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OPT'TAHNMYECKASA XUMUA

BBenenue

Opranuueckass XUMHSI OTHOCUTCS K  (PyHIaMEHTAJIbHBIM  HayKam,
dbopmupyronmuM  OakamaBpoB xuMmudeckoro mnpoduis. Kak camocTosiTenbHas
OUCIMIUIMHA, OpraHMYecKkas XuMus Oa3upyercs Ha TEOPUU  CTPOCHUS
opraHnudeckux coeauHeHnii A. M. bytiepoBa. M3yueHne opraHn4ecKor XUMHUU
MPEJICTaBIsIeT Uil HAYMHAIOMIMX HEKOTOPBIE TPYAHOCTH BCIEACTBHE OOJBIIOTO
o0bemMa (pakTHUECKOro marepuana, 3HaUMTEIbHOTO KOJIMYECTBAa HOBBIX MOHSATHUH,
cBoeoOpasusi HOMEHKJIATYPhl M CAaMOW TECHOM CBSI3U BCEX PA3/IEIOB MEXITY COOOM.
VYcBoenne kypca TpedyeT CHCTEMAaTHYHOCTH M COONIIOACHHUS  CTPOrou
IIOCJIEIOBATEIIBHOCTH: MEPEXOAUTh K M3YYECHHMIO KaXKIOI'O CIEAYIOIIEro pasiesa
MOXHO JIMIIb II0CJIE TOrO, Kak YCBOEH IpeAblaymui. Henb3sd MexaHudecku
3allOMUHAaTh (OPMYJIbl, YpPaBHEHUS pEaKUUil M T.N.; HEOOXOAUMO YSICHHTH
OCOOCHHOCTH CTPOEHMSI T€X MM HHBIX KIJIACCOB M CYIIHOCTh MX B3aUMHBIX
npeBpalleHnid. BecbMa MoJIe3HO BECTH KPAaTKUI KOHCIEKT, B KOTOPOM IO KaXJA0MY
KJacCy COEIMHEHUH JOJDKHBI ObITh  BBIIEJEHBI  CJIEAYIOUIME  BOIPOCHI:
OCOOEHHOCTH CTPOEHHSI COEAMHEHHWI TaHHOIO Kjacca, (PyHKIMOHAJIbHAA TpymIa,
ABJICHHE W30MEpPUU Y COEIMHEHHMH JTOro Kiacca, HOMEHKJIATypa, CIIOCOObI
IOJYYCHHUs], XapakTep XHWMHUYECKHX CBSI3€M W XHMHUYeCKHe cBoucra. [lpm
HaIllMCaHUU XUMHUYECKHX (POpPMYJI OPraHMYECKHX BEIIECTB, CIEAYET M300pa’kaTh
UX CTPYKTYpHYIO, a He OpyTTO-(hopmyny. Pa3pbiB U mepeHOC 4acTH CTPYKTYpHOU
(opMyIIbl Ha CIEAYIOLLYIO CTPOKY HEIOMYCTHUM !

[TPOTPAMMA 1 METOJJUYECKUE YKA3AHUA.

Tema 1. Teopusi cTpoeHHMsi OpPraHuvYecKuX coeAuHeHuit A.M.
BbyrtiepoBa u ee 3Ha4YeHHe.

[Ipupoga ¥ TUNBI XUMHYECKHX CBSI3€H:  BJICKTPOBAICHTHAS,
KOBAaJICHTHAs, JIOHOpPHOAKLeNTopHast CBs3u. KoBalieHTHass CBS3b B
OPTraHUYECKUX COCIUHECHUSX: TIOHSATHUE O THOpPUIU3AINU, MPOCTasi G-CBSI3b,
T-CBSI3b.  XApaKTEPUCTUKU  KOBAJICHTHOM  CBSI3W:  JIJIMHA, DJHEPrus,
noJsipHOCTh. [loHsITHE O XMMHUYecKOoW peakiuu. [IpocTpaHcTBEHHOE CTpOE-
HUE MOJIEKYJ OpraHWYecKuX coeauHeHuil. DyHKIMOHAIbHBIE TPYIIIIHL.
Kinaccuduxanuyst opraHu4ecKuxX COeTMHECHUIA.

MeToanuyeckue yKazaHus

Ocoboe BHUMaHME cleayeT 0OpaTUTh HA TPUMEHEHHE OPTaHHMYECKUX
COEIMHEHUI B PAa3JIMYHBIX OTPACIISIX MPOMBIIUICHHOCTH.

JInst ycBOEHMSI Kypca, MPEXkAEe BCEro HaJ0 MOMHHUTH, UYTO MOJIEKYyJia KaxKJI0ro
OpraHUYeCKOTO COCIMHEHUSI UMEET OMPENICICHHOE CTPOCHHUE, BBIPAXKAIOIIEECs
COOTBETCTBYIOIIEH CTPYKTYpHOU (opmymnoit. MonekynsipHas gopmyna (OpyTTo-
dbopmyna) MOXKET COOTBETCTBOBAThH HECKOJBKAM OPTraHUYECKUM COCIUHCHUS

2



(M30Mepam), UMEIOIIUM OJIMHAKOBBIM KAUE€CTBEHHBIM M KOJMYECTBEHHBIH COCTAaB,
HO Pa3JIMYHOE CTPOEHHUE (CTPYKTYPHBIE (POPMYJIbI).

Mecto yriepojia B IEPUOIUYECKON CHCTEME JIEMEHTOB U CTPOCHUE
aToMa ONPEJIETISIOT €ro CoCOOHOCTh 0OPa30BBIBATH BO BCEX OPraHUYECKHUX
COCJIMHEHUSX TOJIbKO KOBAJICHTHBIE CBSI3U. ATOMBI YTriepoja CHOCOOHBI
COCIIMHATBHCS  MEXIy Cco00ll B  HENpepbhIBHbIE IENH  JUHEHHOTO,
Pa3BETBICHHOTO WM LUKJIMYECKOrO CTpoeHUs. [Ipu 3TOM CBA3b MeExIy
aTOMaMH yIJepoJla MOXKET OBbITh OJWHApPHOW, JBOWMHOW M TPOWHOM.
Xumuueckoe cmpoeHnue ecmov nopsa0oK coeOuHeHusi amomMos U XapaxKmep ux
cea3u 6 moaekyne. JlIsi KaXIOro BELIECTBA CYIIECTBYET TOJIBKO OJIHA
dbopmyia, OTpakaroIIasi €ro XUMUYECKOe CTpoeHne. XUMUIECKUE CBONCTBA
BEIECTB 3aBUCAT OT XUMHUYECKOTO CTPOEHUS HX MOJIEKYyd. ATOMBI,
CBSI3aHHBIE B OJJHY MOJIEKYJTy, BIUSIOT APYT Ha JIpyra, IPUYEM 3TO BIIUSHHUE
HauOOJIbIIIEE MEXKIY aToOMaMH, HEMOCPEACTBEHHO CBSI3aHHBIMU JIPYT C
JIPYTOM.

KoBasieHTHast CBsI3b B OPraHUYECKUX COCIMHEHUSIX MOXKET OBbITh G-
CBSI3BIO WJIM T-CBSI3bIO. 0-C853b 00pasyercs B pe3yibTaTe MEepeKpbIBAHUS
rUOpUIHBIX (CMENIAaHHBIX U YCPEIHEHHBIX) OpOMTalIel aTroma yriiepojaa H
BaJICHTHBIX OpOWTanell CBSI3aHHBIX C HUM aToMoB. llepekpbiBaHue
MPOUCXOJIUT MO MPSIMOM, COEOUHSAIONIEH LIEHTpbl atoMoB. Eciu atom
yIaepojia CBA3aH C YEThIPbMs JIPYTMMU aTOMaMH, BCE YEThIPE BAJIEHTHBIX
ANEKTpOHAa (OJWMH S-AJIEKTPOH U TPU P-dJEKTPOHA) YYACTBYIOT B
THOPUN3AIAN (SP -THOPHAN3AIHS) ¢ 00Pa30BAHMEM YETHIPEX PABHOLICHHBIX
TUOPUAHBIX Sp3-op6HTaneI71 (mo ocaMm TteTpadnupa). B pesynbrare atom
yriaepoja o0pa3yeT dYeThlpe€ pPaBHOLICHHbIE G-CBSI3U  (IIpe/eJIbHbIE
YTJIEBOJIOPO/IbI).

Ecnu yraepos cBsi3aH TOJIBKO C TpeMs aTOMaMH, THOPUIU3YIOTCS TPU
BAJTCHTHBIX OJEKTPOHA (OAMH S-ONIEKTPOH M [BA P-DIEKTPOHA; Sp -
rHOpPUIM3AlUsS ¢ OOpasoBaHHEM TPEX THOPUIAHBIX SP°-OpOUTaNeii, OCH
KOTOPBIX PAacCIOJIO)KEHbI B OJHOM IUIOCKOCTH. I[Ipw 3TOM KaXKAbI atom
yraepojia oopasyet Tpu G-cBsizu. OCTaBIIMECS y KaXJ0ro aToMma yriepoja
HErMOpUIN30BaHHBIE OPOUTATN P-dJEKTPOHA, OCH KOTOPBIX PACIIOIOKEHBI
NEPIEHANKYISIPHO TUIOCKOCTH MOJICKYJIbI, TEPEKPHIBAIOTCS MEXAY COOOMU
OOKOBBIM TEpEKpbIBAaHUEM U 00PA3yIOT IPYrod BUJ KOBAJCHTHOW CBSI3U —
T-CBsI3b. MEXly IByMsI aTOMaMHU yTjiepojia 00pa3yeTcs TBOWHAs CBSI3b:



O6nacTe MEpEeKphIBAHUSI T-CBSI3€M HAXOAMUTCS BHE IUIOCKOCTH
MOJIEKYJIbI W TOTOMY T-CBA3M MEHEE MPOYHbI, 4YeM GOCBs3U. T-CBs3U
XapaKTepHBI I HEMPECIbHBIX YTICBOIOPOIOB.

Ecnmn atoMm yriepojma cBsi3aH C JByMs aroMamH, HampuMep B

H—C=C—H
MOJIEKYJIe alleTHIIeHA , OH o0pasyer nBe G-CBsi3u (SP-

ruOpuau3ains) U JIBe M-CBSI3U, T.€. MEXKIY aTOMaMH yriepoja oopasyercs
TpOWHAasl CBS3b:

U 6- 1 m-cBsI3u MOTYT OBITH NOJISIPHBIMU M HETIOJIIPHBIMHU.

B nm000i1 XMMHMUECKON peakIuu OCYIIECTBISETCS pa3pblB OJHUX
XMMHUYECKUX CBsI3€ll B MoJIeKyJe U oOpa3oBaHue apyrux. CienoBaTenbHoO,
pEaKUMOHHAsT CIIOCOOHOCTh MOJIEKYJIBl ONPEHENIETCd XapaKTepoM €€
CBsA3el. XapakTep CBSI3€W B MOJIEKYJIE OINpEAENseT yCIOBUS MX pa3pbiBa U,
CJIEIOBATEIbHO, YCIOBUS MPOBEACHUS XUMUYECKUX PEAKIIHII.

Tewma 2. [IpeaesbHblie yriieBoaopoabl (mapapuHbl, ATKAHBI)

['omonoruueckuii  psAx  HpefeiabHbIX  yriieBoaopodoB.  OOmias
dbopmyna. M3omepuss  mpenenbHBIX  yrieBogopoaoB.  Hopmanbhas
(IMHeliHAs) U pa3BeTBIIEHHAs yriepojHas Ienb. [lepBUYHbBIN, BTOPUYHBINH,
TPETUYHBIA M YETBEPTUYHBIA aTOMBI yriepoAa. AJIKUIbHBIE TPYIIbI
(pamukanel). HoMenknaTypa npeaenbHbIX YIIIeBOJOPOIOB — CHUCTEMaTHye-
ckags |UPAC (MIOITAK) (>keneBckas) u panuoHaigbHasi. CrocoObl
MoJIy4eHHs: nepepaboTka HeTH W MPUPOJHOTO rasza, cMHTE3 o Bropiry.
du3nyecKrne CBOMCTBA. XMMHUYECKUE CBOMCTBA, PAAUKAIBHOE 3aMEIICHUE
BOJIOpOAA (rasoreHupoBaHue, HUTPOBAHUE o Konosasosy,
CyJb(pHUPOBAHUE).

MeToanuyeckue yKazaHus

OOpatuTe BHUMAaHHME Ha CTPOCHHME U M30MEPUIO TPEIETbHBIX
YIJIEBOAOPOAOB. BecbMa BaXXKHO MPEACTABICHUE O MEPBUYHOM, BTOPUUHOM,
TPETUYHOM U YETBEPTHUYHOM aTOMax yIJiepoja. 3ayuynTe HA3BaHUS MEPBBIX
JIECSITA  YJIEHOB TIOMOJIOTMYECKOTO pPsAla U YCBOMTE  IMPUHLMIIBI
CUCTEMATUYECKOM HOMEHKJIATyphl COEIMHEHUN 3TOro psiaa. CiaeayeTr UMeTh
NpEeACTaBIEHWE W O  paludoHalbHOM  HOMeHknatype. CoriacHo
CUCTEMAaTHYECKOW HOMEHKJIATYpE HAa3BaHUs IPEICIbHBIX YIIE€BOJOPOIAOB
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Bcerma oOpasyloTcsi ¢ OKOHuYaHUEM -ax. Hampumep, yriaeBomopoasl ¢
npsiMOi (HEpa3BETBIICEHHOM ) IIENBIO YTIIEPOJIHBIX aTOMOB:

CH;—wmeraH,

CH;—CHjz—»Tan,

CH3;—CH,—CHjz—mnponaH,

CH3;—CH,—CH,—CH3;—0yTaH,

CH;—CH,—CH,—CH,—CHs—mneHTad u T. 1.

CoenuHeHusi € pa3BETBICHHOW IIETIBIO PAacCMaTPUBAIOTCS  Kak
MIPOU3BOIHBIC YTJICBOJAOPOIOB C TpsMoi Ienbio. [losTomy d9TOOBI maTh
Ha3BaHUE BEUIECTBY MO CHUCTEMATHUYECKONH HOMEHKIIAType, HYKHO:

1) BeibpaTh camylo JJIMHHYIO, 21a6HY10, IENh aTOMOB YIIIEpOa;

2) IlponymepoBaTh €€ TakuM OOpa3oM, uYTOOBI CymMMa HOMEpPOM
panuKanoB-3aMeCcTUTeNeH Obljla HAaMMEHbIIEH — T.€. BBIOpAaTh HalpaBJCHUE
HyMEpalluy;

3) VYkazaTb HOMepa U Ha3BaHUS PaATUKAIOB-3aMECTHUTENICH, B
ai(paBUTHOM TOPSAKE; €CJIM 3aMECTUTENN OJWHAKOBBIE, TO HMCIIONb3YIOTCS
YUCJIUTENbHbIE TMPUCTABKU (IU-; TpHU-; TeTpa-; MeHTa-; U T.ja.). llpu
HAIMCAaHWW HAa3BaHUSI COCIMHEHUN CJIEIyeT MMOMHUTh, YTO MEXy Hudpoi u
OyKBO# cTaBUTCS JAe(uC;

4) B KoHIIe yKa3bIBAaeTCsl YIJIEBOAOPOJ COOTBETCTBYIOIIUN YHCIY
aTOMOB YIJIEPOJA TJIABHOM LIETIH.

Hanpumep:

1 2 3 4 5
CHy—CH—CH-CH,—~CH;
Hs CHs

Takass menb COCTOMT M3 ISATU aTOMOB YIVIEpOAA. DTO COEAMHEHHE
paccMaTpUBAIOT KAK IIEHTAH C 3AMECTUTEIIMA — METHJIBHBIMU PaJUuKaIaMU
y BTOPOTO U Yy TPETHErO YIIIEPOJHBIX aTOMOB MpsAMoil nenu. YToOsl ykas3aTh
B HA3BAHUM IIOJIOKEHHE KaXIOTO 3aMECTUTENA, YIIIEPOAHBIE AaTOMBI
OCHOBHOM II€NU HYMEpYIOT, 4TOObI CyMMa HOMEpOB 3aMecTuTeNel Oblia
MEHBIIEH, T.€. CIIpaBa HAJIEBO.

Has3anue coeauHeHHs  HA4YMHAIOT C  [IEPEUYUCIEHHA  BCEX
3aMECTUTENIEd W HX IMOJOKEHUM B OCHOBHOW Ienu. Tak, yriaeBoIOpon,
dopMmyna KOTOpPOro HamMcaHa Bbllle, Oyner Ha3piBaThcs  2,3-
JVMETHIITICHTAH.

Tor ’Xe NpPHUHIMI UCHOJb3yeTcsl Npu 00pa3oBaHMM Ha3BaHUI
rajioreH3aMenleHublx. (CHayana YyKa3blBaeTCAd IMIOJOKEHUE M Ha3BaHUE
3amecturenen. Hanpumep:

1 2 3 4 5
CH3_CH —CHZ_CH‘CH3
| |
Br CH3

2-0poM-4-METHIINEHTaH.



JIns MpaBUIIBHOTO COCTABJICHMS Ha3BaHUM OPTraHUYECKUX COEAVHEHUN
10 CUCTEMATHUYECKON M pallMoHATbHOH HOMEHKJIATypaM HeOOXOJUMO 3HATh
CTpOE€HHWE U HAMMEHOBAaHUE OPTaHWYECKUX paaukanoB. Opeanuyeckutl
paouxkair — MO  HACMb MOJEKVIbl  Y21eeoiopodd CcO  CB0O0OHOL
BAJICHMHOCbIO BMeCmO 00H020 amoma 6000poda. VX HauMeHOBaHUS
o0pa3yloTcsi W3 Ha3BaHHs YIIEBOAOPOAA C TEM KE YHCIOM aTOMOB
yrjiepojia, HO OKOHYaHue -ax 3aMeHsiercs Ha -un. CHz — metwn; CH;—CH,
— OTWI. YTJIEBOAOPOJbI, COIACPKAINUE NepsuyHvle, BMOpPUUHblE W
mpemuyHsle aTOMBl  YIJIEpOAa, MOTYT OOpa3oBBIBaTH IEPBUYHEIC,
BTOPHUYHBIE U mpemuuHbvle pagukaibl. Hanmpumep:

T
o °
CHy—C* CHg-CHp-CH,-CH,  CH3-CH-CH,-CHg
CHs
CH3 CH—CH>—CH>— CHz—CH>—CH— CHz3—CH—CH>—
Hs Hs
MIePBUYHBIN OyTHUI BTOP-OyTHII U300yTHII

[Ipu  paccmaTpuBaHMKM  CIIOCOOOB  TIOJAYYEHHUS  HpPEIEIbHBIX
yIJI€BOJIOPOAOB, HAUOOJBIINE 3aTPYIHEHUS BbI3bIBAE€T IOHUMAHUE CHUHTE3a
no Bropuy. DTOT cmoco0 MOXHO paccMOTpETb Ha MPUMEPE PEAKIUH
B3aUMOJICUCTBUS JIByX MOJIEKYJl TaJOr€HONPOU3BOJHOIO MNPEAEIbHOIO,
YIJI€BOJIOPO/A C ABYMS aTOMaMU HaTpus. ATOMBI rajoreHa o0eux MoJeKyl,
OTLLEIUISASACH, CBA3BIBAIOTCSA C HATPUEM, A JIBA PAJUKaja CBA3BIBAIOTCA MEXKIY
co00ll MO MecTy OTIIEIUIEHUS TalloreHa, o00pa3yd MpeAeibHbIN
YIJIEBOJIOPOA:

®duznyeckre CBOWCTBA MPEACIbHBIX YIJIEBOJOPOAOB C YBEIMUYEHHEM
Yuciia YIJIEepOAHBIX aTOMOB B MOJIEKYyJie 3aKOHOMEPHO HU3MEHSIOTCS (OT
ra3oo0pa3HbIX K JKMJKHM, a 3aTeéM K TBepAbIM BelecTBam). IIpenenbHbie
YIJIEBOJOPOABl  XapaKTEPU3YIOTCS XMMHMUYECKOH HWHEPTHOCTbIO, O0ycC-
JOBJEHHON HenoJisIpHOCThIO G6-CBsi3ed C—H u C—C. 111 HUX XapakTepHbI
TOJIbKO PEaKIMM PaJUKAIBbHOTO 3aMEIlEHUs BOJIOpPOAA Ha JIPYrHe aTOMbI
(rajoreH) WM TPYNIBl aTOMOB (HUTPO-, cyibho-). Ilpu paaukarsHOM
MEXaHU3ME pEeaKIMM KOBAJIECHTHAs CBS3b Pa3pblBaeTCs C OOpa3OBaHUEM
HE3apsHKCHHBIX YacTUIl ¢ HEeCTIapeHHBIMU dyekTpoHamu. HarpeBanue (1) u
ocBenieane (hv) — HeoOXOAMMBIC YCJIOBUS PaMKAILHOTO pPa3phbiBa
HETIOJISIPHBIX KOBAJICHTHBIX CBSI3EH.

Bonpocel nns caMonpoBEepKH



1. Kakue OpraHu4CCKHUC COCAMHCHUSA HA3bIBAKOTCA TOMOJIOTaMU U

n3omepamu?

2. Hamummre crpykTypHble (QOpMysbl BelIeCTB: a) 2,3-IuMeTui-4-
ATUITEKCaH;

0) 2,2,3-TpuMeTUIIOyTaH.

3. Kak monyuuts no peakiuu Bropua: a) rekcan; 0) 2,3-AuMeruiareKcan?
4, Hanmummre peakuuu, mpoTekaromue npu AeicTBur xjopa (1 Mois): a)

Ha ortaH; O0) Ha 2,2-mumetwnOytaH; B) 2-mertwinponadH. HasoBute
MOJTyYEHHBIE COCTUHEHUSI.

Tema 3. HenmpeaeabHblie yriieBoA0OpPOAbI

Omunenoevie y2n1eeo000poovt (ankeuvt). 1'OMOJIIOTHYECKUI  psif
ATHJICHOBBIX YriieBogopoaoB. OOmias ¢opmyna. HoMmeHknaTypa aikeHOB.
N3omepusi. XapaKTEpHUCTUKA TT-CBSI3H.

CrocoObl  MOMy4YeHUsT AQJIKEHOB: JETHAPUPOBAHUE MPEACIIbHBIX
VIJIEBOJIOPOMOB,  JAETHApATallMsl  CIHUPTOB,  JIETUPOTAIIOT€HUPOBAHUE
raJIOr€HONPON3BOIHBIX.

XHUMUYECKHE CBOMCTBA 3TWJICHOBBIX YTIJIEBOJIOPOJOB. PeaknnoHHas
CIIOCOOHOCTh T-CBSI3U. Peakiuu mNpucoeqMHEHUs BOJOPOJa, TalOreHOB,
rajioreHOBOOpOJ0B, Boabl. IIpaBuio MapkoBHHUKOBa. TpakToBKa mpaBuia
MapKOBHUKOBa € TOYKH 3PEHHUS DJICKTPOHHOTO CTPOEHHUS MOJIEKYI.
OKuceHuEe ATUIICHOBBIX YIJIEBOJAOPOJAOB B MATKUX M B KECTKUX YCIOBUSIX.
Peakuuu mnonumepuzanuu U conoiuMepusanuu. CTpoeHUE MOJIUMEPHOTO
3BEHA.

Yeneeo00opoowvt ¢ oeyma oeoitnvimu ceazamu (ankaduenwvt). Tunbl
JMEHOBBIX yrieBogopoaoB. Homenknarypa. ComnpspkeHHBIE JHEHOBbBIC
VIJIEBOJOPOABI, TMOHATHE O  comnpsbkeHnu. CBOMCTBA  JAMEHOBBIX
VIJIEBOJIOPOJOB C  COMNPSDKEHHBIMU — JBOMHBIMU  CBSI3SIMU:  PEAKLIHH
MPUCOEANHEHUS] BOJOpPOJA, TaJOreHa, TrajJoreHOBOAOPOAOB. byTanueH,
nonyyenne 1o JlebeneBy. Ilomumepusanust OyTanueHa, M30IMpeHa,
xjoponpeHa B mnojnoxenue 1,4. IloHsiTMe O peakuuu COMOJMMEPHU3ALIHH.
HarypanbHpll W CUHTETHYECKMU KaydyyK. lMcnonb30BaHWE HPOIYKTOB
MOJMMEPU3ALMU U COIMOJIUMEPU3AIMU B OTPaCisiX TEKCTWIBHOW W JIETKOU
MPOMBIIILJICHHOCTH.

Auemunenogwvie y2nee000poowt (arkunwvt). CTpOCHHUE AICTUIICHOBBIX
yTJIeBOIOPOIOB. ['OMONOTMUeCKU psii, HOMEHKJIAaTypa, U30Mepusi, o0Iias
dbopmyna psaa. CrnocoObl MONMy4YeHHUS alETUJIEHA W €ro TOMOJIOTOB U3
KapOuJia KaibIus, TUTaJOoreHaIKaHOB U alleTUJICHHU]IOB.

XUMHYECKHUE CBOMCTBA allETUIICHOBBIX YTIIEBOJIOPOAOB. PeaknmonHnas
CIIOCOOHOCTh TPOMHOM CBsI3U. Peaknuu NpHCOCIUHEHHUS BOJOPOJA,
rajoreHoB, rajoreHOBOJAOPOJIOB, BO/IbI (peaxkuus Kyuepoga),
UAHUCTOBOJIOPOAHOM KUCIOTHI. Peakuus 3aMmenieHust BOAOpOaa y TPOMHOU
CBSI3U LIEJIOYHBIM METAJIOM.

MeToanyeckue yKasaHus



Cnenyer oOpatuTh BHMMaHHE HA TO, YTO W30MEPHS HEMPEAEIbHBIX
yIIEBOAOPOA0B O0Jiee MHOr0OOpa3Ha, YeM MpeebHbIX, TAK KaK OHA MOXKET
ObITh BBI3BaHA HE TOJILKO PA3BETBIICHUEM YIJIEBOJOPOJIHON IEMU, HO U
PA3JIMYHBIM TOJIOKEHUEM JIBOMHOW WJIM TPOWHOM CBA3U B uenu. [loatomy
COTJIACHO CHUCTEMAaTHYECKOW HOMEHKJIAType B Ha3BaHUU HE TOJBKO
U3MEHSETCS OKOHYaHUE -aH Ha -eH WIW -uH, HO W IUGPON YyKa3bIBAETCS
TMOJIOYKEHUE IBOMHOM WMJIM TPOMHOW CBSI3H:

1 2 3 4
CH~=CH-CH—CHj,
Hs

3-meTui-1-0yren
[Ipy mnomy4eHUM HENpENeNbHBIX YIJIEBOJOPOAOB JAerujapaTanueit
COUPTOB WM  JErHApPOrajJOreéHHpPOBAaHUEM  TaJOT€HONPOU3BOJIHBIX €
(YHKIHMOHATIBHOM TPYNIONW B LIEHTPE MOJEKYJbl BOJOPOJ OTIICIUIAETCS OT
COCEIHEro, MEHEE THAPOrE€HHW30BAHHOIO (BTOPUYHOTO WJIM TPETUYHOTO)
aToma yriepoja:

H,SO0y

CHg—CH—JCH—CH3 ~t > CHy—CH=CH-CHz+ H,0
H H'
OyTaHomn-2 2-0yTeH

HenpenenpHble  yrieBogopoasl B OTIMYHME OT  MPEIEIIbHBIX
(HACBILIEHHBIX) XapaKTEPU3YIOTCS BBICOKOW PEaKIMOHHON CIOCOOHOCTHIO.
OT0 OOBACHSAETCS HSHEPreTUUYEeCKOM HEMPOYHOCTBIO T-CBSI3U M €€
MPOCTPAHCTBEHHON JOCTYITHOCTBIO Ui aTakd H3BHE (CM. DJIEKTPOHHOE
CTPOCHHE MOJIEKYJIbl C JABOMHOM W TpoilHOHN cBs3bi0). Ilox nmeiicTBuem
aTaKyIOIIETO PEarcHTa B ONPENEIICHHBIX YCIOBUAX T-CBA3b Pa3pbIBACTCS; Y
JBYX COCEJHUX AaTOMOB, MEXIy KOTOPBIMH pa3opBajach T-CBS3b,
0CcBOOOXKAlOTCS BajeHTHOCTH. [lo MecTy pa3pbiBa CBA3€H MPOXOAUT
peakuus TPUCOCAUWHEHMS, B pE3yNbTaTe€ YEro MOJIEKyJa CTaHOBHUTCS
HachllleHHOM. TakuM 00pa3oM, OCHOBHBIM THIIOM PEaKIUi, XapaKTepHbIM
JUJI. HEMPEAETBbHBIX YIJIEBOJIOPOAOB, SBJISIOTCS PEAKIIMU MPUCOCAUHEHHUS, a
He 3aMemieHus. CrleayerT NOMHUTb, 4YTO B ClIy4a€ IPUCOCIWHEHUS K
HENpeAeIbHbIM yIJIEBOAOPOAAM MOJISIPHBIX MOJIEKY THUIIA
rajoreHOBOJOPOAa WM BOJABI peakius HAET IO NMpaBWily MapKOBHHUKOBA.
Heobxoaumo ymMeTh OOBSICHUTH MOPSAIOK MPUCOSIUHEHUS C TOYKU 3PEHUS
pacnpeneneHus JJIEKTPOHHOM IUIOTHOCTH B KaXIOM W3 PEarupyrommx
MoJiekys. Ilpu mnpucoeguHeHMM BOIBI K aLETUIEHY M €ro roMoJoram
(peakmust KydepoBa) o0pa3yroTcsi YKCYCHBIA anbAeTuj (K3 aleTusieHa) |
KETOHbI (M3 TOMOJIOTOB) 4epe3 CTaauio o0pa30BaHUS HEYCTOWYUBBIX
HENPEACIbHBIX CIIUPTOB



H,C =CH O
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Hg “H AN
H
DTa peakisi UMeeT OYEeHb OOJBIIOE 3HAYCHHE, TaK KaK Ha HEl OCHOBaH
MPOMBIIIUIEHHBIN CIIOCOO MOJyYEeHHUS aJIbJIETHI0B U KETOHOB.

