpax cCBHIETENBCTBYET 00 HISHTUIHOCTH
BenecTBa. Hanbomnee BaXHbIMU A7l HACHTH(OUKALUK alKWIbHBIX (parmenToB (rpymnmsl CHz, CH?)
SIBIISTIOTCSI TIOJIOCHI TTOTJIONICHHUSI, 00YCIIOBIIEHHBIE BAJICHTHBIMH U J1e(hOpMaIlIOHHBIMU KOJIeOaHM -
mu cBsizu C—H.

Heo0Oxo1uMo noMHUTH:

Banenmmuvie xonebanus ceszeti Cspz—H, xax npasuno, nabnwooaromes Huxce 3000 cm™, 6 mo
epems kax eanenmuvle konebanus ceszeti Cspr—H u Csp—H neacam eviute 3000 cm ™.

Banentnsie konebanus MeTuiabHbIX Tpynn (CHs) HabGmromaroTcss B BUJE JIBYX IMOJIOC MOTJIO-
menus pu 2962 u 2872 cm L. Tlepas — pe3ymbTaT aHTHCHMMETPUYHOTO (aS) BaJIEHTHOTO KOJe-
OaHus, B KoTopoM JBe cBsi3u C—H MeTuinbHOI rpynmbl pacTArUBalOTCsA, B TO BPEMsl KaK TPEThs
cxumaercs (Vas CHs).

Bropas nosioca o0yciaoBiIeHa CUMMETPUYHBIME (S) BaJleHTHBIMH Kosiebanusmu (vs CHs), ko-
rna Bce Tpu cBsizu C—H pactsaruBaroTcs nim cxxuMarotcst B ¢ase. Hanmune HeCKONBKIX METHIIBHBIX
TPYII IPUBOAUT K YBEIMYECHHUIO HHTEHCUBHOCTH COOTBETCTBYIOIINX T10JIOC.

Banentnsle konebanus metuneHoBbix rpynn (CH2) Takxke Habm0al0TCS B BUJE ABYX MOJIOC
nornomenus (2962 u 2853 cM 1), 06yCIOBIEHHBIX aHTUCUMMETPUUHBIMU (Vas CH2) 1 cuMmeTpuy-
HbMU (vs CH2) BalleHTHBIMH KOJICOAHUSIMH.

B MeTuibHOM rpyIine MOTYT HpOSIBIATHCS /1Ba 1e(OPMALMOHHBIX KOJIEOaHUs: CHMMETPHYHOE
nedopmarmorHoe Konebanne (8s CHs), mpossnsomeecst okono 1375 cM ™Y, ¥ aHTHCHMMETPUYHOE
nedopmarmonHoe konedanue (Sas CHz) — B o6mactu 1450 cm 2.

[ornomernne npu 1375 cm™! sBIsIeTcs BaXKHBIM KPUTEPUEM TMOITBEPKICHUS cTpoeHHs. OHO
OTCYTCTBYET B CIIEKTPaX COCIAMHEHHI, HE COJEPKAIUX METHILHON TPYIIIIHI.
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3agaua Ne 1. UK-cniektp coequnenust C7Hi2 nzobpaxken Ha pucynke. OnpeneianuTe CTpOCHHE
coequHeHus. OTBET MOSICHUTE.
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IlosicHenns k 3amade Ne 1:

HeoOxomuMo TMOMHHTE Cliefyromiee npaBuio: Barenmmuvie konebanus ceszeii Csps—H, xak
npasuno, Haoarooaomes Hudxce 3000 cvt, 6 mo 8pemMs Kak eanenmuule konebanus cesazeii Cspo—H
u Csp—H neacam eviue 3000 eyt

s pacumpposku HMK-crekTpa oOpraHudeckoro COEAMHEHHS BOCHONB3yeMmcs Tabi. 2,
ctp. 126-128. CooTHOCHM C TaOJIMYHBIMU JAaHHBIMH XapaKTEPHUCTUYECKUE IOJIOCHI, COOTBETCTBY-
IOII[UE COSIUHEHHIO.

Mornomenue npu 1375 emt (8sCH3) sBIseTCS BaXKHBIM KPUTEPUEM TIOATBEPHKICHUS CTPOE-
Hus. OHO OTCYTCTBYET B CHIEKTPaX COCTUHEHHM, HE COACPKAIIUX METHILHOU TPYTIIIHL.

JIJIs aleTHIICHOBOW TPYIIIBI XapaKTepHBI BAJCHTHBIC KOJIeOaHMs cBsi3ed aByX ThrmoB: C=C
u C—H. [Ins anerusieHa U €ro MOHOIIPOW3BOHBIX XapaKTepHa TAKXKe MOJI0ca MOTJIOMIeHUS aedop-
MaluoHHbIX kojebanuit C—H.

Banentneie konebanusi cBsizu C=C HaOmogaeTcs B BUAE CJIa00H TMOJOCHI TMOTJIOIICHHS
B 06mactu 2300—-2100 cm. JIns caMoro ameTHieHa U ero CUMMETPUYHO 3aMEIICHHBIX BaJCHTHBIC
kosebanuss C=C He NposIBIAIOTCS.

Banentnsle xonebanus cBa3eit C—H B crnekTpax MOHO3aMEIIEHHBIX aJIKWHOB IPOSBISIOTCS
B o6nactu 3333-3267 cm ! B BUJIe MHTEHCHBHO# T0JI0CKH! TOTIONIeHus. JleopManoHHbIe Koleba-
Hus cBsa3eil C—H akMHOB ¥ X MOHO3aMEIICHHBIX JAI0T CHUIBHYIO IIHPOKYIO TIOJIOCY MOTIIOMCHUS
B o6mactu 700-610 cm™.

v=C-H 3314 cm? ds CH2 1463 cmt
vs C-H 2959 cm! Oas CH2 1450 emt
Vas C—H 2866 cm™* Os CHz 1375 cmt
v C=C 2126 cm? 0=C-H 637 cmt
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3agaua Ne 2. UK-cniektp coequnenust CeHeO n3o0paxken Ha pucynke. OnpenenuTe CTpoeHue
coequHeHus. OTBET MOSICHUTE.
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ITosicHenus K 3amaue Ne 2:

BBenenve ruipOKCUIIBHOM TPYIIBI B MOJIEKYY OPraHUYECKOTO COeTMHEHUS TPUBOJIUT K MO-
SIBJICHHUIO I10JIOC ITOIJIOIICHHMS, CBSI3aHHBIX ¢ KojeOanusamu csa3eil C—O u O—H. BaneHTHEIC KOMe-
6anus O-H mposiBIsIOTCS B MIMPOKOM MHTepBane yacToT (3650-3200 cM 1), uTo cBsi3aHO co cro-
COOHOCTBIO THJIPOKCHJIBHOW TPYIIBI 00pa30BEIBATH BOJOPOJHEIC CBs3HM. BaneHTHBIE KoieOaHUs
Cap—H nabmoparorcs B obmactu 3100-300 cM L. Banentnbie konebanusi C—C apoMaTU4YECKOro
xonbia: ~1600, ~1580, ~1500, ~1450 cm L. Banentusie konebanus cazu C—O B criupTax U GeHo-
Jax JaroT mojocy B obmactu ~1050 cm L. ApeHbl MOTYT OBITh MOHO3aMEIICHHBIE, TU3aMeIleHHbIC
uT. 1. T. k. B ciekTpe HaOII01at0TCs IBE TIOJIOCHI B obnactu 753 et u 699 em L, To coenuHeHme
SBIIIETCS MOHO3aMEIICHHBIM apeHoM (auamnaszon yactot 710-690, 770-730 CM’l). CnenmoBarensHO,
Ha pucyHke npezcrasieH UK-cnektp gpenomna.

v O-H 3244 cmt V Cap—Cap 1460 cm?
vV CypH 3052cm? v C-O 1055cmt
V Cap—Cap 1601 cm? Os Cap—H(MoHO3aMermen.) 753 cmt
V Cap—Cap 1501 cm? Os Cap—H(MoHO3aMernen.) 699 cm

V Cap-Cap 1478 et

IIMCHEMEHHBIE 3AJTAHUSA

1. Huxe mpeacTaBieHbl CIIEKTPHI IIUKJIOTeKCaHa, TeKcaHa U MeTUIIHKIorekcana. [Ipoananu-
3UpyiTe 00JacTh BaJeHTHBIX KojieOaHuit cBs3u C—H. OOwsicnute paznuums. Jlalite oObscCHEHUE
ToMy (haKTy, UTO B CIIEKTpe rekcaHa B obmactu 1379 cm ! mabmiomaercs mojoca cpenHell HHTEH-
CUBHOCTH, KOTOpas OTCYTCTBYET B CHEKTpPE IMKJIOTeKCaHa, HO BHOBb IMOSBISETCS B CIHEKTpE
METHIIUKIIOreKcana npu yactore 1376 cm 2.,
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UK-cnexmp yuknoeexcana 2953, 2875, 1450 em L.
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2. CoenuHeHre, MOJMYYEHHOE B Pe3yjbTaTe PEaKIMKU HUTPOBaHHS (PEHONA, UMEET CIIEKTD,
NPUBEJICHHBI Ha puc. a. Ha OCHOBaHWMW W3BECTHBIX CIEKTPOB O-,M-,n- HUTPOPEHONIIOB U 2.4-
nuHUTpOodeHona (0, B, T,  COOTBETCTBEHHO) OIPEICIUTE, KAKOE COCTUHEHHUE ITOTYICHO.
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3. Kakue xapakrepucrtuueckue yactoTsl B MK-criekTpe MOXKHO HCIIONB30BaTh AJISi KOHTPOJIS
3a XOZI0M peaKkI1 BOCCTaHOBJICHHsI ITPOIIaHaIs 10 MpornaHoia-1?

4. KakoBa ¢opmyna BemectBa: CH3COOC;Hs umun C2HsCOOH, ecniu B UK-cniektpe Hapsity
C JIPYTMMH TI0JIOCAMH MMEETCs IIHPOKas mojoca B oomactu 3250—2600 cM* u momocs! npu 1725
1 900 cmt ?

5. Kakue XApaKTCPUCTHICCKHUEC YaCTOTLI B I/IK-CHCKTpe MOHO HCITIOJIB30BAaTh AJIA CPABHCHUSA
AMRNUYUITIUHA U CZMOKCMI/;Z/UZJZMHCZ?
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6. Kakue XaPaAKTCPUCTHYCCKUEC YaCTOThI B I/IK-CHCKTpe MOKHO HCIIOJIB30BAaTh JJIs1I KOHTPOJIA
34 XOAOM pCaKInun quepOBa:

7. Ilpoananusupyiite npexacrasieHHble HUke WK-cniekTpbl 1 00BSACHHUTE MPOUCXOXKIECHUE
HaOJII0AaeMBIX 110JIOC MOTJIOIIEHUS:

a) OeHzon
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T') JIKAPCTBEHHOE CPEICTBO 3hedpuna cuopoxiopuo
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8. Ha pucynke npuBenen MK-criekTp coemmHeHns, COCTaB KOTOPOTO OTBeYaeT ooOmieil ¢op-
myne CgHio. Kakoe 310 coenunenue?
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9. UK-cnektp BemecTBa orBeyaet obmeit popmyne CsH100. Onpenenure CTpyKTypy coeau-

HCHUA.
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10. IMonocer nmornomenus UK-cnextpa: 2980, 2920, 2870, 2850, 1720, 1460, 1380, 1100 cM L

Ompenenure CTPYKTYPY COSTUHEHUS, COCTaB KOTOpOro oTBeuaeT oduieit opmyne CsHigO.

11. VK-cnekTtp BemecTBa oTBevaeT oduieit popmyrne CoHio. Onpenenure CTpyKTypy coemu-

HCHMUA.
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12. Obmas ¢opmyna coeaunenuit CsH1002. COOTBETCTBYET JIM MPUBEACHHBINA CIIEKTP yKa-

3aHHOU popmyne? OTBET 00OCHYHTE.
0

HO OH

)= o

50

TRRNSHITTRNCE %0

T T T
2000 1500 1000 500

o I
4000 3000
HAVENUNBER! -1

S0 -

TRANSHITTRNCE %0

T T T
000 1500 plelss)

T
4000 2000
HAVENUNBERI -1

13. Beibepute popmyny coemunenus, ecian B ero MK-cnexktpe Habmromatores monocst 3300,
2950, 2860, 2120, 1465 u 1375 cM L. OTBeT HosICHUTE:

AN\ N — N
AN NN

Ioonucs npenooasamens:
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JIABOPATOPHOE 3AHATHE Ne 5 _
OU3NKO-XUMHNYECKHE METOAbI MAIEHTU®UKAIIUN COEAUHEHNUU.
AMP-CIIEKTPOCKOIIUA

B nacmosuwee epems memoo 10epH020 MACHUMHO20 PE30HAHCA NPU U3YHEHUU CIMPOEHUS Op-
2aHUYeCKUx coeouneHull d¢hghexmuenee yiompagduonemosou uiu UHGPaAKpacHou cnekmpocKoOnuu.
Bmecme ¢ mem amom memoo ne 3amensem 6onee cmapvix Memooos;, OHU B3AUMHO OONOJHAIOM
opye opyea. Tpyono nepeoyenums ponv AMP-cnexmpockonuu 6 ucciedo8anuu a00bix cucmem, om
NPOCMeuuUx Opeanudeckux MOJIeKyi 00 CIOHCHEUWUX MAKPOMONEKYIAPHBIX aHcamOael, MaKux KaxK
OenKuU, HYKIeuHo8ble KUCIOMbl U UX KOMNIEKChbl, NPAKMU4ecku ece20a bazupyemcs Ha OaHHbIX, NO-
JyYeHHbIX npu nomowu cnexmpockonuu JAMP. AMP npedcmaensem cobotl cnekmpocKonuiecKutl
Memo0, OCHOBAHHbIU HA U3VHEHUU MASHUMHbBIX CBOLCME amoMHblX Adep. Hexomopwlie adpa npu
nomewjeHuU 8 CUIbHOe MASHUMHOE Nnojie CnOCOOHbL Pe30HUPOBAMY HA XAPAKMEPUCMUYHBIX YaACMO-
max 6 paouo4acmomHoM OUAna3oHe 31eKMpoOMAcHUMHO20 cnekmpa. Hebonvuue usmenenus yka-
3AHHOU PE30HAHCHOU YACMOMbl NPedOCMAasisAom OemaibHyl0 UHGOpMAyUio O MOAEKYIAPHOU
cmpyKmype ucciedyemvlx coeOUuHeHul.

Iean 3ansaTHA:

1) chopmupoBath 3HaHUsT 00 ocHOBax SIMP-cniekTpockomnuy;

2) chopMHpOBaTH HABBIKK MPOTHO3UPOBAHUSA MO XUMHYECKON (OpMylie COCAMHEHHS BO3-
MOYKHOCTb TpUMeHEeHUsA SAMP-CIIEKTpOCKONUU JJIs €0 UCCIEAOBAaHMS, HAYYUTh UHTEPIIPETUPOBATH
SIMP-cniekTpbl U3y4aeMbIX COCIUHEHUN.

B pe3yJbTaTe H3YYCHUA TEMbI CTYACHT JO0J/I?KCH 3HATD:

1) OCHOBBI TCOpHHU SANCPHOIO MArHUTHOTO PE30HAHCA U BO3MOXKHOCTH €TI0 HCIIOJIb30BaHUSA
AT OopeaACICHUS CTPOCHU A OPTraHNYCCKUX COG)IPIHGHI/IfIQ

2) BJIMAHUC TIPUPOABLI COCCAHUX ATOMOB H 3aMEeCTUTENEH C QJICKTPOHOAOHOPHBIMU U 3JICK-
TPOHOAKICIITOPHBIMHU CBOMCTBaMH Ha BCIIMYNHY XUMHWYCCKOI'O CABUTA,

3) 3aKOHOMCPHOCTH CITMH-CIIMHOBOT'O B3aUMOJEHCTBUS ITPOTOHOB B 3aBUCUMOCTU OT UX B3a-
HMHOTI'0 pacCIioJIOKECHHA B MOJICKYJIC.

B pesyabTare n3y4eHust TeMbl CTYACHT JOJIKEH YMETh:

1) uHTEpIPETUPOBATH CIIEKTP MPOTOHHOTO MAarHUTHOTO PE30HAHCA ISl OMPEICICHHs CTPOe-
HUSl OPTaHUYECKUX COEAUHEHUN;

2) mpeiarath CXeMy MCIOJIb30BaHHS METO/Ia IIPOTOHHOTO MArHUTHOTO PE30HAHCA JIJISl HIICH-
TU(PUKAIUN OPTaHUYECKUX COCTUHEHHH.

Bonpocsl 111 OATOTOBKH K 3aHATHIO:

1. TeopeTnueckue OCHOBBI METOa IEPHOTO MAarHUTHOTO pe30HAHCA.

2. IIpOTOHHBIN MarHUTHBIA pE30HAHC.

3. Db ekt sxpanupoBaHust. XUMUUYECKHUH CIBUT.

4. 3aBUCUMOCTb XMMHYECKOTO CJIBUTa MPOTOHOB OT AJIEKTPOHOJOHOPHBIX M 3JIEKTPOHOAK-
LENITOPHBIX CBOMCTB, CBA3aHHBIX C HUM aTOMOB U I'PYIIII aTOMOB.

5. CnMH-CIMHOBOE B3aWMOJIEUCTBHE M HCIOJIb30BaHWE KOHCTAHT CIIMH-CIIMHOBOTO B3aHMO-
JEUCTBHUS JUUIS ONPEEICHUS CTPOCHUS OPTraHUYECKUX COEIUHEHUN.

6. IMonsTue o meroae AMP Ha npyrux sapax.

7. PactBoputenu, ucnosbszyemsie B IMP.

JIMTEPATYPA
[3] C. 116-129.
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SnepHblii MATHUTHBINA PE30HAHC — PE30HAHCHOE IOIVIOLICHUE JJIEKTPOMArHUTHOU JHEP-
UM BELIECTBOM, COJEp>KAIllMM SiJJpa C HEHYJIEBBIM CIIMHOM BO BHEIIHEM MAarHUTHOM IoJje, 00y-
CJIOBJICHHOE MEPEOPUCHTAIIMEN MarHUTHBIX MOMEHTOB sifiep. OJIHU U T€ ke sAJipa aTOMOB B pa3jiny-
HBIX OKPYKEHMSX B MOJIEKYJIE NOKa3bIBAOT paziauuHble curHaisl IMP. OTinnune Takoro cursaia
SMP ot curxHama cTaHZapTHOTO BELIECTBA MO3BOJISIET ONMPENAECIUTh TaK HA3bIBAEMbIA XMMHYECKUN
C/IBHT, KOTOPBIN 00YCIIOBJIEH XUMHUUECKUM CTPOSHUEM M3y4aeMOT0 BEIECTBA.

Kaxnapii arom umeer: M — maccoBoe uuciio, Z — 3apsll, | — MarHUTHbIi MOMEHT.
He umeror MmarHuTHBIX MOMEHTOB (|1 = 0) TOJNBKO Takue sIpa, y KoTopbix M u Z — 4etHbie. B ux
COCTaB BXOJMT YeTHOE YHCIIO IPOTOHOB 1 Heifrponos 2C, 180, 28Sij, 325,

V siiep ¢ HEYETHBIM MacCOBBIM rciaoM J = 1/2, 3/2, 5/2 (nomyuenslii CIivH).

Snpa ¢ 4eTHBIM MacCOBBIM YUCIIOM, HO C HEUYETHBIM 3apsIOBBIM YHCIIOM O0JIAa0OT [EI0YHC-
JICHHBIM cniHOM J =1, 2, 3, ... .

VY sanep ¢ 4eTHBIM MaCCOBBIM YHCJIOM U C YETHBIM 3apSA0BBbIM YUCIOM J = 0 MarHUTHBIE CBOM-
CTBa HE MPOSBIISIFOTCA.

Hanbornee 4acTo M3ydaroT CIIEKTPOCKOIMIO MPOTOHHOTO MArHHTHOTO pe3zoHanca (*H SIMP,
wmn TIMP-criekTpockomnus), Ha sapax yrmepopa-13 (Y*C SIMP-cnektpockonus), ¢ropa-19 (°F
SIMP-cnextpockonus), pocpopa-31 (3P AMP-cnexrpockomnus).

OkcnepumeHT SAIMP cocTouT B TOM, 4TOOBI COOOIIUTE SHEPTHUIO SJIPY U MEPEBECTH €ro Ha 00-
Jiee BBICOKHM JHEPreTHYeCKuid ypoBeHb. OOpaszer] moMeniaroT B MOCTOSHHOE MAarHUTHOE I0JIe
Y IIPUKJIAJBIBAIOT BTOpOE (MIEpeMEHHOe TOJIe) AJIsl pEeruCTpaliy SBJICHUS PE30HAHCA: TOTJIOMICHUS
sipom sHeprur, paBHou AE. 3Hauenne AE 3aBUCHUT OT MOJIEKYJIIPHOTO OKPYXEHUsSI BO30YKIaeMO-
ro s/ipa, IOTOMY MMEETCSl BO3MOXKHOCTh CBsA3aTh BeIMYMHY AE CO CTpO€HHMEM MOJIEKYJIBI U B KO-
HEYHOM HMTOTE ONPEIEIUTh CTPYKTYPY BCEU MOJIEKYIIBI.

H, H,
HpHHO)I(eHO yCH.ﬂeHO

412
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0e3 MoJIsl - e

\\— —1/2

Heprus

1=1/2

Xumnueckuii caur B SIMP — mapamMerp, onuChIBarOUN BIMSHUE YPOBHEW SAEPHOU Mar-
HUTHOM SHEPIHH Ha 3JIEKTPOHHOE OKPYKEHHUE B MOJIEKYJIaX. XMMHUUYECKUM CABUT JAET MPEACTABIIE-
HHE O XUMHUYECKOM COCTABE MOJIEKYJIBI, O €€ CTPOCHUU. B 3aBUCUMOCTH OT 3JIEKTPOHHOTI'O OKPYXkKe-
HUs pa3Hble IPOTOHBI B MOJIEKYJIE PE30OHUPYIOT Ha Pa3HbIX 4aCTOTax. Tak KaKk M 3TO CMELIEHUE Ya-
CTOTBI, U OCHOBHAsl PE30HAHCHAs 4acTOTa MPSIMO IPOINOPLUUOHAIBHBI CHIIE MAarHUTHOTO IOJA, TO
3TO CMeEIlleHHEe Tpeodpa3yeTcsl B HE3aBUCUMYIO OT MarHUTHOTO MOJIA 6e3pa3MepHYI0 BEIMYUHY —
XUMUYecKuii capur (Tabdm. 3, 4, ctp. 157-158).
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3anayva. Ha ocHOBaHMM XMMHUYECKUX CIIBUIOB U XapaKTepa paclIeIIEHUs] CUTHAJIOB YKaXUTeE,
KaK ¢ nomoupto crnexrpockonuu [IMP paznnuuts TUMETHIKETOH U JUITUIIKETOH.

3 2 1 0

PPM

IIMP criekTp TUMETHUIIKETOHA

PPM

IIMP cniexTp Iu3TUIKETOHA

Tlosicuenud K 3ajaue:
[IMP-cniekTp nuMeTHIIKeTOHa OyIeT XapaKTepru30BaThCsl CIEAYIOIUMHU CUTHATIAMH:

1 2 3
HiC—C—CH,
O

1 — cunrner (y coceiHEro aToMa OTCYTCTBYIOT IIPOTOHBI);

2 — HeT NIPOTOHOB — HeT curHaia Ha [IMP;

3 — cuHIJIeT (y COCEHET0 aTOMa OTCYTCTBYIOT IPOTOHBI).

Curnainbl IpOTOHOB 1-T0 ¥ 3-TO aTOMOB HAaXOJATCS B OJHOW 00s1acTH 1oJist (y MPOTOHOB OJU-
HAKOBOE OKPYXXEHME) M HaKJIaJbIBAlOTCS JPYr Ha japyra. Takum oOpa3oM, CUTHall IUMETHIKETOHA
B cniektpe [IMP Oyner npencrasiien 0lHUM UHTEHCUBHBIM CHHTJIETOM.

I1IMP -CIICKTPp AUDTUIIKECTOHA 6yIICT XapaKTCPU30BaATHLCA CIICAYIOIIINUMU CUTHAJIAMU:
1 2 3 4 5
H3C_ CHZ—lcl:_CHz_CH3

1 — Tpunner (y cocenHero 2-ro aroma Ba npotona, n + 1 =2 + 1 = 3 nuka, T. €. TPUILIET);

2 — kBapteT (kBaapyruier) (y coceHero 1-ro aromMa Tpu MpOTOHA, Y COCEAHEro 3-T0 aroMa
HeT MpoToHOB, N + 1 =3 + 1 =4 nmka, T. e. kBapreT). Curnan Oyaet HabmOMaThCS B 00aCTH O0JIee
c1aboro Mo, Tak Kak MIMEeTCsl 3JIeKTPOHOAKIeNITOPHBIN 3amectuTelb (rpynmna C=0);

3 — HeT IPOTOHOB — HeT curHaia B criektpe [IMP;

4 — xBapreT (kBaapymier) (y COCEIHEro 5-ro aromMa TpU MPOTOHA, Y COCETHEro 3-ro aroma
HeT MpoToHOB, n + 1 =3 + 1 = 4 nuka, T. e. kBapTeT). CurHan OyaeT HaOMIOAaThCS B TOM ke 00Ja-
CTH TOJISI, YTO M CUTHAJ MIPOTOHOB 2-TO aTOMa;

5 — tpumet (y cocennero 4-ro aroma aBa mpotoHa, n + 1 =2 + 1 = 3 nuka, T. €. TpUILIET).
Curnan Gynet HaOIIOAATHCS B TOH e 00J1acTH OIS, YTO U CUTHAJ IPOTOHOB 1-ro aToma.

Takum 0Opazom, CUTHAJI AMATUIIKETOHA Tpu crekTpockonuu [IMP OyaeTr mpeacramieH ofi-
HUM MHTEHCHUBHBIM TPUIUIETOM U OJHUM WHTCHCUBHBIM KBAPTETOM.
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IIMCEMEHHBIE 3AJTAHHSA

1. Onpenenute pa3ivMyuHbIE TUIBI IPOTOHOB B CIAEAYIOMIMX coeAMHEHUAX. [Ipu HaMumm nBYyX
WM HECKOJIBKUX MPOTOHOB OJIHOTO THUIIA ONPEICIIUTE, KaKue U3 HUX SABIAIOTCS romoTornHbiMu (1),
SHAHTUOTONMHBIMHU (D) U ANACTEpeOTONHbIMU. Kakue U3 HUX SBISIOTCS MAaTHUTHOAKBUBAICHTHBIMU?

H H H H H H
cH, [
H CH, CH,0 CH, H N—CH—CH,
H H H H H OCH,CH,
H CH, CH, - CH,
‘c=cC H,C—C—CH;—CH, H-C=C—CH;CH
/ \ | N\
H H H CH,
5 CH, CH,
I ?Hz_ C=0 H,C CH
CH;—CH;-OH H3C—O—C—CH3 CH, N
CN
_CH, CH,
_ CH H,C
H_ /CH2 C}{ i HO > CH,
c=C CH, CH;~CH—OH
H,C H CH, CH

3

2. IlpeackakuTe MOJIOKEHUE, MHTEHCUBHOCTh M MYJIBTUILUIETHOCTh CUTHAJIOB B criekTpe SIMP

'H 3,5-mumerokcuanerodeHona (y4UTBIBAEM TONBKO CITHH-CIMHOBOE B3aUMOJEHCTBHE IeMUHANb-
HBIX ¥ BUIIUHAIBHEIX TPOTOHOB — 2J 1 3J).

3. HpencxamnTe IMMOJIOKCHUEC, NHTCHCUBHOCTb U MYJIbTUIIJICTHOCTH CUTHAJIOB B CIICKTPC SMP

'H N,N-aumetnn napamMeTnnaHmIMHA (YIUTHIBAEM TOIBKO CITHH-CIIHHOBOE B3aMMOJIEHCTBHE TEMH-
HAJIBHBIX ¥ BUIMHATBHBIX IPOTOHOB — 2) 1 3J).
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4. Tlpenckaxure MoJI0)KEHUE, THTEHCUBHOCTh U MYJIbTUIUIETHOCTh CUTHAJIOB B criekTpe SIMP
'H 1-meTun-3-mMeTokcuben3ona (YHUTHIBAEM TONBKO CHMH-CIHHHOBOE B3aMMOJEHCTBHE IeMUHAIb-
HBIX ¥ BUIIMHAIBHBIX HIPOTOHOB — 2] 11 3J).

5. Ilpenckaxkure M0J0KEHNE, MHTEHCUBHOCTh U MYJIbTUIUIETHOCTh CUTHAJIOB B ciektpe SIMP
'H uzonponunsTunoBOM 3¢upe. [ToscHUTE MyILTHILIETHOCT CUTHAJIOB B CIIEKTPE.

