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ABSTRACT
Bachelor’s/Specialist’s/Master’s degree in 04.04.01 Chemistry

Study profile/ Specialization/ Master’s Program “Organic, elementoor

ganic and bioorganic chemistry”

Course title: Chemistry of carbonyl compounds

Variable part of Block, 6 credits

Instructor: Akimova T.I.

At the beginning of the course a student should be able to:

- possession of a system of fundamental chemical concepts - the ability to use

the acquired knowledge of the theoretical foundations of the fundamental sec-

tions of chemistry in solving professional problems;

- mastering the skills of the chemical experiment, the main synthetic and ana-

Iytical methods for obtaining and studying chemical substances and reactions;

- mastering the basic skills of using modern methods of research and analysis

of substances and materials, as well as products from them;

- knowledge of safety standards and the ability to implement them in laborato-

ry and technological conditions;

- the ability to receive and process the results of scientific experiments using

modern computer technology.

Learning outcomes:

GC-10. readiness for self-development, self-realization, use of creative
potential;

GPC-1. the ability to use and develop the theoretical foundations of
traditional and new sections of chemistry in solving professional problems;

GPC-3. the ability to implement safety standards in laboratory and process
conditions;

SPC-1. the ability to conduct scientific research on the subject formulated
independently prepare research plan and to obtain new scientific and applied
results();

SPC-2. possession of the theory and practical skills in the chosen field of
chemistry.

Course description:

The ways of obtaining mono-and dicarbonyl compounds with 1.2, 1.3, 1.4 and

1.5 - functional groups location are discussed. Its interaction with nucleo-

philes, intra- and intermolecular condensation and stereoselective synthesis

using optically active organic catalysts are considered.

Main course literature:

1. 1,5-/IluxapOOHUIBHBIE COETUHEHUS B OPraHUYECKOM CHHTE3€e: MOHOrpadus /

B.N. Breiconxuii, B.A. Kamunckwuii, T.U. Axumona, O.}O. Crmadko, A.H. An-



nud, H.II. barpuna. Pen. Beiconkuii B.M., HoBukos B.JI. — BiaauBocTok:
Hzn-so IBOY, 2014. — 392 c.

Kamunckuii, B. A. Opranndeckas xumus. B 2-x 4. YueOHUK 1715 akaIeMu-
yeckoro OakanaBpuara / B.A. Kamunckwuil. - 2-e uza., ucnp. u gon. - Mockaa:
M3narensctBo FOpaiit, 2017. — 287c. — 1 yacTsb, 314 ¢ -2 yacTs.
http://lib.dvfu.ru:8080/lib/item?id=chamo:7298&theme=FEFU

. Opranuueckas xumusi: yuyeonuk: B 4-x k. / O.A. Peyros, A.JI. Kypn, K.IL

Bbytun - M.: U3a-Bo. Mock. yH-Ta, 2004. — Kn.1-4.

. Tutne JI., bpame I'., I'epuke K. JloMmuHO-peakiiuy B OpraHM4e€CKOM CHHTE3E.
Mockaa. bunowm. JlaGopatopust 3HAHUMU. 2010. 671 C.
www.twirpx.com/file/932137 http://catalog-knig.ru/item/1333
window.edu.ru/resource/937/69937

. ®enopoB A.IO., I'ynenoBa M.B., MansiieBa [O.b., HroueB A.B. OcHOBBI
CTEPEOCENEKTUBHOTO CHUHTe3a: YueOHoe mocobue. — Hwkauit Hosropo:
Hwxeroponackuit rocynusepcurtet, 2014. — 82 c.

www.unn.ru/books/met_files/stereochem.doc
. 3motun C.I'., Kyuepenko A.C., benenkas W.II. Opranuueckuil KaTaau3

aCHMMETPHYECKOM aJbJ0JIbHOM peakiuu. Karaamzatopel W peareHTh
/Y cexu xumun. 2009.T. 78. Ne 8. C. 796-844.

Form of final knowledge control: exam.
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AHHOTaNMs K padoyeil mporpaMmme TUCUMIIIMHBI
«XumMns KapOOHUIbHBIX COCTUHEHUIN»

HuctuminHa «Xumusi KapOOHUIIBHBIX COSAMHEHUI» pa3paboTaHa /Uil CTyIeH-
toB HampasiieHus 04.04.01- Xumus, Maructepckoil nporpammbl «Opranudeckas,
AJIEMEHTOOPraHuYecKass W OuoopraHuyeckass xuMus». BXoauT B BapHaTHBHYIO
4acTh y4eOHOro IIaHa — IUCIUILIMHEI 1o BeIOOpY: b1.B.JIB.1.1

TpynoeMKoCTh MUCHIUTUTNHEI 6 3a4eTHBIX eAUHUIIBI (216 dacoB). /(ucnummuHa
BKJIIOYAET 6 yacoB jekuuid, 18 yacoB npakTuieckux u 36 4acoB 1abOpaTOpPHBIX 3a-
Hatuid, 120 9acoB caMOCTOATETHLHON pabOThI, U3 KOTOPBIX 36 4acoB JaeTCs Ha K-
3aMeH. Peann3syercs BoO 2 cemecTpe.

HucruminHa «XuMusi KapOOHUJIBHBIX COCAMHEHHI» OMUpaeTcss Ha 3HAHUA,
YMEHHS U HaBBIKH, YCBOCHHBIE MIPU M3YUYECHHUM TaKUX JUCLUUIUIUH, Kak «OpraHuye-
cKkas XuMmus», «MexaHU3Mbl peaklMil OpraHUYEeCKuX coeauHeHun», «Crepeoxu-
Mus», «OpraHuYeCKUl CUHTE3» U JPYTHE.

Iesab ocBOEHUSA TMCHUNIMHBI

- yriyOJieHWe U pacliupeHue 3HaHUW 00 OJHOM W3 OCHOBHBIX KJIACCOB CO-
€IMHEHUI OPraHUYECKOU XUMHUH — XUMHUH KapOOHWIBHBIX COEIUHEHUT;

- yriayOJeHue W pacuiupeHue 3HaHUM O MPAKTUYECKUX BO3MOXKHOCTSAX HC-
MOJIb30BaHUSI KAPOOHWIILHBIX COSAMHEHUIN B OPraHUYECKOM CHHTE3E;

- IpUOOpETEHNE 3HAHUM O MOCJIETHUX HanOoJee aKTyallbHbIX HAMpPaBJICHUSIX
B JaHHOI 00J1aCTH.

3ajauM JUCUUIJIMHBI:

— yriyOJieHue W pacuIupeHre 3HaHUUM O CIoco0ax CHMHTE3a U OCHOBHBIX TH-
nax peakuui MoHo-, mu-(1,2-, 1,3-, 1,4-, 1,5)-, nonukapOOHUIIBHBIX COCAMHEHUI;

- OBJIQJICHUE U 3aKPEIUICHHE YMEHUS U HaBBIKOB ONTHMAJIBHOTO BEIOOpA METO-
JIOB ¥ YCJIOBH TIPOBEICHUS CHHTE30B KapOOHUIHHBIX COCTUHCHUIA;

-yri1yOJIeHrEe U 3aKpeTUICHUEe YMEHUS MTPABUJIbHO HHTEPIPETUPOBATH MOJTYUCH-
HbIE pe3yJIbTaThl HA OCHOBE BCEM COBOKYIMTHOCTH UMEIOIINXCS JaHHBIX, YUUTHIBAs

Pa3HOIINIAHOBOCTDH IIPOTCKAIOIIHUX ITPOLCCCOB.



JUi yCIIeIHOro OCBOEHMS JUCHMIUIMHBL «XUMHUSI KapOOHWIBHBIX COEIUHE-
HUI» y 00ydarolmuxcs 10JKHBL ObITh CPOPMHUPOBAHBI CIEAYIOLIUE MTPEIBAPUTEID-
HbIE KOMIETEHIUU:

-BJIaJICHUE CUCTEMON (DyHIAMEHTAIbHBIX XUMUYECKUX OHATUN - YMEHHUE UC-
MOJIb30BaTh PaHee MPHOOPETEHHBIE 3HAHUS TEOPETUUIECKUX OCHOB (DyHIaMEHTaIb-
HBIX Pa3/IeJIOB XUMUH MPHU PELICHUH MPo(ecCHOHANbHBIX 33/1a4;

- BJIaJICHUE HABBIKAMHM XMMHUYECKOIO SKCIIEPUMEHTA, OCHOBHBIMHA CHHTETHYE-
CKMMH U aHAJIMTUYECKUMHU METOAAMH MOJYyYEHHUS U U3yYEHUSI XUMUYECKUX BELIECTB
Y PEaKIIUN;

- BJIaJICHUE OCHOBHBIMH HaBBIKAMH MCIIOJIb30BAHMS COBPEMEHHBIX METOJIOB
MCCJIEI0BAHMS M aHAJIM3a BEIIECTB U MAaTEPUAJIOB, a TAK)KE MPOJYKTOB U3 HUX;

- 3HAHWE HOPM TEXHUKH O€30IaCHOCTH M YMEHHE peain30BaTh UX B Jlabopa-
TOPHBIX M TEXHOJIOTHYECKHUX YCIOBHSIX

- CIIOCOOHOCTH MOJIy4aTh U 00pabdaThIBaTh PE3yJIbTaThl HAYYHBIX IKCIIEPUMEH-
TOB C MCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHA.

HNuTepakTuBHbIe POPMBI COCTABISAIOT 6 4acoB JEKIUI U 6 YacOB MpaKTUYe-
CKHX 3aHSTUH BKIIIOYAIOT B ce0s JIEKLIMK BU3yaJIu3aluu, IPOOJIEMHBIE JIEKIIUH, JIeK-
uu-0ecemml.

B pe3ynbrare u3ydyeHus: JaHHOW AMCIMUILUIMHBI Yy 00yYaromuxcs popMupyroTcs
clenyomue oOIeKyJIbTypHbIe U 001enpodeccuoHalbHbIe KOMIIETEHIH (3JIEMEH-

Thl KOMIICTCHITUH ).

Kon wm dopmynupoBka
GopyHp Oranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMITETEHIINU

OK-10 -TeH/ICHIINM Pa3BUTHUSI COBPEMEHHON HAYKU U TEXHUKH;
TOTOBHOCTBIO K -4TO JOCTUTHYTh ycliexa B Oyaymiei mpakTHuecKon aes-
CaMOPA3BUTHIO, 3Haer TEJIBHOCTH BO3MO>XHO TOJIBKO IIPU IOCTOSIHHOM CaMoO-
camopealu3anuy, pPasBUTHM U COBEPUICHCTBOBAHMU MPOQPECCHOHATHHOTO
HCIIOJIb30BaHUIO MacTepCTBA

TBOPYECKOTO

HoTeHmaNa -YYUTbCA U TBOPYECKU HCIIOJIB30BATh IOCIEAHUE J0-

Ymeer CTH)KEHHS B 00JIaCTH OPraHUYECKOTO0 CUHTE3a B MPAKTU-
YECKOH AEATEIIBHOCTH

-TOTOBHOCTBIO K CAMOPa3BUTHIO, CaMOpeaIn3aliiy,
Bnaneer HUCIOJIL30BAHUIO TBOPYECKOI'O IIOTCHIIMAJIA I
COBEPIICHCTBOBAHUS MPO(PECCHOHAIIBHOTO MaCTEPCTBA




OIIK-1 raer -OCHOBHBIE CIIOCOOBI MOJYYEHHs M OCHOBHBIE PEaKI[UH
CIIOCOOHOCTBIO MOHOKap6OHI/IHBHBIX CoeﬂHHeHHﬁ.
HUCIIONIB30BaTh U -YMEET IIPUMEHITh HAKOIUICHHbIC 3HAHUS TEOpETUYEC-
pa3BuBAaTh VeerT CKHX OCHOB XUMUHU MOHOKap6OHI/IJIbHBIX COCJIMHEHUHN K
TCOPETUYECKHUE OCHOBBI HOBBIM CBEACHUSM O JIU-, TPH- U MOJTHUKAPOOHUIILHBIX
TPpaAUIIMOHHBIX 1 HOBBIX COCIMHCHUAX U UX NPEBpALICHUIX.
pa3neioB XUMUU [IpU
peleHnn -CIIOCOOHOCTBhIO TBOPYECKH HCIIOIH30BaTh M Pa3BUBATH
npoq)eCCHOHaJIbHLIX Bnaneer TCOPETUYECCKHUEC OCHOBBI TPAAUILIMOHHBIX M HOBBIX pa3ic-
3a1au JIOB XUMUH TIPU PEUICHUH MPOPECCHOHAIBHBIX 3a]1a4.
-3HaeT O0IMe MpaBUia TEXHUKA OE30MaCHOCTH B XH-
MUYECKHUX JIA0OpATOPUSIX. MPaBUIIA XPAHEHUS U UCIIOJIb-
3Haer 30BaHUs OTHEONACHBIX Y B3PBIBOOIACHBIX BEIIECTB.
OIIK-3 -HpaBI/IHEl MOJIb30BAHUS CPEACTBAMH OOIICH M WHINBU-
CrIoCOBHOCTS IyaJbHOU 3alUTHI.
peann3oBaTh HOPMBI -IIPUMEHSATH MPaBUJIa TEXHUKHU O0€30MaCHOCTH B XMMUYE-
TeXHUKH 6e30MacHOCTH CKHX JJa0OpaTOpHUIX U HA XMMHUYECKUX MPOU3BOJICTBAX.
B J1a00PaTOPHBIX U Ymeer -TI0JIb30BaThCSl CPEACTBAMH OOIIEH M WHAMBUAYAIbHON
TeXHOIOTHICCKITX 3alUTEl U OKa3aTh MEPBYIO IMOMOINb IIPU HECYACTHBIX
YCIOBUAX CliyqasX.
-3HaHUSIMH M CIIOCOOHOCTBIO PeaIn30BaTh HOPMBI
Braneer TEXHUKU OE30MAaCHOCTH B JIA0OPATOPHBIX H
TEXHOJIOTUYECKUX YCIOBUAX
-OCHOBHbBIE TEHACHUUH PAa3BUTHUSI COBPEMEHHON HAYKU U
3naer TEXHHUKHU,
K-1 -OCHOBHBIE METOAbI HCCIIEIOBAHNSA BEIIECTB U MaTepua-
CIIOCOOHOCTBIO JIOB.
IIPOBOJUTH Hay4YHBIE -BECTU HCCIIEIOBAHUE II0 TPEMIOKEHHOW TEMATHUKE,
UCCIICIOBAHUSA o BEPHO OIIPEAEIINTEL IIPUOPUTETHI U CTPATETUIO HCCIIEN0-
c(hopMyIUpPOBaHHOMN Vmeer BaHMsA, CaMOCTOSTEIPHO IJJAHUPOBATh U OCYIIECTBIATH
TEMAaTHKe, JKCIIEPUMEHT,;
CaMOCTOSITEIILHO -IIPEACTABIATE W IPOABUTaTh pPE3YyJIbTAT WHTEIEKTY-
COCTaBJISTH JIaH allbHOM JeSITEIIFHOCTH
HCCICTOBAHNA n -HaBbIKaMH BEJICHHMS HAYYHOTO HCCIICIOBAHUS 10 MPE-
MoJIy4aThb HOBBIC JIO’KEHHOU TEMAaTHKE, CAMOCTOSTEIbHOIO IJIAaHUPOBAHUSA
Hay4HBIC M IPUKIA/JHBIC B U BeJICHUS DKCIIEPUMEHTA;
JageeT
PE3yIbTaTEI -HABBIKAMH TIPEJICTABICHUS W TPOJABHKEHUS HOBBIX
HAy4YHBIX U IIPUKIAJAHBIX PE3YJIbTATOB MHTEIIEKTYyallb-
HOMU JIesITeIbHOCTH.
-TEOPETUUECKNE OCHOBBI XUMUYECKUX HAYK,
[K-2 . 3Haer - MpaBWJIa HCIIOJB30BAHUS JTAOOPATOPHOTO 000pyHOBa-
BIAJICHUCM  TCOpHCH U HUS JIJIS1 OKCTIEPUMEHTAILHON paboTHI.
HaBbIKAMHU
[PaKTHUeCKOil paGoThl B -TBopquIEI/I [IPUMEHATD noilyquHLIe 3HAHWUA U YMEHUS
M36paHHON 06JIACTH | Viyeer B HAYYHOU U MPAKTUYECKOU HEATEIBHOCTH,
XUMHH - TPAaMOTHO UCTIONB30BaTh JabopaTopHOe 000pyIOBaHHE

B [IPAKTHUYECKON U SKCIIEPUMEHTAIIbHOM padoTe.




-CIIOCOOHOCTBIO 1 YMEHHEM TBOPUECKH MMPUMEHSTh I10-
Jy4eHHbIE 3HaHUS B 00J1aCTH OpPraHMYeCcKOro CHHTE3a B
HAaY4YHOU U MPAKTUYECKOU JIEATENBHOCTH;
-CIIOCOOHOCTBIO M YMEHHMEM TIpPaMOTHO HCIOJIb30BaTh
nabopaTopHoe O0OpyAOBaHME B SKCIEPUMEHTAIbHOU
pabore.

Bnaneer

Jisa popmupoBaHUs BBIIEYKa3aHHBIX KOMIETEHIMM B paMKaxX JUCIMILIMHBI
«AKTyaJIbHbIE TMPOOJEMBI COBPEMEHHOM XHMHH» NPHUMEHSIOTCA CIEIYIOIINE
METOJIbI ~ aKTUBHOTO/ HWHTEPAKTHBHOIO OOY4YEHHS: JIEKIMH BHU3yalU3alluu,

poOJIeMHBIC JIEKITUH, JICKIIUU-0eCceIbl, UCCIIEI0BATEILCKIUI METO/I.

|. CTpykTypa 1 coep:KkaHue TeOPeTHYECKOH YaCcTH Kypca

«XuMHUsI KAPOOHWILHBIX coequHeHnD» (Jieknuul8 yacos, MAO 18 u).
Pa3nea |.. Cnioco0Obl cuHTE3a M CBOIiCTBa KapOOHMJIBHBIX COeIMHEHUIl
(8 yacon)

Tema 1. Crioco0blI cMHTe3a KAPOOHWIBHBIX COeTUHEeHUH (44).

MAO. Metoa: Jekuusi-oecena (4 4).

[TonyueHnne KapOOHUJIBHBIX COCIWHEHHH C HCIOJB30BAaHUEM PEAKIIHUMA
OKHCIICHMS, TUpaTallii, TUAPOJIN3a, THAPOOOPUPOBAHNS, THAPO(POPMHUIUPOBAHHS,
AMIMPOBAaHUS, MEPErpyNInUpOBOK (MMHAKOJIMHOBAsA, peakius Y npuca-Cepreesa),
CHUHTE30B Ha OCHOBE alleTOYKCYCHOro 3(dupa. Bo3MOKHOCTH HCIOJIB30BAHUS ITUX
MeTOA0B s moiaydenus 1,2-, 1,3-, 1,4-, 1,5-mukeToHOB 1 auaimbaeruaoB. CrocoOs!
cuHTe3a 1,5-TMKETOHOB: AUKETOHHAs KOHJEHcalusi, MeTo] PoOuHCOHA, peakius
Muxasjs, cuHTe3 uepe3 eHaMuHbl. CUHTe3 coelnHeHui, codetaromux 1,3-, 1,4- u
1,5-nmukapOoHmIbHBIE (hparMeHTHI BBEJACHHEM B peakiuio Muxass 1,3-1MKeToOHOB
¢ 1,2-nu3amMenieHHbIMU aKIENTOPAMU STUJICHOB.

Tema 2. Peakuusi HykjaeopuiabHoro npucoeauHenns (Ady) (44).

MAO. Metoa Jexknusi-0Oecena (4 4).

Mexanus3Mm. BiusiHre Ha CKOPOCTh peakiuu CTPYKTYPhI cyOcTpaTa U HYKJI€o-
dbunpHOCTU peareHTa. OCOOCHHOCTh MpPOTEKaHus peakuuu B psany 1,2-, 1,3-, 1,4-,
1,5-nmukeToHOB U AuanbaeruaoB. CHHTE3 reTepo- U KapOOIMKIOB HA OCHOBE 1,2-,
1,3-, 1,4-, 1,5-nukapOOHMIBHBIX COSTUHCHHI

Pa3znes 2. Peaknium KOHJAEHCAIUU MeK- U BHYTPpUMOJIeKyJIsapHbIe (10 4.).

Tema 1. Mexx- 1 BHYTPUMOJIEKYJISIPHbIEC peakuuu(6 4.).

MAO. Metoa: npodaemMHas JieKuus u Jekuus-oecena (6 4).

Konnencanus amunukindeckux 1,5-TUKETOHOB ¢ apOMaTUYECKUMU aJIbJIeru-
namu. Biusitaue cTpykTypHBIX (DakTOpoB B cyOcTpare (3amecTutesieid B METAaHOBOM




¢parmente, B a-CHo-rpynne, pazMepa 1ukia) Ha CTpOEHUE NPOAYKTOB KOHJEHCa-
nuu. B3anmopaeiicTBie ¢ METHJICHAKTUBHBIMU coeqUHEHUIMHU. Peaxknusts Muxanis.
BHyTpuMOIIEKYyISIpHbIE IUKIU3AUUU B PSIAY ATHIUKINYECKUX U CEMHUIIMKINYECKUX
1,5-nukeToHOB U 1,5,9-TpUKETOHOB B KHUCIIOM W IIETIOYHOU cpene. BHyTpumoieky-
JSIpHAs alnbA0JIbHO-KPOTOHOBAsE KOHAeHcanus. OOpa3oBaHUE LUKIMYECKUX (HOPM.
B3aumornpeBpaiiieHue OTKpBITOM M LUKIWYEeCKoW ¢opM. BHyTpumonexynspHas
muKim3amms 1,5-1ukeTtoH — ruapokcuguruaponupad. Crpoenue 1,5-I1UKETOHOB,
CHOCOOHBIX K TaKOM ITUKIN3ALUH

Tema 2. Ctepeoce/leKTUBHBIN CHHTE3 B Psily TPUKAPOOHMIBHBIX COeIH-
HeHwuii ¢ 1,3- u 1,5-pacnonoxenneM QyHKUMOHANBHBIX rpynm (4 4).

MAO. Metoa — npodJiemHas jgekuus (4 4).

Oprannuyeckre Karajau3aTopbl B CTEPEOCEIEKTUBHOM CHHTE3E: IMPUPOIHBIC
AMUHOKHUCJIOTBI M COEIMHEHUs MHBIX TUNOB. Keton Bunanna-Mumepa, MaKpoLyK-
JMYECKUE AUKETOHBI, aJIbJIOJUKETOHBI, JUAJIBIETUIBI B CTEPEOCEIEKTUBHOM CHHTE-
3e. MexaHu3M OpraHn4ecKkoro karanusa. JloMuHO-peakimu B “in 0ne-pot” mporiec-
cax.

Il. CTpykTypa u cogepxkaHne NPaAaKTUIECKON YaCTH Kypca

(18 gacos).

Pasnea 1. Pa3ged |.. CiocoObl cHHTE3a U CBOIiCTBA KAPOOHMJIBLHBIX CO€/IH-
HEHUH .

Cemunap 1. O630p cnoco00B CHHTE3a MOHOKAPOOHWJILHBIX COeTHHEHUI (2
4.). Pemenne 3amau mo crmoco0aM MoiydyeHUss MOHOKApPOOHUIIBHBIX COSTUHEHUH C
WCTIOJBb30BAaHUEM PEaKIMi OKHUCJICHUS, TUJpaTalluu, THUAPOIN3a, TUAPOOOpHUpOBa-
HUsl, TUIAPOGOPMUTIUPOBAHUS, ALMIMPOBAHUS, TIEPErPYNNUPOBOK (TMHAKOJIMHOBAS,
peakius Y npuca-CepreeBa), CHHTE30B Ha OCHOBE alleTOYKCYCHOTO d(upa.

Cemunap 2. Cnoco0s! nosyuenus 1,2-, 1,3-1ukap0ooHUIBHBIX COeIMHEHUIH
(2 4.). 1,2-JIluxapboHnsibHBIC coeHeHMS. [loydeHre U3 AUTHAHOB U PEAKITUIMHU
OKHCJICHHSI MOHOKETOHOB (S€0;), allMIonHOB, HEMPEACTbHBIX COCTUHEHHUI.

Cunre3 1,3-1MKETOHOB: KOHJIEHCAIMSI MOHOKETOHOB ¢ d(hrpaMu KapOOHOBBIX
KHUCJIOT, MEXaHU3M PEaKIUy; allJIMPOBAHUE €HOJIOB.

Pemenue 3amau ¢ uCronab30BaHUEM YKa3aHHBIX METOIOB.

Cemunap 3. Cnoco0b1 nosyvenusi 1,4-, 1,5-1uxapOoHMIbHBIX COeIUHEHUH
(2 4.). Cunre3 1,4-1MKETOHOB: AJTKWJIUPOBAHKUE (-TAJIOTEHKETOHAMH €HOJIATOB U
eHaMHHOB (peakuust CTOpKa); OKUCIUTENIbHAS AUMEpPU3alisl KETOHOB U O.-TaJIOr€H-
KETOHOB; CHHTE3bl HA OCHOBE allETOYKCYCHOTO 3(pupa.

N3yuuTh CcnocoObl TMONMYYEHUS AMUIUKINYECKUX U CEMUIUKINYecKkux 1,5-
JTUKETOHOB C MCIOJIb30BAHHEM PEaKIMU JUKETOHHOW KOHACHCAIUM, peakuuu Mu-
xanis, Mmetoaa PoOrHCOHa, EeHAMUHHOTO CUHTE3a. Perenue 3aia4 1mo teme.



Cemunap 4. HykineopuiabHbie peakuuu B psiay 1,2-, 1,3-q1uxeToHoB (2 4.).
Peaknus mykneodumbHoro npucoenunenus (Ady). MexanuzMm. OCOOEHHOCTh TPO-
TeKaHUs. BausHue Ha CKOPOCTh peaKIMi CTPYKTYpHhI cyOcTpaTa U HyKJI€O(HIBHO-
ctu pearenta. O-, S-, N-, P-, C-nykneodwibl, moaydaeMbie IPOU3BOIHbBIE. 3alInTa
KapOOHWJILHOM TPYTIIHIL.

Oco0eHHOCTH CBOMCTB AMKAPOOHUIIBHBIX coerHeHui. [ToBbIIeHHas peakiu-
OHHOCIIOCOOHOCTh 1,2-muKkapOoHMIbHBIX coenuHeHui. Peakius Kanumappo. ben-
3unoBas neperpynnupoBka. [lossimennas CH-kucnotHocThbl,3- AHMKapOOHUIBHBIX
coenuaennii. Keto-eHonmpHOE paBHOBecue. Kap6o- u rerepornmkmmzarus. Crnoco0-
HOCTb K KOMILJIEKCOOOpa3oBaHuto. Pemienue 3aiad mno teme.

Cemunap 5. HykineopuiabHbie peakuuu B psiay 1,4-, 1,5-1UKeTOHOB H
1,5,9-tpukeronoB (2 4.). OcoOEHHOCTB MMPOTEKAHUS PEAKIIMHA HYKJICOPUIHLHOTO
npucoeannenus (Ady) B psaay 1,4-, 1,5-1ukeToHOB 1 AuanbaeruaoB. B3aumoneii-
ctBue ¢ N-nykineoduiamu ¢ 06pa3oBaHueM S5- U 6-4JICHHBIX ITUKIOB. Peakius
neoitHoM muknu3anuu ¢ N,N-ounykineodunamu. CriocoOHOCTh K BHYTPUMOJICKY-
JIIPHOM aIbJ0JIbHOU LIMKIU3AIUU

CunTe3 TreTepo- W KapOomwkiaoB Ha ocHoBe 1,2-, 13-, 14- 15-
JTUKapOOHWIBHBIX COCTUHEHNN. BlMsHME yCIOBHI peakiii Ha HANpaBIICHUS IIHK-
muzanui (44).

Cemunap 6. MexMoJiekyasipable kKoHaeHcanmuu (2 4.). B3aumopeiictBue
ATUIUKINYECKUX 1,5-AMKETOHOB C 5-7-4JIEHHBIMH LUKJIAMH C apOMAaTHUYECKUMHU
anpaerugamu. llomyuenue cnupocoeaunenuii. O6patumocTh peakiuii. Croco0-
HOCTb MOJIYYEHHBIX COCMHEHUN K NATbHEHIINM LIUKIN3ausaM. B3aumoencTeue ¢
METWJICHAKTUBHBIMU coeiMHeHusIMU. Peakiiusa Muxass.. Pemienue 3a1au no teme.

Cemunap 7. BHyrpumosiekyasipabie nukausanum (2 4.). IloBenenne anu-
IHUK-TMYECKUX M CEMULIMKIMYECKUX |,5-ITMKETOHOB B KHCJIOW U LIETOYHOM CpeJe.
Brypu-monekynsipHas ajnbI0JIbHO-KpPOTOHOBas KoHAeHcarus. O0pa3oBaHue ITUKIIHU-
yeckux ¢opm. BzaumonpeBpaiienne OTKPHITON U ITUKINYECKON (HopM.

Cemunap 8. CrepeocesieKTUBHBIN CHHTE3 (2 4.).

TpukapOoHuabHbIe coeauHenus ¢ 1,3- u 1,5-pacnonoxenueM (QyHKIHOHAb-
HbIX Tpynm. Opranuueckue katanuszatopbl. Keton Bunanga-Muiepa, Makpomk-
JIUYECKUE JTUKETOHBI, aJIbJIOJIMKETOHBI, JUATBIACTHABl B CTEPEOCETEKTUBHOM CHUHTE-
3e. MexaHM3M OpraHMYecKoro Kataausa. JlomuHo-peakiuu B “in one-pot” mporiec-
cax.

Cemunap 9 (2 4.). O600marommii ceMuHap.

JlaGopaTopHbie 3aHsTH (36 YacoB).
TeMbl 1a00paTOPHBIX PadOT
[Ipennaraembie TEMbl KOMOMHUPYIOTCSI B 3aBUCUMOCTH OT LI€JIA UCCIICIOBAHMUS.



JlaGopaTopnas padora Nel. Cunre3 1,5-1ukeToHoB u 1,5,9-TpukeToHoB
peakuuell IMKETOHHOM KOHIeHCAlMu, peakuueil Poouncona, Muxasis wiu
yepe3 eHaMuHbI (7 4ac). [IpuMepbl CHHTE30B:

a. 2-(2-0KCOIMKIIOTCKCHIIMETHII ) [IUKJIOTEKCAaHOH;

0. 2-(2-0KCOIMKIONECHTHUIMETIII ) IUKJIOT€KCAHOH.

B. 2,6-01c(2-0KCOIUKIIONEHTHIMETHIT ) IUKJIOT€KCAaHOH

JlaGopaTopHnasi padora Ne2. Cunre3 1,4-1uKapOOHUIBHBIX COeIMHEHHU I
peaknuei OKHCJIeHUsI WM B3aumojeilictBueM ¢ o-Cl-keronamu (7 yac).

IIprmepsl CHHTE30B:

a. 2-OKCOIMKJIOTeKCHIIIMKIIOTEKCAHOHA;

0. 2-OKCOIMKJIONEHTUIIIIUKIIOTE€KCAaHOHA.

Jlabopatopnasi padora Ne 3. [losryyeHne TPUKETOHOB, cOBMelawmux 1,3-
u 1,5-1uxkapoonniibabie pparMenThl U UX peakuun ¢ N-nykiaeopunamu (7 4).

[Ipumepsl CHHTE30B:

a. 2-(4,4-TumeTri-2,6- mnoKconuKiIorekcn)-1,4-mupenmnoyranuon-1,4
(106) u ero B3aMMOJCHCTBHE C aMMHAKOM ¢ OOpa3oBaHUEM coeauHeHus 3-(2-
AmuH0-4,4- nuMeTHI-6-0KCOMKIIOreKCeH-1-1i)-2,5- nudermmmuppo (213).

0. 2-(2,6-Inokconukiorekcun)-4-okco-4-pennndyranonas kucnora (107) u ee
B3aMMOJICUCTBHE C METHJIAMUHOM C 0Opa3oBaHueM coenuuenus 1,7,7-Tpumerni-5-

okco-2-¢pennn-1,4,5,6,7,8-rekcaruipoxuHoiuH-4-kapOooHoBas kuciota (218).
JlabopaTtopnasi padora Ne 4. Bzaumoneiicreue 1,5-1uxkeTonoB ¢ N-Hyki1€e0-

¢puaamu u ¢ N,N-, N,O-ounykieopunamu (7 4). (Mcnons3yroTcs pa3inyHbie uc-
XOMIHbIE 1,5-TUKETOHBI B PEakiiuu ¢ 0-(PSHWICHINAMIUHOM U 0-aMHUHO(EHOJIOM).

[Iprmepbl CHHTE30B:

a. [Tomyuenue 9,10-audennnnexaruapoaKpuanHa

0. AmuHOmepokcuaupoBanue 1,5-aukeroHa 2-(2-OKCOIMKIOTEKCUIMETHI)-
[IUKJIOTEKCAaHOHA B MPUCYTCTBUU YKCYCHOM KUCIOTHI.

JlabopaTtopnasi pa6ora Ne5. BuyrpuMoJiekyasipHas nukanzanus 1,5- u
1,5,9-trpukeronon (8 yaco).

a. lllemounas rukau3arus 2-(2-0KCOMMKIOreKCHIMETHII )IIMKJIOTeKCaHOHa,

0. [llenounas muku3anus 2,6-61c(2-0KCOUMKIOTECHTUIMETHI ) ITUKIIO-
reKCaHOHa.

[1l. YHEBHO-METOJANYECKOE OBECIIEYHEHUE

CAMOCTOSATEJBHOMN PABOTHI YUAIOIIUXCHA

VY4eOHo-MeTonYecKOe 00eCrIeYeHnEe CaMOCTOSTENIbHON paboThl 00yyYaromnX-
Csl TIO JTUCIUTUINHE «XHUMHUsI KapOOHWJIBHBIX COCIMHEHHI» MpeacTaBiieHo B [Tpuio-
*eHuu | U BKIoYaeT B ceOs:



TUTaH-TpadUK BBIMOJHEHUS CAMOCTOATEIBHONH PabOThl MO JAUCIUIUIMHE, B TOM
YHCJIe MPUMEPHBIE HOPMBI BPEMEHHU Ha BBITIOJIHEHUE 10 KaXIOMY 3aJIaHUIO;

XapaKTEepUCTHKA 3a/laHuH ISl CAaMOCTOSATENBHON pabOThl 00YUYaAIOIIUXCS U ME-
TOAMYECKUE PEKOMEH/IAINH 10 UX BBHITOJTHCHHUIO;

TpeOOBaHUS K MPEICTABICHUIO H O(DOPMIICHUIO PE3yTbTATOB CAMOCTOSITEITLHOM
paboTHI;

KPUTEPUH OLICHKH BBITIOJHEHUS CAMOCTOATEIHLHON PaOOTHI.

IV. KOHTPOJIb JOCTUXKEHWS LIEJIEM KYPCA

Ne | Konrtpomupyemsie Koppb! 1 aTamns! OneHouHble CpeacTBa
/o paszensl / TeMbl (dbopmupoBaHus TEKYIIUH KOHTPOJIb MIPOMEXKYT
T CILIUIIIIUHBI KOMIIETEHIINH Oo4Hasd aT-
TeCTaIHs
1 | Pa3gea I. Cnoco- 3Haer: 1. I'pynmoBoe o0cyx-
ObI CHHTeE3a H nenue (YO-4) nexiu- DK3aMeHa
cBoiicTBa kap6o- | OK-10 OHHOTrO MaTepHana , LIHOHHBIE
HWIBHBIX COEIHU- cemuHapbl NoNe 1-3. BOIIPOCHI
HEHHUH . VMeerT: 2. Cob6ecenoBanme (YO- | NeNe 1-7.
1) - monmydeHue g0mycKa
Tema 1. CriocoOsr K BBITIOJIHEHHIO J1a00-
CUHTe3a Kap0o- aTopHbIX padot Ne 1-3.
HWIBHBIX COEINHE-
HUH. 3. Beimonaenue abopa-
Cemunapsr Ne 1-3. TOpHBIX paboTsr Ne 1-3
JlaGopatopHsle pa- (ITP-6), Hanucanue u
00Tl Ne 1-3. Bmaneer clada oT4deTa.
3Haer: 1. I'pynnosoe o6cyx-
nenue (YO-4) nexuu- DK3aMeHa
Pazpnean I. - OHHOT'0 MaTepuaia , [IUOHHBIE
Tema 2. Peaxmus . Ymeer: cemuHapbl NeNe 4-5. BOIIPOCHI
OIIK-1
HYKJI€0()UIBHOTO 2. CoGecenoBanue (YO- | NeNe 8-14.
IPUCOCTUHECHNUS 1) - monmy4enue nomycka
K BBINOJIHEHHIO J1Jabopa-
Cemunapsl Ne 4-5. TOpHOI paboThl Ne 4.
JlaGopatopHas pa- 3. Beinonnenue nabopa-
6ota Ne 4. TOpHOHN paboThl Ne
Bnaneer 4(ITP-6), nantucanuie u
c/1agya OTYeTa.

Pazten 2. 3HaeT: 1. I'pynnoBoe 06Cyx- Ok3ameHa
Peakimu KoOHIeH- Vireer nenune (YO-4) nexuu- [IUOHHBIE
cauum  Mek- W OIIK-3 OHHOI'0 MaTepuaa , BOIIPOCHI
BHYTPHMOJIEKY- cemunap Ne 6. NeNe 14-
NSpHBIE 2. CobecenoBanue (YO- | 109.

Tema 1. Mex- u 1) - mony4eHue I0MycKa




BHYTPUMOJIEKY- Brnaneer K BBITIOJTHEHUIO J1abopa-
JISIPHBIC PEAKIINH TOPHBIX paboT Ne 1-3.

3. Brinonnenwue nabdopa-
CemuHnapsl Ne 6. TOpPHOM paboTHI Ne 5,
JlaboparopHsle pa- HaNMCcaHUe U c/1a4ya OT-
60ThI Ne 5. yera.

4. Hannucanue KOHT-

poJibHOM padoThl Ne |

(ITP-2) o ) mo Temam

cemuHapoB Ne 1-5.