HNuTepecHO 0COOEHHOCTBIO alleTHIIEHOBBIX YTII€BOJOPOJIOB SIBISETCS
CIOCOOHOCTH aToMa BOJOpOJA, CTOSIIEr0 TMpH aroMe Yriepoja,
YYaCTBYIOIIETO B TPOWHOM CBA3M, 3aMEIIATbCA HA aTOMBI IIEJIOYHBIX
METAJIJIOB C 00pa30BaHUEM allETHIICHU OB, JIETKO BCTYHAIOIINX B PEaKLUU.
Tak, 3amemas d5TOT aTOM MeTaula Ha AJKWIBHBIA PAJHMKal, MOKHO
IIOJTy4aTh TOMOJIOTH all€TUJICHA:

2H3C-C=CH+2Na —— 2H;C—-C=C—Na+ H,

YrneBonopoasl, COJEpKAIIME JABOMHYIO CBSI3b, SIBISIOTCS HMCXOJHBIMU
BellleCTBAMU (MOHOMEpaMH) JJIsl TOJIYYEHHUS BBICOKOMOJICKYJISIPHBIX
coeMHeHuH (moauMepoB). Peakiius npeBpaiieHusi MOHOMEPOB B MOJIUMEPHI
HA3bIBACTCA IMOJUMMEpPU3AIMENH. OJTa peaklus MUPOKO HCMOJIb3YETCS B
MIPOMBIIJIEHHOCTH JIJISI TTOJIYYE€HUS TIOJIUMEPOB C PA3JIMYHBIMU CBOMCTBAMU
1 Pa3IMYHOro HazHaueHMs. CyIIHOCTh PEaKIMU MOJUMEPU3ALUA COCTOUT B
pa3pbIBE B OIPEICIICHHBIX YCIOBUAX T-CBA3CU Yy N-TO YHCIA MOJIEKYI
MOHOMEpPa W CBA3BIBAHMM N-TO YHCJIAa MOJIEKYJI MOHOMEPOB B JJIIMHHYIO
MOJICKYJIy TIOJIMMEpa 3a cuYeT oOpa3oBaHUsS HOBBIX CBS3eH IO MECTY
0CBOOOIMBIIMXCS BajieHTHOCTeH. ClieoBaTeIbHO, B 00pa30BaHUM JITUHHOMN
MOJMMEPHON LENU MNPUHUMAIOT y4aCTHUE TOJBKO T€ aTOMBI Yriepoja, y
KOTOPBIX €CTh CBOOOTHBIE BaJICHTHOCTH:

NCHy—CH=CH, —> ... —CH—CHy—CH-CH,— - ﬁCHZCHﬂ

3

\ I
CH3 CH3 H n

MTOJIMIIPOIIHIIEH — MOJIMMEPHOE 3BEHO, MIOBTOPSIOIIEECS 11 Pa3.

Ecnn wmonekyna yriaeBomopoda COJIEPKUT JABE JBOMHBIE CBSI3H,
pa3leNeHHbIE OJHOM MPOCTOM CBSA3BIO, TAKHE JHEHOBBIE YIJIEBOAOPOJbI
Ha3bIBAOTCS  CONPsDKEHHbIMU. ComnpspKeHHME - 3TO  B3aUMOJIEHCTBHE
AJNIEKTPOHHBIX CHUCTEM JIBYX 7-CBsi3e C o0Opa3oBaHWeM O0OIIero 7-
AJIEKTPOHHOTO O0JIaKa U3 YEThIpEX AJIEKTPOHOB B MOJ€ ACHCTBUS YETHIPEX
aTOMOB yTIJIEpOJa:

Hanpumep, conpsokeHHbIE JAMEHBI  CHEUM(UYHO  TPUCOEAUHSIOT
MOJIEKYJIbI 110 KPaTHBIM CBS3sIM. [IpUyunHOM SBISIETCS TO, UTO 3JIEKTPOHHBIE
oOnaka ABYX OJM3KO PACHOJIOKEHHBIX 7-CBSI3€M YACTUYHO MEPEKPBHIBAIOT
npyr apyra. HccnemoBanue Monekyiabl 1,3-OyTaanieHa MOKa3bIBAaeT, YTO
pacCTOsSIHME MEXKAY IEPBbIM M BTOPBIM, & TaKKE TPETbUM W YETBEPTHIM
atomamu yriepoga paBHbl 1.3407A°, T.e. OHHM HECKOJBKO OOJbIIE
PACCTOSTHUSL MEXIY aTOMaMH, CBSI3AHHBIMUA OOBIYHBIMU JIBOMHBIMH CBSI3SIMU
(1.34 A°). Paccrosinue mMexay BTOPbIMH M TPETBUMHU aTroMaMu paBHO 1.48



A°, T.e. MEHbLIE pPACCTOSHHUS MEXKIy aTOMAaMH, CBSI3aHHBIMU OOBIYHOU
pocToii ¢Bs3bI0 (1.54 A°).

G--9..H
H,C—C ‘@O
AN
8-> % - 8H2
CtpoeHue CONpsKEHHOTO AUeHa
Taxum oOpa3om, B OyTagueHe pacCTOSHUA MEXAY aTOMaMH yIiepoja,
CBS3aHHBIMH OJWHAPHOW W JBOWHBIMH CBSI3IMH, KaKk OBl BBIDOBHEHBI W
COMPSKEHBI, YTO HAXOJAUT OTPAKEHHE BO MHOTHX €r0 CBOMCTBAX.

[Ipu atake Takol MOJIEKYJIbI U3BHE pa3pylIaeTcsl BCA COMpPsDKEHHAs
CUCTEMAa, U OCBOOOXKIAIOTCS BAJCHTHOCTH Yy BCEX UETHIPEX aTOMOB
yriaepoa.

JlrieHOBbIE YTJI€BOJOPOIbI CHOCOOHBI IPUCOETUHATD
rajJloreHBOI0PObI, BOAOPO/, TaJOTEHBI U T.J. 0 OJAHON U3 IBOMHBIX CBA3EH
(1,2-nonoxeHne) W MO KpaHUM aToMaM CONpsDKEHHOW cuctembl (B 1,4-
MOJIOXKEHUE) C TEepEeMEIEHUEM KpaTHOW CBA3U. TakuMm 00pa3om,
o0pa3yloTcs JiBa CTPYKTYpHBIX Hu3omepa. B ciydae 1,2-mpucoenuHeHus
peakius uAeT COrJacHo mpaBmity MapKOBHUKOBA.

1,2-npucoenmnenne 1 2 3 4
CH3— ICH—CH =CH,
H,C=CH-CH=CH, +HBr Br
1,4- npucoeguHCHHUE 1 2 3 4
> CH3—CH=CH——(|3H2
Br

OTHOCUTENBHBIE KOJIMYECTBA MPOAYKTOB 1,2- 1 1,4-ipucoeiMHEHNS 3aBUCSIT
OT YCJIOBUH MPOBEJACHUS PEAKIIMH — TEMIIEPATyphl, TPUPOIBI PACTBOPUTEIIS,
MPOIOJKUTEIBLHOCTH MTPOIIECCa.

AHaIOTUYHO MPOXOAMUT U MOJMMEPHU3AIMS COMPSKEHHBIX JUCHOBBIX
yraeBogoposoB. K gueHaM MpUMEHUMBI T€ € OCHOBHBIC MPUHITUIIBI
MOJIMMEPHU3AIINH, YTO U K aJIkeHaM, HO OCOOCHHOCTb UX PEaKIUii COCTOUT B
TOM, YTO TOJHMMEpPHAas IIeNb MOXKET pactu myrteM Jnubo 1,2,- mmubo 1,4-
MPUCOEAUHEHUSI MOHOMEpPA K MOHOMEDY.

1,4-1Tonumepu3zanusi COMPSHKEHHBIX AUEHOB OCYIIECTBIISIETCS MO TUITY
«rOJIOBa K XBOCTY» M MPHUBOJUT K BBICOKOMOJIEKYJISIPHBIM COCIMHEHUSM —
KaydykaM. OTH BeIeCTBAa 00JIaJal0oT BBICOKOM 3JIACTUYHOCTBIO U UMEIOT
BOXKHOE MPAKTUYECKOE 3HAUCHUE.
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1,2-

—"» —CH,—~CH—
"romona" "xBoct" C‘H= CH,
l l H H
CH,=CH—CH=CH e lg Se=Cc
2= = 2 — CHy e ~ CH,—
1,3-6yTanueH
TpaHc-1,4- H\ /CHz——
—CHy ~ H
Bonpoche ans caMoOnmpoBEpKH
1. Hanummre ypaBHeHuUs peakuuil moiydyeHusi n3omepoB OyTteHa u3 1-
OyTraHousa u 2-OyTaHoJa.
2. Hanummre ypaBHEHHMs peakluil NpPUCOEIUHEHUsT OpPOMHUCTOTO

Bojoposa (1 monb) k yrneBogoponam: a) 1-Oyreny; 6) 2-Oytuny; B) 1,3-
MIEHTaUCHY.

3. Kakue mnpeBpamieHusi HENPEACIbHBIX COCIUHEHUI MOTYT OBITh
HCITI0JIb30BaHbI B KAYECTBEHHBIX PEAKIMUSIX HA JBOMHYIO CBSI3b?

4. Kak ¢ moMoripio MeTasuinueckoro HaTpusi u3 1-0yThHa MOJy4uTh 2-
MIEHTHUH?

5. Kaxkoe 3nauenue B Texuuke umeet 1,3-6yraguen? Kak ero nosydaror?

Tema 4. ApomaTu4deckue yrjieBoa0poabl

benzon. Ctpoenue Oenzona. Popmyna Kekyne. CoBpemeHHbIE
AJIEKTPOHHBIE TMPEJCTaBICHUS O CTpoeHun OeHzona. Ilonstue 00
apoOMaTUYECKOM XapakTepe O€H30Jila U ero roMosoroB. I'omosiorn OeH3oJa:
TOIYOJ, HW30MEpUsl JAU3aMEIICHHBIX OeH30/a (M30MEpPHBIX KCHJIOJIOB).
[ToyyeHne apoMaTHYECKUX YTIEBOJAOPOJOB M3 KAaMEHHOYTOJBHON CMOJIBI,
apomatu3aiueil HagrenoB. [logydeHne roMmoa0roB U3 GeH30J1a IO PEAKIUH
Opunens — Kpadcea u mo @urrury. Cruposn. [loauctupon. Apomatudeckue
paaukansl: peHun, GeHuIeHb, OSH3MIL.

MeToauyeckue ykazaHusl

beH3o0i1 1 ero roMoJIOrH MIMPOKO MPUMEHSIOTCS B KaU€CTBE UCXOIHBIX
MPOJYKTOB B MPOMBIIIUICHHOCTH OPTraHUYECKOTO CHHTE3a. ApOMaTUUYECKHE
YIAEBOAOPOABl  TOJIYHarOT  TEPEroHKOW  KaMEHHOYTOJBHOM  CMOJIBI,
JETUIPUPOBAHUEM ITUKIIOTapa(HOB.

ApoMaTuueckue YrieBOJOpOJbl HMMEIOT CBOCOOpa3HbIe CBOWMCTBA,
KOTOPBIE CIICAYIOT M3 MX CTPOSHUS (apOMaTHUYCCKUU XapaKTep); HECMOTPS
Ha HCHACHIIIICHHOCTh MOJIEKYJIbl, OHH TPYIHO BCTYIAIOT B PEaKIUU
NPUCOCIWHEHUS W JITKO B  peakmuM 3aMenieHus  (HUTpOBaHHUE,
raJloreHupoBaHue, CyJbpupoBaHue); OCH30JIbHOE KOJBIO YCTOMYHUBO K
JICUCTBUIO OKHCIIMTEIICH.

CBoeoOpaszue cBOMCTB O€H305la OOBICHSIETCS TEM, 4YTO IIECTh P-
AJIEKTPOHOB IIECTH aTOMOB YIJIEpOJa ILUKJIA O0pa3yrT COMPSKEHHYIO
CUCTEMY T-CBSI3€H, 3aMKHYTYI0 B KOJIBIIO (apOMATUYECKUN CEKCTET),
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DHEPTreTUYECKH 3HAYUTEITHLHO 00JIee YCTOMYMBYIO, YEM TPH JIBOWHEIC CBSI3H.
Takum oOpa3om, B OEH30JIBbHOM sIJIpe MPOUCXOIUT BHIPABHUBAHUE CBSI3CU U
BO3HHMKaET 0coObIil Buj C-C-cBsi3u — apoMaTuyecKkasi CBsi3b, paBHOLICHHAS
MEXIy BCEMH aTOMaMH yTiepoa.

Bonpmioe 3HaueHWE WMEET TMpaBWIBHOE HamucaHue (Gopmyin
apoOMaTHYECKUX COeAMHEeHUH. VX CTpoeHHEe BBIPAXKAIOT CXEMATHYECKOU
dbopmynori (I wmu II) m peako crpykrypHou pasepuytoir (III). B
cxeMmaThdecknx (opMmyiax HE TMOKa3bIBAIOT aTOMBI yrjepoda sapa u
HaXOJISAIIUECS TP HUX aTOMBI Bojopoaa. B atux dopmyrnax ciaemyer mo-
Ka3bIBaTh CBS3h OOKOBOM IEIH MJIM 3aMECTUTENS C SIAPOM:

CH, CH, H—CII/’C\Q—CH3
cl cl H-C:.C-Cl

[IpaBwiia Homenknatypst MIOITAK:

PongoBoe Ha3BaHHWE MOHOIMKIMYECKUX aApPOMAaTUYECKUX COEIMHEHHH —
apeHBbl. [IpaBuma  HIOITAK  paspemaroT  MOJIb30BaThCSA JUISL
MOHOIIMKJIMYECKUX COCIUHEHUN TpUBUAIbHBIE Ha3BaHus. i1 ykazaHus
IIOJIOXKEHUSI 3aMECTUTEIE B apOMaTHYECKOM LUKIE HCHOJB3YIOT [BE
cucteMmbl. B mepBoil cucreme B KauecTBE ykazaTeled HCHOIb3YIT IUQPHI,
BO BTOPOH — OYKBBI.

B meproit cucreme (MIOITAK), aromy yriaepoma ¢ 3aMecTHTENIEM
MpUCBauBAIOT IUBPY «1» U HYMEpYIOT IUKI Tak, 4ToObl cymMa mUdp y
3aMECTHTE/IeH OKa3zajach HaMMCHBIICH, a JJIS JU3aMEIICHHBIX COCIUHCHUMN
B nonoxkeansix 1,2-, 1,3- u 1,4- monp3yroTcs crnenuaibHbIMU MTPUCTaBKaMU
(cuctema J1Ba) «Opmo-», «mema-» u «napa-»

Hymepyror uukn TakuM 00pa3omM, yToObl CyMMa 3aMecTUTENeil Oblia
HauMeHblIed. Ecu Bo3MOXeH BBIOOp MEXAYy OJMHAKOBBIM HAaOOpOM LUp,
TO HyMEpAaIMIO0 HAYMHAIOT C 3aMECTUTEISI, CTOSIIETrO MEePBbIM MO an(aBUTy,
HaIpumep:

6
5 1 (CH2)3CH3

5 1 CHj
4 2 4 2
CH3CH,™ ™ 37~ CH,CH,CHj
CH,CHa

1-6yTun-4-3tundenson [-meTui-2-nponui-3- 3TUI0EH301

Wy, ucnonw3ys cUCTeMy JIBa, IS TU3aMEIICHHBIX OEH30Ja:
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CHj Cl CHj
NO,

OH
Cl

N-XJIOPMONYOIL  O-HUMPOXIOPOEH301  M-2UOPOKCUMOILYOJL

ApOMaTquCKHG padruKallbl

eSS

benun OCeH3UIT OCH3UINICH
CHs CHs CHa
N-TOJIAI O-TOJIAT M-TOJHII

Cpenn apoMaTHYECKUX YTIIEBOJOPOJOB, COIAEPkKAIIUX IBOMHYIO CBS3b B
OOKOBOM 1IeMH, HAMOOJIBIINK TEXHUYECKUII MHTEpPEC MPEICTaBIsAE€T CTUPOIL,
NoJIMMEpU3alisl KOTOPOro MPUBOAUT K OOpa3oBaHMIO MOJUCTUPOJA -
CTEKJIOBUIHOW MACChl C BBICOKUMH DJIEKTPOU3O0JIALIMOHHBIMU CBOMCTBAMU.

Bonpoce nnsg caMonpoBepKH
1. Hanumure cTpykTypHbIe (OPMYJIBI M30MEPHBIX METHISTHIOECH30JIOB.
Hasosure nx.
2. Hanmmmre cxemy MoavMMepHU3aluy CTUPOIIA.
Tema 5. Xumu4yeckue cBoiicTsa 6eH3oJ1a
U ero roMoroJioB.
uIeKTPOoPUIBLHOE 3aMellleHHe, IPABUJIO OPHEHTALIUH.

[IpencraBierne o peakmusax dSIEKTPOGUIBLHOTO 3aMENICHHUS B
oenzone. [amoreHupoBaHne O€H30Jla U €ro TOMOJIOTOB. Y CJIOBHS
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MPOBEJCHUS PEAKIIMK TaJOTeHUPOBAHUS TOTYOJIa B SIAPO U B OOKOBYIO IIEIIb.
XUMUYECKHUE OCOOEHHOCTH COEAMHEHUH, COAepXKallluX aTOM TajoreHa B
A1pe U B OOKOBOM LIETIH.

Peakuusa cynbdupoBanus. CBOHCTBa CyJIb(OKUCIOT: pPEAKIUS C
BOJIHBIMH PacTBOPaMU II€JIOUEH, peaKiys IETOYHOTO IIABICHHUS.

HutpoBanue OeH3ona u ero romosnoroB. Hutpupytomas cmecs.
Hutpob6eH3051, HUTPOTONIyOJI; UX CBOMICTBA M IpUMEHeHue. ['uapupoBaHue
OeH3o0a.

OxwucieHre roMoa0roB 0eH301a U MOTyYeHHE apOMAaTUIECKUX KUCIOT
(OeHzoifHast KUCI0TA, (PTAIEBBIC KACIOTHI).

[lpaBuia opueHTanuu B apomaThuyeckoM psaxy. JlBa poga
3aMeCTUTeNIed B OEH30JbHOM SApe (3aMECTUTENM NEpPBOro poja H
3aMECTUTENN BTOpPOro poja). TpakToBka MpaBHiia OPHEHTALMU C TOYKU
3pEHUsl JJIEKTPOHHOTO CTPOEHUS MOJIEKYJIBL.

MeToauyeckue ykazaHus

bnarogapss 0coO€HHOCTSAM apoOMaTHYECKOIO CTPOEHUS OeH3o0ia
OCHOBHBIM TUIIOM PEAKIMl, XapaKTEepPHBIX JUIsl OE€H3011a, SIBISIOTCS peakluu
MOHHOTO  (3NEKTPO(WIBHOTO) 3aMEIIeHHs BOAOPOJAa C COXPAaHCHUEM
apoMaTHUYeCKOro cekcrera. B pesynbrare 3THX peakuuid MOTYT OBbITh
IOJTy4Y€Hbl TOMOJIOTH O€H30J1a, TajJOreHONPOU3BOIHbIE, HUTPOIIPOU3BOIHBIE
u cyibponpounsBogusie. HeoOXoqumo TBEpIO 3HATH YCIOBHSI IPOBEICHHUS
3THX PEAKINHA U POJIH MPUMEHSIEMBIX B HUX KaTaJIln3aTOPOB.

VYcnoBus BBeAEHUS aToMa rajoresa B O€H30JbHOE SIpO U B OOKOBYIO
L[elb Pa3INYHBI. CaoiicTBa oOpa3zyromuxcs pu 3TOM
TaJIOTEHONPON3BOAHBIX TOXKE Pa3IMYHBI. ATOM TaJIOT€Ha, HETIOCPEICTBEHHO
CBSI3aHHBIN C yIJIepoaOM siApa, B OTIMYME OT aTOMa TrajioreHa B OOKOBOM
eI MaJIo MOABMKEH.

[Ipn oKHMCIEHHUH TOMOJOroB OCH30/1a OKHUCISIETCS OOKOBas IIEMb C
oOpa3oBaHMEM AapOMATUYECKUX KHUCIOT C KapOOKCHIIBHOM TpyMIoi,
HEMOCPEICTBEHHO CBSI3aHHOM ¢ OEH30JbHBIM KOJIBI[OM:

0
O Y
CHy—CH; —2» C. +COp * 2H;0

OH

N3 apoMaTruecKkux KUCIOT HauOOJbIIee 3HAaUeHHEe UMEIOT OeH30Has
U JIByXOCHOBHAs TepedTaneBasi KUCIOTHI.

MecTo BBenEeHHS BTOPOTO 3aMECTUTENsI B OEH30JBHOE KOJIBLIO
OTPEEISIETCS XapaKTepOM YK€ UMEIOLIEHCsl B OEH30JbHOM KOJIbIIE TPYIIIIbL,
KOTOpasi UTpaeT poJib opueHTaHTa. [IpaBuna 3amenieHns B OEH30JIBHOM spe
(mpaBWJia OpUEHTAlMK) HMEIT OO0NbIIOE 3HAYEHUE TMpPU PELICHUU
KOHKPETHBIX BOIIPOCOB CHHTE3a apOMAaTUYECKUX COCTUHEHHM.
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3amectuTenu B OCH30JIHHOM SIpE 1O POy OPUEHTALUHU Pa3ICNIAIOTCS
HAa OpPUEHTAHThl MEPBOro M BTOpPOro pojaa. OpUEHTaHTHI MEPBOrO pojaa
(rpynmst —OH, NHy; ankwi; ramoreH u Ap.) HampapisioOT CleIyIOUUi
3aMECTUTENIb TMPEUMYIIECTBEHHO B 0pmo- W napa- TOJIOXKEHUS U
YBEIMYHUBAIOT PEAKIIMOHHYIO CITIOCOOHOCTh OCH30JIBHOTO $]Ipa; OPUEHTAHTHI
Broporo pona (rpymmnsl SOzH; NO,; COOH; C = N u ap.) HanpaBisioT
BTOPOM 3aMECTHUTENIb B Mema- TOJOXKEHHUE M CHIKAIOT PEaAKIIMOHHYIO
aKTUBHOCTH OCH30JILHOTO SI/Ipa.

['uapupoBanue OeH305a SBISETCS peakuuell mnpucoequHeHus. B
pe3ynpTaTe THAPUPOBAHUSA MOJIEKYJIa TEpsieT apoMaTHYECKHE CBOICTBA U
IpeBpamaeTcs B HUKIOTEKCaH.

Bomnpochsl gnss caMmonpoBEepKH
1.Kakue coenvHeHnuss oOpasyroTcsi MpU JIEHCTBUM XJIOpA B MPUCYTCTBUU
xyopuna xkenesa (I11): a) na 6en3o:; 6) Ha TOTYOT; B) HA HUTPOOEH301?
2. Kakoe coenuHeHue MOy4duTCsi, €CJIU JEHCTBOBATh Ha TOJIY0JI XJ10poM (1
MOJIb) MIPU HArPEBAaHUU U OCBEIICHUU?
3. Kak MOJIYYHTh HUTPOOEH301, N-HUTPOTOIYOJI 0 M-
XJIOPOEH30JICYIb(POKUCITOTY, UCXOAI U3 OeH301a?

Tema6. ['asioreHonpousBoAHbIEC MPeebHbIX U HellpeaeJbHbIX
YIJIEBOIOPOI0B
l"anorenoankansl. M3omepus. Homenknatypa. CiocoObl MOTy4YeHUs: U3 CHUPTOB,
MpeaeabHbIX  YIJIEBOAOPOJOB, HEMPENEIbHbIX YIJIEBOAOPOJAOB. XHUMHUECKHE
cBoricTBa. [1oNsIpHOCTE CBSI3U YIJIEPOJ- TAJOTE€H U €€ PEaKIMOHHAsi CLIOCOOHOCTb.
Peakunm noHHOrO (HYKJICO(DHIBHOTO) 3aMEIICHHS TaJloreHAa Ha THAPOKCHIIBHYIO
rpynny, HATPUIbHYIO TPYyNIy, aMUHOTPYIIITY.

["anoreHONMPOU3BOAHBIE  HEMPEACIBHBIX  YIVIEBOJOPOJOB.  XJIOPATEH
(XJIOPBUHMII), €T0 TOJyUCHHE U3 alleTHJICHAa M HCIOJb30BaHUEC B PEaKIUU
MOoJIMMEpU3alMU. APOMAaTUUYECKUE TaJION€HIIPOM3BOJIHBIE C aTOMOM TaJloOT€Ha B
KOJIbILIE U B OOKOBOH IIEIIH.

MeToauveckue yKkazaHusl

[Tpu W3yYEHUU XHUMHYCSCKHX CBOICTB rajoreHONPOU3BOIHBIX
YIJIEBOJIOPOIOB MPEXKJIE BCETO CIEAyeT OOpaTUTh BHHUMAaHHUE HAa TO, YTO G-CBS3b
MEXy aTOMaMH yrliepoja W TajoreHa MoJIIpHa, T. €. DJIEKTPOHHas TIOTHOCTH
napel, oOpa3oBaBIlIed KOBAJICHTHYIO CBsI3b, CMeEIIEHAa B CTOpPOHY OoJjee
AJIEKTPOOTPUIIATEILHOTO aTOMa rajioreHa

—C—>CI

wm  —C% — CI*
Oror  5(GdEeKT CMEIIeHWs DJIEKTPOHOB HA3bIBAETCS  HMHIAYKIMOHHBIM
s dexTom.
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Csi3p C—rasioreH B CUJIy €€ BBICOKOW TMOJIIPHOCTH, PEaKIIMOHHOCIIOCOOHA
M JIETKO pa3phlBacTCid TMpH arake yriepoja 3apspKeHHON OTpHIATeIhbHO
(aykneodmibHOM) yacTureil. [lo3ToMy 3TOT THIT HOHHOTO 3aMEIIECHHUST Ha3bIBACTCS
HYyK1eo@uibubiM.  PeareHT, TPEeACTaBISAIONMN  JJCKTPOHHYIO  Tapy s
00pa3oBaHUsI HOBOM KOBAJCHTHOM CBsA3M, Ha3zbIBaeTCs HyKIeohuiabHbIM (NU') niu
ANEKTPOHOAOHOPHBIM. TakoBeiMU MoOryT ObITh rpymmbsl OH, NH,, CN, anuons
raJIoreHOB, aHWOHBI KUCJIOT U T.J. Peakiuu, uaymye npu y9acTuy TaKUX YacTHII,
0003HaYaroTCs Sy.
o cune neficTBUS B MOHHOM cpefie HyKIeo(UIIbl pacoiaraioT B CICYIOMUN Psi:

- - - = - y / ”’
HS RS >1 > >CI NS
Br > RO™ > CI" >CHj3 C\O' >ON<O-1/2

B HenmossipHO# cpene, riae OTCYTCTBYIOT BOJOPOAHBIE CBS3U M COJIbBaTallMs,
AHUOHBI MaJIbIX pa3MepoB 001alar0T OOJbLIEH HEPrHUel U MO3TOMY SIBIISIOTCS
0oJiee CUIIbHBIMU HYKJIEO(pHUIaMU.
Cnenyer oOpaTuTh BHMMAaHHUE HA Pa3iMyue PEaKIMi TajJoreHONPOU3BOJIHBIX C
BOJHBIMU PACTBOpPAMHU IEJI0UH (Peakiusl 3aMeIleHUsl ¢ 00pa30BaHUEM CIIUPTOB) U
CO COHPTOBBIMH pPACTBOpAMU IIEIOYH (peaKiusi JETUIPOTaTIOreHUPOBAHUS C
00pa3oBaHUEM HETPEIEIbHBIX YTIEBOJAOPOIOB).
CriocoObl MoTyYeHus apOMaTUYECKUX TajJOreHIPOU3BOJHBIX — MPSAMOE BBEICHUE
rajioreHa B O€H30JIbHOE KOJIb110. ['aorenupoBanue B OOKOBYIO LIE€TIh MPOTEKAET MO
MEXaHU3MYy paJUKaIbHOTO 3aMelIeHUus, MpUYeM araka oajekTpoduia (aroma
rajjoreHa) WAET K  O-Y[JIEpOAHOMY  aroMmy.  l'ajmoreHsl  SIBISIOTCA
J€3aKTUBUPYIOIIMMH OpPUEHTAHTAMU T[E€PBOTO pOJAA, T.€. OHU HANPABISIIOT
BXOJKJIEHUE HOBOT'O 3aMECTUTENISL B OpMmo- WIH NApa-ToJI0XKEHUS KOJIbIIA.
Bonpoce agns caMonmpoBEpKH
1.Kak nosiy4uth U3 3THJIOBOTO CIUPTa OPOMUCTBIN ATHI?
2.Hammmmre ypaBHEHHE peaKIMK MOJyYSHUS U3 TIPOIieHa 2-XJIOpITPOITaHa.
3.Hanumure ypaBHEHHE peakIIny MEXTY 2-XJIOPIPOIIaHOM U ITUAaHUAOM KaJusl.
Tema 7. Cnuprsl
[Tonsitue 06 aToMHOCTH CIUPTOB, GYHKIIMOHATBHAS Tpynna. ['oMomoruueckuii psij
IIPEEIbHBIX OAHOATOMHBIX cnupToB. Homenknarypa. M3omepusa. Ilepuunsie,
BTOPUYHBIE W TpeTW4yHbie CcOupThl. CHocoObl TOJNYYEHHS] CIHUPTOB U3
rajioreHaJIkaHOB, 3THJICHOBBIX YTJEBOJ0POJ0B. DU3NUECKHE CBOWCTBA CIUPTOB.
BonoponaHas cBsI3b U €€ BIMSIHUE HAa TEMIEPATYPhI KUTIEHUSI CIIUPTOB.
XUMHUYECKHE CBOMCTBA: XapaKTepUCTHKA CBsA3€M B  MOJIEKYJE CHOUPTA,
peaKkIMoHHas CIOCOOHOCTh THUAPOKCHUIBLHON Trpynmnbl. Peakiuu, mpoxoasiiue ¢
3aMEeIIeHHEM BOAOPOJia TUAPOKCHIBHOM TpymIbl: 00pa3oBaHUE aJKOTOJSTOB,
MOJIy4EHUE CIIOXKHBIX A(upoB. Peakiuu 3aMeleHusl TUAPOKCUIBLHON TPYIIbI: C
rajioreHoBOJI0OpoJiaMu, ¢ rajoreHuaamu ocdopa. Peakiuu oxkucnenus. Peakiuu
BHYTPUMOJIEKYJISIPHON M MEXMOJICKYJISIpHOU feruapataiuu. [loydenrne mpocThix
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a¢upoB. CpaBHEHUI XUMUYECKUX CBOMCTB MPOCTHIX U CIOKHBIX 3¢upoB. [lonstue
0 HempenenpHbIX cnuprax. lIpaBuno OnbrexoBa. [loHsATHE O MHOIrOaTOMHBIX
crnupTax. DTUIICHIJIUKOJIb, TJIMLEPHUH.

MeTtoanuyeckue yKazaHus
CrupTsl copepxkar B Mojiekyie (pyHkunoHanbHyto rpynny OH (ruapokcuibHyro
rpynny). YUucioM TuApOKCUIBHBIX TPYII OINpPEAETSeTCsl aTOMHOCTh cnuprta. B
MHOTOAaTOMHBIX CHMPTax KaXJas TUIAPOKCWIIbHAs TIpyIIa CBsA3aHAa CO CBOUM
aTOMOM YyTJIEpOJa.