6. Kakomy u3 IByX COeMHEHUH NMPUHAUICKHUT clieKTp? OTBET 000CHYHTE.
a) beHox nmm OGeH3ambaeTU

543

E[%L y

OH

O
OH
0) O WITH )K/

0.86
T T T T T
125 124 1.5 11
207 oo
| |
s a5 a6 | as | =d 25 2o s e os oo



OH

)/\/OH )\

A |

50 4.5 4.0 3.5 3.0 25 20 15 10 0.5 0.0

7. Ha ocHOBaHMM XMMMYECKHX C/IBUI'OB U XapaKTepa PACLICIJICHUsS CUTHAIOB YKAXKHUTE, KaK
¢ moMouIeto crekrpockonuu IIMP pasnuunts:
a) AMSTUIIOBBIN 3pUP U METUIITUIIOBBIN ApUp

0) MeTaHaJb U alleTOH

B) O6eH301, Toyod, n-Keuiodn (1,4-numeTunoenson)

F) CaAJIMIUJIOBAs KHUCJIO0TA U allCTHJICAJIMIINIIOBAasA KHCJIOTA
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8. Kakomy u3 n3omepoB auxsiopnponana npuHaanexxut crektp [IMP. Otset nosicuure.

9. UK u [IMP-cniextpsl coenunenust CgHio mpuBeneHbl Ha pucyHke. Onpenennure CTpoeHue
COC/IMHCHHUSL.
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10. YO-, UK- u [IMP-cniektper coequnenust CgHio nmpuBenensl Ha pucyHkax. Omnpenenute
cTpoeHue coenuHeHus. OTBET MOSICHUTE.
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11. Onpenenure CTpyKTypy COEAMHEHUN ucxos u3 naHHbeix [IMP.

a) CoH12

6) CsH:Cl

|~
2.00 2.1 3.02
[ L [
Y
B) C4H100
2.05 3.00
(I L
do T T Tas 0 A s T e s e T  Tes T T



r) C3HeBr2

4.00 2.01
= —
I4.Iﬂ-l I T I3|.5I I I I3.IIZ|I v I2I_5I T IZ.IDI I ‘II.5I I 1_Il]I I I Il:||.5I ICI.IlZiI

12. Ha ocHOBaHUM MPUBEIEHHBIX CIIEKTPOB OIpeaeanTe cTpykrypy coeaunenus C4H100.
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13. TlosicHUTE TIONOKEHUE CUTHAJIIOB B CIEKTpE (C MOJABIEHUEM CIMH-CIIUHOBOTO B3aMMO-
NEHCTBUSA).

i
CHz-C-O-CH,-CHjg

r - 1 - 1 T 1 1 " 1T ' T " T T T 1
2720 200 180 160 140 120 100 BO 60 40 z0
ppm

14. TlpenckaxkuTe moioxkeHHe curHamoB B cmektpe AMP 'H u AMP BC 1-merun-3-
METOKCHOEH301a.
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15. TlosicHuTe MOJOKEHHWE CUTHAJIOB B CIEKTPE (C MOJABJICHUEM CIHUH-CIIMHOBOI'O B3aWMO-
neiictBus) IMP *C aneroykcycHoro s¢upa. IIpeackaxknTe XapakTep CIIHH-CIMHOBOTO B3aHMO-
neiictBus Ycc,2Jec, Jec.

220 200 180 = 160 140 1é0PPM 100 80 60 40 20 0

Iloonucwv npenooasamensi:
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JIABOPATOPHOE 3AHSATHE Ne 6 _
PEAKIIHOHHASI ClIOCOBHOCTb OPFTAHUYECKHX COETAHEHHUU.
KIIACCUOUKALINA OPTAHUYECKUX PEAKIIUU

Kucnomno-ocnoguvie 63aumodeiicmeus aexcam 6 OCHO8e MHOSUX OUONOSUHECKU BAMNCHLIX
npoyeccos, a makice AGNAOMCA OCHOBOU PO Memo008 GblOeNeHUsl OPLAHUYECKUX BeUeCmE U3
cmecell (8 mom uucie NpupooHo2o npoucxodcoenus). Knaccuguxayus opeanuveckux peaxyuil
U peazeHmos8 3aKiaobleaent Memoool0SULeCKyl0 OCHOBY U3VUEHUsl 8Ce20 KYPCad OPeaHUYeCKOU Xu-
muu. OOHoBpeMeHHO u3ydeHue NOHAMULL 1eKMPOPUILHOCMb-HYKIEODUILHOCIb NOMO2Aem TyYuie
NOHUMAMb GIUSHUE CIPOCHUS 8EUeCM8 HA UX CEOUCMBA U 3AKOHOMEPHOCIU 83AUMOOCICIEUsL -
KApCMBEeHHbIX CPe0Cme ¢ peyenmopamu.

ean 3ansaTUSA:

1) chopmupoBaTh 3HaHUS 00 OCHOBHBIX TCOPHUAX KHCIOTHOCTH U OCHOBHOCTH OPTaHHMYECKUX
COCIMHEHHH;

2) chopmupoBaTh 3HaHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX MPOTEKAHHS OPraHUYECKHX
peaKuuii;

3) chopmEpoBaTh HABBIKK MPOTHO3UPOBAHUS HYKICOPHIbHBIX-3JEKTPOPHIBHBIX U KHUCIOT-
HO-OCHOBHBIX CBOWCTB COCIMHEHHM 110 X CTPYKTYpHOU hopmyie.

B pesysabrare n3y4eHust TeMbl CTYACHT JOJIKEH 3HATD:

1) oCHOBBI TEOPHIi KUCIIOTHOCTH OCHOBHOCTH, HYKJICO(DHUIBHOCTU-IEKTPOPHIBHOCTH;
2) OCHOBHBIC THIIbI PEAreHTOB B OPraHUYECKO XUMHUHU;

3) kinaccu(UKaIMIO OPraHMYECKUX PEaKIUil.

B pe3yabrare H3y4eHus: TeMbl CTYACHT J0JIKEH YMeTh:

1) pacrnio3HaBaTh KHCJIOTHBIE W OCHOBHBIC, HYKICO(DHUIbHBIC U 3JIEKTPOMUIBHBIC IICHTPHI
B MOJIEKYJIE;

2) TpecKa3bIBaTh PEAKIIHOHHYIO CIIOCOOHOCTh PEarkpyONIMX BEIIECTB HA OCHOBAHUHU 3JICK-
TPOHHBIX MpeNICTaBICHU U AP (HEKTOB;

3) ompenensaTh THITBI PEaKifii B OPraHUIeCKON XHMHUH.

Bonpoch! /151 NOATOTOBKYU K 3aHATHIO:

1. Kucnotel u ocHoBanus bpencrena. Tumbl opranndeckux kuciot (-OH, -SH, -NH u -CH
KHCIIOTHI) U OCHOBAaHUH (7-OCHOBAHUS, N-OCHOBAHUS).

2. KonmdecTBeHHas M Ka4eCTBEHHAsI XapaKTEPUCTHKH CHIIBI OPTaHUYCCKUX KUCIIOT.

3. DakTophl, ONPEENAIONINE KUCTIOTHOCTh U OCHOBHOCTb.

4. AmdoTepHbIe CBOWCTBAa OPTaHUUYECKUX COSIMHEHUN.

5. Kucnotsr u ocHoBanust JIbtonca. Teopus ®KeCTKUX U MSATKUX KHCIOT U OCHOBAaHUH.

6. [oustus cyocmpam, peacenm. TUIIBI peareHTOB.

7. Knaccudukanus opraHMYeCKUX peakluid MO XapakTepy U3MEHEHHUH CBsizel B cyOcTpate
U pearcHTe.

8. Knaccudukanus opraHHuecKuX peakiuid Mo HaMPaBICHUIO PEaKIIuU

9. Knaccudukanus OpraHMYECKHX PEAKIMA 10 YHCIY MOJICKYJ, MPUHUMAIONINX YYacTHE
B CTa/INH, OTIPEACIISIONIEH CKOPOCTh PEAKIUH.

JIMTEPATYPA
[1] C. 74-88, 138-156.
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IIMCEMEHHBIE 3AJTAHHSA

1. YkaxxuTe KHCIOTHBIC M OCHOBHBIE LIEHTPBI B MOJIEKYJIaX aM(OTEPHBIX COEINHEHHIHA:

0 OH
NH, \
N OH
H
H,N OH
o 0
OH / / OH
NH, BN NH,

2. IlpuBenure mprMepbl JEKaPCTBEHHBIX CPENICTB, KOTOPBIE COAEPIKAT KOMIIOHEHTHI, IPOSIB-
nsromme coiictBa -OH, -SH, -NH u -CH xucnor (o nBa mpumepa, JUIst MOMCKa JIEKapCTBEHHBIX
CPEICTB MOYKHO UCIOb30Bath [3]). OTBET nosicHuTe.

-OH-xucHoTHI:

-SH-xucnorsr:

-NH-xucnorsr:

-CH-kucaorsr:
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3. [lpuBeaute mpuMephl JIEKAPCTBEHHBIX CPENICTB, KOTOPHIE COAECpPkKAT B KaueCTBE JCHCTBY-
IOILEro Hayajia KOMIIOHEHTHI, MPOSBISIONINE CBOMCTBA OCHOBaHMM (IO deThipe mpumepa). OTBer
MOSICHUTE.

J11s1 morcKa JI€KapCTBEHHBIX CPEACTB MOYKHO MCIIOJIB30BaTh [3].

T-OCHOBAHUA.

N-OCHOBaAHMU.

4. Hanmmute ¢GopMyNbl U CpaBHHTE KHCIOTHOCTh YKa3aHHBIX coequHEeHui. Paccmotpute
(bakTopsl, BAUAIONIME HAa KUCIOTHOCTh. CpaBHUTE OCHOBHOCTb CONPSKEHHBIX OCHOBAaHUM IpHUBe-
JEHHBIX KUCJIOT:

a) YKCYyCHasd, MOJIOYHas, B'FI/II[pOKCI/IMaCJ'I}IHa}I M Y-TUAPOKCHUMACIIIHAsA KUCIIOTa.

0) METUJIOBBIH, STUIIOBBIN, TPU(PTOPMETUIIOBBIN, mpem.-OyTHIIOBBIN CIIUPTHI:

B) eHOI, 2-HUTPO(DEHOI, MUKPHHOBAS KUCIIOTA, 3,4-TUMETOKCH(DEHOI:
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r) OyTUJIaMHH, aMMHUAK, TUPPOJT, TUPUINH:

I[) 9TaHOJI, I'TMOCPUH, 3TAHTUOJI.

5. Jaiite onpenenenne: CBOIHBIN PAJTUKAJI — 510

[IpuBenuTe nmpuMepsl HECTAOMIBHBIX (HE MEHE MSATH) U CTaOMIM3MPOBAHHBIX ([Ba) CBOOO-
HBIX Pa/IMKAaJIOB.

6. Haiite onpenenenne: HYKJIIEO®UII — st0

[IpuBeauTe npumMepbl peareHToB (HE MEHE TPEeX Ui KaXKJI0T0 3aJaHusl), POSIBIISIOIINX CBOM-
CTBa HYKJICO(HIIOB 3a CUET:

a) HEIO/IeJICHHON AJIEKTPOHHOM Maphl (MOHBI):

0) HeroAeAEHHOM ANEeKTPOHHON Maphl (HEUTPaIbHBIE MOJIEKYJIbI):

B) 00pa3yromuecs B X0JI€ TeTEPOIUTUUECKOTO pa3phiBa CBA3U (HEHTpaAIbHBIE MOJICKYJIbI):
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7. Haiite onpenenenue: DJIEKTPOOUII — st0

[TpuBenuTe nmpuMepsl (HE MEHE TPEX VI KaXI0r0 3aJaHus) PeareHTOB, MPOSBIISIONIMX CBOM-
CTBa 3JEKTPO(HIIOB 32 CUET:

a) cBoOoAHOM opOuTany (MOHBI):

0) cBOOOAHOM OpOUTaNU (HEUTpaIbHBIE MOJIEKYJIbI) — KUCIOTHI JIbtounca:

B) 00pa3ymoIrecs B X0/I€ TeTEPOIMTUYECKOTO pa3phiBa CBsI3U (HEUTPaIbHBIE MOJIEKYJIbI):

8. Ha ocHoBe ananmuza CTPOCHUA cy6CTpaTa U IpUpOJbI pe€arcHTa 3allMinuTe peaknuu, MmpoTe-
Karomyro 1mpu BSaHMOI[efICTBHH HUKXCTIPUBCACHHBIX BCIICCTB, U YKAXUTE €€ THUIL:

a) HUKJIOTeKCaHa U XJIopa NP 00JyYeHUH

0) 2-MeTUINeHT-2-eHa ¢ OpOMOM B TeTpaxjiopMeTaHe (pacTBOPUTEINb):

B) NIeHT-1-1HAa U XJI0pOBOOPOIA:

I') XJIOPIMKJIOTeKCaHa U Oy THIUTUTHS:
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1) XJIOPLUUKJIONE€KCaHa U BOJHOTO pacTBOpa TMIPOKCUIA HATPHSL:

€) XJIOPLMKJIOreKCaHa U CIUPTOBOI0 pacTBOpPA TMIAPOKCH]IA HATPUS:

) [IUKJIOTICHTAaHOHA U BOJOPOA B IPUCYTCTBUM TMAJIIAIHSL:

3) OyTaHOBOMW KHUCJIOTHI U METaHOJa (B IPUCYTCTBUU KUCIIOTHI)

I/I) OTUJIJIAKTaTa 1 U30IPOITUIIOBOT'O CIIMPTA

K) 6eH30i1a 1 OpoMa B IPUCYTCTBUH COJIEH XKelle3a.

9. JlomoJIHATE PUCYHOK C TIOMOIIIBIO CTpesioK. [lokaknuTe mepemMeInieHre 3JIeKTPOHHOH II0T-
HOCTH. YKXUTE THIT aTOMOB, YUaCTBYIOIIHNX B Mepepacipe/IeICHHH dJIEKTPOHOB (HYKICO(DUITbHBIH,
ANEKTPOPUIBHBIN).

Cl
Cl
O. _OH
a)
o 0
5 OH - = \
HO a)

- Cl
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10. 3anumuTe (GopMyINbl JIEKAPCTBEHHBIX BemiecTB [3]. YKaXuTe KUCIOTHBIE U OCHOBHBIC
HeHTpHl. BeigennTe Hanbosee BbipakeHHble U3 HUX. Hanummre peakuuu coneodpazoanus ¢ HCI
110 HanboJee CUIbHOMY OCHOBHOMY LICHTDY:

npoxaunamuo (AHTHAPUTMHYCECKUH Mperapar):

Ooumedpon (aHTUTUCTAMUHHBIN TIpernapar)

nesomuyemuna cmeapam (AHTUOUOTUK XAOPAMGPEHUKOI)

XuHuouH (aHTHAPUTMHUYECKUH Tpenapar)
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JIABOPATOPHBIE OIBITHI
XVUMHUYECKHUE CBOMCTBA U KAYECTBEHHBI ®YHKIIMOHAJIBHBINA AHAJIN3

OnpIt 1. ITosryyeHue 3TOKCHIA HATPUS U €r0 TUAPOJIU3.

B cyxyto npobupky nomectute 10 kamenp 3TaHoNa* ¥ MHUHIIETOM BHECUTE MAJIEHBKUN KYCO-
YeK METaJUIMYEeCKOro HaTpus™®, MpenBapUTeNIbHO AOCyXa OTXKATOTO OT KEPOCHHA MEXIY JUCTaMU
¢unbTpoBanbHO Oymaru. IIpukpbIB mpoOHUpKy NpoOKO#, cobepHuTe BBIACISIOMUIACST BOIOPO/I.
ITonHecure mpoOUpPKY K IIaMEHU Topenku U yoepure npoOky. CMmech BOIOpOia C BO3LyXOM Cropa-
€T C XapaKTEPHBIM WIAIOLUM» 3BYKOM.

benbrit ocagok 3TOKCHIA HAaTpUs pacTBOpUTE B 3—4 Karuiax sTaHoja* m moGaBbTe 1 Karuio
1 % denondranenna*. Muaukatop ocraercs 6ecuseTHsM. [locne nodasnenus B mpoOupky 1-2 ka-
I1eJIb BOJIbI MOSIBJIA€TCSI MAJIMHOBOE OKpAIllBaHUE.

Hanuwume cxemwvl peaxyuii nonyuenus smoxcuoa Hampus u e2o 2uopoausa. llouemy eooa
pasnazaem 3moKcuo Hampus?

Kaxoe ceoticmeo cnupmos npossnsemcs 6 peakyuu ux ¢ Memauiudeckum nampuem? Bemy-
naem iU SMAHOJ 80 83aumooelicmeaue ¢ 2UOPOKCUOOM Hampus?

Mooicno nu c nomoubio MHOMKCIWIOPOG 06Hapy9fcumb Kuciomuule ceoucmea dmanona?’

Touemy cnupmol 63aumodeticmgyrom ¢ Hampuem medleHHee, yem 800a?

OnbIt 2. [Tosryuyenne peHOKCHIAa HATPHUS U PA3JI0KEHUE €ro KUCJI0TOM.

B npo6upky nomecture 10 xamenb smynabcuu geHona™ ¢ Bogoi™, Bcrpsaxuute. K MyTHOI
sMynbcuu fo6aBbTe 1o KamisMm 10 % pactBop runpokcuaa Hatpus (21) 1o o6pazoBaHus npo3pad-
HOTO pactBopa. [Ipu mogkucieHun 3Toro pacTBopa HeCKoJbKUMHU KarisiMu 10%-HO# cepHOM Kuc-
n0ThI (23), HaOMrOgaeTcs MOMyTHEHUE.

Hanuwume cxemy peaxyuu nonyyenus genoxcuoa nampus. [lovemy 6 omauuue om cnupmoa
gheron cnocoben 83aumooelicmeosams ¢ 2UOPOKCUOOM Hampusi?

Tlouemy npu 0obasneHuu cepHol KUCIOMbL K pacmeopy Genokcuoa Hampus HabI0oaemcs
nomymuenue? Hanuwume cxemy npoucxoosweii peakyuu.

Ilouemy 6 omauuue om smoKcuda Hampus heHOKCUO Hampus He pasiazaemcs 6000
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OmnpiT 3. O0HApY:KeHHe KUCIOTHBIX CBOWCTB CTEAPMHOBOM KUCJIOTHI.

OKHCINTENbHO-BOCCTAHOBUTEIbHAS PEAKIMS MEXIy HOAUAOM U HOAATOM, MpOTEeKarouas
C BBIJICJICHHEM HoJa B CIIA0OKUCIION Cpelie, UCIIOIB3YETCS 1) OTKPBITHUS TAKUX CJIa0BIX OpraHuye-
CKUX KHCJIOT, KaK BBICHIME KUPHBIE KUCIOTHI (MMaJbMUTHHOBAS, CTEAPUHOBAS U T. 1.). DTU KUCIOTHI
HEJIb3s1 0OHAPYKUTH C TOMOIIBIO KUCIOTHO-OCHOBHBIX MHIMKATOPOB.

B xaxayro u3 nByx npobupok BHecute 1o 2 kar 10 % pacrBopa ioauna kanus (20) u 4 %
pactBopa #oxara xanus (1). 3arem B oaHy U3 HuX A06aBbTe 2 Kamm 10 % cnuproBoro pacTBopa
CTeapuHOBOM KUCIOTHI™*. Harpeiite o0e mpoOupku B TeueHHe | MUH Ha KUITSIICH BOISHOW OaHe.
[Tocne oxnaxaeHUs BHECHTE B KaXAYIO MPOOUPKY MO 2 Kalld pacTBOpa KpaxXMalbHOTO KIIEHCTe-
pa*. CpaBHUTE OKpacKy pacTBOPOB B 00eHX MPOOUpPKaX.

Hanuwume cxemy okucaumenbHo-60CCmMaHO8UMENbHOU peakyuu mexcoy Uoouoom Kaaus
U tio0amom Kanus.

Kakyro ponv uepaem 6 smoti OKUCIUMENbHO-80CCMAHOBUMENLHOU DeaKyuu CmeapuHo8ds
xucioma?

Mooicno nu obnapyscums npomexanue peakyuu 6e3 Ucnoib308aHus pacmeopa KpaxmaibHO20
Kneucmepa?

OnbIT 4. OcHOBHBIE CBOMiCTBAa AN (aTHYECKHX M APOMATHYECCKUX AMHHOB.

B nBe npoOupku BHecHTe 10 2 Karuid BoAbl™. B nepByro npobupKy nmomecture 1 Kario aHu-
auHa*, Bo BTOpyto — 1 Kammo audTuiaamMuHa® u B3donraiite. C MOMOIIBIO YHUBEPCATIbHON MHIU-
KaTOpHOM OyMaru WM KpacHOTro JakMyca olpeeNnTe Npudan3uTeabHoe 3HaueHue PH pactsopos
B 00enx mpoOupKax.

B nepByro npoOupky K SMyJIbCUU aHWIIMHA B BoJie 100aBbTe 1 kammo 10 % xiopoBomopoa-
HoM kucnoTel (9). Conep:xuMoe MpoOUPKH CTAHOBUTCS Mpo3pauHbiM. Bo BTopyro mpoOupky K pac-
TBOPY AMATUIAMHHA MpUOaBbTe 3 KallJd HACBIIIEHHOT'O BOJAHOIO pacTBOpa MUKPUHOBOM KUCIIOTHI
(5), mepememniaiite ¥ MOMECTUTE MPOOHUPKY B CTaKaH C XOJOJHOW BOAOW. Uepe3 HEKOTOpOe BpeMs
BBINA/Ia€T 0CAJI0K MUKpaTa AUITUIIAMHUHA.

Cpasrume 0CHOBHOCHb OUSMUNIAMUHA U AHUTUHA U UX PACMEOPUMOCTb 8 B00E.

Ilouemy npu Oobasnenuu X10p0BOOOPOOHOU KUCIOMbL K IMYIbCUU AHUTUHA UCYe3dem No-
mymuenue? Hanuwume cxemy npoucxoosweti peaxkyuu.

Hanuwume cxemy peaxkyuu ousmunamuna ¢ RNUKpunosou kuciomotui (2,4,6-mpunumpo-
gernonom).

Iloonucw npenooasamens:
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_ JJABOPATOPHOE 3AHSITHE Ne 7 _
MOJIEKYJIAPHBIN JU3AUH OPTAHUYECKHUX BEINECTB U PEAKIIUA
B IOUCKE HOBBIX JIEKAPCTBEHHbIX CPEJICTB

Hanpasnennoe xoncmpyuposanue HOBbIX JIeKAPCMBEHHBIX CPEOCME ABIACMCA 8ANCHEUUUM
Hanpasienuem pazeumusi COBpeMeHHoU gapmayesmuueckol xumuu. Imu ucciedosanus 06veou-
HAIOM YYeHbIX U3 PA3IUYHbIX obracmetl 3HAHUU: Gapmayesmos, GapmarKonio2os, OpeaHuKos-
CUHMEMUKO8, MOJIEKYIAPHBIX 01010208 U npedcmasumernei IT-mexnono2uil.

Payuonanvuwiii ousaiin 1ekapcmeeHHbIX cpedcms (COKpaweHHo Opaz-ou3aiii) no360Jisiem
PACUUPUMb BO3MONCHOCIIU (DAPMAYEBMUYECKOU XUMUU NPU IKOHOMUU MAMEPUATbHBIX U Yeloge-
yeckux pecypcos. Pazeumue ceHOMUKU, NpOMeOMUKY, MEeMAOOIOMUKYU U OPYUX CMENHCHBIX HAYK
yeenuuusaem yucio NOMeHYuaibHbvlx MuleHel. 3Hanue cmpyKkmypvl npOmMeuHo8 U xapakmepa ux
83AUMOOCUCMBUS C TUSAHOAMU NO36ONUNM CKOHCMPYUPOBAMb U CUHMEIUPOBAMb HUZKOMOLEKYIAD-
Hble Ouoo2uYecKue geujecmsd, KOmopbvle Cneyupuuecku cesasvlearomces ¢ ONpeoesleHHbIMU Y4acm-
Kamu MuuieHeu.

U3zyuenue cmyoenmamu papmayeemuueckoeo (axyibmema OCHO8 XUMUYECKOU 2paguKu,
MONEKYIAPHO20 OU3AatiHa U 00yYeHue HABLIKAM UCCIe008aHUs 83AUMOOeUCEUs peyenmopa u -
2anoos in siliCO nossonum 3axkpenumo 3HAHUS NO OPLAHULECKOU XUMUU, NOKA3AMb NPOPHECCUOHANb-
HYI0 HANPABIEHHOCMb KYpCd.

Henp 3aHATHSA: CUCTEMATU3UPOBATh 3HAHUSA O CTPOCHUM M PEAKIIMOHHOW CIIOCOOHOCTH Op-
TaHUYECKUX COeIMHEHUH U chopMUPOBaTH HABBIKU pabOThl ¢ XMMUYECKMMHU PEIAKTOPAMU U IMPO-
rpaMMaMi XMMHYECKOI'O0 U MOJIEKYJSIPHOIO MOJEJIMPOBAHUS KaK OCHOBBI PAllMOHAIBHOIO MOMCKA
JIEKapCTBEHHBIX CPENICTB.

B pe3yabTare n3yueHusi TeMbI CTY/A€HT J0JIKEH 3HATD:

1) ocHOBHBIE 3aKOHOMEPHOCTH B3aUMOCBSI3H CTPOCHHUS M OHOJIOTUYECKON aKTHBHOCTH OpraHuye-
CKHX BCUICCTB,

2) BO3MOYKHOCTH MOJIEKYJISIPHOT'O MOJIEIIMPOBAHUS B PAMOHAIBLHOM MOUCKE JIEKAPCTBEHHBIX
CPEICTB.

B pe3yabTare u3ydeHHs TeMbI CTYA€HT J0JKEH YMeTh:

1) npoBOIUTE CTPYKTYPHO-()YHKIIMOHATBHBIN aHAIM3 OPraHUYECKUX COCTMHEHHIA;

2) MOJIb30BAThCS MPOTPAMMHBIMH peCcypcaMH JAJisi XMMHYECKOTO MOJICTHPOBAHUS (IaKeT
Chem Office u 1p.);

3) MPOBOIUTH MOJIEKYIISIPHOE MOACITHPOBAHHE M MOJICKYJISIPHBIA JOKUHT C MCIOJIb30BaHHEM
UH(OPMAIIMOHHBIX pecypcoB 0a3 naHHbIX npoterHoB (Protein Bata Bank u np.);

4) IpOBOAUTH MOJEKYJSPHBIA JOKHHT BHIOPAHHBIX BELIECTB C aHAINM30M 3(PPEKTUBHOCTH
W THITOB B3aumozericTeuit (DockingServer u ap.).

Bonpocsl 11 NOATOTOBKH K 3aHATHIO:

1. Tuns! popmy,;

2. Turbl MeXMOJIEKYJIAPHBIX B3aMMOACHCTBHIA:
— MOH-VOHHBIE; HOH-IUIIOJIbHBIE; BOJOPOIHAS CBSI3b;
— TaJIOT€HOBAs CBSA3b;
— TupooOHbIE B3aUMO/IEHCTBUS.

JINTEPATYPA
https://en.wikipedia.org/wiki/Docking_(molecular)
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YYEBHO-UCCJIEJOBATEJIbCKASA PABOTA

IIpumepHBIii BAPHAHT IKCIIEPUMEHTATBHOI 3a1aun:

1. IIpoBenute CTPYKTYpHO-(GYHKIIMOHATIBHBIA aHAIN3 MPEJI0KEHHOTO0 COeIMHEHUs (C yue-
TOM PEAKIMOHHON CIIOCOOHOCTH, THUAPOPHILHOCTH/TUPO(GOOHOCTH IUNOPHIEHOCTH/TUTIO(POO-
HOCTH, PACTBOPUMOCTH, OM0- U (apMaKOJOCTYITHOCTH U TIp.).

2. IlpoBenuTe XMMHUYECKOE U MOJIEKYIISIPHOE MOAETHPOBAHNUE TPEAIOKEHHOTO COSTUHEHHMS:

1.1 Hapucyiite popmyiny B npunokeaun Chem Draw;

1.2 [aiite Ha3BaHHE NMPEJIOKEHHOMY COeUHEHUIO, Tpeackaxute Y d-, UK-, AIMP-cniektps
(TEOPETUYECKU U CUMYJISIITAOHHO);

1.3 TlepeBenute CTPYKTYPY B 00bEMHYIO MO/Ielb ¢ momortibio Chem 3D;

1.4 Tlpoeaute mouck Hanboee CTaOMIBHONW KOH(GOPMAIIMK U COXPAHUTE CTPYKTYpPY B Gop-
mate pdb.

3. Boibepute mporteun-perentop (cepsep Protein Data Bank) mms mpoBeneHust MOJEKyIsp-
HOTO JIOKHWHTA C TMPEIJIOKECHHBIM BEIIECTBOM (3aJJaHNE BBIJACTCS TIPENOAaBATEIIEM).