3Haer: 1.. I'pynmoBoe o0cyx- DK3aMeHa

Pazpen 2. nenve (YO-4) nexun- L{MOHHBIE
Tema 1. Mex- u : OHHOTO MaTepHana , BOIIPOCHI
BHYTPUMOJICKY- TK-1 Ymeer: cemuHapbl NeNe 7-8. NeNe 20-
JSIPHBIE PEaKIIUU 23.
Cemunapsr Ne 7-8. Braneer
Paznea 2. 3Haer: 1. I'pynnoBoe 00cyx- Dk3aMmeHa
Tema 2. Crepeo- nenune (YO-4). 0606- LUOHHBIE
CCJICKTUBHBIA CHH- maromuii cemuHap Ne 9. | Bonpocsl
T€3 B psALY TpUKap- Ywmeer: NoNe 24-
OOHWIBHBIX CO€IM- | [TK-2 2. Hanmcanue koHT- 28.
Henwii ¢ 1,3- u 1,5- poJsibHOH paboThI Ne 2
PacIoIOKEHUEM Biazeer (ITP-2) no Temam cemu-
(GyHKIMOHATBHBIX HapoB Ne 6-9.
rpynn
Ob6o06maromuii ce-
muHap Ne 9.

TUOBBIE KOHTPOJIBHBIE 3aJaHHs, METOJAUYECKUE MATEPUAIIbI, ONPEICIISIONINE
MPOIIEAYpPHI OIICHUBAHUS 3HAHUN, YMEHHUI U HABBIKOB U (MJIM) OMbITA ACSITEIHLHOCTH,
a TaKXKe KPUTEPUM M TMOKa3aTesv, HEOOXOAUMBIC Jii OIEHKH 3HAHWM, YMEHUH,
HaBBIKOB M XapaKTepH3ylollue dTanbl (OPMUPOBAHUS KOMIIETEHIMM B MpoOIEcCce
OCBOCHHS 00pa30BaTEIHLHOM MPOTPAMMBI, TpeJcTaBiIeHbI B [Ipunoxxennn 2.

V. CHUCOK YYEBHOM JIUTEPATYPBI U UTH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHBI

OcHoBHas JMTEparypa
(31eKTpoHHbIE M IeYATHBIE H3TAHUS)

1. 1,5-/IlukapOOHWIbHBIE COCTUHEHHUS] B OPTaHMYECKOM CHHTE3€: MOHO-
rpadus / B.W. Beicomnkumii, B.A. Kamunckuii, T.U. Axkumona, O.1O. Cnabko, A.H.
Anpaun, H.II. Barpuna. Pen. Briconkuii B.1., HoBukos B.JI. — Bmaausoctok: N3x-
Bo JIBDY, 2014. — 392 c.



2. Kamunckuii, B. A. Opranndeckas xumusi. B 2-x 4. YueOHuK a1 aka-
nemudeckoro OakamaBpuara / B.A. Kamunckuii. - 2-¢ u3g., ucrp. u nom. - Mocksa:
NzparensctBo KOpaiit, 2017. — 287¢. — 1 wacth, 314 ¢ -2 4acTs.

http://lib.dvfu.ru:8080/lib/item?id=chamo:7298&theme=FEFU
3. Oprannueckas xumus: ydeOHuk: B 4-X kH. / O.A. Peytos, A.JI. Kyp,

K.II. Bytun - M.: U31-Bo. Mock. yH-Ta, 2004. — Ku.1-4.

4, Tutue JI., bpame I'., I'epuke K. JlIoMuHO-peakuuu B OPraHUYE€CKOM
cuHte3e. MockBa. bunom.  JlaGopatopuss  3manmit.  2010. 671 c.
www.twirpx.com/file/932137 http://catalog-knig.ru/item/1333 win-

dow.edu.ru/resource/937/69937

5. ®enopos A.1O., I'ynenoBa M.B., Manemuesa 10.b., HroueB A.B. Oc-
HOBBI CTEPEOCENEKTUBHOTO CUHTEe3a: YdeOHoe mocooue. — Hwxuuit Hosropon:
Huxeropoackuii rocynusepcurert, 2014. — 82 c.

www.unn.ru/books/met_files/stereochem.doc

6. 3notun C.I'., Kyuepenko A.C., benenkas M.I1. Oprannueckuii katanus

ACUMMETPHUYECKOM albJ0JIbHON peakiuu. KaTtanuzaTopsl u peareHtsl //Ycnexu xXu-
mun. 2009.T. 78. Ne 8. C. 796-844.
0) 10MOJTHUTEIbHAS

1. Kamunckuii, B. A. Oprannueckas xumus : yueOHoe nocooue / B. A.
Kamunckuii. - Bnagusocrtok : M3a-Bo JlanbHeBocT. yH-Ta, 2004. - 594 c.

2. Mansues O.B., beneukas N.II., 3notun C.I'. OpranokaraauTudeckue
peakiun Muxass u @punens-Kpadrca B SHaHTHOCEIEKTUBHOM CHUHTE3€ OMOJIOTH-
YecKd akTHBHBIX BemecTs // Yenexu xumun. 2011.T. 80. Ne 11. C. 1119-1165.

3. Pizzarello S., Weber A.L. Prebiotic amino acids as asymmetric cata-
lysts//Science. 2004. V. 303. P. 1151-1195.

4, Xapuenko B.I'., ITuenunnesa H.B., Mapkosa JI.U. 1,5-J/lukeToHbI U
0KCO-1,5-TUKETOHBI B peaKIUsIX BHYTPUMOJICKYJIIpHOU KapOorukiuzanuu // XK. op-
ran, xumun. 2000. T. 36. Ne 7. C. 959-976.

S. Axumosa T.U., Banenko K.A., Beicoukuit B.11. BHyrpumonekyisap-
Hasl [UKIU3aus amuuukIndeckux 1,5-mu- u 1,5,9-tpukeronos // XK. opranud. xu-
mun. 2001. T. 37. Ne 8. C. 1126-1132.

6. Anmua AH. Cunte3 TeTpakapOOHUIBHBIX COCIUHEHUN, COUYETAIOIINX
1,3-, 1,4- u 1,5-nukapOoHmIBHBIE (pparMeHThl, U UX N-rereporukin3anus. uc. ...
KaHJ. XUM. HayK.. BnmaguBocrok: JIBI'Y. 2002. 135 c.

1. Axumona T.M. Aimmnukmnyeckue 1,5-1ukeTonsl ¢ o-C-3aMECTUTESIISIMU:
IWC... 1-pa XuMud. Hayk. Bimagusocrtok. JIBI'Y. 2002. 292 c.

8. NBanenko K.A. AnbAOJbHO-KPOTOHOBAsl KOHAEHCALUS B PSAy alu-
UUKINYecKux 1,5-aukeToHoB u 1,5,9-tpukeToHos. . [uc. ... kKaHa. XuM. HayK.. Bria-
nuBocTok: JIBI'Y. 2001. 135 c.

B) UHTEepHeET-pecypcenl


http://lib.dvfu.ru:8080/lib/item?id=chamo:7298&theme=FEFU
http://www.twirpx.com/file/932137
http://catalog-knig.ru/item/1333
http://www.unn.ru/books/met_files/stereochem.doc

1. AnncumoBa H.A. nentudukanus opraHudecKux coeMHeHn: YueOHoe
nocobue mo opranuyeckoil xumuu // ['opuo-Anraiick: PUO T'AT'Y, 2009. - 95 c.
http://window.edu.ru/resource/407/72407

2. Hepsiouna I'.U., HeuaeBa O.H., IToranosa N.A. [Ipaktukym mo opra-

Huueckor xumuu. Yacts 1. Peakiuu oprannueckux coenuHenuil. - Camapa: M3a-Bo
"Vuusepc-I'pynm", 2007. - 171 c.

a. http://window.edu.ru/resource/569/63569

3. Cwmut, B. A. OCHOBBI COBPEMEHHOTO OpraHuueckoro cunreza / B.A.
Cymut, AJI. Huneman. — M.: bunom, 2009. — 750 c. moctymHO TO ajapecy
http://nomera-onlines.eu/himija/16662-0snovy-sovremennogo-organicheskogo-
sinteza-v-smit.html

4, JIu6, I'. CuHTe3 opraHMYECKHX IpenapaToB M3 MajbIX KOJIMYECTB Be-
mectB / I'. JIu6.- Cnb. : I'ocxummsgar, 2012.- 164 c., AOCTYIIHO 1O ajapecy
http://www.twirpx.com/file/75387/

S. JIn, JIx. Ix. Imennsie peakunu. MexaHu3Mbl OpraHUYECKUX PEaKLIUN
/ Jx. Jx.JIu, M. : burom, 2006.-457 c., noctymHo 1o aapecy http://chemistry-
chemists.com/Uchebniki/Chemistry-books-Organika.htmi1

Ilepeyenn pecypcoB HH(OPMANMOHHO-TEJTCKOMMYHUKANMOHHOM CeTH
«HHTEpHET»
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/

e

VI. METOAUYECKHUE YKA3AHUSA 1O OCBOEHUIO JUCHUIILJIU-
HbI

OcBoeHME MUCIHUIUIMHBI CIEIyeT HaYMHATh C M3y4deHUs padodei yueOHOMU
MpOTpaMMbl, KOTOpasi COACP>KUT OCHOBHBIE TpeOOBaHUS K 3HAHUAM, YMEHHUSIM U
HaBblkaM. OO0s3aTeNIBHO CIIEIyeT YYUTHIBATh PEKOMEHIAIMU TpernogaBaTess, JaH-
HBIE B XOJI€ JICKIIUWA. 3aT€M — IPUCTYNaTh K U3yUEHUIO OTJEIbHBIX PA3/EeJIOB U TEM B
MOpsJIKE, MTPETYCMOTPEHHOM IMPOrPaMMO.

[TonyuuB mpencraBieHre 00 OCHOBHOM COJECpPAHUU paszielia, TeMbl, HE0O-
XOAUMO M3YyYHUTh MAaTepuall C MOMOIIbI0 PEKOMEHIYEMON OCHOBHOW JIMTEPATYPHI.
LenecooOpa3Ho cOCTaBUTh KPATKUM KOHCIIEKT UM CXEMY, OTOOpakKarolyt0 CMBICT
U CBSI3M OCHOBHBIX TOHSATHUM JaHHOTO pa3jiefia U BKIIOYEHHBIX B Hero Tem. O0s3a-
TEJIbHO CJEAYET 3alMChIBATh BO3HUKIIKME BOIPOCHI, HA KOTOPHIE HE YJIAJIOCh OTBE-
TUTb CAMOCTOSITEIBHO.
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1. MoaAroToBKAa K MPAKTUHYECKUM 3aHATUSIM — YCTHOMY ONIPOCY M FPYNIOBOMY
00CyKICHUIO MaTepuaJia
MeTtoa: ['pynmoBoe o6cyxaenue (Y O-4) eKinoHHOTO MaTepuaia ,

[Ipu moAroToBKE K YCTHOMY OMPOCY U TPYIIIOBOMY OOCYKJICHHIO TEMbl CEMH-
Hapa BOCIIOJIb3YHTECh MaTepraiaMu JIEKIMH, TPE3eHTAIINI U PEKOMEHI0BaHHOM
nuTepatypoi. [1oaroToBUTE OTBETHI HA BOIIPOCHI, YKa3aHHBIE B IIJIAHE MMPaKTHYe-
CKOI'O 3aHSTHA.

3anaHue HA IOM K NPAKTHYECKUM 3aHATHAM Ne 1-3.

1. [ToATOTOBUTHCS K PELICHUIO 337a4 M0 crocobaM CHHTE3a MOHOKapOOHUIIb-
HBIX COCMHEHUN C UCMIOJIB30BAaHUEM PEAKIIUM OKUCICHUS, TUIpATalluK, THIPOJIN3A,
TUAPOOOPUPOBAHUS, THAPOPOPMUIUPOBAHMS, AIlUIUPOBAHUSA, IEPETPYIITUPOBOK
(muHakoJMHOBas, peakuus Y apuca-CepreeBa), CHHTE30B Ha OCHOBE MaJOHOBOTO M
aIleTOYKCYCHOT'0 3(pUPOB.

2. I3ydnTh TEMY M TTOATOTOBUTHCS K PEIICHUIO 33/1a4 10 CITIOco0aM MOTyYeHHS
1,2- u 1,3-mukapOOHWIBHBIX COCAUHEHUN C TMPUMEHCHHEM IUTHAHOB, PEaKIIHHA
OKHUCJICHUSI, KOHJEHCALIMK, CHHTE30B Ha OCHOBE alleTOYKCYCHOTO 3upa u Jip.

3. M3yunTh TeMy U MOATOTOBUTHCS K PEIICHHUIO 33/1a4 10 CIIOc00aM MOTydeHuUs
1,4-, 1,5-mukapOOHUIBHBIX COSIUHEHUN C MCIOJIb30BAHUEM PEaKIIUU OKHUCIUTEIb-
HOM IMMepH3allii, EHAMUHHOTO CUHTE3a, TUKETOHHOW KOHJICHCAIMH, peakunuu Mu-
xanyg, Mmetoaa PoOuHcoHa.

4. Cunte3 coemuHeHmi, coueraronmx 1,3-, 1,4- u 1,5-mukapOoHUIIbHBIC
dbparMeHThl JMKETOHHOM KOHJEHcalued u peakuue Muxasns 1,3-IUKEeTOHOB
(IuKIIOTeKCaHAMOHOB-1,3 W aleTwialeToHa) ¢ o,3- HempeaelbHbIMU KETOHAMU
(METUBUHWIKETOH, OCH3alIb- U JUOEH3AIbAIlETOH U JIp.) U C 1,2-au3aMenieHHbIMU
ATUJIEHAMH C aKLIENTOPHBIMU 3aMECTUTEIIAMU (IMOCH30UIITUIICH).

[ToAroTOBUTHCS K PEIICHUIO 3a]1a4.

3ajaHue HA I0M K NPAKTHYECKUM 3aHATHAM Ne 4-5.

1. Wsyuuth peakuuu HykieopuibHOro npucoenudenus (Ady) B paay 1,2-,
1,3-, 1,4-, 1,5-nuketonoB u 1,5,9-tpuketoHoB. OCOOCHHOCTH MPOTEKAHUS PEAKIINN
B Sy AUKapOOHWIBHBIX coeuHeHU. CUHTE3 reTepo- U KapOOIMKIOB. MeXaHU3M.
BiusiHue Ha CKOPOCTh peakiMu CTPYKTYphI cyOcTpaTa U HyKJI€o(pUILHOCTH peareH-
Ta. O-, S-, N-, P-, C-nykneoduibl. [ToATOTOBUTHCS K PELICHUIO 3a]1a4.

3aaHue HA I0OM K NPAKTHYeCKUM 3aHATHAM Ne 6-8.

N3yuuth TeMy «MexXMOIEKYIIpHBbIE KOHACHCAIMI B PSIAY aTUIIAKIMYECKUX
1,5-1MKETOHOB ¢ 5-7-4JICHHBIMU LIMKJIAMH C apOMaTUUYECKUMH albAeruaaMu. Biau-
MOJICUCTBHE C METHJICHAKTMBHBIMU coequHeHUAMHU. Peakums Muxanis. Ilo3nako-
MUTBCSI C BHYTPUMOJICKYJISIPHBIMU ITUKJIM3ALUSIMU ATUIUKINYECKUX U CEMUITUKIIN-



4eCKUX |,5-IMKETOHOB B KHUCJIOM M IIEJIOYHOHM Cpene, B3anMOIIPEBPALLEHHEM OT-
KPBITOH 1 nukindeckoit popm. [1oArOTOBUTECS K peLIEHUIO 3a/1ad.

Pazo6pate Temy «CTepeoceneKTUBHBIN CUHTE3» Ha MpUMepe TPUKAPOOHUIIb-
HBIX coeAnHenus ¢ 1,3- u 1,5-pacnonoxenneM QyHKIIMOHATBHBIX rpymnmn. Opranu-
yeckne karanusatopsl. Keton Bunanga-Muiiepa, MakpOUMKINYECKHE JTUKETOHBI,
AJbJIOJUKETOHBI, JUAIBIETUABI B CTEPEOCEIIEKTUBHOM CHHTE3€. MeXaHu3M OpraHu-
4eCcKoro karanusa. JloMuHO-peakiuu B “in One-pot” mporieccax.

I1oATOTOBUTHCS K PELICHUIO 331a4.

3agaHue Ha I0M K NPAKTHYeCKOMY 3aHATHIO Ne 9.

[ToaroroBUTHCS K 0000MIAIOIMIEMY CEMUHAPY, MTOBTOPUTH MPONICHHBIE pa3ie-
JIbI JIEKIIMOHHOT'O Kypca.

2. IToaroroBka Kk JialoOpaTOpPHBLIM padoTam

JlabopaTopnas padora Nel. Cunre3 1,5-1ukeToHoB u 1,5,9-TpukeToHOB
peakiueil IMKeTOHHOW KOHIeHCAlMU, peakuuneil Poouncona, Muxajis win
yepe3 eHAMUHBI.

3aganue Ha 10M:

-IIpocMoTpeTh MaTepuan JeKuuii, yaeOHUKa, MOHOTpa(yH, MOCBAIICHHBII
croco0aM CHHTE3a MOHO- U TUKETOHOB,

--O0paTuTh BHUMaHHE HA MEXaHU3MbI PEAKIIUH, JISKAIUX B OCHOBE CHUHTE30B.

-IloaroTOBUTHCS K MOTYYEHHUIO IOMyCKa K JaOopaTOpHOI paboTe 1Mo BceM
IyHKTaM, YKa3aHHBIM B PEKOMEHIAIIUU (CM. HIDKE).

N3yunth METOAMKY CHHTE3a U CXEMY PEaKIIMK OJTHOTO U3 BEIIECTB MO yKa3a-
HUIO TIPEno1aBaTes:

a. 2-(2-0KCOIMKIOTeKCUIMETHII ) [IUKJIOTC€KCaHOH;

0. 2-(2-0KCOIMKIONMEHTHIIMETHIT ) IUKJIOTEKCAHOH.

B. 2,6-01C(2-OKCOIMKIONEHTUIMETH ) [IUKIOTeKCAHOH

JlaGopaTopnas padora Ne2. Cunre3 1,4-1MKapOOHMIbHBIX COeIUHEHUM
peaknuei OKHCJIeHUsI WK B3aumojeiictBueM ¢ a-Cl-keronamu.

3ajanue Ha 10M:

VYkazanus te ke, uTo v 17151 paboThl Nel.

N3yunth METOAMKY CHHTE3a OJTHOTO U3 BEIIECTB 0 YKA3aHUIO MPErno1aBaTers:

[Ipumepsl CUHTE30B!

a. 2-OKCOILIMKIIOT€KCUIIIIUKIOT€KCAHOHA;

0. 2-OKCOIMKJIOTICHTHIIIUKIIOTCKCAaHOHA | JIP.

JlabopaTtopnasi pa6ora Ne3. BzanmopeiictBue 1,5-1ukeToHoB ¢ N-HyKI1€0-
¢puaamu u ¢ N,N-, N,O-Ounykiaeopuaamu. (Mcnonb3yroTcsi pa3iudHble UCXO/I-
HbI€ 1,5-TUKETOHBI B peakiuu ¢ 0-(heHUICHIUAMUHOM U 0-aMUHO(EHOIIOM).

3ajanue Ha 1OM:



VYkazanus Te ke, 9To U 115 padboThbl Nel.

N3yuuTh METOAMKY CHHTE3a U CXEMY PEaKIIMU OJHOTO W3 BEIIECTB IO yKa3a-
HUIO TIPENOIaBaTEs:

IIprmepsl CHHTE30B:

a. [Tonyuenue 9,10-mudennnaexaruapoakpuinta

0. AmuHomnepokcuaupoBanue 1,5-mukeroHa 2-(2-OKCOIUKIOTEKCHIMETHII)-
[IUKJIOTEKCAaHOHA B MPUCYTCTBUU YKCYCHOM KUCIOTHI.

Jlabopatopuasi pa6ora Ned. IlosryueHue TpUKeTOHOB, coBMemawmux 1,3-
u 1,5-1ukapOonniibHbie pparMeHTsl U UX peakuun ¢ N-Hykiieoguinamu.

3ananue Ha 10M:

VYkazaHus te ke, 4To u s padoThl Nel.

N3yuuTh METOAMKY CUHTE3a U CXEMY PEaKI[MU OJHOTO U3 BEHIECTB IO yKa3a-
HUIO MPENoIaBaTelis:

[Ipumepsl CHHTE30B:

a. 2-(4,4-Ilumerun-2,6-auokconukiaorekcun)-1,4-nudennnoyrananon-1,4 106
U €r0 B3aWMOJICHCTBHE C aMMHAaKOM ¢ oOpa3oBaHHeM coeauHeHus 3-(2-AmuHo0-4,4-
JTUMETHUII-6-0KCOMKIIOTeKCeH-1-11)-2,5- nudenunmuppoit 213

0. 2-(2,6-/Inokconmkiorekcmn)-4-okco-4-pernnoyranoBas kucinota 107 [83].u
€€ B3aUMO/ICHCTBUE C METHJIIAMUHOM C oOpa3oBaHueM coeauHenus 1,7,7-Tpumeru-
5-okco-2-penmi-1,4,5,6,7,8-rexkcaruipoxuHoanH-4-kapOoHoBast kuciaora 218.

Jlabopatopnasi padora NeS. Buyrpumosieky/sipHas nukianzamusi 1,5- u

1,5,9-TpukeTOHOB.

3aganue Ha 10M:

VYkazanus te ke, uTo 1 1715 padoThl Nel.

N3yuuTh METOIMKY CUHTE3a M CXEMY LIUKIIM3ALMKU OJJHOTO U3 BELIECTB IO YKa-
3aHUIO MIPENoaBaTeNs:

[Iprmepsl CHHTE30B:

a. Hlenounas nukim3anus 2-(2-0KCONMKIOreKCUIIMETHI ) IUKIIOTeKCAaHOHA;

6. lllenounas muknuzanus 2,6-0uc(2-
OKCOIIMKJIOTIEHTHJIMETHJI ) {UKJIOT€KCAaHOHA

PexoMeHIanuu no moJiy4eHuIo J0MycKa K JadopaTopHoii padore
o pesyJabraTtam codeceqoanus (YO-1)

CTyneHT JOomyCcKaeTcsl K BBIMOJTHEHUIO JJA0OPaTOPHOU pabOThI TOIBKO MOCTIE
MOJTy4eHUS pa3perieHus (f1omycka) npenoaasarens. CobecenoBanue BeaeTcs mo 4
KPUTEPUSIM.

1. Teopemuueckasn uacms. CTyIEHT JOJHKEH 3HATh, KAKOW paszies TeopeTnye-
CKOW 4acTH Kypca JEMOHCTPUPYETCs BBITIOJHIEMOU JIa0OpaTOpHOU pabOTON U Ka-



KYIO IIPAKTUYECKYIO 11eJIb MpecieayeT nanHbi cunres. [Ipu cobecegoBanuu Tpedy-
eTCs:

-OTBETUTH Ha BOMPOCHI IO TEOPETUUECKOM YacTH Kypca,

-HaNKMCcaTh CXEMY PEaKILUH, JIeKalleld B OCHOBE CUHTE3a,

-CXeMbI 00pa30BaHus MOOOYHBIX MPOYKTOB,

-pacrnucatbh MEXaHU3M OCHOBHOM M MOOOYHOM peakiuu,

-yKa3aThb YCJOBHS, CIOCOOCTBYIOIIME MAaKCHUMaJIbHOMY BBIXOJY IIEJIEBOTO
IPOJIYKTA,

-3HaTh PU3HAKU OKOHYAHUS PEAKIUU.

2. HapucoBath cxemy ycmano6ku, Ha KOTOpOW OyJIeT TPOBOJAUTHCS CUHTE3, U
pacckaszaTh O KaXJOM 3JIEMEHTE YCTAaHOBKH, MPABUJIBHO Ha3BaB €ro (peaklMOHHAas
OJIHO-, IBY-, TpEXropJjasi Kojioa, ee CHapsLDKeHHE — TEPMOMETP, XOJIOMIbHUK JInOu-
Xa, MEXaHWYeCKasi MeIllajika, KarelbHas BOPOHKA, Koyba DpieHmeliepa B Ka4ecTBE
pUEMHUKA U JIp.), U TPAMOTHOM HCIIOIb30BaHUU BCEX AIEMEHTOB YCTAHOBKH.

3. [loapoOHO pacckazath 0 xoode 8bINOJHEeHUs pabombl C TIOSICHEHUEM BCEX
CTaJMil: MOCIIEOBATENBHOCTA 3arpy3KH PEareHTOB, PAaCTBOPUTENISA, KaTalu3aTopa,
TEMIIEPATYPHOM PEKHUME, MHTCHCUBHOCTH MEPEMENIMBaHMS, MPU3HAKAX 3aBepliie-
HUSI PEaKlNK, CTAJIUU BBIJICICHUS MPOIYKTa, METOJI€ €r0 OUUCTKHU (MEPEeKPUCTAIIIN-
3a1us, MeperoHKa u Jip.) U uaeHTU(UKaIUN.

4. OTBETUTDH HA BOIIPOCHI O MexHuKe 6e30nacHol pabomul ¢ UCTIOJIb3yEMbIMU
BEILIECTBAMU.

BoinosiHeHue 1a00paTOPHOIl padoTHI.

Kaxnas nabopatopHas paboTa HpHBsi3aHa K OINPEACIICHHOM TEOpEeTUYECKOM
4acTu Kypca «XUMHsSI KapOOHUIIBHBIX COCIMHEHUI U MpU3BaHa Ha MPAKTUKE MPO-
JEMOHCTPUPOBATH METO/IbI U YCIIOBUSI CUHTE3a OPraHUYECKUX BEIIECTB, UX PEaKIUn
Y CBOMCTBA.

PaboTa BeImomHsIETCS 110 HAOTIOIEHUEM TPEIOAaBaTeNsl, K KOTOPOMY CTYACHT
B JTF00OM MOMEHT MOKET OOPATUTHCS 32 COBETOM U ITOMOIIIBIO.

BrinonHeHne 3KkcrnepuMeHTa COMPOBOXKIACTCS OMMCAHUEM BCEX CTaauil pabo-
ThI ¥ 00S13aTENILHO HAOII00eHUll 8 1aD0OPaAmMoOpPHOM JHCYPHATe.

Ilepen HauagoM PKCIIEpUMEHTA B KypHAIT 3aIIMCHIBAIOT:

JaTy, HOMep J1abopaTopHOM pabOThI, HA3BaHUE, 11eJb PAOOTHI.

[IpuBoaWTCS YypaBHEHUE PEaKIIUU OCHOBHOM U MTOOOYHOM.

Hanee B paznene Peacenmbl Ha3bIBAIOT PEArUPYIONINE BEMIECTBA U YKA3bIBAIOT
WX KOJIMYECTBA B TpaMMax U MOJISIX.

JlaeTcst pUCyHOK YCTAHOBKH JIJIsl CHHTE3a.

[Tocne 3TOro NpUCTYyNaroT K 86INOIHEHUI0 CUHMe3d, NApAIIIENbHO GUKCUPYS B
KypHaJIe BCE MPOUCXOAIINE U3MEHEHUS: TEMIIEPATyPHOTO PEKUMA, TOMOT'€HHOCTH



PEaKIIMOHHON CMECH, OKPACKHU U T..., BCE TO, YTO MOXKET MOKa3aTh, MPABUIBHO WU
HET pa3BuBaeTcs peakius. OnrcaHue HE JTOHKHO KOMHPOBATh METOJIMKY CHHTE3a,
3TO JIOJDKHO OBITH OMHMCAaHNE BHUMATEIHLHOTO HAOII0IaTes.

[Tocne 3aBepilieHUs] CHHTE3a OMUCBIBACTCS cmaous 6vloeneHus (IKCTPaKIus,
buabTpOBaHME, MpOMbIBaHME U Jp.). [lolydeHHOE BelecCTBO BBHICYIIMBACTCS U
B3BEIIMBACTCS UJIM BBIJCISIECTCS U3 DKCTPAKTa, MEPEroHsieTcs, 83gewusaemes. Jla-
€TCSl XapaKTepUCTHUKA €r0 BHEUTHErO BU/IA.

Hanee cnenyet paznen «Teopemuueckuti 661x00», TIE€ NAE€TCI pacueT BBIXOJA
IIEJIEBOTO TPOAYKTa B COOTBETCTBUU C YPAaBHEHUEM PEAKIIUU M B3SATHIMHU KOJIAYE-
CTBaMH HCXOJHBIX BEIIECTB B MOJIAX. DTO MO3BOJSET CAENATh PaCueT npaxmuye-
CK020 8blX00a MPOJIYKTa B MPOLICHTAX.

[Tocne 3Toro BEmIeCTBO MOABEPTAIOT OUUCKE — TIEPEKPUCTAILTUZAINH UM J0-
MOJIHUTETLHOM MeperoHkKe (ecyiv 3To Tpedyercs).

Ha cmaouu uoenmugurxayuu onuchIBarOT BHEITHUN B OUYUILIEHHOTO TIPOIYK-
Ta, OMPEACIAIOT ero (GU3nYecKue KOHCTAHThI (T.IUT., T. KHUII, OKa3aTelb Mpeomiie-
HUS U Jp.) ¥ COOTHOCST MX C JIATEPATyPHBIMU JaHHBIMH.

[TomydeHHOE BEMIECTBO CCHITTAIOT WM CIUBAIOT B NEHUIIMUTMHKY WU JIPYTYIO
MOAXO/ISINIYIO Tapy, IPUKPETUISIOT STUKETKY, T/Ie YKa3aHO Ha3BaHWE BEIIECTBA, €TO
Macca, KOHCTaHThI, PACTBOPUTENH JIJIsl IEPEKPUCTATU3ALNU U JIUTEPATYPHbIE KOH-
CTaHTBhI, YTO MO3BOJISIET CYJIUTh O CTENEHU YUCTOTHI MOJYUYEHHOTO BEIIECTBA U €T0
UJCHTUYHOCTH 1IEJIEBOMY MTPOJIYKTY.

3aBepiaercsa paboTa 6b16000M U CCbLIKOU HA INTEPATYPHBIN UCTOYHUK, 110 KO-
TOpOMY MpoBeJieHa padoTa.

JlaGopaTopHBIil KypHaJI C OIMUCAHHBIM HKCIEPUMEHTOM, C PACCUUTAHHBIMU
JAHHBIMH, Pe3yJIbTaTaMU UACHTU(DUKALIMHU U C NOJYUEHHbIM YNAKOBAHHBIM OYUUEH-
HbIM Geujecmeom TIOAAIOT Ha OLEHKY MpernogaBaTento. B mpolecce BhINOTHEHUS
paboThl TpernojiaBaTesb OIIEHUBAET TPAMOTHOCTD JICUCTBUI CTYJIEHTA Ha BCEX CTa-
JUSIX DKCIIEPUMEHTA, a 10 BBIXOJY BEIIEeCTBA U CTENEHU €r0 YHMCTOThI OIICHUBAET
AKCIIEPUMEHTAIILHOE MAaCTEPCTBO CTyieHTa. O0CYKIaeTcs OMMCAHUE IKCIIEPUMEHTA
U pe3yabTaThl pabOTHI.

Kpurepuii oneHku 1ad0paTopHoii padoThl.

PaboTa 3aunThIBaCTCS, €CIIU CTYICHT

-1oKa3ajl MPOYHbIC 3HAHUS TEOPETHUECKOM YacTH Kypca, K KOTOpO# IpuBs3aHa
BBITIOJTHSIEMAs JTabopaTopHas paboTa,

-POIEMOHCTPUPOBAJ TPAMOTHBIE SKCIIEPUMEHTAIIbHBIE YMEHUS,

-4ETKO OMHCaJI SKCIIEPUMEHT, BCE CTaJIUM CHUHTE3a, clenayl TpedyeMble pacue-
TBI

-ITOJTyYWJI U TIPEJICTABHII IIEJICBOE BEIIECTBO B TPEOYEeMOM KOJIMYECTBE U XO-
pOLLIEN CTENIEHU YUCTOTHI.



3. IToaroroBKa K MPOMEKYTOYHOH ATTeCTAIIMU MO TUCHHUILTHHE (IK3aAMEH).

K arrecranum 10myCcKarTCs CTYAEHTHI,

- MTOJIHOCTBHIO BBITTOJIHMBIINE JA0OPATOPHBIN MPAKTUKYM U OTYMTABIIKECA IO
Hemy. [Ipu He BbIIIOJIHEHUU XOTs Obl OJIHOM Jab0paTOpHOI PabOTHI CTYIEHT HE IO0-
JIy4aeT JOIyCKa K IK3aMEHY.

- KOTOpPbIE CUCTEMAaTUYECKH B TEUEHUE BCETO CEMECTpa MOCEIIaIu U padoTaIu
Ha CEMHUHApPCKMX 3aHATHUSX, HAllMCAIW KOHTPOJbHBIE pabOThI, MOKa3aB MPHU 3TOM
YBEPCHHBIC 3HAHU.

Hemnocpencreennass moAroToBKa K aTTECTAllMM OCYIIECTBISAETCS IO BOIIPO-
cam, TpeJICTaBICHHBIM B pabouell yueOHOIl mporpaMMe M pacCMOTPEHHBIM Ha ce-
MUHApaXx, a TAKKE PEKOMEHOBAHHBIM JJI1 CAMOCTOSATEIIBHOTO U3yYECHUS.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJINHBI

[IpoBeneHre NEKIMKA U TPAKTUYECKUX 3aHITUNA UIET C UCIIOJIb30BAHUEM MYJIb-
TAMEIUMHOMN anmnapaTypbl JJIsl JEMOHCTPALMU WJUTFOCTPATUBHOTO MaTeprala.

JlaGopatopHbie paOOThI BBIMOJHSIOTCS B THUIOBOM XMMHUYECKOW JabopaTopuu
OpPraHUYEeCKOTO CUHTE3a, CHA0KEHHOM BBITSHKHOW CUCTEMOW, XUMUYECKOM MOCY/I0M,
XUMUYECKUMU PEaKTUBAMHU, Y4YEOHO-HAyYHBIM U HAyYHBIM OOOpYJOBaHUEM B
COOTBETCTBHUH C peaIn3yeMoi ydeOHOM TeMaTUKOM TabopaTOpHUHU.

BrlimonHeHre 00y4aromuMHCs HCCIIEOBAaHUN COCTaBa M CTPOCHHS BEIIECTB
obecrieunBaeTcsl MPEAOCTaBICHUEM BO3MOXKHOCTH HCMOJb30BAaHUS HAy4YHOTO 000-
pyaoBaHusi By3a: CHEKTpOMETP AAEPHOTO0 MAarHMTHOTO PE30HAHCA BBICOKOTO pas-
pemenust AVANCE 400MI' (Bruker), sxunkoctHoit xpomarorpad 1200 Agilent
Technologies. CIIA, xuakoctHoit xpomarorpad 1100 Agilent Technologies CIIA,
ra3zoBbie xpoMarorpadsr 6890 ¢ nerexktopom 5975N, razossiit xpomarorpad 6890 c
nerekropoM 5973N, ra3oBeiii xpomaTtorpad 6850 ¢ mIaMeHHO —HMOHU3AIMOHHBIM
JIETEKTOPOM U JeTeKTOpoM 1o Terionepeaayun; MK-dypee cnexrpomerp Spekctrum
BX (Perkin Elmer); mukpoBoiHoBas cuctema Discoveri.
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

Ne Hara/cpokn BbI- | Bug camocrositesnb- | [Ipumepubie | @opMa KOHTPOJISE
n/n TMOJIHEHU S HOM padoThI HOPMBI Bpe-
MEHH Ha
BBINOJTHEHH
1 N3ydenue marepuana 1. OTBeThI Ha ceMH-
JICKIMH, TTPe3CHTAIMN Hapax (YO-4) Nel-3,
1-4 wenens ¥ pekoMenaoBanHoi | 16 yacoB peuicHue 3aja4, yva-
JUTEpaTypsl MO BO- CTHEC B TPYIIIIOBOM 00-
pocaM, yKa3aHHbIM B CYXKICHHH.
TJIaHax npakTuye- 2. llomyuenue nomyc-
ckux 3aHaThii Nel-3, Ka K JIJa0OpaTOpPHBIM
1 J1abopaTOpHBIX pa- pabotamNel,2. (YO-1)
00t Nel,2. 3. Bemonnenue na6o-
paToOpHBIX paboT
Nel,2. Cpgaga otyera.
2. N3yuenune marepuana 1. OTBeTHI Ha cemu-
5-6 Hemens JICKIUHA, Tpe3eHTaIui Hapax (YO-4) Ne 4,5,
u pekomeHgoBaHHoi | 16 yacos pelleHye 3a/1a4, yda-
JTUTEpaTypel 1O BO- CTHE B IPYIIIOBOM 00-
pocaM, yKa3aHHBIM B CYXICHUH
JIaHax paKTHye- 2. Ilomyuyenue nomyc-
ckux 3ansatuilt Ne4,5 u Ka K JIJa0OpaTopHOi
naboparopHoit pabo- pabote Ne 3.
ThI Ne3. 3. Bemonnenwue i1abo-
patopHoi paboTsl Ne3.
Cpnaua oTuera.
3. N3ydyenne marepuana 1. OTBeTHI HA ceMuU-
7-8 Henenst JICKIIWH, TIpe3eHTaIul Hapax (YO-4) Ne6,7,
u pexkomengoBanHoi | 16 yacos pelieHue 3ajad, y4a-
JUTEpaTypel TO BO- CTHC B TPYIIIIOBOM 00-
mpocaM, yKa3aHHBIM B CYXICHUU
TJIaHax npaKkThye- 2. Ilomyuenue nomyc-
CKUX 3aHATHid Ne6,7 u Ka K 1abopaTtopHoit
nabopaTopHoit pabo- pabote Ne 4.
TbI No4.. 3. Bemomnnenue nabo-
paTopHoi paboThl Ne4,
Cpnaua ortuera.
4. Hanucanue KOHT-
posbHO# padoTs! Ne 1
(ITP-2) mo ) mo Temam
cemuHapoB Ne 1-5.
4. 9 Henens N3ydenne marepuana 1. OTBeTHI HA cEMH-
JIEKLHH, Tpe3eHTauil Hape (YO-4) Ne8, pe-
u pexomeHgoBaHHOM | 16 yacoB IIEHHUE 3a/1a4, y9acTHE

JUTEPATyphl 1O BO-
mpocam, yKa3aHHBIM B
IUTaHAX TPAKTUYECKO-
ro 3aHsaTus Ne8 u ma-
OopatopHoil  pabOTHI

B IPYIIIIOBOM 00CYX-
JICHUU

2. [Tonyuenue nomyc-
Ka K JJabopaTopHOi
pabote Ne 5.