Ha3Banus cnupToB MO CHCTEMAaTHYECKOW HOMEHKJIATypEe UMEIOT OKOHYAHUE
-0, uM(Qpoi yKa3pIBaeTCs HOMEpP aToMa YIriepojaa, C KOTOpPHIM CBsi3aHa
TUAPOKCUIIbHAA rpynna. Hampumep:

1 2 3 4
CHy—CH—CHo—CHs
OH

Byranon-2
Hepen OKOHYAaHHUCM -0J/1 IIMHICTCA HA3BAHUC VYIJICBOAOPOJda MHIIHK CI'o
IMPOU3BOAHOI'0, U3 KOTOPOIO 3aMEHOM BOJOpPOJa Ha THAPOKCHUI ITOJIYUCH I[ElHHI)Iﬁ
CIIUPT. Ha3Banus ABYX- W TPCXATOMHLBIX CIIMPTOB HMMCIOT OKOHYAHHC -ouon u -
mpuos  COOTBCTCTBCHHO. B HCKOTOpPBIX ClIy4adX MOJI1 HaA3BaHHA CIIMPTOB
IPUMEHSIOT PAIMOHAIBHYIO U KapOWHOJIbHYIO HOMEHKIATYphl. Hampumep:

CHy—CH-—CH,—CH
OH

MO>XHO Ha3BaThb BTOPOYTHJIOBBIM CIHMPTOM (palMOHalIbHAs HOMEHKIJIATYpa)
WIM  METWITHWIKapOWHOIOM  (KapOuHONbHAs). BaxHOo yMmeTh pas3nuyaTh
IIEPBUYHBIN, BTOPUYHBIN U TPETUYHBIA CIIUPTHI.

Heobxoaumo oOpaTuTh BHUMaHUE HA OCOOCHHOCTH (DU3UYECKUX CBOWCTB
CIUPTOB (QaHOMAJIBHO BBICOKME TEMIEPAaTyphl KHUIEHHS) 3a cueT oOpa3oBaHMUS
MEKMOJIEKYJISIPHBIX BOJOPOAHBIX CBs3€. lIpyM M3ydeHMHM XMMUYECKHX CBOMCTB
CIUPTOB IPEXIE BCEro ClEAyeT pa3o0parbcs B XapakTepe XMMHUECKHX CBS3€H B
MOJIEKYyJIe, TaK KaK XapaKTep CBSA3€Hl ompeaenseT peaklUOHHYIO CoCOOHOCTh. B
HACBIIICHHBIX COUPTAaXx BCE CBSI3U 0, CIEOOBATENbHO, ISl HHUX XapaKTEpHBI
peakuuu 3amenieHus. J(Be 6-cBs3H MOJSPHBIL:

_C6+_06-_ " _06-_H6+’

CJIEIOBATEILHO, 3aMEIIaThC MOXKET BOJAOPO] THAPOKCHILHON TPYIIITBI WITH
BCSI TUAPOKCHITbHAS TPYIITIA B 1IEJIOM.

N3yuas peaknuto neruapartanuu (OTIICTUICHUE BOJBI), HEOOXOIUMO TOHSATb,
B KaKMX YCJIOBHSIX TPOXOIUT BHYTPUMOJICKYJISIpHAS peakius ¢ 0Opa3oBaHUEM
HETIPEICIbHBIX YTIEBOJAOPOJIOB, & B KAKUX — MEXMOJICKYJISipHas ¢ 00pa3oBaHUEM
MPOCTHIX 3(PHUPOB.
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[Ipu wu3ydeHun 3TOro pasaena HEOOXOAUMO cpa3y YETKO OIpPeAeTUTh
Pa3HUIY MEXIY MPOCTHIMU U CIOKHBIMU 3(UpaMU B CTPOCHUM U CBONCTBaX.
Cnoxxnble 3¢upbl BeCbMa PEaKIIMOHHOCIIOCOOHBI — JIETKO THAPOJIM3YIOTCS BOJAOM
U B KHCIIOM W B IIENOYHOM cpefie; MpocThie 3(DUPhl XUMUYECKH MaJIOaKTHUBHBI,
TUAPOJIU3Y HE MOABEPTatoTCsl.

CBoiicTBa MHOTOAQTOMHBIX CIIUPTOB MOBTOPSIIOT CBOWCTBA OJTHOATOMHBIX. Y
MHOTOAQTOMHBIX CIIUPTOB MOXET BCTYNAaTh B PEAKIUIO OJHA WJIM HECKOJIbKO
THIPOKCHIIBHBIX Tpymi. Hambosnee BaXHBIMU NMPEACTABUTEISIMHU MHOTOATOMHBIX
CIIUPTOB  SIBJISIOTCS OTWJICHTJIMKONL (ABYXaTOMHBIM CIHPT) W TIWIECPUH
(TpexaTOMHBIN CIUPT).

Bonpoche ans caMoOnmpoBEpKH
1.Hanumurte GopMymsl CIEIyIOMIMX CIUPTOB: a) 2-0yTaHoina; 0) 2,3-neHTaanonia;
B) 2-MeTmi-2-0ytanona. K kakoMy THITy CHUPTOB OTHOCUTCS KaXKI0€ COeTUHEHHE?
2.Hanuiure ypaBHeHHE peakiuu nojaydeHus 1-0yranona uz 1-6pomOyTana.
3.Hanumure ypaBHeHuss peakuuid l-mpomanosia: a) ¢ HaTpuem; O0) ¢
OpPOMOBOJIOPOJIOM; B) C YKCYCHOM KHCJIOTOM; T') ¢ a30THOM kuciotod. K kakomy
KJIaCCY OTHOCHUTCSI KaXKJI0€ U3 MOITYYECHHBIX BEIIECTB?

4 Hanumure CTpyKTypHbIE (DOPMYITBI TUITUIIOBOTO U METHIIIIPOMUIOBOTO 3(PHUPOB.
Kax nomyauts 3111 3¢upsi?

Tema 8. Auberuabl U KeTOHBI
KapOonunbHas rpynmna. CTpoeHHe aibAeTHIOB U KETOHOB. M3omMepuss U HOMEH-
KJIaTypa albJIeru0oB U KEeTOHOB. CmocoObl TOJYYEHHUS: OKHUCICHHE CIHUPTOB,
TUJPOJIN3 JIUTAIIOTEHONPOU3BOIHBIX, TUAPATALNS AlE€TUIECHOBBIX YTIIEBOAOPOJIOB
(peaxuust Kydyeposa), muposu3 cojieit KapOOHOBBIX KUCIOT.

XapakTepUCTHUKa CBSI3€M B MOJIEKYJIaX albIETUIOB U KETOHOB. XMUMHUYECKHUE
cBoiictBa. Peaknuu mnpucoenMHEHWS BOAOpOAA TUIApOCYIbGUTAa HATPUS,
CUHUJIBHOM KHCIIOTHL. Peakiusi 3aMeleHus KHCIOpoja KapOOHWUIBLHOM TPYIIIbI:
oOpa3oBaHME€ OKCHMMOB, OOpa3oBaHWE alleTajield, PEaKIUu C TEHTAXJIOPHUIOM
docdopa. Peakiuu OKHCIICHUS: OKHCICHUE aJbJACTUIOB (peakius cepeOpsHOro
3epKaJia, peakius ¢ (ETMHrOBOM JKUJIKOCThIO), OKUCTIeHHnEe KeTOHOB. [IpuMenenue
aNbAETUI0B U KETOHOB B OTPACHSAX TEKCTHJIBHOM U JIETKOW MPOMBIIUIEHHOCTH.

MeToauyeckue ykazaHusl

Jnsg  anpaeruioB M KETOHOB XapaKTEpHO HAJIUYUEe B  MOJIEKYJIE
KapOOHWJIbHOMN TPYTIIbI:

O
7
CH3—C—CHy—CHj3 H3C—CH2—C\
Il H
O
KETOH aJIbaACTU/

Ha3panus AJIbJACTUAOB MW KCTOHOB CTPOATCA QaHAJIOTMYHO HA3BAHUAM
CIINPTOB. B AJIBJACTHAAX K HA3BAHUIO YIJICBOJOpOAa CO BCCMHU €TI0 3aMCCTUTCIIIMU
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N00aBJSIOT OKOHYaHUE -aib. Hymepanuio 1nend aTroMoB yriepoja Bcernaa
HAYMHAIOT C KapOOHMUJILHOTO aTOMa yIiiepoJa:
Hampumep:

O
Z
~

H

3 2 1
H3;C—CH,—C
IIpoIlaHaJIb
Ha3Banus anmpAernioB O4YEHH HYACTO OOpa3ylOTCs COOTBETCTBEHHO
Ha3BaHMSAM KHUCJIOT C TEM K€ YMUCIIOM aTOMOB yriepojaa. Hanpumep:

O
s
HsC—CZ_
YKCYCHBIN aJIbJETU
KeToHbl UMEIOT OKOHYaHUE -0H, TUPPOHN YKa3bIBa€TCS HOMEP aTOMa

yraepojia, KOTOPhI 00pa3yeT kapOOHWIbHYIO rpymimy. Hanpumep:

1 2 3 g4
CHy—C—CH—CHs

O
OyTaHOH-2

N3omepust anbIEruIoB MPOSIBISIETCS TOJIBKO B PAa3BETBICHUU paJuKalia,
CBA3aHHOI'O C AJNBJAETMAHOM Trpynnoi. M3oMepusi KETOHOB NPOSBIISIETCS TAKXKE B
Pa3TUYHOM TOJI0KEHUU KapOOHWIHHON TPYIIIIHI.

AJbJIETU]IBI U KETOHBI — XUMHUYECKU aKTUBHBIE COE€MHEHUS. PeakiimonHas
CIIOCOOHOCTh OIpENENsIeTCsl XapaKTepoM CBsi3edl B KapOOHWJIBbHOM rpynme: 1)
HaJU4YUE T-CBS3M — PEAKIUU NPUCOEAMHEHUsA, 2) MOJAPHOCTh cBsizu C=0 —
pEeaKlMK 3aMeIleHUs KUCIopoaa. AJbAETU/Ibl U KETOHBI OKHCIIIOTCS 0-Pa3HOMY,
YTO OOBSICHSETCS PA3NIMYUEM B UX CTPOCHUHU.

[[Inpokoe npruMEeHEHHE B IPOMBIIIEHHOCTH OPTaHMYECKOTO CUHTE3a UMEIOT
MYpPaBbUHBIN U YKCYCHBIN aJIbJIETUABI U AlIETOH.

Bonpoce ans caMonmpoBEpKH
1.Kakue coenuneHus 00pa3yroTcs Ipu OKUCIEHUU: a) 1-0yTanona; 0) 2-Oyranona?
2.Hanummre ypaBHEHUS peakinii B3aNMOJICHCTBUS YKCYCHOTO albAeTHIA:

a) ¢ runapocyinbdurom HaTpus; 0) ¢ ruapokcuiamMuHoM. Kak pearupyer ¢ sTumu
COEAMHEHUSIMU allETOH?

3.Hanumure ypaBHEHUS peakiuii OKUCIEHUS W BOCCTAHOBJICHHS MPOIMHUOHOBOTO
anbAeruaa.

Tema 9. KapOooHOBbIe KHCJIOTHI M UX MPOU3BOIHbBIE

KapOokcunbHas rpymnmna. OCHOBHOCTh KUCJIOT. OJTHOOCHOBHBIE MPEICIIbHBIC
KUCJIOTHI. M3oMepust 1 HOMeHKIaTypa. Breiciiye >kupHbIe KUCIOTHI: CTE€apUHOBAS,
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nanbMUTUHOBAsA. CriocOOBI MOMYyUYEHUS! KUCIIOT: OKHCIEHUE CIIUPTOB, albJIETHIOB,
TUJIPOJIN3 HUTPUJIOB, TUIPOJIU3 TPUTAIOT€HONPOU3BOIHBIX.

PU3UYECKUE CBOMCTBA. XHWMHUYECKHME CBOMCTBA. XapakTep CBI3E€H B
KapOOKcuIbHOU rpynmne. Peaknus nuccouuanyu, oOpa3oBaHHUE COJIEH, TIOTYyUYEHHUE
XJIOPAHTUJIPU/IOB, aHTUJIPUJIOB, CIOKHBIX 3(UPOB U aMUA0B KHCIOT. CBOWCTBA U
IPUMEHEHHUE MPOU3BOIHBIX KUCIOT. AllMiibHAs rpymnma. Peakuus anuampoBaHusl.
HenpenenbHble 0OJTHOOCHOBHBIE KMCIIOTBL: aKpUJIOBasi, METaKpUIIOBasl, UX HUTPHUJIBI
u cnoxusle >¢upsl. [lomuakpunarel. [Momuakpunonutpui. OnenHoOBas KHUCIOTA.
XKup. OmbuieHue xupoB. Mblia.

[ToHsiTHE 0 MMKApOOHOBBIX KUCIOTAX: HIABEJIEBAasi, MAaJOHOBAs, aIUIIMHOBAS
KHUCJIOTBL. TeXHUYECKOE MPUMEHEHHUE aJUITMHOBON KUCIIOTHI.

Meroanyeckue yKazaHusi
Opranudeckre KHCIOTHl XapaKTEpHU3YyIOTCS HaJMuueM KapOOKCHUIILHOW TpPYMIIbI.
KapbOokcunpHast rpynna oJJHOOCHOBHA. V30Mepusi KUCIOT aHAJIOTUYHA U30MEPUN
aJbJIETU/OB.

KapOoHOBBIE KHCTIOTHI OOBIYHO 00Pa3yrOTCs peakluel OKUCIECHUS
aNbJIETU0B, IEPBUYHBIX CIIMPTOB U THIPOJIN30M HUTPHUIIOB.

XHWMHMYECKHE CBOMCTBA KHUCIIOT ONPENCISIOTCS XapaKTEpoOM CBsS3€l B
KapOOKcUIbHOU rpynme. Peakiuu nuccouuanuu U cojeo0- pa3oBaHMsI CBSI3aHBI C
HNOJBWXHOCTBIO aToMa BOJIOpOJAa KapOOKCHIIbHOM rpymmnbel. Bce octanbHble
peakuuu (0Opa3oBaHHME TaAJOr€HAHTUIPHUAOB, CIOXHBIX 53(QUPOB, aMUIOB U
AHTUJIPUIOB) TPOXOAAT C 3aMEUIEHUEM TUIAPOKCHIBHOW TPYMIbl KUCIOTHI.
[Ipou3BoAHBIE KHUCIOT XUMHUYECKHM AKTUBHBI; OHHU SBJISIOTCA alUIUPYIOLIUMHU
areHTaMu (HEOOXOJMMO HMMETh YETKOE IMPEJCTaBICHUE O CTPOCHUM alUIIbHON
TPYIIBI U O PEAKIUAX allJIMPOBAHUA).

O
=
RrR—C
T~ alWIbHasg rpymnna

B nocnegnue rofipl, MUPOKOE MPUMEHEHNE B TPOMBIIINIEHHOCTH TPUOOpEH
HETpeAeNbHbIE KHUCIOTBl, a TaKkKe HUX dSPUPbl W HUTPWIBI, SBISIOLIUECS
HMCXOAHBIMM BELIECTBAMM IS TIOJYYEHHUS BBICOKOMOJEKYISPHBIX COEIUHEHHM,
IIPUMEHSIEMBIX B IPOU3BOJICTBE MNIACTUYECKUX MACC, XUMUYECKHAX BOJIOKOH.

B paznene KMCHIOT CTYIEHTBI 3HAKOMSTCSA CO CTPOCHHEM TaKUX COEIUHEHUN,
Kak >kupbl W MblIa. CremayeT TOMHUTh, YTO JKHP — OTO CIOXHBIM >(up
TPEXaTOMHOT'O CIUPTa— TJIMLEPUHA U BBICIINX KUPHBIX KUCIIOT, IPEACIbHBIX WIIH
HEIpeAeNbHbIX. MBIJI0O — 3TO MPOAYKT IIETOYHOIO T'HAPOIN3a (OMBUICHHS ) )KHPA,
T. €. COJIb BBICIIEN KUPHOU KUCIIOTHI.

W3 ABYXOCHOBHBIX MPEIENbHBIX KHUCIOT OOJbIIOE NPUMEHEHHE Hallia
aJUIMHOBAas KHUCIJIOTA JUIsi TPOMU3BOJCTBA MOJUAMHUAHBIX BOJOKOH (CM. TeMy
aAMUHBI).

Bonpoch nnsg caMonpoBepKH
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1.Kakue rpynmbl Ha3bIBalOTCS allMILHBIMU IpynnamMu uiu anuiamu? Kakoe crpoe-
HUE UMEIOT alliJIbl YKCYCHOM U MypPaBbUHOW KUCIIOT?

2.Hanuiure ypaBHeHUE peakluid MOJYyYEHHUS: a) YKCYCHOATHUIOBOTO 3PHpa, UCXO-
Il U3 TUJIOBOTO CHOUPTAa U YKCYCHOM KHCIIOTBI, 0) YKCYCHOTO aHTHUIpHUAA; B)
XJIOPAHTUJIPUIA YKCYCHOM KUCTIOTBHI.

3.Kakoe cTtpoeHre MMeIOT METHIIOBBIN 3(UpP aKPUIOBON KUCIOTHI, HUTPUIT aKpUIIO-
BOM KHCTIOTHI U IPOAYKTHI X TOJUMEpPU3ALIUN?

Tema 10. HutpocoennHenunsi. AMUHBI.

Hutpocoenuunenuss — a3orcoaepikaliue OpPraHUYECKHUE COCIUHEHMS,
umerone pynkunoHanbHyto rpymmy NO,. M3omepom 3Toil rpynmsl, sBISETCS
rpynmna ONO — ¢yHkimoHanbpHas rpynmna 3hUpoB a30TUCTON KUCI0Thl. M3oMepusi.
Homenknarypa.  Pa3nuuaroT  mepBUYHBIE,  BTOPUYHBIE U TPETUYHbBIC
HUTPOIPOU3BOHBIE, apoMaTHYeCKUe HUTPOIPOU3BOHBIE. Paznuuue
OTIPE/EIACTCS XapaKTEpUCTUKOM aToMa yrjiepoja WM pajJukaja ¢ KOTOPbIM
cBsi3aHa HUTporpynna. Hanpumep:

(|:H3 NO,
HiC—CHy—NO;  HiC—CH—CHy  HiC—C—NO,
NO, CH,
a) 0) B) r)
a — TICPBHUYHOE HUTPONPOU3BOAHOC; O — BTOPUYHOE, B — TPETUYHOE, T —

apOMaTHYECKOE.
OnexTponHbie obnaka cBszed N—O cmemensl k 60s1ee AIeKTPOOTPHUIIATETIHLHBIM
aTOMaM KHCJIOPOJa, BCIIEICTBUE YETO IMPOSBISIETCA CHJIBHBIA OTPULATEIbHBIN
WHIYKIUOHHBIM 3G (EKT HUTPOrpymmbl, T.6. MOJEKYJbl HUTPOCOCAUHEHUN
00JIaJIal0T APKO BBIPAXKEHHON MOJSPHOCTHIO. DJIEKTPOHOAKIIEITOPHBIE CBOMCTBA
HUTPOTPYTIIHL. Bausanaue Ha O-yTJICPOJHBIE aTOMBI. Tayromepus
HUTpocoeauHeHUM. CriocoObl MOTyYeHUS. XUMHYECKUE PEAKIIMH 10 HUTPOTPYIIIE
U TIO 0-yTJIEPOJHOMY aToMYy (KOHJEHCAIH).

ApoMaThueckue HHUTPOCOCAWHEHHUs. BiusHHE HUTpPOrpymnmbl Ha OCH30JbHOE
KOJIbIIO. Peaknnu nmpoTeKaromue B KOJIbLO, U 10 HUTPOTPYIIIE.

Crpoenue amuHoB. [lepBuuHbIe, BTOPUYHBIE U TPETUUHbIE aMUuHbI. HoMeHKIaTypa,
n3omepus. llonydeHne BOCCTAaHOBIIEHMEM HUTPOCOEAMHEHUM, BOCCTAHOBIICHUEM
HUTPUJIOB, JCHCTBHEM aMMHAaKa HAa TaJIOTCHAJIKaHbl. XWMHWYECKHE CBOMCTBA
aMUHOB: OCHOBHOCTh aMHMHOB —pEaKIMUd Cc0Jeo0pa3oBaHus C KHUCIOTaMH,
AJTKUJIMPOBAHUE aMUHOB rajoreHaJKkaHaMu, alWJINPOBAHUE aMUHOB,
B3aUMOJIECTBUE C a30TUCTOU KUCIOTOU. YEeTBEpTUUHBIE aMMOHUEBBIE OCHOBAHMS
u COJIH. Ilonstue 0 JaMHHax. I'excameTnneHguaMuH. Peaknus
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IIOJIMKOHACHCAaIl M. HonyquI/Ie CHHTCTHUYCCKOI'O BOJIOKHA n3
IreKCaMCTUICHANaMHHa U aI[I/IHI/IHOBOﬁ KHCJIOTBI (HaﬁHOH).

MeToanuyeckue yKazaHus

Hutpocoenunenusi anudatuyeckoro psja MmojaydyaioT B MPOMBIIIICHHOCTH
HUTPOBAaHHEM TapaUHOB MapamMu a30THOW KUCJIOTHI MPU BBICOKON TeMIepaType.
B naGopaTopHbIX YCIOBHSIX 4acTO HCHONB3YIOT peakiuio KonoBamoa M.U. —
XKuaKo(]azHoe HUTPOBaHUE pa30aBIECHHON a30THON KUCIOTOM.

[lepBuunbie W BTOpHYHBIE HUTpoankaHbl cmibHble CH-kucmoTel. OnHH
CITIOCOOHBI K TAYTOMEPHBIM MPEBPAILCHUSIM HOPMAJIBLHOTO HUTpocoeauHenus (1) u
al-HUTpOcoeAMHEHUs (2) yepe3 cTaauto oomiero kapobanuona (3):

€]
@ro 8 OH
HiC—CH N7 + g - c—cH=N" |H& HC—CH=N_  *+B
u_ N\ ’ ~0 : ~0
H g o ©

1) 3) (2)

AMHMHBI MOXHO pacCMaTpuBaTh KaK MPOAYKTbI, IIOJYyYECHHBIE IpU
3aMEUICHUA aTOMOB BOJOPOJAa B MOJIEKYJIE aMMHUAaKa Ha aJKWJIbHBIC PaJIUKaJIbI.
AMWHBI pa3ieNsItOTCS Ha MIEPBUYHBIC, BTOPUYHBIE U TpeTUuHble. OHU BCTYMAlOT B
peakiuu cojaeo0pa3oBaHUsl C MHUHEPAJIbHBIMU KHUCJIOTAMH, QJIKWJIUPOBAHUS WU
anunupoBanus. M3  nuaMuMHOB ~ HAuMOOJBIIMM  WHTEpEC  NPEACTaBIsET
reKCaMeTUJICHIMaMUH, TaK KaK MpH KOHJEHCAIlMU €ro C JUKapOOHOBBIMU
KHCJIOTaMU (aAUMUHOBOM KHUCJIOTOHM W Jp.) 0Opa3yroTCsi BBICOKOMOJIEKYJISIPHBIC
coeIMHEHUs (CMOJIbI), UCHOJIb3yEMbIE JI TOJYYEHUs TMOJITUAMUHBIX BOJIOKOH
(naitiona). 3;mech ClenyeT ONpeNeNuTh MPUHIUIUAIBHYIO Pa3HUIy B CIIOCO0ax
IIOJIy4YE€HUsI BBICOKOMOJIEKYJISIPHBIX COCIMHEHHM pPEaKUuMeu IOIMMEpU3aluu U
MOJIMKOHECHCALINH.

Bonpoce nnsg caMonpoBepKH
1. Hamumure Qopmynbl  CIEAyIOMMX BEIIECTB: a) U3OMpONMWIaMuHa; 0)
METHUJIBTOPOYyTWIJIaMUHA; B) TpudTUIaMuHa. Kakoe W3 OTHUX COEIUHEHUN
OTHOCHUTCS K KJIacCy NEPBUYHBIX, BTOPUUHBIX U TPETUUHBIX AMUHOB?
2.Kakoe coenuHenue o0pa3yercs MpH JEHCTBUU HA dTUIAMHUH XJIOPOBOJOPOIHOM
KUCJIOTHI?
3.Kakoe BemecTBo 00pa3yeTcst IpH B3aUMOJCHCTBUN TPUAITHIIAMUHA ¢ OPOMUCTHIM
STUIOM?

4 Kakoe cTpoeHHE HUMEET TeTpaMeTwieHauamMuH? Hamummre cxemMy peakiuu
MOJIMKOHJIEHCAIINM, TPOTEKAIOUIed MEeXIy OTUM JUAMUHOM U aJUIUHOBOM
KHUCJIOTOM.

Tema 11. ®eHoJIBI, apOMATHYECKHE CIUPThI, XUHOHBI.

Paznumna B crtpoenun (eHONOB M apomaTHdeckux crnupToB. DeHonsl u
kpe3odbl. CrmocoObl moydeHus (EHOJOB M KPe30JOB W3 CYIb(OKUCIOT U
rajoreH03aMeNIEHHbIX apOMaTUYECKUX YIJIEBOAOPOJOB, W3 KaMEHHOYTOJbHOU
CMOJBI. XHWMHYECKHE CBOMCTBA. B3ammHOe BimMsHHE OCEH30JILHOTO sSapa H
TUAPOKCUIILHOM TPYIIBI B MOJIEKYJIe (DeHoa.
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Kucnotueie cBoiictBa ¢denonoB. denonsarel. I[lomyuenue mnpocTeix Wu
CIIOXKHBIX 3(upoB (¢eHosoB. Paznuune CBONCTB (DEHOJIOB U CHUPTOB.
['anorenupoBanue, cynabpupoBaHue, HUTpoBaHue (eHona. [IpomblnuieHHOE
npuMeHeHue (¢enosoB. PeHonanbaeruAHble CMOJbL. [IMKpUHOBasg KuCIOTA.
[TonsiTue o 1ByxaToMHBIX (eHonax. [ToHsTHE O XMHOHAX.

MeTtoanuyeckue yKazaHus

@DeHOJIBI COAEPKAT TUAPOKCUIIBHYIO I'PYIIY, CBA3aHHYIO HENOCPEICTBEHHO
C apOMAaTUYECKUM SIIPOM, & ApOMATHUYECKUE CIIUPTHI — B OOKOBOM LIETIH.

XuMHYeCcKue CBOWCTBA (DEHOJIOB M ApOMATUYECKUX CIIUPTOB pa3inyHbl. Tak,
(GeHOMBI, B OTAMYKE OT CHUPTOB, MPOSIBISIOT KUCIOTHBIE CBOWCTBA W OOPa3yloT
(GeHONATHI ¢ OCHOBaHUSMU. bonee KUCHIBIN XapakTep THIPOKCHIBHOW TPyHIbl y
¢denoma oOyCIIOBIIEH BIMSHHUEM OEH30JHOTO KoJiblla. B cBO ouepens,
TMAPOKCUJIbHAA TPYIIA CHUJIBHO YBEJIWYMBAECT PEAKIHOHHYIO CIIOCOOHOCTH
OCH30JIbHOTO KOJIbLIAa (3aMecTUTENh mepBoro poxa). KucimorHele cBolicTBa
(PE€HOJIOB YCHJIMBAIOTCS MpPU HAIUYUM B HMX KOJBIE 3JIEKTPOHO-aKLIENTOPHBIX
3aMECTUTENIEH, KOTOpbIE CIOCOOCTBYIOT [€JIOKAJIM3alluKd 3JIEKTPOHOB aToMa
Kucjaopoga rujpokcuna. @OeHonbl He 00pasyloT CIOXKHBIX 3(UPOB IpHU
B3aUMOJEHCTBUM C KHCIOTAMM, KaK 3TO CBOWCTBEHHO aIU(paTHUECKUM CIHPTaM.
JUig mostydeHusi 3TUX 3(QUPOB HCIONb3YIOT CUJIbHBIE AIMIMPYIOLIUE CPEACTBA —
AHTUAPUIBI U XJIOPAHTUIPHUIBI KACIIOT:

_0
OH + H3C— C —> O— C CH; + Hcl

“cl

I[Ipu npeiictBuu Ha (GeHonsl mnsTuxgopuctoro docdopa
NpakTUYECKH HE TMPOHMCXOJAHMT 3aMCIMEHUS THIPOKCHUIA

rajoreHomM — o0O0pa3ywTcss MNPOAYKTH TaJlOTEHUPOBAHUSN
asapa unu 3hupsl bochopcomepxanux KHUCJOT.
JIByXaTOMHBIE beHonmbI CYHECTBYIOT B BUE 0-
(nupoxatrexuH), M- (pe3opuuH) u T1- (THIAPOXUHOH).
TpexatomMubie (GEHONB MMEIT TPHU H30MEpa: MUPOTanIIOI,
braopoOrnOUUH, OKCUTHUJIPOXUHOH. OHu CXOIHBI no
CBOWCTBAM ¢ OJHOATOMHBIMU (eHOTaAMU: TNPOSABIAIT
cBOo#cTBA KHCJOT, o0pa3ymoT 3 upHI u aApyrue
npousBoaHsie no OH-rpynme, nawT UBETHBIE peakUHUU C
xnopunom xenesza (IIl), HO nerde OKHCHASIOTCS [0
COOTBETCTBYIIHUX XUHOHOB.

ApoMaTHUYECKHE CIIUPTHI NOJAYy4YawT TUAPOIHU3OM

AapOMAaTUYECKUX AJKHITaJOTEHUJOB HUJIU TNO pEakLHUHU
Kanunnnapo um3 apomaruueckux anbaerugoB. [[o mHOrum
CBOUCTBAM OHU MJAEHTHUYHB alU(PaTUUYECKUM COUPTaAM.
PasznuyarwT o0- U n-xuHOHBI. Ilpocrtenmue U3 HUX O-
OEH30XMHOH U TN-0eH30XHMHOH. Ilo cCcTpykType MOJIEeKyIl
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XUHOHOB BHJIHO, YTO OHHU SBISIOTCS IHUKJIHUYECKUMHU
HEHACHIMEHHBIMH KETOHAaMH U HE€ OTHOCSITCA K HCTHHHO
apoMaTHUYECKUM COCOUHEHHSIM. PaccMaTpuBarwT UX OOBIUHO
B 3TOM pSAAy, yYUTHIBas JETKOCTh B3aMMHBIX MNEPEXOTOB
MEXJIy HHUMHU ¥ COOTBETCTBYIIHMH JBYXAaTOMHBIMH
beHomaMu.