4. TlpoBenuTe MONEKYISPHBIA TOKUHT Ui 33JJaHHOTO COSAMHEHHUS JJI €r0 B3aUMOCHCTBUS
C BBIOPAHHBIM PELENTOPOM.

Ioonucs npenooasamens:
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JIABOPATOPHOE 3AHSATHE Ne 8
PA3ZJIEJIEHUE U OYUCTKA BEIIECTB C IIOMOIIbIO ODOKCTPAKIIUA

Oxempakyus — 00uH U3 OpesHeuUx Memooo8 6vloeleHUsT DUONOSUYECKU AKMUBHBIX 6e-
wecme U3 NpupOOHbIX PACMUMENbHBIX UCHOYHUKO8 U 8 HACMOoAujee 8peMs OCMaemcs 0CHOBHbIM
memooom npu noayuenuu BAB. Muocoobpasue 61006 3Kcmpazupyemvix OpeaHuyecKux eujecme
CnOCOOCMBOBANIO CO30AHUIO U PA3BUMUIO DOILUO20 PA3ZHO0OPA3UA MEMOO08 IKCMPAKYUL, KOMO-
pble NPUMEHSIOM He MOoabKo 075 ebloeneHuss BAB u3 pacmumenvHozo cvlpbs, HO U 015 pazoeienus
cmecu eewecms U OYUCKU UHOUBUOYAILHBIX OP2AHUYECKUX COeOUHeHull om npumecel. 1 1aeHvim
UCOYHUKOM MHO2UX OUONIOSUHECKU AKMUBHBIX COCOUHEHUIl 8Ce ewe 0CMAemcs HamypaibHoe Col-
pbe KaK HCUBOMHO20, MAK U PACTNUMENbHO20 NPOUCXOHCOEHUS, HECMOMPs HA MO, YMO COBPEMEH-
Hasi Xumusi 00CMu2na GneYyamisiowux yYCcnexos 8 001acmu cuHmesa 601bul020 4uUcia maxkux ee-
wecms.

ean 3ansaTHSA:

1) pacmuputs IpeacTaBieHne 0 6e30macHoi paboTe B XUMUYECKOM J1abopaTopuu;

2) copMHpOBaTh HABBIKK 3KCIIEPUMEHTAILHOTO BBIOJHEHUS pa3eiCHHUsS OPraHHYECKUX
BEILIECTB METOJIOM SKCTPAKIIHUH.

B pe3yabTare H3y4eHHUs] TEMbI CTYACHT J0JIKEH 3HATH:

1) ocHOBHBIEC OAXO/BI K BBIICICHUIO OPraHMYECKUX BEIIECTB U3 PACTUTEIBHOIO CHIPhS;

2) 0COOCHHOCTH MPUMEHECHHUSI METO/Ia SKCTPAKIIMU MTPU BBIICICHUH U3 PACTUTECIBHOTO ChIPhS
OpPraHUYECKUX COCIMHECHMUI;

3) pa3iuYHbIC THUIBI KCTPAKIUH OPraHUYECKUX BEIIECTB HEHTPAIBLHOI0, KHCIOTHOTO U OC-
HOBHOI'O XapakTepa.

B pe3yabTare uzyueHusi TeMbI CTYAEHT J0JKEH YMETh:

1) mpuMeHSTh METOJ SKCTPAKIIMU TPH BBIACICHUU M3 PACTUTEIBHOTO CHIPhS OPraHUYECKUX
COeTMHEHHH (OMOJIOTHYECKH aKTUBHBIX BEIECTB);

2) TOJIb30BATHCS CTUTEIBHON (KareIbHOH ) BOPOHKOI.

Bonpocsl 11 MOATOTOBKH K 3aHATHIO:

1. MeTozp! BbIIETICHHUS M OYMCTKH BEIIECTB: AKCTPAKITHUSI.

2. OCHOBHBIC KJIaCChl OPTAaHUYECKUX COSAMHCHUM, BXOSIIINX B COCTAB PACTCHUH.

3. OCHOBHBIE U KUCJOTHBIE CBOMCTBA OPTAaHUYECKUX COCAMHEHUM, BXOSIINX B COCTAaB pac-
TESHUH.

JINTEPATYPA
[2] C. 54-57.
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JIABOPATOPHBIE OIBITHI

1. DkcTpakius 3eJ1eHOr0 KpPacsllero BemecTsa u3 XBou.

Memoouka évitnonnenusn pabomot

1. [lepuoanueckasi IKCTpaKIMs «TBEPIOE BEIIECTBO — KUIKOCTHY.

3aiaya JaHHOM YacTU paboOThI 3aKIIFOYAETCS B M3BJICUYCHUU NMUTMEHTAa U3 XBOM B OpraHuye-
CKHUI pacTBOPUTEIb. DKCTPAKIUS MUTMEHTa MPOUCXOIUT B PE3YNIbTATE MEPEMEIINBAHUS U3MEIb-
YEeHHON XBOU C paCTBOPUTENIEM, HAIPUMED, C OEH30JIOM HJIH TOIYOJIOM.

1) B koHmueckyro konOy Ha 50-100 mu1 momemaroT 2-5 T U3MEIbYCHHOW XBOW; 3aJMBAIOT
20 M Tomyona*;

2) cMech B KOJIOE MepeMeIIuBaroT B TedeHue 10 MHHYT Ha MAarHMTHOH MeIIajKe, 3aTeM
OT(UIBTPOBBIBAIOT;

3) DKCTPAKIMIO MOBTOPSIIOT €IIE MBAKIBI IO TMONYyYCHHs OSCLBETHOM BBITSKKH, UCIIONIB3YsI
JUIS 9TOTO KK/l pa3 HoBble 10 mi Tomyona™;

2. Tlepuoamdeckast SKCTPAKIUS <OKUIKOCTD — )KHIKOCTh.

3amaua qaHHOW YacTu pabOTHI 3aKIIFOUAETCS B YAAIIGHUU MPUMECH OPTaHUYECKUX KHUCIOT U3
XBOMHOTO 3KCTPAKTa; ISl 3TOrO:

1) TpOBOASAT FKCTPAKIMIO KUCIOT B BOAHBIN IIEIIOYHOI pacTBOp;

2) OTMBIBAIOT CJIC/bI IEJIOYH B XBOMHOM 3KCTPAKTE.

[Teproanueckyro IKCTPAKIUIO <OKUAKOCTb — JKUIKOCTHY BBIMOIHSIIOT C TOMOIIBIO JAETUTENb-
HOM BOPOHKH.

IIposepka ucnpagnocmu denumenbHOL 60POHKU.

1) nomnbITaliTeCh MOBEPHYTh KPaH JCIUTEIbHON BOPOHKH — OH JIOJDKEH XOPOIIO BPAIIaThCs;

2) 3aKpenuTe BOPOHKY Ha IITATHBE, 3aKPOUTE KPaH U OTKPONTE MPOOKY;

3) 3aneiite B BOpoHKy 10-20 M AMCTHILUTUPOBAHHOW BOJABI M MOMOXKANUTE 1—2 MHUHYTHI:
JIENUTENIbHAsI BOPOHKA UCIIPABHA, €CJIH 3aKPBITHIM KpaH HE MPOMYCKAaEeT BOAY;

4) OCTOPOXKHO MOBEPHUTE KpaH Tak, 4TOOBI BO/Ia BBITEKAIA U3 BOPOHKH KAILISIMU;

5) oTkpo#Te KpaH MOJHOCTHIO U BBUICHTE BCIO BOLY.

1. lenutensHas BopoHKa. CMeCh KUAKO-
cTel HoJDKHA 3aHMMAaTh He Oojiee 2/3 oObema
BOPOHKHU JUTsI €€ d(hPEKTUBHOTO BCTPSIXUBAHUS
U TUCIIEPTUPOBaHHUs KHUAKOocTed. KpaH nomken
OBITh CMa3aH (0COOEHHO, €CIIM KpaH U3 CTEKIIa)
Y HE MPOITYCKATh KHUIKOCTb.

2. Xunkocts ¢ 60abIIel II0THOCTHIO.

3. Kugkocts ¢ MEHBIIIEH IIOTHOCTEIO.

4. ITpobka. [lomkHa HEe MPOIyCKaTh JKC-
TparupyeMble KUIKOCTH.

5. Jlanika. Baxxao! Metamnnueckas jamka
HE nomxna comnpukacatbCsi CO CTEKJIOM, IS
n30exaHus pacTpecKUBaHUs KOObI. /L1t aTOTO
MEXIy KOJOOW W JIAMKOW MOMENIAI0T PE3UHO-
BbIE MPOKIIAIKH.

6. Konba mns opranmdeckoit dassr (3Kc-
TpaKTa).

7. Kon6a nyis BogHO#M (hasbl.
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Ixcmpaxyus npumecu KUciom:

1. Jenmutenbayto BopoHKY (Ha S50—100 mi1) 3aKpeIuISiOT Ha IITaTUBE, 3aKPHIBAIOT KPaH.

2. B nenuTenbHyl0 BOPOHKY HaluBaioT 10 M1 3e1€HOro XBOMHOTO AKCTpakTa U 5 mil pa3das-
JICHHOT'O PacTBOpA LIEIOYH.

3. 3aKkpbpIBalOT BOPOHKY MPOOKOIA.

4. BOpOHKY CHUMAIOT CO IITaTUBA U OCTOPOXKHO BCTPSIXMBAIOT B HAKJIIOHEHHOM IOJIOKEHHH,
MIPHUICPKUBAsSI TTATBIIAMU MPOOKY M KPaH BOPOHKH.

5. IlepeBopaunBalOT EIUTEIHLHYIO BOPOHKY KpaHOM BBepX (Ipuep:kuBas MpoOKy!) M oT-
KPBIBAIOT KPaH, YTOOBI yPaBHSATH AaBJIICHUE BHYTPU BOPOHKHU C aTMOC(EPHBIM.

6. Kpan BOpoHKM 3aKpbIBalOT, BO3BPAILAIOT BOPOHKY B HAKJIOHEHHOE IOJIOXKEHHE KPaHOM
BHHU3 U XOPOILIO BCTPSIXMBAIOT BOPOHKY HECKOJIBKO Pas.

7. CHOBa BBIPAaBHUBAIOT JaBJIEHWE BHYTPU BOPOHKHU C aTMOC(EpPHBIM, MOCTYMAIOT TaK, KaK
ONMCAHO B MMYHKTE 5.

8. IlomoOHbIe ACHCTBHUS MOBTOPSIOT HECKOJBKO pa3 (00br4HO 3—5 pa3).

9. Ins pacciioeHHsT CMECH KHIKOCTEH ICTUTEIbHYI0 BOPOHKY 3aKpEIUISIIOT Ha INTAaTHBE
U OKUJAIOT HEKOTOpoe BpeMs (00bIYHO 1-5 MUHYT).

10. Jlnst pa3zmeneHusi ciaoeB KUAKOCTEH OTKPBIBAIOT MPOOKY NENIUTEIBHOW BOPOHKH; CTaBST
cTakaH (WM KoJIOy) JUIsl CMBa OTPAOOTAaHHOTO PACTBOpPA IIEJIOYH MO/ OTBOAHYIO TPYOKY BOPOHKHU
M OCTOPO’KHO TIOBOPAYHMBAIOT KPaH TaK, YTOOBI HW)KHUHN CIIOHM KUIKOCTH B BOPOHKE — OTpabOTaH-
HBI pacTBOp LIEJIOYM — BBITEKAJl MEUIEHHO, MO KallisiM; KpaH HYKHO 3aKpbITh, I1OCJIE MOJHOTO
BBITEKAHUS HUKHETO CJIOS KUIKOCTH.

11. 3areM B BOPOHKY C 3€JICHBIM XBOMHBIM SKCTPAKTOM 3aJHMBAIOT CIEIYIONIYIO TOPIHIO IIIe-
JIOYHOTO pacTBopa (5 MIT) M CHOBA TIOBTOPSIIOT JACUCTBUS 0 ImyHKTam 2—10.

12. DkcTpakuuio NpUMECH KUCIOT cleAyeT BBIMOIHUT 2—3 pasa.

Ommviganue cnedog wenroyu B XBOMHOM AKCTpAKTe: paboTa BBIMOJIHAETCS aHAJIOTHYHO IKC-
TPaKIUU MPUMECH, HO BMECTO PacTBOpa IIENIOYH, B JACTUTEIbHYIO BOPOHKY C 3€JIEHBIM XBOWHBIM
AKCTPAKTOM JOOABIISIIOT OJIUH pa3 5 MJI pa30aBICHHOTO pacTBOpa KUCIOTHI (9); HECKOIBKO pa3 Mo
5 MJI IUCTUILTUPOBAHHOM BOJIBI.

Paboty cnenyer cuutaTh 3aKOHUYEHHOMH, eciu PH «TIpOMBIBHOW» BOBI (11OCIE SKCTPAKIIMN)
paBeH 7.

OTMBITBIN 3€JIeHBI XBOWHBIA AKCTPAKT CIWBAIOT B IIJIMHJP Y€pe3 BEPXHIOK YacTh JIEIH-
TEJIbHOM BOPOHKH U U3MEPSIOT OOBEM.

Onuwume pes3yibmanibl 3KcnepwweHma:
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JlaGopaTopHblii onbIT 2
JKCTPAKIHS KeJITOr0 KPACAIIero BeuecTsa u3 KoKypbl HHTPYCOBBIX.

HpOBe,I[I/ITe IIOATOTOBKY MaT€pHralia U SKCTPAKIIMU KpacCAIuX BEUIECCTB 3TAHOJIOM.

Onuwiume Habar00enus 6 pe3yivmame 3KCHepUMeHma.

3anuwume ghopmynvl OCHOBHBIX NUSMEHMO8, BXOOAUUX 8 COCIAB KOHCYPbI YUMPYCOBBIX.
Onpedenume xupaibHvle U OCHOBHbIE PEaKYUOHHbIE YEeHMPbL, XPOMODOPHbLE 2PYNNbL.

Ioonucs npenooasamens:
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JIABOPATOPHOE 3AHSATHE Ne 9

KOHTPOJIBHAS PABOTA Ne 1
CTPOEHME, KIACCUPUKALIUA U HOMEHKJIATYPA
OPTAHMYECKHWX COEJIWHEHU

I.[e.m: 3aHATUA: CUCTCMATU3UPOBATh 3HAHUA oco0eHHOCTeH CTpOCHUA, KHaCCI/I(bI/IKaLII/II/I n HO-
MCHKJIATYPbI OPraHUYCCKUX COCHHHCHHﬁ.

K xoHTpO/IbHOII padoTe CTyIeHT 10JI5KeH 3HATh:

1. OcHOBHBIE NPUHIUIBI 3AMECTUTENBHON U PAIUKAIBbHO-()YHKIIMOHAIBHON HOMEHKJIATYPBI
IUPAC.

2. B3anMmHoOe BIMsSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUH.

3. Buabl mpocTpaHCTBEHHON H30MEPUH.

K koHTpOIbHOM padoTe CTYAEHT /10JI2KeH YMeTh:

1. Ha3wiBath coenuuenus no 3amecturensbHoit Homenkinarype MIOITAK, naxoauts GyHKIU-
OHaJIbHBIE I'PYIIIBI U YIIIEBOIOPOIHBIE (PPAarMEHTHI.

2. OnpenensaTh B MOJEKYyJaX OPraHUYECKUX COCTUHEHUN XUPaJbHBIC, KHCIOTHO-OCHOBHBIC
Y PEaKIMOHHBIC LEHTPHI, TpapUUecKd IMOKa3bIBaTh pPACIpPENEICHUE DIIEKTPOHHON IUIOTHOCTH
U JICKTPOHHOE BIUSHHUE 3aMECTUTEIIEH.

3. Onpenensate KOHPUTYpALKIO U KOH()OPMAIMIO OPTaHUYECKUX BEIIECTB, Ha3bIBATh CTEPEO-
n3oMepsl corstiacHo HomeHknaTypst MIOITAK.

4. Knaccuukanusi OpraHM4eCKUX COCAMHEHUH 1O CTPOCHHIO YIIIEPOJHOTO CKeleTa W IO
HAJINYMIO B MOJIEKYJI€ (PYHKIIMOHAIBHBIX TPYIII.

5. CompspkeHre U IeToKalln3alys 31eKTPOHOB. ApoMaTuyHOCTh. Kputepuu apoMaTuyHOCTH.

6. B3anMHOe BiIMsAHUE aTOMOB B MOJIEKYJaX OPraHUYECKUX COCTUHEHUN. DIEeKTPOHHBIE d(]-
¢exThl. Pacnipenenenue 3J€KTPOHHOM MIIOTHOCTH B MOJIEKYJIE.

7. CriocoObl n300pa’keHHsI IPOCTPAHCTBEHHOT'O CTPOEHUS MOJIEKYJI: MOJIEKYJISIPHBIE MOJEIH,
cTepeoXuMuyeckue GopMyJbl, IpoeKMoHHbIe hopmynbl Oumepa u HeromeHa.

8. KonduryparronHas CTepeon3oMepHsi: SHaHTHOMEPHS, JuacTepeomepus (G-, m-).

9. XwupanbHOCTh. XHpalbHBIE MOJEKYJIBI, ACHMMETPUIECKUI aToM yriepona. Ctepeonszome-
pHs MOJIEKYJI C OJHUM LIEHTPOM XUPAJIbHOCTH.

10. DHaHTHOMEPHI U THACTEPEOMEPHI.

11. Crepeoxumuueckas HoMeHknarypa: R, S- u D, L-cuctembl 0603HaueHUsI KOHPUTypaLHH.
E, Z- u yuc-, mpanc-crepeoxuMmmuueckas HOMEHKJIATypa.

12. KondopmarmoHnHasi U3oMepusi amUIUKINIECKUX U HUKIMYECKUX YIIIEBOIOPOJIOB.

13. KuciioTHOCTh M1 OCHOBHOCTh B OPTaHHUYECKOH XMMHU (OCHOBHBIE TEOpUH; (HaKTOPHI, OKa-
3bIBAOIIIME BIUSHUE HAa KUCIIOTHOCTh U OCHOBHOCTB).

14. Tunsl peareHTOB M KiaccudUKaIMs OpraHudeckux peakuuil. OnpeseneHue peakiHoH-
HBIX LIEHTPOB U MIPOTHO3UPOBAHNE PEAKLIMOHHOW CLIOCOOHOCTH OPraHMYECKUX COCTUHEHUH.

15. B3auMocCBs3b CTPOCHUSI OPTaHUYECKUX COCIMHEHUA U WX OMOJOTHYECKOW aKTHUBHOCTH.
Monenu Konutanaa u @uriepa (Teopus HHAYIUPOBAHHOTO B3aUMOJICHCTBHS).

JIMTEPATYPA
[1] C. 10-156.
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JIABOPATOPHOE 3AHSATHE Ne 10
HEAPOMATHUYECKMUE YI'JIEBOJAOPO/BbI |

MHnozue nexapcmeenuvie cpedcmea OMHOCAMCA K KIACCY HEeHACBIWEHHbIX COeOUHeHULl. AKeHbl
4acmo AGNAMCA OCHOBOU OISl NPOMBIULIEHHO20 NOJYYEHUs 8eujecms bojee CLOHCHO20 CMPOeHUs,
Komopwie ucnoavzyromes 6 gapmayuu. Ionuenosvie coedunenus: (MHo2ue u3 HUX 6bl0CIOMCS U3
NPUPOOHO20 CHIPLSL) U NOTUMEPHBIE MAMEPUANb WUPOKO UCNONB3VIOMCS 8 MeOuyuHe U apmayuu.
B nacmosiwee epems akmusHo usyyaemcs HOBvlll K1ACC IPGHeKxmusHvix OUOIO0LULECKUX 8eljecmns —
noauenogvle anmudbuomuxu. Hecmomps na wuporxoe ucnonvzosanue @XMU, 6 coepemennoii gap-
Makonee npeocmasgiiensbl XumuyecKue Memoovl aHanu3a (8 4acmHocmu, nepesoo aHaIUmu4ecku He-
AKMUBHOU 8 AHATUMUYECKU AKMUBHYIO POpMY O OdlbHelue20 UHCMPYMEeHmMaibH020 onpeoeie-
HU), YUMo makxdice HauLlo ompasjicenue 8 OaHHOU meme.

Ieab 3ansaTHA:

1) copmupoBaTh Ha OCHOBE MOHUMAHHS OCOOCHHOCTEH SJIEKTPOHHOT'O CTPOCHHUS AJIKaHOB,
IIUKJIOAIKAHOB M aJIKEHOB 3HAHHMSA 00 MX PEAKIMOHHOW CIOCOOHOCTH W BO3MOYKHOCTEH HICHTH-
bukanmy;

2) copMHpPOBaTh HABBIKA IPOTHO3UPOBAHMS PEAKIIMOHHON CIIOCOOHOCTH COEAMHEHHil; 3a-
[MHCH CXEM PEAKLMi U MEXaHU3MOB; SKCIIEPUMEHTAIIBHOTO BBITTOJTHEHNSI KAYECTBEHHBIX PEAKIIHIA.

B pe3ysabTare u3yueHusi TeMbl CTYA€HT J0JIKeH 3HATD:

1) xnaccuukaluo, CTpOCHUE, HOMEHKIIATYPY U CBOMCTBA aJIKaHOB, IIMKJIOATKAHOB U aJIKCHOB,;

2) OCHOBHbBIC 3aKOHOMEPHOCTH M CBOWCTBA IPOIYKTOB IMOJMMEPU3AIMH HEHACHIIIEHHBIX
YTJIE€BOI0POIOB.

B pesyabTare n3y4eHust TeMbl CTYACHT JOJIKEH YMETh:

1) nmporHo3upoBaTh XUMUIECKUE CBOMCTBA YIIIEBOJOPOIOB HA OCHOBAHWH aHAIN3a UX CTPOE-
HUS U DJIEKTPOHHOTO BIIMSHHUS 3aMECTUTENEH;

2) MPOBOJUTH KaYE€CTBEHHbBIC PEAKIIMHI HA KPATHYIO CBS3b.

Bonpocs! 1J1s1 NOATOTOBKH K 3aHATHIO:

1. O6mas xapakTepuCcTHKa YIJIeBOAOPOIOB (aJIKaHOB, LIMKJIOAIKAHOB, aIKEHOB). PU3nyecKue
CBONCTBA.

2. XUMHYECKHe CBOMCTBA!

a) peakluu paJuKaJIbHOrO 3aMelleHHS;

0) peakiuu >MeKTPOUIBLHOTO TPUCOCTUHEHUS, UX MEXaHU3M;

B) peaKI1K paJuKaIbHOTO IPUCOEINHEHHS;

T') peakIuy paJuKaTbHOTO AJUTHIFHOTO 3aMeTIeHHS,

1) OKHCcIeHHe (TUAPOKCUIMPOBAHNE, 030HUPOBAHUE, STIOKCUIUPOBAHNE);

3. OOm1ast cxema peaxIiii IPUCOCTMHEHUSI U 3aMEIEeHHs B PsTy HEHACBHIIICHHBIX YTIJIEBOJIO-
POJIOB.

4. nertudukamus yrieBo0pOI0B.

JINTEPATYPA
[1] C. 157-182.
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IIMCEMEHHBIE 3AJTAHHSA

1. HazoBute coemuHeHus o 3amecTuTeNbHOM HoMeHkiatype MIOITAK:

lCH3 HC — CH
H,C = CH— C— CH,—CH=CH, CH=CH
CHa,

2. PaccMoTpuTe MEXaHU3M XJIOPHPOBAHUS METaHA MPH OOTyICHHUN.

3. Hapwucyiite nmapy muactepeomMepoB JIs:
a) 3,5-nmuMeTnnrekc-3-eHa 0) nenTa-2,4-nuenHa
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4. Onpenenute >PQeKTsl, CAeTaiiTe BBIBOA O PE3YJIbTUPYIOIIEM JCHCTBUH 3aMECTHTEI
U rpaduuecKky Mokaxure nosusgpusanuto cassu C=C:

OC.H =

/\( .
~
Q/ NO /N MOC H

2775

5. Hopucyiite Hemoctaomue GparMeHThl (aTOMBI, 3apsibl, CTPEIIKH) B IPOAYKTAX U MPOME-
KYTOUHBIX CTaJIUSIX PEAKIMil HEHACBIIIEHHBIX COeANHEeHUI. PaccMoTpuTe MexaHN3M Ipoliecca.

a) peakius ThapaTaluu

C2H5 C2H5
H,0, H*
-
> MPOIAYKT peaKLuu
N -
CH;

CZHS P
ﬁ T — R
H
) H

0) peakuus THAPOAMUHUPOBAHUS

" \
PN —CH
Ph N— 3
3 <L—> NPOAYKT peakluu
Hlﬁ “ph ’
CH
3 o
O@ O o
_ % 3
CH3 — = H+
_H"
Q__ N—
H/ITI CH Ph
CH, Ph 3
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6. Hanummre cTpykTypHBIE (hOpMYIIBI CyOCTPATOB M NMPOJIYKTOB PEAKIMi MPHCOSTUHEHHUS.

YrieBoaopos Pearent dopmyJsia U Ha3BaHUE NMPOAYKTa
IIEHTEH Br,
_
OyT-2-eH HC1
2-MeTnoyT-1-en H,0/H"
— >

1-MeTHIIHKIIOTEKCEH CZHSOH/ H"
e

6YT'2'CH KMnO,/ H*, 0°C

HBr
1-MeTHILUKIIOreKCeH

(ROOR)
[UKJIOTIEHTEH C,H;COOOH

7. Hanummre cxembl THAPOTATTIOTCHUPOBAHUAA. Onumure MEXaHH3M M IOSCHHUTC BIIHSHHE
Pa3JIMIHBIX (baKTOpOB Ha PEruoCCICKTUBHOCTDL ITPOLCCCOB.

HCI

-

HBr

O
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8. Hamummre cxeMmsl MOJIy4dCHHUA CIIUPTOB. ITosscauTe MexaHu3M U PCTrUOCCIICKTUBHOCTD
IIponIccCoB.

H,0,

HZO
/ H+
NaOH

9. Hamumute cxembl MOJMy4YeHHs IUOJIOB. [lOsSiCHHUTE MEXaHM3M M CTEpPEOCEIIEKTUBHOCTH
MPOIIECCOB.

0OsOy4 H,S
/ —_—
O
OOH
OH H,0

—

H+

10. Hamnmure cxeMbl MOJIYUYCHUA AUTaJIOTCHHUIOB. IlosicHnTe MEXaHM3M H CEIIEKTUBHOCTH
IMpOLECCOB.

ICI
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11. JlonmonHuTEe cXeMy MeXaHH3Ma AJUTHIIBHOTO 3aMeleHus OyT-2-eHa. OOBACHUTE MPUUNHBI
CTa0MIIN3alUH AJUIMJIBHOTO pajiuKaia u 00pa3oBaHMs JBYX U30MEPHBIX ralor €HUI0B.

—_— . - /\
— HCI )
Cl—Cl (
—Cl Cl—Cl
-Cl
mpoaykT 1 MPOJIYKT 2

12. TlpuBeauTte cXeMbl aUTHILHOTO ruApokcurpoBanus (SeO2) u 6pomupoanus (N-OGpom-
cykuuHumm) rekc-1-exa. [ToscHuTe NErKOCTh 3aMEIICHHs aJUTMIIBHOTO aToMa BOAOpPO/Aa B 000X
clTydasix.

13. 3anumuTe cxembl peakuuii OpomupoBanus B-nuHeHa. OOBSICHUTE CEIEKTUBHOCTH IPO-
ecca.

BrZ/CCI 4

Br,/ (N-6poMcyKuuHIMuU )

(S,S)-B-IMunen hy
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14. UK-cniektp coenunenusi CeHiz (anmken) mzoOpaxen Ha pucyHke. Onpenenure CTpoeHUe
coequHeHus. OTBET MOSICHUTE.

2

IR TN O (O T N S |

IMponyckanue (%)
]

P T A O

5
g
8
2
8
g

15. Cnporuosupyiite Bua [IMP cniektpa cinenyromux coenuaennii. OTBET MOSCHUTE.

0 M.

0 M..
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JIABOPATOPHBIE OIIbITHI
XVUMHUYECKHUE CBOMCTBA U KAYECTBEHHBI ®YHKIIMOHAJIBHBINA AHAJIN3

Onwit 1. Bpomuposanue.

B npo6upky nomecture 4 xarm OpoMHOM BOJIBI™ U 2 Kariu oi-MHEHa™ (KOMIIOHEHT CKUITHU-
napa), BCTPSAXHUTE.

Hanuwume cxemy peaxyuu.

CHs;

OnbIT 2. OKucnenue.

B npobupky momecture 1 kammio pactBopa KMnOs (14), nobaBpTe 1 Karmiwo o-nuHeHa™
1 BCTPSIXHUTE.

Hanvuwume cxemy peaxyuu.

O uem ceudemenvcmeyem HabIOOAeMoe 8 onvlme obecyseyusanue OPOMHOU 800bl U PACMEBO-
pa nepmaneanama Kaausn?

Hanuwume cxemy peakyuu SmuHUuIICmpaouoia ¢ ammuayuvim pacmeopom xiopuda meou (1)
Ha npumepe coomeemcmeyowe20 hpazmenma MoieKyJbl.