Nes. 3. Beiosinenue 1a00-
paTopHOi paboThI Ne5.
Cnaua oTuera.

10 Henens [ToBTOpEHUE MPOi- 174ac 1. OTBeTHl Ha CEeMHUHAa-
nenHoro. O6o001maro- pe (YO-4) Ne9, pemre-
HUE 33J]a4, y4acTHue B
IpyHIoBoM oO0cCyxe-
HUH

2.Caaua OTYEeTOB.

3. Hanmucanue KOHT-
poJibHOM paboThl Ne 2
(ITP-2) mo mo Temam
cemuHapoB Ne 6-9.

i cemuHap Ne 9..

11 senens
Iloaroroska K K-

3aMEHYy

27 qaca DK3aMeH

XapakTepucTHKA 3aJaHUH 1JISI CAMOCTOATEIbHO padoThI

1. IloaroroBKa K MPAKTUYECKUM 3aHATHAM

N3yuute maTepuan JEKIuil, y4eOHUKOB, JOMOJHUTEIbHONW JUTEPATyphl IS
OTBETOB Ha BOIPOCHI CEMUHApPA, PEIICHUS 3a]1a4 U Y4acTHUs B 00CYKICHHH.

[Ipu nOArOTOBKE K YCTHOMY OIIPOCY U IPYIIIOBOMY OOCYXIECHUIO TEMbI CEMU-
Hapa BOCIIOJIB3YWTECh MaTEpUAIAMU JICKLHW, NPE3EHTAlMd M PEKOMEHJIOBAaHHOU
autepatypoid. [IoAroToBpTE OTBETHI Ha BOIIPOCHI, YKA3aHHBIE B IVIAHE IPAKTHYECKO-
ro 3aHATUS.

3agaHue HA I0M K NPAKTHYeCKUM 3aHATUsAIM Ne 1-3.

1. TloAroTOBUTHCS K PEHISHUIO 3a]a4y MO CIocobaM CHHTE3a MOHOKApOOHUIIb-
HBIX COEMHEHNH C UCIIOJIb30BAaHUEM PEAKLIUNA OKUCIIEHUS, THIPATALNH, THIPOJIN3A,
rUIpoOOpUPOBAHUS, TUAPOGOPMUIUPOBAHUS, ALMIUPOBAHUS, MEPErpyNIHPOBOK
(muHakoMHOBas, peakuusa Y apuca-CepreeBa), CHHTE30B HA OCHOBE alleTOYKCYCHO-
ro a¢upa.

a. 3anucaTh CXEMbl PEAKLIUI U YCIOBUS NTPEBPALLCHMUS:

- METaHa U MeTaHoJa B (OpMaJIbJICTHI,

- IMKJIOTEKCEHA B TEKCAHIUAJIb O30HUPOBAHUEM,

- OTWJICHA B YKCYCHBIHN aJIbJIETHU]I B YCIOBUAX BaKep-IIPoOIIECCa,

- TOJTyoJ1a B O€H3aJIbACTU,

- STWJICHIJIUKOJIS B IJIMOKCANb (3TaHIMAJIb),

- TJIMKOJICH B aJIbJCTH/IbI,

- AlIETWJICHOB B aJIbJIETU bl U KeTOHBI 0 KyduepoBy u ruipobopupoBaHueM,

0. 3anucaTh cXxeMy peakuuu rupoGopMUIIMPOBAHUS MTPOTICHA.



B. Mcnonb3ys peakuuto ["'arepmana-Koxa, mony4uts n-meTuiI0eH3anbAET U,
r. 13 xakoit kapOOHOBOM KHCIOTHI MOKHO MOJTYYUTh [IUKJIOT€KCAaHOH?
A. Ha ocHOBe aneToykcycHOro 3(pupa MoJIyduTh METHIA30IPOIUIKETOH.

2. I3yunTh TEMY ¥ TOATOTOBUTHCS K PEIISHUIO 33/1a4 110 CITOCc00aM MOTydeHUS
1,2-, 1,3-mukapOOHUIIBHBIX COSMHEHUN ¢ MPUMEHEHUEM PEaKIMil OKUCIICHUS, KOH-
JIEHCAIIMM, CHHTE30B Ha OCHOBE alleTOYKCYCHOTO d(pupa u Jip.

a. 3amucarh CXeMbI peaKIuil U yCJIOBHS MIPEBPAICHUS:

- METWITIPOTIMJIKETOHA B TIEHTaHINOH-2,3,

- OeH3anbAeTHAa B AU(PEHIIITAaHANOH,

- 3TaHAJISl Yepe3 IUTHAaH B OyTaHAMOH,

0. 3anucaTh cxeMy peakiuu MeTuiIheHUIKeToHa (aeToeHoHa) ¢ ATHIaleTa-
TOM IO AeCTBUEM dTUiaTa HaTpusi. CIocoOOM TOJIy4EeHHs KaKOTO TUIIA COeTUHE-
HUU ABJISIETCA 3Ta KOHJAEHCAuUsA? 3anucaTh MEXaHU3M PEAKIIUU.

B. 3amucarh cxemy noyiyueHus 1,3-TMKeTOHa aluIupOBaHUEM OEH30MIXIIOpHU-
JIOM €HOJISITA IUKJIOTEKCAHOHA. 3anucaTh MEXaHU3M PEeaKkilvu.

3. 3yunTh TeMy 1 MOATOTOBUTHCS K PEIICHHUIO 3a/1a4 110 CII0C00aM MOTydeHUs
1,4-, 1,5-nukapOOHUIBHBIX COEUHEHUM C MCIOJIb30BAHUEM PEAKIIUU OKHUCIUTEIh-
HOM JuMepHr3aluy, CHAMUHHOTO CUHTE3a, JUKETOHHOW KOHAEHCAlNH, peakunu Mu-
xannis, Meroaa PobuHcoHa.

a. 3anucarb CXEMbl PEaKIUi U YCIOBUS MTPEBPAILCHHUS:

[lukiorekcaHoHa B 2,2'-METHIICHOUIIMKIOTCKCAHOH METOJOM IUKCTOHHOM
KoHJeHcanuu. Kakue nBe mocnegoBaTeNbHbIC PEaKlMK JIeKaT B OCHOBE CHUHTE3a?
3anucarb MEXAHU3M PEAKLHUN.

0. ITo METOIY PoGuncona MOJTYIUTh 2-(2-
OKCOIMKJIOTCHTHJIMETH ) [IUKIJIOTeKCaHOH. Kakue NBe moclieoBaTe/ibHbIe peaKiuu
JIe’)KaT B OCHOBE CHMHTEe3a? 3anmucaTh MEXaHU3M pEeaKIluil.

B. 3anucatb cxeMy peakuud Mwuxasna U ee MmexaHusm - 2,6-
TMOCH3AIBIIUKIOTEKCAHOHA C IIMKJIONIEHTAaHOHOM.

r. Hcnonb3ys auneroykcycHold 3¢dup, 3anucaTth CcXeMy CUHTe3a |-
dbenunnentanauona-1,4,

A. s nomydenus 2,2'-TANKMKIOTEKCUIIa UCIIONb3YHUTE PEaKUUU JUMEpU3alun
U OKUCIIUTEIIBHOU TUMEPU3aLIUH.

4. CuHte3 coemuHeHmi, coderaronmx 1,3-, 1,4- u 1,5-mukapOoHUIIBHBIC
(dbparMeHThl JMKETOHHOM KOHJSHcamued u peaknued Mmuxasns 1,3-IHKeTOHOB
(muKIorekcanauoHoB-1,3 W anerunamneToHa) ¢ o,3- HEMpeaeTbHBIMH KETOHAMHU
(METUITBUHWIIKETOH, O€H3aJIb- U JUOEH3aIbAIleTOH U JIp.) U C 1,2-au3aMenieHHbIMU
STUJIEHAMH C aKIIENTOPHBIMU 3aMeCTUTEISIMU (AuOeH30uaTrIeH). [loaroTroBUThCS
K PEIICHUIO 3a]1a4.



a. 3amucarh CXeMbI peaKIuil U yCJIOBUS TIPEBPAICHHUS:

- IUKJIOTeKCaHInoHa- 1,3 ¢ MOHOOCH3aIhalleTOHOM (M ¢ AUOCH3AIBAIICTOHOM),

- aIeTUIAIICTOHA C METHIBHHUIKETOHOM,

- JIUKETOHHYIO KOHJICHCAIIMIO IHMKJIOTeKCaHIuoHa-1,3 ¢  yKCyCHBIM
aJIbJICTHUIOM.

3ajaHue HA I0M K NPAKTHYECKUM 3aHATHAM Ne 4-5,

1. M3yunth peakiuu HykiIeodmibHoro mnpucoeaunenus (Ady) B psaagy 1,2-,
1,3-1,4-, 1,5-nuxeronoB u 1,5,9-tpukeToHOoB. OCOOCHHOCTH NMPOTEKAHUS PEAKIINH B
psaay AMKapOOHMIIBHBIX coenrHeHui. CHHTE3 TeTepo- U KapOOLUMKIOB. MeXaHU3M.
Brusiare Ha CKOPOCTH peakiiy CTPYKTYPBI CyOcTpaTa u HyKJIeo(HUILHOCTH pearcH-

ta. O-, S-, N-, P-, C-ayxieoduisl. [IoaroToBUTHCS K pEIICHUIO 3a/1a4.

1. B3AHMOHEﬁCTBHE KAPBOHMJIBHBIX COEI[I/IHEHI/Iﬁ C HYKJIEOONJIAMU
YCKOPSETCS 3BAMECTUTEJISIMU, CBSI3AHHBIMU C KAPBOHWJIBHOM I'PYIITION
1) 57eKTPOHOIOHOPHBIMHE
2) 3JEKTPOHOAKIIECHTOPHBIMU
3) W 2JIEKTPOHOIOHOPHBIMH U 3JIEKTPOHOAKIETITOPHBIMU

2. [TIPU B3AUMOJIEUCTBUU KAPBOHUJIBHBIX COEUHEHNN C HYKJIEO®UJIAMUA
CKOPOCTBOIIPEJEJIAIOLEH CTAJIMEN SBJISETCS

1) Bceraa HykiIeopuUIbHAs aTaKa

2) Bcerja 3JaeKTpoQHUIbHAS aTaka

3) B OIHHX CIydYasx HYKICOPHIbHAS, B IPYTHX — JICKTPO(DUIIbHAS aTaKa.

3. U3 IIPUBEJJEHHBIX KAPBOHUNJIBHBIX COEI[I/IHEHI/Iﬁ HAUBOJIEE AKTHUBHO B PE-
AKIMAX C HYKIIEODUITAMA

1) Oyrananp 2) 2-metunOyraHanb 3) OyTaHOH-2
4) 6enzanpaerus S) nudeHmikeToH (0eH30(heHOH)

4. TPEBYET KATAJIN3A B3AUMOJIEVICTBUE KAPBOHUJIBHBIX COEJUHEHMNM
1) c nUTHHOPraHUMYECKUMU COCAMHEHUSAMHU 2) CO CTUPTaMHU
3) c runpokcuiaMuHoM 4) ¢ ankunuaeHpochopanamu

5. OBPASOBAHUEE CTEPEOM3OMEPHBIX ITPOAYKTOB B HEOJIMHAKOBBIX KOJIU-
UECTBAX HEBO3MOKHO T1IPU BBAUMOJIENCTBHUU BYTAHOHA
1) ¢ penmnruApasuHOM 2) ¢ CHHIIBHOM KUCIOTON 3) C TUAPOKCUIAMUHOM 4) ¢ aHUJIMHOM

6. PABHOBECUE CUJIBHO CJIBUHYTO BIIPABO TP B3BAUMOJIEMCTBUH ITUKJIO-
I'EKCAHOHA
1) co ciupramu 2) ¢ XJOPOBOJOPOJIOM 3) C aIKMJIMarHUHrajgoreHuaamMu 4) ¢ BOJIOH

3ajaHue HA I0M K NPAKTHYECKUM 3aHATHAM Ne 6-7.

N3yunth TeMy «MexXMOJIEKYJISIPHBIE KOHAECHCAIIMW» B PSIAY ATUIUKINYECKUX
1,5-11MKeTOHOB ¢ 5-7-4WICHHBIMU ITUKJIAMH C apOMaTUYECKUMU aibAeruaamu. B3au-
MOJICUCTBHE C METHJICHAKTMBHBIMHU coequHeHUsAMH. Peakimsg Muxasmnsg. Ilo3Hako-
MUTBCA C BHYTPUMOJICKYJISIPHBIMH [TUKIU3ALUAMA ATALUKINYECKUX U CEMUIUKIIH-



4eCKUX |,5-IMKETOHOB B KHUCJIOM M IIEJIOYHOM Cpele, B3auMOIIPEBPALLEHHEM OT-
KPBITOH 1 nukindeckoit popm. [1oArOTOBUTECS K peLIEHUIO 3a/1ad.
1. O6bsicauTe 0Opa3zoBaHue MPOIYKTOB peakiuu 63-65:
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R CH, nso, < R H,C COPh
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10 63 04

2. 3anuumTe MeXaHu3M o0pa3oBaHMs IEHTAaKeTOHA §:
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3. [Ipennoxute AByXcTaanitHbiii cuaTe3 1,3-mudenmn-3-(2°-
OKCOIIMKJIOTEKCHUII )IPOIIaHOHA- 1, UCTIOIB3Ys B KAUYE€CTBE UCXOJIHBIX BEIIECTB aIleTO-
dbeHoH (MeTwI(heHUIKETOH), OeH3aNIb/IeTH/ I U IMKJIorekcanoH. [loackaska: BTopas

ctaaus — peakuus Muxasns. «Ha 6ymare» BO3MOKHBI IBE CXEMbI CUHTE3a; KaKyIO
6b1 Bol ipeanowin u noyemy?

4. 3anummTe MeXaHu3M o0pa30BaHUsI IEHTAKETOHA &:
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5. O6BscHUTE 0Opa3oBaHUE MPOTYKTOB peakiinu 63-65:

Ph Ph Ph
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6. O0BsicHuTe 0Opa3oBaHUE MPOIyKTa peakiuu 89 mpu NelCTBUH HAa TUKETOH 88
M- AUMETHIIAMIUHOOEH3IIbIETHIOM B MIEJIOYHOM cpejie:
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3ajaHue HA I0M K NPpaKTH4YeCcKuM 3aHaTusM Ne 8-9.

Pazobpatre Temy «CTepeoceeKTUBHBIM CHHTE3» Ha MpUMepe TPUKaApOOHUIIb-
HBIX coeauHeHus ¢ 1,3- u 1,5-pacnonoxenueM QyHKIIMOHAIBHBIX rpymnm. OpraHu-
yeckue katanusatopel. Keton Bunanga-Murepa, MakpOIMKINYECKUE TUKETOHBI,
aJIbJOIMKETOHBI, TUATBJCTUIbl B CTEPEOCEICKTUBHOM CUHTE3e. MeXaHu3M opraHu-
94ecKoro Karanusa. JloMuHO-peakiuu B “in One-pot” mporeccax.

1. Cunre3 coeauHeHuid, coverarommx 1,3-, 1,4- u 1,5-a1uKapOoHUIBHEIE
dbparMeHTbl JUKETOHHOM KOHJEHcalued u peakuue Mmuxasns 1,3-I1UKETOHOB
(IuKIIOTeKCaHAMOHOB-1,3 W aleTwIaneToHa) ¢ o,3- HempeaeIbHbIMH KETOHAMU
(METUITBUHUIIKETOH, O€H3allb- U JUOSH3AIbAIlETOH U JIp.) U ¢ 1,2-au3aMenieHHbIMU
ITUJIEHAMH C aKIIENTOPHBIMU 3aMeCTHTEIIMU (quoeH3ommdTuiieH). [loaroroBuThes
K PEILICHUIO 3a/1ay.

a. 3anucarh CXeMbl peakIuil U yCJIOBUS MIPEBPAICHUS:

- IUKJIOTeKCaHanOHa- 1,3 ¢ MOHOOEH3aIballeTOHOM (M ¢ TUOCH3aIballETOHOM),

- alleTHJIAIIETOHA ¢ METHJIBUHUIIKETOHOM,

- IMKETOHHYIO KOHJICHCAIIMIO IUKJIOTEKCaHMOHa-1,3 C YKCYCHBIM aJIbJIeTHIOM

1. OOBsicHUTE 00pa3oBaHUE MPOAYKTA peakiuu 17:
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2. O0bsacHUTE 00pa3oBaHKEe MPOAYKTa peakiuu 21:
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3. O0BsicHuTe 00pazoBaHUE MPOAYKTa peakuuu 29:
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4. O0bsacHuTE 00pazoBaHue npoaykra peakuuu 106:
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5. O0BsicHUTE 00pa30BAHKE MPOAYKTA peaKuHH 127'

127

2. lToaroroBka K J1a00paTOPHLIM padoTam

JlaboparTopHas padora Nel. Cunre3 1,5-1ukeToHoB u 1,5,9-TpukeToHOB
peakuuen IMKeTOHHOM KOHIeHcauuu, peakuueii Poouncona, Muxajsis uiau
yepe3 eHAMHUHBI.

3ananue Ha 10M:

-IIpocmoTpeTh MaTepuan JeKiuii, yaeOH1Ka, MOHOTpaduH, MOCBAIICHHBII
crioco0aM CHHTE3a MOHO- U TUKETOHOB,

--O0paTtuTh BHUMaHUE HA MEXaHU3M PEAKIIUH, JISKAIINX B OCHOBE CUHTE30B,

-IloAroTOBUTHCS K MOJTYYEHUIO JOIMYyCKa K JabopaTopHOM paboTe 1Mo Bcem
MyHKTaM, YKa3aHHBIM PEKOMEHIAINU (CM. HIKE).

N3yuuTh METOAMKY CUHTE3a OJTHOTO U3 BEILIECTB M0 YKA3aHUIO MIPErnoJaBaTes:

a. 2-(2-0KCOIMKIOTeKCHIMETHII ) [IUKJIOTEKCaHOH;

0. 2-(2-0KCOIMKIIONEHTUIIMETHIT ) [IUKJIOT €KCAHOH.

B. 2,6-01C(2-0KCOIMKIOMEHTHIMETHI ) ITUKIIOT€KCAaHOH

JlabopaTopnas padora Ne2. Cunre3 1,4-1MKapOOHMIbHBIX COeIUHEHUM
peakuueil okucJeHus min B3anmoaeiicteueM ¢ o-Cl-keronamu.

VYkazanus te xe, uTo u 1715 paboThl Nel.

N3yuuTh METOAMKY CUHTE3a OJTHOTO U3 BEILIECTB M0 YKA3aHUIO MIPEnoaBaTes:



[Ipumepsl CUHTE30B:

a. 2-OKCOILIMKIIOT€KCUIIIIUKIOT€KCAaHOHA;

0. 2-OKCOIMKJIOTICHTUIIITUKIIOTEKCAaHOHA U JIP.

JlabopaTopnasi paGora Ne3. BzaumoneiictBue 1,5-1ukeTonoB ¢ N-HykI1€0-
¢unamu u ¢ N,N-, N,O-ounykiaeodunamu. (Mcrnons3yrorcs pa3anyHbie UCXO/I-
HbI€ 1,5-TUKETOHBI B peakIiu ¢ 0-(hEHUICHIUAMUHOM U 0-aMUHO(EHOIIOM).

3aganue HA JOM:

VYkazanus Te ke, 9To 1 1151 padboThl Nel.

N3yunth METOAMKY CUHTE3a U CXEMY PEAKIIMH OJTHOTO U3 BEIECTB MO yKa3a-
HUIO TIPENOIaBaTENs:

IIprmepsl CHHTE30B:

a. [Tonyuenue 9,10-mudennnaexaruapoakpuinHa

0. AMHUHONICPOKCHIUPOBaHHE 2-(2-0KCONMKIOTCKCHIMETHII ) IIMKJIOTEKCAHOHA B
IPUCYTCTBUH YKCYCHOUM KHCIIOTBI.

JlabopaTtopnasi pa6ora Ned. [losryueHne TpMKEeTOHOB, cOBMelnawmux 1,3-
u 1,5-1ukapoonniibHbie pparMeHThl U UX peakuuu ¢ N-Hykiieodguiaamu.

3aganue Ha 10M:

VYka3zanus te ke, uTo u 1715 paboThl Nel.

N3yunTh METOAMKY CUHTE3a U CXEMY PEAKIIUHA OJHOTO M3 BELIECTB MO yKa3a-
HUIO MPENOo/IaBaTelis:

[Ipumepbl CHHTE30B:

a. 2-(4,4- TumeTni-2,6- nnokcouukinorekcun)-1,4-mubennnoyranguon-1,4
(106) u ero B3aMMOJCHCTBHE C aMMHAKOM C OOpa3oBaHHEM coeauHeHus 3-(2-
AmuH0-4,4- nuMeTHI-6-0KCOMKIIOreKceH-1-1i)-2,5- nudenunmuppoi (213);

0. 2-(2,6-Inokcorukinorekcun)-4-okco-4-penmnoyranonas kuciaora (107) u ee
B3aUMOJICHCTBUE C METHWJIIAMUHOM C 00pa3oBaHueM coenuneHus 1,7,7-Tpumetunn-5-

okco-2-pennn-1,4,5,6,7,8-rekcaruapoxuHonuH-4-kapooHoBas kucioTa (218).
JlabopaTtopnasi pa6ora Ne5. BuyrpuMmoJiekyasipHas nukaunzamus 1,5- u

1,5,9-TpukeToHoB. YKazaHus Te ke, 9To U Jj1s padboThl Nel.
N3yunth METOAMKY CHHTE3a OJTHOTO M3 BEIIECTB 110 YKa3aHUIO MPETo1aBaTeIs:
[Ipumepbl CUHTE30B!
a. lllemounas rukau3aius 2-(2-0KCOMMKIOreKCHIMETHIT )IINKJIOTeKCaHOHa,
0. lllenounas ruknu3anus 2,6-6uc(2-
OKCOITMKJIOTICHTHJIMETHJI ) ITUKJIOTeKCaHOHA.

PexoMeHIanum 1o noJIy4yeHHIo J0MycKa K JadopaTopHoi padore

CTyaeHT 1omycKaeTcsl K BBIMOTHEHHUIO J1a00paTOpHOM pabOThl TOJIBKO MOCIE
MOJTy4eHUs pa3pelieHus (nomycka) npenoaasatens. CodeceoBanue BeaeTcs mo 4
KPUTEPUSIM.



1. Teopemuueckas yacms. CTyI€HT JOJIKEH 3HATh, KAKOM pa3zien TeopeTuye-
CKOHM 4acTH Kypca JEMOHCTPUPYETCSI BHIMOTHAEMOM J1ab0paTopHOii paboTOM U Ka-
KYIO IPAKTHYECKYIO LIeJIb MpecieyeT qaHHbli cuaTe3. [Ipu cobecenoBanum Tpedy-
eTCs:

-HamnucaTh CXeMY PEaKIuu, JIeJKallel B OCHOBE CUHTE3a,

-CX€MbI 00pa30BaHus MOOOYHBIX MTPOTYKTOB,

-pacrnucarh MEXaHU3M OCHOBHOM peakIiui,

-yKa3aTh yCIOBUS, CIIOCOOCTBYIONINE MAaKCUMAIbHOMY BBIXOJTYy 11€JIEBOTO MTPO-
JIyKTa,

-3HATh MPU3HAKU OKOHYAHUS PEaKIUU.

2. HapucoBatb cxemy ycmano6xku, Ha KOTOPO# OyJIeT MPOBOAUTLCA CUHTE3, U
pacckasaTh O KaXJIOM JIEMEHTE YCTaHOBKH, PABUIILHO HA3BaB €ro (peaKIHOHHAS
OJIHO-, JIBY-, TPEXTOpJIas KoJi0a, €€ CHAPSIKEHUE — TEPMOMET]P, XOJIOAMIbHUK JInOu-
Xa, MEXaHWYEeCKasl MeIllajika, KarelibHasi BOPOHKa, K0j10a DplieHMeliepa B KaueCTBe
IPUEMHHKA U Jp.), U TPAMOTHOM HCIOJIb30BAHUH.

3. IlonpoOHO pacckasarh 0 xo0e 8bInoaHeHUsL pabombl C IOSICHEHUEM BCEX
CTaJMil: OCIEA0BATEIbHOCTHU 3arpy3KH PEareHTOB, PaCTBOPUTES, KaTaau3aropa,
TEMIIEPATYPHOM PEKUME, MHTEHCUBHOCTHU MEPEMEIINBAHUS, PU3HAKAX 3aBEpIIIC-
HUS PEaKIiu, CTaJANH BBIJICJICHUS TIPOYKTa, METO/IE €r0 OUUCTKH (IIePEKPUCTATIIH-
3a1usi, MeperoHKa u Jip.) U uaeHTU(UKaIum.

4. OTBETUTDH HA BOIIPOCHI 1O MexHuKe 6e30nacHol pabomul ¢ UCTIOJIb3yEeMbIMU
BEILIECTBAMU.

BoinosiHeHue 1a00paTOPHOIT padoTHI.

Kaxnasa nabopatopHas paboTa HpHBsi3aHa K OINPEACICHHOM TEOpEeTUYECKON
4acTU Kypca «XUMHsSI KapOOHUIIBHBIX COCIMHEHUI U MpU3BaHa Ha MPaKTUKE MPO-
JEMOHCTPUPOBATH METO/IBI U YCIIOBUS CUHTE3a OPraHUYECKUX BEUIECTB, UX PEAKIUU
Y CBOMCTBA.

PaboTa BeImomHsIETCS 110 HAOIIOIEHUEM MPEIOAaBaTeNsl, K KOTOPOMY CTYACHT
B JII000M MOMEHT MOKET 00PaTUTHCS 32 COBETOM U MOMOIIIBIO.

BrinosiHeHne 3KcrepuMeHTa COMPOBOXKIACTCS OMMCAHUEM BCEX CTaauil pabo-
ThI ¥ 00S13aTENILHO HAOII00eHUll 8 1aDOPAMOPHOM JHCYPHATe.

[lepen Havamom 3KCIEpUMEHTA B JKypHaJl 3alMCHIBAIOT: AaTy, HOMEp Jiabopa-
TOPHOUM paboThl, Ha3BaHUE, 11eNb PaboThI. [IpUBOANTCS ypaBHEHHE peaKIIMN OCHOB-
HOI 1 mobouHoi. Janee B pa3zaene PeareHThl Ha3pIBAIOT pearupyromre BemecTna u
PaCCUUTHIBAIOT UX KOJIMYECTBA B rpaMMax U MOJISIX.

JlaeTcst pUCyHOK YCTAHOBKH JIJIsl CHHTE3a.

[Tocne 3TOro NpUCTyNaroT K 86INOJIHEHUI0 CUHme3d, NapaljieNabHO GUKCUPYS B
KypHaJIe BCE MPOUCXOAIINE U3MEHEHUS: TEMIIEPATyPHOTO PEKUMA, TOMOT'€HHOCTH



PEaKIMOHHON CMECH, OKPACKHU U T.J., BCE TO, YTO MOXKET MOKa3aTh, MPABUIILHO WJIU
HET pa3BuBaeTcs peakius. OnrcaHue HE JTOHKHO KOMHPOBATh METOJIMKY CHHTE3a,
3TO JIOJDKHO OBITH OMHMCAaHNE BHUMATEIHLHOTO HAOII0IaTes.

[Tocne 3aBepilieHUs] CHHTE3a OMUCBIBACTCS cmaous 6vloeneHus (IKCTPaKIus,
buabTpOBaHME, MpOMbIBaHME U JAp.). lloydeHHOE BelECTBO BBICYLIMBACTCA U
B3BEIIMBACTCS UJIM BBIACISECTCS U3 DKCTPAKTa, MEPEroHsieTcs, a3gewusaemes. Jla-
€TCSl XapaKTepUCTHUKA €r0 BHEUTHErO BU/IA.

Hanee cnenyet paznen «Teopemuueckuti 661x00», T NAE€TCI pacueT BBIXOJA
IIEJIEBOTO TPOAYKTa B COOTBETCTBUU C YPAaBHEHUEM PEAKIIUU M B3SATHIMHU KOJIAYE-
CTBAaMH MCXOHBIX BEIIECTB. DTO MO3BOJISET CETATh PACUCT NPAKMULECKO20 BbIXO-
0a MPOAYKTa B MPOIECHTAX.

[Tocne 3TOro BEmIeCTBO MOABEPTAIOT OYUCHKe — TIEPEKPUCTATIIA3ZAIIMHN U J0-
MIOJTHUTEILHOM TIEPErOHKe (€CIIM 3TO TpedyeTcs).

Ha cmaouu uoenmugurxayuu onuchIBarOT BHEITHUN B OUYUILIEHHOTO TIPOIYK-
Ta, OMPEACIAIOT ero (U3NIECKUe KOHCTAHTHI (T.ILJI., T. KUII, MOKAa3aTeNb MpeaoMIie-
HUS U Jp.) ¥ COOTHOCST MX C JIATEPATyPHBIMU JaHHBIMH.

[TomydeHHOE BEMIECTBO CCHITIAIOT WM CAUBAIOT B MEHUIWUTHHKY WU JIPYTYIO
MOAXO/ISINIYIO Tapy, IPUKPETUIIIOT STUKETKY, T/Ie YKa3aHO Ha3BaHUE BEIIECTBA, €TO
Macca, KOHCTaHThI, paCTBOPUTENb JIJISl MEPEKPUCTAIUIM3ALUU U JINTEPATypPHbIE KOH-
CTaHThI, YTO MO3BOJISIET CYJIUTh O CTENEHU YUCTOTHI MOJYYEHHOTO BEIECTBA U €ro
UJCHTUYHOCTH 1[EJIEBOMY MTPOJIYKTY.

3aBepiaercsa paboTa 6b16000M U CCbLIKOU HA INTEPATYPHBIN UCTOYHUK, 110 KO-
TOpOMY MpoBeJeHa padoTa.

JlaGopaTopHBIil KypHaJI C OMUCAHHBIM JIKCIEPUMEHTOM, C PaCCUUTAHHBIMHU
JTAHHBIMH, PE3yJIbTaTaMH UACHTU(PUKAINK U C HOJYUEHHbIM YIAKOBAHHBIM OUUUYCH-
HbIM Beljecmeom TIOAAIOT Ha OIGHKY MperoaaBaTeio. B mporiecce BBITOTHEHHS
paboThl TpernojaBaTesb OLIEHUBACT TPAMOTHOCTD JICUCTBHUI CTYJIEHTa Ha BCEX CTa-
JUSIX DKCTIIEPUMEHTA, a MO BBIXOJy BEIECTBA M CTETMEHH €r0 YUCTOTHI OLICHUBACT
AKCIIEPUMEHTAIILHOE MAaCTEPCTBO CTyieHTa. O0CYKIaeTcs OMMCAHUE IKCIIEPUMEHTA
Y pe3yJIbTaThl pabOTHI.

PaboTa 3acuuThIBacTCS, €CIIU CTYCHT

-1oKa3aJjl MPOYHbIE TIyOOKHE 3HAHUS TCOPETUYCCKON YacTH Kypca, K KOTOPOM
IIpUBSI3aHAa BBIMOJHAEMAs JabopaTopHas padoTa,

-POIEMOHCTPUPOBAJ TPAMOTHBIC SKCIIEPUMEHTAIILHBIE YMEHUS,

-4ETKO OTHCAJ SKCIIEPUMEHT, BCE CTAJUU CHUHTE3a, CAeNal TpeOyemMbie pacde-
THI,

-ITOJTy4YMJI 1IEJIEBOE BEIIECTBO B TPeOYEeMOM KOJMYECTBE M XOPOIICH CTCIICHU
YUCTOTHI.



IIpumep opopmJieHnst 1a0OPATOPHOI PadOTHI
Jlaboparopnasi padora Nel.
IMoxyuenue 2-(2-0KCOMUKIOTeKCHIMETHII)ITHKIOTeKCaHOHA (2)
Heasp. 1. [To3dHakOMUTHCS ¢ yCIOBUSIMHU CUHTE3a 1,5-TMKETOHOB METOIOM
JUKETOHHOW KOHAEHCAIIUH.
2. [To3HaKOMUTBCS C TEXHUKOW SKCIIEPUMEHTA, IIPOBECTU CUHTES,
BBIJICJIUTh U OUUCTUTH JTUKETOH 2.
Cxema peakuum.
OcHoOBHas peakuus:

2 +CH,0 — P a— q?kd
OH °
0] 0]

0
1 2 3
[ToGounas peakuus:

YO

1 3
PeakTuBbI.
IHUKIOTEKCAHOH. ... 98 r (1 moub),
37% BoaHbIN pacTBOp Gopmanpaeruaa ...14 mi (0.2 Moiib)
20 ma 1 M cniupToBoro pactsopa NaOH
YKCyCHast KUCTIOTa

Metonuka 3KCEpUMEHTA.

B kon0y, cHa0XE€HHYI0 MEXaHUYECKOW MENIaNKO, TEPMOMETPOM, OOpaTHBIM
XOJIONWJIBHUKOM M KamleJbHOW BOPOHKOM, MOMEMIAIOT 98 T CBEXENEPErHAaHHOTO
IIMKJIOTEKCAaHOHA W HarpeBaroT Ha BoAsHOU OaHe mo 65-70 °C, mocie dero mobas-
nsr0T 20 mut 1 M ciuptoBoro pactBopa NaOH u nanee no KarmisiM pyu SHEPTUYHOM
nepeMemmBanun qo6assior 14 M 37% BoaHOro pactBopa dopmanpaeruaa ((pop-
MajuHa), oAJepkuBasi Temreparypy cmecu Ha ypoHe 75-80° C. [lo okoHuaHumn
npubaBiieHust (popmanbaerujia NepeMenmBaloT cMech ele 15 MUHYT, mociie 4ero
JA0T €M OXJIAAUTHCS JO KOMHATHOW TeMIEpaTypbl U HEUTPAIU3YIOT COJITHOM WIIA
yKCcycHOU KucJIOoTOoN 10 pH 4-5. OTnensroT B 1€IUTEIbHON BOPOHKE BOAY, a U3 Op-
TFaHUYECKOTO CJI0SI OTTOHSIOT IUKIOT€KCAaHOH B BaKyyMe€ BOJOCTPYHHOro Hacoca
pu ~40-45° C/40 mm. OCTaTOK MEPETOHSIOT B BaKyyMe MpU 2-3 MM U COOMPAIOT
dpaknuo 140-150° C. Boeixon okono 20 r (60%). Ilomydennslii mpenapar mnpe-
CTaBIISIET co0oit CMECh pauemara u Me30-(hOopMBI 2-(2-



OKCOIIMKJIOT€KCHJIMETHII ) IMKJIOreKCaHOHA (2) ¢ MPUMEChIO IHUKIOTeKCEHUIIIHKIIO-
rekcaHoHa. OH npurozeH st OOJNBIINHCTBA MOCIETYIOIINX CHHTE30B.

B ciydae HEOOXOAMMOCTH TMOJy4€HHUsI YUCTOro o0Opas3la TUKEeTOHa 2 ST au-
cTuiuiata cMemmBaroT ¢ S M 1 M ciuproBoro pacteopa enkoro Harpa. [Ipu cros-
HUM PEaKIIMOHHAs CMECh IIOYTH HAIEJI0 KPUCTAJUIM3YETCS ¢ 00pa30BaHUEM TPULIMK-
norekcaHosioHa (3). Kpucramnel oTAensioT Ha HNOPUCTOM (QUIBTPE, MPOMBIBAIOT
CIMPTOM U BOJOW J10 HEHTpajIbHON peaklUuu MPOMBIBHBIX BOJ. KpucTamisl BbICY-
IIMBAIOT Ha BO3JyX€E, IOMEIIAIOT B YCTAHOBKY JJIsl IEPETOHKHU B BaKyyMe U Harpe-
BaIOT MIEPETOHHYIO KOJIOY 10 pacIuiaBieHus: keTojia. BeinepxkuBatot pacruias 10-15
MUHYT, MOCJI€ YETr0 MEPETOHSI0T COACPKUMOE MEPETOHHON KOJOBI B BaKyyMe Mpu 2
MM OCTAaTO4YHOro pAaBieHus. OOBIMHO IUCTWIUIAT HaAUENo Kpuctamusyercs. OH
IPEICTaBIISACT coboit cMeCh JIBYX CTEPEOU30MEPOB 2-(2-
OKCOIIMKJIOT€KCHIMETIII ) IMKJIorekcaHoHa (2). Kpucrammm3zanmei u3 JerkoKHUIsie-
ro NMETPOJICHHOro 3prpa MOKHO MOITYYUTh YUCTYIO PAlleMHUUECKYI0 POpMY JTHUKETO-
Ha ¢ 1.1 61° C. IIpu ee XpaHEeHUH B CTEKJISIHHOW MOCYZAE B TEUEHUE HECKOJIBKUX
MECALIEB BHOBb IMOJIy4aeTCsl CMECh JABYX CTepeou3oMepoB. Me3o-(hopma qukeToHa
MOET OBITh BbIIEJIEHAa XpoMaTorpaupoBaHUEM MAaTOYHHKOB Ha CUJIMKArejie mar-
Hus (¢paopucune). Ee Tt 51°C.

XpoMarorpaguuecku ITUKETOH XapaKTEepU3yeTCs B CHCTEME IETPOJICHHBIN
sa¢up-3TInanerart, 8:1, Ha cunydose. IlsaTHa Me30- u panemuueckoit popm odpa-
3YIOT OTYETJINBYIO BOCBMEPKY; BEPXHEE IIATHO MPUHAJIEKHUT paleMary.

Jluteparypa.

1. 1,5-/IlukapOOHMIIbHBIE COEIMHEHHUS] B OPraHMYECKOM CHHTE3€: MOHO-
rpadus / B.W. Beiconkuii, B.A. Kamunckuii, T.U. Akumosa, O.1O. Cnabko, A.H.
Anpaun, H.I1. barpuna. Pen. Beiconkuit B.1., HoBukos B.JI. — Bnagusoctok: J{anb-
HeBocT.penepan. yH-T, 2014. — 376 c.

3. [ToAroToBKa K MPOMEKYTOYHOM aTTECTANUM IO JUCHHUIINHE: K IK3aMeHY

K aTrecTanuu momycKarTCs CTYACHTHI, KOTOPHIE CHCTEMATHYSCKHA B TCUCHHE
BCEr0 CeMecTpa IMOCeIaid U padoTaau Ha CEMHWHAPCKUX 3aHATHAX, MOKa3aB IMPH
ATOM YBEPCHHBIC 3HAHMS, a TAKXKE BBITIOJHUIN U OTUYUTATIUCH IT0 JTa0OPaTOPHBIM pa-
ooram.