AHanmoOTHUYHO OCEH30XMUHOHAM CYIECTBYIOT
HaQTOXMHOHB, AHTPAXUHOH U JAPYTHUEe XUHOHBI. M-XUHOHBI
HECKOJIbKO yCcTOHUYHMBEEe O-XHMHOHOB. OOBIYHO XHUHOHBI
NOoJy4arT OKHUCJIEHHUEM 0- u M-JTUOKCH- unu

IUAaMUHO3aMEIMEHHBIX COOTBETCTBYIIHUX YILJIEBOIXOPOIOB.
OkuciieHHeM MOHOAMHUHOB XHMHOH TOJIy4yaeTcs 4Yepes
CTaaHI0 oO0Opa3oBaHHUA beHUNTUAPOKCHUIAMUHA U
XUHOHUMHUHAa. XHUHOHBI 00pa3ywT Cc GeHoJdaMu TNPOIYKTH
NPpUCOEJUHEHUSA TUNAa XUHTUApoHa. [loMUMO OOBIYHBIX AN
KETOHOB PEaKIUMW XMHOHBl BCTYNAaKWT C JHEHAMHU B pPEaKIU U0
nueHoBoro cuuHtesza (1,4- u 1,6-mpucoenguHeHue), 4UYTO
ONPUBOIUT K o0pa3oBaHUIO HEHAaCBHIIIEHHBIX
KOHJIEHCUPOBAHHBIX HUKIHNYECKUX MOJEKYI.

Bomnpocsl gns caMOnpoBEpKH
1. Kakue u3 yka3aHHbIX HUKE COEJUHEHUHN U KaK pearupyroT ¢ BOJHBIM pacTBOPOM
TUAPOKCUJA  HATpus: a)  O-Kpe3os; ©O)  MNpONUJIOBBIA  CHOUPT;  B)
OeH3oncynbhokuciora?
2. Kakoe cTpoeHre MMEIOT METHUJIOBBIA U YKCYCHBIN d(huphl peHoma?
3. Kakoe coequnenue oOpa3yeTcst Ipy OKUCICHUH TUAPOXUHOHA?

Tema 12. ApomaTuyeckue ajiberuabl 1 KETOHBI.
CtpoeHre apoMaTHYECKUX albJCTUIIOB M KETOHOB. beHzanbaerus. AnetodeHoH.
Cnocobbl  monmydenusi mno  peakuusMm — [arrepmana-Koxa,  KoHaeHcarus
apoMatuyeckux anpaerugoB mno Kisiizeny m mo peakmuun Dpunens-Kpadrcea.
XUMHYECKHE CBOMCTBA APOMATHYECKUX AJBJACTHUIIOB W KETOHOB. Peaknwus
Kannumappo. Aunbaerusibl ¢ KapOOHWIBHOM Tpynmol B OOKOBOHM  Iiemwu.
ApoMaThyecKue€ U CMEIIaHHBbIE >KHUPHOAPOMATUYECKUE KETOHbL. BiusiHue
KapOOHUJILHOW IPYIIBI HA O€H30JIbHOE KOJIBIIO.
MeToanyeckue yKa3aHusl.

ApomaTuueckue aJIbJICTU b u KETOHBI MOJTy4aroT TUIPOJIU30M
ApUIIATKWIAUTAIOTCHUI0B, OKHUCJIECHUEM YTJIEBOAOPOJIOB M  apOMaTUYECKHUX
cnupToB, 1o peakuuu [arrepmana-Koxa (mpsmoe BBeIeHHE alibJACTUIHOU
IPYIIbI), TPU KOHJEHCAIMM apOMAaTHYECKUX aibiaeruaoB mno Kisizeny u mo
peaKkuy auuIMpOBaHHUS:

0
HC—C//O — 7
v TR Alck \_ T Hc
Cl CH3
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ApoMaTudeckue anbJIerubl M0 CBOWCTBaM BEChbMa CXOAHBI C adU(paTHUYECKUMU
anbAEruaMy, UMEIOIIMMH TPETHUYHBIA O-YIJIEPOJHBIA aTOM, T.€. OHU BCTYMNArOT
IPAKTUYECKU BO BCE PEAKIIUU, CBOMCTBEHHbIE MTOCIIETHUM, U TaKKe HE CIIOCOOHBI K
anbAOJIBHOW KOHAeHcauuu. OAHAKO €CTh psif OTJIMYMA — CaMOIPOHM3BOJIBHOE
OKHCIICHHE Ha BO3yX€, KOTOPOE YCKOPSETCS HA CBETY WM B IPUCYTCTBUH COJIEN
METAJIJIOB IEPEMEHHOM CTENEHN OKUCIICHHUS], B IPUCYTCTBUU LIMAHUIOB IIEITOYHBIX
META/VIOB apOMAaTUYECKUE albJETUbl BCTYMAIOT B pEaKIMI0 OEH30UHOBOM
KOHJEHCAIMU. XAapAKTEPHOW pEAKIHEN apOMaTHYECKUX aIbJAETHUIOB SIBJISETCS
peakiusi C. Kannummapo. Kongencamueit anpaeruoB ¢ ¢eHoJaMU MOTy4YaroT
COCTUHEHUS] TPU(PEHUIMETAHOBOTO psiia, M3 KOTOPHIX CHHTE3UPYIOT IICHHBIC
OpraHu4ecKue KpPacUTENH. Anpaerunnas rpynmna SIBJISIETCSA
ANEKTPOHOAKLENITOPHOW TPYNION M JAE3aKTUBUPYET apOMATHYECKOE KOJIBLIO B
peakIusaX AIIEKTPOPMILHOTO 3amerneHust (Sg), CIocoOCTBYS M-OpHUCHTAITUH.
Anpaerunibl ¢ KapOOHWJIBHOM Tpynmoil B OOKOBOM II€MM TOJYYarOTCS W3
OeH3aJIpJIern/ia MyTeM €ro KOHJEHCAIMU ¢ COOTBETCTBYIOIIUMU alln(aTHIeCKUMU
anbIeruaaMu. Paznuyaror  4MCTO  apOMaTHYeCKMEe U CMELIAHHBIE
KUPHOAPOMATUYECKHE KETOHbl. B CMEImaHHBIX apOMATHYECKUX KETOHAX
KapOOHWIIbHAsE TpyMNNa CBsA3aHAa HEMOCPEICTBEHHO C aTOMOM YIiepoja
apOMaTHYECKOr0 LHKJIA W HAaxXOIWUTCA B CONPSDKEHUU C €ro M-3JEKTPOHHOU
cucteMol. B pe3ynbTare peakiuoHHas COCOOHOCTh TaKUX KETOHOB HMXKE, YeM
anudatnyeckux. OHM COBEPUIEHHO HE YYaCTBYIOT, HApUMEp, B PEAKUUAX C
TUAPOCYIb(MUTOM HATpUs, HE CIOCOOHBI K mnonumepusauuu. OJHAKO, Kak u
apoOMaTU4YeCKHe  albJEerH/bl, OHU  pPEArPYyIT C  TUAPOKCHIAMUHOM,
(eHMITuIpa3uHOM, a TaKXe KOHACHCUPYIOTCSA C aHTHAPUAAMHU KHCIOT U CO
CIOXHBIMU 3(upamu. YUucTo apoMaTthyeckne KETOHbl 0oJiee MacCUBHBI, YeM
CMEIIIaHHbIC, KAaK B PEAKIUSIX KapOOHWUJIBHOW TPYIIbl, TaK M B PEAKIHUAX
3amewieHus. I[lpu BbBICOKOM TeMIeparype MOJA JEUCTBUEM MIEIOYEH OHHU
pacIlerUIsoTes,, 00pazysl apoMaTHYECKUH YTJIEBOJOPOA U COJIb apOMaTHYECKOM
O

0]
C + NaOH ——> + C—ONa

KHUCJIOTBI:
Keronnas rpynma, kak W anpIerujHas, AC3aKTUBUPYET KOJIBbLO B PpEaKLUAX
ANIEKTPOPUIBHOTO 3aMEIICHUS U SBISETCS M-OPUEHTAHTOM.

Bonpoch nnsg caMonpoBepKH
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. Berymator nu B peakuuu KaHHULIIApO U anbJoJIbHOM KOHJEHCAIUU
(beHUITYKCYCHBIN U O€H30MHBIN anbaerua? Hanummre ypaBHEHUS peakIui.

2. C noMOUIbI0 KaKUX PeaKIuil MOKHO OTIUYUTH alleTOPEHOH OT U30MEPHBIX EMY
opmo-, Mema- ¥ napa-TOJIyUJIOBbIX AJIbJIETUI0B?

3. Kakue npeBpanieHusi HCbITHIBAIOT aPOMATHUUECKHUE aJbJACTUIbI: a) B PEAKIIMH C
aHWIMHOM; 0) B MPUCYTCTBUU IIMAHUIOB IIEIOYHBIX METAJUIOB; B) B PEAKLMSIX C
dbeHomamu.

Tema 13. ApomaTrnyeckue aMMHbI. A30- M JUA30COCIMHEHUS.

CrpoeHnue apoMaTtnueckux aMuHOB. AHWIMH. Tonyuaunel. CrocoObl
MOJTy4YECHUS MIEPBUYHBIX apOMaTHYECKHUX aMHUHOB BOCCTaHOBJICHUEM
HUTPOCOEAVHEHUN (peakuus 3WHWHA), 3aMelleHueM TanoreHa. Peakuun
apOMAaTHUYECKUX aMUHOB C MUHEPAIBHBIMUA KUCIOTaMU. Peakiuun annimpoBaHuU U
ATKWIMPOBAHMS aMUHOB. ALIETAaHWIIN]I, METHJIAHWINH, TUMETUIAHUIVH. [lelicTBue
a30TUCTOM KHCJIOThl HA TMEpPBUYHBIE APOMATHUYECKUE aMUHBL. BinsHue
aMUHOTPYMIBl HAa PEAKIIMOHHYIO CIOCOOHOCTH fAjpa. ['anoreHupoBaHue, HUTPO-
BaHue, CyibpupoBaHre aMuHOB. DeHWICHIMaMUHbl. Peakius 1ua3oTupoBaHus u
ycioBusi ee mpoBeacHus. CTpOCHHE M CBOWCTBA COJIEH AUA30HMS. 3aMELICHHE
IWa30rpynnbl  Ha THUAPOKCHI, aTOM TrajoreHa, uUuaHorpymmy. Peaknus
azocodyeranus C apoMAaTHUYECKUMU amMuHaMu U (eHomamMu. A30COeTUHEHUS.
A30KpacuTenmy.

MeToauveckue yKazaHusl

ApoMaTuyecKne aMHHbI, KAK M aMHHBI KUPHOTO PsAAa, Pa3feisioTCi Ha
MepBUYHbIC, BTOPUYHBIE W TpeTUuHbie. Kitaccmyeckum cnocoOoM MoydeHus
MEPBUYHBIX APOMATUYECKUX aMHUHOB SBJsieTCs crnocod 3uHuHA. DEeHUSIbHBIN
paauKal, BIWSIS HA AMUHOTPYIIY, CBS3aHHYIO HEMOCPEICTBEHHO C SAPOM,
CHM)KAET €€ OCHOBHBIE CBOMCTBA. I103TOMY OCHOBHOM XapakTep apoOMaTHUYECKHX
aMUHOB MEHEE BBIPDAXEH, YeM y aMHUHOB >KHpHOro psina. Emie ciabee BbIpaxeH
OCHOBHOHM XapaKTep y BTOPUYHBIX M TPETUYHBIX YUCTO apOMATUUYECKUX AMHUHOB.
Kak u amuHbBl XUpPHOrO psiga, apoMaTUYECKHE aMHUHBI BCTYINAIOT B pEaKUUU
coJieoOpa3oBaHusl, ANKWJIMPOBaHUS M amuiupoBaHusi. OUeHb BAXKHOW peakiuen
NEPBUYHBIX APOMATHYECKUX aMUHOB SIBJISIETCS pEAKUUs MMOTYYEHUS U3 HUX COJEH
JIAA30HUS.

AMUHOTpYIIA, KaKk ¢ (QEHOJBHBIM THUIPOKCUJ, CHJIHHO TMOBBIIIAET
PEaKIMOHHYI0 CHOCOOHOCTh OEH30JBHOIO Spa, BCIEACTBUE YEro peakiuu
3aMEIIEHUd aTOMOB BOJOpOAAa SfJpa y apOMATHYECKUX aMHHOB MPOTEKAIOT
OCOOCHHO JIETKO. ApOMAaTHYeCKHE aMHUHBI JIETKO OKHUCIAOTCSA. [IpoayKThl
OKHCJICHUS] aHWJIMHA (aHWJIMHOBBIN YEPHBIN) UCMONB3YIOTCA B KpameHuu. Coiu
JTIMA30HUST YCTOMYMBHI TOJBKO B KUCIION cpejie U Ipu HU3KoM Temrieparype (ot 0 10
5°C). Onu 007a1ar0T BBICOKOW PEAKIIMOHHOW CIOCOOHOCTHIO, Ojarojapsi uyemy
MPUMEHSIIOTCS B CHHTE3€ OpPraHuYecKuX coequHeHnil. C HUX MOMONIBI0 MOKHO
MOJIYYUTh IOYTH BCE KIACCHI OPraHUYECKUX COCTMHEHNU apOMaTUUYECKOIO psia.
JIns coneil Aua3oHUs XapaKTepHbl PEaKIUK JBYX THUIOB: 1) peakuuu ¢ BbIACICHU-
€M a30Ta, IPU MOMOIIK KOTOPBIX AUA30TPYIIY MOKHO 3aMeHsTh rpynmnamu:—OH,
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—C = N, ranored u ap. OTU peakuuu HAYT NMPU HArpeBaHUM; 2) peakuuu Oe3
BBIJICJIEHUS a30Ta, K KOTOPBIM OTHOCSITCSI PEaKIIMU BOCCTAHOBJICHUS JIUA30TPYIIIIBI
M aszocoueTaHus. B pe3ynpTare 5TOM peakuuu a30COYETaHUsS IMONy-4aroTcs
a30COEIMHEHMs, MHOTUE U3 KOTOPBIX MPUMEHSIOTCS B MPOMBIIUIEHHOCTH B Ka-
yecTBe Kpacurteneil. Crenyer NOTYEPKHYTb, UTO TOJBKO (EHONBI U
apoMaTUYeCKHe aMUHBI BCTYNAIOT B PEAKIIMIO a30COYETAHUS C COJISIMU JAMA30HUS,
tak kak rpynnel —OH u —NR; sBmsatorcs 3amecturensmMu | poma u
aKTUBU3UPYIOT BOJOPOJ B napa-nojiokeHUH. Peakuuum Oe3 BbIIEIEHUS a30Ta
MIPOBOST MPH HU3KUX TEMIIEpATypax.

Bonpoche ans caMoOnmpoBEpKH
1. Hanuiure ypaBHEHHE peakiiuy MOTyYeHHs N-TOMyUIMHA 0 3UHUHY.
2. KakuM 00pa3oM aHWIMH pearupyer: a) C COJSTHOM KHUCIIOTOM; 0) C YKCYCHBIM
aHTUJPUJIOM; B) C OPOMHUCTBIM ITUIIOM?
3. Hanummre ypaBHEHUs peakiyil B3aMMOAECUCTBUS a30TUCTOM KUCIOTHL: a) C 0-
TOJYUJIMHOM (B TNPUCYTCTBUU COJISHOM KHUCIOTHI); 0) C METUIAHWIMHOM; B) C
JIUATUIIAHWINHOM.
4. Kak npeBpaTuTh O-TOJIYHWAMH B coiib Aua3oHus? Hanumunrte ypaBHEHHE
peakuuu. Kak mpoucxoauT pasiiockeHHUe 3TOM COJU MpH HarpeBaHUU €€ BOJHOIO
pactBopa?
5. Kakum 00pa3om colib TUa30HUs, MTOTyYEHHAs U3 N-TOJIYUIMHA, PEarupyeT:
a) C IUATWIAHWINHOM; 0) ¢ peHosom?

KOHTPOJIBHBIE 3ATAHMUSI.

S3AHAHUE |
Jns Kaxaoro yKa3aHHOTO COEJAMHEHHUs JOJKHAa OBbITh HamucaHa
pa3BepHyTasi CTPYKTypHas GpopMmyJsia M JJaHO Ha3BaHUE MO CUCTEMATUYECKOU
HOMEHKJIaType:
1. HazoBuTe cieayronme CoOeJMHeHUs] BCEMH BO3MOXKHBIMU CTIOCOOAMU:
a) (CH3)3C—C2H5,
B)

27



CH; CH;

CH,=CH- c—c C=C—CH=CH,
CH, CH;

r) CHs-CH(CHs)-CH=C(CH,)-C,Hs

2. HazoBuTe cneayronme COeAMHEHNUS BCEMU BO3MOKHBIMU CIIOCO0aMU:

a) CH3(C,H;).CH;
0)
Clszs
CH3— CF_I - CHZ_ C= CH2
CH;

B) CH,=CH-C=C-CH,-CH=CH,
F) CH3'C(CH3)2'CH2-C(CH3)2-C3H7

3. Hanuiure ctpykTypHbie (GOPMYIIBI CIEAYIOMIMX YTIEBOAOPOIOB:
a) 2,3,3-TpuMeTuiinenTan; 0) 3-meTuin-2-0yTeH;

B) JAUBHHUWJIAIICTHUIICH, F) I/I306YTI/IJIEIJIJIHJI3TI/IJI€H. COGI[I/IHGHI/I}I Ha3BaHHBIC

[0 pallMOHaNIbHON HOMEHKIIaType HazoBuTe o MIOITAK.

4. HazoBuTe CleyIonue COeTNHCHHUS
a) CH3C(CH3),CH(C,Hs)CHg;
0) CH,=C(CH3)—CH = CHj;

B)
o
CH,=CH-— (le— CH,-CH,—CH—CH=CH,
CH;
r)

CH,=CH—-CH=CH-CH=CH»

5. HazoBure CICOAYIOUIUE YTICBOAOPOIBbI:
a) CH3C(C2H5)2 C(CH3)3; 6) CHg—C: C—C2H5;

B)
_CH;
CHp= CH- CHp—CH_
CH;

r)
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g
CHs—CH—CHo-C= C—(:Hz—(li—CH3

CH3 CH3

6. Harmmure cTpykTypHbIe (OPMYIIBI CIICAYIOIIMX YTIEBOAOPOJIOB:
a) 2,2,4-TpuUMeTHII-3-3TUJITEKCaH;

0) 2,3-numeTnn-1,3-neHTaueH;

B) IMU300yTHUIALIETUIICH

I') IpONUJBTOPOYTHIIAIETHIICH.

CoenuHEHUs, Ha3BaHHBIC IO pPAllMOHAJbHON HOMEHKIATYpE,
Hazosute mo MIOITAK.

7. Hannmure cTpyKTypHBIE (POPMYJIBI CIEAYIOMIMX YTIEBOAOPOIOB:
a) 2,5-nuMeTui-4-3TUITeKCaH;

0) 2,5-1UMeTUIreKCHuH-3;
B)3TUITPETIECHTUIHEONMEHTUIITUIICH;

I') BUHUJAJJIUJIAETUIICH.

CoenvHeHUsA, Ha3BaHHBIE IO PALMOHAJIBbHON HOMEHKIATYypeE
HazoBute no MIOITAK.

8.HazoBuTe ClleyIONNE COETUHEHHS:
a) (CH3),CH-C(CH3)(C,Hs)CH,C(C2Hs),CHg;
6) (C2Hs),C = C(CHz)—C(CHy)s;

B()3H3— C=C-CH,-CH-CHy~C=C-CHj
CH,
r)
CH,—CHj
CH,=C—CH,~C=CH,
CHy—CH,

9.HazoBwuTe cremyroniue CoOeTMHCHNUS
a) (CHg)z(C3H7)C—CH(C2H5)CH3,

B) C6H5 — CH:CHz,

r) 1,2,4-TpusTHNOEH301.

10. Hanummmre cTpyKTypHBIE (POPMYIIBI M HA30BUTE CIETYIOIINE
coennHeHus o HomeHkaarype MIOITAK:

a) METHJIIUATUIIN30MPONUIMETAH;

0) CUMM-TUMETUIIUITUIIITUIICH;

29



B) METUJIBUHUJIAIICTHUIICH;
T') TUATUIM30TIPOIUIOY THIIMETAH;

11.HazoBuTe ciaeayromnme CoeuHeHUS:
a) (CH3)3sC—CH(CH3)C(CHs)s;
6) CH;CH = C(C2H5)2,

B)
HsC
CH—CH,—CH;
CyHs
r)

D

12. Hanmummmre cTpyKTypHBIE (DOPMYITBI M HA30BUTE:
a) TU-TpeT-OyTUIIMETaH;

0) METHJIN30MPONUIAIETUIICH;

B) CUMM.AUOYTUIIIUTPET-TICHTUIIITUIICH;

T) NpONWI(PEHUIMETAH.

13. HazoBuTe crnemyromiue COEIUHEHUS:
a) (CH3)2CH—CH2—C(C2H5)2—CH(CH3)2,

6) CH, = C(CHg)—CH(CHg)—CHz-CH(CHg)2,
B) CH3;CH,; — CH=CH — CH(C6H5) — CHjg;

F) HC=C - C(C2H5)2 — CH=CH - CH; — CHjg;

14. Hanuiure cTpyKTYpHBIE POPMYIIBI CIEYIOUUX YTIIEBOOPOIOB:
a) 2,4-muMeTHI-3-U30TPONHIITEIITaH;

0) 3,4-IUATUIIOKTaH;

B) 2,2,5,5-TeTpameTni-4,4- Tu3THUI-6-U30TIPONMIIOKTAH;

r) 2,5- nudennn-3-BUHIITENTAaH.

15. HazoBuTe cieayoonme CoeAMHEHUS:
a) CH, Br - CH(CH3)—CH(CHj3)C,Hs;



0)
CHs

I
CHy—C—CHz-CHa- CHy-CHy
CH,

B)
CH3\
/CH- CH,- CHy-CH,-CH-CH,-CH,- CH,-CH,-CH;
CH; \
CHy-CHjs

F) CH3 - CH(NOz) - CH2 - C(C2H5):CH2.

16. Hanumure cTpyKTypHBIE (DOPMYJIIBI CICAYIOIINX COCTUHCHUM:
a) 2-uopa-3,3-AMMEeTUJITICHTaH;

0) 2,4-numeTni-1-reHTeH;

B) 3,4-nuaTHi-1-rekcuH;

r) 3-aumn-nestaaueH-1,4.

17. Ha3zoBure CIEAYIONIUE COCTUHEHUS:
a)CH3CH(NO,)CH(CH3)C,Hs;

0) HC= C — CH(CH;3)—CH,—CH(CHy),;

B) CHZZC(C2H5) — CH(SOgH) — CH=CHjy;

r) CeHs—C=CH.

18. Hannmure cTpyKTypHBIE POPMYIIBI CIETYIONUX COSTUHEHUN:
a) 2-HUTPO-2,3-AUITHUIIOKTAH;

0) 2,3-1uMeTHI-2-TICHTCH;

B) 1,4-nuxmnop-2,3-1u3TUin0yTeH-2;

r) 2-MeTHI-3,5-Iunponui-1-rexcex.

19. HazoBure CICAYIONUEC COCANHCHU A
a) CH2(I)_CH(I)_CH(CHg)_CHz_C2H5,
6) CHg_C(CHg)Z _C(CHg)g — CH(CH=CH2) — CH3

B)
cr:
CH3— CH-CH=CH— CHy—C~CH;
I
CH3 CH3

r) CH,=CH — C(CH,), — CH= C(C3H;) — CHa.

20. Hanmummmte cTpyKTypHBIE (DOPMYIIBI CAEAYIOMNUX COCTUHECHUIN:
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a) 2,3-1uMeTnI-3-U30MPONUITEeKCaH;

0) IMMETHIITUIN30IPOIUIIMETAH;

B) BTOP-OyTHJITUTPET-NIEHTUIIHEONIEHTUIIITUIICH;
I') TUU300yTUIIALICTHIICH.

COC,ZII/IHGHI/IH, Ha3BaHHBIC IIO paHHOHaHBHOﬁ HOMCHKIJIATYpPC

Ha3zoBute no MIOITAK.

21. Ha3oBuTE CIEMYIOIUE COEAUHEHUS:
a) (CH;);,CH—CH(CHs)—CH(C,Hs)CH;
6) HC = C— CH(CHz)C,Hs;

8) CHs — CH(C4Hs) — CHy:

F) C4H9 - C=C - CH(C2H5) — CH= CH2

22. Hanumute CTpyKTypHbIE (OPMYJIbI CASAYIOMUX COCTUHEHUIN:

a) 2-cynbho- 2,3-TMMETUIITICHTaH;

0) 1-OyTuH;

B) 3,4-TUHUTPO-2-TUII-2-BUHUJITEIITAH;
r) 1,4-TUXJIOPIUKIOTEKCaH.

23. HazoBute creayroniie CoeTMHEeHUS:
0) CH, = C (CH3) —CH (CH, CHj3) CH,—C,Hs;

B)
G
ﬁH— CH,— $— CH,—CH=CH,
CH2 CH3
r)

chOCH:CHZ

24. Hanummte CTpYKTypHBIE GOPMYITBI CIEAYIONINX COSTUHEHUI:

a) 1,2-nuxiiop-3-3TUJINIEHTaH,;
0) 3,4-numeTuin-1-neHTuH;

B) 1,3,5-TpuHUTpOOEH30TI;

r) nudeHnIMeTaH.

25. HazoBute cienyromye CoeTMHCHHUS:

a) CH3;C(Br),—CH(C,Hg)— CH(CH3)—C,Hs;
0) CH, = C(CHz)- C(C,Hs)=CH—C,Hs;

B)
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CH;— (le—c: C=C- (liH—CH3
CH; CH;

r) CH=C — CgHs

26. Hanumute cTpyKTypHBIE (GOPMYIIBI CASAYIOUINX COSTUHEHUI:

a) 2-HUTPO-2,3-TUMETUIT-4-3TUITeKCaH;

0) 2-MeTui-2-0yTeH,;

B) BUHWJIUTPET-OyTHIA/UIMIIMETaH;

I') U30MPONMIHEONICHTUIIAIIETHUIICH.

CoenuHeHus1, Ha3BaHHBIEC MO pallMOHAJILHONW HOMEHKJIATYpE,
HazoBute no MIOITAK.

27. Ha3zoBuTe ClieqyIOIUE COSANHEHNUS
a) CHg(SOgH)_CH(C2H5)—CH2—C3H7;
6) H,C = C=CH(CHs)—CH(CHs)~CH(C,Hs),:

B)

CH;- CH,- CH=CH-CH,- CH,— C=C-CH;
r)

CH;3— C=C-CH,- (le— CH,-C=C- CHj

CH;

28. Hanumure cTpyKTypHbIE (POPMYIIBI CIETYIONINX COCIMHEHUM, HA30BUTE

ux o MIOITAK:

a) TUU30IPONIIAIICTUIICH;

0) TMU300yTUIITUHEOTICHTHIIITHIICH,

B) TUBHHUIIAICTHIICH;

') METHJIU30MPONMIBTOP-OY TUATPET-TIEHTUIIMETAH.

29. HazoBwurte cienyromnme coeIMHEHUs TI0 PallMOHATBHON HOMEHKIIAType

HoMeHknatype MIOITAK:
a)

CH,
CH3—~CH,-C= C—CHi

CHj
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0)

e
CH5— (liH— CH,-C=C-CH;,—- (|?— CH;
CH; CH;
B)
CH2: Clj— CHZ— ﬁ,— CHz— CH3
CHj; CH,
r)
C|3H2—CH3
CH3—CH2—CH2—$H—CH—CH3
CHj

30. Hanmmute cTpyKTYpHBIE (OPMYITBI TAaHHBIX COCTUHCHUN 1 HA30BUTE UX
o HomeHnkiarype MIOITAK:

a) M-TOJMITH30IIPOITUIMETAH;

0) TeTpaBTOP-OYTUIITHIICH;

B) TUXJIOPAUITHIIMETAH;

I') TPUHEO-TICHTUIBUHIIIMETaH.

JAAAHHUE 11

Bce noxyuyaemeble B pe3ysibTaTe peakiuidi OpraHnyeCcKUe COeAMHEHUS
HA30BHUTE [0 CUCTEMATUYECKON HOMEHKIIATYpE.
1. C nomombto peakuuu Bropia nonyuute 2-metunOyrad. Ha nmomyuenHoe
COeIMHEHUE MoIeHCTBYHTE XJ10poM (1 MOJIb) Ha CBETY, MPU HArPEBAHUM.
2. Kakue npenenbHbIe YIIIeBOAOPOIbI OTyYaTcs Mpy JSHCTBUHM HATPUEM Ha
CMECh XJIopIponana u 2-xyopnpormnada? Kak 3tu yrineBogopoasl pearupyroT
C pa30aBIEHHON a30THOI KUCIOTOM IPU HArPEBAaHUU U AaBICHUU?
3. Ha Oyran monetictByiTe xyopoM (1 Mosib) Ha CBeTy, MPU HArpeBaHUMU.
[TosydeHHBII NPOAYKT BBEAWTE B PEAKLUMIO JETMIPOXJIOPUPOBAHUA (CO
COUPTOBBIM  PAacTBOpoM  Ienoud). Hanmummmre  cxemy — peakuuu
MOJINMEPHU3ALIMH OJYYEHHOTO COETMHEHMS.
4. C nomomibto peakiuu Bropia nomyuute 2,3-numernnoyras. [lonydennoe
COEMHEHHE BBEAUTE B PEAKIMIO HUTPOBAHHUS pa30aBIEHHOW a30THOM
KHCJIOTOM MpHU HarpeBaHuu u napienuu (peakuus Konosanosa).
5. Ha 1,4-guxyiopneHTtan moAeicTBYHTEe M30BITKOM CIIMPTOBOIO pacTBOpa
mesnoyr (B LENSX  HMCUEPHBIBAIOLIETO  JIETUApPOXJopupoBaHus). s
MOJIY4Y€HHOTO COEMHEHUS HAITUIITUTE CXEMY PEAKIIMU OJIMMEPU3ALIIH.
6. JlelicTBMeM HaTpusi Ha CMeCh COOTBETCTBYIOIIMX TaJOTr€HaJIKaHOB
nonyunte  2,2-muMetminoOyraH.  Kakue — yrmeBojgopoasl  oOpasyrorcs
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OJIHOBPEMEHHO C II€JIEBBIM MOPOAYKTOM? VYKaxuTe€ B MOJTYUYEHHBIX
YIIEBOA0POAaX NEPBUUHBIC, BTOPUUHBIE U TPETUYHBIE aTOMBI YIJIEpO/Ia.