=cH
CHj,

_—0H

DTHHWIACTPATAON

Ioonucs npenooasamens:
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JIABOPATOPHOE 3AHATHE Ne 11
HEAPOMATHUYECKHUE YTJIEBOJAOPO/BI |1

Ayemunen ucnonvzyemcs 015 noJAyueHus Xaioponpena, oymaouerna-1,3. U3 xnoponpena u 6y-
maouena-1,3 nonyyaiom X10ponpenosviii u Oymaouenoguviii kayuyku. Ilonuenogvie coeouHemnus
U noauMepHbvie Mamepuaivl WUPOKO UCNONb3YVIOMCA 6 Meduyune u gpapmayuu. B nacmoawee epems
AKMUBHO U3YYAemcsi HOBbLU KIACC IPDEKMUBHBIX OUOIOSUYECKUX 8eujecmE8 — NONUEHO8ble aHMU-
ouomuxu. Hecmomps na wuporxoe ucnonvsosanue @PXMU, 6 cospemennotl hapmaxonee npedcmas-
JIeHbl XumMudeckue mMemoovl aHaIusd (8 YacmHoCmu, nepeeood aHAIUMUYECKY HeaKMUGHOU 6 aHalu-
Mmu4ecKu aKmusHyo opmy O0Jisi OanibHelue20 UHCMPYMEHMAIbHO20 ONpedeieHUs), Ymo maxice
HaWi10 ompasscenue 8 OaHHOU meme.

eab 3aHATHIA:

1) chopmupoBaTh Ha OCHOBE NMOHUMAaHHS OCOOCHHOCTEH AJICKTPOHHOTO CTPOCHUS JUCHOB,
MIOJIMCHOB ¥ aJIKMHOB 3HAHMSI X PEAKIIMOHHOHN CITIOCOOHOCTH M BO3MOKHOCTEH MICHTU(UKAIIH;

2) chopMUpOBaTh HABBIKM IMPOTHO3UPOBAHMSI PEAKIIMOHHON CHOCOOHOCTH COCAMHCHHUIA;
3aIMCHU CXEM PEaKklMil U MEXaHU3MOB.

B pe3yabTare u3ydeHust TeMbl CTYA€HT /10JI5KeH 3HATh:

1) kmaccudukaimio, CTpOCHUE, HOMEHKIIATYPY ¥ CBOMCTBA TMECHOB, TIOJIMECHOB U AJIKUHOB;

2) OCHOBHBIC 3aKOHOMEPHOCTH M CBOMCTBA MPOJIYKTOB IOJMMEPU3ALNK HEHACBIIICHHBIX
yIJ1€BOAOPOAOB.

B pesyabrare n3y4yeHust TeMbl CTYACHT JOJIAKEH YMETh:

1) mporHo3upoBaTh XWMHUYECKHE CBOICTBA YIJICBOJOPOJOB HAa OCHOBAaHMM aHANIM3a HX
CTPOEHMSI U SJIEKTPOHHOTO BIUSHUS 3aMECTUTENIEN;

2) MPOBOJUTH KaY€CTBEHHBIC PEAKIIMU HA KPATHYIO CBS3b.

Bonpocs! 1151 MOATOTOBKY K 3aHATHIO:
1. O6mas xapakTeprCcTUKa TMEHOB, TOJIMEHOB U aTKUHOB. OU3NYECKe CBONCTBA.
2. XuMHuecKHe CBoHcTBa:
peaKkuuu EKTPOPUIBHOTO NPUCOEINHEHUS;
peaKknMy HyKJIeo(UIbHOTO PUCOSIUHEHMS;
3. XUMHYeCKHe CBOMCTBA CONMPSIKEHHBIX JHUEHOB!
pPEaKIMHU AIEKTPOPUILHOTO IPUCOESTUHEHNUS,
peakuuu ¢ IMeHopuIaMu (IUEHOBBIA CUHTES).
4. Peakuuu moJuMepu3aliy, IpeACcTaBIeHne 0 MeXaHu3Max nonumepusanuu. [lomumepusa-
1[1s1 BUHUJIOBBIX COEIMHEHUM.
5. IlpeacraBieHue 0 CTepeOPEryIsIPHOM CTPOSHHUHN TIOJIMMEPOB.
6. OTnmenbHBIC TPEACTABUTENN MOTUMEPOB. [lONMMATHIICH, TOMHAIIPONIIICH, TTOJIUCTUPOII, T0-
JMBUHUIIXJIOPU, TOJIMBUHUIIOBBIN CIIUPT, Te(IIOH, KAydyKH.

JIMTEPATYPA
[1] C. 182-249.
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IIMCEMEHHBIE 3AJTAHHSA

1. HazoBute coemuHeHus o 3amecTuTeNbHOM HoMeHkiatype MIOITAK:

H,C—C=C—CgH, )\/

=
P —

2. Hanummre cTpykTypHBI€ (hOpMYJIIbI CYyOCTPaTOB M MPOAYKTOB PEaKIMii MPUCOETUHEHUS

Yraesonopon Pearenr dopmyina 1 Ha3BaHUE NMPOJYKTA

HCl(oxBUM.)
—_—

HpONUH
HCl(u36.)
OyT-1-un —_—
IPONHH H,0/H*, Hg,"
>
6yT-2-nH C,H,OH/H*
e —
C¢H,CH,NHCH,
rexkc-3-uH >

t
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3. IlpuBeaure mpumepsl aueHoB ¢opmynbl CeHio ¢ HM301MpOBaHHBIMHU, CONPSKEHHBIMU
¥ KyMYJIMPOBaHHBIMH JIBOMHBIMU CBS3IMU. JlaliTe Ha3BaHUS.

4. TlpuBenuTe CXeMbl KUCIOTHO KaTaU3UPYEMOTO B3aUMOJCHCTBUS (heHUIIAIETUIICHA C BO-
JIOW, 9TAaHOJIOM, N30IIPOIMIIAMUHOM M YKCYCHOW KMCIJIOTOM. J[OIIOJIHUTE CXeMy MEXaHU3Ma PeaKuu
Kyueposa.

O—H

5. HpI/IBe)II/ITe CXEMBI B331/IMOI[€I7[CTBH$I IUKJIOICKCHIJIOTUHA C AUIIPOIMUIAMHUHOM, (1)CHOKCI/I-
AOM HATpuda 1 q)CHI/IHMepKaHTaHOM.
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6. PaccMoTpuTe MexaHU3M B3aMMOJICHCTBUS IIUKJIONEHTHIAIETUICHA C MOP(POIUHOM.

7. Hanmmmre CTpyKTypHBIE (OPMYIIBI CyOCTPATOB M MPOAYKTOB PEAKIUN 3aMEIICHUS METH-
HOBOTI'O BoZiopoaa. Jlaiite Ha3BaHUE NPOAYKTAM PEaKLUU.

AJKUH AleTHIICHH]] aHUOH [TpoaykT peakunn

NaOCH, C,HgBr

PONHH _— —_—

NaNH,
STHUJIALCTUIICH —_— o
1
KOH
3TUH _—
Ag(NH,),OH
AlICTUJICH —_—

80




8. IlpuBeaure cxemsl peakuuii 1,2- u 1,4-npucoenunenus (OpoMHUpOBAaHUE U THIPUPOBAHUE)
1u1s nukiorekca-1,3-auena. Jlaiite nosicHeHNe pernoCceIeKTUBHOCTH IpoLecca.

9. Hapucyiite S-yuc u S-mparnc-popmsl 2,3-numerunnenTa-1,3-auena. Hanummre peakiuo
Junbca—AJsibiepa 3TOro BEUIECTBA C METOKCUITEHOM.

10. 3anmmuTe TPOAYKTHI peakiuu Juimsca-Anbaepa Juis CIeIyIONNX ap pearcHToB:

a) 2,3-numetunodyra-1,3-11ueH U HUTPOITEH

0) 2,3-auMeTokcurenTa-1,3-1ueH U akpUIOHUTPUIT

B) IIUKJIOTeKca-1,3-T1ueH U MeTUIIaKpuiIaT
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11. IlpuBennTe cxembl U AalTE Ha3BaHUE NTPOAYKTAM IOJIMMEPU3ALINH CIETYIOLUMX MOHOMEPOB:

BHUHUWJIXJIOpHU I

BUHMUJIALCTAT

12. PaccMoTpuTe MEXaHM3M paIMKaIbHOHN IMOJIMMEPU3AIUH MTPOTICHA.

13. IlpuBeaute npoaykTsl 1,2- u 1,4-nonumepusanuy U30IpeHa.

14. TlpuBeanuTte NpOAYKTHI COMOJIMMEPHU3aUU OyTaaueHa U cTuposa (rojJoBa-xBocT).
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15. 3anonHuTE CXEMBI IPEBPAILECHU.
H,O/H*/Hg?*

CH3OH/H*

CgH5CH,NH,

Brz NaOH
. e
.............. --2NaBr

BUHUN
©eHson

1. NaNH,

2. CoHsBr

Ag(NH3),0OH

.

16. YkaxuTe JUIsl COSTMHEHUS XapaKTEPUCTUICCKUE YacTOTHI ToJioc kojebanuii B MK crek-
Tpax U MOKaXUTE BUJ CUTHAIOB (XUMUYECKUI CIBHUT, MyJIbTUIUIETHOCTh U UHTEHCUBHOCTD) B CIIEK-
tpe SIMP 'H.

H;CO \ e

H,C—HN

(o)

Iloonucw npenooasamens:
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JIABOPATOPHOE 3AHATHE Ne 12
APOMATHYECKHUE YIVIEBOJOPOAbI

Apomamuueckue y2ne8000poovl — xopouiue pacmeopuments 0jisi OP2AHUYECKUX 8eUjecma, HO
8bICOKOMOKCUYHBL U KaHyepocenHvl. OHU 001a0arom 6blCOKOU NpOoHUKarwelu cnocooHocmyio,
8bI3b16AsL HADYXAHUE pe3UHbl, NPOHUKAS Yepe3 JameKcHble nepuyamku. Hecmomps na xopowue pac-
meopsalowue coUCMEa 6eH301d, OM He20 OMKA3bIBAIOMCA U3-3a B8bICOKOU MOKCUYHOCMU (NOHUNCA-
emcs ceepmvl8aemMocns KpoGu) U 3aMeHsAm Opy2umu MeHee 8peonbiMu eeujecmeamu. Konoencu-
POBaHHbLE Y2Ne8000P0ObL U UX NPOU3BOOHbBLE OIUKU NO CIMPYKMYPE MHOUM NPUPOOHBIM OUOLO2U-
YecKU BAJNCHHIM COCOUHEHUIM U NOIMOMY WUPOKO UCNONL3VIOMC 8 CUHMe3e UX aHAN0208 —
JlekapcmeenHulx cpeocms. Hexomopwie MmHocos0epHble KOHOEHCUPOBaHHblE Y2l1e8000p00bl 00a-
0aom KaHYepo2eHHbIMU CEOLCMEAMU U UZYUAIOMCA 8 C8A3U C NPOOIeMAMU B03HUKHOBEHUS. U NPO-
@duraxmuKky OHKOIO2UYECKUX 3a001€8AHUIL.

ean 3ansaTHSA:

1) chopMupoBaTh Ha OCHOBE IOHHMAHHS OCOOEHHOCTEH SJIEKTPOHHOIO CTPOEHHS apEHOB
3HAHUS WX PEAKIIMOHHON CTIOCOOHOCTH M BO3MOKHOCTEH HICHTU(DUKAIINH;

2) copMHpPOBaTh HABBIKK 3alMCH CXEM PEaKIUi 3aMEIICHHUs, MPUCOCIUHEHHS, OKHCICHHUS
apeHOB; MPOTHO3UPOBAHUS BIIUSHUS 3aMECTHTENIS HA PEAKIIMOHHYIO CIIOCOOHOCTh apeHa B Sk peak-
LMW ¥ OPUEHTUPYIOLIETO ACHCTBUS 3aMECTUTENS;

3) chopmMHpoBaTh HABBIKM SKCIECPUMEHTAIBHOIO BBIMOJIHEHUS PEAKIMH apeHOB, aHaIW3a
HaO0II0JaeMbIX U3MEHEHUH C 1ENbI0 UACHTHU(UKAIIIH.

B pe3yabTare n3yueHusi TeMbI CTY/A€HT J0JI3KEH 3HATH:

1) knmaccuduKanmio, CTpoeHHE, HOMEHKIIATYpPY M CBOMCTBAa OEH30J1a M €r0 TOMOJIOTOB;

2) xiaccuuKaIio, CTPOCHHE, HOMEHKIATYpy W CBOWCTBA KOH/ICHCHPOBAHHBIX aHAJIOTOB
OeHsoia.

B pe3yabTare H3y4eHHUsI TEMbI CTYACHT J0JIKEH YMETh:

1) nporHo3upoBaTh XMMHYECKHE CBOICTBA apeHOB HAa OCHOBAaHWH aHANM3a UX CTPOCHUSI
1 DJICKTPOHHOI'O BIIUAHUA SaMeCTHTeHeﬁ;

2) MPOBOJUTH KAUECTBEHHbBIC PEAKIIMU HA apPOMATUYECKHE YIIEBOJOPOIbI;

3) mnaTepnperuponats MK u H SIMP criekTpsl A71st OHpeieneH s CTPOSHHS OPraHHuecKIX COEIH-
HEHUH.

Bomnpocs! /151 NOATOTOBKH K 3aHATHIO:

1. OOmas xapakTepucTHKa apOMaTUYECKUX YTIIEBOI0pO10B. DPH3NUECKHEe CBOMCTBA.

2. XUMWUYEeCKUE CBOWCTBA MOHOSICPHBIX aPCHOB:

a) MEXaHU3M PEaKLUH IEKTPOYUIBLHOTO 3aMELICHHUS B ApOMAaTHYECKOM KOJIbIIE;

0) peakiuu raJIOTeHUPOBAHUS, CYTb(OUPOBAHS, HUTPOBAHUS, ATKIIINPOBAHMS U allMIMPOBaA-
HUS apEHOB;

B) BIIMSIHHE 3aMECTUTEJICH Ha OPUEHTALMIO0 U CKOPOCTh PEaKIUU 3JEKTPO(GUIBLHOTO 3amellie-
Husi. Opmo- napa- (1 pona) u mema- (11 pona) opueHTaHTHI,

I') peaKiuu, IPOTEKAIOIIHE C MOTEPe apOMaTHYHOCTH: THAPUPOBAHUE, TPUCOETUTHEHHE XJIOPA;

1) peakiiuu OOKOBBIX LIENel B alIKUIOEH301aX.

3. KonnencupoBanusie apeHbl. HadramuH: peakiinu 31eKTpopHIIbHOTO 3aMenieHus (Cynbdu-
pOBaHUE, HUTPOBAHKE), OPUCHTALUS 3aMEIICHHUS.

4. BoccTaHOBJICHHE U OKHCIICHUE HaTannHa.

5. OtnenbHble npeAcTaBuTeNd (HaTaNKH, aHTpaleH, (PeHaHTPEH, TeTpalleH, 3,4-06H30UpeH).

6. Unentudukanms apeHoB.

JIMTEPATYPA
[1] C. 249-297.
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IIMCEMEHHBIE 3AJTAHHSA

1. Ha3zoBute mo 3amectutensHoit HomeHnknarype |UPAC crnenyromue coeuHeHHS:

i
H.C, C.
OH HO NH,
CHs O
Csy HO— CH—CH,—NH,
OH
H,C HO
OH O
I )
C. j(
O,N OH
@)
(|l 0
\O OC,H;
<
HO
I NO,
@)

2. Harmmmmre CTpyKTypHBIE (HOPMYIIBI CIEAYIONINX COSTUHEHHIA:

OCH3MIXJIOPH]L

n-cynb(poOeH30iHast KUCIOTa

2,3-nurunpodeHanTpex

(I)TaJ'ICBa}I KHCJI0Ta

AHTpalcH

AHTPAaXHUHOH

1,4-mu6pom-1,4-muruaponadraauH

a-HapTUIAMUH

85




3. IIpuBeaure GpopmMynasl BceX MU30MEPOB (BKIIIOYAsT CTEPEOU30MEPHI) MOHO3AMEIIIEHHBIX OCH-
30110B coctaBa CioHi4. [laliTe Ha3BaHUs.

4. Onpenenute, Kakue W3 TMPUBEICHHBIX COCAMHEHUH SIBISIOTCS apoMmarndyeckumu. OTBeT
000CHYITE, UCXO/IS U3 KOHIEMIUN XIOKKEJs.

O R C

H

O o G oo

5. 3anumuTe peakuud H300yTHIOEH30/1a ¢ OpOMOM B Pa3IUYHBIX YCIOBUSX. OObACHUTE
PETHOCENEeKTUBHOCTD U YKQXXHUTE THIT PeareHTa U Peakitu.

—
ROOR

Fe
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6. 3anumute npoAykTel okuciaeHus Toiayona SeOz, MNOz u KMnOs. O6bscHUTE, ToueMy
TOJIyOJI MEHEe TOKCHYEH 10 CPABHEHHUIO ¢ OCH30JI0M NpH (PePMEHTATUBHOM OKHCIICHHH IN VIVO.

7. HanummuTe cxeMbl peaKum‘/'I OKHCJICHHUS U BOCCTAHOBJICHUS Ha(bTa.J'II/IHa B XCECTKHUX U MIAT-
KHX YCIIOBUSX.
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8. 3amumuTe cXembl peakifil aHTpaleHa: OpOMHUPOBAHUS, OKUCICHUS M MIPUCOCTUHEHUS 110
Junbcy—Anbpaepy MaaeuHOBOro aHruapuaa. OObICHUTE MEXaHU3M.

9. HomonHure cxemy OpoMupoBaHus (heHerona (opucyiiTe HEOOXOTUMBIE 3apsiAbl U CTPEIl-
KH, KOTOPBIE MTOKA3bIBAIOT MTEPEMEIICHUE DJICKTPOHOB).

OC,H,
Br
¢ OC,H,
OC2H5 OC2H5 OC2H5 Br
Br Br Br
-~ - -
— H
OC,H, OC,H, OC,H,
OC,H,
+ - Prara. H
Br .
Br Br cH Br Br
2'5 OC,H,
Br

!

OC,H

Br
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10. Knaccudunupyite 3aMecTUTENH:

1) 3JEKTPOHHO-TOHOPHBIE U IEKTPOHOAKIIENTOPHBIE (DA/D]I);

2) aKTUBUPYIOIIUE WK Je3aKTUBUpYoIue (a/m);

3) opTo-napa WM MeTa-OpUEHTAHTHI. (OI1/M)

OTBeT NOACHUTE, UCXOJIS U3 XapaKTepa MPOSBICHUS SJEKTPOHHBIX 3P (EKTOB.

O O

$-oPh %Jb\ }LOCH 3Br $NCHY,  3no, $SoH

11. OueHuTte OTHOCUTEIBHYIO PEAKIMOHHYIO CIIOCOOHOCTH BEIIECTB B PEAKLHUAX DSJIEKTPO-
¢dbuapHOTO 3amereHus. OTBET apryMEHTHPYWUTE, UCXOS U3 XapaKTepa MPOSBICHUS JICKTPOHHBIX
3¢ dexToB.

COOCH

o 0 o A

12. TlpenckaxuTe peruoCeneKTUBHOCTD AIEKTPOGUIBHOTO 3aMEIIeHHsI, UCXOJS U3 COBOKYII-
HOTO BIUSHUA 000UX 3aMECTUTEIIEH.

N2 OH OH CHs
i NO, i E e :;
NO. OH
SOzH
: OH Br cl
CH ©\
’ i OH
NO; NH,
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13. Ilpeanoxute cxeMy CHHTE3a, KOTOpas MPHBOAMT K OOpPAa30BaHHUIO YHCTOTO OpmMo-
OpoMTOJTyOJIa U3 TOIYOJIa.

14. Tlpeanoxute cxemy cuHTe3a 1,3,5-TpuHUTPOOESH30a U3 TOTYOJIa B MATKUX YCIOBHSX.

15. PaccMoTpuTe MEXaHU3M:

a) aIKIIMPOBaHUS O€H30J1a MPOMIEHOM

6) aHu301a Mpem-OyTUIXITOPHIOM.

OOpscHUTE, NTOYEMY PEaKLUs AJKWIMPOBAHUS HE MCIIOJIB3YETCS AJIS BBEACHUS AJIKUIIBHBIX
(parMeHTOB CI0KHOTO CTPOCHHUSL.
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16. [IpuBeauTe CXeMy CHHTE3a Nnapa-W30KANPOHWIAHWU30JIAa U3 aHWU30J1a C UCIOJIh30BAHUEM
peaknuu arpunpoBanus (peaknus Opunens—Kpadrca).

17. BeiGepute crekTpsl Oenzona, 1,2-mumermnOensona u 1,3,5-tpumerunoensona. OTBeT
o0ocHyMTe.

6 5 4 3 2 i 0
PPM
8 7 6 5 4 3 2 1 0
PPM
A
8 7 6 5 3 2 1 0
PPM

91



18. YkaxxuTe MOJOCH MOTJIOMICHHS, KOTOpble MOKHO Habmonath B UK-cmekrpe o-HUTpO-
TOJIyOJIa.

19. UK u [IMP-cniektpbl coenunenus CgHio nmpuBeneHsl Ha pucyHke. OnpenenuTe CTpoeHUe
COC/IMHCHHUSL.

FO57 2050 1500 200 g gas 800 vogar=?
104 T T T T T 0 T
.-
=
s
=
5
Ty
=2
&
el 1 1 | 1 | | | ' . ' ¥ |
) &0 5,0 &4 A0 &3 a i a iz, AN 15 3 A ar
&
.
A0S
_'T"_"“"N P‘“‘%ﬁ-’—’w‘”“r*'—J "T“‘__T‘“”"—ri'
g md | A0 5.0 5.0 Py 50 7 X7, 7]
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20. VkaxuTe A NPUBEICHHBIX COCTUHEHHUS XapaKTEepUCTUUYECKHE YacTOTHI MOJIOC Koseba-
il B MK-criekTpe u mokaxkxure BUA CHTHAIOB (MYJIBTHIIETHOCTh M MHTEHCUBHOCTH) B CIIEKTpPE
'H sIMP

o

H,C
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JIABOPATOPHBIE ONBITHI
XVUMHUYECKHUE CBOMCTBA U KAYECTBEHHBI ®YHKIIMOHAJIBHBINA AHAJIN3

OnpIT 1. OTHOIEHHE 0€H30/1a U TOJIY0JIa K OpOMHOI Boje.
B nBe mpoOupku nmomectute 1o 3 Karum OpoMHOI BOABI™, 3aTeM B OJHY MPOOUPKY A00aBbTE
2 karmi OeH3o7a*, a BO BTOpYI0 — 2 KaIlIH TOJyoJia* U BCTPSXHUTE.

Ipouzowna nu peaxyus? (Ilpu3HakoM peakuu SBISETCS WCYE3HOBEHHE Oyporo OKpaiiu-
BaHUA).

L'anocenupyromes 1w 6eH301 u €20 20M0o102U OPOMHOU 000U ?

Kax nyorcno usmenums ycnosus peakyuu, umobst 6€H301 U MONYOIL peazuposanu ¢ oOpomom?
IIpusedume cxemvl peakyuil, ux yCio8us.

Ilpusedume npumep coedunenus, Komopoe odecyseyugaem OPOMHYIO 800y 8 0ObIYHBIX YCIO0-
BUAX, U 3aNUULUME CXeM) COOMEEMCMBYIouell peaKyuil.

OnpIT 2. OTHOLIEHUE GEH30J1a M TOJIY0JIa K OKMCJIEHUIO B pacTBOpe.

B nBe nmpobupku nomectute mo 2 kamau 2 % KMnO4(14) u 2 kanmu H20, 3atem B oaHy U3
npoOupok n1o6aBpTe 2 Karum OeH3o05a*, a BO BTOPYH — 2 Kariu Toxyosna™ u BcTpsxaute. [1po-
n3onuia au peakuusi? [Ipu3HaKoM peakiuu sBISETCS UCYE3HOBEHHE PO30BO-(DHOIETOBOTO OKpAIIIH-
Banus. J[o6aBeTe B 00 mpooupku o 1-2 karum 10 % H2SO4 (23) u Harpeiite. B kakoit u3 mpoou-
POK TPOM30IILIa peaKus’?

B xaxux ycaosusix moJjyojl OKucjisiemcs 6 pacmeope? Sanuwume cxemy peakyuu OKUCIEeHUs
mojyona.

Obvsicnume npulttupcwHod ycmoﬁqueocmu OeH301a U e20 20MON0208 K OKUCTICHUIO.
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Omnbit 3. Cynb¢pupoBanue 0eH30J1a U €r0 FTOMOJIOTOB.

B tpu npobupku nomectutre nmo 10 kamens OeHzona*, tomyona* m N-xcuiona*. JloGaBbTe
B KOKIYI0 IPOOHPKY MO 1 MJT KOHIIEHTPUPOBAHHON CEPHOU KUCIOTBHI™ U MOACOSAMHHUTE K BO3IYIII-
HBIM XoJomwibHHKaM. Harpeaiite Ha BomsHOW Oane (60—80 °C), mepmoanyecKku BCTPSXHUBAS.
VYTaeBoopoasl CHavyajna oOpa3yloT ¢ KUCIOTOH SMYJbCHIO, @ 3aTeM IOCTEHNEHHO PACTBOPSIIOTCA.
OTMeThTE pazIrdre BO BPEMEHH, KOTOPOE€ HEOOXOAMMO IS ITOJIHOTO PACTBOPEHUS PA3IMYHBIX YT-
JIEBOJIOPOJIOB TP OJIMHAKOBOM PEXHMME HAarpeBaHUS W BCTpAxUBaHUs. [IpoOupku oxmaauTe W BbI-
JICUTE COACPKUMOE KaXKJIOW MPOOUPKH B CTaKaHUYMKHU C BOJOW. Cyiab(OHOBBIE KHCIOTHI XOPOIIO
pactBopsitoTcsi B Bojie. OTCYTCTBHE CIIOSI YIIIEBOAOPO/IA HAJl BOJOH CBUAETEIBCTBYET, YTO MPOILIO
€ro IMOJIHOE CYJIb(UPOBAHHUE.

Hanuwume cxemul peaxyuii cynbguposanus 6en3ona, moiyoad, N-KCUIod.

Kaxkue uz ucnonvzyemuix 6 onvime apenos cynvgupyromes ovicmpee? Yem obvacHaemcs pas-
JIUYHASL CKOPOCMb CYIb@UPOBAHUS apeH08?

Ioonucs npenooasamens:
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JIABOPATOPHOE 3AHATHE Ne 13
KOHTPOJIBHASA PABOTA 2: YTJIEBOAOPO/IbI. YUPC-1

I_[e.m, 3aHATUSA: CUCTCMATHU3UPOBATHL 3HAHUA O CTPOCHHUU U peaKHHOHHOﬁ CIIOCOOHOCTHU yrie-
BOAOPOAOB U 3aKPCIIUTh HABBIKH SKCIICPUMCHTAJIBHOT'O BBIIIOJIHCHUA KAQYE€CTBEHHBIX peaKuHﬁ.

B pe3yabTare u3yyeHusi TeMbl CTYA€HT J0JI5KeH 3HATH:

1) cTpoenue, kinaccuuKanuio, HOMEHKIATYPY, GU3NUECKUE U XHUMHUYECKUE CBOWMCTBA yriie-
BOJIOPOJIOB;

2) XUMHYECKUE METO/IbI HACHTU(DHUKALMH YTIIEBOJOPO/IOB;

3) (pHU3HKO-XMMUYECKUE METO/IbI, UCIIOIb3yEMbIC JUIsl HIICHTU(HKALUY YTIIEBOIOPOIOB.

B pe3yabTare u3yueHusi TeMbI CTYACHT J0JIKEH YMETh:

1) npoBOAMTH CPAaBHUTEIBHYIO XapaKTEPUCTUKY OCOOCHHOCTEH CTPOCHHUS YIIIEBOI0PO/IOB;

2) MPOBOIUTH KAYECTBEHHbBIC PEAKIIMHU HA YTIIEBOIOPO/IbI;

3) 3amuChIBaTh CXEMbl U MEXAHHM3MbI PCAKIMHA IS M3YYCHHBIX KJIACCOB OPTaHHYECKUX CO-
€IMHEHU;

4) mpeyiarath CXeMy HUCIOJIb30BaHMS U MHTEPIPETALUIO JaHHBIX CIIEKTPOCKOIUH YIIIEBOJIO-
POIOB.

YYEBHO-UCCJIEJOBATEJIbCKAS PABOTA-1
IIpumepHbBIi BAPUAHT IKCIIEPUMEHTAIBHOM 3a1a4n:
1. IlpuBenuTe cxeMbl KaYECTBEHHBIX pEaKLUi, YCIOBUsI MPOBEACHUS U BHEUIHUE MPU3HAKH,
MO3BOJISIOIINE PA3IMYUTh TeKCUH-1 U TeKCHH-2.
2. UnenTnduuupyiTe MpeiokeHHOe COeAMHEHHE.

3. JlaiiTe 3TOMY BelIECTBY CIIEKTpaJIbHYIO XapakTepucTuky (Y d-, UK-, [IMP-cniekTpsr).

Jast uapenTugukanuu OyayT Npeaio:KeHbI cJedyloliue COeIMHEHUsl: TeKCaH, TeKCceH-1,
TeKCUH- 1, TeKCUH-2, IUKIJIOTeKCEH, ITUKIIOTeKCaH, OEH30J1, TOJIYOJL.