HemocpenctBenHasi MoAroTOBKAa K aTTECTAIlMU OCYIIECTBIISICTCS MO BOIPO-
caM, MpeJCTaBICHHBIM B pabodeil ydeOHO# mporpaMMe M pacCMOTPEHHBIM Ha Ce-
MUHAapax, a TAKKEe PEKOMEHJOBAHHBIM JIJIS CAMOCTOSTEIIbHOTO U3YYCHHUSI.

TpeGoBaHus K NPeCTABJICHUIO Pe3YJbTATOB CAMOCTOSITEILHON PadoThI

CamocrosTenpHas padoTa BKIIIOYAET B CeOsl IOBTOPEHHE TEOPETUUYECKOTO U
PAKTUICCKOTO MaTepualla TUCIHUILIMHEI, 3aCTyIIMBAEMOTO W KOHCIIEKTHPYEMOTO B



XO0Jle ayIUTOPHBIX 3aHATUHI; U3yYEHUE OCHOBHOW W JIOMOJHUTEIBHON JINTEPATYPHIL,
yYKa3aHHOH B paboueil yueOHOW mporpamme JUCIHUILIMHBI, CAMOKOHTPOJIb OTBETOB
Ha OCHOBHBIE MPOOJIEMHBIE BOIPOCHI IO TEMaM 3aHATHH; CAMOCTOATEIbHBINA pazoop
3a/laHU{ U 3a/1a4, PeIIAeMbIX Ha MPAKTUYECKHUX 3aAHITHUIX.

Pe3ynbpTaThl caMOCTOSTENBHOM PabOTHI MPEACTABISAIOTCS U OQOPMIISIOTCS B
BUJIE€ YCTHBIX OTBETOB HA OCHOBHBIE IMOJIOKEHUS TEOPETUUECKOTO U MPAKTUYECKOTO
MaTepHalia JUCHUIUIMHBI [0 TeMaM, 10 BBITIOJIHEHUIO JIa00paTOpHOU PabOTHI.

Kpurtepuu onieHK# BbINOJHEHUS CAMOCTOATEIbHOI PadoThI

CamocrosiTenbHas padoTa CTyICHTa OLEHUBAETCS M0 €ro OTBETaM Ha CEMUHa-
pe, aKTUBHOCTH y4acTHsl B TPYIIIOBOM JHMCKYCCHU, MO Pe3yJibTaTaM BBINOJHEHHOU
mabopaTOpHOM pabOTHI.

Kpurepuu oneHuBaHuA MO0 O0TBETAM HAa CeMHMHape U aKTMBHOCTH B I'PyII-
MOBOM AUCKYCCHU:

['myOuna 1 mojaHOTa OTBETA.

Teopernyeckoe 000CHOBaHUE BOMPOCOB TEMBI.

YMeHue noka3aTh 3HaHUE TEMbI HE TOJIBKO MO MaTepHally JIEKIUHA, HO U 1O J10-
MOJTHUTEJILHOM JIUTEpaType.

YMeHue rpaMOTHO TPOUJUTIOCTPUPOBATH CBOM OTBET (OpMylIaMu U CXeMaMu
IIPEBPALLECHUN BEUIECTB.

OtcytcTBUe PaKTHUECKUX OIMIMOOK, CBSI3aHHBIX C IOHUMAHUEM TEMBI.

YMeHue 3aMeTUTh HETOYHOCTh B OTBETE COKYPCHMKA M BOBpPEMsI MOJICKA3aTh
MPaBUJIbHOE PEUIEHUE U BBIHECTH BOMPOC HAa 00CYKIEHUE.

[TonHbIii ¥ MpPaBUIBHBIA OTBET HA BOIPOC: TEOPETHUYECKOE OOOCHOBAHME BO-
Mpoca C NOATBEPKICHUEM MPAKTUUYECKUMU JTaHHBIMHU.

Kpurtepuu ouneHku j1adopaTopHoii padoThl.

PaboTa 3aunThIBaeTCS, €CITU CTYICHT

-1oKa3aJjl MpOYHbIE TIyOOKHE 3HAHUS TEOPETUYECKON YacThu Kypca, K KOTOPO
IpUBsI3aHa BBIMOJIHsIEMas JabopaTopHas padora,

-IPOJIEMOHCTPUPOBAJ TPAMOTHBIE SKCTIEPUMEHTAJIbLHBIC YMEHUSI,

-4ETKO OMHCaJl SKCIEPUMEHT, BCE CTaJIUU CUHTE3a, CAesall TpeOyemble pacye-
ThI

-MOJY4YMJI U TPEACTaBUII 1EJeBOE BEIIECTBO B TPEOYEeMOM KOJIMYECTBE U XO-
pOIIIEN CTENIEHU YUCTOTHI.
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IIpunoxenne 3

IMacoopT

(oH1a OLIECHOYHBIX CPEACTB
M0 TUCHHUIUINHE «XUMHS KAPOOHWIBHBIX COeIUHEHM D)

Kong u dopmynuposka

Otansl OPMHUPOBAHUS KOMITETCHIIUN

KOMITETCHIIMH
OK-10 -T€HJECHLINH Pa3BUTHUSI COBPEMEHHON HAyKH U TEXHUKH;
TOTOBHOCTBIO K - 4TO JOCTUTHYTH ycrexa B OyAyIel mpakTHIecKou Jie-
CaMOpAa3BUTHIO, 3Haer ATEJIbHOCTU BO3MOXHO TOJIBKO IIPU MOCTOSTHHOM CaMo-
camopeanusalnui, pPa3BUTUU U COBEPIICHCTBOBAHUU MPOPECCHOHATHHOTO
MCII0JIb30BaHUIO MacTepcTBa
TBOPYECKOTO
- - YUHTBCS U TBOPYECKHU HUCIOJI30BATh MOCIEAHHUE J0-
Ymeer CTH)KEHHS B 00JIaCTH OPraHUYECKOTO CUHTE3a B MPAKTU-
YECKOH JeSITeIbHOCTH
- TOTOBHOCTBIO K CAaMOPa3BUTHIO, CAMOpEaTU3aIIHH,
Bnageer | ucnons3oBaHm0 TBOPUECKOTO MOTEHIAAIA TS
COBEPIICHCTBOBAHUS MPO(ECCHOHAILHOTO MacTepPCTBA
OIIK-1 3nact - OCHOBHBIE CIIOCOOBI MOJNYYEHHST ¥ OCHOBHBIE PEAKIIUM
CITOCOOHOCTHIO MOHOKApOOHUJIbHBIX COEAMHEHUN.
HUCIIONb30BaTh U - YMECT IPUMEHATh HAaKOMJICHHBIC 3HAHUS TCOPETUYC-
pa3BUBATH VMeer CKHX OCHOB XUMHHU MOHOKap6OHHJIBHBIX COCTMHEHUHN K
TEOPETUYECKUE OCHOBBI HOBBIM CBEJICHHSIM O JH-, TPU- U MOTHUKAPOOHUIBHBIX
TPpaAULIMOHHBIX 1 HOBBIX COCIMHCHUIX U UX NPEBPALICHUIX.
pa3zie’oB XUMHH NPU
peleHn - CMOCOOHOCTHIO TBOPYECKH HCIIOIH30BATh M Pa3BUBATH
NPODECCHOHATBHBIX Brnageer | teopernueckre OCHOBBI TPAJUIIMOHHBIX U HOBBIX pasie-
3ana4 JIOB XMMHH TIPU PEIIeHUHN MPOo(heCcCHOHATBHBIX 3a/1a4.
- 3HaeT O0IIUe MpaBUiia TEXHUKH OE30MaCHOCTH B XH-
MUYECKHUX JIa0OpaTOpHSIX. MpaBUila XpPaHEHUS U UCIIOIb-
3Haer 30BaHHNs OTHCOMACHBIX M B3PbIBOONACHBIX BEIICCTB,
- TMpaBUJIa MOJIb30BAHUS CPEACTBAMU OOIIEH M MHIWBU-
OIIK-3 JTyaTbHOM 3aIUTHI.
CrocobHoCTh - IPUMEHATH MPaBUIA TEXHUKH 0€30MaCHOCTH B XMMHU-
peanTn30BaTh HOPMBI YECKUX JIA0OpaTOpUsX M HA XUMHYECKHX TPOU3BOJI-
TEXHHUKHU 0€30MacCHOCTH CTBAX:
B 1a00PaTOPHBIX 1 ¥weer - MOJIL30BATHCS CPEACTBAMH OOIIEN ¥ MHIMBUIYaTbHOM
TCXHOJOTHICCKHIX 3aIUTHI U OKa3aTh IIEPBYIO MOMOINbL IPH HECUYACTHBIX
YCIIOBHSIX cIIyyasx.
- 3HAHUSAMH U CTIOCOOHOCTBHIO PEaTu30BaTh HOPMBI
Bnageer TEXHUKU O€30MaCHOCTH B JIaOOPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBUSIX
[1K-1 - OCHOBHBIE TEHACHIIUN PA3BUTHS COBPEMEHHON HAyKU U
CHOCOOHOCTBIO 3uaer TEXHUKH,
MIPOBOJIUTH Hay4HbBIC - OCHOBHBIE METOJIbI MCCJICIOBAHUSI BEIIECTB U MaTEPH-

HUCCICA0OBaHUA o

aJIOB.




chopMyITHPOBAHHOM
TeMaTHKe,

- BECTH HCCIIEIOBAaHUE M0 NPEIJIOKEHHOW TEMaTHKe,
BEPHO OMNPEICINUTh MPUOPUTETHI U CTPATErHIO UCCIIEN0-

CaMOCTOSTEILHO Veer BaHMsS, CAMOCTOSITEIBHO IUIAHMPOBATh U OCYIIECTBIIATH
COCTaBIIATH IJ1aH OKCICPUMEHT;
UCCIIEJOBAHMSI u - MPEICTABIIATh M MPOJABUTATH PE3yIbTAT MHTCIUIECKTY-
0J1y4aTh HOBBIE aJbHOM 1eATEILHOCTH
Hay4YHBIC W NPHUKIIATHBIC - HaBBIKAMH BEJICHUS HAyYHOI'O MCCIIEJOBAHUS 110 IPE/-
PE3YIILTATHI JI0)KEHHO# TeMaTHKe, CAMOCTOSATEIILHOTO TUIAHUPOBAHMUS
Brageer | Y BOACHHS OKCIIEpUMEHTa;
- HaBBIKAMH TIPEJCTABICHUS M MPOJIBHKCHHS HOBBIX
HAYYHBIX W IPUKIAIHBIX PE3yJIbTAaTOB HHTE/UIEKTYaslb-
HOHU JEeATEIBHOCTH.
- TCOPETUYECKHE OCHOBBI XUMHUYECKUX HAYK,
3Haer - MpaBWJIa KCIIOJIb30BaHUS JTaOOPATOPHOTO 00OpYI0Ba-
HUS IS 9KCIICPUMEHTAIBHON paboThI.
ITK-2 - TBOPYECKH MPHMEHSATH TOMYHCHHBIE 3HAHMS 1 yMCHHS
BrazicHueM  Teopuei M | Vaeer B HAYYHOH U MPAKTHUYCCKOM JAESTSIbHOCTH;
HABLIKAMIL "TPaMOTHO HCTIONE30BATH J1a60paT0pHE)e obopyoBaHue
PaKTHICCKOH paboThl B B IIPAKTUYECKOM M DKCIIEPUMEHTAIBLHOM pabore.
M3GPaHHON OGIIACTH - CIIOCOOHOCTBIO M YMEHHEM TBOPYECKH MPUMEHSTH 10~
XUMUAR JIy4eHHbIE 3HAHWsI B 00JIACTH OPraHUYEeCKOro CHHTE3a B
Braneer HAYYHOU M MPAKTHYECKOH IeSITEIbHOCTH;

- CHOCOOHOCTBIO M YMEHHEM TI'PaMOTHO HCIIOJIB30BaTh
nabopaTopHOe O0OpYJOBaHUE B HKCICPUMEHTAIBHOM
pabore.

No | Konrtpomupyemsie Koppb! 1 atamnst OueHouHbIE CpecTBa
n/m pazzensl / TeMbl (hopMupoBaHUs TEKYIIUNA KOHTPOJIb IIPOMEKYT
JVICTIATUTHHEI KOMIIETEHITHH OYHas aT-
TecTanus
1 | Pazgea |. Cnoco- 3Haer: 1. I'pynmoBoe o0cyx-
ObI CMHTEe3a U nenue (YO-4) nexuu- DK3aMeHa
cBoiicTBa kapGo- | OK-10 OHHOT'0 MaTepuaia , [IUOHHBIE
HIWIbHBIX COeIM- cemuHapbl NeNe 1-3. BOIIPOCHI
HEHHU . : NoNe 1-7.
Ymeer: 2. Cob6ecenoBanue (YO-
Tema 1. CriocoOsl 1) - monmy4yenue nomycka
CUHTE3a Kap0o- K BBITTOJTHEHUTO
HWIBHBIX COE/INHE- nabopaTopHbIX paboT Ne
HUH. 1-3.
Cemunaps! Ne 1-3. 3. Beimonuenue nabopa-
JlaGopaTopHsbie pa- TOPHBIX paboThl Ne 1-3
60Te1 Ne 1-3. (ITP-6), Hanucanue u
Brageer c/1agya OT4eTa.
Paznen . OIK-1 3HaerT: 1. I'pynnoBoe 06Cyx-
Tema 2. Peakis nenue (YO-4) nekun- OK3aMeHa




HYKJICO()UITHHOTO VYwmeer: OHHOT'O MaTepuaia , IIUOHHBIE
MIPUCOETUHEHUS cemuHapbl NeNe 4-5, BOIIPOCHI
2. CobecenoBanue (YO- | NeNe 8-14.
Cemunapsl Ne 4-5. 1) - mony4eHue a0MmycKa
JlaboparopHas pa- K BBITIOJIHEHHIO J1Tabopa-
6ota Ne 4., TOpHOM paboThI Ne 4,
3. Brinonnenue nadopa-
TOpHOU paboThI No
Bnazeer 4(I1P-6), nanucanue u
claya oTyeTa.
3HaeT: 1. I'pynmoBoe 06Cyx- DK3aMeHa
Pazgen 2. - nenne (YO-4) nekmu- IUOHHBIC
Peakuuu KoHjeH- Ymeer: OHHOI'0O MaTepuaina , BOIIPOCHI
cauMu  Mek- H cemuHap Ne 6. NeNe 14-
BHYTPHMOJIEKY- 2. Cob6ecenmopanue (YO- | 19.
JSIpHbIE 1) - mony4eHue 0MmycKa
Tema 1. Mex- u OIIK-3 K BBIIIOJIHEHHIO J1abopa-
BHYTPHUMOJIEKY-  |Buazeer TOpHBIX padot Ne 1-3.
JSIPHBIEC PEAKLIUU 3. Bemonnenue nabopa-
TOpHOI paboThl Ne 5
Cemunapsl Ne 6. (TTP-6), Harmucanue u
JlaboparopHsle pa- c/1aya OTyeTa.
60ThI Ne 5. 4. Hanmucanme KOHT-
ponbHOM paboTe Ne 1
(ITP-2) mmo ) mo Temam
cemuHapoB Ne 1-5.
3Haer: 1.. I'pynnoBoe 06cyx- Ok3ameHa
Pasaen 2. nenue (YO-4) nexuu- [IUOHHBIE
) : OHHOTr'0 MaTepuaia , BOIIPOCHI
;f;;?mionl\;(e;f T IK-1 | Vweer: cemuHapbl NeNe 7-8. NeNe 20-
JSpHBIE  pEaKIuu 23.
Cemunapsr Ne 7-8. Bnaneer
Paznean 2. 3Haer: 1. I'pynimoBoe 06cyx- DK3aMeHa
Tema 2. Ctepeo- nenne (YO-4). 0600- [UOHHBIC
CEJIEKTUBHBIN CHH- maronmit cemurap Ne 9. | Borpocsl
T€3 B pALly TPUKAp- YwMmeer: NoNe 24-
OOHMIBHBIX COEIH- | [TK-2 2. Hanncanue koHT- 28.
HeHu#i ¢ 1,3- u 1,5- poJsibHOM paboThr Ne 2
PacronIoXKEeHUEM Buajeer (ITP-2) no Temam cemu-
(GYHKIIMOHATHHBIX HapoB Ne 6-9.
rpynn

O0o00marommii ce-
MuHap Ne 9.




IIkana oueHUBaHUSA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMH 10 TUCLU-

IIMHE «XUMHUSA KAPOOHUIBHBIX COeTHUHEHM D)

Kon u popmy.in-

JTanbl GOPMHUPOBAHUS KOMIIETEH-

KpPUTepUH

nmoxKasarTeJjau

POBKA KOMIIETEH- 117014
HUH
OK-10 - TEHJCHIIUU pa3- Yposens chopmu- CrniocoOHOCTB K
TOTOBHOCTBIO K BUTHS COBPEMEH- POBAaHHOCTH U I'ly- | YCBOGHHUIO HOBBIX
CaMOpa3BUTHIO, HOM HayKU U TeX- OWHBI 3HaHUH O TeH- | 3HAHHWH U caMOpa3-
caMmopeanu3aluy, HUKU; JEHLUSAX pa3BUTHS BUTHIO
UCTIOJIb30BaHUIO - YTO IOCTUTHYTh | COBPEMEHHON HAYKH
3HaeT .
TBOPYECKOTO I10- ycriexa B Oyayiien | U TeXHUKH;
TEHIIHAaJa MPAKTUYECKOH Jie-
(moporo-
o ATEIBHOCTU BO3-
BBII ypo-
BeHE) MO>KHO TOJIBKO MIPH
MIOCTOSIHHOM CaMoO-
Pa3BUTHH U CO-
BEPILLIECHCTBOBAaHUU
npoecCHOHATEHO-
r0 MacTepcTBa
- YUUTBCS U TBOP- | YpoBeHb chopMu- CrniocoOHOCTh KBa-
YEeCKH UCIOJIb30- POBAaHHOCTH YMEHHUS | JTU(PHUIUPOBAHHO
BaTh MOCIICIHHE UCTIOJIB30BATh T10- OLICHUTH HOBBIE JI0-
MECT
?H ongi. | AOCTHKEHNA B 00- | cieqHHue JOCTHXKe- CTHKEHMsI B OpT'aHU-
Hyl,.;mﬁ) JacTH OpraHuye- HUS B 00J1aCTH Opra- | 4YeCKOH XUMHUH U UC-
CKOT'0O CUHTE3a B HUYECKOI0 CUHTE3a | [0JIb30BaTh UX JUIA
IIPAaKTUYECKOU JIe- | B IPAKTUYECKOU Jle- | pa3BUTHS TBOpUE-
ATEIbHOCTH ATENbHOCTU CKOT'0 MOTEHIMAaja
Yposens chopmu- Cnoco6HOCTH HC-
-TOTOBHOCTBIO K
POBAaHHOCTH HaBbIKa | MOJIb30BaTh HOBBIE
CaMOpa3BHTHIO,
K CAaMOPa3BHUTHIO, 3HaHUS ISl caMo-
caMmopeanu3aluu,
camopeanu3aluy, pa3BUTHS U TBOpYE-
BIajeeT | UCIIOJIb30BAaHUIO
UCTIOJIB30BaHUIO CKOTO TTPUMEHEHHS
(BBICO- TBOPYECKOTO I10-
y TBOPYECKOT'O MOTEH- | UX JUISL COBEPILEH-
KHif) TEHIUANA JUIsS CO-
yasa Jiyisi CoBep- cTBOBaHUA npodec-
BEPLICHCTBOBAHMS
IIEHCTBOBAHUS MPO- | CHOHAIBHOTO Ma-
npodeccuoHanbHO-
(eccuoHaIbHOTO CTepcTBa
ro MacTepcTBa
MacTepcTBa
OIIK-1 VYposenb chopmu- CrniocoGHOCTD KBa-
CIOCOOHOCTH HC- POBAaHHOCTH U I'ly- | TU(PHUIUPOBAHHO
MIOJIb30BaTh U OWHBI HaYaJTHHBIX OIHCaTh OCHOBHBIE
pasBUBaTh TEOPE- SHaHUA OCHOB XU~ | 3yayyif o criocobax | COcoGB CHHTe3a 1
THYECKHE OCHOBEI | SHACT MHH MOHOKApOO- | ¢yuresa u coficTBAX | CBOWCTBA MOHOKAp-
II TOo- -
TPaJIUIHOHHBIX U ( OPOro- | HWIBHBIX COCMMHE- | \16HoKapGOHMIBHBIX | GOHMIBHBIX COEITH-
BbIN 0- % o o
HOBBIX Pa3/IeNoB yp HUH, nX CHOCO?OB COEIMHEeHHUH. HEeHW, MEXaHH3MBI
BEHb) CHUHTE3a U CBOWCTB

XUMHUU TIpH pe-
HIeHuH npogec-
CHOHAJIbHBIX 3a-
nad

" CTCPCOXHUMHUIO OC-
HOBHBIX IIPOLIECCOB




- yMEHHE
HCIIOJIB30BaTh U

Yposens chopmu-
POBAaHHOCTH YMEHHUS
HCIIOJIb30BaTh IICp-
BUYHBIC 3HAHUS O

CrocoOHOCTh TIpe-
CKa3aTb CIIOCOOBI

CHHTE3a 1 CBOMCTBA
MOJIMKAPOOHUIIBHBIX

yMeer pa3BUBATh 3HAHUSI | MOHOKapOOHWJIBHBIX | COEIMHEHUM Ha OC-
(mpoaBu- | OT MOHO- K IOJIH- COCTMHCHUSX IS HOBE 3HaHHM 0 MO-
HYTBIN) KapOOHUIbHBIM MpeaCKa3aHus HOKAapOOHMJIBHBIX
COCTMHEHUSIM, HaIpaBJIEHUN CUHTE- | BellecTBax, o0bsic-
3a U CBOMCTBAxX MO- | HUTh MEXaHU3M U
JTUKapOOHUIIbHBIX pe3ynbTar mporecca.
COCIMHCHUH |,
-CIIOCOOHOCTHIO Ypoens chopmu- CnocoOGHOCTh UH-
TBOPYECKH UCIIOJIb- | POBAHHOCTH HABBIKA | TepIIpETalliuy MOJTy-
30BaTh U pa3BUBaTh | MHTEPIPETALUH [10- | YEHHBIX IKCIIEPHU-
TEOPETHUUECKHUE OC- | JIYUYCHHBIX Pe3yJibTa- | MCHTAJIbHBIX pe-
?g}iﬁz‘fT HOBBI XUMHH MO- TOB. 3yJIbTaTOB Ha OCHOBE
i) HOKap60HI/IJvII)HI)IX TEOPETUUECKHUX pa3-
COETMHEHUH 715 JIEJIOB TI0O MOHO- H
W3YYCHUS XUMUH MOJIMKAPOOHUIIbHBIM
MOJIMKApOOHUIIb- COETUHEHUSIM.
HBIX COCIMHEHHU.
YpoBeHnb chopmu- CnocoGHocTb chop-
- mpaBuiia paboTel | POBAHHOCTH U TITy- MYJIUPOBATH MIPaBU-
B XMMHYECKOM Jia- | OWHBI 3HAHMIA O Mpa- | Jia OOpaleHHs C XU-
3HAET 6opaTopHH , o6pa- BUJIaX TEXHUKHU O€3- MHUYCCKUMHU PCAKTH-
(moporo- | IIEHHs C XUMUYe- | ONIACHOCTHU NP Ppa- | BaMu, IMOCYJOH,
BBII yPO- | CKHMHM pEaKTHBa- 00Te ¢ XUMUYECKU- | IIpaBuia paboThI C
BEHb) MM, OTHE- U B3pbl- | MU PEaKTUBAMH, OTHE- U B3PbIBO-
BOOITACHBIMHU Be- MOCY/OM, OTHE- U OIIaCHELIMH Bellle-
[IECTBAMH. B3PBIBOOIIACHBIMH CTBaMH
OIlK-3 BEIIIECTBAMH
CIIOCOOHOCTD pe- YposeHs chopmu- YMeHue 0Cy1ecTB-
AJIA30BaTh HOPMBI - pean30BaTh POBAHHOCTU YMEHHUS | JIATh CUHTE3, BbIJC-
TEXHHUKH 0e3- HOPMBI TEXHUKHU OCYIIECTBIISITh XU- | JICHHE, UACHTU(DU-
ONaCHOCTH B J1a- ymeer 0€3011acHOCTH B MUYECKHI 3KCepu- | Kaluio KapOOHUIIb-
OOpaToOpHBIX U S;l;iﬁ%ﬂ' 1a00paTOPHBIX U MEHT C COOJIIOIEHHU- | HBIX COEIUHEHUH C
TEXHOJIOTHYECKUX TEXHOJIOTUYECKHUX | €M MpaBWJI TEXHUKU | COONIOICHUEM TIpa-
YCIOBHAX YCIIOBHSIX 0€301MacHOCTH. BUJI TEXHUKHU 0€3-
OMAaCHOCTH.
YpoBenb chopmupo- | CiocoOHOCTH ObICT-
BaHHOCTHU HaBBIKA PO ¥ TOYHO NMPUHHU-
- yMeHueM obpa-
pazcer LEHNST ¢ XUMUTe- 6e3omacHoro oopa- MaTh PEUIeHHs 110
menus ¢ JIBX, xu- obOecrieueHnIo 6e3-
(BBICO- CKUMHU PEaKTHBa- ’
. . MUYECKUMH PEaKTU- | OMACHOCTH B Jabo-
KHH) MH, TIOCY/IOH,

0o0opyoBaHUEM.

BaMH, TOCYJIOH,
o0opynoBaHuEM.

PaTOPHBIX U TEXHO-
JIOTUYECKUX YCIIOBU-
AX




[1K-1
CIIOCOOHOCTBIO
MPOBOAUTH HAyY-
HBIE HCCIIEIOBA-
HUS 10 chopMmy-
JIMPOBAHHOM Te-
MaTHKe, CAMOCTO-
ATEIIHO COCTaB-
JSTH TUIaH Ucclie-
JIOBAHMSI U TIOJTY-
4aTh HOBBIE
HAy4YHBIC U TIPU-
KJIQJHbIE Pe3ylb-
TaThI

- OCHOBHBIC TCH-
JACHIWHU pa3BUTHUIA

- Yposens chopmu-
POBAHHOCTH H TITy-
OWHBI 3HaHUI 00 OC-
HOBHBIX T€HJIEH-IUAX

CrrocoOHOCTE 00B-
SCHUTH METOJI0JIO-
TUIO UCCIENOBAHHS,
METOJIOB CHHTE3a U

3HAeT COBPEMEHHOM ¢
(NOporo- | HAYKH ¥ TEXHUKH PasBUTHs COBPEMEH- | CBOHCTB KaPGOH?HB-
BBIIT YPO- | - OCHOBHbIE MeTo- | IOH HAYKH, OCHOB- HBIX COCTUHEHHH.
BeHb) bl MccienoBanus | TPIX METO/Iax meciie-
BeIECTB U MaTe- | AOBaHHs BEIIECTB 1
PHATIOB. MaTepUasoB..
- BECTH UCCIIe[IoBa- | -YpoBeHb chopmu- | CocoOHOCTH orpe-
HUE 10 IPeJIOKEH- | pPOBAHHOCTU YMEHHUS | JEJATH 1Ielb U 3a7a-
HOW TeMaTuKe, BEP- | OMpPEeNeysaTh elb M | UM UCCIICJIOBAHHUS,
HO OIPENEIUTD 3aJla4uM UCCIIeI0Ba- IUTAHUPOBATh U
MIPHOPHUTETHI U HUS, TUIAHUPOBATh U | OCYIIECTBIISATH JKC-
CTpaTeruio uccie- OCYIIECTBIISITh OKC- | IEPUMEHTAJIbHOE
JIOBAHMSI, MIEPUMEHT, TIOJTy4aTh | UCCIICIOBAHUE, T10-
zlz;i)e;m_ - CaMOCTOSITEIbHO | M OOBSICHATH HOBBIE | JIydaTh HOBBIE pe-
pyTpiif) | [VIAHHPOBATH M PE3yIIbTaTHI; 3yJIbTATHI,
OCYIIECTBIISITH JKC-
MIEPUMCHT;
- IPE/ICTABIATh U
MIPOJIBUTATH PE3y-
JbTAT UHTEIUICKTY-
aJIbHOU JIEATENBHO-
CTH
- HaBBIKaMU Befie- | YpoBeHb chopmu- Cnoco6HOCTh MouC-
HUS HAYYHOTO UC- | POBAaHHOCTHU HaBBI- Ka U KPUTHYEC-KOTO
CJICTOBAHMSI 110 KOB TIOVICKA ¥ KPH- aHaym3a uapopma-
PeI0KEHHON TUYECKOTO aHa-JIHu3a | IIUU MO0 TeMaTHKe
TEeMaTHKe, CaMo- uH(pOpMaINH, TUTa- | TPOBOJAMMBIX HCCIIC-
CTOSTENBHOTO IJIa- | HUPOBAaHUS HAYYHO- | JIOBAHUM;
HUPOBAHUS U BEJle- | IO UCCIIE0-BaHUS, Cnoco6HOCTH 1I1a-
(B;ISEIE?T HUS DKCIIEPUMEHTA; | aHaJTN3a HOBBIX MO- | HUPOBAHUS HAY4HO-
i) - HaBBIKaMU TIPEJI- | JTy4aeMbIX Pe3yIib- T'O UCCJIeJIO-BAHUS,

CTaBJICHUS U IIPO-
JIBMYKEHMS HOBBIX
Hay4YHBIX U MPU-
KJIQIHBIX PE3YJIb-
TaTOB UHTEIUIEKTY-
ATLHON AeSITebHO-
CTH.

TaTOB U UX NIPOABH-
KEHUA .

aHaJM3a HOBBIX I10-
JTy4aeMBbIX pe3yib-
TaTOB U UX MPOJBU-
KEHHUS.




YpoBens 3HaHu# 1o | CocoGHOCTH 00B-
TEOPETUYECKUM OC- | SICHUTh: TEOPETHYE-
HOBaM OpraHuye- CKHE OCHOBBI METO-
- TEOPETUYECKHE CKOM XMMHH ¥ TIPaK- | OB CHHTE3a U
OCHOBBI XUMUYE- THKE KapOOHMIIBHBIX | CBOMCTB Kap0o-
CKUX HayK, COCIMHEHU I HUWIbHBIX COEINHE-
?ﬁggf)ro- [paBUja UCIOJIb- HUH. MeTonabl BuIe-
At ypo- | JOBAHMA nabopa- JICHUSI U OYHCTKU
BeHb) TOPHOTO 000pYI0- BEIIIECTB U MpaBHiIa
BaHUHM I DKCIIe- UCIIOJIb30BaHUS Jia-
PUMEHTAJILHOW pa- 6oparopHOro 000-
OOTEHI. PYIOBaHUsI, METOIbI
YCTAHOBJICHUS X
CTpOCHHUSI.
- TBOPYECKH TIPH- YpoBeHb chopMu- CnocoOHOCTh BBIOH-
MEHSITb IIOJTyYCH- POBaHHOCTH YMEHHS | paTh U OCYIIECTB-
MK-2 HbIC 3HAHUS U yMe- | BBIOMPATh U ocy- JSITh HauboJiee pa-
BIIA/ICHHE TEOPH- HHS B HAYYHOH 1 HIECTBIIATH HAHOO- UOHAIBHBIA METOA
el U HaBBIKAMM IIPAKTHYCCKOM fesi- | JIE€ PALMOHANILHBIA | CHHTE3a U YCTAHOB-
IIPaKTHYECKOI yMeer TEJBHOCTH; METOJ CHHTE3a. U JICHUSI CTPOCHUS
paGoTHI B H3- (mpoBH- | - IPAMOTHO HC- YCTaHOBJICHHSI CTPO- | KApOOHWILHOTO CO-
OpaHHOIT 06TacTi | HyTbIH) [OJIB30BaTh 1a00- | €HHA KapOOHWIIBHO- | €AMHEHHSA
XUMUR paTopHOe 060py- r'0 COCAMHECHUS 76-85
JIOBaHUE B MPAKTH-
YeCKOM M IKCIepH-
MEHTaJLHOU pado-
TE.,
- ciocoOHocThIO M | HaBeikamu pa6oTel ¢ | CIOCOOHOCTHIO BbI-
YMEHHUEM TBOpYE- HEM3BECTHBIMH Be- JIeTISITh M yCTaHAB-
CKU TIPUMECHSTH IECTBAMH, TIOJTY- JMBATh CTPYKTYPY
MOJIy4eHHbIE 3Ha- YEHHBIMU B pe3yJib- | HOBOT'O COEIMHEHMS,
HUS B 00JIaCTH Op- | TaTe CHHTE3a. WCTIOJB3Ys COBpe-
TaHUYECKOTO CHH- MEHHOE 000py10Ba-
?gglcl(efT Te3a B Haquciﬁ " HUE U METOJBI.
Kuii) MPaKTUYECKOMN Jesi-
TEJIIHOCTH;
- CHOCOOHOCTBIO U
YMEHHEM IPaMOTHO
HCIIONIb30BATh JIa-
6opaTopHoe 000-
pYZOBaHUE.

MeToauveckue peKOMEHIAalMU, ONpeessole NPoueaypPbl OLeHUBAHMS
pe3yJIbTaTOB OCBOCHMS AMCIHUIIIUHBI

|. IIpomexxkyTouHasi aTTecTaums CTyAeHTOB. [IpoMexxyTouHas aTTecTaius
CTYJIEHTOB IO JUCIHUILUIMHE IPOBOAUTCS B COOTBETCTBUM C JIOKAJTbHBIMUA HOPMATHUB-
HbIMH akTamu [IBOVY u sBiseTcs o0s3aTeIbHOM.



KoMmIieKT 0LIeHOYHBIX CPEACTB IJISl HPOMENHCYMOUHOU aATTECTALUMN
N0 JUCHUILUTUHE «XHUMHS KAPOOHUIBHBIX COeHHEHUI» (IK3aMeH).

Ilepeuyensb onenounbix cpeacts (OC)
1.YcTHbIi onipoc
1.. Dx3ameH. DK3aMeHaIMOHHBIE BOIIPOCHI U MPUMEPHI OUJICTOB

1. Bonnpochl AJisi NOATOTOBKH K 3K3aMeHYy

1. Peakmust Adn. OT kakux (GakTOpOB 3aBHUCHUT JETKOCTh MPOTEKAHUS PEAKIHH
(cwra mykneodwia, 3neKTPOHHBINA YPHEKT 3aMECTUTEINICH, TPOCTPAHCTBEHHBINA (haK-
TOp)?

2. CpaBHUTH 110 JIETKOCTH K peakiuu Ady :

- 3TaHaJIb U dTAaHIHAJb,

- 9TaHIMAJIb W TIPOTIaHIUAlIb,

- 3TaHaIb U O€H3aIbJIECTH I,

- OeH3aIBACTU U METHUI(EHUIIKETOH.

3. OOBSICHUTH BIUSHUE OCHOBHOIO M KHMCIOTHOI'O Karajm3a B peakiuu Ady
Pacrmcath MexaHW3M peaKIuy MUKIOTeKCAaHOHA ¢ (DeHUITHAPASHHOM:

a. B IPUCYTCTBUHU KUCIIOTHOTO KaTaJInu3aTopa,

0. B IPUCYTCTBMU OCHOBHOI'O KaTajau3aTopa,

B. 03 KaTajau3aTopa.

4. Tlepeuncnuth u3Bectoie C-, O-, S-, N-, P-, I'-Hykieounsl. Kak mensercs
HYKJIe0(UIBHOCTH B iepuoae? B rpymme?

5. Enamunbl. CuHTE3, CTpOCHHUE, PEaKIIMOHHAS CITOCOOHOCTh, MCIIOJIb30BAHKE B
CUHTE3C: pCaKIUHd aNKWIUPOBAHUS, AallWJIUPOBAHMS, B3aUMOJCUCTBUSI C O,f-
HETPEACIIbHBIMU COCTMHCHHSIMHU.

6. Enamunel. Cunres 1,2-, 1,3-, 1,4-, 1,5- 1ukeTOHOB.

7. AnbI0JIBHO-KPOTOHOBAS KOHJICHCAITUS Ha TIPUMEpE ITUKIIONIEHTAaHOHA C OSH-
3aJIBICTHIOM. MeXaHU3M B MPUCYTCTBUH OCHOBHOT'O M KUCJIOTHOTO KaTajlu3aTopa.

8. Kak mporekaeT KOHAEHCAlMs KETOHA CO CJIOXKHBIM 3(pupoM KapOOHOBOM
KHCJIOTHI TIOJT JICHCTBHEM CHJILHOTO OCHOBaHUA (dTuiarta HaTpus)? . CriocoOoMm Imo-
Jy4eHUs KaKoro TUIa COSAMHCHUH sBIIsIeTCS 3Ta KoHAcHcarusa? [IpuBectn mpumep,
3amucaTh MEXaHU3M PEaKIUH.

9. 3anucaTh MPOIYKTHI B3aUMOACHCTBUS C aMMHAKOM M aMHHAMH TPOAYKTa
KOHJIEHCAIIMH ITUKJIorekcanuona-1,3 ¢ 1,2-1u0eH30MIPTHIIEHOM.

10. Peakiuu kap60- 1 reTeponukin3anuu 1,2-1uKeTOHOB: B3aUMOJICHCTBHE C
0-(peHUJICHIUAMHHOM U C THOCH3UIKECTOHOM.

11. 3anucatpk cxemy NnpeBpanieHU:

Ph-CHO + KCN —— A—Cr,O3——— B—0OH ——— B



12. 3anucatek B3auMojieiicTBUe dTanuans (riokcans) a) ¢ HoO,

0). ¢ korn. NaOH.

13. 3anucarh cXeMbI peaKkIil U YCIOBUS NPEBPALLCHUS:

- METWITIPOTIMJIKETOHA B TIEHTaHINOH-2,3,

- OeH3anpaeruaa B IueHmIdTaHIuOH,

- dTaHaJs Yepe3 IUTUaH B OyTaHIUOH,

13. 3anucath cxemy peakiuu MeTuildeHUIKeToHa (anerodeHoHa) ¢ dTUiale-
TaTOM M0A AeicTBUEM Triata HaTpus. CriocoOOM MoaydeHus Kakoro TUIa COeu-
HEHUU SBJIAECTCS 3Ta KOHJAEHcausa? 3anucaTh MEXaHU3M PEAKLIUH.