7. Ha  223-tpuMeruimneHTaH  MHOJEHCTBYHTE  MOCIEIOBATEIBHO
CICIYIONMMH peareHTaMu: XJjopoMm (1 MOJIb) Ha CBETY, NMPH HATPEBAHUH,
3aTeM CHUPTOBBIM PAcTBOPOM MIEIOYH (C IENbIO JAETHIPOXJIOPUPOBAHUS),
3ateM OpoMoM (1 MOJIb).

8. 2,2-nquxnopOyTaH BBEIUTE B PEAKIIHIO C U30BITKOM CIIUPTOBOTO PacTBOpa
mesnoyr (¢ LEeNbI0  MCYEPIBIBAIOIIET0  JeruapoxiopupoBanus). Ha
IIOJIyYEHHOE  COCAUHEHHWE  IOACHMCTBYWTE BOJOM B  NPUCYTCTBUU
Katanu3aropa (peaxuust Kyduepona).

9. 2-6pomOyTaH BBeAUTE B peakuuio ¢ HaTpueM (peakius Bropma). Ha
MOJTyYeHHOE COCIMHEHUE TMOJICUCTBYWTE: a) pa30aBlIeHHONW a30THOM
KUCJIOTOW TP HArpEeBaHWU W JaBJIeHUH; 0) XJI0poM (1 MOJIb) Ha CBETY, MPH
HarpeBaHUM.

10. 2-meTmi-2-0yTeH BBEIMTE B CICAYIOIIHE PEaKIMH: a) C XJIOpPoM; 0) ¢
XJIOPUCTBIM BOJIOPOOM;

B) NIOJINMEPHU3ALIIH.

11. 1,1-nubpoMOyTaH BBEOUTE B PEAKUUIO C H3OBITKOM CIHUPTOBOrO
pacTBopa 110Ut (C LENb0 UCYEPTBIBAIOIIET0 AeruapodpomupoBanus). Ha
MOJIy4YEHHOE COEIMHEHUE TIOCIEA0BATENBHO NOJECHCTBYIUTE aMHUIOM HATpUs,
a 3aTeM OpOMAITaHOM.

12. Ha cmecy OpomdTana u 2-OpoMIiipornaHa MOACHCTBYWTE HaTpUEM
(peakuust Bropria). Ha mpoaykt peakmuii, copepkaiiuii OAUH TPETHYHBIN
aToM yryepojaa, MOAeHCTBYHTe xyopoM (1 Moib) Ha CBETY U TIpHU
HarpeBaHuH. I[IpOayKT XJIOpUpPOBaHUS BBEIUTE BO B3aUMOJICHCTBUE CO
CIIUPTOBBIM PACTBOPOM IIEJIOUH (C LEIBIO JETUIPOXTIOPUPOBAHUS).

13. HamumuTte CTpyKTypHbIE (QOPMYJIBI BCEX BO3MOXKHBIX H30MEPOB
VTJIEBOJIOPOIOB  MOJeKyJisipHoi  Opyrro-dopmynst  C4Hg.  M3omep,
coAepKalluid TPETUYHBIN aTOM YIJIEPOAa, BBEAUTE B CICAYIOIINE PEAKIUU;
a) C XJOPHUCTBIM BOJOPOAOM; O) CO IIEJTOYHBIM PACTBOPOM MEpMaHraHaTa
Kayus (peakuusi Barnepa); B) monumepusaiuu.

14. Ha 1-OytuH mnoaeucTByiiTe OpOMHUCTBIM BOAOPOIOM (2 MOJIb).
[Tonmy4yeHHOE CcoenMHEHHE BBEAUTE B PEAKIMI0 C H30BITKOM CIUPTOBOTO
pacTBopa 1IesIouH (C IeNIbI0 UCYEPTIBIBAIONIETO AeruapodopomupoBanusi). Ha
MPOAYKT pEaKUUU IOJECUCTBYUTE BOJOW B IPUCYTCTBUU COJIEU PTYTH
(peaxuust Kyuepona).

15. Ha 1,4-guxnop-2-meTunOyTaH MOAEUCTBYITE H30BITKOM CIHMPTOBOIO
pacTBopa WIEIOYH (C LEJIbI0 HCYEPHBIBAIOIIETO JAETHAPOXJIOPUPOBAHUS).
[ToyyeHHOE COeTMHEHNE BBEUTE B CICAYIOIINE PEAKIIUU: a) ¢ OPOMHUCTHIM
B0J10poJioM (1 mMoJib); 6) ¢ xstopom (1 MOJIB); B) IOJTMMEPHU3ALIUH.

16. TlpoBeaute peaknuio Broprua wMexay 2-xJop-2-MeTWIOyTaHOM U
HatpueM. Ha mosydeHHoe coeauHeHue noaecTByiTe xiaopom (1 Monb) Ha
CBeTy, Npu HarpeBaHuu. [IpoAyKT XJOpHUpOBaHUS BBEAUTE B PEAKIIUIO CO
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CIOUPTOBBIM DPACTBOPOM ILEJIOYM (B LEISAX JEruApoxJopupoBaHus). s
KOHEYHOT'O COEIMHEHUS HAIUIIUTE PEAKIUIO MOJTUMEPHU3ALIUU.

17. Ha 1,4-qubpom-3-MeTUITeKCaH MOACUCTBYWTE CHHPTOBLIM PacTBOPOM
HIeJIoYM,  B3STBIM B K30bITKE (B IEISIX  MCUEPIBIBAIOILIETO
nerunpodpomupoBanusi). [loiyueHHOe coelMHEHUE BBEIUTE B CIEAYIOIINE
peakiuu: a) C XJOPUCTBIM BojgopoaoM (1 moib); ©) B peakiuio
MOJIUMEpU3AIUH.

18. J[leiicTBueM HaTpus HAa CMECh COOTBETCTBYIOLIMX TajOreHAIIKAaHOB
nonyuute  2-metwianpomnadH.  Kakume — yrmeBomoponasl  00pasyroTcs
OTHOBPEMEHHO C LIENEBBIM ITpoayKToM. Ha 2-Mernimponan nmomeucTBymTe
pa30aBICeHHON Aa30THOM KHCJIOTOM TMpH TOBBIIICHHOW TeMIeEpaTtype u
JABJICHUU.

19. 2,2-nuOpoMIiieHTaH BBEAUTE B PEAKLIUIO C H30BITKOM CIIUPTOBOTO
pacTBopa LIesIoun (€ LEeIbl0 NCUYEPIbIBAIOIIETo AeruapoOpomupoBanus). Ha
MOJYYEHHOE COCIMHEHUE MOJCUCTBYMTE: a) BOJOM B MPUCYTCTBHH COJEHN
pTyTH; 0) XJIOPUCTHIM BOAOPOI0M (1 MOJIB).

20. U3 1-xmopOyrana uepe3 CTaauio O0Opa3oBaHUS HEMPENEIbHOTO
yII€BOI0poAa noiayuuTe 2-xyuopOytad. [lonyueHHOe coelMHEHUE BBEIUTE B
peakuuto ¢ HaTpueM (peakuus Bropua). Kak mpoayKT peaknuu pearupyer ¢
pa30aBlieHHON Aa30THOM KHUCJIOTOM (MPU TOBBIICHHOW TEMIlepaType H
JIaBJICHUM )?

21. Ha 2-xmop-2,3-muMeTUa0yTaH MOACHCTBYHUTE CITUPTOBBIM PACTBOPOM
nies1ouu. [ moJy4eHHOro COeIMHEHHS HATUIINTE CIAEAYIOIINE PEAKIIUU:

a) c OpoMoM; 0) ¢ IepMaHraHaTOM KaJiusl B IIIEJIOUHOM Cpesie; B)
MOJINMEPHU3ALIIHU.

22. Ha 2,3-pumeTtmn-2-meHTeH TmoAcucTByiTe OpomMom (1 MOJb).
[ToryueHHOE COEAMHEHHME BBEAMTE B PEAKIMIO C M30BITKOM CHUPTOBOTO
pacTBopa IIENOYM (C LENbI0 MCUYEPIHBIBAIOIIETO ACTUAPOOPOMHUPOBAHMUS).
Hanwummre cXemy peakuuu MOJIMMEPHU3ALINI MpOAYyKTa
JIeruapoOPOMUPOBAHHUSI.

23. U3 2-x110p-3-METHIINEHTAaHA Yepe3 CTAIUI0 00pa30BaHUs HEMPENAEIbHOTO
yII€BOJIOpOAa MoJyunuTe 3-xJjop-3-MeTuinenTad. [lonydeHHoe coequHeHne
BBEJIMTE B PEAKIIMIO ¢ HaTpueM (peakuus Bropia).

24. Kakue npeebHbIe yIIIeBOJ0POAbl 00pa3yroTCs MPpH ACWCTBUN HATPHEM
HA CMech 2-XJIOp-2-MeTWNpomnaHa W XxJjopaTana? B  momydeHHBIX
YTIEBOAOPOAAX YKKHUTE MEPBUYHBIC, BTOPUUHBIE U YETBEPTHUUHBIE ATOMBI
yraepojga. Kak modyyeHHble  yrJIeBOJOPOAbl  B3aUMOJEUCTBYIOT C
pa30aBlIeHHON a30THOM KUCIOTOM MpU HarpeBaHUU U TABJICHUU?

25. Ha 1,4-nuxiiop-2-MeTWINEHTaH MOJAEHCTBYITE COUPTOBBIM PAaCTBOPOM
HIeJIOYM,  B3SITBIM B U30BITKE (B LENSAX  HMCYEPIIBIBAIOIIETO
JUTHIPOXJIOpUpOBaHus). Jlusd NOJy4EeHHOrO0 COEAUHEHUS  HAIUIIUTE
CJIEYIONTUE PEaKIUK: a) moJuMepusanun; 6) ¢ OpoMucTsiM Bomopoom (1
MOJIb).
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26. Ha 1-xmop-2-mMeTwimneHTan noeicTByiTe HaTpueM (peakius Bropia).
[Tony4yeHHbIN yrieBOAOPOA BBEIUTE B peakiuio ¢ xyuopoMm (1 Monb) Ha
CBETYy, MpHU HarpeBaHuu. YTO MOJY4YHUTCS TPHU B3aUMOJECUCTBHHM IMPOIYKTa
XJIOPUPOBAHUS CO CHUPTOBBIM PACTBOPOM IlI€NI0Un?

27. W3 nponmHa depe3 cCTaauio oOOpa3oBaHUS  METALTMYECKOTO
MPOU3BOJHOIO MONYYUTE 2-MeTU-3-MeHTUH. Kak mojiydeHHoe coelMHEeHHe
pearupyert ¢ BojioH (Mpu KaTAIUTUYECKOM JEHCTBUU COJIeH PTYTH)?

28. Ha 2-mommpoman moxeicTByliTe HatpueM (peakmusi Bropia).
[TonyueHHbIN YIJIEBOAOPO BBEAUTE B peakiuio ¢ xjopoMm (I monb) Ha
CBETy, Npu HarpeBaHuu. Ha TmoOIy4eHHOE COEAUMHEHHUE TMOJCUCTBYUTE
CIUPTOBBIM PACTBOPOM IIesioun. Hamwmmmre peaknuio MOJIUMEpU3aAIiH
KOHEYHOTO MPOAYKTA.

29. U3 1-xnoprneHTana uepe3 cTaanio oOpa3oBaHUs MeHTeHa-1 momydute 2-
XJIOpnieHTaH. J[Jisi TMOJy4eHHOTO COEAMHEHHUS HAIUIIUTE CJeAYIOIIne
peakuuu: a) ¢ HatpueMm (peakuus Bropua); 0) co CIUPTOBBIM PacTBOPOM
IEeJI0YU (c EJTBIO JErUAPOXIOPUPOBAHUSA). [TponykThI
JETUIPOXIIOPUPOBAHUS BBEIUTE B PEAKIIHIO TTOJIMMEPHU3ALIHH.

30. Ha 2-merunbOyran noneiictByite xyopoMm (1 Monb) Ha cBery, npu
HarpeBaHuM. JlJiS TIOJYYEHHOTO COCIWHEHMSI HAIMUIIUTE CJeAYIOIIne
peakuuu: a) ¢ HatpueM (peakuus Bropua); 0) co CIUPTOBBIM PACTBOPOM
HIETIOYU (c 1 (1370 JIETUAPOXIOPUPOBAHNUSA). [Tpomykt
JETHAPOXJIOPUPOBAHUS BBEIWTE BO B3aMMOJCHCTBHE C IEpMaHTaHATOM
KaJus B IIEJIOYHOU Cpee.

3A/IAHHE 111

Bce nonyyenHeble, B pe3yibTaTe peakiuii, COeAIMHEHUS TOJKHBI ObITh
Ha3BaHBI.

1. TlosmyunTe COOTBETCTBYIOIINE AIIKEHBI U3:

a) 1-6pomOyTana

0) 2-xy0p-2-MeTunOyTaHa

B) OyTanouna-1

T') IEHTaHoIa-2

2. CpaBHUTE XapaKkTep B3aUMOACHCTBHS ¢ OPOMOM CIEAYIOUINX COETUHEHU: 2-
METHIOYTaH U 2-MeTHIIOyTeH-2.

3. Ocyl1iecTBUTE NPEBPALLICHUSA:

ALO H,0
CHy—CH—CH—CH; 15, L. —

CH; OH
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CHg—CHz—C|H—C|jH2 A) X ﬂ.’ Y ﬂ» 4

6) Br Br

4. Hanuiure CTpyKTYpHYIO (GOpMYITy COCAMHEHUS
Cs Hyp, ipu 030HOJIM3E KOTOPOTO MOJYYaeTCsl CMECh alleTOHA U YKCYCHOTO
anbaeruza. [IpuBenure ypaBHEHUs! peaKiyu.

5. Kakue mpoyKThl MOTy4YaroTCs Py 030HOJIN3E:
a) 2,4-TMMEeTUIIICHTCHA-2

0) cumMm-ITUAITUIITUIICHA

B) CUMM-TIPOTTAITU3OMPOITIIATHIICHA

r) 3,4-TUMeTHUITeKCeHa-3

1) HeCUMM-TAMETHUIIITHIICHA

e) 2,5-1uMeTuiIreKceHa-3

6. Hanmummure cxemMbl moiMMepu3anuu 2,3-1uMeTuI0yTeHa-2, rekceHa-3,
[IEHTEHA-2.

7. IIpu moMouy Kakux peakiuii MOKHO Pa3IMUUTh CJICIYIOIINE H30MEPHBIC
COEIMHEHUSA: 2-METHWIIIIEHTEH-2 U 3-METWIIIEHTEH-27

8. Coemunenne CsHyBr mpu neruapoOpoMupoBaHuM U MOCIETYIOMEM
O30HOJIN3€ JAET cMech (hopMallbAerna U N30MacisIHOrO anbaeruaa. Kakosa
CTPYKTypa UcXoaHoro BemecTBa? [IpuBenure Bce ypaBHEHHS pEAKLIHA.

9. Coemunenne C4HoCl mpum neruapoxJOpvpoBaHHUM M TOCISAYIOIIEM
O30HOJIM3€E ACT B KAYE€CTBE €IUHCTBEHHOTO MPOJYKTA YKCYCHBIN aJIbJICTHU/IL.
KakoBa cTpykTypa wucxoaHoro BemiectBa? IlpuBeaure ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIUU.

10. Hanmummmre cTpyKTypHBIE (OPMYIIBI BCEX YTIIEBOIOPOIOB (IIPEACIBHOTO,
ATWJICHOBOTO U alleTUJICHOBOTO Psi/ia), COMEpKAIUX TPU aToMa yriepojia B
[ETH, HA30BUTE UX U YKAKUTE MyTH UX MOJIYYCHHUSI.

11.IlpuBenure CTpoeHHE OJHOBAJICHTHBIX PAIUKAIIOB, COACPKAIIMX B IEHH
yeTbIpe atoma yriaepoaa. Hazosure ux. [Ipusenure npumepsl coOeIMHEHUN
colepKalmx  3TU  paaukanbl.  KakoB — MHAYKIMOHHBIA  3@dekT
(MONOKUTENBHBIN WM OTPULIATENBHBIN) aJTKUIIbHBIX PAAUKAIOB?

12 . Hanummrte cTpyktypHble Gopmyibl nzomepoB coctaBa CgHi,, Ha30BUTE
UX, YKOKUATE TIEPBUYHBIC, BTOPUYHBIC, TPETHUUHBIE aTOMBI yriepoaa. Kakoi
THII CBSI3U CYILIECTBYeT B JTHX coeauHeHmsx? OOBSCHHUTE MOHATHE «SpP°-
TUOPUT3ATTIS.
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13. Tlo kakoMy MeXaHU3MY MPOUCXOIUT PAa3pPbIB CBsI3EH MPHU XJIOPUPOBAHUU
2-Metunmponana? Ykaxure HauOoJiee CTaOuIbHBIA paauKal:

H3C_|CH—.CH2 H3C —.|C— CH3
CHs CHs

JlaiiTe oObsicHEHHE.
14. Kakue yrneBomopoJibl MOMY4YalOTCA MPHU 3JIEKTPOJIM3E HATPUEBOM COJIU
IIPOIIMOHOBOM KHUCJIOTBI M TPH CIUIABJICHUM 3TOW KHCIOTBI C TBEPIOH
nienoubto? Beenurte nosydeHHbIE MPOAYKTHI B peakiuio ¢ OpomoM (1 Momb)
Ha CBETY, IPU HAIPEBAHUH.
15. Hanwumurte ypaBHEHHUs peakluid OKUCICHHs 2-MeTwinponeHa u 2,3,3-
TpuMeTwiI0yTeHa-1 pa30aBl€eHHBIM BOJHBIM PAacTBOPOM IE€pMaHTaHaTa
kanus. Ha3oBuTe NpoayKThl peakiuu.
16. Ilonyuure rekcaguen-1,5 ¢ nmomouipto peakuuu Bropua, u BBenute ero B
peakiuio ¢ OpoMOM IpHU TeMIIEpaType 25°C u IIpY TEMIIeparype 80°C.
17. Hanumure peakiuy MmoiaydeHus aJueHoB u3 1,4-0Oyranauona; 2,3-1uMeTHI-
2,3-06yranaunona; 3,4-nubpom-1-rexcena;l,3-quxmop-2-metunOyTaHa. YKaxuTe
YCIJIOBHUSI, HA30BUTE MPOAYKTHI PEAKLIUM.
18. IlpuBeaurte cTpoeHHE O30HUIA, KOTOPHIN 0Opa3oBaiics MpHU JIEHCTBUU
030Ha Ha 2,3.4-TpuMmeTninieHTeH-2. Hanummre ypaBHEHME peakuuu
TUAPOJIM3a ITOTO 030HUA.
19. Kakue coemuHeHHs 00pa3ylOTcsi B pe3yjibTaTe HarpeBaHUS C
KOHILICHTPUPOBAHHON CEPHOU KUCIOTOW CIIEAYIOIINX CIIUPTOB:

a) OyraHoiu-1;

0) 6yraHon-2;

B) 2-METHJIOYTaHO-2;

r) 3,3-TUMETHUIITIEHTaHO-2.
Chopmynupyiite npaBuiio 3aiiesa.

20. Hanmummrte cTpyKTypHBIE POPMYIIBI AIKEHOB, KOTOPBIE 00pa3yroTcs pH
JNEHUCTBUM IIMHKOBOW THUTM B CIIMPTOBOM PACTBOpPE MPU HArpEBaHUU HA
CIIEyIOIIME BEIIeCTBA:

a) 2,3-IUXJIOPreKcaH;

0) 3,4-nuOpOMOKTaH,;

B) 2,3-11OpOoM-2-MeTHIITICHTAH;

r) 1,2-nuxinop-2-meTuiiOyTaH.

21. Hanumure crnocoObl moiyyeHus: OyTeHa-2 U 2-METUJITNEeHTEeHa-2 BCEMU
BO3MOYKHBIMH CTIOCOO0aMU. YKaKUTE YCIOBUS IPOTEKAHUS PEaAKITUH.

22. IlpuBeauTe BCe BO3MOXKHBIC MTyTH MOTYUCHUS:

a) IeHTeHa-2 u3 ne’TeHa-1 (Tpu Bapuanra);

0) rexceHa-2 u3 mporaHa;

B) OyTeHa-1 U3 mPOMMOHOBOM KUCIIOTHI.
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23. Kakoii Ttunm rubpuau3aldyd aTOMOB YIJIEpOJa XapaKTepeH IS
TUJICHOBBIX yrieBoAopoaoB? Ha mpumepe sTHieHa pacCMOTPUTE CTPOSHHE
MOJICKYJIbl JIKeHA.

24.  Cdopmynupyiite mnpaBuino MapkoBHHKOBa. B Kkakux ycinoBusix
(TemmepaTypa, KaTaluM3aTop) MPOTEKAET T'UAPOTrajOreHUpPOBaHUE U
rujapatands HECHUMMETPUUYHBIX aikeHoB. llpuBenure ypaBHeHus
peakuuu i 3-MeTunoyTeHa-1.

25. Korma m B KakuxX YCIOBHSIX PEaKIMs THAPOTATIOIC€HUPOBAHMS HICT
npoTUB MNpaBwia MapkoBHUKOBa. Hamuiminre ypaBHEHUS peakuuu IS
IPOIIEHA.

26. OcymiecTBUTE CISAYIONINE IETIOYKH TPEBPAIICHHI:
a)3-meTuindyranos-1—

H,S0,4 t°C HBr KOH
—_— ---- — > e —_— o > ———-
CITHPT
KOH HCl Na
> o-- > oee- > ooe-

0)2-noxa-2-meTunoyran— CMHPT

27. Kakue npoayKThl MOTY4YaloTCs MPU 030HOIU3E:
a) 2,4-TMMEeTUJINIEHTCHA-2;

0) CUMM-IUATHIIATUIICHA,

B) CUMM-TIPOITHJIU30TPOITHIIITUIICHA;

r) 3,4-nuMeTuiIrekcena-3;

1) HECUMM-TUMETUIIITUIICHA,;

e) 2,5-TuMeTHITeKceHa-3.

28. Hanummmre cxembl MoJMMepU3anuu 2,3-TuMeTHI0yTeHa-2, TeKceHa-3,
NeHTeHa-2.

29. Hammmumre ypaBHEHUS pEAKIUN TMOJy4YeHUsS 3-METWITEKCEeHa-2 U3
COOTBETCTBYIOIIUX CIIUPTOB U HA30BUTE COCTUHEHMSI, KOTOPBIE TIOTy4arOTCs
IIPY BO3JCUCTBUU HA HETO:

a) Opoma (B OTCYTCTBHE MIEPEKUCEN U KUCTIOPOIA);

0) paz6aBnennoro pacrsopa KMnO, (Ha xomoxy);

B) 030HQ;

r) 6pOMOBOIOPOIA;

1) kuciopoja npu remneparype 100°C B npucyrcrBuu cepebpa;

e) K,Cr,0O7 B mpuCyTCTBHM CEPHOI KUCIIOTHI.

30. Hcnonp3yss B KadecTBE HCXOJHOTO COEIUWHEHMs TMEHTEeH-1 moyuyute

CH3;—CH— CH- CH,-CHj;
\ /

DIOKCHUJ BUA:
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3A/IAHUE |V
Bce mnonywyaembie, B XOJe MpeBpalICHUH COEIUHEHUS JOJHKHBI OBbITh
Ha3BaHBbI.
1.VYcranoBure cTpyKTypHy0 GopMyiy yrieBoaopoga coctaBa CgHyp ecnu
WU3BECTHO, YTO OH OOECI[BeYMBaeT OpPOMHYIO BOJy, MpU THApPATAIUAN
oOpasyet Tpernunbiii cniupT CgHi130H, a mpu OKuCIeHHN XpOMOBOM CMECHIO
— alleTOH Y MPOMUOHOBYIO KUCIOTY. Hanuinre ypaBHEHUSI 3TUX PEaKIIHA.
2. Hanumute cTpykTypHYI0 Qopmyny coeannenus coctaBa CgHjpp, ecnu B
pe3yabTaTe OKMCICHHST XPOMOBOM CMEChIO TIOJIy4aeTCs JBE KHUCIOTHI:
3TaHOBas U OyTaHOBAS.
3. Coemunenne CsHp Br mpu nerunpoOpoMupoBaHMM M TOCIEIYIOIIEM
O30HOJIU3€ JIaeT cMech (popMaibAeru/ia U U30MaclIHOTO abaeruaa. Kakosa
CTPYKTYpa UCXOJHOTO BelecTBa?
4. Coemunenne C4HoCl mpum aeruapoxjopupoBaHUM W TOCIEAYIOIIEM
030HOJIM3E JTAET B KAYECTBE €IUHCTBEHHOIO MPOAYKTa YKCYCHBIN allbJIETUL.
KakoBa cTpykTypa UCXOJQHOTO BelecTBa?
5. Hanummwmre crpykTypHble GOpMYIbl BCEX BO3MOMXHBIX H30MEPHBIX
ankaaueHoB coctaBa (CsHg, HazoBuTe HUX 10 CHCTEMaTHYECKOM
nomenknarype MIOITAK. K kakoMy Tumy OTHOCHUTCS KaxAbli M3 HUX (C
KYMYJUPOBAHHBIMU, COMNPSDKEHHBIMU WM  M30JUPOBAHHBIMU JIBOMHBIMU
CBSI3AMU)?
6. IlomyuuTe BceMHM WU3BECTHBIMH crocobamu OyrtamueH-1,3 u  2,3-
auMetwioyTaauen-1,3. OTAeNbHO paccMOTpUTE CUHTE3 OyTagueHa Mo
JlebeneBy. KakoBo ero uctopuieckoe 3HaueHue?
7. AnKamuMeHbl MOXKHO TIONYYUTh W3 TaJOTCHIPOU3BOJHBIX aAJIKEHOB
JEUCTBUEM Ha HHUX METAJUIMYECKUM HAaTpHeM (QHAJOTUYHO peaKUuu
Bropua), HanuImuTe ypaBHEHHS pEaKIUii METAJUIMYECKOTO HATPUS C:
a) C BUHHJIXJIOPUIOM;
0) aJUTHITXJIOPUIOM;
B) 2-XJ0pOYyTEHOM-2;
r) 3-OpoMneHTEeHOM-1;
1) CMeChio ayutiiixjopuja u 4-opomOyTeHa-1,
€) CMEeChI0 BUHUJIXJIOpHJIA U 2-OpOoMIpOIeHa.
8. Ha xakue rasoreHnpou3BOJHbIE aJKEHOB HAJ0 TOACHCTBOBATh
METAJTUYECKUM KAJIUEM, UTOOBI MOJYYUTh CICAYIOIINE JUCHBI:
a) Oyraauen-1,3;
0) nmuanmimn,
B) 3,6-1uMeTHIOKTaaAueH-1,7;
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9. /lueHOBBIC YTIIEBOIOPOIBI MOMYYAIOT AETHAPATAIIMEH COOTBETCTBYIOIINX
JUOJIOB HaJ Kartanu3aTopamu Ha ocHoBe Al,O3;. Hamummre ypaBHeHHs
PEaKIKH C MPEIIOKCHHBIMU CITUPTAMH:

a) Oyrannunon-1,3;

0) 2,3-nuMeTuiIneHTaanon-2,3;

B
23H3 CF— CH,— C‘H— CH;
OH OH
r)
CH;— CF— CH=CH-CH,-CH;
OH

10. HamummmuTte ypaBHeHHS peakiuid ¢ | Moap Opoma ClemyOmux
COCIMHEHUI: NUBUHUIA U TekcaaueHa-1,3. Ot kakux (aKTOpOB 3aBUCUT
OTHOCHUTEJIBHOE KOJIMYECTBO NPOAYKTOB 1,2- u 1,4-npucoenuHenus?
11. Kakue mpOayKTHl TMOJYy4YalOTCd B pe3yibTaTe B3aUMOJCUCTBUS
rexkcaanena-2,4 ¢ 1 moap 6poma:
a) Py KOMHATHOM Temrneparype (TepMOIMHAMUYECKUI KOHTPOJIb);
0) npu Huskoii (-20°C) Temneparype (KHHETHYECKUN KOHTPOJIB ).

HazoBute npoayktsl peakuuu no HomeHnkinarype NIOITAK.
12. Hamumure ypaBHeHus peakiuu Oyrtaauena-1,3 ¢ 1 wmomb
opoMmoBosoposa. Kak ycrmoBusi peakuuu BIUSIOT Ha COOTHOIICHUE
MPOAYKTOB B PE3YJIbTATE PEAKIUU.
13. JlueHoBBIE YTJIEBOAOPOMABI MPHUCOSAWHSIOT aueHopunsr B 1,4-
nojokeHue. CocTaBbTE CXEMbl PEAKIHUM JAUEHOBOTO CHHTE3a MEXKIY
CIICAYIOIIMMU COSTUHECHUSIMU:
a) nenraaueHoM- 1,3 u akponennom (CH,=CH-CH=0);
0) TMBUHUJIIOM ¥ BUHHIIXJIOPUJIOM;
B) M30MPEHOM M MAJICMHOBBIM aHTUAPHUJIOM.
14. 3anummTe CTpyKTypHBbIE (OPMYJIBI MPOAYKTOB, KOTOPHIE MOJIydaTcs B
peakumsx Junsca-Anbaepa:

a)
CH;
| CH
CH,=C—C=CH, + HC=C—CN —=5-t»
| 100°C
CH;
0)
CeHg
CH —_ = —_— = —_— —>
3—CH=CH-CH=CH—CHj; + 00
B)
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CH;

- CH, |
HE ., GCH - CeHg
HC_ CH 100°C
CH, |
CHs
r)
ci
_CH C=N
HC C C6H6
ne, W 100°C
\ (I:H
CH;

15. Tlo peaxiuu dunbca-Amnbaepa MoaydynuTe TPUBEACHHBIC HUXKE
COCJIMHEHHS:

CHj,
CH; CN =°
T L)
0)
/
CH; CN SN o
CH;
a) ) B)
CN C’
N
/O
czO C,
OH YO
CHj; CHj
r) )
16. OcymiecTBUTE HETOYKH TTPEBPAICHUMN:
a)
CHy~CH~CHy- CHy-CH, 2KOH O3
| C,HsOH H,0
Br Br
0)
"NaOH HC=CH

CFQ—CHZ— CHQ—CHz —_— P ... > ...
| C,HsOH
Br Br



B)

CHy=CHy- CHy-CH, _ALOs }10—(3)’
OH OH 2

17. C noMo1ipt0, KAKMX peareHTOB MOXXHO OCYIIECTBUTH MPEBPAILICHHUS:
XJIOPUCTBIN aJuTlII — rekcaauen-1,5 — rekcan?

18. Hanummre crpykrypHbie GOpMyNbl MPOAYKTOB O30HHPOBAHUS
CICIYIOIINUX COCTUHEHUM:
a)
CH,—CH:
I 6)
CHy= Cli— CH,—-C=CH; CH;~CH=CH-CH=C—CH;
CHz;— CH, CH;

19. Hanmmmmte ypaBHEHUS PEAKITUU COTIOIUMEPHU3AIINN:

a) Oyranuena-1,3 ¢ akpUJIOHUTPUIIOM;

0) OyragueHa-1,3 co CTUPOIIOM;

B) U300yTUJIEHA C U30TIPEHOM.