JIMTEPATYPA
[1] C. 157-297.

YUPC-1

Iloonucw npenooasamens:
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JIABOPATOPHOE 3AHATHE Ne 14
I'AJIOT'EHOITPOU3BO/JHBIE YI'VIEBOJOPOJ0B

L'anocenonpoussoonbie yene6000p0008 AGNAIOMCA OOHUM U3 HAUOOIee PeaKyUOHHOCNOCOOHBIX
K1Acco8 opeanuyeckux coeourenuil. OHU WUPOKO NPUMEHAIOMCA 8 OpP2AHUYeCKOM CuHmese, No-
CKOIbKY 3aMeujeHue 2aioeena Ha opyaue amombvl Ui epynnbvl amomos No360J50Mm oCyWecmeisims
(Kax 8 NPOMbIULEHHBIX, MAK U 6 1AOOPAMOPHBIX YCI08UAX) NEPex00 KO MHO2UM OPYUM 8AIHCHLIM
KIaccam opeaHudeckux coeouHenuil. Beedenue canocena 6 anugpamuueckutl y2ne8000poo 0Ka3vléa-
em CUlbHOe BIUAHUE HA QU3UOLO0SUYECKYI0 AKMUBHOCMb coeOuneHus. 1 anoudnsie arkuivl 0baada-
H0M 8 OCHOBHOM Pe30pOMUBHBIM OeliCIEUeM U HeKOMopble U3 HUX — MEeCHHbIM U pehieKmopHbim
Oeticmeuem. Du3suonoeudeckas akmueHocms 00YCl08NeHa He MONbKO O0elicmeuem dmux coeouHe-
HULL HA Op2ambl KPOBEMBOPEHUs, Neuenb U Op. KAK AIKUIUPYIOWUX A2eHMO8, HO U NPOs6leHUeM
HapKOMu4ecko2o 0etcmeus, a makice 0elicmsus Ha nepugdepuieckyio HepeHyIo CUcmemy.

ean 3ansaTHSA:

1) chopmupoBaTh 3HAHUS PEAKIIMOHHOM CIIOCOOHOCTH M BO3MOKHOCTEH HAEHTH(DHKAIMN
raJIOTeHOIPON3BOIHBIX;

2) chopMHEpOBaTH HABBIKK OMPEICICHHS B MOJICKYJIe PEAKIIMOHHBIX IEHTPOB, IIPOTHO3UPOBaA-
HUS pa3Iu4di B aKTUBHOCTH OJTHOTHUITHBIX PEAKIIMOHHBIX IICHTPOB B MOJICKYJIaX Pa3HBIX TaJIOTeHO-
MIPOM3BOIHBIX, 3aIMUCH cXeM peakiuii Sn1, Sn2 u E;

3) 3KCIEePUMEHTAIBHOTO BBITIOJIHEHUS MPoObI BebInTeiiHa n peakiiuy MEeI0YHOT0 THIPOIIH3a
C LIEJIBIO UACHTH(PHUKAIIUK FaJIOr€HOIIPOU3BOTHBIX.

B pe3yabTare u3y4eHHUs! TEMbI CTYACHT J0JIKEH 3HATD:

1) knaccupukanuio, CTpoOCHHE, HOMEHKIIATYPY U CBOWCTBA rajloreHaIKaHOB;

2) MeXaHH3MBbl MOHOMOIEKYJISPHOTO U OMMOIEKY/IAPHOTO 3aMelIeHus y SP° rubpuamsupo-
BAHHOI'O aTOMa;

3) OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHHs PEAKIUil STUMUHUPOBAHKS HACBIIICHHBIX Tallo-
TCHAJIKaHOB.

B pe3yJjbTaTe H3YYCHUHA TEMbI CTYACHT JO0J/IKEH YMETD:

1) MMPOTrHO3UPOBATh XUMHUYCCKUC CBOMCTBA rajoreHaJIKaHOB Ha OCHOBAaHHMHU aHAJIHU3a UX CTpoO-
CHUA U 3JICKTPOHHOT'O BJIIMAHUSA 3aM€CTHT€H€ﬁ;

2) MMPOBOAUTH KaUCCTBCHHLIC PCAKIIMN HA I'aJIOI'CHAJIKAHBI.

Bomnpocs! /151 NOATOTOBKH K 3aHATHIO:

1. OOmas xapakTepuCTHKa raJIOTeHONPOU3BOIHBIX YTIeBOA0poa0B. du3nueckue cBoicTBA.

2. XVMHUYECKHE CBOMCTBA!

a) peaKIuu HyKIeo(pUILHOTO 3aMelieHns y Sp° rubpumHoro atoma yriepona; Snl, Sn2 me-
XaHU3MBI;

0) peakuu SIMMUHUPOBAHMS;

B) KOHKYPEHTHOCTh PEaKINi HyKJICO(DUIHHOTO 3aMEICHHS U STUMHHAPOBAHMUSL.

3. Ammun- u 6ensuwiaranoreHuabl. [IpudrHbI MOBBIIIEHHONW PEaKIIMOHHOM CIIOCOOHOCTH B pe-
aKLHUAX HYKJICO(PHIBHOTO 3aMEIIECHNUS.

4. PeakiiMOHHAs CIIOCOOHOCTb BUHWII- M apHJITaJIOT€HUIOB.

5. OTnenbHBIE MPENCTABUTENH TAJIOTEHOIPOWU3BOJHBIX YIIIEBOJOPOIOB (ITHIIXJIOPUA, TET-
paxjopomeraH, XJ10podopMm, Ho1opopM, BUHHIXIOPHI, XJIOpOEH30]1, OEH3UIXIOPH I, PTOPOTAaH).

6. MneHTndukanus raloreHonpon3BOIHBIX YIIIEBOIOPOIOB.

JIUTEPATYPA
[1] C. 298-339.
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IIMCEMEHHBIE 3AJTAHHSA

1. Ha3zoBute mo 3amectutensHoit HomeHnknarype |UPAC crnenyromue coeuHeHHS:

Cl Br F
CH
H3CWCH3 H3C>k( ’
Br Br

Br

\ OH

//C_C\ - /\)Ciﬂ
H,C ||\ = Br

Br CH3

2. Hanummre cTpykTypHBIE (DOpPMYIBI U
IUPAC:

HA30BUTE MO 3aMECTUTEIIbHOM HOMCHKIJIATyp€

AUTITXJIOPHT HN30aMUJICYKIIMHAT
mpem-0yTUIOPOMU/T XJIOPOTIPEH
OCH3MIXJIOPH]L METHJICHXJIOPH/]T
xjopodopm BUHIIXJIOPHU]]

98




3. HazoBure mo 3amectutensHoii HomeHkiatype |[UPAC crnepyromue nmpupoaHbie rajJoreH-

coacpKamme COCAMHCHUA U UX aHAJIOT'U:

H,C_Cl cl
BrW
Br

Br Cl

BBIJCJICH U3 MUIICBAPUTCIILHBIX KCIIC3

MOPCKOT0 3aif1ia

Br
Cl
H3CW
H.C
3
Br CICI

raJIOMOH
(BBIIETIEH U3 KPACHBIX BOJAOPOCIIEH)

BHOJIAIICH
(BBIIIETIEH M3 BOJOPOCIIEH)

1 Cl
HO CHCI,

Cl \OH
cr d
Cl

BBIACIICH U3 rpI/I6OB

4, Yxaxure PCAKIIMOHHBIC ICHTPBI B MOJICKYJIC 1-Xn0pnp0naHa.

5. IlpuBeaure CTpyKTypHBIE (DOPMYJIBI BEIIECTB U CPABHUTE UX OTHOCHUTEIbHYIO PEaKLUOH-

HYIO CITOCOOHOCTH B peakuusix Sn2. OTBET MOSCHUTE.

a) MEeTUIIMOAMT, OpoMATaH, 2-OpoMOyTaH, mpem-0yTUIXIOPUT

0) 6eH3uIxaopu, 6poMOEH301, XJTOpMETaH, XJIopAn(EeHUIMETaH.
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6. [IpuBenaure CTPyKTypHBbIE (OPMYIBI BEIIECTB U CPABHUTE UX OTHOCHUTEIHHYIO PEaKIIMOH-
HYIO CITIOCOOHOCTH B peakuusix Sn1. OTBET mosicHUTE.

a) 6pomdTaH, 2-x10pOyTaH, 1-x10p-1-MeTUIIUKIOTeKCaH

0) 6eH3MIOpOMHU, OPOMOEH30II, XJIOPITaH, XJIOPIU(EHUIMETAH, XJIOPITUKIOICHTAH.

7. Hanummre cxeMbl peakiuu. JlaiiTe Ha3BaHUE MPOJYKTaM peakuu. Y KaKUTe TUIl PEaKLIUu.

["ajlorenoankan Pearent IIponyKT 1 THII peakuuu
XJIOPIHUKIOT€KCaH Nal
—_—
3-Opomrekcan NaOH/H,O

3-0pom-2,4-TuMeTHIITIeHTaH NaOH/C2HSOH

1-6poM-2-MeTUNIUKIIOTIEHTaH KOH/CzHSOH
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2-meTuin-3-xao0p0oyraH C.,H,ONa

OCH3WITXJIOPH]T NH(CH,),

3-0poM-2-MeTHIIITeHTaH KCN
—_—

2-6poM-3-meTusnOyran HC=CNa
_—

8. 3anmummte peakyn S-1-moa-1-denmnmponana ¢ NUaHUIOM Kajusi B METAHOJIE U alleTOHE
COOTBETCTBEHHO.

OOBsACHUTE CTEPEOXMMHUYECKHE pPEe3yNbTaThl pPEaKIMi, Kakue (QakTopbl CHOCOOCTBYIOT
MOBBIIICHUIO PEAKIIMOHHOM CIIOCOOHOCTH K 3aMEIICHHUIO TajloreHa B aJUIMJIBHOM M OCH3MIBHOM
MOJIOXKEHHUU.
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9. IlpuBeauTe cXeMbl 1 MEXAHU3MBI CIETYIOIUX PEAKIIUNA:

a) mpem-oyrunopomuaa u Bosl (t=100°C)

0) nzonponuiOpoMuIa ¢ BOJHBIM PACTBOPOM THIIPOKCHIa HATPUS

B) XJIOPLUKJIOT€KCAaHa CO CIUPTOBBIM PaCTBOPOM T'MIPOKCHIA KAJIHSL.

10. HanumwuTe BO3MOXKHEIS OpTraHHUYCCKUC MPOAYKTBI U YKAKUTC MCXAHU3MBI B3aUMOOCH-

CTBH AUTaJIOTCHHUAA C pa3JIMYHbIMA HHAHUIaAMU:

NaCN
o

Cl H;C—C—CH;

Cl
AgCN

L
y

(t°C)
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11. Hanummre npoayKT (-bl) U YKaXXUTE MEXaHU3M PEAKIIMIL:
Ph/
w0\

_°

OOBscHUTE CTCPCOXUMHUYICCKUC PC3YJIbTATHL peaKHHﬁ.

12. TlpuBeauTe peakuu ATKWIMPOBAHHS HOIMETAHOM OHMOJOTHYECKH AKTUBHBIX COCIIUHE-
Huit: Hopagpenanuna (R) -4- (2-amuHO-1-ruapokcusTII) OeH30:1-1,2-11071), STaHOIaMUHA U HUKO-
truHaMua. Ha3oBHUTE IPOAYKTHI (CHCTEMATHYECKHUE U TPUBHAILHBIC HA3BAHHUS).

HazoBuTe kiacc coeJMHEHMI, KOTOPbIE TEHEPUPYIOT METHIIMPOBaHuUE N VIVO.
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13. Ipennoxute cxemy cHHTe3a Oosee 3aMEIIeHHOTO (no 3aiiyegy) U MEHEe 3aMEIICHHOTO
(no I'ogpmany) anKeHOB Ha OCHOBE 1-MeTHII-2-XJIOPIIUKIOT€KCaHa.

14. Ycranosure crpoenue coenunenuss CsHi1Br, ecim mpu ero rumponuse obpasyercs Tpe-
TUYHBIA COHUPT, a IPU AETHAPOOPOMUPOBAHUN — 2-METUIIOYT-2-€H.

15. [Ipn MOHOXJIOpUPOBAHUHU TPOMAaHA O0pa3yeTcsi CMeCh JIBYX M30MEpPHBIX XJOPHAOB (a)
u (6), [IMP-criekTpbl KOTOPBIX COJEepKaT cieayromue cursausl: uzomep (a): 61 1 m.a. (3H, tpu-
miert), 02 1.5-2.2 m.a. (2H, mynsTumnner), 63 3.5 m. a. (2H, tpumer); uzomep (0): d1 1.5 m.a. (6H,
nyoner), 02 4.2 m.a. (1H, cernrrer).

Onpenenure, KAKOMy M3 U30MEpPOB NMPUHAJIEKHUT KaKIbIH CIIEKTP U BBIIIOJIHUTE OTHECE-
HUE CUTHAJIOB.
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16. Kakomy u3 u3oMepoB aubpommpornana oTHocutcs ciekrp IIMP. OtBer nosicHure.

17. Kakoe ctpoenue umeet coeaunerne CsHsCls, B cnektpe [IMP K0TOpOro MpHCyTCTBYIOT
nBa cuHriera: 01=2.2 M.a. u 62=4.0 m.11.?

18. VkaxuTe Ui MIPUBEJICHHOTO COCIMHEHHS XapaKTePUCTHUYECKHE YaCTOTHI MOJIOC Koyeha-
HI/II71 B I/IK CHeKTpe N IMOKAXUTEC BHUJ CHUTI'HAJIOB (MyJ'IBTI/IHJ'IeTHOCTB n I/IHTCHCI/IBHOCTB) B Cl'IeI(Tpe
SIMP 1H.

A Jo

105



JIABOPATOPHBIE ONBITHI
XVUMHUYECKHUE CBOMCTBA U KAYECTBEHHBI ®YHKIIMOHAJIBHBINA AHAJIN3

Onpit 1. IosyyeHue xy10po3dTana.

XioposTaH (ATWIXJIOPUA) — Ta3, CTYIIAIOUIUNCS TPU HEOOJIBIIIOM OXJIAXKICHUH B KUJIKOCTh
(1. xkum. 12,4 °C). IlpumeHsieTcst 1yisi MECTHOM aHECTE3UU: TPU UCIIAPEHUH TTOTJIONIAeT O0IBIIOe KO-
JIMYECTBO TEIUIOTHI, BHI3BIBASI CHJIBHOE OXJIAXKACHUE Y4aCTKa KOXKHU.

B npo6upky momectute 2 onarovku xjopuaa Hatpus (12), npunerite 8—10 kamens sTaHona™
1 4-5 Karmenb KOHIIEHTPUPOBAHHOW cepHOM KUCIOTHI™. [IpoOupKy 3akpoiiTe MpoOKoi ¢ ra300TBO/I-
HON TpyOKOW M OCTOPOXKHO HarpeuTe Ha ciaboM IjIaMeHU ropeiiku. [1010KruTe BBIISISIOMUNCS
XJIOPO3TaH y OTBEPCTHUS T'a300TBOAHON TpyOku. OH 3aropaercs, 00pa3yst KOJEYKO 3eJI€HOTO IIBETa
(oOpa3oBaHue XJIOPO3ITaHA HAYMHAETCS HE Cpa3zy).

Hanuwume cxemy peakyuu nonyuenus xnoposmana:

Kaxyro ponv 6 oannoii peaxyuu uepaem cepnasa xucioma? bydem au nomyyamscs Xa0posman
8 OMCYMCMBUU CEPHOU KUCIOMbL!

Omnert 2. IIpoda Beitnbmreiina.

[Tpu mpoKaJMBaHUK OPTaHUYECKOTO rajJOreHOCoIepXkaliero Bemiectsa ¢ okcuaom menu (1)
MIPOUCXOJUT €ro OKUCIIeHHe. YTiiepoa mpespamiaercs B okeup yriaepoaa (1V), Bogopox — B Boay,
rajioreHsl (kpome ¢ropa) — B jeryuue rajorenusl Meau (Il), okpammBaromue miams B SpKo-
3erneHbli 1BeT (mpoba benbmTeiina). Peakius BeicOkOuyBCcTBUTENbHA. OIHAKO €€ HENb3sl UCIOJb-
30BaTh U1 OOHAPYKEHUS T'aJOr€HOB B COCJUHEHUSAX, UMEIOIUX OJHOBPEMEHHO a30TCOAEpKaIlne
3aMEeCTHUTENH, TaK KaK OHHM TOKe OKpamuBaroT miaMs. [IpoOy benbiTeiina ucnonb3yroT npu npo-
BEPKE MMOJJIMHHOCTHU T'aJIOr€HOCOAEPKAIINX JIEKAPCTBEHHBIX CPEJICTB.

Mennyto npoBojoky* amuHoON 10 cM OJHMM KOHIIOM 3aKpeIUIsSIoT B MpoOKe, a Ha ApyroMm eé
KOHIIE JieNatoT nemno. Jlepka B pyke MpoOKy, MPOKAIUTE METII0 B IUNIAMEHH TOPEIKU 10 MpeKpa-
IIEHUs] OKPALIMBAHUS IJIAMEHU U 00pa30BaHUs HA MOBEPXHOCTH IMPOBOJIOKK YEPHOT'O HAJETa OKCH-
na meau (I1). OcTeIBIIYIO TETIIIO CMOYUTE XJIopodopMoM™ U BBemuTe B muiams ropenku. CHavana
IUIaMsl CTAHOBUTCSI CBETALIMMCS (CrOpaeT yriepon), a 3aTeM MHOSBISETCS MHTEHCHBHOE 3€JIEHOE
okpamuBanue. [lo 3aBepuieHNM peakuuu JUIsi OYUCTKH MPOBOJIOKY CMOYHUTE XJIOPOBOJOPOIHOM
KHUCJIOTOW™ 1 mpoKanuTe.

Hanuwume cxemy npoucxooaweti peakyuu.

Moocno au ucnonvzosams npobdy betinbumetina 01 0OHAPYHCEHUS XA0PA 8 NPOU3BOOHLIX
asomucmozo unpuma oowei popmyrst RN(CH2CH2CI)2, npumensiemoix 6 xauecmese npomugoony-
Xo/egvlx cpeocma?
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OnbiT 3. I'uapoau3 coequHeHHi, coJep:KAIIUX rajJ0reHbl B ApOMATHYECKOM si/ipe HJIH
0OKOBOM LENH.

B omny npobupky nmomecTtute 2 Karumm XJopoOeH301a*, B APyryr0 — 2 Karuik OCH3WIXJIOPH-
na* v mprIIeHTe B KXKIYI0 U3 HUX M0 6—8 Kamenb Bojbl. Harpeiite q0 kumneHus u 100aBbTe B 00€
npobupku 1-2 kammm 1%-Horo pacTBopa HUTpaTa cepedpa*.

B kaxotii uz npooupox nossnsemcs 0cadok xaopuda cepebpa?

Hanuwume cxemy peaxyuu euoponusa. Obvsicuume npuduny 1e2KoCmu 2uopoau3a 00H020 U3
UCXOOHBIX COCOUHEHUN U YCMOUYUBOCMU K 2UOPOIU3ZY OPY202o.

OnbIT 4. F'UAPOIN3 raI0reHONPON3BOIHBIX.

B npobupky nomecture 3 kamu xiopodopma* u 5 kanens 10 % NaOH (21). Peakimonnyro
CcMech Harpeire 10 Havana kuneHus. Oxjgaanre 10 KOMHaTHOW TeMmeparypsl. [logkucnaure (o un-
nukatopy) HNOszkonir*. Jlo6asste 2 xarum 1 % AgNO3z*.

Hanuwume cxemvl 8binoineHnvix peakyuii.

Kaxkoeo snauenue kasxcoou uz smux peaxyuil npu uOeHmu@duKkayuu 2ai02eHnpou3800H020?

Ioonucs npenooasamens:
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JIABOPATOPHOE 3AHATHE Ne 15
CIIMPTHBI, PEHOJIbBI, TUOJIBI, IPOCTBIE 5PUPHI U CYJIb®U/IbI

T'uopoxcunvHas epynna sa61semcs 0OHOU U3 CAMBIX PACNPOCMPAHEHHBIX (DYHKYUOHATbHBIX
2PYnn 8 CmpyKmype OpeaHu4eckux coeouHenuil. Beedenue 6 Monexyny cuOpoKCUIbHOU epYynnbl HO-
gblULAen PACMBOPUMOCb BEWECHE 8 800€ U YBeIUYUsdaem e20 Qu3UonI0SULecKyr0 AKMUBHOCHIb.
OoHoamomHble U MHO20AMOMHbIE CRUPMbL AGNAIOMCSA CMPYKMYPHOIM KOMNOHEHMOM MHCUBOMHBIX
U pacmumenbHbIX HCUPOB U MAcell, d MAKd’Cce JUNUO08, X005M 68 COCMABE KOCMEMUUECKUX CPeOCms
U MeOUYUHCKUX npenapamos. I nuyepun 6xooum 6 cocmag nap@omepusvix U KOCMemuyeckux npe-
napamog u maseti. Pacmeopwl ¢henona obaaoarom o6axmepuyuoHol aKmMueHOCMbi0 8 OMHOWEHUU
8e2emamuBHbIX (PopM MUKPOOP2AHUIMO8, CLADO GIUAIOM HA CNOPbI, BbI3bIEAEM CEEPMbIBAHUE PAC-
meopennozo benka. Tumon cooepiHcumcs 60 MHOSUX IQPUPHBIX MACIAX U MOIHCE NPUMEHAENCIL KAK
anmucenmuyeckoe u NPOMuUBOIUCMHoe cpedcmeo. Ilpocmoule 2¢hupbl npumeHsIOmMcsa 6 Kavecmee
pacmeopumenei O/ OpeaHudeckoeo cummesa u sxcmpaxyuu. Cneyuguueckue ceoticmea cepbl
obycnosiusarom 601buI0e pA3HO0OPaA3Ue CepoopeaHUuYecKux sewecms (muoasl, cyivghuovt). Mep-
Kanmozcpynna 6xo0um 6 cocmas npupooOHbIX COCOUHEHUN PACMUMENbHO20 U HCUBOMHO20 NPOUC-
xoocoenus (benxu, pepmenmot). Tuonvl UCNOIBL3VIOMCA 8 OP2AHUYECKOM CUHMe3e, d MAaKice KaK
AHMUOOMbL, AHMUOKCUOAHMBL, AHMUOAKMEPUATbHBIE U PAOUONPOMEKMOPHbBLE CPEOCHEd.

Ieab 3ansaTHA:

1) copmupoBaTh 3HaHUS PEAKIIMOHHOW CITIOCOOHOCTH M BO3MOXXHOCTH HJICHTH(HUKAIUK Ha
OCHOBE 3HaHUI CTPOCHHUSI CIIUPTOB, ()EHOIIOB, THOJIOB, MMPOCTHIX A3(HUPOB U CYIHPUIOB;

2) copmMHpOBaTh HABBIKK MIPOTHO3MPOBAHHUS PEAKIIMOHHON CIIOCOOHOCTH M3YUCHHBIX BEIICCTB.

B pesyabTare n3y4eHust TeMbl CTYACHT JOJIKEH 3HATD:

1) knaccudukanuo, CTpOeHHE, HOMEHKIATYpPy M CBOMCTBA CIHPTOB, (PEHOJIOB, MPOCTHIX
3(pHUPOB U UX THOAHAJIOTOB;

2) 0COOCHHOCTH 3aMEIICHUS M YTUMUHUPOBAHUS CIUPTOB.

B pesyabTare n3y4eHust TeMbl CTYACHT JOJIAKEH YMETh:

1) mporHo3upoBaTh XUMHYECKHE CBOMCTBA CIHUPTOB, (PEHOJOB, MPOCTHIX APUPOB H HX
THOAHAJIOTOB HA OCHOBAHMHM aHAJIM3a UX CTPOCHMS U 3JIEKTPOHHOTO BIIMSHUSA 3aMECTUTEIIEH;

2) MPOBOJUTH KAYECTBCHHBIC PEAKIIUH HA CITUPTHI, (PEHOJBI M MOJIMOJIbI, OPrAaHUYECKHUE Tepe-
KCH/IBI.

Bomnpocs! /151 NOATOTOBKH K 3aHATHIO:

1. OOmas xapakTepucTuka cnupToB. OU3NUECcKUe CBOMCTRA.

2. XUMHYECKHe CBOMCTBA!

a) KUCJIOTHBIE U OCHOBHBIE CBOICTBA, MEKMOJICKYJISIPHBIE BOJIOPOIHBIE CBSI3H;
0) peakiu ¢ y9acTHeM HYKJICO(DHIBHOTO U AJIEKTPOPUIHLHOTO IIEHTPOB;
B) peakiuu ¢ ydyactueM CH-KHCIOTHOTO IIeHTpa (3MTUMHUHUPOBAHUE);

') OKUCJIEHUE CITUPTOB.

3. OcobeHHOCTH UX PEAKIIMOHHON CIIOCOOHOCTH JTU- TPU- U MOJTUOJIOB.
4. OGmias xapakTepuctuka ¢peHonon. duznueckue cBOICTBa.

5. XuMu4ecKkue CBOMCTBA!

a) KHCIIOTHbIE CBOWCTBA;

0) HykJIeo(UIbHbIE CBOICTBA;

B) OKHCIIEHHE 1 BOCCTAHOBJICHUE.

6. OOurast xapaKTEpUCTHKA THOJIOB.

XHWMHYECKHUE CBOMCTBA!

a) KUCJIOTHBIE CBOMCTBA;

0) HyKJIe0(UITBLHBIE CBOMCTBA;

B) OKHCJICHUE.
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7. OOu1ast xapaKTEpUCTHKA MPOCTHIX 3¢upoB. Pu3nyeckre CBOUCTBA.

XHUMHUYECKHUE CBOICTBA:!

a) OCHOBHBIE CBOMCTBA, 00pa30BaHNE OKCOHUEBBIX COJICH;

0) HyKJ1€0(UILHOE paCHICIVICHUE TaJIOTEeHOBO0POIAMH;

B) OKHCJICHUE; peaKIusi 0OHapyKEeHUs IEPOKCHUIIOB B dHpe.

8. OtaenbHbIe NPEICTABUTENN CIIUPTOB (METAHOJ, ATAHOJ, MPOMAHOJbI, OYTaHOJbI, OEH3UIIO-
BB CIIUPT, STWICHTIUKOJb, MIMLEPUH), (PEHOJIOB; MPOCTHIX 3(HUPOB (IUITUIOBBIA dPUp, aHU30T,
deneton. /uokcan, rerparuapodypas. [10IUITUIEHTIIUKOIB).

9. Cynb¢uapl: HOMEHKIATYpA.

10. Peakuuu ankuJIMpOBaHUS U OKUCIECHUS CYJIb(PHUIOB.

11. AHTHOKCHAAHTHI. MeXaHW3M aHTHOKCUIAHTHOTO OKHMCIICHUS THOJIOB U (DEHOJIOB.

12. Unentudukanus cnupToB, (JEHOIOB, MPOCTHIX A3(PUPOB M KX THOAHAIOTOB.

JINTEPATYPA
[1] C. 340-419.

IIMCHEMEHHBIE 3AJTAHASA

1. Ha3zoBute mo 3amectutenbHoit HomeHknatype |UPAC crenyromue coeuHeHMS:

Cl
OH
e VN aN 2 O/\/
NO
CH,OH ?
O OH
02N NOZ
“OH )
@% .
HS O
SIBnsieTCSl YHUBEPCATBHBIM XHUPAIbHBIM HCXO/I-
O OH HBIM (PparMEHTOM JUIsl CHHTE3a HOBBIX JICKap-
OH CTBEHHBIX CpelcTB. Ha ero ocHOBe BHepBbIC
HO OH Obu1 monydeH O3zerbmamegup NS JCUCHUS
rpunna A u B mramMmoB (TOproBas Mapka
OH XUHHas K-Ta Tamiflu, B benapycu BeilTyckaercst o Ha3Ba-
uue Drycmon)
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2. Hanummre cTpyKTypHBIE ()OPMYJIIBI M HA30BUTE MO0 3aMECTUTEIBHOI HOMEHKIIATYpE:

deneron (GeHUmITUIOBBIN 2PUpP) n-Kpe3oi
JTMBUHUIIOBBIH 3up (beHnnmMepKanTan
AHM30JT TUPOXHUHOH

6eH3un-2,4-nuauTpodeHmncynbhua

Oyran-1-tuon

3. Vkaxwurte PCAKIIMOHHBIC ICHTPHI:

STCH; H, OH Br
HO—C._H: HAC
CHa —OH Nk
ClH OH
SH
OH OH H,C CH
H3C_O@ N
OH CH
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4. HanmummTe CTpYKTypHbIE (DOpMYJBl BEIIECTB B MOPSJIKE YBEIUYCHHUS HMX KHUCIOTHBIX
CBOICTB:

a) METaHOJI, TIUIEPOII, TPU(PTOPMETAHOII, mpem.-OyTHIIOBBIA CIIUPT

0) aTaHo, peHo, STAaHTHUOII, TUITUIIOBBIN FPUp

B) 2,4,6-TpuHuTpodenona, 1-aMuHO-3-THIAPOKCHOCH30II, TUPOKATEX 0, THAPOXUHOH

5. IlpuBeauTe cxeMy MexaHU3Ma peakIuu 2-MeTmioyTan-2-oma ¢ 15 % H2SO4 .

6. HpI/IBe)II/ITe CXEMY MCXaHHM3Ma PCAKIMUH HUKIOICKCHIMETAaHOJAa C KOHHeHTpI/IpOBaHHOﬁ
dbocdopHOIi KHCTOTOM.
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7. IlpuBeaure cxemy mexanusMma peakiuu Mexay (R, R-) 2-metunuukinorekcanonom u 6po-
MOBOAOPOAOM. OOBICHUTE OCOOEHHOCTH CTEPEOXUMUH MPOLIECCa.