14. 3anucarh cxemy moiydeHus 1,3-IUKETOHA aIMJIMPOBAHUEM OEH30MIIXJIO-
PUAOM €HOJIATA LIMKIOT€KCAaHOHA. 3aucaTh MEXAHU3M PEAKLIUU.

15. 3anucath cxemMbl peakiuii U YCIOBUSI PEBPAIICHUS:

[ukinorekcanoHa B 2,2'-METHJICHIUIMKIOTC€KCAHOH METOJOM JUKETOHHOMN
KoHJIeHcauu. Kakue ABe mocienoBaTelbHbIE PEAKIUU JIEKAT B OCHOBE CHUHTE3a?
3anucaTh MEXaHU3M PEAKIUH.

16. TIlo wmeromy  PoOumncona  momy4ynth  2-(2-OKCOIUKIONEHTHII-
METWJ)IUKIOrekcaHoH. Kakue nBe mociieoBaTeNbHbIE PEAKIMHU JIEKAT B OCHOBE
cuHTe3a? 3anucaTb MEXaHU3M PEAKLINN.

17. 3ammcate peaknuo Mwuxadigs W ee  MexaHusM 2,6-1uOeH3aib-
UKJION€KCAaHOHA C IIUKIJIONIEHTAHOHOM.

18. Mcnonwe3ys aneToykcycHbll 3¢dup, 3amucaTh cxeMmy cuHTte3a 1-heHu-
neHTaHanona-1,4.

19. Insa nmonyyenus 2,2'-TULNMKIIOTEKCUIIA UCIOIB3YUTE PEAKIUHU TUMEpPHU3a-
MU U OKUCITUTEIBHON AUMEpU3aIUu.

20. OOBscHUTE 00pa3oBaHKE MPOTYKTOB peakuu 63-65:

Ph Ph Ph
R CH, hso, < R H,C COPh
Ph”\ /[ >ph Ph o)
5 4 Ph"% & Ph 00 Ph
10 63 64

21. 3anummTe MeXaHu3M 00pa30BaHMs NIEHTAKETOHA &:

ﬁ fue  § e
e e
Me
OG- oy =
OH 0
6 7 8

22. Tlpennoxute AByXcTaauiiHbiid cuuTe3 1,3-mudenni-3-(2-0KCouKIOreKCu)-

npornaHoHa- 1, UCToJB3Ysl B KaUeCTBE UCXOIHBIX BEIIECTB aleToheHoH (MeTiide-



HWIKETOH ), O€H3aIbAeTU1 U HUKIorekcaHoH. [loncka3ka: BTopas cTaaus — peakius
Muxasns. «Ha Oymare» BO3MOXKHBI IBE€ CXEMbI CUHTE3a; Kakyto Obl Bbl mpenmnousnu
U TIouemy?

23. O0bsicauTe 00pa3zoBaHMe MPOIyKTa peakiuu 17:
@) O

(0]
| | |
EtONa
N T
Me OH EOH  Me o
M M OH
16 17

24. O6bsicHUTE 00pa3oBaHUE NPOJYyKTa peakiuu 21:

O 0] O Ph
| I = /
(-)-quinine
' | — =
OH Ph Ph I\
O Ph
20

25. O6BsicHuTe 00pa3oBaHUE MPOIYKTa peakiuu 29:

i
Me [ pyrldlne
N
iy + Me NEb, o

28

26. O6BsicHuTe oOpa3zoBaHue mpoaykra peakiuu 106:

0
| 0
+  Ph - Ph
Me oH /\/\I( “EOH
0
M

27. O6BsicHuTe 00pa3oBaHue MPOyKTa peakuuu 127:

Me Me
9 0]
| MeCO |
EtOH 04
i |
MeM NH Me” >N Me
H Me

127



28. O0bsicHuTe 00pa3oBaHUE NMPOAYKTa peakuuu 89 npu nedcTBUU HA JUKETOH 88
M- AUMETHIIAMHHOOEH3IIBIETHIOM B IIIEIIOYHOM cpejie:

CHAr
—_—
0
0
0 O OH AT 0 0 \ C H,NMe,
88 90

89 a,0

Ar: Ph (a), o-F-CH, (0)

IIpuMepsbI OWIIETOB 1JIM IK3aMeHA
buaer 1

1. 1,2-JIluxapOonunbHbie coeauHeHus. [lomyuenue, cBoMCTBA.

2. [Ipennoxute ABYXCTaIUHHBIN cuHTe3 1,3-audenn-3-(2-0KCOMKIOreKCHII )-
IPOIaHoHa- 1, UCTIONB3Ysl B KAYECTBE MCXO/IHBIX BEIIECTB aneToheHoH (MeTuide-
HUJIKETOH ), O€H3AIBJIET U/ U IUKJIOTeKCaHOH. [loicka3ka: BTOpas CTaaus — peaKIusl
Muxasns. «Ha 6Gymare» BO3MOXHBI IB€ CXEeMbI CUHTE3a; KaKyto Obl Bbl ipeanowiu

U TIouemy?

3. O0bsacHUTE 00pa3oBaHKEe MPOAYKTa peakiuu 127:

Me Me

(0] (0]

[ veco. ?

EtOH O%
+ E——
Me NH, Me | |
M Me Me N Me
126 H Me

127

buaer 2
1. 1,3-IukapOonunbHble coequnenus. [lomyduenue, cBolicTBa.
2. Kakue peakuuu Oy1yT IpoTeKaTh, €CIM MOACHCTBOBATh MIEIOYbIO HA CMECh ITHK-
JIOTEKCaHOHa, 2,2,6,6-TeTpaMeTUIIIUKIONEKCAaHOHA U OeH3albaeruaa?
3. O0BsacHuTEe 00pa3oBaHUE MPOAYKTOB peakiuu 63-65:

Ph

Ph Ph
R CH, nso, R H,C COPh
—_ > + + |
@
Ph \O o/ Ph Ph™ Y5 & Ph
10

Phh 5 o Ph
63 64



buuer 3
1. 1,4-TuxapOonunbHble coennnenus. [lomyuenue, cBoiCTBa.
2. Peakuny anunukiandeckux 1,5-1MKETOHOB € anbAeTruIaMu.
3. BbL10 MPOBEICHO MPEBPALCHHUE:
Pearent X=? IlonmpoOyiiTe n300pa3uTh CXeMy U MEXaHHU3M ATOTO IIpeBpalle-

NH—O
HMU:A.

buier 4
1. 1,5-TukapOonunbHble coequnenus. Peakmuu ¢ N-Hykieoduiamu.
2. 3-MetunrexkcanimoH-2,4 MOXXHO MOJTYYUTh KOHJIEHCAIIMEH BYX COCAMHEHUI B
IPUCYTCTBUM CUJILHOTO OCHOBaHUS (Hampumep, akorosta). Kaxue dea eapuanma
30ecb 603M0dicHbl? Kaxoti uz Hux oaem 60jiee 00HO3HAUHBLU pe3yibmam?
3. O6psacHUTE 00pa3oBaHKEe MPOAYKTa peakiuu 21:

0 0 o Ph
| | /
(-)-quinine
* I — it
OH Ph Ph \
20 O Ph 21
buiaer 5

1. BHyTpumonekyiasipHble HuKiIn3anuu 1,5- u 1,4-1ukapOoHMIBHBIX COEUHE-
HUl. BivsiHue cTpyKTyphl Ha HAIPaBJIECHUE HUKIN3ALNH 1,5-TUKETOHOB.
2. JIA ITOJMYYEHUA 3-TUAPOKCUKETOHOB UCITOJIB3VIOT
1) anb10ABHYIO0 KOHACHCAIMIO 2) KPOTOHOBYIO KOHJICHCAIUIO
1) GCH30MHOBYIO KOHJCHCAIMIO 4) KOHJIICHCAI[MI0 KETOHOB CO CIOXHBIMH 3(u-
pamu; (pacnucaTh BCE peaKIun)
1. Enamunsl. Cunres 1,2-, 1,3-, 1,4-, 1,5- tukeToHOB.

bujer 6
1. CnocoObI cuHTE3a TPUKETOHOB, COBMeMIaromux 1,3- u 1,5-1ukeToHHBIN (par-
MeHT. Peaknuu ¢ N-Hykieoduaamu.



2. Kakas peakmust Oy1eT mpOUCXOAUTh MIPH JCHCTBUY MIETOYH Ha CMECh TUTPET-
OyTuikeToHa U OeH3anpaeruaa?
3. OOBSICHUTD MPEBpAILICHUE:

) o[ lon
Pty If]

buaer /7
1. Tlo wmeromy  PoOuncona  momyunth  2-(2-OKCOIUKIONEHTHII-
METWJ)IUKIOreKkcaHoH. Kakue nBe mociieoBaTelbHbIE PEAKIMU JEKAT B OCHOBE
cuHTe3a? 3anucaTh MEXaHU3M PEaKLIUM.
2. Enamunbl. CUHTE3, CTPOCHHE, UCIIOJIB30BAHUE B CHHTE3€E: PEAKIMU aJIKUJIU-
pOBaHMUsI, AMIMPOBAHMSI, B3aUMOJIEHCTBUS C 0O, 3-HENpeIeIbHbIMUA COEIMHEHUSIMHU.
3. Peakuuu kap60- 1 reteporMKiIn3anuu 1,3-auKeTOHOB.

Kpurepuu oueHky 3HAHMN 1JIA IPOMEKYTOYHOM aTTeCTAMHU (IK3aMEH)
Otrmerka "OTan4HO"

1. J1aH ITOHBINA U PABUJIBHBIN OTBET HA OCHOBE U3YUYEHHBIX TEOPHA.

2. Marepuai NoHsT U U3yYEH.

3. Marepuail U3/10)KE€H B OIPEACIICHHOW JIOTUYECKOU IOCIIEI0BATEIBHO-
CTH, JINTEPATYPHBIM SI3bIKOM.

4. OTBeT CaMOCTOSITENIbHBI.

OtMmeTka "Xopomo"

1, 2, 3, 4 — aganmoruudo ormetke "OTanguo".

5. JlonymieHsl 2-3 HECyIIeCTBEHHBIC OIMMOKH, MCIPAaBJICHHBIE MO Tpebo-
BaHUIO YUUTENs, HA0II0Janach "epoXoBaTOCTh" B U3JI0KEHUU MaTepHaia.

Ot1merka "'Ya0BIeTBOPUTEIHLHO"

1. VYueOHbIlii MaTepuan, B OCHOBHOM, M3JI0KEH MOJHO, HO MPHU 3TOM JI0-
nyIeHsl 1-2 CylecTBeHHbIe OMMOKY (HampuMep, HEyMEeHUE PUMEHSATh 3aKOHBI
TEOPUU K OOBSICHEHUIO HOBBIX (PAKTOB).

2. OTBET HEMOJHBIN, XOTSI U COOTBETCTBYET TpeOyeMoil TiryOuHe, OCTPO-
€H HECBS3HO.

Ormerka "HeynoB/ieTBOpUTEIbHO"

1. He3nanve unu HenmoHuMaHue OoJibliel winM Hanboliee CyIIeCTBEHHOM
yacTu yueOHOro MaTepuara.
2. Jlomy1ieHbl CyIIeCTBEHHbIE OIMOKH, KOTOPbIE HE UCIIPABIISIFOTCS MOCTe

YTOUHAIOIINUX BOIIPOCOB, MAaTCpHUAJI NU3JIOKCH HECBA3HO.



Il. Tekymas arrecranmusi CTyAeHTOB. TeKylas aTTecTalusi CTYAEHTOB IO
JTUCUUIUIMHE TPOBOAUTCS B COOTBETCTBUU C JIOKATbHBIMU HOPMATHUBHBIMU aKTaMH

JIBOY u saBnseTcs 00s3aTeIbHOM.

KoMmIuieKT 0LlleHOYHBIX CPeCTB MJIsl TeKyIlel aTTecTaluuu
10 AMCHUIUINHE « XUMHS KAPOOHWIbHBIX COeJUHEHU I

IIpuMmepHbIi nepeyeHb OeHOYHBIX cpeacts (0OC)
|. YcTHbIii onipoc
1. I'pynmoBas nuckyccus (YO-4)
2. CobecenoBanue (YO-1) —

I1. IlncbMeHnHBIN onpoc
1. KonTponbabie padotsl (ITP-2)
3. JIabopatopusie padoTsI (ITP-6)

1. Bonpocsi
A7l coBMecTHOTro oocy:kaeHust (Y O-4) Ha npakKTHYeCKUX 3aHSATHSIX
U peleHus 32124

1. VI3 npuBeACHHBIX HIKE TPEX KapOOHUIBHBIX COCTUHEHUM TOJBKO OJTHO BCTYIAET
B PEAKIMIO KOHICHCAIMH ¢ OEH3IBICTUIOM IIPH KaTalu3e AUITUIAMUHOM (B ApY-
TUX Cciydasx HeoOXO0IUMO UCIOJIb30BATh IIEJIOYb):
A) 1,3-dudenunnponanavon-1,3; b) 1,4-Audenundyranauon-1,4;
B). 1,5-/ludenunnenrananon-1,5.
Hanummure ypaBHEeHHE U MEXaHU3M KOHACHCAIIUU MPU KaTaIu3€ TUITUIAMUHOM.

CH,
68. TP HATPEBAHWM COEJJMHEHUS (1) (:/K OBPA3VETCSI

1 (0]

CH,

1) CH2

(0]

(0]
AP PREE O';Q
0 cn,

OH

3.Hanummre peakiuio  BHYTPUMOJICKYJSPHOW  almbJOJbHON  KOHJICHCAIMH
71 (2-0KCOIMKIIOTEKCIIT)METaHa U Ha30BUTE €€ MpoaykT o Homenkiarype IUPAC
(31ech BO3MOKHBI J]Ba HAMPABIICHUSI — HAMMILIUTE 00a U YKaXKUTE, Kakoe U3 HUX 00-

Jiee BEPOSITHO.



4. Hamumwure MexaHW3M NpPUCOEIMHEHUS MO0 MuXasnwo HUKIOreKkcaHoHa K 1,3-
audenmnporneH-1-ony-3 B mpucyrctsuu KOH.

5. Kakoli BHYTpUMOJNEKYJISIPHON peakuuu OyneT moaBepraThesl rekceH-1-mmon-3,5
MpU JEHCTBUU OCHOBaHUIN?

6. W3 xakoro JaUKapOOHWJIBHOTO COCAWHEHHS TMOJydeH 3,4-TUMeTHI-2-
(eHWIIHUKIONEHTEH-2-0H-1 MyTeM BHYTPUMOJICKYJISPHOW KPOTOHOBOM KOHJCHCA-
1un? Hanumme Mmexanu3M KoHieHcaruu B mpucyTctBur NaOH.

7. bbl10 TIPOBEICHO MPEBpAIlICHUE:!

m =
—_—
o \
0 OH

NH—O

Pearent X=? [lonpoOyiiTe n300pa3uTh CXeMy U MEXaHU3M 3TOTO MpeBpallie-
HUSL.

8. U3 kaxoro cybcrpara nonyden Tpuiukino|7,2,1,03 | nonexanon-2-on-12 myrem
BHYTPHUMOJIEKYJISIPHOM aIbA0JbHON KOHACH canuu? Kakue ele HarpaBiaeHUs! KOH-
JICHCAllMU BO3MOXHBI «HA OyMare» v Mo4yeMy OHU HEKOHKYPEHTHOCIOCOOHBI?

9. CoenuHenune, KOTOPOE JTOJDKHO OBLIO 1O CXEME CHHTE3a UMETh CTPYKTYpY |, aeii-
CTBUTEJIBHO UMEET TaKOW cOCTaB, 0HaKo B ero UK criekTpe HEO)KMTaHHO OTCYT-
CTBYET I10JI0ca Horomenus B obnactu 1700 cM™, HO cTOIb ke HEOKUIAHHO MIPH-

cyTcTByeT nosoca rpu 3600 cml, a Takke He O4eHb MHTEHCHBHAA Tosioca npu 1660
Ph

0O O
cm, otHeceHHas k moriomenuio cBsi3u C=C. Ha ocHOBaHMM ATOTO OBLI C/eTaH
BBIBOJI, UTO coeiMHEeHUE | nelicTBUTEILHO 00pasyeTcs, HO Jlajiee MpeBpalaeTcs B
Ipyroe, n3oMepHoe eMy coeauHenue. [Ipennoxure cxemy 3TOro npeBpalieHus u
CTPYKTYpY MOJIYUYUBIIETOCA IPU 3TOM U30MEPA.
10. TIpu B3aumopeiicTBuu OyTeH-3-OHa-2 € LUKIOTE€KCaHIUOHOM-1,3 B mpuCyT-
CTBUU OCHOBaHHUi oOpazyercs coeauHenue A, B UK cmektpe xotoporo nHabmroma-
I0TCSl MHTEHCHBHEIE TIOJIOCHI moromenus npu 1715 u 1680 cm™ u meHee unTEH-
cuBHasg noJioca npu 1620 cm! u He HaOIIOMACTCS TIOTJIONMICHUS B OOJIACTH BBIIIE
3100 cm?t. B cextpe SIMP 'H coenvuenuns A HaOmroqaeTcs CHHIJIETHBIA CHTHAN
(1H) mpu 5,50 M.1.; mpourie CUrHaJbl HAXOAATCS B 001acTH HIKE 3,5 M. 1.



Onpezxenme CTPOCHUEC COCINMHCHUA A ¥ HalMIINTE MEXaHU3M €ro O6p8,30BaHI/I$I.

35. Ilpu B3aumoneiictBuu 1,5-nukerona I ¢ 6enzanpaerunom B npucyrcrsuu NaOH
obpasyercs coequnenue I1. Kax npomexaem peaxyus? Hanuwume ee mexanusm.
(mpeBpamienne oOHapyKeHO Ha Kadenpe opranndeckor xumuu JIBIY)

PhCH=0 CH-Ph
O ==~
O
O
0O 0 on th
I 11

12. Tlpennoxute AByXcTaauiHbii cuute3 1,3-aqudenmn-3-(2°-

OKCOIIMKJIOT€KCHJI )IIPOTIAaHOHA- |, UCTIONB3YS B KAYECTBE UCXOJHBIX BEIIECTB alleTO-
dbeHoH (MeTuwI(heHUIKETOH), OeH3aNIb/IeTH/ I U IMKiIorekcanoH. [loackaska: BTopas
cTaaus — peaknus Muxassa. «Ha Gymare» BO3MOKHBI IBE CXEMbI CHHTE3a; KaKyIO

Obl Bbl ipeanouwnu u nouemy

13. O6bsicauTe 00pazoBaHUE MPOIYKTOB peakuuu 63-65:

Ph Ph Ph
R CH R R H.C COPh
2 H,SO, 3
B ——— + + |
Ph Ph / Ph O
5 4 Ph"Yy & Ph 00 Ph
10 63 64
14. 3anummTe Mexanu3M 00pa3oBaHMs MEHTaKEeTOHA &:
i Tve 1 wel
e e
Me
AN MeONa
OH O 0 0
6 7 8
15. O6psacuute 0Opa3oBaHUe MPOAYKTa peakiuu 17:
I I 1
EtONa
. s
M M OH
16 17

16. O0bacHuTE 00pa3oBaHue MPOAYKTa peakuuu 21:



@) 0 O Ph
| I . Y,
(-)-quinine
S =0
OH Ph Ph \O
Ph 21

20

17. O0bacHuTe 00pa3oBaHue NMPOAYKTa peakuuu 29:

I I v
o) ¢
Me [ pyridine ”
OH O
18. O6psacuute obpazoBanue npoaykra peakuuu 106:
) ) Ph
I 0 0 N
L _ en KoM ”
+ Ph/\/\( [E—.
Me OH | EtOH
M OH O
106

19. O6BsicauTe 00pa3oBaHUE NPOIYKTa peakiuu 127:

Me Me
o) 0 o
| MeCO | |
EtOH 0%
+ —_—
Ve " Ve .
M Me Me N Me
126 H Me

127

20. . O0psicHuTe 00pa3oBaHue MPOAYKTa peakiuu 89 mpu AEHCTBUU HA JUKETOH
88 m-muMeTrmITaMuHOOCH3aIbICTH/IOM B IISJIOYHON Ccpe/ie:

C : /\ : CHAr
/ 0 0
0 O oH AT 0 0 \ CH,NMe
88 6 90

89 a,

2

Ar: Ph (a), o-F-CH, (0)

2. JJabopaTopHbie padoThI (TIpuMEp)
Bonpocsl
nJis codecenoBanms (YO-1) npu mosry4yeHuu 10mycKa



K J1a0opaTOpPHBIM padoTaM Ha MpUMepe JadbopaTtopHou padoTnl Nel:
«ITonydeHue 2-(2-0KCONMKJIOTeKCHIMETHII)IMKJIOTeKCAHOHA (2) MeTOoA0M
AUKETOHHOW KOHAEHCALMID)

Teopemuueckas yacmeo.
1. Kakuie u3BeCTHbl OCHOBHBIE CHOCOOBI CHHTE3a |,5-TUKapOOHMIIBHBIX COEIUHE-
HUW?
2. Kakue nBe mocnenoBaTelbHbIE PEAKIUMU JIEKAT B OCHOBE IMKETOHHOM KOHJIEHCA-
uun? Pacnucath NX MEXaHU3M.
3. Kak Ha3bIBaeTcst mobouHas peakuus? KakoB ee MexaHuszm?
4. Kakue yclioBUsl CUHTE3a Oy1yT CBOJUTH MOOOYHYIO PEAKINI0 K MUHUMYMY?
5. Kak ouMcTUTh 11eJ1IeBOM MPOAYKT OT MPOAYKTa MOOOYHON peakiuu?
Cxema ycmanosku 015 cunmesa (Hapuco8amy).
1. Kakumu semeHTaMu cCHapsbKaeTcs Koyida it CuHTe3a?
2. Ha kakyto rryOuHy OIycKaeTcs TEpMOMETD, Movemy?
3. B kakoil mocineaoBaTebHOCTA 3aKPEIUISIOTCS MEXaHWYecKash MeIlajka, TepMO-
METp, KanenabHasi BOPOHKA?
4. Kak MeHsIeTCsSl CHapSKEHUE PEaKIIMOHHOW KOJIOBI HAa CTaJuu OTTOHKU U30BITOU-
HOT'O IIMKJIOTEKCAaHOHA?
5. Kak BBIrISIIUT yCTaHOBKA AJIsI IEPETOHKH B BaKyyM€E BOJOCTPYIHOTO Hacoca?
6. Kak BRITISAUT yCTaHOBKA JJIsl IEPETOHKH B TIIyOOKOM BaKkyyMe Ha CTaJuH Bblje-
JICHUSI OCHOBHOT'O MPOJYKTA PEAKIINH ?
Xo0 evinonnenus pabomol.
1. Tlouemy moGaBnenue crmptoBoro pactBopa NaOH BeayT mocie nmpenBapuTess-
HOTO HarpeBa LukiorekcaHona? Kak 3to BiausieT Ha oOpa3zoBaHue MOOOYHOrO Mpo-
IyKTa?
2. C KaKoil CKOpPOCTBIO ciienyeT A100aBsATh (hopManuH?
3. KakoBa fomxHa ObITh MHTEHCUBHOCTD TIEPEMEITMBAHUS ?
4. CKOJbKO BpeMEeHU TpeOyeTcs I 3aBEpIICHHs CHHTe3a?
5. Ilpu kakoli Temneparype Be1yT HEUTpaIu3aluo peaklMOHHON cMecH?
6. pH Kakoro ciost OnpenensoT- BEPXHErO UK HUKHETO? UTO B KAKOM CJI0€ HAXO-
nuTcs’?
7. Kak ckiagpiBaeTcsi CTaiusl BbICICHUS M OYMCTKH LIENIEBOTO TUKETOHA?
Bonpockl no Texanke 6esonacHocru (YO-1)

[Ipu BeIMOTHEHUY JTFO00M SKCTIEPUMEHTAILHON paOOThI CTYICHT JOJKEH 3HATH
MpaBujIa TEXHUKH 0€30MMaCHOCTH TIPH pabOTe B XUMUUYECKON J1ab0paTOpuu, KOTOPHIE
OH criaeT Ha yjabopatopHoM 3aHsATUU Ne 1 u pacnuceiBaetcs B )KypHase 1Mo TeXHUKE
0€30MacHOCTH, UMEIOIIEMCS B KaXKJI0M JTaOOpaTOpHUH.

Bompock! 3a1at0Tcst 110 TEKCTY, MIPUBEACHHOMY B TOCOOUH MO MPAKTUKYMY:

CM. CCBLJIKY 3 B CIIUCKE JIUTEPATYPhI:



Axumosa, T. U. JlabopatopHbie paboThl o opranudeckoit xumuu / T. W.

Axunmosa, JI. H. lonuak, H. I1. barpuna. - Bnagusoctok: M3n-Bo JlaibHEBOCT. YH-
Ta, 2006. c. 1-4. —

NGk WD

I1. IlncbMeHnHBIN onpoc
1. KonTponbubie padotsr (ITP-2)
3. JIaboparopusbie padoTs (ITP-6)

1. Bonpochl K KOHTPOJIbHBIM padoTam
Kounrpoabnasi padora Ne 1.

1,2-JInKkeTOHBI
Croco6b1 mosrydenwust 1,2-TUKETOHOB:
I. Uepe3 muTHaHbI

Ii. Yepe3 amwionHbl U3 OEH3AIbICTHIA

Ili. OkuCIUTETBHBIC CIIOCOOBI

Iv. U3 3dupa KETOKUCIOTHI
CoiicTBa:
Oco0eHHOCTH B3aUMOJICUCTBUS C HyKJIeohuiaMu (
Peaxmus Kanutappo
bensunoBas neperpynnupoBka
[IpeBparieHue B aleTHUICHbI
Peaxiust oxkucinenns
Peaxruu xap6o- 1 TeTepOIMKIN3any (aleTOHIPON3BOIHBIE, O-
(eHuneHAnaMuH, MOYEBUHA U Jp.)
KommiexkcoobpazoBanue

1,3-/IuKeTOHBI

10.Cnioco6s! mosrydeHust 1,3-1MKeTOHOB:

a. a. Kongencanueit keToHOB ¢ dpupamu

. 0. peakiueil alIIMPOBAHUS:

€HAMUHOB

€HOJIATOB

KETOHOB C aHTUJpuaaMu B pucytctBuu BF3 (Mexanusm peakium)
Ha OCHOBE alleTOYKCYCHOT0 3¢upa

O

- O Qoo

11.CsoiicTBa

a. a. C-H-kucnotnocts. TayTomepus, 1iuc-, Tpanc-eHo. Komriekcooo-
pazo-BaHue.

b. 0. Peakiu O- u C-aJIKMITUPOBAHHSI.

C. 0'. AnKuiaupoBaHue 1o o'-ToJIoXkeHuto. M3 nukiorekcanauona-1,3 mo-
JTYYUTh 4-TIPONUIIIIUKIOreKcanuoH-1,4.

d. B. Peakuuu O- u C-aunaupoBanusi. BiusHue pacTBOpHUTeNs U KaTHOHA
1IEJI0YHOr0 METaJIA.

e. r. KonneHncanus ¢ anpaerujaMu npy pa3JiniHOM COOTHOIIIEHUU pearu-
PYIOILIMX BEIIECTB.



f. 1. Kap0o- 1 rereponuKiIn3anus.
g. e. Pacmennenue
h. pacuieruieHue ¢ meperpynmupoBKOil Mo1 AEWCTBUEM IIEIIOYHOTO Tie-
pOKCHIa BOJOPOAA
12. mox aercreuem BogHoro NaJO,
13.111e109HOM THAPOIH3
1,4-IuKeTOHBI
a. CrocoOsI nmonydenus 1,4-TUKETOHOB:
14.A. Peakuuei 0-raJJor€HKETOHOB:
d. a.C EHaMHMHAMU
b. 0. c eHOsITAMHU
c. B. C cununoBbiMu dpupamu.
d. b. U3 aneroykcycHoro a¢upa u 1,3-AMKETOHOB.
15.B. JIlumepu3zanueit
a. a. CIIMBAaHUEM (-TaJIOTEHKETOHOB
b. 6. okucnuTenbHOMI
CroiictBa 1,4-1UKETOHOB.
a. Cunre3 5-uneHHbIx rereporukion ¢ O, N, S-rerepoaromamu.
. 0. BzauMogelicTBue C THAPA3UHOM U €r0 3aMEIICHHBIMH.
B. BHyTpuMoniekyisipHast UKIN3a1us.

+® 00

Kourpoabnasi padora Ne 2.
1,5-/IluxeTOHBI
16.Cnoco6nl mosiyyeHus 1,5-1UKeTOHOB:
a. a. Peakuusi TUKETOHHOW KOHJEHCALUU
b. ©. Peakmueii PoOuHcona
C. B. Uepes eHaMUHBI
d. r. Peaknueit MykosiMbI-Muxasis
€. I.peakuuen auuJInpOBaHMS
17.Peakumu 1,5-nukeronoB no C=0O-rpynmne:
a. a.Cc aMMHaKOM, alleTaToOM aMMOHHS 1 aMUHAMU TIEPBUYHBIMA
b. 0. ¢ ruapa3sMHOM M €ro 3aMeIIeHHBIMH
C. B. ¢ OmHyKJIeopmIaMH, TBOWHAS ITUKIIA3AITHS.
d. B(1).monyduenne xuHOHUMHHOB. CBOICTBA
€. T.C TUIPOKCHIAMHUHOM
f. n. B3aumonetictBue ¢ C-uykineodpmiramu (HCN, HUTpOMETaH, OpOMYyK-
CYCHBIM \3prpom)
18.Peakiuu o a-CH,-rpymme.
a. a. BHYTPUMOJICKYJISIPHBIC LIMKIU3AIUU ¢ 00pa30BaHUEM a) TUIPOKCH-
TUTHIPO-TIHpaHa ¥ 0) THAPOKCUIIUKIIOTeKCaHOHA. DaKTOPHI BIHSIO-
II1e Ha HAIMPaBJICHUE [TUKIIU3AIIAHN.
b. 6. Kongencamuu cumm. 1,5-TUKETOHOB ¢ apOMaTHUYECKUMU aJIbJICTH-
JaMu



c. B. KoHneHcaruu HecumM. 1,5-TMKETOHOB C apOMaTUUYECKUMHU aJIbJIeTH-
JTaMu
19.3anummTe peakmuio
a. 2-aueTwi-5,5- TMMeTHUIINKIOTEKCAaHOHA C
b. enmamuHOM AuMeoHa (3-aMHHO-5,5- TUMETHIIITUKIIOTEKCEH-2-0H-1-0M)
20.c 2-apunuaen-1,3-uHIaHIUNOHOM
21. Tlumenon + 5-hennn-3-aneTuanHeHTIeH-3-TH0H-2,5
I. + IMOEH30MWIITUICHOM
ill. + quOeH30WIAlETUIIEHOM
22.AleTHUIIalETOH +
23.bensousnaneron +
24 TlomyanTh OJMKETOH B3auMo/ieicTBUeM aubeH3ommTuiieHa ¢ LI u ero pe-
aKIMU ¢ HyKJIeohUuIaMu
25.ITomyunts TpukeToH ¢ 1,4- u 1,5-keropparmentamu u3 1,2-mudennn-4-
OCH3O0MJIIIMKIONEHT-1-¢Ha.

2. JlabopaTopHbie padotsl (ITP-6)
O nosrydeHnH J0MycKa K 1a00paTOpHBIM padoTaM M O BBIIIOJIHEHUH J1abopa-
TOPHBIX padoT nmoaApoOHO onucano B Ilpunoxenun 1.
Tembl 1a00paTOPHBIX padoOT
JlaGopaTopHnasi padora Nel. Cunre3 1,5-1ukeToHoB u 1,5,9-TpukeToHoB

peakiueil IMKeTOHHOH KOHIeHCAlnH, peakuneii Poouncona, Muxajis win
yepe3 eHAMUHBI . [[puMepbl CUHTE30B (BBITIOIHIETCS OJIUH U3 HUX):

a. 2-(2-0KCOIMKIOTCKCHIMETHII ) [IUKJIOTEKCAaHOH;

0. 2-(2-0KCOIMKIONEHTHIIMETHIT ) IAKJIOTEKCAHOH.

B. 2,6-01C(2-0KCOIUKIONEHTUIMETH ) [IUKIIOT€KCAHOH

JlabopaTopHas padora Ne2. Cunre3 1,4-1MKapOOHNIbHBIX COeIUHECHUM
peaknuei OKHCJIeHUsI WK B3auMojelictBueM ¢ o-Cl-keronamu (7 yac).

[Tpumepsl CHHTE30B (BBITIOIHIETCS OJIMH U3 HUX):

a. 2-OKCOLIMKIIOT€KCUIIIIUKIOT€KCAHOHA;

0. 2-OKCOIMKJIOTICHTUIIIIUKIIOT€KCAaHOHA.

JladoparopHuasi padora Ne 3. [losryyeHune TpuKeTOHOB, coBMenaomux 1,3-
u 1,5-1uxkapoonnibHbie pparMeHThl U UX peakuun ¢ N-nykiaeopunamu (7 4).

[Ipumepsl CUHTE30B (BBIMIOIHIETCS OJIMH U3 HUX):

a. 2-(4,4-IumeTnn-2,6-auokconukiorekcun)-1,4- nudennnoyrananon-1,4
(106) u ero B3aMMOJEHCTBHE C aMMHAKOM C OOpa3oBaHMEM coeauHeHus 3-(2-
AmuHo-4,4-1uMeTHIT-6-0KCONMKIOTeKCeH-1-11)-2,5-mudennamuppot (213).

0. 2-(2,6-Inokconuknorekcu)-4-okco-4-pennndyranonas kucmora (107) u ee

B3aUMOJICHCTBUE C METHJIIAMUHOM ¢ 00pa3oBaHueM coenuHeHus 1,7,7-Tpumeruni-5-
okco-2-pennn-1,4,5,6,7,8-rekcaruapoxuHoinH-4-kapooHoBas kucioTa (218).



JlaGopaTopnasi padota Ne 4. BzaumoneiictBue 1,5-1ukeToHoB ¢ N-HyKJ1€0-
¢punamu u ¢ N,N-, N,O-0unykiaeopunamu (7 4). (Mcnonp3yroTcst pa3audHbIe Uc-
XOZIHbIE 1,5-TUKETOHBI B PEaKIuu ¢ 0-(PEHIICHIUAMIUHOM U 0-aMHUHO(EHOIOM).

[IpuMepsl CHHTE30B (BBITOIHIETCS OJIUH U3 HUX):

a. [Tonyuenue 9,10-mudennnaexaruapoakpuinta

0. AmuHomepokcuaupoBanue 1,5-mukeroHa 2-(2-OKCOIMKIOT€KCHUIMETHI )-
[IUKJIOT€KCAaHOHA B MPUCYTCTBUU YKCYCHOM KUCIOTHI.

JlabopaTtopHasi pa6ota Ne5. BuyrpuMoJiekyasipHas nukananus 1,5- u
1,5,9-TpuxeronoB (8 yacoB). BeimonHseTcss 01HA U3 HUX:

a. lllemounas rukm3arus 2-(2-0KCOMMKIOTeKCHIMETHII )INKJIOTeKCAaHOHa,

0. [llenounas mukim3anus 2,6-0wc(2-0KCOMMKIONICHTHIMETH ) ITUKIIO-
reKCaHOHa.

Kpurepyuu oueHKH 3HAHMUA YMEHMH U HABBIKOB NPH TeKYLIeH MpoBepKe

l. OuneHka yCTHBIX OTBETOB:

OrMerka «OTJIHYIHO»

1. J1aH MOJIHBINM U IPABUWJIBHBIA OTBET HA OCHOBE U3YUYECHHBIX TEOPUM.

2. Marepuai oHAT U U3y4EH.

3. Marepuan H3710KEH B ONPENEICHHOW JIOTUYECKOM IOCIIEN0BATEIIBHO-
CTH, JIATEPATYPHBIM SI3BIKOM.

4, OTBeT caMOCTOSITENBHBII.

OT1meTtka «Xopomoy»

1, 2, 3, 4 — amamornuno ormerke "OTan4HO".

S. JomymieHsl 2-3 HeCylIeCTBEHHbIE OMIMOKH, MCIIpaBiIeHHbIE IO TpeOo-
BaHUIO YUUTEs, HAOJIIOAaIach «IIE€POXOBATOCThY» B U3JIOKEHUU MaTepHaa.

OT1meTKa «Y10BJIETBOPUTEIBHO»

1. VYueOHbIlil MaTepuan, B OCHOBHOM, M3JI0KEH IMOJHO, HO MPHU 3TOM JI0-
MymieHbl 1-2 cylecTBeHHbIC OMMOKKU (HampuMep, HEyMEHUEe MPUMEHSTh 3aKOHbI U
TEOPUU K OOBSICHEHUIO HOBBIX (PaKTOB).

2. OTBeT HEMOJHBIN, XOTS U COOTBETCTBYET TPEOYEeMOM TIIyOHHe, IOCTPO-
€H HECBSI3HO.

Ot1merka «HeynoBieTBOpPUTEIBbHO»

1. He3nanue unu HenmoHuMaHue OoJibliel iy HanboJiee CyIIeCTBEHHOM
yacTu yueOHOro MaTepuaa.
2. JlomyieHsl CyliecTBEHHbIE OLIMOKH, KOTOPhIE HE UCIIPABIISIOTCS MOCHE

YTOUHSIIOIIUX BOMIPOCOB, MaTEpUasl U3JI0KEH HECBSI3HO.
OuneHka NUCHbMEHHBIX 0TBETOB BEJETCS 110 TEM K€ KPUTEPUSIM.
Kpurepuii oneHku j1adopaTopHoii padoThl.

PaboTa 3aunThIBaCTCS, €CIIU CTYICHT
-10Ka3ajl MPOYHbIE 3HAHUS TEOPETHYECKOM YacTH Kypca, B COOTBETCTBUH C
KOTOPOM TIPOBOUTCS BITIOJHsAEMAsl labopaTopHas pabora,



-[IPOJIEMOHCTPUPOBAI IPAMOTHBIE AKCIIEPUMEHTAIbHBIE YMEHUS,

-4ETKO W Ha0JI0IaTeIbHO OMKCAJ SKCIIEPUMEHT,

- TPAMOTHO MPOAHAIU3UPOBAT PE3yIbTaThl paOOTHI U MOHSII, HA KAKOW CTaTuu
Y KaK HaJl0 OTKOPPEKTUPOBATH IKCIIEPUMEHT, YTOOBI YIyUIIUTh PE3ybTar,

- TOCTUT 33/IaHHOM LI€TU pabOTHI.
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Yacrs |V. Ilpunoxenue.
IIpenapaTuBHbIe CUHTE3BI 1,5-1MKETOHOB

4.1. Cunre3bl 1,5-1UKeTOHOB ¢ IOMOIIBLIO peakunu Muxasis.

1. 3-MeTuanaeHrentan-2,6-quon’.