20. Hammmmmmre cTpykTypHYyt0 dopmyiy yrieBojopona cocraBa CsHg, ecnu
B pe3yJbTaTe€ €ro O30HOJH3a IMOJy4darTcsa: (opMaabaerui, YKCYCHBIN
anpnerun u rimmokcans CHO-CHO.

21. Ilpu ozonomuze yriaeBogopona CgHis momydeH ameToH, ITMOKcCalb U
MPOMMMOHOBAsT KHCJIOTa. Hamummre CTpyKTypHYIO (hopMyIy yrieBoaopona
CgH14 1 Ha30BUTE ero no cucremarndeckot HomeHnknarype MIOTTAK.

22. YcTaHOBUTE CTpOCHUE MMEeHOBOTO yriieBogopoaa CegHyg, ecam n3BecTHo,
YTO TPUCOSAWHSS OJWH MOJb XJIOpa, OH 00pa3yeT MPOAYKT COCTaBa
CeH1oCly, B pe3ynbrate 030HOIM3a KOTOPOTO MOJYYaeTCs 2-XJIOPIPOITaHab:

/,O
CH;—CH—C
| N

Cl H

23. YcraHoBUTE CTpoeHHEe yriaeBojopoga coctaBa CsHg, ecnm mocrne
HEMOJIHOTO TujpupoBanus (1 Moyb) M TOCHEIYIOUIErO0 O30HUPOBAHUS
THIPUPOBAHHOTO  TPOAYKTa  OBIIM  TMOJYYEeHBl  (QOpMaIbIETHI |
aJIbJIETUJOKETOH CIIEAYIOIIETr0 CTPOSHUS:

0
CH;—C—C7
] H
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24. VYcraHoBuTe cTpoeHue yriaeBoaopoma coctaBa C;Hjp, ecnmu mocne
pUCOEIUHEHNs | MOJIb BOJOPOJia U TOCIEAYIOIIEro OpOMHUpPOBaHUS OBLIO
nonydeHo coenuaenne C;Hi, Bro. O30HO0IM3 3TOr0 coeuHeHus IPUBOIUT K
00pa30BaHUIO CIICTYIO-

IIUX MTPOJTYKTOB:

O
_CH-C~ CH;—-CH-C=0
CH3 CF‘I C\H 3 F_I ’
Br Br CH3
nu

25. HazoBute kKoHEUHbIE MPOAYKTHI Z; U Z; B IPEAJIOKEHHBIX [IEMOYKax
IIPEBPAILECHUN:

-80°C Na H,
—> X, ——> Y, T 7,
CH,=C— C=CH, —15"
| | 40°C Na H,
CH3 CH3 —>> X2 YZ N1 ZZ

26. B Kakux yCJIOBUSX OCYIIECTBUMBI PEAKIIUU:

METaH —» d3TaH —> aleTWieH —> mponwianeTuieH—1,3.5-rpunpomnu-
0en3oi?

27. KakoBO CTpo€HHE MOHOMEPA, MPOAYKT MOJTMMEPH3AIIUN KOTOPOTO TIPH
030HOJIN3€ 00pa3yeT NUANIbACTU]T SHTAPHOU KUCIOTHI?

0
N\ //O
_C—CH,;—CH,—C
N
H H

28. C moMoIIIbI0 KaKiX PeareHTOB MOKHO OCYIIECTBUThH MPEBPAIICHUS:
a) XJIOPUCTHIM aJUTHII — TeKcaaueH-1,3 — rekcan

0) 2,4-nuxmopOyTtan — OyTaanen-1,3 — MUKIOTeKCeH?

29. 3anomHUTE CXeMy MpeBpaICHHHA

Bry (Imons) NaOH Cl, 2NaOH
CH3—CF—CH2—CH3 —_—> ... > .. P ... 5
hv CIIUPT t", cnupt
CH3 cz 0
HC™ ™\
o
HC_ (7
~0

30. OcymiecTBUTE MPUCOEIUHEHNE OPOMOBOJIOPOIa, TPOIICHA, MAJIEMHOBOTO
aHTUIPHIIA K:

a) 2,3-numetunoyraaueny-1,3

0) 2-meTmirekcaaueny-1,3

B) rekcaaueny-2,4
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SATAHUE N

1. ITonyunTe BCeMU BO3MOKHBIMU cIiocodamu OyTUH-1 1 OyTHH-2,

2. Hanuiure ypaBHeHUS peakiuii u30bITKa CIMPTOBOrO pacTBOpPA IIEJI0UH C
NEePEUUCICHHBIMU HIKE BEIIECTBAMMU:

a) 1,1-nubpomOyTaH;

0) 2,2-nudbpomOyTaH;

B) 2,3-TUOpOMIeKCaH,;

r) 1,1-mubpom-3,3-numMeTnoyTaH.

Ha3oBure mpoAyKTBI  COrJaCHO  pPAlMOHAIBHOM  HOMEHKIATYPE U
HomeHnknatype MIOITAK.

3. Kakue coennnenus: o0pa3yroTcs py HarpeBaHUM C LIMHKOBO MBUIBIO:

a) 1,1,2,2-rerpabpommporiana;

0) 2,2,3,3-TeTpaxjaopneHTaHa.

HanuimmTe coOOTBETCTBYIOIINE YPaBHEHUS PEAKIIUH.

4. Ucnonb3ys wmarauiiopranuueckue coeauHeHus (cmocod Horuya)
CUHTE3UPYUTE W3 aleTUjieHa JIUMETWIALECTUJICH, STUJIIPONUIAICTHICH,
JTUU30IPOTTHIIAIIETUIICH.

5. Kakoe coennHenue oOpasyercss IMpH IOCIEIOBATEIbHOM JEHCTBUU Ha
OyTuH-1 amuia HaTpUs U 3aT€M UOAUCTOrO MponuIa?

6. JlelicTBeM KaKUX peareéHTOB MOKHO OCYIIECTBUTD MTPEBPALIICHUS:

a) (CH3),CH-CH=CH, — (CHj3),CH-C=CH;

6) CH,;-CH,-CH,-CH,Br — CH;-CH,-CH=CH, — CH3-CH,-CHBr-CH,Br
— CH;3-CH,-C=CH;

B) (CH3),CH-CH,-CH=CH, — (CHj3),CH-C=C-CHs;

F) CHg'CHg-CHg-CHZOH - CHg'CEC'CH?,.

7. B ueM mpuuMHAa YCUJICHHS KHUCIOTHBIX CBOMCTB alleTWJICHA 10
CpPaBHEHUIO C MOJICKYJIaMU dTUJIEHA U 3TaHa. [[puBenuTe mpuMepsl peakiui,
xapakrepusyromne CH-kucnoTHocTh aneruieHa. Kakoe ycioBue M0IKHO
BBITIOJIHATHCS JIJIs1 TPOSIBJIICHUSI 9TOTO CBOMCTBA y alIKMHOB.

8. Kakue wu3 mnepeyucieHHbIX aJKHHOB OYIyT B3aWMOJICHCTBOBATH C
aMMHMa4YHBIMH pacTBOpaMH OKcHa cepedpa u xiopuaa meau (1).

a) METUJIAETUJICH;

0) METHJINPOIUIIALIETUIICH;

B) OyTuH-1,

r) OyTUH-2;

1) AUDTUIIAICTUIICH;

e) 3-meTunOyTuH-1.

9. Hanmmure ypaBHEHUS peaKIIHii:

a) C aMMUA4YHBIM PaCTBOPOM cepebpa i nenTuna-1 u 3.3-mmMeTiioyvHa-1;
0) ¢ ammuayHbIM pacTBopoM xjopuaa menu (l) mis coenuHeHnt OKTUH-1 1
3,4-rexcun-1.
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10. Kakme u3 Ha3BaHHBIX HIDKE YTJIEBOJOPOAOB OYIyT pearupoBaThb C
CH3MgBr (peaxius Monuya):
a) TIPOIIHH;
0) OyTuH-2,;
B) 3-METUJITeKCUH-1,;
r) 4-METUJITEKCUH-2;
1) TUJIAIIETUIICH;
€) IUU30IPONHIALIETHIIEH.

[IpuBenuTe COOTBETCTBYIOIINE YPABHEHUS PEAKIIUM.
11. Pacrionoxute cleAyrollue alKWHblI B MOpsAAKE yObIBaHHSA KHUCIOTHBIX
CBOMCTB: TPONHUH, OTHUH, 3-MeTWIOyTuH-1, 3-xJopmponuH. J[laiite
OOBSICHEHHUS.
12. C mnoMomipl0 KakuX KAa4eCTBEHHBIX pEaKIUA MOXKHO pa3IU4UTh
U30MEpHbIE coeAMHEHU: OyTUH-1 1 OyTuH-2. Hanummure, B KaKUX YCIOBHSIX
BO3MOYKHO MPOTEKAHNUE JAHHBIX PEaKLIUM.
13. Kakue peakiuu moMoryT pasinyuTh CIEAYIOUINE COeAUHEHUs: OyTeH-1
u OyTHH-1, MeHTaH M MEeHTUH-1. B Kakux ycnoBUsSX BO3MOXHO IMPOTEKaHUE
JAHHBIX PEaKLUU.
14. OcymecTBuUTe peakUUud OKHUCIEHUS [EHTHHAa-1  clenyromuMu
XUMHUYECKUMHU PEareHTaMH:
a) xjopugoMm menu (1) B cOUpPTOBOM pacTBOpE aMMHaka U MOCIENyHOLIEH
00paboTKOM KUCIOPOJAOM BO3/IyXa;
0) BOJHBIM paCTBOPOM II€pMaHraHaTa Kajus;
B) JCHCTBUEM O30HAa U TOCIEAYIOIIMM OKHCIUTEIbHBIM pPaCIICIICHHEM
BOJIOM.
15. Kakue aneTuneHoBblE€ YIJIE€BOAOPOIbI HY)KHO B3SITh JJI MOJYYECHUS
1,1,2,2-terpaxmopbyrana  u  2,2,3,3-trerpabpomOytana?  Hamumure
COOTBETCTBYIOIIME ypaBHEHUS peakuuid. IlosicHuTe, moueMy aJKuHbBI MEHEe
PEaKIMOHHOCTIOCOOHBI 0 OTHOIIEHUIO K 3JIEKTpOdUIaM, 4eM aIKeHBI.
16. Kakue ankuHbl 00pa3yroT MPpU B3aUMOJICHCTBHH ¢ OPOMOBOOPOIOM:
a) 2-0poM-3-MeTUIITIeHTEH-1;
0) 2,2-mubpom-3-MeTUIOyTaH.
Hanummre ctpykTypHbie (pOpMyIIbl BEIIECTB U HA30BUTE UX. B
COOTBETCTBUM, C KAKUM MPABUIIOM MPOUCXOJUT MPUCOETUHEHUE
raJjoreHOBOJOPOJOB K HECCUMMETPUYHBIM aJTKUHAM.
17. Kakue coenuHeHus o0pa3yroTcs Mpu AeicTtBur 1 Mosib GpomMoBoaOpOaa
Ha OKTHH-1:
a) B CTAHJIaPTHBIX YCIOBUSX;
0) B IPUCYTCTBUU MEPEKUCEN.

HazoBute mnonydennsle BemecTBa. Kakue ¢akTopsl ONpeaenstoT
HaITpaBJIEHUE PEAKIMHU B Ka)KJOM M3 CilydaeB?
18. Kakoe coennHeHme noixyvaercs npyu B3auMoieicTBuu 4,5-
JUMETUITEKCUHA-2 ¢ BOAOW B yCIOBUX peakuuu Kydeposa.
Chopmynupyiite npaBuiio IIbTEKOBA.
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19. Hanmummre cTpykTypHyI0 (opMyiy ajlKkWHa, THApaTalnueld KOTOpOro B
ycioBusix peakuuu KyudepoBa ObUIM MOJMYYEHBI 3TUI-6MOpP-OyTUI-KETOH U
MpONUIM30NponuikeToH. HazoBuTe ero nmo panuoHaaibHOM HOMEHKIAType U
HoMeHknatype MIOITAK.
20. Ocy1iecTBUTE PEAKIIMN MEKIY:
a) MPOMMHOM U 3TaHOJIOM;
0) OyTHHOM-1 ¥ METUJIOBBIM CITUPTOM;
B) AlIETUJIEHOM U MIPOMAHOJIOM-1;
IpU YCIOBUHU, YTO PEaKIusl MPOTEKAeT B MPHUCYTCTBHM IIEJIOYECH W TIpU
HarpeBanun pactBopoB g0 140-150°C (peakumss ®Pasopckoro). B
COOTBETCTBHH C KAaKUM MPABUIIOM MPOTEKACT PEaKIns?
21. OcymiecTBUTE peaKIMy alleTUIICHA C TIEPEUNCICHHBIMU COSTUHEHUSIMU:
a) IIMaHUCTast KUCJIOTA;
0) YKCyCHasi KHCJIOTa;
B) 3THJIOBBIN CIUPT;
I') alleTUJICH.
[Touemy Takue peakiuu HA3bIBAIOT PEAKIMSIMU BUHWIMpPOBaHUA. B kakux
YCIOBUSIX  TMPOTEKAIOT JTH  PEaKIMH, KTO BIIEPBBIE  OCYIICCTBUII
MPUCOEIMHEHNE BEIIECTB C MOJBW)XHBIM aTOMOM BOJIOPOJia K aleTUJIeHY?
HazoBuTte npoayKThl.
22. CocTaBbTE CXEMBI MTOTYUCHUS BEIIECTB:
a) 1,3,5-TpusTuUnOeH3oa U3 alleTUICHa;
0) 1,3,5-TpuMeTnsiOCH30J1a U3 METaHa;
B) reKCaMeTUI0CH3071a U3 dTUJICHA.

VYKaxuTe yCIoBUS MPOTEKAHUS PEAKIIUM.
23. OcyliecTBUTE MPEBPAIICHUS:
a) MEeTaH — 3TaH — aleTUJIEH — MPONUIANETUICH — METHIIIPOITHII-
alleTHIICH;
0) kapOua KaJablys — aleTUIeH — dTWIaleTwieH — 1,3,5-Tpustui-
OeH301IT;
B) 3 TCH— ITHH — aICTHJICHHU]T HATPHs — TPOIMUH — TeKCAMETUIIOCH30T.
B kakux ycinoBHsSX OCYIIECTBUMBI 3TH PEAKIUN?
24 . 3arnoMHUTE CXEMBI TIPEBPAICHUN:

a)
CaC H,0 NaNH,, CH;I NaNH,, C,H;l TPUMEpU3aLs
aC, —>» - —————> . T T Ty > ----
0)
Br, 2KOH CH;MgBr CHj-1 KyCry07
Oyren-1 —=> - ———> - — - —— s —— X4y
C,H;OH H,S04

25. Kakoit yrineBogopon cocraBa C4Hg mpucoenunsier ueteipe aroma 6poma
U pearupyet ¢ aMMHAaYHbIM pacTBOPOM TUIPOKCHAA cepedpa?

26. YcranoBute crpoenue BemectBa CsHg, koTopoe npu B3auMoAecTBUY €
aMMHaYHbIM PacTBOPOM OKCHJIA MEJIHM JAET OCAJO0K KPAaCHOIo IBETA, a MpPHU
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OKHUCJICHUM I[I€PMAHraHaTOM Kajiusg B KHUCJIOW Cpele MpeBpallaercs B
M30MAacCJIsIHYI0 KUCIOTY.

27. YcranoBute crpoeHue coeauHenus coctaBa Cy4Hg, koTopoe ¢
aMMUa4YHBIM PacTBOPOM OKCHJA cepedpa He JaeT ocajaka Oenoro mpera, a
IIPU OKUCJIIEHUU KOHLUEHTPUPOBAHHBIM PACTBOPOM II€pMaHTaHaTa Kajaus B
KHCJIOW CpeJie MPEBPALIAETCA B YKCYCHYIO KUCIIOTY.

28. YcraHoBure cTpoeHue yrieojopozaa cocraBa CeHyp.
PUCOEIUHSAIOIIETO YEThIPE aToMa OpoMa, HE pearupyrollero ¢ aMMHUa4YHbIM
pactBopoM okcuaa meau (I). [lpu aeiicTBuM BOABI B IPUCYTCTBUM COJIEN
PTYTH U CEPHOU KUCIIOTBI UCCIEAYEMBIN YTIEBOAOPOI JAET CMEChH
METHIN300yTUIIKETOHA U STUIN30MPOMNIIKETOHA.

29. VYcraHoBute cTpoeHue yriieBogopona coctaBa CsHg, ecam mocne
HEMOJHOTO TuapupoBanus (1 MoJb) M MOCIETYIOLWIEr0 O30HUPOBAHUS
TMJIPUPOBAHHOTO  NPOAYKTa  OBLIM  MOJIy4€Hbl  (QOpMaIbIETH] U
QJIBJIETUJOKETOH CIIEAYIOIIETO CTPOSHUS:

O

CH;—C—C7
Il H

O

30. B kakux ycIOBHUSX OCYIIECTBUMBI PEAKIUU:

? ? ?
CH, —> HC=CH -» HC=CHNa —» HC=C-C,H; >

)
L > NaC=C-C,Hs 2> CHz—C=C-C,H;

3AJJAHME VI
1. HanmumuTe cTpyKTypHBIE (hOPMYJIIBI BCEX U30MEPHBIX CIIMPTOB, UMEIOIIUX MOJIe-
KylaspHyto Opyrro-popmyny C4H;0O. Vkaxkure u Ha30BUTE MEpPBUYHBIE,
BTOPUYHBIE U TPETUYHBIE CIHUPTHI. Kak OKHCISAIOTCS NEpBUYHBIE, BTOPUYHBIE U
TPETUYHBIE CIUPTHI?
2. 3 1-0yTeHa noigyuuTe COOTBETCTBYIONIMM ciupT. Ha3oBuTe €ro u moaBeprauTe
OKHCJICHUIO CUJIBHBIM OKUCIIUTEIIEM.
3. Hanumure cTpyKTypHBIE (OPMYJIBI M30MEPHBIX CHUPTOB, UMEIOIIUX MOJIEKY-
apHyro  Opyrro-¢popmyny CsHipO. Vkaxure nepBuyHblE, BTOPUYHBIE U
TPETUYHBIE COIUPTHI, HA30BUTE UX [0 CUCTEMATUYECKON HOMEHKIIaType. Hanumure
YPAaBHEHHMS PEAKLM BHYTPUMOJEKYJISIPHON M MEKMOJIEKYJIIPHOW JIeTUapaTalyn
TPETUYHOTO CIHPTA.
4. Ha 2-mieHTaHON TMOCJIEAOBATEIBHO TNOJIEWCTBYWTE HATpUeM, a 3aTeM 2-
XJIOPIICHTAHOM. YKQKHUTE, K KAKOMY KJIACCY COEIMHEHUN OTHOCHUTCS KOHEYHBIN
npoAyKT. llonydyuTe KOHEYHBIM MPOMYKT MEXMOJICKYJSIPHOM AeruapaTalue 2-
IIEHTaHOJIA.
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5. I3 mpomnena peakuuen ruipaTauuy NOJy4YUuTe COOTBETCTBYOIMNA crupT. Haso-
BUTE €ro W HAMMIIWUTE [Ji HEro CJEAYIOIIME pEeaKkUu: a) C MEHTaXJIOpUI0M
docdopa; 6) ¢ MacaTHON KUCIOTOM (B MPUCYTCTBUU KOHIIEHTPUPOBAHHON CEPHOM
KHCJIOTHI).

6. Ha 2-xmopnienTan nojeicTByiTe BoAoM (cpena menoyHas). s moaydeHHOro
COCIMHEHUSI HAIUMIIUTE CICAYIONINE PEAKIUU: a) C HATpHeM; 0) ¢ MEHTaXJIOPUIOM
docdopa; B) ¢ YKCYCHON KHUCIOTOU (B MPUCYTCTBUM KOHIICHTPUPOBAHHOM CEpHOM
KHCJIOTHI).

7. Hanumure cTpyKTypHBIE (DOPMYIBI COUPTOB M Ha30BUTE UX [0 HOMEHKIIATYype
IUPAC.

a) METWJIBTOP-OyTHIIKapOUHO;

0) IUATUIH3OTPONTUIIKAPOMHOI;

B) OYyTUITPET-NEHTHIKAPOUHOIT;

I') U30IPONMIN300yTUITHEOTIEH TUIIKAPOUHOIL.

8. Kakue criupTbl 00pa3yroTcs B pe3yJsibTaTe CIEAYIOINX peaKIIni:

. O
H—C
H H>O
——— - ---- g
. O
CH3— C_
H H>O
Cs;H,Mgl - - —
CH3COCH3 H20
> @ o----- —_—

9. IlomyuyuTe STUICHTINKOJb BCEMU U3BECTHBIMH CIIOCOOAMHU.

10.  OcymecTBuTe  BHYTpPU- W MEXKMOJCKYISIpHOE  B3aHMMOJCIHCTBHE
M30MPOMUIOBOTO CIIMPTA U MEHTaHOJa-2.

11. KakuM nmyTeM MO>KHO OCYIIIECTBUTH MEPEXO;

a) IPOIMJIOBBINA CIIUPT —> U3OMPONMIOBBIA CIIUPT

0) (C,Hs),CH-CH,-OH — (C,Hs),C(OH)-CHj3

12. Kakwe mpoayKThl  00pa3yloTcs TpPH  OKUCICHHHM  ATHIICHTIIMKOJIS,
U30MPONHIOBOTO CIIUPTA, TPETOYTUIIOBOIO CIIUPTA.

13. Hamumure ctpykrypHyto gopmyny coemnunenusi cocrtaBa C4Hi300, xoTopoe
pearupyeT ¢ METAJNIMYECKUM HATPUEM C BBIJEIICHHEM BOJIOPO/A, a IPU OKUCICHUN
o0pa3yeT KeTOH.

14. JIsa amunoBbix cnupta (I) u (II) mator npu nedictBun Pl; cooTBercTByromime
MOHOMOJITPOU3BOAHBIE; MPU IETUAPONOAUPOBAHUN MOCIEIHUX MOJYy4aeTCs OJUH
U TOT K€ alKeH — 2-MEeTWJIOYyTeH-2, HANUIIUTE CTPYKTYpHbIE (HOPMYIBI ITHX
BEILECTB.

15. VYcranoBute ctpoeHue BemecTBa cocraBa (CgHig0,, kotopoe oOmamgaer
CJICIYIOIIUMHU CBOVCTBAMM:

a) pearupyeT ¢ METHJIMarHUMUOUAOM C BBIJCIIEHUEM 2 MOJIb METaHa
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0) mpU OKHUCIEHUU MOJHOM KHUCIOTOM 00pa3yercss TOJbKO METHIITUIKETOH
(tonnas kucinora — HIO, xapakrepHbiii areHT Ha 1,2-rnukonu, pacmeriser C-C-
CBA3b C 00pa30BaHUEM aJIbIAETHUIOB UM KETOHOB)

16. VYcranoBure crTpoenue BemectBa coctaBa CsHpjpO, kotopoe mipu
B3aUMOJEHCTBUU C HOAUCTHIM METUIMArHUEM BBIJEISET METAH, a IIPU OKUCICHUU
oOpa3zyeT anbJierul, 00J1a1aloIIUi ONTHYECKON aKTUBHOCTBIO.

17. OcymiecTBUTE NpEeBpAIICHUS:

CH=CH, — 2> . PO oHBr, . 2CHONa
2 A H* fc

18. Ycranosure cocras Bemiectsa CsHq,O ecnu:
a) IpU Harpe€BaHWM C YKCYCHOW KHCJIOTOH B MPUCYTCTBUU CEPHOU KUCIOTHI JAET
coenuaenne cocraBa C;H140;,;
0) mpu OKHUCIEHUU O0OpazyeTcsi KETOH, MOCJIEAYIOIIEe OKHUCIECHHE KOTOPOTo IO
npaswity [lonoBa maer cMech YKCyCHOM M IPONIMOHOBOW KUCIIOT.
19. Cmmpt, ctpoeruss C;H;gO BeTymaer B peakuuio 3TepuUpUKALUU; TPH
HarpeBanuu ¢ Al,O; oOpasyer coenunenue cocraBa C;Hyy, 030HOIM30M KOTOPOTO
HOJy4YeHbl METWJIITWIKETOH W IPONUOHOBBIM ajbAeruj. YCTAaHOBUTE CTPOCHUE
CIHpTA.
20. Hanummre cTtpykTypHyto dopmyiny coenunenuss coctaBa CsHpjpO, ecnu
U3BECTHO, 4YTO OHO pearupyer ¢ METaNIMYECKUM HATpPUEM C BbIJCICHUEM
BOJIOpOZa, NMpHU OKUCIEHHMU AaeT keroH coctaBa CsHpp0O, a mpu nerunpparanuu
oOpazyeT 2-MeTui-2-0yTeH.
21. CuHTE3UpyiTEe CIUPT, MPU OKHCIEHUH KOTOPOTO CHaydana oOpa3yercs KEeTOH
coctaBa CsHjpO, a npu janpHENIIeM OKUCIEHUN — alleTOH U YKCYCHYIO KUCIIOTY
22. HazoBHUTe COCAWHECHHS TIO CHUCTEMaTUYECKOU U palyoHaJIbHOU
HOMEHKJIaType:
a)
G
C2H5—C|I—CH—CH3

6) OH

HoC—CH—CH,—CH—CHy
OH CHs
B)
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CHs CHs
HsC—C—CH,—C—OH

CHj; CH
CHe,/\CH3
r)
$H30H
FbC—CHf—$——é—CH:CH2
CHy CoHs

23. Hanummure cTpyKTypHBIEe (OpPMYJIBI BCEX MPEACNbHBIX OJHOATOMHBIX
BTOPUYHBIX CHUPTOB HOPMAJIBHOTO CTpOEHUsA, coiepkammx 3,4,5 u 6 aromoB
yriepoaa. HazoBure nx no panuoHaaibHOW HOMEHKIATYPE.
24. Hanummrte cTpykTypHble (QopMmylibl 1 HazoBuTe 1mo HomeHkiatype IUPAC
HEHACBIIIEHHbBIE CIUPTHI: AJUTUIIOBBINA, TPOMAPTHUIIOBBIN, BUHUIATUIKAPOUHOIL.
25. Hanummmre cTpyKTypHBIE (OPMYIIBI BCEX M30MEPHBIX IBYXaTOMHBIX CIUPTOB
mouekyJsipHoit popmyier C4H;100,. HazoBure ux.
26. Kakue cmupThl 00pa3yroTcsi B pe3yJbTaTe MIEJIOYHOTO THAPOJIM3A: a)
OpomucToro »Tmia; 0) HOAUCTOTO W3OMPONHIIA; B) XJIOPUCTOrO H300yTHiIA?
Hanummre cxemMbl peakuuid.
27. HarmmuTe cXeMbl TIONYYCHHSI CICAYIONTUX MPOU3BOJIHBIX ATHIICHTIIMKOIS: a)
JTUMETUIIOBOTO 3upa; 0) MOHOAIIeTaTa; B) AUHUTPATA; I') STHJICHXJIOPTUIPUHA.
28. Hammmurte CcTpyKTypHbIe GopMylbl TpocThiXx 3¢upoB coctaBa C4H;(0.
Hazosure nx.
29. HazoBuTe ceayromuye COeTMHCHMS:

CHg OCH; (l)CHg
a) C2H5—O—CZH5 b) H3C—O—CH2—CH2 V) CH,—CH>

30. Hamummre cTpykTypHBIE (OPMYINBI COeNWHEHUN: a) 1-MeTokcumneHtaHa; 0)
MOHOATHJIOBOTO 3(hHpa 3TUIEHIIINKOJIS; B) OKUCH CUMM-AUMETUIITUIICHA.

3AZTAHME VII.
1. Hanummwure  cTpykTypHble  (GOpMYNbl  CIEAYIOIIUX  COCTUHEHHIA:
M30IPOMIIIOPOMHUIA; BTOP-OYTHIIXJIOpUIA; TPET-OyTUIHOANIa; HOAUCTOTO aMUJIa;
XJIOpUCTOTO rekcuina; 1,3-guxnopnponana; 1,2-1u0pom-3-MeTUArenTaxa.
2. Hanumwure cTpykrypHble (GOpMysbl BceX H30MepHbIX coenuHeHuir C,HgBr.
Ha3zoBure ux 1o panuoHaIbHON U CUCTEMATUYECKON HOMEHKIIATYPE.

52



3. Hamummwmre cxemy peakiuu mpornaHa ¢ XJOopoM. YKaxuTe ycioBus. Pa3zdepute
MEXAHU3M.
4. Ocy1iecTBUTE NPEBPAICHHUS:

KOH Br H-0
CHy-CHBr-CHyCH, ——3 sos —2p o0y 2ROH 0 B0, X,
CIHpT CIUpT Hg2+ 0

5. CuHTE3UpyiTE NPUBEICHHBIE COEIMHEHUS UCXO0/ISl U3 OPOMUCTOrO aJlIuia:

CH,=CH-CH,-CH,-CH=CH,; H3-CHa-CHy-CH=CH,

6. Hammummre ctpyktypHyto ¢hopmyny BemectBa C4HgBr, ecnu usBectHo, 4to npu
HarpeBaHUU C METAJUIMYECKUM HaTpueM OH oOpa3zyeT 3,4-1MMeTHUITeKCaH.

7. Hamumute ctpyktypHyio opmyny coemunenus C4HoCl, obpasyromero mnpu
ruaponuse npoaykr cocraBa CsHppO. mnocnemuit npu  gerugpatanivv U
HOCIEAYIOIEM  O30HOJIM3€ IpeBpallaeTcss B CMech (opmanpaeruga U
METHIIDTUIIKETOHA.

8. C momomrsio peakiuu Biopma-OuTtTrra noayduTe cleayonue COSINHCHNS:

CH,-CH,-CH,-CHj; CH,-CH,

9. KakoBo crtpoenue coemunenusi CgHyBrCl, xoropoe mpu mocnenoBaTenbHOMN
00paboTKe MarHueM B aOCOJIIOTHOM A(upe, TMOKCUIOM YIJIepo/ia U pa30aBIeHHON
HCI naet M-x10pOEH30MHYIO KUCIIOTY.

10. Y3 noaucToro u30mpornusia moJiyauTe:

a) MarHUMMOU30NPOITIT; 0) 2,3-TMMeTUn0yTaH; B) 2-HUTPOIIPOIIaH.