8. Hamummmre peakiuio 3a-meTui-4e-mpem-OyTHIIIMKIOTEKCaH-1€-01a ¢ TO3UIXJIOPUIOM
U TIPEJICKaKUTE MPOIYKTHI ero B3aumojeicTBus ¢ paznuunbivu peareHTamu (Nal (aneron), NaCN
(ameron), NaNO- (aneTHUTpIN).

9. INokaxuTe CTpeNKaMH MepeMeIIeHNe MISKTPOHOB IPH OKHUCICHWH dTaHoma in Vivo. O6o-
3Ha4YbT€ aTOM, KOTOPBIH BBICTYNAET B KadecTBE HykJIeoduia (Kpyr) ¥ dJIeKTPOPHIBHBIA HEHTP
(xBagpar).

H H O !
H3C‘(|:H A NH cf\ + H*
z | _ 2z s H,C” Yo
/ +N
H lla NAD*
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10. IMpuBeauTe cxeMy OKUCICHHUS (aHAJIOTHYHO MpebIayleMy 3anannio) Meranona NAD™,
[Tosicuute, moueMy MeTaHOJ SBJSETCS 00Jiee TOKCUYHBIM BELIECTBOM 10 CPABHEHUIO C 3TAHOJIOM.

11. Hanumwure CXeMbl peakiii, ¢ MOMOIIBIO KOTOPBIX MOKHO Pa3jIM4YUTh H-OyTHUIIOBBIN
U mpem-0yTUIIOBBINA CIIUPTBHI.

12. Hanumwure cXeMbl peakiyif, ¢ MOMOIIBIO KOTOPBIX MOXHO OTIMYUTH MPOINaH-2-0J OT
nponan-1,2,3-rpuona.

13. Hanummre cxeMmy OKHCJIEHHS IN VIVO TUTHAPOIUIIOEBOM KHCIIOTHI, SIBIISIOMICHCS ydacT-
HHUKOM OKHMCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI B KIIETKE.

CH,CH,CH(CH,),COOH
SH  SH
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JuruaponumnoeBasi KUCIIOTA SBJISIETCSI ONTUYECKH aKTUBHOM M TOJIbKO R-3HaHTHOMED sIBIISET-
cs1 OMOXMMHUYECKUM 3HaYMMBIM. 3anuuinTe ero hopmyiy B Buze npoekiun Hetomana mist Ce—Cy.

14. AHTUOKCUIAAHTBI — st0

3anuIIuTe CXeMY OKHCIUTEIbHO-BOCCTAHOBHTEIBHOIO PABHOBECHS [UIS IApbl MUPOKATE-
XHuH/0pmo-0eH30XNHOHA.

15. HpeI[J'IO)KI/ITe BCIICCTBA U YCJIOBHUA, KOTOPBIC MOJXHO HCIIOJIL30BATh B PCAKIUAX HYKJIICO-
(bHJ'IBHOFO 3aMCHICHUA IJII CUHTE3a CIICAYIOIINUX COGHHHCHHﬁZ

O<
a) P CH3

Cl

B) J\H

C;H3CH,
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16. Haiigute coorBeTcTBUE MKy hopmynoit u [IMP-ciekTpom.

N
OH /\/\OH

OH

OH

2.10 1.06 212 2.12

35 3.0 25 2.0 15
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0.99 0.97 211 2.99 3.00
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4.0 35 3.0 25 2.0 15 1.0 0.5
1.97 3.00
R | L |
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4.5 4.0 3.5 3.0 25 2.0 15 1.0 05
0.35 3.00
! | |
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17. Coenunenune C3HsO He uMmeer momnockl mornomenus B Y® obnacru. ITo UK u [IMP

CHEKTpaM omnpenenurte ero ctpykrypy. [IMP: 0.92 ma. —t, 1.57 ma. — m, 3.8 ma. —t, 5.2 M. —
YILUPEHHBIN CUHIJIET.

2500 2000 1500 1300 nag £00 700 v.cx =1

00 [ T T T I

=

o

=

S

2

E;‘iﬁ

§ @ %§ 127q;,)

o= g ] R g

oL 1 | | | 1 = I 1 1 | [
wo 50 60 70 B0 40 00 1,0 120 1Y 140 A MK
i I 1 L il

&, 414, 70 6.0 5,0 4,0 Jo 2.0 1 a

18. Jlns moaTBep:kieHus Teopuu cTpoeHuss A. M. ByTiepoB cHHTE3UpOBall psiji COSIMHEHHH,
CYIIECTBOBAHHE U CTPOEHUE KOTOPBIX OH IpeJcKa3asl TeopeTrnuecku. Kakoe cTpoeHne nmeer oquH

W3 CUHTE3UPOBAHHBIX COUPTOB, ecid B ero crnekrpe IIMP umerorcs nBa cunrimera 1,15 m.n.
1 4.2 M.Jl. C COOTHOIIIEHUEM MHTETPATLHBIX UHTCHCUBHOCTEH cUrHANOB 9:1?

19. Coemunenne C7HgS wmmeer monocy mormomenuss B Y@ obmactu. [To TIMP crektpy
OIIPENIEIIUTE €r0 CTPYKTYPY.

omd 70 60 5.0 40 30
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20. CucremaTnyeckoe Ha3BaHUE JICKApPCTBEHHOTo cpenacrBa mepnuna 4-(1-ruppoxcu-1-
METHIITUN)-1-MeTuniukiiorekcanon. IlpuBeaure ero cTpykTypy U OTMETbTE NEPBUUYHBIN, BTOPUY-
HBII U TPETUYHBIA aTOMBI yTiIepoaa.

21. IlpuBeauTe HECKOIBKO MPUMEPOB JIEKAPCTBEHHBIX CPEICTB, KOTOPHIE CONEPIKAT B CBOEM
cocTaBe JIBe 1 0oJiee IUIPOKCHIbHBIC Tpymibl [3].

22. DTa HU3KOKUIIAIIAs XUJIKOCTh 3aHeceHa B KHury pexopaoB ['mHHecca kak OJHO W3 ca-
MBIX 3JIOBOHHBIX CO€IMHEHUW. Ee 3amax HamoMUHAeT 3amax THUIOMIEH KamyCThbl, YECHOKA, JIyKa
Y HEYUCTOT OJHOBPEMEHHO. YCTAHOBHUTE CTPOEHUE ATOrO COEIMHEHMsS], €CIIM U3BECTHO, YTO OHO
pacTBOpuMO B Imejiovax, ¢ armeratoMm cBuHma (Il) oOpasyer kenThlii MalOpacTBOPHUMBIN OCaJIOK,
He mororiaer ceetr B YP-o6nacty, a B ero MK-cniektpe HabI0a€TCS MAIOMHTEHCUBHAS XapaKTe-
pucTHYecKas mosoca 2550 cM L. MonekymspHas Macca 62.
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JIABOPATOPHBIE ONBITHI
XVUMHUYECKHUE CBOMCTBA U KAYECTBEHHBI ®YHKIIMOHAJIBHBINA AHAJIN3

OnpiT 1. UneHTu(UKAINSA IEPBUYHBIX, BTOPUYHBIX U TPETHYHBIX CIIUPTOB.

B kaxayio u3 Tpex mpoOupoK, coiepxkammx mo 3—4 Karid COOTBETCTBEHHO STHIIOBOTO™,
M30IPONUIOBOT0* U mpem-0yTHIIOBOTO cUpTOB*, mobaBbTe 1Mo 6 Kamenb peakTuBa Jlykaca (18),
BCTPSAXHHUTE U HAONIOAlTe 32 N3MEHEHUSIMH, TIPOUCXO/SAIIMMH B MPOOHPKAX NP KOMHATHON TEM-
neparype B TeUeHUE 5 MUH.

Hanuwume cxemy peakyuu kasxcoo2o usz cnupmos ¢ peakmugom Jlykaca u ykasjxcume mexa-
HU3M peaxKyuu.

Ha ocnosanuu skcnepumenmanbHbix OAHHLIX coenatime 8bl800 0 PeAKYUOHHOU CHOCOOHOCIU
uccnedyemvix Cnupmos.
Mooicno u npoboii Jlykaca uoenmugpuyuposams vicuine cnupmot? [louemy?

OnpIT 2. AeTH/IMPOBaHNE NEHTHJIOBOIO CIIMPTA.

B cyxyto npoGupky momectuTe 2 JIOMATOYKH OE3BOJHOTO MOpOINKa ainerara Hatpus (42)
u 3 karm nedtuinoBoro cnupta*. Ilocne nobaBneHus 2 kamneiab KOHIIEHTPUPOBAHHOW CEPHOM KHC-
JOTHI* HarpelTe NpoOHMpKY Haja IJaMEHEM TOpEeiKU IpPH HENPEepbIBHOM BCTpsxuBaHUM. Uepes
1-2 MuH XUAKOCTh OypeeT U MOSIBIIAETCS 3amax IPYIIEBON 3CCEHIMH, MPUCYLIHHA MEeHTHIIAIeTaTy
(ammamnerary).

Hanuwume cxemy peaxyuu nonyuenus nenmuiayemama.

OnbIT 3. OKHC/IEHHE CIMPTOB XPOMOBOM CMeChIO.

B nepByto npoOupky nomectute 2 karum 3taHona*, 1 kammo 10 % pactBopa cepHoil kucio-
1ol (23) u 2 xarumm 10 % pactBopa nuxpomata kanus (24). [omyueHHBI pacTBOp UMEET OpaHKe-
BYIO OKpacKy. HarpeBaiiTe ero Haj miaMeHeM TOPENKH, MOKa PacTBOP HE HaYHET MPHOOPETaTh CH-
HEBATO-3€JIEHYI0 OKpPacKy (OJHOBPEMEHHO OIIYIIAETCS XapaKTEPHBIN 3amax yKCYCHOTO albJIEruaa,
HaIIOMUHAOIINK 3amax aHTOHOBCKUX s10J10K). BHecuTe 1 karmio morydeHHOro pacTBOpa BO BTOPYIO
npobupky ¢ 3 kamasimu pykcuHcepHucToi kuciothl (33). IlosBasiercs po3oBo-(uoneToBoe okpa-
IMBaHue (LBETHAs PEaKIIHs Ha albJAECTHbI).

Hanuwume cxemy peakyuu oxucienus 5manona 6 yKCyCchbvlil anb0euo.

Ey()ym JIU 6 YCIOBUAX I9MO20 Onblma OKUCIAMbCA 6NMOPUYUHbLE U mMPpemUYHble Cl’lupl’l’Ibl?
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OnbiT 4. OTHOIIEHHE CIUPTOB K ruapokcuay mean (11).

B nBe npobupku nomecture o 3 karum 2 % CuSOs (26) u 3 xarum 10 % pactBopa NaOH
(21). 3atem B omHy IpoOUpKY n00aBbTe 1 Karuio OEH3UIOBOTO CIUPTA*, BO BTOPYIO — TIUIEPUHA
(4). Tponzonna s peaknus? ([Ipu3Hak peaknuu: pacTBOpeHUE TOIyOOro ocaaka ¢ 00pa3oBaHUEM
SIPKO-CUHETO pacTBOpa).

Kaxue cnupmuot e3aumooeticmeyrom ¢ euopokcuoom meou (11) ¢ obpazoeanuem cuneco pac-
meopa komniekcrou coau meou (11)? 3anuwume cxemy peaxyuu.

OneIT 5. Wogodopmuas npooa.

B mpobupky momectuTe 3 Kamiy 3THIOBOTO chupTa*®, m00aBbTe 5 Kamenb pacTBopa ioaa
B fionuae xamus (47) u 2-3 xammu 10 % Boanoro pactBopa NaOH (21). IIpobupky HarpeBaiite
Ha KUIALIEH BoAsHON OaHe 5—7 MUHYT. Brigensercs xenTelil ocalok iogodopma ¢ XxapaKTepHbIM
3aMmaxoM.

3anuwume cxemy peakyuu 06pazo8anus Lo0ohopma u3 SMaHoq.

Kakue cnupmut 0arom iiooogopmmyio npo6y?

OnbIT 6. KayecTBeHHBbIC peaknnu 00HapyKeHHUs ()eHOJIOB.

I[éemnan peaxuusn ¢ xnopuoom sucenesa (111). B npobupky momecture 3 Kariu BOAHOMN
smynbscuu (henona* u nobdasere 1 kammo 1 % pactBopa xmopuna xenesa (I11) (8). IosiBnsercsa u-
OJIETOBOE OKpallMBaHHE. AHAJIOTUYHBIE OMBITHI mpojenaiite ¢ 1 % pactBopamu mUpoKaTeXxHHA
(19), pesopuuna (17), runpoxunona (22) u 1 % cnupToBbIM pacTBOpoM a-HadTona*. OTMEThTE
B K&)XXJIOM CITy4ae TOsBJICHHE XapaKTePHOTO OKpPAITUBAHHSL.

Obvsacuume, nouemy 05t OOHAPYHCEHUS HAPMON08 UCNONLIYIOMCA He 800HbIE, A CNUPMOBbIe
pacmeopuwi.
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OmnbiT 7. B3anmogeiictBue (peHO1a ¢ )POMOM B BOJTHOM pacTBoOpe.

B npo6upky BHecuTe 1 Karuro BOgHOM sMynbcuu (eHona™*, qodaBpTe 6—7 Kareiab OpOMHON
Bo/bI*. Beimagaer oOmibHBIN Oenblii ocanok 2,4,6-tpudbpomdenona. [Ipu nodasiaennn B mpoOUpKy
emie 2—3 karenb OpoMHOU BOBI 2,4,6-TpuOpoModEeHOI OKHCIIAETCS B TaK HA3bIBAEMBIH «TETpadpo-
ModeHom» (2,4,4,6-TeTpabpOMOITMKIO-TEeKCAUCH-2,5-0H), 0 YeM CBHJIETEIBCTBYET MpPEBpAIICHUE
0enoro ocajika B CBETJIO->KEITHIH.

Jlokazamenvscmeo oobpazosanus «mempaopomogpenonay. Iy ynanenus u30bITKa Opoma
CoJIep>)KUMOe MPOOUPKU MPOKUISITUTE B TeueHre 1 MuH u oxjaaute. Ilpu sTom pacTBOpuBIIUIiCS
IpU KUIISTYEHUU OCAJIOK «TeTpadpoModeHo1a» BHOBH BBINANACT IMOCIE OXJIAKICHHS MPOOHPKH.
K cycnienzuu no6asste 2 karum 10 % pactBopa noauaa kamwms (20), 0,5 mi 6eH3zona* u SHEPTUUHO
BeTpsixHUTE. [IpOHCXOMUT SKCTpaKivss OCH30I0M BBIJICIHUBIIETOCs H0/1a, 1 OCH30IBHBIN CIIOW TIPU-
o0OpeTaeTr KpacHO-(HOJIETOBYIO OKPACKY.

Touemy peakyus OPOMUPOBAHUS CILYHCUM KAYECBEHHOU 0I5l 0OHAPYIHCeHUsL (heHON108?

ObvscHume neckocms OpomMuposanus genona.

OmnpiT 8. IMosryyenune 1MITUI0BOTO 3upa.

B npob6upky nomectute 3 Karu 3TaHona*, 3 Kamiu KOHIEHTPUPOBAHHON CEPHON KUCIOTHI™
Y pa3orpeBUIYIOCS CMECh OCTOPOKHO HArpenTe 10 Havasia kureHus. [Ipu 3ToM 3amax IusTUIOBOTO
a¢upa He uyBcTBYeTcs (mouemy?). K ropsueit cmecu no6aBete 3 karum staHona*. Cpa3y mosiBis-
€TCsl 3armax JUATHIOBOTO dupa.

Hanuwume cxemy peaxyuu nomyuenus oudsmunogozo 3¢upa. Kaxoii nobounwvlii npooykm
Modcem 00paz0eamsbcs 8 Mo peakyuu?

OmnbIT 10. OKkucIeHHue peHoJIa KHCT0POA0M BO3IyXa B IIEJOYHOH cpeje.

Ha nonocky ¢uibTpoBasibHOM OyMaru HaHeCHTE MO OAHOM Karuie pacTBOpoB: ¢enona (27),
nupokarexuna (19), pesopuuna (17), rugpoxunona (22). B neHTp Kaxxaoro u3 NOJyYEHHBIX MSATEH
Ha"ecute 1o 1 xarute 10 % pactBopa NaOH (21). Habmoaiite 3a ©13MEeHEHHEM 1IBETA IISTEH.

3anuwume cxemvl peakyuii OKUCIEHUS NUPOKAMEXUHA U 2UOPOXUHOHA 8 COOMEEMCMEYIOuUe Xu-
HOHBbL.

CpaeHume no pesyiomamam onvinioe CnocooHOCmb MCCJle()yeMle d)€H0ﬂ08 K OKUCJIEHUIO.

Iloonucw npenooasamens:
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JIABOPATOPHOE 3AHSATHE Ne 16

KOHTPOJIBHAS PABOTA Ne 3
CTPOEHME, PEAKIIMOHHASA CIIOCOBHOCTDb U UIEHTUPUKALIUA
I'AJIOT'EHO-, THAPOKCUITIPOU3BOJHBIX YT'JIEBOAOPOIOB,
MMPOCTBIX 9®UPOB, THOJIOB, CYJb®UJIO0B. YUPC-2

Ilesb 3aHATHSA: CUCTEMATU3UPOBATh 3HAHUSA O CTPOCHUH U PEAKIIMOHHOM CIIOCOOHOCTH rao-
T'€HO-, TUJPOKCUIIPOU3BOIHBIX YIIIEBOAOPOAOB, IPOCTHIX 3(PHUPOB, THOJIOB, CYIb()HUIOB U 3aKPEIHUTH
HAaBBIKU HKCIIEPUMEHTAIBHOIO BBITIOJHEHHS KAYECTBEHHBIX PEAKIIUMN.

B pesyabTare u3y4eHHs TeMbl CTYAEHT J10JIKeH 3HATh:

1) cTpoenue, KiaccuHKALMIO, HOMECHKIATYPY M CBOMCTBA TaJIOTCHO-, THIPOKCHUIIPOU3BO/-
HBIX YTJIEBOZOPOIOB, POCTHIX 3(PHUPOB, THOJIOB, CYIb(PHUIOB;

2) XUMHUYECKUEe U (DU3HKO-XMMHUYECKUE METOAbI MICHTH()UKAIMU TaIOreHO-, THAPOKCHIIPO-
M3BOJHBIX YIIIEBOJOPOOB, IPOCTHIX A(PHUPOB, THOIOB, CYIb(UIOB;

B pesyabTare n3y4eHust TeMbl CTYJACHT JOJIKEH YMETh:

1) NpOBOIUTH CPABHUTEIBHYIO XapaKTEPHUCTUKY OCOOCHHOCTEH CTPOCHHS M CBOWCTB Iajiore-
HO-, TUAPOKCUIIPOU3BOIHBIX YIIIEBOJOPOJIOB, IPOCTHIX 3(HUPOB, THOJIOB, CYIb(UI0B;

2) MPOBOJIUTh KAYECTBCHHBIC PEAKI[MM HAa TAJIOTCHO-, THIPOKCHIIPOM3BOAHBIX YIJICBOIOPO-
JI0B, IPOCThIE APUPBL, THOJIBI, CYIb(PHIbI;

3) mpeiarath cXxeMy HCIOJIb30BaHMs U uHTEpnperanuto naHHbx IMP, UK u Y ®-cnektpo-
CKOIIMH.

Bonpocs! 1J1s1 TOATOTOBKY K 3aHATHIO:

1. Crpoenue, knaccupuKayi, HOMEHKIATypa M CBOMCTBA rajlor€Ho-, TUAPOKCUIIPOU3BO/I-
HBIX YIJIEBOJOPOJIOB, MPOCTHIX 3(PUPOB, THOJIOB, CYJIb(PHIOB.

2. KadecTBeHHbIE peakIMM Ha rajJoreHo-, THAPOKCUIIPOU3BOAHBIX YIIIEBOJOPOIOB, MPOCTHIX
3¢ upOB, THOJIOB, CYIb(UIOB, YCIOBUS UX NTPOBEIEHNUS, BHEIIHUN AP (DEKT.

3. Hcnonb3oBanue puznyeckux U GU3NKO-XUMHUECKUX METO/0B aHaIM3a i UIeHTH(]UKa-
AU COEIUHEHUI.

YYEBHO-UCCJIEJIOBATEJLCKASI PABOTA-2

IIpuMepHBIH BAPUAHT KCIIEPUMEHTAJIBHOMN 3a1a4u:

1. IlpuBenuTe cXeMbl KaUeCTBEHHBIX PEAKIIMA, YCIOBUS MPOBEIECHHUS U BHEIIHUE MPU3HAKHY,
MTO3BOJISIIOIINE PA3JIMYUTh TUPOKATEXUH U STUIIECHTIIUKOJIb.

2. JlaiiTe 3THM BellecTBaM crieKTpayibHble XapakTepuctuku (Y ®@-, UK-, [IMP-criekTpsl).

st uaenTuukanuu OyayT NpeioKeHbI CIeAyHole COeJUHEHUs: TaJOreHIIPOn3BOI-
HO€ YIJIEBOAOPO/a; NEPBUYHBIM, BTOPHUUHBIN, TPETUYHBIA CIUPTHI; MIHLEPUH; (HEeHOIbl — (eHo,

MMUPOKATCXUH, pC30PUHUH, THAPOXUHOH.

JIMTEPATYPA
[1] C. 157-297.
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YUPC-2

Ioonucs npenooasamens:
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JIABOPATOPHOE 3AHATHE Ne 17
AMMHBI, A30- U JTUA3OCOEJINMHEHUA

Hcmopuuecku nepevimu 1eKApCMEEeHHbIMU CPEOCEAMU, BbLOETIeHHbIMU U3 NPUPOOHO20 Cbl-
Dpbs, AGIANUCL A30mcodepircayue coeOUHeHUs: OCHOBHO20 Xapakmepd, KOMmopbule J1e2Ko IKCmpau-
posanucy & conegotl Gopme. Cospemennasn hapmakones cooepixcum O0TbUION NepedeHb JeKap-
CMBEHHBIX CPeoCcms, KOmopvle OMHOCAMCS K 2pynne amunos. OOHOBPEMEHHO aAMUHbL AENAIMCA
BAJCHBIM CbIpbeM OJisl NPOU3BOOCMEA Geujecms 0ojiee CLONCHO20 CMPOeHUs, KOMOopbvle UCHONb3)-
I0mcsl 8 Kauecmee 0eucmayiouux Haua 1eKapCmeeHHbIX CpeoCcms.

Iean 3anaTus:

1)
2)

HN3YUYUTh CTPOCHHUEC U CBOMCTBa AdMHWHOB, a30- U ﬂHaSOCOGﬂHHCHHﬁ;
HAYYUTHCA MMPOBOANTH KAYCCTBCHHLIC PCAKIIMKU HA aMUHBI, a30- 1 TUAa30COCINHCHUA.

B pe3yiabTaTre U3y4€HUudA TEMbI CTYACHT J0/I)KCH 3HATb:

1)
2)

CTpOEHHE, KJIacCH(PUKALINIO, HOMEHKIIATYPY U CBOMCTBA aMHUHOB;
CTpOEHUE, KJIacCU(PUKaLMI0, HOMEHKJIATypy ¥ CBOMCTBA a30- U AMA30COEANHEHUH.

B pe3yJjbTaTe H3YYCHUA TEMbI CTYACHT JO/IKCH YMETD:

1)

ONpeACiIsITH B MOJICKYJIaX aMHUHO-, a30- U I[I/IaSOCOCI[I/IHeHI/Iﬁ PCAKIUOHHBIC LICHTPLI, IIPO-

THO3MPOBATHL WM CpaBHHUBATH PCAKIMOHHYIO CIIOCOOHOCTH OpPTraHUYCCKUX COGZII/IHGHI/Iﬁ JaHHBIX
KJIaCCOB,

2)

BBITIOJIHATD KaUCCTBCHHBIC PCAKIINH HAa N3YUCHHLBIC KJIACCHI.

Bomnpochl 111 NOATOTOBKH K 3aHATHIO:

1.
2.

o e w

6.
aMMHOB.
7.
8.
9.

OO6m1as xapaktepucTuka aMuHOB. DU3NUYeCKUe CBOMCTBA.

XUMHUYECKUE CBOWCTBA:

@) KHCIIOTHO-OCHOBHBIE CBOMCTBA;

0) HykJIeo(UIbHBIE CBOICTBA;

B) PEAKIIUU C a30TUCTON KUCIOTOMH;

T) 31eKTPpOodUIHLHOE 3aMEIICHHE B apOMAaTHIECKIUX aMUHAaX.
WNnentudukanys aMrMHOB.

OO01mmas xapakTepuCcTHKa 11a30- U a3ocoennHeHuil. dusnueckue CBOICTBa.

. ApOMaTI/ILIGCKI/Ie JHUa30COCAUHCHUA .

a) MOJy4YeHHEe apOMaTHUECKUX COJIel Tna30oHus (peakius 11a30THPOBAHUS);

0) peakiuu coJiel apuITMa30HUS C BBIJICIICHHEM a30Ta;

B) peakIMM CoJIel apuiana3oHus 0e3 BIICICHHS a30Ta (peaKiis a30COYeTaHus).
Hcnonp30BaHne peakluy a30COYeTaHus Ui UACHTUPUKAIMKN (PEHOIOB U apOMaTHYECKUX

A30KpacuTeNH, UHIUKATOPHBIE CBOMCTBA.
JunazomMeraH, ero aJKuIMpyooIIre CBOMCTBa.
Otnenpabie nipencraButenu (anuwiuH, N-metunanunud, N, N-muMeTunanunuH, TOTyUIH-

HBI, PeHETUANHBI, TU(EeHUIaMUH, HadTUIAMHUHBI).

JIMTEPATYPA

[1] C. 514-557.
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IIMCEMEHHBIE 3AJTAHHSA

1. 3anumuTe GOpMyIBI CIeAYIOIUX coenuHeHni. JlaliTe UM Ha3BaHMA MO0 3aMECTUTEIHLHON
HoMenknarype MIOITAK. OtHecuTe ux K MepBUYHBIM, BTOPUYHBIM WJIM TPETUYHBIM aMUHaAM. YKa-
KUTE PEaKLIMOHHBIE LICHTPBHI.

TUJIAMUH METHISTUIIAMUH

JIMETHUIIAMUH TPUATHIIAMHUH

M30aMWJIaMUH aMUHO3TaHOJI

TpUOPOMAaHUIINH N,N -gumernnanuing

(beHuneHmaMux napa-aMUHOCATULIUIIOBAs KUCIIOTA
TpusTUIOeH3mIaMMonuixIopua (TOBAX) R-amun6ensninmerunpeHnIaMMOHUIXIOpU
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2. IlpuBeaure cTpyKTypHBIE (HOPMYIBI YKa3aHHBIX COCOIUHEHUN B MOPSAKE YBEIMYCHHUS HX
OCHOBHBIX CBOMCTB:

a) AHUJIUH, n-HUTPOAHUJIUH, n-MCTOKCHUAHUJINH, 1-TOJYUIUH

6) JAUMCTUIIAMHH, TPUMCTHIIAMHWH, (beHI/IHMeTI/IJIaMI/IH, 9TaHOJIaMUH

B) alleTaHWIWA, TUPCHIIAMUH, THOCH3UIAMHH, aHHJINH.

3. IlpuBeauTte CTPYKTYpHBIE (OPMYIIBI MECTHBIX aHecTeTHKOB [3]. O003HAaYbTE OCHOBHBIC
LCHTPBI U YKOXUTE Hanbosee cuibHbl. Hanumure peakuun B3anmoseiictsus ¢ HCI:

HOBOKAUH

AUOOKAUH

VIbMPaKauH
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4. Jlonpazonam (Loprazolam) otHocuTCs K rpyImie OCH3011a3eMMHOB KOPOTKOIO JCHCTBHUS U
UCIOJB3YETCs Yy MAlMEHTOB, CcTpajariux Occconnmueii. [IpuBemure dhopmyiay mpeobianaroeit
(bopMBI JTaHHOTO BelIecTBa MpH (Gpusnonorndeckom 3HaueHuu pH 7.4.