(C4Ho),P
2 CH,-CO-CH=CH, — > CH,-CO-CH,-CH,-C(=CH,)-CO-CH,

13.0 r cBex)eneperHaHHOro METHIIBMHUIKETOHA, 1.2 T Tpudenundochuna u 0.1 T ruapo-
XUHOHA PacTBOPSIOT B 80 MII CyXOTo mpem-aMUIOBOTO CIIUPTA M OCTABISIOT CTOSITh B aTMochepe
aproHa npu KOMHaTHOM TeMmIepaType B TeueHue S5 cyTok. PacTtBopurenps orroHstor npu 40 mm
OCTaTOYHOTO JABJICHHS Ha KHWIISIIEH BOJsHOW OaHe. OCTAaTOK MEPETOHSIOT B BaKyyMme, coOMpast
¢bpaxuio 78-82°C (2 mm prt. cT.). Beixon aukerona 4.3 r. Ilpenapar kpucramimsyeTcss B X0JO-
IuibHuKe, T.111. 5-7°C.

2. 3.3-lumerni-1-pennarexcan-1,5-quon?,
CGHSC(:CHZ)OSi(CH3)3+ (CH3)2C=CH-CO-CH3 —_—

— > C,H-CO-CH,-C(CH,),-CH,-CO-CH,

3)2

PactBop 0.3 r (2 MMOJIb) YETBIPEXXJIOPUCTOrO TUTAHA B § MJI XJIOPUCTOIO METHJICHA OXJIa-
xaaroT 10 -78°C u nepememuBaloT B atMochepe aprona. K pactBopy mocnenoBaTebHO 100aB-
ast0T pactBop 0.2 T (2 MMOJIB) OKHCH ME3UTHIIA B 3 MJT XJtoprcToro MetuieHa u 0.4 r (2 MMoJIb)
TPUMETHIICUIOKCUCTHPOIa® B 3 MJI XJIopucToro Merunena. IlepememmBaror 2 MuH npu -78°C u
pasnararoT cmech pactBopoMm 0.7 r motamma B 15 mi1 Bozibl. BeimaBimii ocaiok OTGHIBTPOBBIBAOT.
@uibTpaT 3KCTparupyoT 3pupom U 3(UpPHBINA IKCTPAKT MPOMBIBAIOT BOJOW U HACBIILIEHHBIM pac-
TBOpOM TNoBapeHHoi1 conu. [locne ynanenus a¢upa u3 sxkcrpakra noxydarot 0.33 1 (76%) ueneso-
IO COEUHEHMS, KOTOPOE XapaKTepU3yIOT XpoMaTorpaguuecku Ha CUJIMKarejie B CUCTEME IeKCaH
—a¢up, 2:1 u cnexrpansHo (UK cnektp).

3. 1,3,5-Tpudenniinentan-1,5-1uon (6eH3anbauaneToeHoH).

CH,COCH, + CH,COCH=CH-CjH; —— C¢H,COCH,-CH(CH;)CH,COCH;

64 r (0.3 mosb) Xankona (6ensanbanerodenona)* pactBopsior B 300 MI TEIIOTo CIUpPTA,
no6asisitoT 93 mi (95 1, 0.8 Mounp) anerodenona, 53 mi 40% BoIHOTO pacTBOpa €IKOT0 HaTpa U
eme 500 mu1 cnivpra. PeakiMoHHYI0 CMECh BBIAEPKHUBAIOT IPU KOMHATHOW TeMIiepaType 7 CyTOK,
u3peaKa BCTpsxuBas. BrimaBiime KpucTamibl OTQUIBTPOBBIBAIOT, TPOMBIBaIOT 50 Ml cnupra U
BOJION J10 HENTpaIbHOU peakiuu MpOMbBIBHEIX BoJ. [lomydeno 76-87 r (75-85%) Genbix kpucra-
noB 6en3anpauaneropenona. T.t. 80-82°C (6e3 mepekpucrammmzanun), 83-85°C (u3 crmprta).
JIMKETOH, MOJIyYeHHbIH TUM METOJIOM, B OTIMYHE OT OMMCAHHOTO® HE COAEPIKMT IPHUMECH TaK
Ha3bIBaeMoro «TpuketoHa Kocraneukoro.

Crupt mocne OTTOHKM M3 MaTOYHOTO PacTBOpa MOXKHO MCIIOJIb30BaTh emie 2-3 pasza 0e3
CHIDKEHHUS BBIXOJIOB.



4. 4-Mzonponui-7-mermia-1,3-1udennaoxran-1,5-a1uon’.

(CH,),CH-CH,COCH,-CH(CH,),+ C¢H,-CH=CH-CO-CH,
— > (CH,),CH-CH,-CO-CH(CH(CHS,),)-CH(C4H,)-CH,-CO-CH,

B tpexropioii konbe, cHaOKEHHON MEIIaNIKOM, KaneIbHOH BOPOHKOW W OOpaTHBIM XOJIO-
TVIIBHUKOM C XJIOPKAJIBIIMEBOM TPYOKOM, MOTy4aroT A3(UPHBINA PacTBOP M30MPONUIMATHUMXJIOPH-
na. [lns stoii uenu k 12 r maruug (uucrota 99.9%) B apupe npubaBisioT o KamisiM B Teuenue 15
MuH pacTtBop 43 1 (0.5 Monb, 10%-Hblil H36BITOK) CBEXeNeperHaHHoro u3onponuixiopuaa (Np?
1.3748), B abcomotHOoM 3pupe. Ilocne monyuenus (Beixon 85-90%) peaktus ['punbsipa 10BOAST
10 koHueHnTpamuu 1.4-1.5 monb/n, 1o0aBss wim yrnapusas 3¢up.

K pactBopy peakTuBa ['puHbspa U3 KaneiabHOW BOPOHKH NPHOABIISIOT 1o Karisam 71 T (0.5
Mois) num3obytunkerona (Np?° 1.4110), pacteopenHoro B 70 mi cyxoro s¢upa. IIpu 3ToM mpo-
UCXOJUT BbIIETICHHUE ra3a, PeaKkIMOHHAs CMeCh pa3orpeBaercs U okpamnpaercs. K monydeHHomy
pacTBOPY €HOJISITA — BI3KOM JKMJIKOCTH CEPOTO I[BETA — U3 KalleIbHON BOPOHKH npubaBisaoT 104 r
(0.5 monb) xankona® B Bujie HACBIIEHHOTO pacTBOpa B dpupe. ComepKUMoe KOOI cCaMopa3orpe-
BAETCsl, OKpAacka MEHSAETCS OT Cepoil 0 opaHkeBoil. PacTBop xankoHa npuOasisitoT B TeueHue 1.5
Y MPU CHJILHOM MEepEMEIINBAaHUH, 3aT€M BBUIUBAIOT Ha jieq U nobapistor 10% pacTBop constHOM
KHUCIIOTHI JUUIsl PACTBOPCHHSI THApPATa OKUCH MarHus. DKCTPArupyrOT OpraHUIeCKHA IPOAYKT dPH-
POM, DKCTPaKT cymaT cylb(arom MarHusi, QUIBTPYIOT U OTTOHSIOT U3 (uimbTpara OONBIIYIO
gacTh 3¢pupa. IMKETOH BBIKPUCTAJUTM30BBIBACTCS MPHU OXJKIACHUU ocTatka. OcaJoK TUKETOHA
oT(pUIbTPOBHIBAIOT Ha BOpoHKE broxuepa. Brixon BemectBa okoio 90%, 1.1t 96-97°C. Ha mna-
cruHKax «Criry(hoi» B cCHCTEMe MEeTPONICHHBIN dPUp — IUATHIOBBIH 3¢dup, 9:1, AUKETOH MPOSIBIIS-
eTcsl B BUJE oaHOro msatHa. Mono-2,4-JIH®OI', t.mn. 136-137°C, moHocemukap6a3oH, T.mr. 150-
152°C.

5.1,2,3,5-Terpadennanentan-1,5-quon’.

C4H,-CO-CH,-C;H.+ C¢H,-CH=CH-CO-CH,

C4H;-CO-CH(C_H,)-CH(C,H,)-CH,-CO-C(H,

5.2 1 (0.025 momb) Jdezokcubenzonna® u 4.9 r (0.025 mons) GenzanbaneToheHoHa (XaTKo-
na)* pacTBopstoT B 150 M1 abcomoTHOTrO crupTa. PacTBop oxmaxarot 10 0°C u 106aBAAIOT 5 M
2N pacTtBOpa eakoro kanu B MetaHone. [lepememuBaroT 1 4, BeIMABIINI 0CaOK OTHUIBTPOBBI-
BalOT M pactBopsitoT B 600 mi xsiopodopma. [lomydeHHBIN pacTBOP MPOMBIBAIOT JIEASHON BOJON
70 HEUTpanbHOU peakuuu u cymar. [locne ymapuBaHus pacTBOPUTENS U KPUCTAJUIM3AIMUA OCTaT-
Ka u3 3TaHoja noayqaroT 9.75 r (97%) cMmecu Tpeo- U IPUTPO-U30MEPOB MPOAYKTA PEAKIIUHU.
N30oMepbl MOXKHO pa3/ieNuTh ApOoOHON KpUCTAJUIM3aLuel U3 cnupra. DpUTpo-u30Mep, KOTOpOro B
cmecu conepxutcs 30%, meree pactBopuM, T.mt. 194°C. T.mn. tpeo-uzomepa 118°C.

6. DTI 2-0Kc0-1-(3-0KCOOY THII) IHK/I0TeKCAHKAPOOKCHIATY,

COOEt COOEt

+ CH,=CH-COCH,

O



PactBop 49.6 r (0.32 MO7B) 3THIIOBOTO 3(Upa IUKIOTIEHTAaHOH-2-KapOOHOBOW KUCIOTHI, 30
M (25.5 1, 0.5 Monp) 6€3BOTHOTO METUIIBHHIIIKETOHA U 12 M TpudTHIaMHUHA pacTBopsitoT B 200
MJI CyXOro 6eH30J1a 1 OCTaBJISIFOT CTOSITh IPU KOMHATHOW TeMIepaType B TeueHue 7 JHei B koioe,
CHa0>XKEHHOW MPOOKOH C XJIOpKaJIbIKUEBOH TpyOKOi. PacTBopuTens M JeTydune KOMIIOHEHTHI yJa-
JISFIOT TIPU TTOHUKEHHOM JIaBJIEHHUH, OCTOPOXHO Harpepas 10 50-55°C Ha BoasiHOM OaHe. OcTaTok
IIEPETOHSIOT B BakyyMe U nosydarot 66.3 1 (93%) npoaykra peakuuu. T.xum. 140-142°C (2.5 mm
pT. cT.), Np? 1.4641.

7. 2-(3-Okco-3-penuanponuia)uukaorexcanon’,

+ (CH,),N-CH,-CH,-CO-C,H, —=
C6H5
o) o)

Tuopoxnopuo w-oumemunamuHonponuogpeHoua.

B kpyrnoponnyio konly emkoctbro 500 mu, cHaOXEHHYIO OOpaTHBIM XOJIOJMJIBHUKOM,
nomeniaroT 60 T (58.5 mu, 0.5 Moab) cBexkernepersanHoro anerodpenona, 52.7 r (0.64 mMoib) cous-
Hokucsoro aumetmwiamuda u 19.8 r (0.65 moinb) napadopma. JloGaBisatoT pactBop 1 Ml KOHIIEH-
TPUPOBAHHOM COJITHOM KUCIOTHI B 80 MJI CIMpTa M KUIATAT cMech 2 4. ['opsiuunii pacTBOp, €ciiu OH
MYTHBIA, QUIBTPYIOT Yepe3 BOPOHKY Ul TOPSYEro (GMIBTPOBAHUS M €Ie TOPSYUM Pa30aBIISIIOT
400 mn aneToHa. MeasieHHO OXJaKIAIOT JO KOMHATHON TEMIEpaTypbl U OCTAaBISIIOT HA HOYb B
XojoauiabHuKe. KprcTamisl OTGMIBTPOBBIBAIOT, IPOMBIBAIOT 25 MJI alleTOHA U CYIIAT B TECUCHHE
2.5 4 pu 40-50°C. Beixon npoaykra 72-77 r. IIpoaykr rurpockonuuen. [locne cymiku ero B Te-
yenne 4 4 1. mwi. 152-153°C. IlpoaykT nepexkpucramini3oBbBatoT U3 85-90 mu ropsuero 95%
cnupra, 100aBmsis K ropsueMy pactBopy 450 mu anertoHa. Beixon mocie mepekpucTaiiv3anuu
90%, 1. m1.155-156°C.

2-(3-0kco-3-ghenunnponun)yurkiocekcanomn.

OcHoBanne MaHHMXa, TTOJy4€HHOE MO/IIIeTIadiBaHIEM BOJHOTO pacTtBopa 21.3 r ruapo-
XJIOpUJa TUMETUIaMUHONponuoeHoHa, pacTBopsAoT B 30 r IUKJIOreKCaHOHA B Koybe ¢ oOpart-
HBIM XOJIOAMJIEHUKOM U KUMATIT 20 MUH. B mporiecce KUMsYeHUs BBIACIICTCS qTuMeTiIaMuH. [1o
OKOHYAHUM PEaKIIMU OTTOHSIOT B BaKyyMe LUKIOTeKcaHOH. OCTaTOK MEPEeKPHUCTaNIN30BhIBAIOT U3
nerposeiiHoro a¢upa. Beixoa qukerona 22 r (96 %). T.rut. 53°C.

Ananornuso u3 21.3 T rugpoxsiopuaa JUMETHIaAMUHOTPONTHO()EeHOHa U 26 T IIMKJIONEHTa-
HoHa mosy4aroT 20.5 1 2-(3-0kco-3-heHunmponi ) ukiIoneHTanona, .1t 40°C (43 merposeiHo-
ro a¢upa). M3 10 r 2-meTHnnukiIorekcanona u 5.15 r numeTriaMuHONpOnHo(heHOHa MOTyJYaroT
5.5 1t (76%) 2-metnin-6-(3-0kco-3-GeHUAIPONH)-IIUKIorekcanona, T.kui. 145-150°C/0.05 mwm,
T.11. 52°C (13 neTposeitHoro 3¢upa).

8. 2-(3-Okco-5-pennanent-4-en-1-mI)MKI0NeHTaAHOH
+ (CH,),N-CH,-CH,-CO-CH=CH-C ,H, —

CH,-CH,-CO-CH=CH-C,H,
o)

5-Humemunamuno 3-okco-1-enunnenm-1-en.



B kon6e, cHaGxeHHOM 00paTHBIM XOJIOAMIBHIKOM, HarpeBaloT Ha BOJISTHOM OaHE pacTBOP
14.6 r (1.1 monp) Gensunuaenanerosa’?, 8.2 v (0.1 MoJb) COTTHOKHCIOr0O AUMETUIAMUHA U 3.0 T
(0.1 moup) mapadopma ¢ 1-2 KarsIMu KOHII. COSTHOM KucaoThl B 150 mut cimpra. [Tonywaror ruj-
poxiopua ocHoBaHus Mannuxa, T.1m1. 157-158°C.

CB00OIHOE OCHOBaHUE MOJYYAIOT MOJIIEIauMBaHUEM BOJHOTO PACTBOPA COIH U IKCTPAK-
et a¢upom. DPpUpHBII pacTBOP OCHOBAHHS CyLIAT Cyab(haTOM HATPHS WM MarHus, QUIbTPYIOT
U yOAISIOT 3QUp MO/ YMEHbIIEHHBIM JaBJICHHEM P MUHUMAaJIbHOM HarpeBanuu He Bbime 30°C.
CB00OIHOE OCHOBAaHUE UCTIONB3YIOT Jlajiee 0€3 JOMOTHUTEIFHON OUUCTKHY.

2-(3-Okco-5-penunnenm-4-en-1-un)yuxionenmaron.

6.1 r (0.03 monb) OcnoBanust Mannuxa u 12.4 r (0.14 mMoJib) IMKJIONEHTAHOHA HATPEBAIOT
npu 120-130°C B cuiibHOM CTpye a30Ta Wi aproHa. Yepe3 6 4acoB BBIICIICHHE TUMETHIaMUHA
3aKaHYMBAETCS U HarpeBaHHE MpeKpanaoT. M30bITOK HUKIOTeKCAHOHA OTTOHSIIOT, OCTaTOK Hepe-
TOHAIOT B Bakyyme, cooupas ppakuuro 221-226°C (0.5 mm prt. cT.). Beixon 3.8 r (53%), Hucemu-
kap6a3oH, T.11. 207-209°C (13 qumeTridopmMamMusa).

[Tpu npoBeeHUN CUHTE3a C ACCITUKPATHBIMHU KOJIMYECTBAMU MCXOIHBIX BEUIECTB ObLI MO-
Jy4eH TaKOW e BBIXOJI JUKETOHA.

Ananornyno mony4art 2-(3-okco-5-¢heHunneHT-4-eH-1-11)IuKI0reKCaHoH, T.KHuil. 1 86-
188°C/0.1mm, T.1u1. 63-64°C (M3 criupTa).

9. 2-MeTnj-2-(3-0kc0o-3-() e HHINPOIMII) IH K0T €CAHOH 2,

CH, CHs

+ CH,=CH-CO-CH,
o) 00

K 30 mu s¢upa npudasasior 7.25 r (0.06 Moib) 2-METHUIHUKIOTEKCAHOHA U PacTBOp 1 T
eakoro kaiau B 4 mi crupta. Oxnaxaaror cMmech 10 0°C u ipu 3T0# Temreparype B TeueHue 1 9
IpU NepeMernBanuy npubdasisoT pactBop 4.3 1 (0.033 Moab) peHUIBUHUIKETOHA B 25 M 3du-
pa. 3aTeMm nepeMelnBalT cMech | 4 Mpu KOMHATHOM TemIepaType, BBUIMBAIOT Ha JIeHd, MOJIKHC-
JISIFOT KOHII. COJISIHOM KHMCIOTOW M AKCTParupyrot 3¢pupoM. DpupHbIE IKCTPAKTHI IPOMBIBAIOT BO-
JIOW, BBICYHIMBAIOT CyJb(aToM Marausi, 3pup U U30bITOK METHIUKIOTEKCAHOHA OTIOHSIOT MPHU
MOHMXEHHOM JAaBlieHHH. OcTaToK neperoHstoT B Bakyyme. [lomyuaror 5.2 1 (64%) npoaykra pe-
aknuu ¢ T.xum. 145-150°C (0.06 MM pt. cr.). [lo manaeiM [OKX npenapar npeacrasiiser co0oit
LIEJIEBOM JUKETOH C HE3HAYUTEIbHOW TPUMECHIO JIBYX BELIECTB.

CeHs

10. 2,2-AumeTna-5-(3-okco-3-pennnponua)rerparuapo-4 H-nupan-4-ou's,

0
+ (CH,),N-CH,-CH,-CO-C,H, —>
o 0
C6H5

O O

2,2-Tumemunmempazuoponupan-4-on®>.

B Tpexropiayio kosly, CHa0)KEHHYI0O MEXaHUYECKOH MEeLIalKoi, TEpMOMETPOM U Karelb-
HOM BOpoHKOM, momeniatoT 1500 M Boabl, 40 MJT KOHII. CEPHOM KUCTOTHI U 75 T cynb(ara okcuaa
pryru (HgSOs) u HarpeBator qo 70°C. 3aTeM 1o KaruisiM Ipu nepeMerMBaHuy npudasistor 500



MIJI CBEXKETEPErHAHHOTO 2-MeTHIOYT-3-uH-2-0a (T.ku1. 65-70°C (23mm pr. ct.), np?® 1.477) B
teyeHue 3.5 4. [Io OKOHYaHUM peakIMM CMECh OXJIAKAAIOT A0 KOMHAaTHOW TeMIIepaTypbl, OTIENsI-
IOT BEPXHUH OpraHUYECKUi CIOM, BOJHBIN CiIoM mojmenadnBaoT 250 r TBepaoro notama 10 pH
10 u sxctparupyroT 3pupom (3x100 miT). DKCTPaKT NPUCOESAUHAIOT K OCHOBHOMY OPraHHYECKOMY
CJIOIO U CyIIaT MPOKaJEeHHBIM Cylb(aToM MarHusi. DPUp OTrOHAIOT, a OCTATOK NMEPETOHSIOT B Ba-
Kyyme, cooupas ppakiuro ¢ T.kum. 70-75°C (15 mm pt. ct1.) Beixon 290 1 (67%).

1,5-luxemon.

B tpexropnyto kosily, cHaOKeHHYI0 0OpaTHBIM XOJOJMJIBHUKOM U TEPMOMETPOM, IOMe-
maor 72 r (0.4 monp) 3-(mumernaamuno)-1-bermnnponan-1l-ona u 150 ma (1.2 moms) 2,2-
IUMeTUITeTparuaponupan-4-ona. [lonydennyro cmech kumatat 1 4 mpu 156-160°C. U30sITOK
TUMETHIITETparuaponupat-4-oHa OTTOHSAIOT U OCTaTOK NEPEroHSIOT B BakyyMe, coOupas ¢pak-
uuto 176-196°C (3 mM prt. ct.) Quctumiar npu crosuuu Kpuctaiumuzyercs. [locne nepekpucrain-
JU3aluu U3 neTposieiHoro 3¢upa nonyyarot 62 r (74%) nukerona ¢ T.mi. 63-64°C.

11. 2-(4,4-IumeTnI-3-0Kc0-1-(he HMIMEH THII ) IMKJIONEHTAHOH 16,

+ C H,-CH=CH-CO-C(CH,), —

- C(CH,),

O CH. O

65

K pactopy 18.8 r (0.1 mons) Genzanpnunakomuaal’ u 25.2 1 (0.3 MON) IUKIIONIEHTAHOHA B
300 mu sraHona npubasnsioT 15 mi 40% pactBopa eakoro Hatpa. CMech BBIIEPKUBAIOT B Teye-
HUE€ CYTOK IIPH KOMHATHOW Temmeparype. 3atem ee pa3damistor 600 M BOJbI, BBIACIUBIIHIACS
IPOAYKT Peakluu dKCTparupyrot 3¢upom (3x100 mi), 3pupHbIA 3KCTpaKT NPOMBIBAIOT 5% couisi-
HOM kucioTor (2x50 mut), Bojoil. Cymar 3KcTpakT U ynapusaroT 3¢up. OcTaTOK NEpEeroHsoT B
BakyyMme, coOupas ¢pakuuio, kunsimyio B uHTepBase 163-188°C (3mMMm prt. cr.). JlukeToH Kpu-
crayumn3yercd B mpuemMHuke. Beixon 84%. T.mn. 70-73°C (u3 sTano:na).

12. 2-(4,4-TumeTHII-3-0KCO-1- e HUIITeH THII) K0T eKCcaHOH ®.

C(CH,),

O CgH, O

K pactopy 18.8 r (0.1 Moumb) 6emsanpnuaakomraal’ i 30 T (0.3 MOJIB) IMKIOreKCaHOHA B
300 mi stanona npubasisoT 15 mi 40% pacTBopa €IKOro HaTpa U BBIACPKUBAIOT MOTYYEHHYIO
CMECh MPU KOMHATHOM TEMIIEpaType B TEUEHHE CYTOK. BhIaBImINi KpUCTAINIMYECKHUI OCaJ0K U~
KETOHa OT(WIBTPOBBIBAIOT, (puibTpar pazdanisaor 600 M BOAbI U OTQHIBTPOBBIBAIOT JIOTIOJIHU-
TeIbHOE KOMM4ecTBO qukeToHa. Berxon 86%. T.m. 124-126°C (u3 sTaHona).

13. 2-(3-Oxco-1,3-aupeHUAIPONHI) IHKJIONEHTAHOH 2,



+ CH,-CH=CH-CO-CH, ——
CH-CH,-CO-CH,
|
O 0 GgHs

K cmecu 10 T (0.12 monw) nukinonentanona u 20 1 (0.1 mons) GeH3anpaneropeHoHa (Xal-
KOHA) ITPU KOMHATHOM TeMIepaType J00aBIISIOT HEOOIBIIMMH MOPIUAME 5 MII Ju3THIIaMuHa. Ye-
pe3 20 9 peakiMOHHAsI CMECh 3aTBEepeBacT. TBEpAyI0 MacCy MOMEIAT Ha (DUIIBTP, OTCACHIBAOT,
MIPOMBIBAIOT HEOOJIBIIMM KOJMYECTBOM CIIHPTA OT MPUMECH MACISHHCTOW KUAKOCTH. [lepekpu-

cTayuIn30BbIBalOT U3 50% crupTa Wik HU3KOKUILILETo meTposeiiHoro a¢upa. becriBetHsie npus-
Mbl, T.101. 78-80°C. Beixoxa 23.3 1 (83%).

14. 2-(3-Okco-1,3-1u¢eHuInponuI)IHKI0reKcaHoH ™,

+ C,H,-CH=CH-COC,H, —

CH(C,H,)-CH,-CO-CH,
o)

K cmecu 60 T Gensanbanerodenona (xankona)* u 108 r nuxiorexcanona B 1 1 96% sta-
Hosia ao6asisitoT 50 mut 40% BOAHOrO pacTBOpa €IKOro HaTpa U nepeMmemuBaroT. OCTaBlISIOT
CMECh CTOSITh IPU KOMHATHOM TeMmIepaType Ha CyTKU. BbInaBiIuii KpUCTaNIMYECKUN OCa/loK OT-
(GUILTPOBBIBAIOT, TPOMBIBAIOT Ha (GUIIBTPE CIIUPTOM, a 3aTEM BOJOW J0 HEUTpaJIbHON peakuuu u
BBICYIINBAIOT B sKcuKkaTope. Beixon 55 r. T.mn. 148-149°C (u3 cnupra). IIpenapar pasapaxaer
KOXY.

15. 6,6-Indenna-2-(1,3-audpennsi-3-0KConponuiI) MKI0reKcanon>>,

CeHs + C.H,-CH=CH-CO-CH, —=
C6H5 O
—_— C6H5
C C6H5
®% O CH. O

6" '5

B kpyrnononHo# kosibe, CHaOKEeHHOM MellanKoi, KarneabHOW BOPOHKON U 00OpaTHBIM XO-
JOAMIBHUKOM C XJIOpPKaJbIIMEBOW TPYOKoil, momy4aror peaktuB ['punbsipa u3 0.48 r (0.02 r-a)
Maraus 1 3.5 T (0.022 mons) 6pomOen3ona B 25 M abcomroTHoro 3dupa. K momyueHHOMY peak-
THBY TpuOaBnsoT pactBop 5.0 r (0.02 Moms) 2,2-nMdEeHNIIMKIOreKcaHoHa”l B 75 Mn adwupa.
CwMmech camopaszorpeBaeTcs M KMUIHUT 2 MUH. 3aTEM CMECh KUIISATAT U MEePEeMEIINBal0T MOoJATOpa 4a-
ca. K koHIly 3TOr0 cpoka B koyibe obpa3yercst Oenas cycneHsusi. B xonOy npubaBisioT pacTBop



4.16 T (0.02 momb) xankona* B 50 mMn 6en3ona. M3-3a cunpHOTo TemnoBoro 3¢ dexTa cMech KHINT
3 MMH, NpeBpaIlasich B MPO3PAYHYIO CBETIO-KEITYIO JKUJIKOCTb. 3aT€M pPacTBOpP KHUILATAT 1 U u
pasznararoT, BbUIMBAs B CMECh OMTOrO JibJa ¢ COJNsiHOM kucinoToi. K momyuenHoil Macce npubas-
as10T 50 M1 XJIOpUCTOrO METUJIEHA, BCTPSAXUBAIOT U OTHENSIOT OpraHMyecKuil cioil. [lanee ero
BBICYHIMBAIOT U YAAJSAIOT PaCTBOPUTEIb. MaCISHUCTBIA OCTaTOK pacTBOPAIOT B 25 mi 3dupa, 10-
0aBIAIOT MEHTAH JI0 Havaja 00pa30BaHMs MACISTHUCTOTO CJIOS M 3aTeM NPUOABISAIOT 5 MJI 3TaHO-
na. Ilpu sTom otaenstoTes Oenble KpUCTAIIIbI poaykTa peakuuu. Beixon 3.6 r (40%), T. ut. 110-
111°C.

16. 3-Uzonponua-2-(2-mermsmpon-1-en-1-wi)-1,5-nudpennanentan-1,5-1uon??,
C,H-CO-CH, + (CH,;),CH-CHO —> CH,-CO-CH=CH-CH(CH;), + H,O
H3C\CH:/CH3

CH=C(CH
C,H-CO-CH=CH-CH(CH,), — (CHy,

(0] 0)
CeHs CeHs

B cmech 129.5 r (1 momb) anerodenona, 125 mn meradona, 17 r eakoro kamu u 125 mon
BOJIbI TIOCTETIEHHO MpuOaBisitor 72.1 r (1 Moyb) CBEXENEPEerHaHHOTO U30MACIISTHOTO ajibIeTH/Ia.
Peakuuro BexyT npu 50°C B Teuenue 3.5 4. [lo OKOHYAHUU PEAKIMKM CMECh pa3zelisieTcsl Ha JIBe
YaCTH — JKUJIKYIO U ocaiok. CMech OXJIaxaaroT, HeuTpanu3ytoT 20 Myl yKCYCHOM KUCIOTHI 10 pH
6.5. Ocanok oTUIbTPOBHIBAIOT, TpoMBIBatOT 100 M MeTaHOJa U cyliaT Ha Bo3ayxe. Beixog 94 r
(54%). T.mn1.144-145°C (u3 cmecu MeTaHou1a ¢ 6eH3050M, 7:3).

17. 2,2'-MeTHIeHANIHKJIONEeHTAHOH,

e wem,+ (J— ] T
o) 5 oo

Ocnosanue Mannuxa.

K pactBopy 84 r (I1monb) nuxinonenraHona, 31.5 r (1.05 mons) nmapadopma u 89.6 r (1.1
MOJTb) COJITHOKHCIIOTO JTUMETHUIaMuHa B 250 MJT M30Mporianosia 100aBIsoT 3 Karid KOHIL. COJIsi-
HOM KHCJIOTHI M KUIIATAT PacTBOp B KoJOe ¢ oOpaTHbIM xonoauiabHuKoM 10-15 mun. [Tocne oxia-
XKJIEHUS OTGUIBTPOBBIBAIOT OCAI0K COJIM OCHOBaHUs MaHHMXa Ha BOpOHKE BroxHepa, cob cymar
Ha BO3JIyXe MeXy JucTaMu GpuibTpoBaibHON Oymaru. Beixoa 110 1 (78%), T.m. 168-170°C.

Jnst monyuenus cBobomHoro ocHoBanus 110 r comu 3anmuBatotr 500 mut adupa u 106aBs-
IOT PACCUMTAHHOE KOJUYECTBO eAKoM menouu (34 r enkoro kanu unu 24.8 r© €IKOro Harpa).
CMmech BCTPSIXMBAIOT JI0 Pa3jOKEHUS COJIM. DPUPHBIN pacTBOpP OTIEISIOT OT OCajaka XJIOpU.a,
3¢up OTTOHSIOT HAa BOJSHON OaHe, B OCTaTKe MOJYYarOT CBOOOJHOE OCHOBaHHWE MaHHUXa B BUJIE
xuakoctu. Beixox 72 1 (82%). B cnepyromieit ctaauu ocHoBaHue MaHHHXa HCHONB3YIOT 0€3
IaJIbHESUIIIEH OYHCTKH.

1,5-luxemon.

[TepememmuBaemyto cmech 118 1 (0.41 monb) mukinonentanona u 72 r (0.51 moup) mody-
YEHHOIO BbIllIE OCHOBaHMWSI MaHHuXa MeyieHHo HarpeBatoT 10 130-135°C B Tteyenue 3.5 4 u BbI-



JEPKUBAIOT TIPH ATOM Temmeparype 1.5 4. PeaknmoHHy0 cMech OXJIaKIAI0T, PACTBOPSIOT B (hH-
pe, MPOMBIBAIOT Pa30aBICHHON COSIHON KHUCIOTOW U Bogod. OcTaTok mocie OTroHKH d¢upa 1e-
PETrOHSIOT B BakyyMe B arMmocdepe a3zoTa, coObupas mukioneHTaHoH B mHTepBasie 68-120°C (90
MM pT. cT.) u 1,5-nukeron npu 160-170°C (15 mm pr. ct.) mnu 145-155°C (7 mm pr. cT.). [Tonyua-
€TCsl CMECh CTEPEOr30MepoB 2,2'-MeTUIICHANIUKIONEHTaHOHA. JlucTuiiat ObICTPO KPUCTAILIIU3Y-
ercs, T.m1. 42-46°C. Boixoa 65.7 t (72%).

18. 2-[(2-OxconuKI0neHTHI)MeTHI |UMKJI0reKcanon ™,

e+ (L)
o) 5 5 I

Cwmech 105.7 r (0.74 monp) 2-[(AMMETHIAMHHO )METHII |IIMKJIONICHTAaHOHA (CM. TIPEAbIIY-
i cuate3) U 183 mut (1.97 mMonb) cBeXeneperHaHHOro MUKIOTeKCaHOHA B TEUEHHE Yaca Harpe-
BatoT 710 130°C u KUIATAT NP 3TOM Temmneparype 2.5 4. 3aTeM peaklMOHHYIO0 CMECh Pa30aBisiiOT
200 M cepHoro adupa, mpombiBatoT 100 Ma 5% consiHOM KUCTIOTHI U ABAXKbI BOJON. DPUPHBIA
pacTBoOp cymat cyinbpaToM Maraus, GUILTPYIOT U MPHU TIOHWKECHHOM JABJICHUU OTTOHSIOT dQHp U
UKIorekcaHoH. OCTaToK MEepEeroHs0T B BaKyyMe, coOupasi MKJIOreKCaHOH B MHTepBaje 58-95
°C (16-15 mm prt. ct.) u guketoH npu 165-178°C (13-12 mm pt. ct.). IIpu moBTOpHOI TIeperoHKe
JUKeToH KumuT nipu 173-175°C (14 mum pr. ct.) , Np?° 1.4955.

Boixon 47.8 1 (33%). MacnsHuCTast CBETI0-KeNTas KUIAKOCTb.

19. 2,2-TumeTni-5-[(2-0KCOMMKIOreKCHI)METHII | TEeTPAruapo-
AH-nupan-4-on %4,

O O
O o) o S

2-[ (Mumemunamuno)memun] yuxnozexcamon >.

B kpyrinononHyo koy0y, cHaOKeHHYI0 0OpaTHBIM XOJI0MIIBHUKOM, omeratot 25 1 (0.83
Mouib) apadopma, 66 r (0.81 Monb) conssHOKHUCTOTO TUMETHIaMUHA U 320 MIT IeASTHON YKCYCHOM
KkucioThl. CMech HarpeBaroT Ha BojasHOU Oane 10 60°C u mpudasmsttor 170 M (1.66 moib) cBe-
KETIEPErHAHHOT O IIUKJIOTEKCaHOHA. 3areM HarpesaroT 2 4 npu 60-70°C. YKCycHYIO KHCIOTY OT-
TOHSAIOT Ha BOJASHON OaHe Mo/l yMEHBIICHHBIM J1aBIEHUEM, OCTaBIIMICS KPUCTAINTMYECKHI 0CaZoK
OT(UIBTPOBBIBAIOT U THIATENIBHO MPOMBIBAIOT anleToHoM. Beixon 125 r (80%), T.m. 155°C. [ns
BBIJICJICHHS] CBOOOTHOTO OCHOBAHMS TIOJYUYCHHYIO COJIb pacTBOPstOT B 130 Mi1 BOIBI M TOAIIETIA-
YMBAIOT KOHII. pacTBopoM Ienoun a0 pH 10. Beiienusmieecs macio 3KCTparupyroT 3¢upom
(3x100 mui1), SKCTPAKT MPOMBIBAIOT HACBHIILIEHHBIM PACTBOPOM XJIOPHCTOIO HATpUs U CylIaT Mpo-
KaJIeHHbIM cynbpaToM Marnus. [locie oTroHku 3¢upa ocraeTcs Maciio, KOTOPOE HUCHOJIb3YIOT B
JanpHeHeM 6e3 TOMOTHUTENbHOM 0unuCcTKH. Boixoa 87 r (76%).

1,5-Juxemon.

B kpyriononnyto konly, cHaOKeHHYI0 0OpaTHBIM XOJOJMIBHUKOM U TEPMOMETPOM, IO-
mematoT 80 T (0.5 Monb) 2-[(qumerniiaMuHo )MeTr |uukiorekcanona u 200 mi (1.45 moub) cBe-



KEMIEPETHAHHOTO 2,2-TUMEeTUIATETparuaponupan-4-ona. [lomydennsiii pactBop KunsataT 20 MuUH
npu 110-150°C. M30bITOK TUMETHATETPArHAPONIUpPaH-4-0Ha OTTOHSIOT MPH YMEHBIICHHOM J1aB-
JIEHWH, a OCTaTOK MEPEroHsIOT B Bakyyme, coobupas ¢pakauto 145-175°C (4mm pt. ct.). HducTtumi-
JaT BbUIMBAIOT B yawky [leTtpu nns kpuctannuzanuu. 3aKpUCTaUIM30BaABIINICS YEPE3 HECKOJIBKO
4acoB MPOAYKT PaCTUPAIOT C METPOJIEHHBIM 3(pUPOM U HEPACTBOPUBIIYIOCS MAcCy OT(HUIBTPOBBI-
BalOT. BBIX0J1 KpUCTAINTMYECKOTO TUKETOHA cocTaBisieT 52 1 (44%), T.m1. 66-67°C (U3 nerpoieii-
HOTro 3¢upa). I3 MaTouHOTO pacTBOpa AOMOIHUTEIHLHO MOKHO BBIJICIUTH BHICOKOIIABKYIO (hOpMY
JTUKeTOoHa ¢ T.I1. 86-88°C.

20. 3,3-Mertuaenouc(6,6-numernarerparuapo-4 H-nupan-4-on)?°.