11. Ckonbko apomatudeckux uzomepoB coctaBa C;H;Cl MoxHO HamucarTh.
HazoBure nx no Homenkmnarype MIOITAK.

12. Hanumwmre ctpykTypHyto popmyny coenunenust C;H;Br, ecnu u3BectHo, 4TO
IIPY B3aUMOJICHCTBUY C OPOMUCTHIM aJITUIIOM 00pasyercs 4-heHunoyren-1.

13. Ha3oBure coeqnHeHNUS:

I 1
L CH3\ . CH;
CH3—CH2— CH—C-CH,- CH3 C=CH-CH
| Br— ~ F
CHj;
I CH3 CH3
Cl CHj;

Br Br

14. Hanumwure cTpykTypHyto Gpopmyiny BemiectBa coctaBa C3H;Cl, ecnu u3BectHo,
YTO MPH HArPEBaHWH C METAJUTMYCCKUM HaTpHEM OH 00pa3yeT H-TeKCaH.

15. Kak wusmensrorcs jmHbl cBszeit B paay C-F, C-Cl, C-Br, C-I. ITouemy
MOJMCTHIC AJIKUJIBI 00JIa1at0T OOJIBIIIEH PeaKIIMOHHON CITIOCOOHOCTHIO.
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16. OcymiecTBUTE MpeBpaIlICHUE:

NaOH HBr NaOH [O]
CH;—CH-CH; ——>» ----- —_—> - —_—> - —
c|:1 C,HsOH H,0, H,0

17. KakoBa ctpykrypHas ¢popmyna coequnenust CgHgCys, Tpu ruIpOsIM3€ KOTOPOTO
oOpazyetcst 3-MeTmi-4-XJ10pOeH30iHAS KUCITOTA.

18. Hanumute cTpyKTypHBbIE (DOPMYIBI U HA30BUTE BCE BO3ZMOXKHBIC M30MEPHI IS
2-6poMOyTeHa-2.

19. [lo meroxny Bropua-durtura nomydure:

a) 1,6-nudeHmrekcan

0) meHTeH-1

B) IIPOIUIOEH30

20. CKOJBKO MOHOXJOPHPOM3BOAHBIX MOKHO IIPOM3BECTH OT H-TIEHTaHa,
HalMIIUTE CTPYKTypHble (Gopmynbl. Ha3oBure Kakaoe U3 COEIMHEHUH IO
HomeHknarype NIOITAK.

21. CuHTE3UpyiTe NCXO0as N3 OPOMHCTOTO AJIIHIA!

a) CH,=CH-CH,-CH,-CH=CHy;

0) CH,Br-CHBr-CH,Br

B) C¢Hs-CH,-CH=CH,

22. Kakue mpoayKThl MOJYyYalOTCS MPHU B3aMMOICHCTBHH OpPOMHUCTOTO AITHIIA H
HuTpara cepedpa. Uto Takoe aMOUIEHTHBIN HYKJI€OPui?

23. HazoBure coequHEHUS:

N
CH3-CH2_ CF’I_ CH3 F— (l:_ (I‘I_ Cl:_ (I:_ F
CHy-1 F F F F

CH2 CH- CH2 CH;,

@ @ ©/CH2 I

J1j1s mepBOro COeAMHEHNsI HATUIIUTE U HA30BUTE BCE U30MEPBI.
24, Hanumure cTpykTypHyio (opmyrny BemectBa C,HoBr, obpasyromero mpu
TUIPOJIN3€ MEPBUYHBIA CHMPT, a MPU JAETHAPOOPOMUPOBAHUU U MOCIETYIOIIEM
TUAPOOPOMUPOBAHUH TPETUIHOE OPOMITPOU3BOHOE.
25. Hanmummure cxemy OpoMHUpOBaHMs TIPONMUIOEH30J1a B OOKOBYIO T1emb. Kakumu
crocob6aMu MO>KHO MHULIMMPOBATh JaHHYIO peakuuto? Pa3depure MexaHu3M.
26. Ocyl1iecTBUTE LENOYKY MPEBpaIlCHU:
bewzson —> A —> b —  napa-bpomdtun6enzon— B —  napa-
I'mapokcuOeH30MHAs KUCIIOTa
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27. Hanniute ypaBHEHHsI peakluii OCH3WIXJIOpUIA:

a) ¢ BOJHBIM PacTBOPOM THIPOKCHIA HATPHUS

0) IMaHUO0M HATPUS

B) 3TUJIATOM HATpUs

I') aMMHUaKOM

28. Hamummte cTpyKTypHYIO (HOpPMYITy apoMaTHYEeCKOrO YTIIeBOIOpPOaa COCTaBa
CoHy;, mpum  MOHOTaJIOTCHHPOBAHMH KOTOPOTO  IMONYYarOT TOJBKO — OJIHO
raJloreH3aMeleHHOe MTPOU3BOTHOE.

29. Hanummre Bce coeiMHEHUs, H30MEPHBIEC 3-XJIOPIEHTUHY-1.

HazoBuTe Bce moONydeHHBIE COCIMHEHHUS IO CHCTEMaTHYeCKOW HOMEHKIIaType
HIOITAK.

30. Kakoe ctpoenue mmeer anmkunramorenun coctaBa C,HgBr, ecnmm mocne ero
JETUPOTaIOTEHUPOBAHUSI B CIUPTOBOM pacTBOpE IWiesioun oOpasyercs ajikeH
C4Hg xoTOphmIif mOCiE O030HUpOBAHUS JAae€T YKCYCHBIM anpierun? Hamummre
ypaBHEHUS pEeaKIuil.

3AJAHUE VIII.
1. Oxucnute 2-Oytanod. [IpoaykT OKuCIEHHUS BBEAUTE B PEAKIMU: a) ¢ TIEHTaXJI0-
puaom docdopa; 6) ¢ IHaHUCTOBOAOPOTHON KUCIOTOM.
2. 1,1-Tluxnopnponad rujipoiuszyite (cpeaa menounas). [Ipoaykt rugpoiamnsa BBe-
JIUTE€ B pEaKIuu: a) C TUIPOKCUIIOM cepebdpa; 0) ¢ STUIOBBIM cOUpPTOM (B
MIPUCYTCTBUH CYXOTO XJIOPHUCTOTO BOJAOPOJIA).
3. [IpoBeauTe MUPOIN3 KATBIIMEBOW COJHM MPOMUOHOBOW KHUCIOTHL. [lomydeHHoe
COCMHEHUE BBEIUTE B CJEAYIOUIME pEaKIUU: a) C TUAPOKCUIAMUHOM; O) ¢
CUJIBHBIM OKHCITATEIICM.
4. Oxucnure 2-metun-3-Oytanosn. Kak TpoOAyKT OKHCICHUS pearupyer: a) ¢
IIMaHUCTOBOJIOPOTHOM KUCIOTOM; 0) ¢ meHTaxaopuaoM (ocdopa?
5. Ha 3-metun-1-nenTuH nojeicTByiTe BOAOW B MPUCYTCTBUU coliel pTyTu. Kak
MOJIYYCHHOE COCIMHEHHE pearupyeT: a) ¢ TUIPOKCUIAMHUHOM; O) C CHUIIBbHBIM
oKuciuTenemM?
6.1-IIponanon ocTopokHO okucauTe. Ha mMpoayKT OKHCIIeHHs MOACHCTBYITE clie-
ITYIOIIMMH peareHTaMu: a) TUIPOKCUIOM cepedpa; 0) menradbpomuaoM docdopa.
7. 2-byTun rugponusyiite B IpUCyTCTBUH coJiek pTyTH. Ha nmpoaykT peakuuu no-
NEUCTBYWUTE CIEAYIONIMMU COCAMHEHUSMH: a) BOJOPOJAOM B TMPUCYTCTBUU
KaTanau3aropa; 0) TuIPOKCUIIAMUHOM.
8. IIpoBenuTe NupoIn3 KaabUUEBOM COJIM U30MACISIHOW KUCIOThL. Ha nomydyenHnoe
COCIMHEHHE TIOJICUCTBYHTE CIEAYIONIMMHU COCTUHEHUSIMU: a) THAPOKCUIAMUHOM;
0) CUITbHBIM OKHCITUTEIIEM.
9. 2,2-]JluxnopneHTal MOABEPTHUTE THApPOIM3Y (cpenma menodnas). Ha momyueH-
HOE COCJIMHEHHUE TMOACHCTBYUTE CIEAYIOIIMMHU PEeareéHTaMu: a) THAPOCYIb(OUTOM
HaTpus; 0) MATUXIOPUCTBIM Ppochopom.
10. Oxucnure 3-metmi-2-nientaHoi. [lomyueHHoe coequHeHne BBEAUTE B CIEAY-
IOIUE PpEeaKIMU: a) C [MAaHUCTOBOJOPOJHON KHCJIOTOH; ©O) C CHJIbHBIM
OKHCIIUTEIIEM.
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11. TIpoBeauTe MUPOIU3 CMEIIAHHON OapueBOil COM MypPaBbUHON M M30MAaCIISTHOM
kucioT. Ha nmoiyueHHoe coeiuHeHue MoACUCTBYITE peareHTaMu: a) TUAPOKCUAOM
cepebpa: 6) nenraxsopuaom ocdopa.

12. 1-IlenTuH ruapoOIU3YyHTE B IPUCYTCTBUU cojieil pTyTu. [IponykT peakiuu BBe-
IUTE  BO  B3aMMOJIEHCTBHE CO  CIEAYIOIMMU  peareHTamu: a) ¢
[IUAHUCTOBOIOPOTHOM KUCTIOTOM; 0) C THAPOKCUIAMUHOM.

13. 3,3-/luGpom-2-MeTmiIreKcaH TMOJBEPrHUTE THAPOIU3Y (cpena IiesodHas).
[lomydyeHHOEe CcoOeqUHEHHE BBEAUTE B CICAYIONIME PEAKLUHUU: a) C CUJIbHBIM
OKHcIIUTeNeM; 6) ¢ BOAOPOJIOM B MPUCYTCTBUU KaTAIU3aTOPA.

14. 2-Metun-1-6ytanon ocTopokHo okuciaute. Ha mpoaykT —okuciaeHHs
MOJEUCTBYUTE CIEAYIOIMMH peareHTaMu: a) rugapokcusioM meau (II) (xugkocThb
®denunra); 0), mentaxyopuaoM docdopa.

15. [IpoBeauTe MUPOIU3 MArHUEBOUM COJIM BaJepUAaHOBOM KUCIOTHI. [lomydueHHoe
COEIMHEHHE BBEAMTE B CIEAYIOIIME pEaKUuu: a) C TUAPOKCHIAMUHOM; O) C
[IUaHHCTOBOIOPOAHON KUCIOTOM.

16. 2,2-Jluxnop-3-meTunOyTaH ruaposiusyire (cpeaa menounas). [Ipoaykr ruapo-
Ju3a BBEIUTE B CJEAYIOIIME pEeakluu: a) ¢ TUApocyiabduTromM Hatpusi; 0) ¢
TUAPOKCUIIAMUHOM.

17. TlpoBenuTe NUPOIU3 CMEHIAHHOW KaJbI[MEBOM COJUM MYpPaBbHUHOU U
OPONUOHOBOM KucHOTh. Ha mpoaykTr mnuposiv3a HOAEHCTBYWHTE CIEAYIOLUIMMU
peareHTamMu: a) aMMHUA4YHbIM PacTBOPOM THAPOKCHA cepedpa; O)IEeHTaXJIOPUIOM
docdopa.

18. Oxwucnure 3,3-muMermn-2-neHtaHon. [IpoayKT OKuCICHHS BBEIUTE B
CIEAYIONINE PEaKIMK: a) C THIPOKCHIAMUHOM; 0) ¢ meHTabpomuaoM docdopa.

19. 1,1-/TuGpoM-3-MEeTHIIIEHTaH THAPOJM3YWTe B IIEJIOYHOM cpene. Ha
MTOJIYYEHHOE COEIMHEHHE MOICUCTBYMTE CIEAYIOIIMMU PEAr€HTAMU:

a) TUAPOCYIb(PUTOM HATPUS;

0) M30BITKOM THJIOBOTO CIIUPTA B MPUCYTCTBUU CYXOTO XJIOPUCTOTO BOJOPO/A.

20. 2-I'ekcuH BBEUTE B PEAKIIMIO C BOJOW B MPUCYTCTBUU COJICH PTYTH (peaKiius
KyuepoBa). Ha monyuenHoe coegnHeHHE MOAEHCTBYITE:

a) CHJIbHBIM OKHCJIUTEINIEM;

0) TUAPOKCUIIAMUHOM.

21 HanummTe CTpyKTypHBIE (DOPMYJIBI BCEX M30MEPHBIX QJbJICTUIOB M KETOHOB
coctaBa CsH;0O. HazoBure ux.

22. Tlonyunte MPONMMOHOBHIN albACTU U3:

a) AJIKEHOB — OKCO-CUHTE30M; 030HOJIU30M;

0) rTUAPOIU30M IUTATIOTEHITPOU3BOIHOIO;

B) OKHCIIEHUEM COOTBETCTBYIOIIETO CIIUPTA

') BOCCTAaHOBJICHHEM XJIOPAHTUAPHIA KAPOOHOBOM KUCIIOTHI;

1) ipy TTOMoIIK peakiuu [ punbspa.

23. bapueBylo coiib MacJISTHOW KHCJIOTHI Harpeite 0e3 mocTyma Bo3ayxa (THpo-
mu3). Ha mnonydeHHoe coeauHeHWE TMOACUCTBYWTE: a) BOCCTAHOBHUTENEM; O)
CWJIbHBIM OKHCITUTENIEM; B) IIMAHUCTHIM BOJOPOJIOM.

24. Kak ocyliecTBUTh MpEeBpaIleHue:
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(CH3),CH-CH,CH,OH — (CH3),CH-CH,CHO wu (CHj3),CH-CH,CH,OH —
(CH3),CH-CHO

25. BemectBo CsHpjpO obOnamaer clieqyronMMU CBOMCTBAMHU: TMPU OKUCICHHUH
oOpasyet BemecTtBo CsH;0O, pearupyromiuii ¢ rujpa3uHOM U THIPOKCUIAMUHOM;
npu jaeruaparanmu  obpasyer yrieBomopon CsHig, onHMM M3  TPOIYKTOB
OKHUCJICHUS KOTOPOTO SBISIETCS AaleTOH? YCTaHOBUTE €ro MPOCTPAHCTBEHHOE
CTpOCHHUE.

26. BemectBo CsHgO4Ca mpu cyxoii meperonke oopasyer coemunenne C4HgO,
KOTOpPO€ pearupyer C THAPOKCHIAMUHOM, HO HE JaeT PEaKkiuu CepeOpsHOTOo
3epKasia. Y CTaHOBUTE UX CTPOCHHE.

27. 1-byTaHON OKUCITUTE MATKUM OKUCIUTENEeM. Kak mory4eHHOe COeTMHEHHE pe-
arupyer: a) C HU30BITKOM MeTaHoja (B TMPUCYTCTBUU CYXOTO XJIOPUCTOTO

BOJI0pO/J1a); 0) C OKHCIIUTEIIEM; B) TUJIPOCYJIb(PUTOM HATPHUs?
28. Ocy1iecTBUTE MPEBPAIICHUS:
O3 + H,O
—» - —» -----

CHy—C=CH-CHs - ™1 1 vno, + HIO,
CH, - —
H,0, 20°C

29.Ha 1-06yTtun nogeiictByiiTe Bomoi (peakius Kydeposa). Ha momyuenHoe coenu-
HEHUE TOJICUCTBYHTE: a) CUIIBHBIM OKHCIIUTEIEM; 0) BOJAOPOJIOM B MPUCYTCTBUU
KaTajan3aTopa; B) THAPOKCUIAMHHOM.

30. VI3 mponuHa MOIyYUTEe TMPOIAHOH ABYMS CIIOCOOAMU: a) MOJB3YSACh PEaKIHeH
KyuepoBa; ©0) uepe3 oOpa3oBaHue guragoreHornpousBognoro. Kak Oyxer
pearupoBath MPOMAHOH C CUJIBHBIM OKHCIUTEIEM?

3AJAHUE IX.
1. 3 1-xnopnponana, yepe3 cTaanio oOpa3oBaHUs HUTPHIIA MOJIYYUTE MACISHYIO
(6yranoByto) kucioty. Kak sta Kuciiora pearupyer:
a) ¢ TUAPOKCHUIIOM Oapus;
0) ¢ ne"Taxyiopuaom gocdopa?
2. OxucnuTe npomnanaitb. Ha mpoayKT OKKCIeHHS TOACHCTBYHTE MOCIEI0BATEIEHO
TUAPOKCUIOM HATPUs, a 3aT€M 2-XJIOPIPOTIAaHOM.
3. 111-TpuxnopOyran ruaponusyiite. Ha  momyueHHoe  coeanHeHHE
MOACUCTBYIUTE CIEAYIOIUMH peareHTaMu: a) aMMHakoMm; 0) 2-TponaHoJoM B
IIPUCYTCTBUU KOHLICHTPUPOBAHHON CEPHOU KUCIIOTHI.
4. Ha xJyiopaTaH noAeicTByiTe nnaHuaoM kanus. [I[poayKT peakuuu ruapoanu3yire
(cpena kwucnas). IlomydeHHoe coemuHeHHWe O00paboOTaiTe MEHTAXJIOPUIOM
docdopa.
5. Hanmmmre ctpykTypHbie (OpMysibl BceX KapOOHOBBIX KHCIOT cocTaBa CsHygOx.
Ha3zoBure nx.
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6. Kakoe coemuHeHue TOMYyYUTCS B pE3yibTaTe CISAYIONINX MPEBPAIICHUN:

KCN H,0
CH3-CH2-CH2-BI' —_—>» ----- _— > -----
t© H'
PCl C,H:OH 2CH;MgBr H,0, H' (CH;C00  NH;(H0)
CHy-CH,-COOH ——> ==+ R BVEST ki Rt A A

7. OcyliecTBUTE NMEPEXObIL:
a) IPONEH — JUMETHIYKCYCHAasl KUCJIOTa

0) STWIIdTUIIEH — OyTaHOBas KUCJIOTa
8. VYcranoBure crtpoenue coeaunenus C,HgO,, obGnagatomiee cruenyromumMu
CBOWCTBaMHU:
a) pearupyer ¢ BOJHBIM PacTBOPOM coJibl ¢ BolieneHueM CO,
0) Mpu CIUIABJICHHH CO IIEJI0Ub0 00pa3yeT nporaH
B) ¢ Ca(OH); naet cosb npu NUPOJIU3€ KOTOPOH MOIyHaeTCs] U30MPOIMUIKETOH

9. 1,4-byranguon »HEPruyHO OKHcauTe. Ha momydeHHOoe coeauHEeHHe
MOJACUCTBYWUTE MOCJIEA0BATENbHO NEHTaxJopuaoM (ochopa, a 3aTeM FTUIATOM
HaTpus (peaKTUBBI OpaTh B U30OBITKE).
10. Ha 2-xmoprpomnaH noJeicTByWTe IIHaHuIoM Kanus. [lomydueHHoe coenrHeHne
rupoausyiire (cpeaa menoyHas). Kak npoaykT ruponusa B3auMOAEHCTBYET C 2-
XJIOPIIPOTIaHOM?
11. 13 OpomaTaHa NOJYYHUTE: a) YKCYCHYIO KUCIIOTY (B KaUu€CTBE MPOMEXYTOUHOTO
COEIMHEHHUSI TOJDKEH OBITh TOJYYEeH COOTBETCTBYIOIIMM CIUPT); 0) MPOMUOHOBYIO
KHACIOTY (B KauecTBE IMPOMEKYTOYHOI'O COEOUHEHHsS! JOJDKEH OBbITh MOJyueH
COOTBETCTBYIOIIUN HUTpUI). Kak yka3aHHBIE KUCIOTHI pearupyroT ¢ aMMUaKkoM?
12. OcymiecTBUTE NMPEBpAIICHUS:

H,0, H KCN 2H,0
CH3— ClH_ CH: CH2 2—) ----- ilS) ..... —_ ----- Tﬂ) _____
CH,

13. 2-Metun-1-nponanoy dHEPTUIHO OKUCTUTE. [IpOAYKT OKWICIICHHS BBEAWTE B
CJIEYIONIME PEaKlUu: a) ¢ MEeHTaxJIopuaoM ¢ocdopa, a 3aTeM ¢ aMMHUaAKOM; 0) C
THAPOKCHUIIOM cepedpa.

14. Kak noiay4uTh u3 4-METHI-TIEHTAaHOHA-2!

a) M30BaJICPUAHOBYIO KHUCIIOTY;

0) N30MaCIISHYIO KUCIOTY

15. Ha 1,2-muGpomMmnponaH moaeicTByiTe M30bITKOM nuanuaa kaiaus. [Ipomykr
pEeaKIMK IMOBEPTHUTE HCUCPIBIBAIONIEMY THAPOIU3Y (cpena kucias). Ha mpomykr
TUAPOJIM3a  TOJCUCTBYHTE  M30BITKOM  2-TIpONaHOJia B TIPUCYTCTBUHU
KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.

16. HazoBuTe coeauHEHUS IO PANMOHAILHONM HOMCHKJIAType W HOMEHKIIATYpE
HNIOITAK. K kakoMy Kjaccy COEITMHEHU OTHOCSTCS KaKI0€ U3 HUX:
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i T 0

CHs—CH-CH-CHy-CHy  CiHs—C—CiH CH—CHz—CHz—c—CEH CH3—CH2—CH2—CH2—C/<OH
|

OH OH 0 CH;

17. U3 1-xmopOyTaHa uepe3 cTaauio 00pa30BaHUs COOTBETCTBYIOIIETO CIHUPTA IO0-
Jy4duTe MaCISHYI0 KUCHoTy. [lomydeHHyI0 KUCIOTY MpEBpaTUTE B €€ aHTUIPHI.
Ha Macnsabiil aHTUAPUI IOIEHCTBYUTE AaMMUAKOM.

18. BemectBo CgH;40, npu npokaimBaHuu ¢ TUAPOKCHIOM HATpUS MIpEBpaIlaeTcs
B yrieBoaopoa CgHig, KOTOpBIN UIAEHTUYEH COEAUHEHUIO, OOpa3yroIieMycsl Mpu
ANEKTPOJU3E CONM TPUMETHUIYKCYCHOW KHUCIOTHI. KakoBO CTpoeHMEe HCXOIHOTO
coequHenus. Hazosure CoHy50,.

19.0xucnute 2,3-numeTmnOyTaHanb. Ha mpoayKT OKuCICHHS TOACUCTBYHTE pe-
areHTamMu: a) THUIPOKCUAOM Kaiblusg; ©O) 2-IponaHoioM B MPUCYTCTBUU
BOJOOTHUMAIOILIETO peareHTa.

20.13 1-xmopripornana noiayJuTe:

a) MPONMUOHOBYIO KHUCJIOTY (B KadecTBE MPOMEKYTOYHOTO COCIUHEHHUS JIOJDKEH
OBITH TOJIy4eH COOTBETCTBYIOLIUN CIUPT); 0) MACISHYIO KHUCIOTY (B KayecTBe
IPOMEXYTOUYHOTO COEAMHEHHS JOJDKEH OBITh TIOJYYE€H COOTBETCTBYIOIIUMN
HUTPUII).

21. VI3 mpomnaHans noJiyduTe MpONMOHOBYIO KHCIOTY. Kak mponuoHoBasi KHUCIoTa
OyneT B3auMoOJICMCTBOBaTh ¢ ramieHo wu3BecThio? IlogBeprHuTe NUPOIU3Y
ITOJTyYEHHBIA MPOAYKT.

22. IlpuBeauTe aBa crioco0a MoaydeHUs aHTUAPHUIA YKCYCHON KUCIOTHI. Ha momy-
YEHHBI aHTUAPU]T TOJAEUCTBYITE: a) 2-MPONAHOJIOM; 0) aMMHUAKOM.

23. VI3 amunmMHOBOM KUCIIOTHI TTOJIYIUTE €€ MOTHBIA H30mponuiIoBeii d¢up. Ha mo-
JYYEHHbIH NPOAYKT MOJAEHCTBYHTE TOCIEIOBATEIBLHO H30BITKOM pacTBOpa
TUAPOKCUJIA HATPHSI, a 3aTeM U30BITKOM 1-XJioprnponaHa.

24. Ycranosurte cocrtas BeniectBa CsHi,O ecan:

a) NP HArpe€BaHUM C YKCYCHOM KHCJIOTOM B MPUCYTCTBUHM CEPHOU KHCIOTHI JAET
coenunenue cocraBa C;H40,;

0) npu OKHUCIEHHWU 00pa3yercsi KETOH, MOCIEAYIOLIEe OKHUCICHHE KOTOpPOro o
npasuiy [lonoBa naer cmMech YKCYCHOM U TPOITMOHOBOW KHCIIOT.

25. Ha rnuuepun moaeicTByiiTe MacisHoi kucioroit (3 mosst). Ha momyuennoe
COCIMHEHHE TIOJICUCTBYHTE H30BITKOM pPa30aBICHHOTO pacTBOpa THAPOKCHUIA
HaATpHSL.

26. [IpuBeauTe ABa croco0a MOJy4YeHUs: aMyjia MPONMMOHOBOM KUCIOTHI. [lomydeH-
HBII aMuUJl BBEAUTE B peakiuio ¢ okcuaom docdopa (V) npu HarpeBaHUHU.

27. AHrugpua MaciasiHOM KUCJIOTHI HarpeiTe ¢ Bogou. [lomydeHHBIN TpOayKT MO-
CJIeIOBAaTEILHO BBEAMTE B pPEaKIMU € MeHTaxjopuioMm (docdopa, a 3aTeM — ¢
aMMHUAKOM.
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28. IlomyunTe aHTHAPUA MPONHMOHOBOM KUCIOTHL. M3 aHrmapuaa mpomuoOHOBOM
KHCJIOThI MOJYYMTE: a) aMUJ MPONHOHOBOM KHUCIOTHI; 0) M30MPONMIOBBIA 3up
IIPONMOHOBOW KUCIIOTHI.

29 Hanummrte CTpyKTypHBIE (OPMYJIBI COEIMHEHMH U HA30BUTE MX 11O
Homenkmnarype IlUPAC:

a) TPUMETHITYKCYCHAsl KUCIIOTa;

0) BUHUJIN300YTHUIIYKCYCHAs KUCTIOTA;

B) AUTPET-NIEHTUIYKCYCHAs KUCIIO0TA;

I ) AJUTWIIMIIPONMIIYKCYCHAsL KHCIIOTA.

30. 13 akpuIoBOi KUCIOTHI OMYYUTE XJIOPAHTUIPHU]T aKpUIOBOM KucnoThl. [lomy-
YEHHBIM MPOAYKT BBEAUTE B PEAKLMIO C ITWIATOM Harpusa. Hamwmmmre cxemy
pPEaKIUy MOIUMEPHU3ALUH TTOJYYEHHOIO IMPOAYKTA.

SAJAHUE X

Bce nostydeHHbIE B IPOLECCE PEAKIIUI OPTaHUYECKUE COSAUHEHUS T0JKHBI
OBITH Ha3BaHBI.
1. U3 ammMuaka M COOTBETCTBYIOIIETO TalOT€HONPOU3BOAHOTO TMOJIy4UTE 2-
amuHoOyTaH. [lomydyeHHOe coeAMHEHHE BBEIUTE B pEaKUUU: a) C CEPHOU
KHUCIIOTOM; 0) C aHTUJPHUIOM TIPOITMOHOBOM KUCIIOTHI.
2. Hutpun ykCycHOW KHUCIOTHI MPOTHAPUPYHTE (B MPUCYTCTBUU KaTaliu3aTopa).
Ha nponykr peakiuuu mocieqoBaTelbHO MNOAECUCTBYUTE 2-HOANPONAHOM, a 3aTEM
aMMmuakoM. Kak KOHEYHO€ COeAMHEHHE pearupyeT C XJIOPAHTUIPUAOM YKCYCHOM
KUCJIOTHI?
3. 2-Hutponponan BOCCTAaHOBHTE aKTUBHBIM BOAOPO10M. Ha IpoyKT BOCCTaHOB-
JIeHUsI TIOACUCTBYHTE: a) XJIOPOBOJOPOJIHOM KHCIOTOM; 0) 1-xyopmpomnaHom, a
3aTe€M aMMHaKOM.
4, W3 ammumaka U COOTBETCTBYIOIIETO  TrajoOreHalikaHa  TOJIYYUTe
quusonponuiaMud. [lolydeHHOE COEIMHEHUE BBEAUTE B pEaKUUH: a) C
OPOMOBOJIOPOIHON KHCIIOTOM; 0) C @30THCTON KHCIIOTOM.
5. 1-AmuHonponaH BBEIUTE B peakluu: a) ¢ 2-HOAMPOINaHOM (C MOCIeayIoen
00paboTKOIf aMMHaKOM); 0) C a30TUCTOM KUCIIOTOM; B) C YKCYCHBIM aHTHJIPUIOM.
6. VI3 aMMHaka U COOTBETCTBYIOIIMX IaJOT€HATKAHOB MOCIEA0BATEIHLHO MOIYYUTE
NPONWIAMHUH, a 3aTEM OpOoNWIM3onponuiaMud. Ha KOHEUHbId TPOIYKT peakiuu
MOJICICTBYMTE a30TUCTON KUCIIOTOM.
/. W3 wMertwiamMuHa 4Yepe3 psAd MOCIEAOBATEIbHBIX PEAKIUM MOJIydUTE
MeTWTUINponuiamMuH. [lonydeHHOe coelMHEHNE BBEUTE B PEAKIIMIO C CEpPHOMU
KUCJIOTOM.
8. 2-AMUHO-2-MeTHINPONaH BBEIUTE B PEAKLIUU:
a) ¢ XJIOpATaHOM (C mocyenyrolieil 00paboTkol aMMHaKkoM); 0) ¢ aHTHAPUIOM
IPOMKUOHOBOM KUCIOTHI; B) C Q30TUCTOM KUCIOTOM.
9. 2-Ilnanmnponan mporuapupyiTe (B MpUCYTCTBUM KaTanusartopa). Ha momyuen-
HOE COCMHECHHE MOJACUCTBYIWTE peareHTaMu: a) 1-xjoprpornanom; 0) aHTUIPUIOM
MACJISTHOW KUCIIOTHI.
10. U3 sTmimamuHa mONy4HTE STUAM3oNponuiamMuH. [lomydeHHOe coeanHEHHE
BBEJIUTE B PEAKIIMH: a) C XJIOPOBOJAOPOJTHON KHUCIIOTOM; 0) C a30THCTOM KHUCIOTOM.
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11. VI3 aMMuaka 1 COOTBETCTBYIOIUX T'aJOTEHAIIKAHOB MOCJIEI0BATEILHO TOTYYH-
T€ U3OMPONWIAMHH, a 3aTeM JTHJIM3oNponmiaMud. KoHEeUHbI MPOAYKT peakiuu
BBEJIUTE BO B3aMMOJICUCTBHUE C aHTUIPUJIOM IIPOIMMOHOBOU KUCIIOTHI.