D
{/ pH=7,4

_—

5. BI/IOI[OCTYHHOCTL HpOTI/IBOFpI/I6KOBOFO cpeacTBa Ketoxonaz3oi 3aBHCUT OT pPaCcTBOPUMOCTHU
B XCIIYAOYHO-KUIICYHOM TPAKTC. OOBsacHUTE MPUYHHBI MOBLIICHUA PACTBOPUMOCTH IIPU KUCIOT-

HBIX 3HAQUCHUAX pH.
N
( \
N

gy

Cl

‘}LNCNOO

l HCI

Cl

6. Hamummure cXemMbl U Ha30BUTE MMPOAYKTHI CICAYIOIHUX peaKuHﬁ QHWJIMHA U OCH3WIIITHU-
JJaMHHa:

a) AlUJIMPOBAHUA MMPOIMMUOHHUIIXJIOPUAOM

0) alIMPOBaHUS YKCYCHBIM aHTUJIPUIOM
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B) aJIKWIMPOBAHUS 2-OpOMIPONIaHOM

7. Hanmummre cxemMy peakiMH AWa30TUPOBaHHUS (B3aUMOJCIHCTBHE C a30THCTON KHCIOTOM)
napa-MeTOKCUaHWIINHA.

8. HanummTre IMPOAYKTHI B33.I/IMO,Z[GI>'ICTBI/I$[ HOHy‘lGHHOﬁ COJIM IUAa30HUA C HUIKC IICPCUUCIICH-
HBIMH COCOAWHCHUSIMU. VkaxnuTe MexXaHu3M peaKuHﬁ M HA30BUTC IOJYUYCHHBIC COCAUHCHMA. B ka-
KHX YCIIOBUAX HAAO IIPOBOAUTH 3TH peaKHI/II/I? OTBET MOSICHUTE.

a) BOJIOM

0) noIMI0M HaTpUs

B) OpOMHIOM Kanus

T') IHAHUIOM KaJIus

1) MmeTadocPHOpHON KHCIOTOU
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€) ITMaHUIOM KaJus
K) TeTpadTOpOOPHON KUCIOTOM
3) B-HadToIOM

9. JlomoyiHATE CXEMBI peaKIni:

0
Il / KNO,/H+ N,N-1uMeTuIaHUIH
H2N ﬁ —N \ _— vee >

O
NH,
KNO, / H+ Nal
e - e
- N2

Br

10. 3amonHUTE CXeMyY M Ha30BHTE MPOYKTHI PEAKIIMH CIICIYIOIICH CXEMBbI IPEBPAIICHHINA:

NH,
NaNO, , HCI H,O
—_—

Br
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11. Ilpennoxute cxemy cuHTesda 1,3,5-TpubpomOen3ona u3 OeH3051a, UCIOIB3YsS METO]] BBE-
JCHUS M yIAJICHUS BCIOMOTATEIbHON TPYHIbBI (IIOCIEA0BATEIbHOE HUTPOBAHHUE, BOCCTAHOBJICHHE,
JI€3aMUHUPOBAHHUE).

12. TlpuBeaute peakiuu Iua3oMeTaHa ¢ OpPOMOBOAOPOIOM, PE3IOPLUHOM, H30aMHUIOBBIM
CIIUPTOM, H30MACIISTHOW KUCIIOTOH, napa-ToIyoICyTb()OKUCIOTOM, IEHT-2-CHOM.

13. Humpaszenam ucnionb3yeTcs AJs JeUeHUs NaIeHToB ¢ O6ecconnutei. [IpuBenure mpo-
MEXYTOUYHBIN U KOHEUHBIN MPOIYKTHI METa00IM3Ma HUTpa3enama, KOTOphIe MOTYyJaloTCs B PE3Yilb-
Tare MOCJeI0BaTEIbHOTO BOCCTAHOBIEHUSI HUTPOTPYIIIHI U allMIMPOBAHUSI AMUHOTPYIIIIHI.

H O
N
0. @
. _,_.-N
N
0 BOCCTaHOBJ’IeHI/Ie‘
O HUTPO-TPYMIbl ALAIAPOBAHKE

—_— 3
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14. OObsicHuTE U3MEHEHUE OKPACKH 2makpuouna raxmama (HaApyXHOTO aHTUCENTHYECKOTO
CpeAcTBa) ¢ KENTOM A0 MaIMHOBOW NPHU B3aMMOACHUCTBUM C HUTPUTOM HATpHsl B KUCIIOH cpere.
[Ipenckakure BO3MOKHOCTD CIIEKTPAIIBHOTO ONPEAEICHUS TaHHOTO COEAMHEHHUS.

OH
OH

NH; © NaNO,/HCI

OC-,H
\ 2Hs5
P~
H,N N

15. VkaxuTe XapakTepUCTHYECKHE YacTOTHI Mojoc konebanmii B UK cnektpe m mokaxure
BUJI CUTHAJIOB (MYJIbTUILIETHOCTh M MHTEHCUBHOCTH) B criekTpe “H SIMP.

C 0
2 } ° N(C,H

5)2

CH OH
2\5N C//o
e \
5) C,H; OH
CH,
0
H Il
CH, N—C—CH;
B) CH3
H3C_CH2 O CH3 H
\ I e
(0] C‘NH—?—CH\
r) CH, CH;
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JIABOPATOPHBIE OIBITHI
XVUMHUYECKHUE CBOMCTBA U KAYECTBEHHBI ®YHKIIMOHAJIBHBINA AHAJIN3

Onpit 1. IlosyyeHue aHuIMHA.

B npoOupky nmomectute 2 Karum HATpOOeH30Ma*, mpubaBbTe 5 Kaneiab KOHIICHTPUPOBAHHON
XJIOPOBOJOPOIHON KUCIOTHI® M MaJCHbKYIO I'paHyly MeTamindeckoro nuHka*. [IpoOupky sHep-
TUYHO BCTpsixuBaiite. Eciu peaknusi Ha4HET 3aMeIISAThCS, TO CJIETKa MOJOorpelTe MpoOUupKy Haa
IUIaMEHEeM TOpenkd. Peakiuio mpojoinkaiiTe 10 MOJTHOTO PacTBOPEHHUS IMHKA (IJI1 3TOT0 MOXKET
OBITH MpHIETCs MPUOAaBUTH enle 1—2 Karu XJI0pOBOAOPOAHOM KHCIOTHI™). TlomydyeHHslil pacTBOp
coXpaHuTe JUIs omnbITa 2. B pe3ynbTaTe peakiuu ucue3aeT MaclsHUCTBIA BEPXHUI CION HUTPOOEH-
3014, KOTOPbII BOCCTaHABIMBAETCS B AHUJIMH, XOPOIIO PACTBOPUMBIN B BOJIE B BUJIE COJIU C XJIOPO-
BOJIOPOJIHOM KHUCIIOTOM.

Hanuwume cxemy peaxkyuu 6occmarnosnenus Humpooensoa.

Hanuwume cxemy peaxyuu, npoucxoosweti npu 006asienuu 6 nNpooUpKy pacmeopa 2uopox-
cuoa Hampusi.

Ilo kaxum enewnum NpUsHaxKam MONMICHO cydumb 0 ébloenenul c60600H020 aHUIUHA?

OnbIT 2. O0HapYyKeHHEe AHUJIUHA.

Ilpoba ¢ nuznunom. B ocHOBe nucHuno60U npodbl NEKUT peaklusl COSIUHEHUN, coaepxa-
X aMUHOTPYIITy, C apOMaTHYCCKUMU AJIbACTHAaMU, BBIACIAIOIMIUMUCS IIPU KUCJIOTHOM I'HAPOJIN-
3€ JINTHUHA, Hal[pUMep, CUPEHEBBIM alIbAECTHIOM (4-THUIPOKCHU-3,5-TUMETOKCUOECH3IbAECTHIOM).

OCHj
NH, + O == CH OH -
OCH
OCHj5
— N == ——OH
N\ /
OCH3

Ilo 1 xame pacTBOopa aHMIMHUIXJIOPUAA, NOJYYEHHOTO B OMNBITE |, C MOMOIIBIO MUIETKU
HaHECUTE Ha KyCOUYKH Ta3eTHOW U PMIbTpOBaIbHON Oymaru. Ha razeTHoit 6ymare HeMeIJIEHHO T10-
SABJIICTCA KCJIITO-OPAHKCBOC ITSITHO, YTO 06YCJ'IOBJ'I€HO MMPUCYTCTBUEM 6OHI>LHOFO KOJIM4YeCTBaA JINT-
HuHa. Ha ¢unsTpoBasibHON Oymare, KOTopas OCBOOOXK/ICHA OT JINTHUHA M TIPEICTABIISIET COOOM Yu-
CTYIO LIEJUTIONIO3Y, OKPAIIMBAHNE HE BOSHUKAET.
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OnbiT 3. BpoMupoBanne aHNJIMHA.

B mpoOupky momecture 1 kammo aHwimHa* U 5—6 kamenb BOAbL. XOpPOIIO B30OJTAalWTE CO-
JEPKUMOE TIPOOHPKH U TTPHOABETE HECKOJBKO Karellb OPOMHOM BOIBI™ O MCUE3HOBEHUS JKEITOTO
OKpAILIIMBaHUs PACTBOPA U MOSIBIICHUS OEJIOTr0 OcaKa.

Hanuwume cxemy peaxyuu nonyuenusi mpubpomanununa. 1lo kakomy mexanusmy oma npo-
mexaem?

llouemy 6 omauyue om 6en3ona 011 OPOMUPOBAHUSA AHUIUHA He HYHCEH Kamanusamop?

OnbIT 4. AlleTWIMPOBAHNE AHUJIMHA.

B npobupky nmomecture 2 Kamiu aHWwIMHA* U 100aBbTe 4 KAl YKCYCHOT'O
aHruapuaa®, HaOmonaerca pas3orpeBaHue conaep:kumoro mnpoOupku. Harpeiite
cMech HaJl mameHneM ropenku. Ilocne ee octeiBanus no6aBbre 10 Kanenb BOJbI U
SHEPTUYHO BCTPSIXHHUTE MPOOHPKY. BBIAensioTcss Xxopomo chopMUpOBaHHBIE KPH-
ctajuibl. C IIOMOIIBIO CTEKJIIHHOM MaJIOUKH IIEPEHECUTE HECKOJIBKO KPHCTAUIOB Ha NPEAMETHOE
CTeKJI0. PaccMOTpuTe KpUCTAILIBI 1101 MUKPOCKOTIOM. OHU UMEIOT BUJI IPU3MATUYECKUX IJIACTUHOK.

Hanuwume cxemy peaxyuu nonyuenus ayemanunuoa. Ilpueeoume mexanusm peaxyuu aye-
MUNUPOBAHUSL AHUTUHA.

Kaxue qbyHKl/ﬂ/IOHCl]Zbele I’lpOLL?GOOHbl@ chyCHOIZ KUCIOMbl MOJICHO UCHONb308aMb OJIA aye-
Muauposanus AHURUHA?

Omnprt S. ITosryyenne 1 ruApPo/IN3 COJIeH BTOPHYHBIX APOMATHYECCKMX AMHHOB.

Ha OAVH KOHCI MNPEAMETHOTO CTCKJIa IMOMECTUTE HECKOJBKO KPHUCTAJJIOB )II/I(I)GHI/IJ'IaMI/IHa
(31), no6aBbTe K HUM | Kario KOHIIEHTPUPOBAHHON CEpPHON KUCIOTHI™ U pazMeniaiiTe CTeKISTHHOM
MAJIOYKOM 1O MOJIHOTO pacTBOPEHUS KpUCTALIOB. Ha npyroi koHen mpeIMeTHOro CTeKia IepeHe-
CHTE C MOMOIIBIO CTEKJIIHHOW MaJlouku 1—2 Karuid MOJy4eHHOTo pacTBopa ruapocyibdara aude-
HHUJIaMMOHUA U HpI/I6aBBT € C Kparo 1 xammro BO/JBI. B mecte COIIPUKOCHOBCHUS Kall€JIb IMOABIIACTCA
Oenblit ocaiok AudeHuIaMuHa.

Hanuwume cxemy peaxyuu ougenunamuna c cephoti KUciomoii.

Ilouemy euopocynvpama ougenun ammonus 1e2ko 2uopoIu3yemcs?

MooicHo iy 8 59mom onvlme 3aMeHUMb KOHYEHMPUPOBAHHYIO CEPHYIO KUCTIOMY HA pa30aBieHHYI0?
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OnbiT 6. HuTpo3upoBanne N,N-qumernnannimna.

B npobupke cmemaiite 1 kammo N,N-gumeTnnanwmaa* u 2 Karmm KOHIICHTPHUPOBAHHOMN
XJIOpOBOAOPOAHOM KucinoTe*. [Tomectute mpobupky B 6aHto co ibaoMm. J[obaBeTe 3 karmmu 5%-HOTo
pactBopa HUTpuUTa HaTpus (34), BCTpAXHUTE NPOOUPKY U BHOBH oxsagute. Colep:kuMoe mpooupKu
pUOOpETaLT KENTO-KOPUIHEBYIO OKPACKY.

Hanuwume cxemy peakyuu obpazosanus n-numpo3o-N,N-oumemunranununa. Ilo xakomy me-
Xanuzmy npomexaem 3ma peaxyus?

Obwsacnume opuenmupyrouee enuanue N,N-oumemuramunocpynnol.

OmnbiT 7. OCHOBHBIE CBOHCTBA AIN(PATHYCCKUX H APOMATHYECKHUX AMHHOB.

Bozbmure 2 npoOupku. [lomecture B onHy 1 Kammo ausTwiiaMuHa®, Bo BTopyro — | Karuito
aHMIMHa™ 1 106aBbTe MO 3 Karum Bojbl. BeTpsxuure. CTEKISHHON MaJoYKoW HaHECUTE HEMHOI'O
COZEP)KMMOTO KaXKJI0W MPOOHPKH HA MHIUKATOPHYIO OyMary M oIpeenTe MpruOIu3uTeNIbHOE 3Ha-
yeHue pH. CpaBHUTE pacTBOPUMOCTH B BOJIE U OCHOBHBIE CBOMCTBA B3ATHIX AMUHOB.

DOMyIbCHIO BO BTOPOU NMpoOupKe (CMech aHUIMHA C BOJIOM) pa3/ienuTe Ha JiBe npoOupku. Jlo-
0aBbTe B onHy 1 kammo 10 % pactopa HCI (9), Bo Bropyto — 1 karmumo 10 % pactBopa H2SO4
(23). BerpsixHure.

Ilouemy pacmseopumocms 6 600e OudIMULAMUHA OONbULE, YeM AHUTUHA?

CpaeHume u 0OvscHUmMe pasiudue 6 OCHOBHbIX CBOUCMBAX OUIMULAMUHA U AHUTIUHA.

3anuwume cxemuvl peakyuii, Komopule 00BACHAIOM HAONIO0EHUs NO peakyuu cpeovl 8 pac-
meope u pe3yibmamax 000asneHust CONAHOU U CEPHOU KUCIOM K IMYNbCUU AHUTUHA.
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OnbIT 8. B3anmoaeiicTBHe aMMHOB € 230THCTOI KHCJIOTOHM.

Bosemure 3 mpobupku. Ilomecture mo 5—6 kamenb: B TNEpPBYD — pacTBOpa TJIUIIMHA
NH2—CH2—COOH (6) (Monenupyet nepBuyHbI anudaruyeckuii amuH), Bo BTopyto — N,N-nu-
METWJIaHUIUHA*, B TpeTbto — aHuWiInHa*. [IpoOupku momectute B 6aHIO ¢ NeAsHONU Boaoi. [lo-
0aBbTEC B KXyl NpoOUpKY 1o 5 kamenb KoHueHTpupoBanHoW HCI* u 5 xamens 5 % pactBopa
HuTputa HaTpus (34).

Kakue usmenenus nabarooanucey 6 kaxcoou npobupke? Kaxosevi eHewinue npusHaku 63aumo-
Oelicmasusl ¢ A30Mucmou KUCI0MOoU amMuta Kaxcoo2o kiacca?

Banuwume cxemwi npoucxod;zu;uxpeam;uﬁ U UX mMexaHusm, Hasoeunie l’lpOOyk’mbl peam;uﬁ.

OnpIT 9. lna3zoTHpoBaHue AaHUJIHHA U 230COYEeTAHHE COJIM THAZOHHUS.

B oany npobupky nmomectute 1 Kammo aHuanHa*, 5 kanenb KoHieHTpupoBanHoid HCI* u ky-
couek Jspna*. JlobaBeTe 5 kanenb 5 % pactBopa HuTpuTa Hatpus (34), BCTpsAXUBasi Mociie Kaxaoi
kary. [IpoBepbTe MONHOTY MPOTEKAHUS PEaKIUM: CTEKISIHHOM Malo4yKoM KaIullo COJEPKHUMOI0
MpOOMPKH HAHECUTE Ha TOJIOCKY HOAKpaxMadbHOH Oymard — €cClii BECh aHWJIMH MPOAHA30THPO-
Bajics, TO HA UHAUKATOPHON Oymare MosiBIISIETCs] CHHEE ISITHO.

Bo BTOpy!0 nMpoOupKy MOMeCTUTE HECKOJIbKO KPYNMUHOK [-Hadrona* u nobdaBbTe 10 pacTBo-
perus 10 % pactBop NaOH (21). Kamutto nmosnyueHHOro pactBopa nprudaBbTe K pacTBOPY COJIU TU-
azonusa. Craemnaiite HaOmoaeHHs (ColepKUMOe TPOOUPKU HE BHIOpACHIBANTE, COXPAHUTE JIS Clie-
JYIOIIETO OIbITA).

Hmeem nu peakyust Ouazomupo8anus nepeuHbIX apoMamu4eckux aMuHo8 HeuHue NPUsHaKu?

Kaxkoevl énewnue npusnaxu peaxyuu azocovemanus?

Sanuwiume cxemvl u MexaHum 6bln0JZH€HHlep€CZK14u12.

IIpeonoosicume cxemy uoenmuguxayuu a) N-ghenemuouna, 6) a-Hagmona ¢ UCNOIBL30BAHUEM
peaxyutl Ouazomupo8aHus U azoco4emanusl.
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OnbiT 10. UHAMKATOPHBIE CBOIICTBA A30KPacHTeJIs.

[Tony4yeHHbIi B ombITe 9 KpacHTeNb pa3AeiuTe Ha 2 mpoOupku. 3arem jgobaBbre 1o 10 ka-
nens: B oy 10 % pactBopa NaOH (21), B apyryto — 10 % HCI (9), nepemeraiire. CpaBHuTe CO-
JePKUMOE TPOOUPOK IO LIBETY.

Yem obycnosnena okpacka azokpacumens?

HOU@My yeem azoKpacumeisl UsmMeHnslsemcst npu USMeHeHUuu cpedbz?

3anuwume ghopmol Kpacumens 8 wen0UHOU U KUCLOU cpede.

Kaxue asokpacumenu U noyemy MOMCHO NPUMEHANTb KAK KUC/IOMHO-OCHOBHbLE MH()MKCZI’I’IOpbl?

Ioonucs npenooasamens:
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JIABOPATOPHOE 3AHSATHE Ne 18
OKCOCOEJUHEHUA

Kapbonunvnas epynna sensemcsa naubonee pacnpocmpaneHHoU QYHKYUOHATLHOU 2pYNNoll
8 cocmase JIeKapCmMeEeHHbIX cpedcms. Imo 00)Cl08NIEeHO ee 8blCOKOU PEaKyUOHHOU CNOCOOHOCMbIO,
umo cozodaem npeonocvlIKu 0 83aumoodeticmaus ¢ peyenmopamu. QOHOBPEMEHHO, OKCOCOeOUHe-
HUSL AGNAIOMCS BANCHEUMUUMU UCXOOHBIMU 8€UieCEAMU 8 NPOU3BOOCTEE Beuiecms 0oee CI0HCHO20
CMpOoeHUs, KOmopble UCNONb3YIOMCS 8 Kauecmee O0euCm8yroumux Haual J1eKapCmeeHHbIX CPeoCcms.
Kemonnas u anvoecuonas epynnol neeko udenmupuyupyromes xumuveckumu u @XMHU. Ilosmomy
onpeoeneHue KapOOHUILHOU 2PYNNbL 8 COCMABE PA3IUYHBIX COCOUHEHUL WUPOKO NpedCmasieHo 6
cospemeHHol apmaxonee.

ean 3ansaTUSA:
1) u3y4uTh CTPOCHKE M CBOWCTBA AlIbJACTH/IOB H KETOHOB;
2) HAaYYUTHCA MPOBOANTH KAYCCTBCHHLIC PCAKIINHN I/II[GHTI/I(bI/IKaLII/II/I AJIBbACTU 0B U KECTOHOB.

B pe3yiabTare H3y4YeHHsI TeMbI CTYI€HT J0JI’KeH 3HATh:

1) kimaccudukanuio, CTpoeHHE, HOMEHKIIATYPY, XUMUYECKUE CBOMCTBA U METObI UACHTH(DH-
KallMU aJbJCTHUI0B U KETOHOB;

2) MEXaHU3M U OCHOBHBIC 3aKOHOMEPHOCTH PEaKIHil HYKICO(PHUIBHOTO MPUCOCTUHECHUS 0
KapOOHMIIBHOI IpyIIIe;

3) MexaHN3M M OCHOBHBIC 3aKOHOMEPHOCTH PEAKIHMi 3aMEIeHUs 0-aTOMa BOJIOPOJA ajbJe-
T'U/IOB U KETOHOB;

4) mpuMepbl KOHKPETHBIX PeaKInuil ajabJIeTUI0B U KETOHOB iN VItro u in vivo.

B pesyibTare u3y4eHHs TeMbl CTYAEHT J10JI2KEH YMeTh:

1) cpaBHUBATh PEAKIIMOHHYIO CIIOCOOHOCTh OKCOCOEJWHEHUH C OJTHOTUITHBIMU PEAKIIMOHHbI-
MU LIEHTPaMU U IIPOTHO3UPOBATH IIPOLYKTBI PEAKIMH; 3alIUChIBATE CXEMbI U MEXaHU3MbI PEAKIIUN;

2) MPOBOJIUTH KaYEeCTBEHHbBIC PEAKIIUH LISl HICHTU(PHUKAIUN OKCOCOSTNHECHUIA.

Bonpoch! 1151 NOATOTOBKYU K 3aHATHIO:

1. Anpaeruabl U KETOHBI, PU3NUECKUE U XUMUYECKHE CBOMCTBRA.

2. CtpoeHne KapOOHUIIBHOM IPYIIIbI

3. Peaknum HyKJICO(QHIBFHOTO MPHUCOCTUHEHUS MO KapOOHWILHOW Tpymme: olmias cxema,
pOIb KaTanusa.

4. Peakmuu ¢ O-, C-, S-, N-Hykneodunamu: o01ias cxema, 3aKOHOMEPHOCTH IMPOTCKaHUS.
MexaHu3M U HCIIOJIb30BAHUE B CHHTE3€ PEaKIIMii CO CIUPTAMH U THOJIAMHU.
MexaHu3M U UCTIOIB30BAHUE B CHHTE3€ PEAKIIN C a30TCOACPKAIIMMH HYKJIeO(DHIaMHu.
MexaHu3M U HCIIOJIb30BaHKUE B CUHTE3€ peakiuii ¢ C-HyKiIeohuIamu.
Kerto-enonpHOE paBHOBECHE U 00pa30BaHUE CHOJSAT-AHUOHOB.
. Peakumu 3amenieHus a-aTomMa BOJOPO/Ia allbJIETHIOB U KETOHOB.

10 OKMNCIIEHHE B BOCCTAHOBJIEHUE aJIbJIETHI0B M KETOHOB IN VItro u in vivo

11. CrpoeHue u CBOMCTBA a30aHAIOTOB OKCOCOEMHEHU (MMIUHOB, OKCUMOB, THIPAa30HOB).

12. OtaenbHBIC TPEICTABUTEIN abJACTHIAOB M KETOHOB ((pOopMallbJeTH/I, aneTalbIeTHl, aK-
PWIIOBBIN anbaeruia, OeH3ambAeru], alleToH, IUKIOTeKcaHoH). Vcmonp3oBaHue B MenuiinHe u dap-
Manuu popMaanHa, TIyTapoOBOTO albIACTH/IA.

13. MeToasl uaSHTHPUKAIUH.

©wWooN U

JIMTEPATYPA
[1] C. 420-453.
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IIMCEMEHHBIE 3AJTAHHSA

1. Hanumure CTpyKTypHBIE (OPMYIBI CISAYIOUUX COCIUHEHUH, MOKAXHUTE JJICKTPOHHBIE
3¢ dexThl GYHKIIMOHATBHBIX TPYII U 0003HAYBTE PEAKIIMOHHBIE IICHTPHI:

2,3-IUMeTUIIEHTaHAIb 2,2,5-TpuMeTuIreKcan-3-0H

MAacCJISTHBIN aJIbJICT U BaHUJINH

2. Tlokaxxute rpauuecKu pacrpesieleHue 3JIeKTPOHHOM INIOTHOCTH B MOJIEKYNax (opmab-
JieTua, dTaHais, OeH3anbAernia U OyTaHOHA. YKaKUTE peaKIIMOHHBbIE IEHTPbl U 00CYJIUTE BIIUS-
HUE 3aMeCTHTeNIeH Ha 3JeKTPO(PUIBHOCTh aTOMa YIiiepoia KapOOHUIBHOM TPYIIIbI.

3. Pacnonoxxure GpopmyInbl popMabaeruia, yKCyCHOTo ajabAerusia, aleToHa U XJIOPYKCYCHO-
ro aJbJIETU/a B PsiJl IO YBEITUYEHUIO UX PEAKIIMOHHOM CIOCOOHOCTH B PEAKIMAX HYKJICOPHIBHOTO
IIPUCOEAVHEHHUS.
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4. Hanummre peakiuy NpUCcOEIMHEHUS OKCOCOeIMHEHNH. J{aliTe Ha3BaHUE MPOLYyKTaM.

OKcocoenuHeHNnE Pearent [IpoaykT peakiuu
1,3- IUMETHIINKIIOTEKCAHOH H,/Pd
_—
2-METUIreKCaHaIb NaCN/H*
2-METHIINCHTaHOH-3 MgBr
P N
METHJIATUIIKETOH Li
UKJIOIIEHTAaHOH HC=CNa
CH,OH / H*
OeH3aIbIer I —
(3xBUMOIL.)
TPUXIIOpITAHAIb H,0O

Y

5. Hanummre cxemMy MHOTOCTaAMIHOM pPEAKIMUA KOHACHCAIMHW MEXIY IHUKJIOTEKCAaHOHOM
Y U30BITKOM METaHOJIa B YCIOBHSIX KHCIOTHOTO KaTalu3a (C MOMOIIBI0 CTPEIOK MOKaKUTE Tepe-
MEIIEHUE MIEKTPOHOB Ha KAKJION CTa/INH ).
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6. Hanummure cxeMy MHOTOCTaIUIHON peakiMy IUKIN3aUH Y- THAPOKCUMACIISTHOTO aJb/e-
ruaa (PacTBOPHUTEIb TUITHUIOBBIN A(up).

7. Hanmummre cxemy KHCIOTHO KaTaaU3UpPyeMOW MHOTOCTAAMMHON peakuy IUKIH3aIUH
5-THIPOKCUTEKCAaH-2-0Ha B METAaHOJIBLHOM PAcTBOpE, KOTOPasi MPUBOAMUT K OOPA30BAHUIO CMEIIAH-
HOTO arera’s.

8. Hamummre cxeMy MHOTOCTAIUHHOW pEaKIMU KOHJICHCAMHA MEXIY IHKJIONECHTAaHOHOM
1 OCH3WJIaMHUHOM ¢ 00pa30BaHUEM MHHA.
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9. Hanummre cxeMy peakiiuy MEX1y HUKIONEHTAHOHOM U JAUATHIAMHHOM C 00pa3oBaHHEM
€HaMUHa.

10. I'exkcametunenterpaMut (ypomponun) Obu1 OTKPHIT byrnepoBeiM B 1859 1. C koHma
XIX Beka ucnombp3yercst Ais jeueHuss MH(pEeKuuid ModeBbIBOASIIMX IyTed. OH pasnaraercs npu
kuciom pH ¢ obpazoBanuem dopmanpieruiia U amMMmHuaka, Ipu 3TOM (GOpMalbIErH] OKa3bIBaeT
OaktepunuaHOe aericTBUe. Hapsay ¢ acmupuHOM ypOTPONHH SBISCTCS OAHUM M3 MEPBBIX MPOJIe-
kapcTB. B kone 1990-x romoB u3-3a mo6ouyHbIX 3(pPEeKTOB ero mpuMeHeHHe ObLIO OTPaHUYEHO,
OJTHAKO B HACTOSAIIECE BPEMs B CBS3H C (DOPMUPOBAHHEM PE3UCTEHTHOCTH MHUKPOOPTaHU3MaM K aH-
TUOMOTHKAM U CyJIb(haHHIaMHIaM MOSBUIMCH HOBBIE CXEMBI €r0 MCIOJIb30BaHUs B JICUEHUHU ypore-
HUTAIBHBIX WHQEKITUH.