O 0 0 0

12.8 1 2,2-Aumerunrerparuaponupan-4-ona (0.1 mons), 3 r (0.1 monp) napadopma u 12 1
(0.13 MoJIb) CONSIHOKUCIIOTO JAUMETHIIAMHHA PACcTBOPAIOT B 50 MJI M30MPONUIOBOTO CIUPTA, J10-
6aBmstoT 0.2 MJT KOHII. COJITHOW KHUCIIOTHI M KUIISTAT CMECh C OOpaTHBIM XOJIOAUIBHUKOM 20 MUH.
3aTeM OCTaBIAIOT CTOSATh MPU KOMHATHOM TeMIIEpaType; uepe3 2 4 BbINAJaeT KPUCTAIUINYECKUN
0CaJIOK TUAPOXJIOpUAa OCHOBaHUST MaHHMXa. Ero OTGMIBTPOBBIBAIOT, TPOMBIBAIOT CYXUM aIleToO-
HOM | CyIIaT B 3kcukarope. Boixox 7.8 r (35%).

7.8 T (0.035 monp) ['mapoxiopuaa ocHoBanus ManHuxa pactBopsitoT B 30 Mi1 BOABI, J0-
6asistoT 20 M1 40% pacTBopa eakoro Hatpa. BeinenuBiieecs OCHOBaHUE SKCTParupyroT 3hupom
(3x10 mu). DupHBIA IKCTPAKT CylaT cyibhaToM MarHus, QUIBTPYIOT U yrmapuBarT 3¢up. B
ocratke nony4atoT 5.4 r (0.029 mons) ocHoBanusit Mannuxa. K HeMy mpuinBaioT ABYKpaTHBIN
MOJIIPHBINA U30BITOK 2,2-TUMETHIITeTparuaponupat-4-ona (7.6 1), HarpeBarT CMeCh Ha MaclITHON
6ane npu 130-140°C npubnusuTensbHo 2 4 A0 NpeKpalleHus BelJeNeHs fuMeTniaamMmusa. U3 cme-
CH OTTOHSIIOT U30BITOUHBIM IUMETUITETPAruPONUPOH Ha KUTIALIEH BOASHON OaHe MpU MOHMKEH-
HOM aasiieHuu. OctaTok 3anuBatoT 40 mi nerposeitHoro a¢gupa u pacrupator. [lonydueHnsle Kpu-
CTaJUIbl TUKETOHA OT()UIBTPOBHIBAIOT, IPOMBIBAIOT METPOJICHHBIM 3¢upoM. Bec kpucramios 6.1 r
(78.5%), T.n. 84-85°C. BemecTBo npeacTaBisieT co00il CMeCh JIByX CTEPEOM30MEPOB B COOTHO-
menuu 30:1.

21.4,4,5' 5'-Terpamerni-1,1'-6u(uukiorexcan)-6-en-2,3"-quon?’.

Ore — X

K pactBopy 6.2 r 5,5-numeTninukiorekc-2-eH-1-ona B 10 mi meranona npudasisitor 0.1 1
MEeTHWJIaTa HAaTpUsl U CMECh MEPEMENINBAIOT; TeMIepaTypa MeyieHHo noBeimaercs no 35°C. Ile-
PEMEIINBAIOT CMECh 3-€ CYT, HeUTpanu3yroT 0.5 M1 JIeqssHOW yKCYCHOM KUCIOTHI. [Ipn 3TOM BBI-
nagaer 1.2 r aumepa. MatouHblil pacTBOp pa30aBisSIOT BOAOH, MOMYYalOT JOMOJIHUTEIBHO 2.9 T
numepa. CymmapHhsiii Beixoq 66%. T.mn. 98-99°C.

Cunre3sl 1,5-1MKEeTOHOB ¢ IOMOIIbIO JTUKETOHHOM KOHIEHCALIUN.



22. T'entan-2,6-quon?s.

2 CH,-CO-CH,-COOC,H, +  CH,O

—— > CH,-CO-CH,-CH,-CH,-CO-CH, + 2CO,

[TpuMeHsieMblil B CHHTE3€ alleTOYKCYCHBIM 3(Up MpeIBapUTEIbHO OYHIIAIOT OT MPUMECH
JeTUIPaleTOBOM KUCIOTHI BCTPSXUBAHUEM C KapOoHATOM Oapus W BOJIOM, 3aTeM MEPEroHsIOT U
UCIOJIBL3YIOT (pakIuio ¢ Temmeparypoid kunenus 72-73°C (14mm pT. cT.).

76 1 (0.58 Moup) aneToykcycHoro 3¢gupa 100aBisItOT HEOOJBIIMMHU MOPIHUAMHU TIPH OXJI1a-
xaeHuu oM k 300 mur oxmaxzaenHoro 2N pactBopa enkoro Harpa (0.6 Moyib THApPOKCHIA
Hatpusi). Temneparypa nmpu CMENIMBAaHUM HE JOJDKHA mogHuMatbest Beime 25°C. Ilpo3paunbiii
pactBop BbAep:kuBatoT mpu 25°C § 4, 3areM HelTpanuzyoT 10 pH 7 oxnaxaenHoit 1o 0°C pas-
0aBJIeHHOU cepHON KuciaoToil. 3arem B onuH npueM npubasistor 18 r 40% dopmanuna (0.15
MOJIb (POPMAJIBACTHIA), IPEABAPUTEIHHO YOS IMBIIHCH B €r0 HeHTpanbHOCTH. TernoBoro s dexra
IIpU CMEIIMBAHUU HAONIOAThCS HE JOJHKHO. Uepe3 HEeKOTOpoe BpeMsi M3 pacTBOpa HAYMHAIOT
[IOJIHUMAThCS Iy3BIPbKU ra3a, 0COOCHHO 3aMETHBIE IIPU NIEpeMEIMBaHUM. PacTBOp BBIIEPKUBAIOT
Py KOMHATHOM TeMmeparype 8 CyT, HACBIIIAIOT XJIOPUCTHIM HATPUEM M SKCTPAruPYIOT MPOIYKT
peakmu 3pupom. DPUPHBIA FIKCTPAKT Cymar cynb(arom HaTpus, GUIBTPYIOT U OTTOHSIOT d(up.
[TonydeHHas mocie OTrOHKU 3(upa >KUIKOCTh, MpeACTaBistonas co00il HEOUUIIEHHBII TenTaH-
JIMOH, 3aTBEP/IEBAET B XOJIOAWIBHUKE U BHOBb IJIABUTCS MPU HarpeBaHUM JI0 KOMHAaTHOM TemIe-
patypbl. [ns ouncTku mpoAyKT meperoHsor npu 96-97°C (10mm pt. c1.). [anee mucrusiar
oxyaxaatoT 10 -10°C, KuAKOCTh OTQUIBTPOBBIBAIOT MPH MOHWKEHHOM JaBJICHUH, 8 KPUCTAILIU-
YEeCKYI0 Maccy PacTBOPSIOT B 3TWIOBOM 3¢upe. [Ipo3paunslii pacTBOp CMENIMBAIOT C METPOJICH-
HBIM 3(UPOM U HEMEIJIEHHO CTaBST B OXJIAJUTEIBHYIO CMeCh. JJMKETOH Cpa3y BHIKPUCTAJIIH30-
BbIBaercs. T.mi. 2,6-rentananona 33-34°C. BemecTBo ycTOMYMBO NP KOMHATHOM TeMIlepaType.
Berxozsr konebmrores B mpeaenax 20-40%.

23. 2,2'-MeTHJIeHTHIINKJIOTeKCAHOH2®,

2 + CH,0

O O O

980 r (10 monpb) [{uknorekcaHoHa MOMEIIAIOT B TPEXTOPIYIO KOOy, CHAaOKEHHYIO MeXa-
HUYECKOM MEIIaJIKOM, TepMOMETPOM U KareslbHOi BopoHKoi. Konby HarpeBaioT Ha BOASHOI OaHe
U, Korja temmneparypa xuakoctu gocturaer 80°C, B onun npueM npunusatoT 110 mi 2N crmp-
TOBOT'O PAaCTBOpPA €AKOr0 HaTpa U Cpasy >ke€ HAUMHAIOT MPHOABIATh U3 KanelbHOW BOPOHKH 170 M
35% dopmanuna (2 monb hopmanbaernaa). PopManuH TODKEH OBITH HEHTpanbHBIM. Ero mpu-
6aBmstoT 3a 30 MHH, B MPOAODKEHUH KOTOPBIX TEMIEPaTypy PEaKIMOHHON CMECH yIepKHBAIOT
okosio 80°C. Ilocne mpubasiaeHus: Bcero (popMaanHa MEPEeMEIINBaIOT CMECh €ITle HECKOJIBKO MU-
HYT, OXJIAXJIAIOT U HEHTPaTU3yIOT YKCYCHOM KHCIIOTOH, Oeps ee B HEKOTOPOM H30BITKE MPOTHUB
paccuntanHoro koiudectBa (10 pH 4-5). Boauslil cioi OTASISIOT B I€TUTEIHLHON BOpoHKe. M3
OpPraHUYECcKOro CJIO0s MPH MOHMKEHHOM JIaBJIEHUH OTTOHSIOT Ha BOASHOM O0aHe M30BITOYHBIHN IHK-
norekcaHoH (ero T.ku. okoio 70°C (40 mm pr. ct.) wian 40°C (10 mm pT. cT.). OcTarok nepero-
HSIOT B BaKyyme, coOupasi ¢ppakuuio, Kumsiyto B uatepBasie 135-165°C (2 mm pt. cT.). Boixon



TexHudyeckoro npemapara 250-280 r. [Ipemapat npeacrapiseT co00il BI3KYIO KUIKOCTh, KOTOpas
IIPU CTOSTHUM MOYTH MTOJIHOCTHIO KPUCTAJUIU3YETCSI.

[Ipenapar sBIsiETCS CMECHIO TPEO- U IPUTPO-POPM METHUICHOMCHUKIOTEKCAaHOHA, COAep-
JKalllell 3aMeTHbIE KOJIMYECTBA IMKJIOTEKCEHWILHUKIOTeKCaHOHA. /{151 psga CHUHTE30B OH MOXET
ObITh HpUMeHEH Oe3 mocienyomed o4yucTKd. IIpu HEoOXOaUMOCTH HOJYyYUTh UYUCTYIO TPEO-
(bopMy AMKETOHA PEKOMEHAYETCs MEPEeHECTH MpenapaT Ha CTEKISHHBIA (QUIBTP, OTICIUTD KU~
KOCTbh OT KPHUCTAJJIOB, OCTOPOYKHO MPOMBITh KPUCTAILIbI HEOOIBIIUM KOJIUYECTBOM OXJIAXIECHHO-
o MeTpoJieifHOTrO 3pUpa U 3aTeM MEePEKPUCTAIUIN30BATh U3 NETPOJIEHHOTO 3dupa, ucrnonsiys 100
i pactBoputenss Ha 100 r BemecTBa. [locie nByx nmepekpucTalIM3alMi MOJydaeTcsl IpaKkThHie-
CKM yHcTas Tpeo-popma aukerona c T.m1 58°C. Ilpu ee XxpaHeHUH B CTEKJISIHHOM MOCyJie B Teue-
HUE HECKOJBbKUX MECSIEB BHOBb IOJIy4aeTCs CMECh TPEo- U Me30-(3pUTpo-) GopM METUIICHIU-
UKJIOreKcaHoHa. Me30-(hopMa TUKEeTOHA MOKET OBITh BbIJIEIEHA U3 MAaTOYHBIX PACTBOPOB METO-
nom npernapatuBHor TCX Ha cunukate maraus (guiopucuine). Ee . 51°C.

Xpomarorpaguuecku IUKETOH XapaKTepU3yeTcsi B CHCTEME MEeTPOJEeHHBIN 3dup-
atuianerar, 8:1, unu B ximopodopme Ha okucu amomunus || wiam Il crenenu akruBHOCTH. [1sTHA
Tpeo- U 3pUTPo-hopM 00pa3yrOT OTUETIMBYIO BOCBMEPKY; BEPXHEE ISITHO MPUHAIJIEKHUT TPEO-
dbopwme.

Ecin nukeroH, Moiy4eHHbIN MOCIe NEPErOHKH, HE KPHUCTAUIU3YeTCsl, €r0 MOKHO OYH-
CTHUTbH CIEAYIOUINM ITYTEM.

B crakan momemator 30 r aukerona, nobasisaor 30 vt 0.5N ciupToBOTO pacTBOpa eaKo-
ro HaTpa U MEePEeMEIINBAIOT 10 pacTBOpeHUs: AUKeTOHA. OCTaBISAIOT CTOSITh; MOCTEIIEHHO U3 pac-
TBOPA BBIJEISIFOTCS KPUCTAJLIBI U B KOHIIE KOHIIOB COJEPKMMOE CTaKaHa 3aCThIBAET B IUIOTHYIO
Maccy. Ee nu3menpuarot, nepeHocsT Ha BOpOHKY broxHepa u mpombIBatoT BHauaie cuupTom (2x50
M), 3aTEM BOJOW J0 HEUTpanbHOM peakluy INPOMBIBHBIX BOJ. IloyiyueHHbIE KpuCTalIbl Ipen-
CTaBIAIOT coboil Tpuumkio[7.3.1.0%|Tpunexanon-2-ou-13 (TpUIMKIOreKcaHooH), T.mi. 171-
172°C (w3 cnupra). Cyxol TPUIUKIOTEKCAHOJIOH BHOCAT B KOJIOY JJII BaKyyMHOW TEPErOHKH.
PacrinaBnisioT BemecTBo nmpu aTMOCEPHOM JaBICHUU M BBIACPKHUBAIOT B PACILIIABICHHOM COCTO-
sHAM 15 MuH. 3aTeM BKITIOYAOT BAKYYMHBIM HACOC U TIEPETOHSIOT 00Pa30BaABIINNCS METHUIICHOMC-
nukiorekcanod npu 148-150°C (2mm pt. cr.). Juctminar, npeacTaBiasiomuid codboil cmech Tpeo-
1 3pUTPO-(OpM AUKETOHA, KPUCTAJUIU3YETCS HALIETIO.

24. 1,5-Tudennnnentan-1,5-1uon (mernaenguanerodenon),
2 CH-CO-CH,+ CH,0 ——= CgHg-CO-(CH,),;-CO-CiH; + H,0

B Tpexropayro KpyriofoHHYIO K00y, CHA0)KEHHYI0 TEPMOMETPOM U MEXaHUYECKOH Me-
HIaJIKOM, momeniaroT 237 1 (0K0JI0 2 MOJIb) CBEXENEeperHaHHoro anerodenona. Harpeparor keToH
Ha BojsiHOM Oane o 70°C, mpubasistor 10 mi 2N pacTBopa MeTusiata HaTpUsi B METAHOJIE U Cpa-
3y ’Ke HauYMHaIoT NpUOABIATh OYeHb MajleHbKUMH nopuusMu 10 r mapadopma B TeueHue 2 4. 3a-
TeM CMECh OXJIAXIAI0T, HEUTPATU3YIOT KOHII. COJISTHOM KHUCIOTOW JI0 CIIA0OKUCITION peaKIuu, OT-
JENAI0T BOAHBIN CIIOM, & OPraHUYEeCKUI CIIOW NMEPErOHAIOT B Bakyyme. BHauase oTronsercs are-
todeHoH. [locie ero ynaneHus ocTaToOK MEPErOHSIOT U3 KOJObI ¢ HIMPOKUM pacTpybom mpu 0.01
MM PT. CT. OCTaTOYHOI'O JIaBJeHus, cobupas (paxiuto, kunsnryio Beiaie 190°C. Beixon 45-55 .
Juctunnar npu CTOSHUU Kpuctaumsyercs. [lepexkpucraminzanus U3 MeTaHOJaJgaeT MPOAYKT C
T.IWL. 65-67°C.

25. 3-Metna-1,5-mudennanentan-1,5-1uon Oruangenauanerodpenon ),



2 C4Hy-CO-CH, +CH,CHO

— > C4H,-CO-CH,-CH(CH,)-CH,-CO-C;H, + H,O

B Tpexropnyio KpyriogoHHYIO K00y, CHaOKEHHYIO TEPMOMETPOM, KarelIbHOH BOPOHKOIA,
MENIANKONH U OOpaTHBIM XOJOMWIBHUKOM, moMmemarT 150 r cBexenepernaHHoro anetodeHoHa,
HarpesatoT 10 70°C, npunusatot 200 ma 1N cniuproBoro pactsopa eakoro Harpa. Beaen 3a atum
HAYMHAIOT NMPUOABIIATH U3 KaelbHOM BOPOHKH pacTBOp 17 r ykcycHOro anmpaeruaa B 35 mii crup-
ta. [IpubaBuB TpeTh anbleruna, JealT C PEaKMOHHON CMEChI0 Ipo0y cepeOpsHOro 3epkaia.
[Tpubapnenue anpaeruia BO30OHOBISIOT JIMIIb MOCTIE MOMyYEHUsI OTPULIATEIbHON peakiuu. AHa-
JIOTHYHO TOCTYMNAIOT MOCIe T00aBIeHUsI BTOPOM TPETH U Bcero anpaeruaa. [locie Toro, kak Bech
aNbJICTH]] BCTYIUT B PEAKIIHIO, OXJIAXKIAIOT PEaKIIMOHHYI0 CMECh, MPOMBIBAOT cMech Booi (300
M), pazbaBieHHou consiHo# kucnoroi (1:10, 500 mur), cHoBa Bomol (300 M) u onpenensitotr pH
cMecH TIpu BerpsixuBanuu 1mpoosl cmecu (0.5 mi) ¢ Bomo# (1 mur). Ecau pH npoGsr HE cooTBeT-
CTBYET 5-0, MPOMBIBaHUE TPOJIOJIKAIOT.

W3 cmecu OTroHAIOT ¢ BOASHBIM mapom arerodeHnon. Ocrarok (65-70 r), mpencTaBisio-
muid co00 BA3KYI0 MAacCy TEMHO-BHUIIIHEBOTO IIBETA, MIPH CTOSHUM KPUCTAJUIU3YETCS. 3aKpHCTa-
JM30BaBINy0Ccsa Maccy (65 1) pactuparot ¢ 250 M nerposeitroro 3¢upa npu -10°C. Tlocne ote-
JICHUS KPUCTAJUIOB MOJYYEHO OK0JO 25 T 1,5-muKeToHa B BUAE OECIIBETHBIX AIIEKTPHU3YIOIIMXCS
IUTACTUHOK, T.Iu1. 70-71.5°C.

26. 2,4-Iumerna-1,5-nudennanentan-1,5-quon’t,

2 CgHs-CO-C,H, + CH,0

— = C,H,-CO-CH(CH,)-CH,-CH(CH,)-CO-C,H, + H,O

B tpexropnyio kosnly, CHaO)KEHHYIO MEIIAJIKOM, KalelbHOM BOPOHKONH U TEPMOMETPOM,
nomeniaroT 400 r mporuodenona u qo6asisroT 300 M 0.3N ciupTOBOTO pacTBOpa €IKOro HATpa,
MOJIOTPEBAIOT Ha BoJsHON OaHe 10 70°C M MeUIeHHO MO KarisM npubasisior 1 Moib Gpopmalib-
neruna B Buzae 35% dopmanuna. [locne mpubasieHuss KaxXa0ro MUUTAIUTPa (GOpMaIMHA TTOAqy
€ro IpepbIBalOT U BO30OHOBIISAIOT JIMIIL TOTJa, Korjaa npobda PumuHM A peakMOHHOM cMmecu
cra"et orpunarenbHo. (IIpoda Pumunu. I'otosaTt pactBopsl: |. 1% BOAHBIN pacTBOP COISTHOKHC-
noro ¢enmiruapasusa. |l. 5% BoaHbli pacTBOp KpacHOM KpoBsHOM conu. Beimomnenue: 0.2 mi
UCIBITYEMON CMeCH pa30aBiIIOT B MPOOUpPKE BOJOK A0 2 Mil, 100aBisoT 2 M pactBopa |, 1 M
pactBopa Il u 5 M1 KOHII. CONsIHOM KUCIOTHL. B mpucyrcTBUM hopmalbieruia pa3BuBaeTcs Kpac-
HO-¢uosieToBast okpacka). [Tocie Toro, kak ¢hopmalibIeru] Mpopearupyer, CMeCh KOJINYECTBEHHO
HeirpanuzytoT 1N cepHoil kucnoroil. OTAensoT HIKHUN MacIsTHUCTBIA cioi. M3 BepxHero cios
OTTOHSIFOT CHUPT M OCTATOK 3KCTPArupyroT 3pupoM. DPUPHBINA IKCTPAKT, COETUHEHHBIH C Mac-
JIOM, TIPOMBIBAIOT BOJIOW, CyHIaT cyab(haToM Maruus u GuibTpytoT. OTroHs0T 3Up, OCTATOK I1e-
PETOHSIOT B BaKyyme, cooupast ppakxifuto, kumsiyto B uaTepBaie 196-198°C (1 mm pr. ct.). BoI-
XOJ] TIOYTH KoJindecTBeHHBbIN. [lonmyueHHbIN npenapaT npeacTaBiseT co0oi cMech JIBYX AHMACTe-
peoMepHbIX (HOpM AUKETOHA U MPH CTOSSHUM YAaCTUYHO KpucTayum3yercsa. Kpucramiel oTaensior
Ha BOpoHKe broxHepa (WM Ha CTEKISTHHOM (MIBTPE) M KPUCTAIM3YIOT M3 renrtaHa. T.ut 62-
63°C. Cemukap6a3zoH, T.m1. 191-193°C.

27. 3-Uzonponua-1,5-nudpennanenran-1,5-quon?,



2 C H,-CO-CH, + (CH,),CH-CHO

E—— CGH5-CO-CH2-C\H-CHZ-CO-CGH5 + H,0

CH,-CH-CH,

4.5 1 (0.08 monp) TOHKOM3METHUEHHOTO €AKOTO KAl PacTBOPSIOT B 17 Mi1 BOAbI 1 100aB-
as10T 65 M gumerwiacynbdokeuaa. K moaydenHo skenroi smynbeud npuimBaor 36 T (90.3
MoJib) anerodenona. CMech CTaHOBUTCS KpacHO-KopuuHeBOi. B Harperyto no 50°C cmech mpu
nepeMelMBaHuy 1Mo KarsiM 100aBisiior 7.2 T (0.1 Moib) CBeXeneperHaHHOTO HM30MAaCIISIHOTO
anpJeruaa. AJbaeru J00aBIsIoT 1Mo 5-6 Karelb, Mocie 4ero MPOBEPSIIOT €ro NPUCyTCTBUE B pe-
akroHHOU cMmecH ¢ momotibio TCX. [Ipu oTpunaTenbHOM peakiuyu CHOBA MPHOABIISIOT ajibJe-
ruj. Peakuuio BeqyT B TeueHUE MoixyTopa yacoB. [lonydeHHYI0 TEMHO-KOPHUYHEBYIO >KHJKOCTh
OXJIAKJAIOT U HeUTpanu3yroT 35 mi pa30aBieHHON CONSTHON KUcaoThl A0 pH 6.5. Opranndeckuii
cioi otaenstoT. [Ipu cTossHMM B T€UEHHE HECKOJBKHX YacOB M3 HETO BbIAEISIOTCS KPUCTAJLIbI,
KOTOpbIe OT(UIBLTPOBHIBAIOT M BHICYIIMBAIOT Ha Bo3ayxe. llomywator 15.4 r (52%) u3o0yTu-
TUIeHARAeTO()EeHOHA BUIE CBETIIO-KENTHIX KpHcTawioB. [locie nmepekpucTayum3anuy u3 3TaHo-
J1a OTy4aroT Oenble KpUcTaibl ¢ T.11. 87-89°C.

28. 3-(2-®ypua)-1,5-nudennianenran-1,5-1uox
(pypdypunuaenauaneropenon)s,

2 C.H.-CO-CH, + C,H,0-CHO —>

— > C,H.-CO-CH,-CH(C,H,0)-CH,-CO-CH, + H,0

9.6 r Cexenepernannoro gypdypona, 36 r cBexenepernanuoro aneropenona u 100 mi
crupTa nepeMennBaioT, 1060asusoT 20 r 40% BogHOTO pacTBOpa €IKOT0 HaTpa U HarpeBaroT pac-
TBOp 10 MMH Ha kurnsmed BoAsHOW Oane. OxnaxnaroT. Beinenusimecs KpUCTAIbI OTHUIBTPO-
BBIBAIOT U MEPEKPUCTAIUIM30BBIBAIOT U3 ciupTa. T.mi. 95°C.

29. 1,2,4,5-Terpadennnnentan-1,5-quon*,

2 CgHg-CO-CH,-CH; + CH,O
—— C,H,-CO-CH(CH,)-CH,-CH(C,H,)-CO-C,H, + H,O

100 r ne3okcubenzonna (6eH3UIDEHUIKETOHA) cycrieHaupyoT B 400 M MeTaHONIa WIIH
sTanona, 106asmsoT 19 r 40% dopmanuna u pactBop 30 r eaxoro kanu B 17 miut Bogsl u 100 M
cnupra. CMech CHIIBHO NEPEMELINBAIOT; OHA OKPAIIMBAETCS B XKENTHIM I[BET, U KPUCTALIIMYECKUMA
0CaJIo0K IpeBpalaeTcs B Macio. Ilocie 1ByxuacoBoro nepeMeBatys BHIKPUCTAIIM30BbIBAECTCS
MPOAYKT peakuuu. Ero oTaensor GpuabTpoBaHUEM, IPOMBIBAIOT CIUPTOM U BBICYIINBaOT. BbIxos
90 r (90%). JlukeToH nepekpucTauin3oBeiBatloT U3 90% crnupta win 85% yKCYCHOW KUCIIOTHI €
nobasiennem ciimpra. T.our. 145.5-146.5°C.

AHAJIOTUYHO TOJYy4YalOT 1,2,3,4,5-HeHTa(1)eHHJ1neHTaH-1,5-;[H0H35 13 J€30KCUOCH30MHA U
oenzanpaerunaa, T.11. 219°C, Berxon 100%. D10 coenuHenue, Brepsbie noaydennoe H.H. 3unu-
HbIM B 1871 roay mpu 1IelI0YHOM OKHMCIEHHUHU J1€30KCHOEH30MHA U Ha3BaHHOE UM OeH3aMapOHOM,
SIBUJIOCH TEPBBIM INIpeCTaBUTENEM Kilacca 1,5-TMKEeTOHOB, MMOMAaBIIUM B PYKH HCCIIEI0BATENIs.



30. 1,3,3,5-Terpadennanentan-1,5-quon,

2 C,H,-CO-CH, + (C¢H,),CO

C¢Hs-CO-CH,-C(C4H,),-CH,-CO-C,H, + H,0

K oxnaxnernomy g0 0°C pactBopy 9 r (0.05 moinb) 6enzodpenona u 12 r (0.1 mons) are-
todeHona B 20 mi cyxoro 3¢gupa npuOaBisioT 4 I CBEKEIPUTOTOBICHHOTO MOPOIIKOOOPA3ZHOTO
amuzaa Hatpus (OcropoxHo! AMuUJ HaTpHsi MOKET B30pBAThCSA OT MOINAJAAHMS MENbYaNIINX Ka-
nens Biaru! Paborate B 3ammTHOM Macke!). B Teuenue 12 4 cmech nepememuBaroT npu 0°C, 3a-
TEM JAIOT HarpeThCsl 10 KOMHATHOM Temmeparypbl. Ha manenskoi npobde cmecu (0.2 mur) yoex-
JAIOTCS B OTCYTCTBUM B HEW aMuja HATpHs, myTeMm mpubaBieHus K Hed 0.2 mi Boasl. B ciydae
OTCYTCTBHSI OYpHOH peakluu, MEPEeHOCAT CMECh B JICIUTEIbHYIO BOPOHKY M IPOMBIBAIOT BOJOM
(2%20 ™). Boay otnenstoT, BhIIABIIMKM U3 3QHpa TBEPbld OCTATOK BCTPSXHUBAIOT C JOMOJHU-
TENILHBIM KoJmyecTBOM 3dupa (20 miu) u orduibrpoBsiBatoT. Bec Bemectsa 11.2 r (56%). s
OUYHMCTKH BEIIECTBO MEPEKPUCTAUIN30BBIBAIOT U3 CMECH dTHIIaneTaTa ¢ OeHzonom, 2:1. Ha 1 r Be-
miectBa 6epyT 8.3 mut emecu. [locne nByx nepekpuctaminzanui T.mi1. 183°C.

IIpoune meToabl cuHTe3a 1,5-1MKETOHOB.

31. 4-AneTmi-4-MeTHINMKJIOTeKCAHOH ' .

CH,CO_ _CH,-CH,-COOH CH,CO
H,C™  “CH,-CH,-COOH H,C

28.3 T 4-AnleTHIT-4-MEeTHIITMMETHHOBOM KHUCIIOTBHISC CMEIINBAIOT € 3 T GE3BOIHOTO arerara

Kajaust U 75 M1 yKCycHOro anruapuja. CMech MeUIEHHO NEpEeroHstoT — BHavaje Mpu aTMocdep-
HOM, a 3aTeM IpU MOHMWKEHHOM naBieHuu. [lomyqaror 11 r qukerona c t.kxum. 152-155°C (35 mm
pT. CT.), no? 1.4744.

32. 1-(2-AneTHIIAKI0TeKCHIT) Al eTOH >,

CH,-CO-CH,
+ CH,-CO-CH,-CO-CH, —>
CO-CH,

[{ukorekceH OYMIIAIOT BCTPSIXMUBAHUEM C PAaCTBOPOM KENIE3HOTO KyNopoca, CyIlaT U Ie-
PETOHSIOT. AIIETUIIALIETOH CYIIAT Cy/lb(aToM MarHus U MeperoHsor.

PactBop 15.0 r amerunanerona B 135 mur mMKJIOreKceHa 00ydaroT cBeToM Y D-jgamibl
MourHocThio 80 BT B Teuenue 45 4. 3aTeM OTrOHSIOT U30BITOK IIMKJIOTEKCEHA M OCTaTOK (ppaxiu-
OHUPYIOT MU MOHMKEHHOM JaBJIeHUH Ha KojoHke minHoi 100 cm. Ilomyuator 20.2 r (78%) ue-
neBoro auketona ¢ T.xum. 89°C (1.7 MM pr. c1.), Np? 1.4691. JlnokcuM, TIONydeHHEIH JeficTBrEM
COJITHOKHUCJIOTO TUJIPOKCUJIAaMUHA B MUPHUIMHE HAa JUKETOH MPH KOMHATHOW TemrepaType, UMeeT
T.001. 165-167.5°C (13 MeTaHOmIa).

33. 1-®enunarexcan-1,5-quon.



| + CH,Mgl —  C,H,-CO-(CH,),-COCH,
CH So o

K oxnaxnennomy a0 -20°C pacrBopy 17.4 r (0.1 moinb) 6-hennn-3,4-auruaponupan-2-
oHa (1.1m1. 43-45°C) B 450 mut abconroTHOTO AHpa MPUOABIISAIOT 11O KAIUISIM MPH TEpeMEIIMBaHUN
pactBop pearenta ['punbspa, nonydeHHsi u3 2.4 r Mmaraus v 14.2 v (0.1 Mosb) HoaUCTOTO METH-
na B 80 mur abcomoTHOrO 3¢upa. PeakiMoOHHYI0 CMECh IEPEMENTUBAIOT elle 2 9 MIPH ITOM TeMITe-
parype u nobasinstor 3atreM 30 mi 2N consiHON KUCIOTHI. D(PUPHBIA CIOH OTHENSIOT, BOIHBIN
CJION SKCTparupyroT 3pupom. DPUpHbBIE BHITSKKA COCTUHSIOT, TIPOMBIBAIOT BOJOM, CyIIAT CYib-
¢daTom maruusi, GUIBTPYIOT, OTTOHSIOT U3 (UIbTpaTa 3UP U MEPErOHSIOT OCTATOK B BaKyyMe.
ITpu 170-175°C (15mm pT. c1.) meperonsiercs 6.7 T (36%) aukerona. T.mi1. 65°C (13 meTposieiHo-

ro a¢upa).
34. 1,5-Tu¢ennanenra-2,3-quen-1,5-quon*!.

C¢H.-CO-CH=C=CH-CO-CH,

1,5-oueuopokcu-1,5-oughenurnenm-2-un.

B xon0y, cHaOXEHHYIO MENIAIKOH, OOpPaTHBIM XOJOIWUIHLHUKOM, KaleJIbHOH BOPOHKOM,
TEPMOMETPOM U BBOJIOM apronHa, noMemiaroT maruuii 2.4 r, (0.1 r-a) B Buge CTPY>XKH U MOKPHIBA-
IOT €ro HeOOJIBIINM KOJIMYECTBOM CYXOro 3dupa. JJ00aBiIsroT B KOOy KPUCTAJUIUK CYJIEMBI U He-
MHOro nponaprunopomuza. I[locne Havana peakuun no0aBisioT mo xamwisiM pactsop 11.9 r (0.1
MOJIb) Tpornapruiaopomuaa B 45 mu cyxoro a¢upa. Konby oxnaxaaroT JeasHONW BOJOW, YTOOBI
Temneparypa cMecu He nojaHumanach Beiie 20°C. K nmomyyeHHOMY IponapruiMarHuiopoMusy
npubaBistoT 3¢upHbIA pactBop 0.1 Moiss MarHMHOPOMATHIIA, TPUTOTOBJICHHBIM 3apaHee. [Ipu
CMELIMBAaHUM BBIJIENSETCS 3TaH, U oOpa3yroleecss TUMarHueBoe MpPOM3BOJHOE OCEHAeT B BUJE
MacJsIHUCTON Macchl. TeMmneparypy aep:xat okoisio 20°C, a B KOHIIE JUIs YaJIEeHUsl OCTaTKOB 3TaHa
cllerka MmojorpeBaroT. 3aTeM oxJaxkaaroT cMech 10 0°C u npubaBisioT Mo Kamism pactop 21.2 ¢
(0.2 momnp) 6en3anpaeruaa B 25 mi cyxoro s¢upa. [lepemernuBarot 3 4, 3aTeM KUISATAT cMech 1 4,
OXJIAX/IAIOT U JO0aBIISAIOT K HEeH JIeAsHON pacTBOP COJSHOM KHUCIOTHI; BBIIEIUBIIUICS TIUKOIb
AKCTparupyroT 3pupomM. DUPHBIN IKCTPAKT OTIACISIIOT, MPOMBIBAIOT BOJOM, CyIIaT CYJIb(paToM
HaTpus, PUIBTPYIOT U yHapuBaroT 3up.

[Monywaror 12.6 T (50%) 1,5-nuruapoxcu-1,5-mudennnmnent-2-una, T.mwi. 143°C (u3 stu-
Jarerara); KpoMe TOro MOoNydaroT HeOomnblnoe konudecTBo 1,5-auruapokcu-1,5-nudennnmnenrta-
2,3-muena, T.u1. 112°C (u3 abcomroTHoro crmpta). st ciieqyromeid cTaauul CMeCh TIUKOJICH
JBaK/Ibl KPUCTAIIM3YIOT U3 OEH301a.

1-T'uopoxcu-5-oxco-1,5-ougpenunnenm-3-um.

B konly, cHaOXkeHHyI0 Memankoid u Tepmomerpom, nomemarT 31.5 r (0.125 momns) 1,5-
IUTUApPOKcH-1,5-mrudennnnenT-2-uHa, pactBopeHHoro B 550 My arieToHa (aleToH MpeBapuTeIb-
HO CyLIaT XJIOPUCTHIM KaJbI[MEM, OUHUIIAIOT IEPMAHTaHATOM Kajus U neperoHsior). CMmech oxia-
xnatoT 10 0°C u npubaistoT no kamisaM pactop 12 1 (0.12 Mosast) XpoMOBOTO aHTHAPHIA B CMe-
cu 75 MI1 YKCYCHOHM KUCJIOTHI U 6 MJI JUCTHJUIMPOBAHHON BOJBI TaK, 4TOOBI TeMIiepaTypa cMecu
6bu1a okos10 0°C. CMmech OCTaBIISIIOT HAa HOYb B XOJOAMIBHUKE, 100aBiaoT 200 M1 a¢upa U BbUIH-
BalOT B 0OJIBIIIOE KOJUYECTBO BOJBL. DPUPHBIN PaCTBOP OTHAEISAIOT, IPOMBIBAIOT BOJOW U PacTBO-
poM OukapOoHaTa HaTpus U cymar cyib(arom HaTpus. DPUp OTTOHAIOT, OCTATOK — KOPHUHEBOE
MacJo — OCTaBIISIIOT KpUCTaUIN30BaThes. Kak ykazaHO B OpUTMHANIBHOM CTaThe, «KpPUCTANIN3ALINS
npojoipkaercss oueHb gonroy». Ilomydator 25 1 (okono 80%) mpoaykra. Ilepexpucranmuzarus



npernapara 3aTpyJHHUTEIbHA U3-3a XOpollel ero pactBopuMocTu. M3 cmecu 6e3BoaHoro agupa c
neTponeitHbM 3¢upom (1:2) ynaercst momyuuts keroi ¢ T.1ut. 54°C.

1,5-luxemon.

K pactBopy 10 r onucansoro Bele kerosia B 300 Mi1 CyXoro U OUMIIEHHOIO [I€pMaHraHa-
TOM KaJlis alleToHa MpUOAaBIISAIOT pacTBOP 2.8 I XpoMOBOro aHrujpuaa B cMecu 10 M Boabl U 4
MJ1 cepHOM kucnoThl. [IpubaBnenue okucautens BeayT 30 MUH NIPU SHEPIUYHOM IEpEMEIINBaHUN
U oxJakJaeHuu. TemmepaTypa cMecu He JoJbkHa moaHumarthes Boimie +5°C. Tlocne moGaBienus
BCET0 OKHCIHUTENS NMEepeMeIuBaloT eme noiadaca npu +5°C, 3arem gobasmstor 200 mi sdupa u
BBUIMBAIOT B OOJIBLIOE KOJMYECTBO BOABI. DQUPHBINA CIIOH Ba)/bl IPOMBIBAIOT BOAOH M cymaT
cynbdarom Hatpus. [locne ynanenus apupa octarorcs Kpuctayuibl. X HEMEAJIEHHO pacTBOPSIOT
B [IETPOJICITHOM 3(pupe (eCiu 3TOro He cliesaTh, IPOUCXOAUT ocMolieHHe). M3 nerpoeiinoro 3¢u-
pa BBIIENAIOT 7 T JUKeToHa, T.I1. 84°C. MoHnocemukap6asoH, T.mw1. 140°C.