12. 1-Hutpo-2-MeTuiamnpornal BOCCTAHOBUTE aKTUBHBIM BoaoponoM. [lomyueHnHoe
COCIMHEHHE BBEIAUTE B PEAKIMU: a) C a30TUCTOM KUCIOTOM; 0) ¢ 1-iloampomnanoM
(c mocienyroiieit 00pabOTKONH aMMHAKOM).

13. I3 ammMuaka U COOTBETCTBYIOIIMX TajJOT€HAIKaHOB MOCIEA0BATEILHO MOIYyYH-
Te OyTHJIaMUH, a 3aTeM OyTuiu3onponuiaMuH. Kak KOHEUHbIN MPOIYKT peakiuu
pearupyeTt ¢ a30TUCTON KUCIOTOMN?

14. W3 nponmiamMuHa 4Yepe3 psA  MPOMEKYTOUHBIX pEaKUUd IOIydHTe
MeTHITWINIponuiIaMuH. Kak 3ToT aMuH pearupyer ¢ CepHOU KUCIOTON?

15. 2-AmuHompomaH BBEAWTE B CIEAYIONINE PEAKIUU: a) C aHTHAPUIOM
MIPONMMOHOBOM KHCIIOTHI, 0) ¢ 2-HoampomaHoMm (C TOcCHeayrome o0paboTkon
aMMHAaKOM; B) C a30TUCTON KHUCIOTOH.

16. W3 Hutpuia mpornrMoHOBOM KUCIOTHI MOJIYyYUTE TponuiaamMuH. s nponuiamu-
Ha HAMWIIUTE YPAaBHEHHS peakiuii: a) ¢ 2-ilogdyraHoM; 6) ¢ OpOMOBOJOPOAHOM
KHUCJIOTOM.

17. W3 ammmaka W COOTBETCTBYIOIIMX TaJIOTEHAJIKAHOB IMOCJIEI0BATEIHHO
MOJIYYUTE ATWIAMUH, a 3aTeM STWiIOyTwiamMuH. [lomydeHHbIe aMUHBI BBEAUTE B
PEAKIIMIO C AaHTUJIPUIOM MIPOITMOHOBOM KUCIIOTHI.

18. 13 ammuaka ¥ COOTBETCTBYIOIIETO TaIOTeHANIKaHA MOJIYYUTE TPET-OyTHIaMUH.
Ha Tper-OyTriiamus noAaeicTByiiTe peareHTaMu:

a) a30THCTON KHCIOTO;

0) XJIOPaHTUAPUAOM YKCYCHOM KUCIIOTBHI.

19. 1-llmannpomnan mporuaApupyiTe (B MPUCYTCTBUHU Kataiu3aTopa). [IpoaykT rum-
pUpOBaHMS BBEAWTE B PEaKLUMU: a) C pa30aBICHHOW CEpHOM KUCIOTOH; 0) ¢ 2-
XJIOPIPOTNAHOM (C Mocieayroiein 00paboTKoM aMMHAKOM).

20. 3-AMUHOIIEHTaH BBEJUTE B PEaKIUU: a) ¢ OPOMOBOAOPOIHON KHCIOTOM; 0) ¢
AQHTUIPHUIOM IIPOIMMMOHOBOM KHCJIOTHI; B) ¢ OpoMdTaHoM (C TMOceayronen
00pabOTKOI aMMHAKOM).

21. 2-Hutpo-3-MeTuimneHTal BOCCTAaHOBUTE aKTUBHBIM BOJ0pOaOM. [[i1s1 mosrydeH-
HOTO COCJMHEHUS HANUIINTE ypaBHEHUE PEAKIIMii: a) C a30TUCTON KUCIIOTOM; 0) C
XJIOPAHTUIPUIOM MTPOTTMOHOBOM KUCIIOTHI.

22. Tlomyunte w#3 aMMHaka ¥ COOTBETCTBYIOUIMX TaJOT€HOMPOU3BOIHBIX
sTunponuiamMuH. [lomydyeHHbI aMUH BBEIUTE B PEAKIUU: &) C XJIOPOBOAOPOIHOM
KHUCJIOTOM; 0) C aHTHAPUJIOM TTPOTTMOHOBOM KHUCIIOTHI.

23. Hamumure crpyktypHyto ¢opmyny coeauHenus coctaBa CsHiNO, He
pearupyromero ¢ BOAHbIM PaCTBOPOM HIEJIOYH.

24. KakoBo ctpoenue amuHa coctaBa C4Hi1N, KOTOpBI HE pearupyeT ¢ yKCyCHbIM
AHTUIPUIOM U PEarupyeT TOJIbKO C OJHOM MOJIEKYJIOM HOMCTOro MeThia?

25. Hanmumure peakuuu B3auMOJCHCTBUS OyTaHa ¢ @30THOM KHCIOTOM B YCIOBHUSX
KUAKO(DA3HOTO U Mapoa3HOro HUTPOBAHUS
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26. V3 MeTwdTWIaMHMHA TMOJy4YdTe METWTWINponuiamMuH. [logydeHHbIH
OPOAYKT BBEAWTE B pEAKUMH: a) C XJIOPOBOJOPOAHOM KHUCIOTOH; O) ¢
XJIOPMETAHOM.
27. 3-HuTporekcaH BOCCTAaHOBUTE AKTHUBHBIM BOJOPOJAOM. JIJIsi MOIYy4EHHOTO
COCIMHEHMSI HAMWIIWTE YpaBHEHHUS peakiui: a) ¢ pa30aBlICHHOM CepHOU
KHCJIOTOM; 0) ¢ XJopMmeTaHoM (C mocienayromieid o0paboTkoil aMMHaKoM) ; B) C
XJIOPAHTUJIPUIOM MTPOTTMOHOBOM KUCIIOTHI.
28. Ilomyuute nByMs MeToAamMH OSTWiIaMHH. M3 »STunamMuHa MOIy4YdTe
MeTWIdTWIAMUH. Kak 3TuiaMMH W METWISTWIAMUH —B3aWMOJCHCTBYIOT C
A30TUCTOMN KUCIOTOM?
29. Jlns 1,2-nuaMuHOATaHa HAMMMIIUTE YPaBHEHUS PEakluii: a) ¢ U30BITKOM XJIOPO-
BOJOPOJHOM KHCIOTBI; ©O) MOJHMKOHACHCALMU C XJOPAHTUAPHUAOM SHTAPHOU
KHCIIOTHI.
30. Ilpu neiicTBUM HA aMUHBI A30TUCTOM KUCIOTON OBUIM MOTYYeHBI COCAUHECHHUS:
a). 1-Oyranosn; 0) MeTWITWIHUTpo3oaMmuH. Hamumure GopmMynbl HCXOTHBIX
aMUHOB.

SAJAHUE XI.
1. Hanmummure CTpyKTypHBIE (DOPMYJIBI:
a) m-kpezona; O0) o-HutpodeHona; B) (eHoN-2,4-1UCYTB(OOKUCIOTH, T)
MUKPUHOBOM KUCJIOTHI.
2. Hanmummre CcTpyKTypHble (OpPMYIBl BCEX H30MEPHBIX aAPOMATUYECKUX
coequnenuii coctaBa C;HgO. HazoBute nx.
3. HazoBuTe criemyromnime cCoeTMHEHNS:

OH OH OH
CHs;
a) b) V)
CoHs Cl
Br OCHg

9) d)
Br Br

OH NG,

4. Hanummwre CXEeMBl pEaKIWi, JIekKaIlIMX B OCHOBE TEXHHUYCCKHUX METOJIOB
NoJIy4eHHsl (peHoJIa.

5. [MonmyuuTe: a) peHoN U3 aHUIMHA; 0) 0-KPE30J U3 0-TOTYUIUHA.

6. Ipoankunupyiite (heHon: a) HOAUCTHIM ATUIIOM; 0) METHJIOBBIM 3UPOM n-
TOJIYOJICYIb(POKUCIOTHI.

/.Hammumure cxembl peakinmii (eHona: a) ¢ OpomMHOI BoaoH; 0) ¢ pa30aBIEeHHOM
HNO3; B) ¢ a30THCTOM KUCITOTOM.

8. U3 6ensomna monyunte 2,4-TaHATPOPEHOI.

9. OcymiecTBUTE NpeBpaLEHUS:
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OH

Mo, _Cu, KMnQs . e
Ni, t°C 250°C (NaOH) H20

10. Iomyunte n3 6eH30ma OeH3uIoBbIN ciupT. [locneqHuil BBEIUTE B PEAKIUIO C
MATUXJIOPUCTBIM PochOopoM.

11. TlpuBeauTe peakiuio O>TepUDUKAIUA MEKIYy OEH3UIOBBIM CIIUPTOM H
M30MacisiHOM KucJIoTou. IIponykT HazoBuTe.

12. HanumuTe cXeMbl MOJYYEHUS 0- U n-OCH30XMHOHOB W3 COOTBETCTBYIOIIUX
JTMOKCHOEH30JIOB.

13. Hanmumwmre peakiuu n-6en3oxunona ¢ HCI, ¢ HCN, ¢ NaHSO:s.

14. Hanuimute CTpyKTypHBbIE (OPMYIIbI COUPTOB: a) AMATUIGEHMUIKapOuHOa; 0)
ATUII-0-TOJUIKApOUHOIA; B) u30nponmIpeHnIKapOnHoNa; r)
TUMETUI0CH3WIKapOUHOMA.

15. Hamumure cxembl TOJNy4eHHs] OEH3WJIOBOTO CHUPTa BCEMH HW3BECTHBIMU
CIOCOOAMHU.

16. [Ipennoxxure cxeMy CUHTE3a METHITUIOEH3UIKapOUHOIIA U3 TOJIyOJIa.

17. Kakoe coelnHEeHUE MOIYYUTCS B pE3YJIbTATE CIEAYIOIUX MPEBPAILCHUN:

CQ;_CHZ
CeHsCl —Ma, > HOH_
f°c,p (H")

18. Hanmmmmre cxeMbl peakiuii 0EH3UI0BOTO CIIUPTA: a) C HaTpueM; 0) ¢ YKCyCHOU
KHUCJIOTOM (B MPUCYTCTBUU CEPHOM KUCIIOTHI); B) C meHTaxyiopuaom docdopa.

19. BemecrBo C;HgO ne maer okpammBanus ¢ FeClz, npu okucienun odpasyer
OCH30IHYIO KHUCTIOTY. Y CTAHOBUTE €T0 CTPYKTYPHYIO (opMyITy.

20. Ocy1ecTBUTE LETIOYKY MPEBPAICHU:

CeHeOH =2hsh HNO;,  Fe+HCI CHgl . NaOH_

NaOH H,S0, 7 e T T
21. V3 OeHzomna 4depe3 psii MPOMEKYTOUHBIX PEAKIUiA MOJYy4YUTe M-HUTPOQPEHOI.
Kax m-autpodenon pearupyer ¢ pazdoaBiIeHHON MIEIOYBI0?
22. VI3 6eHzona iaro0biM criocoboM nonyuute dhenon. [lomyuennsril henon BBeUTE
B PEaKIMU: a) CO IEJ0Ybl0, a 3aTeM ¢ 2-HOANpOINaHoM; 0) ¢ a30THOM KHUCIOTOU
B3SITON B U30BITKE.
23. W3 OeHzosia, uepe3 psaag TPOMEKYTOUHBIX PEAKIMM TMOJydUTE BTOp-
OyTuiheHuNnoBbIl 3up.
24. U3 6enzona nonyuute n-3tuiadenon. [locnennuii BBeauTe B peakivuu: a) co
IEJI0YbI0, a 3aTeM ¢ 2-XJIopOyTaHoMm; 6) ¢ 6poMoM (3 MOJIb).
25. [Tonyuute duopormronus (1,3,5-TpruokCuOeH301) U3 OeH30J1a.
26. ITomyunte PeHUIITUIOBBINA CIUPT U3 OEH30JIA.
27. IlpoBenute peakiuu Mo cXeMe:
OEH30JI—TOMYO0I—0CH3WITXJIOPUI— OCH3UIOBBIN CTUPT—OCH30JIAT HATPHSL.
28. TlomyunTte 0-XWHOH U3 MMUPOKATEXMHA, & 71-XUHOH U3 TUAPOXHUHOHA.
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29. U3 Oenzona, uepe3 psAd MPOMEKYTOUHBIX pEAKIUH, MOJy4YUTE TPET-
OyTuieHUIOBBIN dup.

30. Breaute OCH3WIOBBINM CIUPT B PEAKIUU: @) C XJIOPAHTUIAPUIOM MIPOIMTUOHOBOM
KHUCJIOTHI; 0) ¢ meHTaxJIopuaoM ¢ocdopa; B) C CUILHBIM OKUCIUTEIIEM.

3AJJAHUE XII.
1. Hanummre CcTpyKTypHbIe (OPMYJBI BCEX H3OMEPHBIX  KapOOHUIIBHBIX
coeauHeHui apomaruueckoro psga CgHgO u Ha3zoBUTE HX.
2. HazoBuTe cnemyromme coenHEHUS:

CHO CHO
CHj H3C CH3

a) b) CgHsCH,CHO V) g) CeHsCH=—CH—CHO

CHs
0

d) C e)

CO—CH,CgHs
CHs

3.Hamummre crpykrypHble GOpMyNbl  CIEAYIOUUX COCAMHEHUW: a) o-
(GEeHWINPONMOHOBOTO alibJieTuaa; 0) o-HUTPOOECH30MHOTO albJeruia; B) TPET-
OyTuwideHnnkeTona; r) 2,6-nucynbhoOeH30MHOT0 anbAeTHIA.

4 HamummTe cXeMbl TOJYy4YeHHS OEH30MHOrO ajbJeTHuAa BCEMH H3BECTHBIMU
CHOCOOAMHU.

S5.Hamumure cxeMbl modydeHus O€H3albJeTHaa, O-TOJYHJIOBOTO allbJerHua,
(EeHUITYKCYCHOTO albJIeTUa: a) OKHUCIEHHEM COOTBETCTBYIOIIUX CIUPTOB; 0)
TUAPOJIM30M JIUTATIOTEH3aMEIIICHHBIX.

6. Hanumwure ypaBHEHUS peaKkIUi OKHUCICHUS: a) o-XJOpPToidyoja [0 o-
XJIOpOEH30MHOT0 anbaeruaa; 0) M-KCuiosa a0 M-TOITYUIOBOTO allbJerua.

7. Tlpemgnoxure TpW crocoba MpeBpalieHus Tojyojia B OeH3anmpiaerua. Kakue
1Mo0OYHBIE MMPOTYKTHI TPH 3TOM MOTYT 00pa30BBIBATHCSA?

8. Kakumu mMeTomamMu MOXKHO HETIOCPEICTBEHHO BBECTH albACTUAHYIO TPYIIY B
apomarnueckoe sapo? Kakue peareHTsl U KaTalin3aTopbl UCTIOJIB3YIOTCA B KaXKIOM
cinyuae? [IpuBenure mpuMepsl.

9. Hanummre cxembl MOTy4YeHUs alleTO(PEeHOHa: a) OKUCIEHUEM apOMaTHYeCKOro
yrIeBOA0pOa; 0) OKUCICHUEM CIHUPTA; B) TUAPOIU3OM IUTATOr€H3aMEILEHHOTO.
10.Hanummre cxembl monydeHus 1o peaknun  Dpunens-Kpadrea: a)
ocH3o(enona; 0) n-6pomarieTodeHOHA; B) ®-XJIOpaIeToeHOHa.

11. Tlonmyuyute  n-u30NPONMIOCH30WMHBIN  anpaerua, a  Takke  2,5-
TUMETHIIOCH3aIbACTH I 110 peakiuu I'arTepmana-Koxa.

12. CocTaBbTe CXeMy CJEAYIONIETO MPEeBPaICHUS:
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CHs CHO
cl NO, cl Cl

13. [Ipeanoxxute METOABI OTyUeHUS TepedTaIeBoro ajabAeTHAa U3 n-KCUioja.

14. Tlomyuute cnemayrommue KeTOHBI 1Mo crnocody Ppunensa-Kpadrca: a) n-
MeTtunanetTogpeHon; 0) 2,4-mumeTmnanetoeHoH; B) n-xjopareropenod. Kakoit u3
ATUX KETOHOB OyJI€T MOTy9aThCsl HAanboJee JIETKO?

15. Tlomyuute mno peakuuu ['puHbsIpa: a) HTUIGEHWIKETOH U3 HUTPHIA
COOTBETCTBYIOIIEH KHUCIOTHI; ©) (EHUI-n-TONMIKETOH W3  XJIOpaHTHApPUIA
KHUCIIOTHI.

16. V13 6en3oua noayyuTe TUOCH3MIKETOH.

17. Hanumure cxemsl peakiui n-toiaymioBoro anmpiaeruga ¢ HCN, NaHSO;,
C6H5|\/IgBr.

18. Hanummrte cxeMbl peakiifil moaydeHus OKCuMa, ruipa3oHa u (peHmIrnapa3ona
n-XJIOpOEH30MHOTO albJaeruia.

19. Ilpenmokute TPOCTEHITNE PEaKIUH, MO3BOJIAIONINE OTIUYUTH CICTAYIOIINE
albACTUIbL: a) OEH30MHBIM OT MACISIHOTO; 0) 7-TOJYUJIOBBIN OT PEHUITYKCYCHOTO.
20. Kakue u3 alpIeruioB: a) MypaBbUHBIN; 0) YKCYCHBIN; B) n-TOJYHUJIOBBIH; T)
(PEHUITYKCYCHBIN; 1) TPUMETHIYKCYCHBIII CHOCOOHBI BCTYNAaTh B PEaKLHUIO
Kannunuapo?

21. 3anonHuTe CXeMy MpEeBpaICHU:

CH30 CHO
|\/|g H,O

CeHsBr ——> > —>

efir "7~ (H+)
22. TlpuBemute mnpuMep TpPeX apOMATUYECKUX WU SHKUPHOAPOMATUUECKUX
aJIbJIETUJI0B, 00JaIA0IIUX JHIIb OJHUM M3 CIEAYIOLUIMX CBOMCTB: a) BCTYIAaET B
peaKkuuIo aabA0JIbHON U KPOTOHOBOM KOHJEHCAIMH; 0) oO0pa3yeT ajibJoiib, HO HE
JaeT TMpOJyKTa KPOTOHOBOM KOHJEHCALIMM; B) HE BCTYNAeT B PEAKLUIO
Kannummapo.
23. Kakue mnpomykTsl 00pa3yloTcsi MpU BOCCTAHOBIECHUU NPONMUOGEHOHA: a)
METAJNIMYECKUM HaTpUEeM B CIUPTE; 0) aMallbraMUpPOBAaHHBIM ITUHKOM B COJISTHOM
Kucinore?
24. Tlpu mnoMOIIM KaKUX pEAKUMd MOXKHO OTJIIUYUTH aleTOPEHOH OT
Oenzanpaernaa?
25. Hammmmre crpyktypHyto ¢dopmyny coeaunenusi CgHgO, koropoe naer
peaKiuio cepeOpsHOTO 3epKajla U 00pa3yeT MPH OKUCICHHH XPOMOH CMECHIO
OEH30IHYIO KUCTIOTY.
26. Onpenenure crpoenue Bemniectsa C;H4CINO; , koTopoe: a) oOpa3yer okcum u
dbenunruapa3on; 0) NPy OKUCICHUH aeT 3-XJI0p-4-HUTPOOCH30MHYIO KUCIIOTY.
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27. Hanummute CTpYKTYpHBIE (hOPMYJIBI CICTYIONTNX apOMAaTUYECKUX COSAMHEHUM:
a) KETOHA, HE Jalollero Oucynb(GUTHOTO MPOU3BOJAHOIO; 0) KETOHA, 00Pa3yIOIIEero
nonodopm npu IelcTBUN Hoja B IIEJIOUYHON cpejie.

28. BemectBo Cy4H100, ¢ H30BITKOM TUIpPOKCHWIAMHHA JAaeT JUOKCHUM, a TpH
OKHUCJICHUH B KaUeCTBE €IMHCTBEHHOI'O MPOAYKTa 00pa3yeTcsi OEH30MHast KUCIIOTA.
YcTaHOBUTE CTPOEHUE ATOTO BEIIECTBA.

29. BemectBo CgHgO umeer crnenyromue cBoiicTBa: 1) JaeT NPOU3BOAHBIE C
NH,OH u CgHsNHNH;; 2) mpu aeiictBuu oma B IIENOYHOU cpene oOpaszyer
nonopopm. Hanmumure crpykrypuyto hopmyiry CgHgO.

30. OcymecTBUTE METOYKY TIPEBPAIICHUIA:

JHC=CH —% » CHiCl, 2L HO(Fe) NHaNH,
1500°C AICI, hv ¢
3AJJAHHUE Xl

1. Ucxons u3 OeH30i1a, TOJMYyYUTE A-TONYUIUH (1-aMUHOTOIYOJN). A-TOJYUIAUH
BBEAUTE B CICAYIOIIHE PEaKIMHU: a) C HOAMCTBIM 3THIOM (cpeja IenoyHas); 0) ¢
a30TUCTOU KUCJIOTOMU (Cpejia Kuciasi, HU3Kasi TeMIeparypa).

2. Ucxons n3 OeH3o71a, OMyYnuTe CyJIb(PaHUIOBYIO KUCIOTY (7-CyTb(OaHMITNH).
Kak cynbhanunnoBas KUCI0Ta pearupyeT: a) co MEeNI0UYbt0; 0) C XJIOPOBOAOPOIHOM
KUCIIOTOM?

3. MHcxoms w3 Toiyosia, TONYYUTE M-aMHHOOCH30MHYIO KHCIOTY. M-
AMUHOOCH30MHYIO KHUCJIOTY BBEAUTE B pEaKIUU: a) COo IIeloublo; 0) ¢
POMUOHOBBIM AHTUIPUIIOM.

4. Ucxona u3 OeH3oya, MoidyduTe: a) n-CyiabhoaHWIWH; 0) Mm-CynbhOaHWIHH.
Kakoli U3 ykazaHHbIX U30MEPOB MOIYYaeTCs JIETYe U ouemy?

5. MHcxons u3 OeHzona, MOgydyuTe M-TOMYUANH (M-aMuHOTONyoJ). [lomyuenHoe
COCIMHEHHE BBEIUTE B PEaKIUU: a) C 2-HOANPONAHOM (cpea IesnodHas); 0) ¢
OPOMOBOJIOPOIHON KHCIIOTOM.

6. Hamummte cTpykTypHble (OPMYINBI COSIWHEHWH: a) n-TOMyuauHa; 0) M-
HUTPOAHUIINHA; B) o-peHmnenanamuna; r) N-0ensun-N-stunanunmsa.

7. Hanummre CTpyKTypHBIE (DOPMYJIBI BCEX M30MEPHBIX apOMaTUYECKUX AMHHOB
coctaBa C;HgN u HazoBuTE UX.

8. [IpemyioxuTe myTh cuHTE3a 2,4-1MaMUHOTOJIYy0JIa U3 OE€H3071a.

9. Ha ocHOBe o-TONyHaWHA OCYIISCTBUTE CHHTE3bl BTOPUYHBIX M TPETHYHBIX
aMuHOB ciexayromiero crpoenus: a) N,N-mudtuin-o-tonyuauna; 6) N-O6enzui-o-
tonyuanHa; B) N,N-nmudenwmn-o-rommnamuna.

10. Ucxoas u3 OeH3011a, MOJIyduTe: a)m-(QeHUICHIMaMuH( V- THaMHUHOOCH301);
0) n-penunenauamMud (n-nuamMuHOOEH30). [lomydeHHbIE COCTMHEHNST BBEIUTE B
CJIEYIONHE PEAKIUU: a) ¢ M30BITKOM HOMUCTOrO MeTuia (cpena ImenoydHas); 0) ¢
M30BITKOM TIPOITMOHOBOTO aHTUJIPHUIA.
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11. HUcxons wu3 Hutpobenszona, mnomyuute n-xjaop-N,N-mumernnanuwnun. Ha
MOJIYYEHHOE COCIMHEHUE MOAEUCTBYUTE COJITHOM KHUCIIOTOM.
12. Ucxons u3 6eH3ona, NoayduTe M-HUTpoaHWIHH. [loydeHHOe coequHeHue 1mno-
CJIEIOBATEILHO BBEJIUTE B CIIEAYIONIME PEAKIUU: ¢ HOAUCTHIM MeTUIoM (1 MOJb,
cpena 1ienoyHas), a 3aTeM C YKCYCHBIM aHTHJIPUIIOM.
13. Ucxons u3 Oensona, noayuute m-cyibhoaHwinH. mM-Cylb(poaHUINH BBEAUTE B
pEeaKIMU: a) C XJIOPOBOJAOPOIHON KUCIOTOM; 0) ¢ a30TUCTON KUCIOTOM (cpena Kuc-
nasi, HU3Kask TeMIeparypa).
14. Ucxons wu3 OeH307a, NONY4YUTE .M-U30oNponuiaHuiuH. Ha mnomydeHHOe
COEMHEHHUE MOJECUCTBYIUTE 2-UOAMPONaHOM (2 MOJIs, Cpea MIeJI0YHas).
15. JleiicTBMeM KakKMX pEareHTOB W B KAaKUX YCJIOBHSX MOYKHO TIOJYYHTh
OcH3unamMuH: a) W3 (EHWITHUTPOMETaHa, 0) W3 XJOPHUCTOro OCH3Wa; B) U3
OeH30HUTpUIIA; T) U3 OeH3anpaeruaa? Hanummure cxeMbl peakiui.
16. Kaxoe coennnenue oopasyercst B pe3yJIbTaTe CIASAYIOUINX TPEBPALLCHHI:

CH3

HNOy Ch o . Fe+HCI NH3
(H2SO,) hv,t Co,HsOH

NO,

17. W3 O6enzona mnomyuute N,N-mumerwnanunun. IlomydeHHoe coeanHEeHHE
BBEJIUTE B PEAKIUU: a) C XJIOPOBOJOPOIHON KUCIOTOM; 0) C a30TUCTOM KHUCIIOTOM;
B) C a30THOM KUCIOTOM (1 MOJIB).

18. V3 GeHzosa moaydnTe: a) n-3TUIAHWINH, 0) m-3TunanuinH. [loxydeHnHsie co-
€MHCHUSI BBEIUTE B pEaKUUH: a) C OpPOMOBOJAOPOAHOM KHUCIOTOU; O) ¢
MIPOITMOHOBBIM aHTHIPHIOM.

19. 13 HuTpoOEH30J1a TIOJIYIHTE: a) M-XJIOpaHUIUH; 0) n-xmopanwimH. [loxyyeH-
HbIE COCJMHEHHUS BBEAUTE B PEAKIMHU: a) C XJOPOBOJOPOJHOM KHUCIOTOM; 0) ¢
a30TUCTOU KUCJIOTOM (Cpejia Kuciasi, Hu3Kasi TeMreparypa).

20. U3 tonyonma mnomyuute Mm-N,N-gumernnamuHoOeH30iHy0 Kuciaory. Ha
MIOJIYYEHHOE COCIMHEHNE MOIEUCTBYUTE a30TUCTOM KUCIIOTOM.

21.13 Genzona nomyuute n-3Tri-N,N-auatunanunui. Kak nmoigyueHHoe coenuHe-
HUE pearupyer ¢ OpOMOBOAOPOTHON KUCIOTON?

22. W3 Oenszona momyuute n-tonyuauH. llomyueHHoe — coenuHEHHE
MOCJIEIOBATEILHO BBEJIUTE B PEAKIIUU C MOJUCTBIM ITHIOM (Cpena IejovHas), a
3aT€M C MPOTTMOHOBBIM aHTHIPUIIOM.

23. Ucxoas w3 HuUTpoOeH3oJia, TMOJyuyuTe: a) Mm-(QeHWICHAMaMUH (M-
nuaMuHOOEH30:); 0) n-deHwieHanamMuH (n-auamuHoOeH30i). Kak momydeHHbIe
COEIMHEHUS PEarupyroT ¢ XJIOPOBOAOPOIHON KUCIOTON?

24. HanumuTe CTPYKTypHBbIE (POPMYIIBI CIEAYIOLIUX COCIMHEHUN: a) XJIOPUCTOrO
dbenunauazonusi; 6) OpoMuUCTOTO n-HUTpOoPEeHUIAMA30HUs; B) Oucyiabdara o-
MeTokcudermTuazonus. [IpuBequTe CXeMbl MOYICHUS ITHX COCTHHCHHM.
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25. Ucxonsa u3 OGeH301a, MOIy4YUTe M-iponuiaHmivH. [lomyyeHHoe coenuHeHue
BBEAUTE B peakuuu: a) ¢ 2-uoampomadHoMm (1 Monb, cpema 1enouHas); 0) ¢
IPOMTMOHOBBIM aHTHIPUIOM; B) C a30TUCTOW KUCIIOTOM.

26. Vicxons u3 xinopOeH3051a, MoIydnTe n-OKCHaHuianH. Kak moimydeHHoe coenHe-
HUE pearupyeT: a) ¢ a30TUCTOM KHUCIIOTOM; 0) C COISTHON KUCIOTOM; B) ¢ H30BITKOM
YKCYCHOTO aHTuapua?

27. HanummuTe cxembl MOJYYEHUS: a) M-HUTpodeHoIa U3 M-TuHUTPOOCH30a; O)
HUTpUJIA N-HUTPOOCH30MHON KHUCIOTHl W3 O€H301a; B) HUTPWIA M-TOTYyHJIOBOU
KHCIIOTHI U3 TOIYOJIa; T) M-AMOpOMOEH30I1a U3 n-HUTPOAHUIIHHA

28. m-TonynnuH BBEUTE B PEAKIIMIO C HUTPUTOM HATPHUS B MPUCYTCTBUU M30BITKA
XJIOPOBOJOPOAHOU KHUCHOTHI. [lomydyeHHOE coeMHEHUE BBEAUTE B PEakUUU: a) C
BOJION MpU HarpeBaHuu; 0) ¢ PeHOIOM.

29. BeeauTe n-XJIOpaHUIWH B PEAKIUIO TUA30TUPOBAHUS (C HUTPUTOM HATPHS B
U30BITKE XJOPOBOAOPOJHOM KHUCIOTHI). [lodydeHHOe coeluHEeHHE BBEAUTE B
pPEeaKIMK: a) C UOAUIOM Kallvs MPU HArpeBaHUU; 0) C M-KPE30JIOM.

30. AHWJIMH MPOAMA30TUPYHTE (peakiys ¢ HUTPUTOM HATPHUsl B U3OBITKE CEpHOM
kuciaotel). [lonyyeHHOe coeTMHEHNEe BBEIUTE B peakluu: a) ¢ xjaopuaom meau (1)
npu HarpeBanuu; 0) ¢ N,N-1uMeTuIaHUIMHOM.
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