Hanummre cxeMy MHOTOCTaauitHOIN peakiuu oOpa3oBaHMs YpOTpONHHA U3 (opManbleruia
¥ aMMHaKa.
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11. Hanummure cXeMbl peakiiii BOCCTAHOBJIEHUS CHPEHEBOro anbiaeruia (4-ruapoxcu-3,5-
IMMETOKCHOeH3alIbJIeTu1a) IPH B3aUMOAECHCTBUM C:

a) BojiopoioM (katanuzatop Pd)

0) INTUHATIOMUHUUTHIPUIOM (C TTOCITIETYIOIIUM THAPOIM30M JIKOTOJIATA)

B) popMmanbaeruaoM (peakuusa Kannunuapo B npucyrcrsuu KOH)

1) NADH in vivo

e) amanpramoii iaka B HCI (Bocctanosienue mo Kiemmenceny)

) Tipu BocctaHoBjieHnu 1o Kmkuepy Bosbdy (pasioxenne ruapa3oHa)
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12. loGaBbTe Hemoctaromue (parMeHThl (MCXOAS W3 IMEKTPOPHILHOCTH yriieponaa KapOo-
HUJIBHOW TPYMIbI) B CXEMYy MeXaHU3Ma IepekpecTHol peakiuu Kannumappo mexay dopmanbie-
TUAOM U |-alleTUIUKIOTEKCEHOM

[ =[x

K+

s
R

v

o 4 ®0
_lJ —_—
OH H
H NPOIYKTBI PEAKIIMN

HOSICHI/ITC, moyeMy MnepexoaHoC COCTOAHUC ABJIACTCSA BbII'OJAHBIM.

13. Hanummre cxemy peakiuii aibI0IbHO-KPOTOHOBOH KOH/IEHCAIIMA HUKOTHHOBOTO allbJe-
rUJia ¢ aleToPEeHOHOM.

143



14. PaccMoTpUTE BO3MOXHOCTH OKHCIICHHS MACJISTHOTO ajbJeruaa M IMKIOTeKCaHOHA
B skecTKUX 1 Markux ycrnoBusx (CrOs, KMnO4/40 C, KMnQO4/120 C, CeHsCOOOH).

15. Metoauka CTopka BKIIIOYAeT aIKWIMPOBAHUE €HAMHHA B MATKUX yCIOBHsX. JlomomHuTe
cxemy (CTpEeJIKU M 3apsijibl), YTOOBI MOKA3aTh MEPEMEIICHHE SJIEKTPOHOB Ha KAXI0W CTaIUU.

éiggw[@j}ﬂg

16. Ilpeanoxute cxemy nonydenus HaiinoHa-6 (monukamnpoiakTam) Ha OCHOBE TIEpETPYIIITH-
poBKHM bekMaHa IUKIIOreKCaHOHaA.

144



17. Tlpennoxute cxeMy TMONy4eHUS N-METHWITUTHIPOKCHU(EHUIATaHNHA HAa OCHOBE
3,4-MUTrHUAPOKCUPEHITYKCYCHOTO allbJIeTu/ia, UCIONIb3ysl TUIpoLuaHupoBanue umuHa. [losicuure,
MOYeMYy B JJAaHHOM PEAKIUU MOJIyHaeTCs palleMUUeCcKasi CMeCh.

18. HpI/IBe,I[I/ITC CXEMY CHHTC3a AalCTHIILUKIIOICKCaHa U3 aHeTI/IH6CH30Ha, HCITIOJIB3YIO
MCTOIHUKY 3allIUThI Kap6OHI/IJII)HOI\/JI TpyIIbl B p€aKr BOCCTAHOBJICHUA

19. Ha ocHOBaHMM XMMUYECKHUX CIBUIOB M XapaKTepa paclIeIVIEeHUs] CUTHAJIOB YKaXKUTE, KaK
¢ momouIpto ciekrpockonuu [IMP pa3nnunts coequHeHus:
a) IMMETWIKETOH U AUITHIKETOH

0) OeH3aNb/IeTH ] 1 METHIIITUIIKETOH

B) OyTaHanp u 2,2-1UMETHIIOyTaHab.
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20. Coenunenne C7HeO mmeer monocy nornomenus B Y@ obnactu. Ilo UK u [IMP cnek-
TpaM OIPE/ICIIUTE €r0 CTPYKTYPY.

2000 1300 g 1000 v cm-l
100 T T T
&
a5 '
2 N &
g N 25
S R
oy o =~
§ B 2 [
= 2 :"’ [
! off B - o &
E\ = o~ 2 ®
oLl ! | | | ! i | | 15
S0 &0 60 &0 70 809 40 130 g 120- 130 /40 A, MK

ige

o

109 307 Ay Hitt

| 1
Emd 74 6.0 5.0 4.0 3,0 2,0 .0 0

21. Ilpu oxucnenun yraeBojpopona CeHiz OuxpomaToMm kanusi oOpasyercs COeAMHEHHE,
criextp ‘H SIMP KOTOPOTO CONEpP)KHT €IMHCTBEHHBIH cHrHam mpu 2.04 M.JI. U TPUBEISH HUXKeE.
KakoBo cTpoeHne npoyKTa peakiiMu U UCXOJHOTO BelecTBa?

PPM
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22. UK-cnektp coequnenusi C3HeO mpuBeneH Ha pucyHkax. Onpenennure CTpOSHUE COEHH-
HeHus. OTBET NOSCHHUTE.

700

FER AR B

IMponyckanue (%)
[4))
(=]

PETSTE BN Sra
LTS~

)

T T T T T— 71 v v T 1 T 7T L T 1 1 1 T 20[0 T 7
0 -
Bomxossie uncna (cml)

23. YKaXnTe XapaKTEpPUCTHUECKUE YacTOThI mojioc kojebanuii B MK cnekTpe u mokaxure
BHJI CUTHAJIOB (MYJIbTUILIETHOCTh M MHTEHCUBHOCTH) B criekTpe “H SIMP.

ada

a)

6)

)
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JIABOPATOPHAS PABOTA
XVUMHYECKHUE CBOMCTBA U KAYECTBEHHBIN ®YHKIIMOHAJIBHBIN AHAJIN3

OnpIt 1. IlosryyeHue okcMMa aneToHA.

B mpoGupky momecture mo 1 moOJHOW Jomarodke ruapoxiopuia ruapokcuinamuna (13)
u kapOonata Hatpus (15) u pactBopute B 10—15 karuisx Bosasl. [locie BbIIeneHUss OCHOBHON MacChI
JMOKCHJIa YIJIEPOAa pacTBOP XOPOILO OXJIaauTe (JIydlle B JIEASHON BOJE) U IIPU BCTPSAXUBAHUHU J10-
0aBbTe K HeMy 15 kanenb aneroHa™*. CMech pa3orpeBaeTcs, U BbIAaoT Oelnble kpuctamibl. CMech
OXJIaIUTE U OCTAaBbTE CTOSITh Ha HEKOTOPOE BpeMs. B X0101HOM pacTBOpe pacTBOPUMOCTh OKCUMA
alleTOHA MOHMKAETCS, U OH JIyYIlle BbIMAIaeT B OCAOK.

Hanuwume cxemy peaxkyuu nonyuenuss oxcuma ayemona. 1lo kakomy mexanusmy npomexaem
9Ma peaxyusl.

Onpit 2. [TosryyeHne NpoayKTa NpUcoeTUHEHHUSI THAPOCYIb(PUTA HATPUSA K aueTOHy

Ha npeamerHoe cTexio moMecTute | Karmo HACHIIIEHHOTO PacTBOpa
ruapocynbdura Hatpus (16) u qoGaBere 1 kammo anerona*. Pazmeraiite
CTCKJISTHHOW TMAaJOYKOW W HAOJIIOJAalTe IMOSBICHHE KPHCTAUIOB MPOIYKTA
MIPUCOSANHEHUS THApOocyIb(uTa HaTpus K anerony. [lomecture mpenmer-
HO€ CTEKJIO MOJI MHKPOCKON M paccMoTpure (opmy kpuctamuioB. OHH
MMEIOT BUJ] HETIPABUJIBHBIX YETHIPEXYTOJIbHBIX TaOIUYEK.

Hanuwume cxemy peakyuu ayemomna c euopocyib@umom Hampus

Kpucranns
u O6bﬂCHum€, no Kakomy mexanusmy oHa npomexaeni. MPOAYKTA IPUCOCAUHEHU

ruapocyib(uTa HaTpUA
K aIleTOHY

Kakue obpaszyromcs sewecmea, eciu na nonyyeHnoe npouzgooHoe nooeucmeosams pazoaes-
JIEHHbIM PACMBOPOM KUCTOMbL?

Onpit 3. Mogodopmuas npoda Ha aneTon.

Peakuus B KiIMHUYECKUX J1abOpaTOPUSAX Ha3bIBaeTcs npobou Jlubena N mpuMeHseTcs JUIsl OT-
KpBITUS alleToHa B Moue. B mpoOupky momecturte 3 Karum pacTBopa oga B Homuae kanust (47)
¥ IpubaBbTe TOYTH 110 oOecnBeunBanus mo kamisM 10 % pactBop ruapokcuma Hatpus (21).
K obecrBeueHHomMy pactBopy a06aBbTe 1 kammo arnierona®. Ilpu cnabom HarpeBaHHM OT TETJIOTHI
PYK BBINIAJAET KEITOBATO-0€IbI 0caZoK HoaodopMa ¢ XapaKTEpPHBIM 3aMlaXOM.

Hanuwume cxemy peaxkyuu obpasosanus tiodogopma uz ayemona. byoem nu smanon 8 smux
yenosusax obpaszosvieams tiooogpopm? Ecau 0a, mo nHanuwume ypagrenue peakyuu.

Kakue cmpykmypuvie ¢ppacmenmul Monexynvl 00ycio81u8ar0om NOLOHCUMENbHYIO U000POpM-
HY10 npooy?
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OnbIT 4. Peaknusi ¢ aMMHa4YHBIM pacTBOpPoM okcuaa cepedpa (1) (peaktus ToJutenca).

Bosbmure tpu npobupku. [lomectute B kaxayto no 2 kamm 1 % HutpaTta cepebpa™ u mo
2 xarumn 10 % ruapokcuaa Hatpus (21). 3arem qobaBere no karmsm 10 % pactBop ammuaka (38)
70 pacTBOpeHusi oOpazoBaBiierocsi ocajaka. K momydeHHoMy pacTBopy okcuaa cepebpa 100aBbTe
(B pa3ubie npobupku!) mo 1-2 xamm ¢opmanuna (32), 6enzanpaeruna* u anerona*. I[Ipooupku
OCTOPO’KHO HarpeiTe.

Kaxue uz e3amuix eewyecme oanu peakyuio «cepebpsanozo 3epkana» (m. e. 0CCMaHOBUNU Ka-
muon cepedpa)? Hanuwume ypasnenue peaxyuu, onpeoenume OKUCIUMENb U 80CCHAHOBUMEb.

Tloz6onsiem u peaxmue Toanenca pasnuuums anboe2udvl U KemoHul?
AHensemes u peakyusi «cepedpsano2o 3eprania» oowell KauecmeeHHOol peaKyuell Ha 0Kcocoe-
OurneHua?

OnpIT 5. OkucaeHne aabaernaoB ruapoxkcuaom meau (11).

Peakuust n3BecTHa B OMOXMMUU U MEAUIMHE KakK npoba Tpommepa, ucnonpzyemasi A oOHa-
pYXEHHUsl yriieBoloB. Bo3pMuTe 1BE MPOOMPKM M B KaXKIyI0 M3 HHUX IOMECTHUTE MO S5 Karelb
10%-noro pactBopa ruapokcuaa HaTpus (21) u Boabl, 1o6aBbte 1o 1 kamie 2 % pactBopa cynbda-
ta meau (1) (26). K BeimaBmemy romnyoomy ocanky ruapokcuaa meau (ll) mpubasbre B nepByro
npobupky 3 karum 40 % pactBopa dpopmanbaeruaa (32), a Bo Bropyro — 3 karuu anerona*. Ilpo-
OMpKH OCTOPOXKHO HarpenTe o KumeHus. B nepBoil npoOupke ocanok npuoOpeTaeT cHavaia sKell-
TYI0O OKpacky, MOTOM KPacHYIO U 3aT€M Ha €€ CTEHKaX MOXET BBIIEIMTHCA MeTaJulMyecKas Meab
(«menmHoe 3epkanoy). Habmomaemoe M3MEHEHHE OKPACcKW OCajka OOBSCHAETCS PA3TUYHON CTere-
HBIO OKHUCJICHUS MEJH.

Hanuwume cxemy peaxyuu oxucnenus gpopmanvoecuoa euopokcuoom meou (11). B xaxoii no-
C1e008amenbHOCIU USMEHeMCs Cmenenb OKUCIeHUs. MeOU 8 npoyecce peakyuu?

Mensiemes u oxkpacka ocaoka 6o emopot npooupxe? Kakotl 661600 M0odHCHO coenamsv no pe-
3ynIbmamam 3mozo onvima?

OnbIT 6. [IucnponopuuonupoBanue popmMasbaeruaa

ITomecTute B mpobupky 2—3 xarmum 40 % pactBopa popmanbaeruaa (32). Jlobassre 1 xamiio
WH/INKATOpa METHIIOBOTO KPAaCHOTO*, TUAIa30H U3MEHEHHsI OKPACKH KOTOPOTO JIGKHUT B WHTEpPBAJIC
pH 4,8-6,0.

Obvsacuume npUYUHY USMEHEHUs. OKPACKU UHOUKAMOPA.

Iloonucw npenooasamens:
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JIABOPATOPHOE 3AHSATHE Ne 19

KOHTPOJIBHASA PABOTA Ne 4
CTPOEHME, PEAKIIUOHHASA CIIOCOBHOCTDb U UAEHTUPUKALIUA AMHUHOB,
AJIBAEI'N1I0OB U KETOHOB. YUPC-3. 3AUYET

Llesb 3aHATHSA: CUCTEMATH3UPOBATh 3HAHUS O CTPOCHUU U PEAKIIMOHHON CIOCOOHOCTH aMu-
HOB, aJbJIETHJIOB U KETOHOB U 3aKPENUTh HaBBIKM SKCIEPUMEHTAJIbHOI'O BBIIIOJHEHHs KauyeCTBEH-
HBIX pEaKIuil.

B pe3yabTare n3yueHusi TeMbl CTYJA€HT J0JI7KeH 3HATD:

1) crpoenue, KiaccuUKaIiO, HOMCHKIATYPY ¥ CBOMCTBA aMHHOB, aJIbJCTH/IOB U KETOHOB;

2) XUMHYECKHAE METOIbI UACHTH(PHUKAIIMK AMHUHOB, aJIbJICTU/I0B U KETOHOB;

3) (pHU3HKO-XMMUYECKUE METOIbI, HCIOJIb3YeMbIC Ul WACHTH()UKAIMHE aMUHOB, aJbJCTUIIOB
1 KETOHOB.

B pe3yabTare u3yyeHusi TeMbl CTYIEHT J10JI2KE€H YMeTh:

1) mpOBOUTH CPABHUTEIBHYIO XapaKTEPUCTHKY OCOOCHHOCTEH CTPOCHHUS U CBOMCTB aMHHOB,
AIbJETUI0B U KETOHOB;

2) MPOBOIUTh KAYECTBCHHBIC PEaKIMM Ha (DYHKIIMOHAIbHBIC TPYIIbI aMHUHOB, aJbICTHIOB
Y KETOHOB;

3) mpemiarath cxeMy HMCIOJIb30BaHMs U WHTEpnperanuto aaHubx IMP, UK u Y®-crnektpo-
CKOIIMY aMHUHOB, aJIbJAECTHIOB U KETOHOB.

Bonpocs! 1151 TOATOTOBKH K 3aHATHIO:

1. KadecTBeHHbIE peakIMM HAa AMUHBI, AIBJETUIBl W KETOHBI, YCIOBHS HX IPOBEICHUS,
BHEIIHUH 3¢ DeKT.

2. Ucnionb3oBanue (Hpu3ndecknx U GU3NKO-XUMHUECKUX METOOB aHAIM3a Uil MICHTH(HUKA-
IIUM AMUHOB, aJIbJIETUI0B U KETOHOB;

3. Crpoenne, KnaccupuKai, HOMEHKJIATypa U CBOWCTBA aMUHOB, aJIbJICTH/IOB M KETOHOB.

YYEBHO-UCCJIEJIOBATEJILCKASI PABOTA-3

IIpuMepHBIH BAPHAHT KCIIEPUMEHTAJIBLHOM 3a1a4M:

1. IlpuBeauTe cXxeMbl KAUECTBEHHBIX PEaKIUil, yCIOBUS UX MPOBEIECHUS U BHEIIHUE MTPU3HA-
KM, TO3BOJIAIONINE PA3IUYUTH (OPMAIbJIET ]I, alleTOH, (PeHo (pacTBOPHI);

2. JlaiiTe 5THM BellecTBaM criekTpaibHble XapakTepuctuku (Y -, UK-, [IMP-criekTpsl).

J1si Ka4yecTBEHHOr0 (PYHKUHMOHAJBHOIO AHAJINM3A MPeNJI0KeHbl COeIUHEHHUS: aleTOH,
OCH3JIBJICTH]I, OCH3WIOBBIA CIIUPT, OyTaHOI-2, TponaHoi-2, N-MeTHIIaHWIHH, METHUIITUIKETOH,
MpoMaHaib, MEPBUYHBIN anudaTHIecKuii aMyuH (TJIHMIMH), IEPBUYHBIA apoMaTHYeCKHii aMUH (aHe-
cte3uH), henon, popmanbaerun (hopMaivH).

JINTEPATYPA
[1] C. 420452, 514-557.
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YHUPC-3

Iloonucv npenooasamens:
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Ipunoowcenue

CIIEKTPAJIBHBIE XAPAKTEPUCTUKHU OPTAHUYECKUX BEIIECTB

Tabauya 1
IHosiochl morsiomennsi B Y @-CrneKTpax HEKOTOPBIX OPraHM4YecKUX coeINHeHU
Ne ni/m CoennHeHue Amax , HM (€) PacTBopuTeJib
1 DtuiieH (ra3) 165 (15 0007); 193 (10 000) —
2 AneruiieH (ra3) 173 (6000) —
3 Aneron 188 (900); 279 (15) I'ekcan
4 Aueransaeruyg 290 (16) Tenran
5 DTuianerar 204 (60) Bona
6 byraauen-1,3 217 (21 000) Tekcan
7 I'ekcarpuen-1,3,5 268 (30 000) N3o0kTan
8 benszon 183 (50 000); 204 (8000); [ukaorekcan
230-260 psin mosoc (200)
9 Hadranun 220 (100 000); 275 (10 000); 297310 (650) | Dranon
10 ITuppon 208 (15 000); 350 (300) I'ekcan
11 IMupuaua 251 (2800); 270 (450) I'ekcan
12 Tonyon 206 (7000); 261 (225) Bona
13 X10pOeH301 210 (7400); 263 (190) Bona
14 denoun 210 (6200); 270 (1450) Bona
15 AHWmH 230 (8600); 280 (1430) Bona
16 Hutpoben3on 252 (9500); 280 (1000) I'enran
17 bensoitnas kucinora | 230 (10 000); 270 (800) Bona
18 | benzampaeruj 242 (14 000); 280 (1400); 328 (55) I'excan
19 Crupoi 248 (14 000); 282 (760) I'ekcan

* B ckoOkax MpUBEAECHBI 3HAUEHUS MOJIIPHOTO K03 (UIIMEeHTa OoralleHusl.




Tabauya 2

XapakTepucTuiecKkue rpyninoBbie 4acToThl oprannyeckux coeqnnennii B UK-cnekrpax

CoenuHeHus Tun konedaHus I[nanaaoﬂ_l HHTeHCIfB-
4acToT, M HOCTh
AJIKaHBI, Banentnsie C—H:
HHUKJI0ATKAHBI ACUMMETPUYHBIE 29622926 c—cp
CUMMETPUYHBIC 2872-2853 c—cp
Hedopmarmonnsie C—H:
ACUMMETPUYHBIC 1485-1430 cp
CUMMETPUYHBIC 1380-1340 c
AJIKEHBI Banentnsie C=C 1680-1600 nep
BanenTasie =C — H 3100-3000 cp
KonueBas BununbpHas rpynmna =CHa:
aCHMMETpPUYHBIC 3100 cp
CUMMETPUYHBIC 3000 cp
Hedopmarmonnsie =C—H 1000-800 c
Z-nuacrepeomMepbl Hedopmarmonnsie =C—H 730-650 c
E-nnacrepeomepsr Hedopmarnmonnsie =C—H 980-900 c
AJIKHHBI Banentnsie C=C 2300-2100 nep
Banentusie =C—H 3333-3267 c
Jedbopmarmonnsie =C—H 700-610 Cc
ApeHbI Banentabie Cap—Cap ~ 1600,
~ 1580, cp, nep
~ 1500,
~ 1450
Banentnsie Cap—H 3100-3000 nep
Hedopmarmonnsie Cap—H 900675 c, mep
MOHO3aMeIICHHBIC Hedopmarmonnsie Cap—H 710-690 c, mep
770-730 c, ep
0-M3aMelICHHBIC Hedopmarmonnsie Cap—H 770-735 c, ep
M-IA3aMEILEHHBIE Hedopmarmonnsie Cap—H 710-690 c, ep
810-750 c, mep
n-1u3aMelICHHbIE Hedopmarmonnsie Cap—H 840-810 c, ep
Cnuprsl BasieHTHRIe O—H 3650-3200 nep
Banentnsie C-O ~ 1050 c
TIEpPBUYHbBIE Hedopmarmonnsie O-H 1350-1260 c
Banentnsie C-O ~ 1100 c
BTOPUYHBIC Hedopmarmonnsie O-H 1350-1260 c
Banentnsie C-O ~ 1150 c
TPETHUHBIE JHedopmarmonnsie O—H 1410-1310 c
®eHoJIbl Banentasie O-H 3650-3200 nep
BanenTtasre C—O 1200 c
Hedopmarmonnsie O—H 1410-1310 c
IIpocTtbie 3¢pupbl Banentnusie C-O-C:
anupaTHIecKue aCUMMETpPUYHbIC 1150-1085 c
ANKWJIAPHUIIOBHIE ACUMMETPUYHBIC 1275-1200 c
CUMMETpPUYHbIC 1075-1020 c
BHHWJIOBBIE ACUMMETPUYHBIC 1225-1200 c
CUMMETPUYHBIC 1075-1020 c

154




Jlnanazon

HNurtencus-

CoennHenuns Tun xoj1e0anus 1 *
4acToT, CM HOCTh
TwuoJibl, THOEHOTBI Banentasie S—H 2600-2550 cIl
Cyabdoxkcuabl Banentasie S=0 1070-1030 Cc
Cyab¢oHnbl Banentusie SO2:
ACUMMETPUYHBIC 1350-1300 c
CUMMETPUYHbIE 1160-1140 c
CyabdoHoBbie Banentusie SO2:
KHCJIOTBI ACUMMETPUYHBIE 1260-1150 c
CUMMETPUYHBIC 1080-1010 Cc
AMUHBI CBob6oausbie BageHTHbIe N—H:
NEepPBUYHbBIE aCMMMETpPUYHbIC ~ 3500 cp
CUMMETPUYHBIC ~ 3400 cp
Casi3aHHBIC 3400-3250 c
BTOPUYHBIC CBoOoxanbie BasieHTHBIE N—H 3450-3300 cp
Casi3aHHBIC 3350-3200 c
Hedbopmarmonnsie N—-H 1650-1550 c, cp
anupaTHIecKue Banentasie C-N 1220-1020 cI
apOMaTHYCCKHE Banentasie C—N 1360-1280 Cc
Coan avunon Banentasie NH B RNH3 ~ 3000 c
Banentasie NH B R2NH> 2700-2250 c
u R3NH 2700-2250 c
A30coeqMHEeHNA Banentasie N=N 1630-1575 nep
Juasocoenmternst Basentasre -N=N 2300-2000 | mep
Hurtpocoennnenus Baneurasie NO2:
apoOMaTU4ecKue aCHMMETpPUYHBIC 1570-1500 c
CUMMETPUYHBIE 1370-1300 c
anupaTHIecKue aCHMMETpPUYHBIC 1570-1550 c
CUMMETPUYHbIE 1380-1370 c
C-nurpo3ocoenunennsi | Banentneie NO 1600-1500 C
N-Hutpo3ocoenunenusi | Banentasie NO 1500-1430 c
O-HuTpo30coeauHEeHUsI
mpanc-popma Banentasie NO 1680-1650 c
yuc-popma Banentasie NO 1625-1610 c
Hutpuisi Banentasie C=N 2260-2220 cp
NmuHbI, OKCUMBI Banentusie C=N 1690-1630 nep
AJbIeruabl Banxeuturie C=0
anupaTHIecKue 1740-1720 c
0., f-HEHACHIIIEHHBIC 1705-1680 c
apoMaTH4ECKHe 1715-1695 c
Banentasie C—H 2900-2820 ci
2775-2700 cl
Ketonbt Banentusie C=0
anupaTHIecKue 1725-1705 c
ANKWJIAPHUIIOBHIE 1700-1680 c
TNapUIIOBBIE 1670-1660 c
1,4-XHOHEI 1690-1660 C
Hedopmarmonnsie C=0 ~1100 c

155




CoenuHeHus Tun konedaHus ,Z[narlaaoﬂ_l HHTeHc‘fB-
4acToT, CM HOCTh
Kapo6oHoBbie kuciaoTsl | BasientHble cBa3anHbIX OH 2700-2500 cl
BanenTtasie C=0
anudaTHIECKue 1725-1700 c
0., f-HEHACHIIIIEHHBIC 1715-1690 c
apOMaTUYECKHE 1700-1680 Cc
Coun kapOOHOBBIX Banentasie C=0
KHCJIOT aCUMMETPHUYHbIE 1650-1610 c
CHMMETPUYHBIC 1450-1400 c
DOYyHKUMOHAJIbHbIE
NPOU3BO/IHBIE
KapOOHOBBIX KMCJIOT:
Cnoscuoie 3¢ghupot
anudaTUIECKUe Banentneie C=0
0., f-HCHACHIIICHHBIC 1750-1735 c
1 apOMaTHYCCKHUE 1730-1717 Cc
Amuont BanenTtasie C=0
(I amuaHas mosoca) 1700-1630 c
CBobOoubie BaneHTHbIEe N—H 3500-3400 cp
Ceszannbie BasieHTHbIE N—H 3350-3140 cp
Hedopmarmonnsie N-H
(Il amugHas mosoca) 1620-1510 Cc
Anzuopuont Banentasie C=0:
aCUMMETPUYHbIE 1870-1800 c
CUMMETpPUYHbIE 1790-1740 c
Banentasie C-O 1130-900 c
T'anozenanzudpuowi Banentasie C=0 1810-1750 Cc
I'anorenonpounsBoaublie | Banentneie: C—F 1400-1000 c
C-ClI 800-600 c
C-Br 600-500 c
C-I ~ 500 C

*
C — CUJIbHAS; Cp — CpeNHss; ¢l — ciabas; nep — rnepeMeHHasl.




JAuana3oHbl XUMHYECKHUX CIBUIOB B ciekTpax IIMP

Tabauya 3

x o . ._ — . . .
L CHZ -
£ CHy et —_— cmc%
-CH- CHy{ = et
<,:> i C— | ——— D
- . Cl—l_]s —
.l"‘_\l . ]
H [=0 CHOO) e
S JL (]‘IEN — CI‘[3S1—
0 ” O H 1:[—]30_ — —\1
—NH,| (avmi) CH;X
_02 {[IDHT) —OH (crmpt) NH|(akiiavim)
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Tabauya 4

XuMHYeCKHe CIBHIM NPOTOHOB NPH HACHIIEHHOM aToMe yriepoaa™

H(R) H(R)

['pymma X CHs—X R-CH2-X CH3—C|I—X R—CHz—(ll—X

H(R) H(R)
-H 0,2 0,9 0,9 1,3
—Ar 2,3 2,6 1,2 1,6
—CH=CR: 1,7 2,0 1,5 1,0
—C=CR 1,7 2,1 1,1 15
—C=N 2,0 2,3 1,3 1,6
—CH=0 2,2 2,4 1,1 1,6
—COR 2,1 2,4 1,0 15
—COAr 2,5 2,9 1,2 1,6
—COOR 2,1 2,2 1,1 1,7
—I 2,2 3,2 1,8 1,8
—Br 2,7 34 1,8 1,9
—ClI 3,0 34 1,5 1,8
-F 4,3 4,4 1,4 1,8

-OR 3,4 3,4 1,2 -

—OAr 3,8 3.9 1,3 15
—OCOR 3,6 4,1 1,2 1,6
—OCOAr 3,8 4,2 1,5 1,7
-NR> 2,3 2,6 1,0 1,4
—NHCOR 2,8 3,3 1,1 15
—NO> 4,3 4,4 1,6 2,0
-SR 2,1 2,5 1,2 1,6
-SO2R 2,8 2,9 1,3 1,7

* IlpuBenens! cpennue 3HaueHus O (M.a., B CCly umum CDCI3) mnis BeieneHHBIX MIPUPTOM
MpOTOHOB; R — ankumn, Ar — apui.
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