35. 2,2,3,3,4,4-Tekcadprop-1,5-1udennanentan-1,5-1uon*.
2 C¢H;MgBr + HOOC-(CF,),-COOH—> C4H;-CO-(CF,),-CO-C¢H,

K oxnaxnennomy no 15°C pactBopy Opomuctoro ¢peHuIMarHusi, mnoiydeHHomy u3 4.35
(0.18 r-a) maraus u 28.3 r (0.18 monb) 6pomber3ona B 100 Mt aOCoMOTHOTO 3PUpa MPUOABIISIIOT
0 KaIjIsiM IpH dHEepTUYHOM nepemernnBanuu 3a 20 muH pactBop 5.4 r (0.02 mons) nepdropriy-
TapoBoi kuciaotel B 100 M aOconmoTHOro 3¢upa, nepememnBarot 2 4 npu 35°C U BbUIMBAIOT B
cMech 225 T bJia U 52 MJI KOHII. COISTHOM KUCIOThI. [To oTaeneHnn 3pupHOro CiI0s BOJHBIN CIIOM
IKCTPArupyroT d3PUPOM, 00beTMHEHHBIC Y(PUPHBIC BBITSKKHA MPOMBIBAIOT pa30aBICHHBIM PacTBO-
pom OukapOoHaTa HaTpus, BOJOM M cymiar cyiabpaTom marnus. [locrne oTronku sdupa ocraTok
MIEPETOHSIOT B BaKyyMe U noirydaror 2,2,3,3,4,4-rexcadrop-1,5-nudennnmnenran-1,5-11oH, BeIXo
68%, T.1m1. 50-50.5°C (u3 rexcana npu -40°C). ucemukap6a3zon, T.mi. 221-222°C.

36. 4-Okco-2-(2-0kco-2-peHnmITHI)-4-hpeHnndyTaHoBast Kucjaora (qudeHanuayKcyc-
Hasi KHcaoTa)*,

2 C;H,-CO-CH, + CI,CH-COOH—>
——> C,H,-CO-CH,-CH(COOH)-CH,-CO-CH, + 2 HClI

Jluxnopyxcycuas kucioma**,

B nonyropanutpoByto kona0y, CHaOXKEHHYIO OOpaTHBIM XOJIOJMIBHUKOM U TEPMOMETPOM,
oMeniaT pactBop 125 r xnopansruapara B 225 ma terwioit Boas! (50-60°C). 3atem BpeMeHHO
OTCOEIMHAIOT XOJOJWIBHUK U MPUOABIAIOT 76.25 T CBEKEOCAKIECHHOIO KapOoHaTa KajbIus, Mo-
CJIe YEro NPWJIMBAIOT 1 MJI ©30aMHJIOBOTO CIIMPTa U PACTBOP 5 I' UAHUCTOro Kanus B 12.5 M Bo-
bl (Bnumanue! Cunmes mo2ym 6binoniHAmMb Iulib auyd, 0OnyujernHvle K pabome ¢ YUuanuoamu u
coasuiue coomeemcmayowull 3a4em no mexuuxe oezonacnocmu). CMeCh HarpeBarOT Ha BOISHOM
O6ane Tak, yToObl B TeueHue 10 MuH Temmnepartypa gocturia 75°C, mocsie 4ero HarpeBaHue Ipe-
kpamarT. B teuenune nocneayromux 10 MUH TemmepaTypa caMOIPOU3BOJIBHO ITOBBIIIAETCS J10
85°C u 3aTem HauuHaeT naaath. Kak Toapko OyAeT 3aMeueHO MOHMKEHHE TeMIlepaTyphl, BHOBb
BKJIIOYAIOT HarpeBaHue U KUMATAT pacTBop 20 MHUH. 3aTeM cMech oXJaxaaroT 10 -5°C B 6aHe co
JBIOM, MOAKUCIAIOT 107.5 MJI KOHII. COJSHOW KUCIIOTHI M MPOAYKT U3BJIeKatoT 3¢upom (3x100
wut). CoetnHEHHBIE YQHUPHBIC BBITSHKKH cymar 10 r 6e3BogHOoro cyibdara HaTpus. DPUp OTrOHs-
10T, @ OCTaTOK MEpEeroHsI0T B BakyyMme U3 koiObl Knaifzena ¢ neduermatopoM. Beixon auxiopyk-
cycHoit kucnotsl 82 1 (84%), T.xum. 8§1°C (6 MM pT. CT.).

1,5-luxemon.



B xon0y nomemarot 12.9 r (0.1 momns) auxmopykcycHo#t kucioTsl, 100 mi SN BogHO# 111e-
noun u 24 1 (0.2 Mons) cBeKENeperHaHHoro aneropeHoHa. PeakimoHHyI0 cMech HarpeBaloT Ha
BojsiHOM Oane (75-80°C) B Teuenne 10 4 nmpu cuibHOM nepeMenuBanun. He Bomenmumii B peak-
U0 alleTOPEHOH YKCTPATUPYIOT IPUPOM, a BOJHBINA CIOW MOJKHUCIISIOT KOHII. COJISTHOM KHCIIOTOH.
BrinaBmmii ocaiok npoayKTa peakiuu oT(QUIbTPOBBIBAIOT, CYIIAT U MEPEKPUCTAIUIU30BBIBAIOT U3
6enzona. Beixog 10-13 r (33-43%). T.mn. 130-132°C.

37. 1,5-buc(2-ruapokcen-5-mermiadennn)nentan-1,5-guon®,

CH,C,H,-0-CO-(CH,),-CO-O-C,H,-CH, ——=

(HO)CH,CH,-CO-(CH,),-CO-C,H,CH,(OH)

2)3

Jlu-n-monunenymapam.

11.9 r (0.09 monp) I'myrapoBoit kucnotsl 1 20 T (0.18 MoJB) n-Kpe3oia MOMEMAIT B
KPYTJI0JOHHYIO KOJ0Y eMKocThio 200 M1, CHAaOKEHHYIO TEPMOMETPOM U OOpaTHBIM XOJIOAUIBHU-
KOM C ocymuTeabHoil TpyOkou. Konly ¢ cogepkumbiM HarpeBaroT a0 115-120°C na macnsaHou
oane. [To xamsam npubasisatoT K ropsiaeid cmecu 16 1 (0.1 Moib) xmopokcuna dhocdopa. IIpouc-
XOIUT YHEPTUYHOE BBIICICHUE XJOPHCTOTO BOIOPOJIA, CMECh BCIIEHMBAETCA. B 3TOT MOMEHT
HarpeBaHue MPephIBAOT U MPOJIOJDKAIOT TOJIBKO MOCJE TOro, KaK BCIeHUBaHUe yMeHbIuTces. [o-
Clie HarpeBaHus B TeUEHHE 2-3 4 TEMHYIO PEaKIIMOHHYIO CMECh OXJIaXKAAI0T; IIPH STOM OHa 3aKpH-
CTAJUTM30BBIBaeTCA. KpucTaminueckyo Maccy OTAENAIOT OT CMOJUCTBIX MPUMECEH MyTeM MPOMBI-
BaHUA oxJiaxaeHHOH 10 1°C Bonoil Ha BopoHKe BroxHepa M MOMENAoT B CTaKaH CO CMECHIO JIbAa
1 Boabl (okosio 250 r). TemMHO-OpaHkeBble KPUCTAILIBI KPUCTAIIU3YIOT U3 CMECH BOJBI C 3TAHO-
nom (1:2). Iomygarot 7.2 T (61%) adupa ¢ T.1mw1. 86-87°C.

1,5-{luxemon.

6.25 1 (0.02 moup) au-n-Tonunrayrapara, 6.7 T (0.05 Mosb) 6€3BOHOTO XJIOpHUIA ATIOMHU-
Hus U 50 M xaopOenzona kunAtaT S 4 npu 130°C. PeakiMOHHYIO CMECh OXJIaX/1al0T, BBUTUBAIOT
B CMECh JibJia ¢ coyistHOM kucioroi (250 r, 1:1). Ha cnenyromuii 1eHb KPUCTAITUTMYECKYIO MacCy
OTAENAI0T (punbTpoBaHueM. IIpoIyKT peakluu nepeKpucTauIn30BbIBAIOT U3 3TaHoa. Beixox 4.1
r (66%), T.11. 140-141°C.

38. 1,5-Iume3nTnimentan-1,5-nuon?®.

2 (CH,),C,H, + CICO(CH,),COCI

— (CH,),C,H,-CO-(CH,),-COCH,(CH,),

Cwmech 22 1 (0.17 mMonb) riyrapoBoil KMCIOTHI U 60 T' XJIOPUCTOrO THOHMJIA OCTABIISIFOT
CTOSITh IPU KOMHATHOM Temmieparype Ha 10 4. M30bITOK XJIOpUCTOr0 THOHMUIIA OTTOHSIOT MPHU T10-
HI)KEHHOM J1aBJieHnHU. [1oydeHHbIH TakuM 00pa3oM XJIOpAaHTUAPHUA TIYTapOBOW KHCIOTHI TPH-
OaBISIOT MO KaIUISIM K XOpoIno nepememmuBaemMoi cmecu 75 1 (0.625 monb) mesutmiiena (1,3,5-
TpuMeTHiioeH3ona), 67 r (0.5 monb) 6e3BoHOrO XJ1opucToro amomMuuus u 200 mi cepoyrieposa
(Baumanue! Cepoyriepon HCKIOUUTENbHO orHeomnaceH! [Ipu mepeMenMBaHuM peakMOHHOU
CMECH HEJIb3$l M0JIb30BAThCsl AIEKTPOMOTOPOM, TaK KakK ero IMeTKH MOTyT UCKpuUTh). [locie Tpex-
94acOBOI'0 NEPEMEIINBAHUS CMECh BBUIMBAIOT B JIe ¢ CONSTHON KHUCIOTONH. OpraHndeckuit cioit ot-
NeNIAI0T, CEepOyriepoj yHNapuBarOT, a W30bITOYHBIA ME3UTHJIEH OTTOHSIOT C BOJSHBIM ITAPOM.
OcTaToK HECKOJIBKO pa3 3KCTParupyroT 3¢pupom, 3(hupHbIe BBITSKKH POMBIBAIOT BOAOH, CylIaT U
OTroHSIOT 3¢up. CBETIO-KOPUIHEBHIH KPUCTATUTMICCKAN OCTATOK JABAKIBI MEPEKPHCTAIITH3OBHI-
BaroT U3 meranona. [lomyyarot 42 r (73%) nukeroHa B Bue O€NbIX TUIACTUHOK ¢ T.1u1 132-133°C.



39. 2,4-JIndensona-1,1,55-rerpadpennanentanon-34.
2 C,H,-CO-CHBI-CH(CH,),+ 2 Mg + HCOOC,H, —=

——= C,H,-CO-CH-CH(OH)-CH-CO-CH,
\ \

(C¢H:),CH (C¢Hg),CH

VYcTaHoBKa 711 CUHTE3a MPEACTABIACT COOO0M YETHIPEXTOPIYI0 KOJIOY, CHAOKEHHYIO Me-
IIAJIKOM, KareabHOW BOPOHKOM, MOJJBOJIOM aproHa U 0OpaTHBIM XOJIOAUILHUKOM, COEIUHEHHBIM C
XJIOpKaJIbLKeBoi Tpyokoi. B koi0y momemarot 1.06 T (0.044 r-a) maruus u 50 miu a¢pupa. U3 ka-
MeJILHON BOPOHKH IMOCTENEHHO MpHOaBisitoT pactBop 6.9 1 (0.044 momns) 6pomOen3ona B 20 mi
a¢upa. [locne Toro, kak peareHT ['punHbspa OyIeT MONTY4YeH, B KOJIOY MO KAIUIsIM MPH SHEPTUYHOM
MepeMeNIMBaHi B TOKE aproHa mnpuoOarisior pactBop 14.6 v (0.04 mons) o-6pom-B,B-
mudenunmponuodenona’® B 30 ma spupa. [lepememmparoT 15 MUH U HOCIE OKOHYAHUS PEAKIIUHI
U3 KamneJlbHON BOPOHKHU nocienoBarensHo npubasisiior 1.0 u 0.5 r cBexkeneperHaHHOro 3TUIIOBO-
ro s¢upa MypaBbMHOU KUCIOTHL. HemenneHHO BbImamaer Oenblid 0cafoK. PeaknmoHHYIO0 cMmech
KUISTAT 45 MUH, 3aTeM pasiararoT JIbJJOM U COJSHON KucinoToi. [IpoaykT peakuuu nepekpucrai-
JU30BBIBaIOT U3 OeH30ma. Beixoq — konuuectBeHHbId. T.m. 202°C.

CuHTe3bI AaHAJIOTOB U CHHTETHYECKHX SKBHBAJIEHTOB I,S-HHKQTOHOB.

40. 2-T'uapoxcu-8-MeTuaTpuuukiao[7.3.1.0>' rpunekanon-134.

CH,

on~ ©

B Tpexropiyro KpyriiofoHHY0 K00y, CHA0)KEHHYIO KaleJIbHOW BOPOHKOW, TEPMOMETPOM,
MeIIaNIKoH U OOpaTHBIM XOJIOJMIBHUKOM, BHOCAT 200 I cBeXKEMEeperHaHHOIO IIMKJIOTeKCaHOHA U
HarpeBatoT 110 75°C Ha BoastHOM Oane. [{o6asmsttor 75 mur 1N ciupToBOTro pactBopa €Koro Hatpa
U cpa3y Bciell 3a 3TUM HAyMHAIOT NpUOaBlsATh pacTBOp 44 r ykcycHoro ampaeruaa B 120 mi
cinupra. [IpubaBnenue anpaeruaa BeayT HEOOIbIIUMU MOPLUSIMH, TOCTOSIHHO KOHTPOJHUPYS pe-
aKiuei cepeOpsiHOro 3epKaia MOJHOTY BCTYIUIEHHUS ajibAerujia B peakiuio. [IpoaomKuTenbHOCTD
npubaBieHus ajabAeruaa cocranisier oObiuHO 4 4. [Ipu aToM TemmepaTypy Aep:kaT B Npeaenax
80-90°C. IlepememmBaroT ele noiyaca U oxjaxkaaroT. OCTaBIsAIOT cMech Ha 1-2 JAHA MpH KOM-
HaTHOM TemrepaType; MpH 3TOM OOBIYHO BBIKPHUCTAJIM30BBIBACTCS MPOAYKT peakiuu. [lonesno
BHECTH 3aTpaBKy. Eciu BbIMageHHs KPUCTAIIIMUECKOTO OCajika He HaOIroAaeTcs, TO peakIHMoH-
HYIO CMECh HEUTPATU3YIOT Pa30aBICHHOW COJITHOW KHCJIOTOW, OTACISIOT OPTaHMYECKH CIOW U
pa36aBmstoT ero a¢upom. Ocaok Keroia oTGUIbTpoBbIBalOT. Beixon 53 r (24%), T.mu1. 159°C (u3
CIIHPTA).

41. 2-Tuapoxcu-8-pennarpunukio[7.3.1.02 I tpunexanon-13%,



C.H

on~ ©

B tpexropiayto konly, cHaOXKEHHYI0 MEXaHMUYECKOW MeIIaIKoW, 0OpaTHBIM XOJIOAUIbHU-
KOM, KaIleJIbHOM BOPOHKOW U TepMomeTpoM, momeratoT 200 1 (2 Moib) nukiorekcaHona. Harpe-
BaroT 70 80°C. [Ipubasmistor B oguH mipueM 75 mut 1N cnupToBOro pactBopa €IKoro HaTpa, 3aTeM
B TeyeHue §-10 u mpubasisator no kamsiM pactBop 106 r (1 monp) 6enzanbaeruna B 120 miu 3tu-
noBoro cnupta. Ilocie no6aBneHus KaKa0H YeTBEpTH pacTBOpa IPUKAlbIBAaHUE albJETruia Ipe-
PBIBAIOT U BO30OHOBIISIOT JIMIIb TOTJA, KOTJIa PEaKIIMOHHAS CMECh MEPECTAaHET J1aBaTh MOJI0XKHU-
TEJBbHYIO peakiuio cepeOpsiHoro 3epkana. [lo okoHuanuu npubasieHus: OeH3anbleruaa nepeMe-
muBalT pacTtBop emie 3-4 4 npu 80°C u OCTaBASIOT NpU KOMHATHOM TeMmriiepaType Ha 1-2 nHs.
IenecooOpa3HO BHECTH 3aTpaBKy KPUCTAJUIOB KeTojla. BelnmaBiive kpuctauibl OT()UIBTPOBHIBA-
10T, IPOMBIBAIOT CIIUPTOM U BhICyIIMBatoT. Boixon 60-65 r, 1.1m1.207-208°C (u3 cniupra).

42. 5-Bensnauaen-9-gpennna-1,2,3,4,5,6,7,8,9,9a-nexkaruapo-4aH-kcanren-4a-o1° 2,

CeHs

@)

OH
CH-C,H,

benzunuoenyuxnozexcanon.

B tpexropiayro konly, cHaOKE€HHYI0 MEIIAIKOW U KamlelbHOM BOPOHKOW, moMematoT 650
M1 10% BosHOTrO pacTBOpa enkoro Harpa. [Ipu sHEpruyHOM nepemMenIMBaHuy J0OABISIOT B KOJIOY
cMmech cBexerneperHaHHbix 98 r (1 monb) nmxnorekcanona u 53 t (0.5 monb) OeH3anpaerua.
CMech mepeMemunBalOT M HarpeBaroT Ha BoJAsgHOW OaHe 1.5 4. 3aremM cMmecH AalOT OCTHITh U
HEUTPaIU3yIOT COJIIHOM KUCIOTOW. BbrienuBiieecs Macio 3KCTparupyroT 3@upom. DPUPHBIMA
HKCTPAKT CYIIAT MPOKAJIEHHBIM Cylb(aToM MarHus, QUIBTPYIOT Yepe3 CKIaa4aThlii GUIbTp, OT-
TOHSIIOT 2(UP Y U3OBITOYHBIN ITUKIOTEKCAHOH B BaKyyMe€ BOAOCTPYMHOro Hacoca. OCTaTok mepe-
roustoT npu 160-170°C/3 MM, nonydaroT 62 r AUCTHIIIATA, KOTOPBIA OBICTPO 3aKPHCTAITU30BbI-
Baercs. s nepexpuctaimuzamuu 6epyt 2.5 mi rekcana Ha 1 r mpenapara. T.muot. 56°C.

Lumepusayus.

7 T BeH3uIuIeHIIUKIOTeKCaHOHA PacTBOPSIOT B 25 M1 1N cimpToBOro pactsopa €aKoro
HaTtpa. Yepes 12 4 pacTBOp 3acThIBACT B CIUIOIIHYIO KpUCTAJUIMYECKYyI0 Maccy. Kpucramisl orca-
ceiBatoT. [IpomMbIBatoT BHaYae HEOOIBITUM KOJIMYECTBOM XOJIOHOTO CIHPTA, 3aTeM 2-3 pas3a BO-
JIOH, TOJKUCIEHHON COJIIHOW KHUCJIOTOW, M , HAKOHELl, YUCTOM BOJOW. BbIXxoxa mpemnapara cyiie-
CTBEHHO 3aBHUCUT OT CTENEHU YUCTOTHI UCXOAHOTrO OEH3WJIUACHIMKIOI€KCAHOHA U MOXET OBITh
JIOBEJCH 10 KOJIMYECTBEHHOTO.

[TomyueHHsbIi npenapat npeacTasisieT coOO0il 1eeBoi AUMep, COIbBATUPOBAHHBIN CIIHpP-
ToM. T.mi. combBata 86-92°C. OuuIieHHBINH NepeKpucTauIn3alueil u3 cMecu OeH30/a ¢ MeTpo-
neitHeIM 3¢upoM npenapat umeet T.11. 144-145°C. Takoii criocod OYMCTKU HE OYeHb YA00€H, TaKk
KaK BBIACISIONIMECS KPUCTALIBI 00pa3yloT IUIOTHYIO KOPKY Ha CTEHKax cocyzaa. Xopouio cdop-
MHPOBAHHBIE U JIETKO OTAEISIFOLIIUECS KPUCTAUIBI MOKHO HOJIYYHUTh, TEPEKPUCTATUIN30BBIBAs Be-
LIECTBO U3 YKCYCHON KHMCIOThI. OIHAKO MPOJOJDKUTEIBbHOCTh HarpEBAaHUsl YKCYCHOKHCIIOTO pac-
TBOpA JOJKHA ObITh MUHUMAJIbHOM, TaK KaK HIMEETCS OMAaCHOCTb JIeTHIpaTallii IPOAYyKTa.



XOTs BEIIECTBO OTBEYACT CTPYKTYPE TUIPOKCUICKATUIPOKCAHTEHA, B HEKOTOPBIX PeaKIlu-
SIX OHO MOYKET pearupoBaTh Kak 1,5-11KeToH.

AHaIoOrnyHo MOTYT OBITH TTOJTYYCHBI 4-aHu3unueH-9-n-MeTokcueHUII-
1,2,3,4,5,6,7,8,8a,10a-nexkaruapokcantenoi-10a, T.I1. 184-185°C, Hu 9-(2-pypun)-4-
bypdypununen-1,2,3,4,5,6,7,8,8a,10a-nexaruapokcantenon-10a, T.m1.130-131°C.

43. 4-Bensnnnaen-2-okca-1-rugpoxcu-8-gpenuarpuuukiao|7.4.0.0% | tpugenen-
3(7)5L58,

CeHs

@)

OH
CH-C,H,

B xon0y, cHaOXeHHYIO0 KaleJlIbHOH BOPOHKOI, OOPaTHBIM XOJIOJMJIBHHKOM U II0/IBOJIOM
uHEepTHOro rasza, nmomematroT 26 r (0.1 monb) 2,5-aubeH3umMaeHIMKIONEeHTaHoHa, 19.2 T (0.2
MOJIb) HKIorekcaHoHa, 50 M IN cnupToBOro pacTBopa €IKOro Kaiw, 3arofIHSIIT KOOy apro-
HoM, HarpesatoT Jio 80°C, mocreneHHo no0aBiss 1N cnupTOBOW pacTBOpP MIETOYH JIO IOJTHOTO
pacTBOpeHUs] KpHCTa/LIOB. [locie 3TOro KUMATAT CMECh 5 MUH M OCTABIISIIOT CTOSITH B aTMoc(epe
aprona npu 0°C. BrinmaBimme KpucTauibsl OTQMIBTPOBBIBAIOT, TpoMbIBatoT 20 Mt Tanona, 30 mi
3% pacTBOpa COJITHON KHUCIIOTHI, 3aTEM BOJOW 1O HEHTpaIbHOM peakiy NpoMbIBHBIX BoA. [Tocie
BBICYLIMBAHUS B AKcUKarope mnoiyyaior 21.7 r (61%) menkux OecuBETHBIX KPUCTAUIOB C T.ILI.
159-161°C (u3 cmecu cnmpta ¢ 6enzonom, 1:1). Okcum, 1. 204-205°C (13 nuokcana, ¢ pasio-
KEHUEM).

OO0pa3oBaHuE OKCHMA YKa3bIBAeT, YTO BELIECTBO CIIOCOOHO pearupoBaTh, KAK KETOH.

44. 1,1'-TuoananeTon (IHAneTOHMWICYIb(uI)>.
2 CH,-CO-CH,Cl + Na,5 —— CH,-CO-CH,-S-CH,-CO-CH,

K pactBopy 18.5 r (0.2 mounb) xsoparierona B 120 mut apupa 100aBISIOT MO KaIusiM MpU
nepememmnBanuu pactBop 7.8 r (0.1 monb) cynbduna vHarpus B 50 M Boasl npu 10-15°C B Teue-
Hue l4u. [To oxoHuaHum n0OaBIEHUS CMECh MEPEMEIINBAIOT eule | 4, OTHEeNSIIOT OpraHu4YeCcKHit
CIIO¥, BOJHBIH CIIOW DKCTPArupyroT d3GupoM (2x25 mi), apupHbIe BBITSHKKA COSTUHSIOT C OPTraHu-
YECKUM CJIOEM, CyIIaT Cylb(paToM MarHus U ynapuBaroT Ha JiBe TpeTH. [lonmydeHHbIi pacTBOp BbI-
nepxuBatoT npu 2-5°C B reyenue 1 4., ocalok NpoIyKTa OTQHUIBTPOBBIBAIOT U MEPEKPUCTAIIN30-
BBIBAIOT U3 d¢upa. [lomydaroT 9.5 r (65%) muaneronmncynbbuna, T.mi. 48-49°C.

45, 2,2'-THoauIuKJI0reKCAHOH
(2,2-nMUUKIOreKCAHOHUIICY b (U )>.

S

O O

K pactBopy 116 T (0.88 Mos1) 2-XIOpIHKIOreKcaHoHa> B 260 MJI 3TaHONA JOOABISIOT TI0
KarusiM 1ipu nepemeriuBanuu pactBop 105 r (0.44 monst) IeBATHBOJHOTO CpelHEro cynbhuaa
Hatpus B 540 mu1 cmecu 3TaHon — BoAa (3:2) Tak, yTOOBI TeMrepaTypa CMeCH HaxXxoJAujach B Ipe-
nenax 20-30°C. Ilocne no6aBneHust Bcero cynb(huia HaTpUs CMECh BbLIEpKUBaroT npu 2-5°C B



TeUeHHEe CYTOK. BpImaBmmii ocagok OTHUILTPOBBIBAIOT, TPOMBIBAIOT MOCIIEIOBATEIHLHO BOJOH,
BOJHBIM 3TaHOJIOM 1:3, cymaT U MepeKpUCTATU30BLIBAIOT U3 TUU30NPONIIOBOTO ddupa. [Tomy-
qaroT 49.4 r (50%) nukeroHa B BUEC OCCIBETHBIX KpHUCTALIOB C T.II. 83-84°C. J[MOKCHM, T.ILI.
183-184°C.

CBeIeHHS O BELIECTBE MOYKHO HaWTH Takxke B *°.

46. 2-[(2-0xco-2-peHNIITHII) THO | HHKITOTeKCAHOH
2-((heHANMIITHO) U KJIOTeKCAHOH ™,

L
© 0" “cH,

4a,8a-/{ueuopoxcunepeudpomuanmpen.

K pactopy 10.0 T (90.075 mons) 2-xnopuuknorekcanona> u 4.5 T 90.075 Mons) neasHoi
YKCyCHOM KucIOThl B 30 M1 3TaHOJNa 100aBISAIOT MO KaIUIsIM MpPH MepeMelInBaHuu pacTBop 18 ©
(0.075 moms1) IEBATUBOIHOTO CPEAHETO CyNb(uaa HATpus B 25 MJI BOJIBI TaK, 4TOOBI TeMIIepaTypa
cMmecH Haxoawnack B mpenenax 15-25°C. [locne nobasieHus Bcero cyiabhuiaa HaTPHUs CMECh BBI-
nepxkuBatoT npu 2-5°C 3-5 u. BemaBmmidi 0cafiok OTGUIBTPOBBIBAIOT, IPOMBIBAIOT ITOCIIEAOBA-
TEJIHHO BOJHBIM 3TAaHOJIOM, TEIJION BOJOW M CyIIaT B BaKyyM-3KCHUKATOPE HAJ XJIOPHUCTHIM Kallb-
nueM. [Tomyuaror 9.75 1 (99.5%) auokcuneprunporuantpena ¢ T.mi 148-150°C.

1,5-{luxemon.

K pactBopy 13.0 r (0.05 mons) nuruapokcunepruaporuantpera u 4.0 r (0.1 monb) enkoro
Hatpa B 60 M1 BOABI T0OABJISAIOT MO KAruIAM IIpH nepemenmuBanun pactBop 19.9 r (0.1 momns) de-
Hammiopomuaa®’ B 110 M 3TaHONA Tak, 4TOOBI TEMIIEpaTypa CMECH HaXOJMIach B mpeaenax 10-
15°C. Ilocne nobapneHus Bcero heHanuaOpoMuIa CMECh BBIIEPKUBAIOT 1pu 2-5°C B TeueHUe Cy-
TOK. BpIMaBmmii 0caiok OTHUIBTPOBBIBAIOT, MPOMBIBAIOT TOCICIOBATEIIBHO BOJOW W BOIHBIM
ATaHOJIOM, CYIIAT W MEePEeKPUCTAIUIM30BBIBAIOT W3 dTaHo’da. [lomyuator 17.5 v (70%) nukeroHa,
T.111. 69-70°C. Monookcum, T.mi1.114-116°C.

47. Indenaunaonbiii 3¢pup®e.

o) CHN,
o o)

@) @)
CH.OH F - )K/O\)J\
Ph Ph

Omunenayemans heHayunoeo2o cnupma.

PactBop 2.4 T (0.018 Moxb) denarmnosoro cnupta®’, 2.4 1 (0.04 MONb) TUICHITHKONS 1
0.05 r n-ronyoncynbpokuciaoTel B 200 M1 6eH305a KUOATAT 2.5 4, yAausis BOAY ¢ TOMOUIbIO JIO-
Bymku Jluna-Crapka. OxJiaxIaloT pacTBOp, NPOMBIBAIOT €ro BOJHBIM PAacTBOPOM KapOoHaTa
HaTpHUsl, CylaT HaJl OE3BOJHBIM CYIb(ATOM HATPUS U YOAISIOT PACTBOPUTEND MPHU MOHMKEHHOM
naBieHud. [lonydeHHbIN 0calok NEPEeKpUCTAINIM30BBIBAIOT U3 LUKJIOTeKcaHa. BbIxos sTuiieHale-
tais ¢peHauunosoro crnupra 2.0 T (63%), T.1m1. 102-103°C.

1,5-Tuxemon.

K pactBopy 1.85 r (0.01 mounb) sTunenanerans peHanmioBoro cnupra B 20 M1 6€3BOAHOTO
Oen3zona npubasisitoT (0.2 MJT CBEXKEPUTOTOBIICHHOTO dupaTa Tpex(hTOprCcToro 6opa mpu dHEp-
TMYHOM TEepeMEIIMBaHUK. 3aTeM MaJIEHbKUMHU MOPIMAMHU MPUOABIIAIOT TBEPABIN Ara3oarerode-



Hou® (0.9 1, 0.006 Momb). ITocie NMpubGABIEHHS BCETO AMA30aIeTOGEHOHA U MIPEKPAIICHHUS BhIIE-
JIEHUSI a30Ta PacTBOPHUTEINb YAAISIOT MPU MOHUKCHHOM JaBJICHHH. MaCISHUCTBIA OCTaTOK pac-
TtBOPsitOT B 50 mu1 80% BomHOrO quokcana, coaepxaiiero 0.3 r 7-Tonyoncyab()OKUCIOTH U KUIIS-
TSAT PacTBOP B KOJIOE ¢ OOpaTHBIM XOJOAMILHUKOM 6 4. CMech BBUIMBAIOT B M30BITOK BOJHOTO
pacTBopa OmkapOoOHaTa HATpHsl, MOJYYEHHBI BOJHBIN PacTBOP HECKOJBKO pa3 J3KCTPArHpPyrOT
a¢upoM. DPUPHBINA FKCTPAKT HECKOIBKO pa3 MPOMBIBAIOT BOAOH, CyIIaT 0E3BOAHBIM CYIh(haToM
Mmaruus. [locne ynaneHus: pacTBOPUTENS U3 SKCTPAKTa MOTYYaroT OJIeTHO-KEITOE Maciio, KOTOpoe
P CTOSTHUM KpHcTaum3yeTcs. [locine HeCKOMbKUX KPUCTAIUIM3AIMNA U3 IIUKJIOTEKCaHa MOJIydatoT
0.7 v (45%) nudenarmnoBoro 3¢upa B BUAE JIIMHHBIX OSCIIBETHBIX UTJ, T.11. 70-71°C.

dDopmyaa

Yka3areiab CHHTE30B.

Ha3zBanue

C2H2CI,02 JluxopyKcycHasi KHCIIOTa

CeH1002S Jlnane ToHUIICYIb(GUT

C7H1202 2,2-JluMeTHIITeTparuponupan-4-oxu

C7H1202 T'enrran-2,6-11uoH

CgH1202 3-MermnuaenrenTtan-2,6-1uoH

CsH1isCINO IMuapoxiopua 2-TMMETHIAMUHOMETHIIIIUKIIONIEHTAHOHA
CoH1407 4- AnieTHIT-4-MEe TUIIIMKIIONEKCAHOH

CoH1sCINO IMuapoxmopua 2-TMMETHIAMUHOMETHIIITUKIIOT€KCaHOHA
C10H1303 OTuieHaneTatb (eHAIUIOBOIO CIUPTa

C10H20CINO2

IMaapoxmopua 2,2-1uMeTna-5-
JTUMETUIIAMUHOMETHUIITETParuaponupan-4-oxna

C11H16CINO lMunpoxnopun AMMeTUIAMHHOIIPONTHO(pEeHOHA

C11H1602 MeTuiaeH IMIUKIOIIEHTaHOH

C11H1802 1-(2- ALl THIIIIMKIIOT €KCHIT )Al[€ TOH

C12H1402 1-®ennnrekcan-1,5-mnon

C12H16CINO lMunpoxnopun S-mumeTnnaMmuHo-3-0Kco-1-peHmmnenTeHa

C12H180 2-(I{uknorekc-1-eH-1-11) IUKIOTeKCAHOH

C12H1802 2-[(2-OKCOIMKITONMEHTHIT)METHI | [IUKJIOT€KCAHOH

C12H1802S JIMIIAKIIOTeKCAaHOHMIICYITh (I T

C12H2002S2 4a,8a-/lurnipokcunepruipoTuaHTPEH

C13H140 2-BeH3MIH IEHITMKIIOTeKCAaHOH

C13H2002 MeTuneH IUIUKIOTEKCAaHOH

C13H2002 2-Tunpoxcurpunukno[7.3.1.0% rpunexanon-13

C13H2004 O1rn 2-0kco-1-(3-0KCoOy THIT ) IUKIIOreKCAaHKAPOOKCHIAT

C14H1602 2-(3-Okco-3-heHUIIPOHII ) IUKJIOTIEHTAHOH

C14H1602S 2-OeHanMITHONUKIOTEKCAHOH

C14H1802 3,3-umermin-1-pernnmenTan-1,5-1uoH

C14H202 3-Tunpokcu-8-mernnrpumukno[7.3.1.0% rpunexanon-13

C14H2203 2,2-JTumeTrin-5-(2-ruApOKCUITMKITOTEKCHIIMETHIT )-
TETparuaponupan-4-oxn

Ci1sH1802 2-(3-Oxco-3-heHUIIPOTTHII ) IUKJIOTEKCAHOH

C15H2404 3,3’-Metunen6uc(6,6-gumerunrteTparuapo-4H-

nupaH-4-oH)

C16H140 JudeHanunosslii a3¢up

C16H1802 2-(3-Oxco-5-pennnmneHT-4-eH- 111 ) IMKIONCHTAHOH



C16H2002 2-Metuni-2-(3-0kco-3- (e HHIIPOTIIII ) IUKJIOTEKCAaHOH

C16H2002 2-Metuii-6-(3-0kco-3-(heHIUIIPOTIHII ) IUKJIOTEKCAaHOH

Ci16H2003 2,2-AnmeTni-5-(3-okco-3-henmmmponmn)-

terparunpo-4H-nupan-4-on

C16H240> 4,4°,5,5’-Terpamernn-1,1'-6u(uuknorekcan)-6-en-2,3'-1noH

C17H10F602 2,2,3,3,4,4-T'ekcadprop-1,5-qudenmmentan-1,5-quon

C17H1202 1,5-Iudenwmmenta-2,3-auen-2,3-1,5-muon

C17H1402 1-T'mapokcu-5-okco-1,5-mudernnmnenT-3-ux

C17H1602 1,5-luruapokcu-1,5-nudennnnent-2-ux

C17H1602 MetunenuaneTropeHoH

C17H2002 2-(3-Okco-5-pennnneHT-4-¢H-1-11) IUKI0reKCAaHOH

C18H1604 JudeHarmiykcycHast KMCI0Ta

C1sH1802 OTunueHmaneToheHOH

C18H2402 2-(4,4- NumeTnin-3-0kco-1-peHUIMEeH T ) [IUKJIOTICHTAHOH

C19H2002 MertueHOucnponropeHoH

C19H2004 1,5-buc-(2-runpokcu-5-mermndennn)nenrad-1,5-quon

C19H2004 Ji-n-TONUIrTyTapat

C19H2402 2-Tunpokcu-8-dpennnrpunukino[7.3.1.0 |rpunexanon-13

C19H2602 2-(4,4- Tumetni-3-0kco-1-heHUIIMEeH T ) IMKJIOTEKCAHOH

C20H2002 2-(3-Oxkco-1,3- e HUIITPOITIIT ) IIUKJIOTeKCAHOH
C2o0H220> 3-N3onpornui-1,5-mudennnmnentan-1,5-mnon
C21H1803 dypdypunuaeHananeToheHOH
C21H2202 2-(3-Oxco-1,3-1ub e HUIIPOIIII ) IUKIIOT€KCAHOH
C22H2404 9-(2-®ypun)-4-pypdypununeHaekaruapokcanteHon-10a

C23H2002 benzanpananeropeHoH

Ca3H2802 1,2-JIlumesuTnnnenTad-1,5-1uox

C24H2802 3-Uzomnponui-2-(2-metuimpor-1-eH-1-mi)-

1,5-mudennnnenran-1,5-muon
C24H3002 4-Mzonponun-7-Metun-1,3-nudennnokran-1,5-nuon
C25H2602 4-bensunuaen-1-ruapokcu-2-okca-8-penni- TPUIHK-

10[7.4.0.0% | rpunenen-3(7)

CosH2802

C2sH3204
C29H2402
C29H2402
C29H2402
Cs3H3002
C3sH2802
Ca3H3603

(TIPOYKT MPHUCOCTMHEHUS ITUKIIOTEKCAaHOHA

K TUOCH3AIbIIUKIONECHTAHOHY)
5-ber3mimneH-9-pennniekarupokcaHTeHOI-4a

(MpoIyKT AMMEpHU3aluy OCH3AIbIIUKIOTEKCAHOHA)

4- AHm3WIMIeH-9-1-MeTOKCHU (P CHIITICKAar i IpOKCaHTeHOIT- 1 Oa
1,2,3,5-Terpadenunnenrtan-1,5-a1ox
1,2,4,5-Terpadenwmimnenrtan-1,5-110H
1,3,3,5-Terpadenunnenrtan-1,5-a1ox
6,6-Indennn-2-(1,3-mudenun-3-0Kcomponm ) UKIOTeKCAaHOH
1,2,3,4,5-I1entadenmnnentan-1,5-muon (6eH3amapoH)
2,4-JTn6en3omn-1,1,5,5-rerpadennnmnenranon-3
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