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1. EJIb U 3AJAYU U CHUIIJINHBI

[Iporpamma cocTaBieHa B COOTBETCTBMM C  TpeOoBaHusiMH  DenepaabHOro
TOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHJIapTa BBICHIEr0 o0Opa3oBaHus — OakangaBpuar
no HanpasieHuto  noAarotoBku  18.03.01 «Xwummueckas rtexnonorus» (OI'OC  BO),
pexomMeHnauusMu  MeToIM4YecKOM KOMHUCCHM M HAaKOIUIEHHBIM OIBITOM IIPENOJaBaHUSA
acuuIuIHbBl - Kadenpoit opranmueckoil xumuu PXTY um. JI.U. Menneneesa. Ilporpamma
paccunTaHa Ha U3y4YEHHE JUCLUIUINHBI B TEYEHHE 2 CEMECTPOB.

Jucuumnna «Opranuyeckasl XUMHS» OTHOCHTCA K 0a30Boil yactu 61o0ka | qucuurivx
yuebnoro miana (b1.0.08). [IporpaMma AUCHIUIUIMHBI IPEAIIOIATAET, YTO O0YYAIOIINECs UMEIOT
TEOPETUYECKYI0O M  TPAKTHYECKYyI0  MOJArOTOBKY B  OOJIaCTM  MaTeMaTHYECKUX H
€CTECTBEHHOHAYYHBIX JUCLUIUIMH.

Heap quCHUIUVIMHBI — NPUOOPETEHUE CTYIAEHTAMM 3HAHUH O CTPOEHUH OPraHUYECKUX
COECMHEHMUI, OCHOBHBIX XHMHUYECKMX CBOWCTBAaX pa3M4HBIX KJIACCOB OPraHMYECKHX
COEMHEHUH U METO/IaX UX MOJIyuYeHHs], KaK IPOMBIIUICHHBIX, TaK U JTa00PaTOPHBIX.

3agaum JMCHUIUIMHBI — (HOPMUpPOBAHHE NPEACTABICHUH O TEOPETUUYECKUX OCHOBAX
COBPEMEHHOW OpPraHWYeCKOH XUMHUHU, O (PU3NYECKUX U XUMHUYECKHUX CBOMCTBAaX, METOAAX
IIOJIyYE€HUsI Pa3IMYHBIX KJIACCOB OPraHMYECKUX COEJUHEHMM; NpUOOpPETEHHE HABBIKOB
IIPUMEHEHHUS TEOPETHUUECKUX 3aKOHOB K pPEIICHHI0 NPAKTHUYECKHX 3aJad XUMHYECKON
TEXHOJIOTMM OPraHMYECKUX BEILLECTB; 03HAKOMIIEHHSI CTYJIEHTOB C OCHOBHBIMH TEOPETUUYECKUMHU
IIPEICTAaBICHUSIMU OpPraHMYECKOM XMMHM; O3HAaKOMJIEHHS C XHMMHYECKHMHU CBOHCTBaMU
OCHOBHBIX KJIaCCOB OpPraHMYECKHX COEOUHEHMM, BKJIIOYasi, >3JIEMEHTOOPraHUYECKHE U
OMOOpraHMYeCKUEe COeNWHEHHs; OOyuYeHHs OCHOBHBIM METO/aM IUIAHHUPOBAHUS CHHTE3a
OpPraHMYECKHUX COEJUHEHHM Ha OCHOBE IOJIYYEHHBIX 3HAaHUH OO0 OCHOBHBIX XHUMHYECKHX
CBOMCTBAX KJIACCOB OPraHUYECKUX COCIUHEHUM.

Juciunimna «Opranudeckas xumus» npenogaerca B 2 u 3 cemectpax. KoHTponb
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBON CHCTEME.

Pabouas mnporpamMma JUCIMIUIMHBI MOXET OBITh peaju30BaHa C NPUMEHEHHEM
AJIEKTPOHHBIX 00pPa30BaTENbHBIX TEXHOJOTMH M JJIEKTPOHHOTO OOyYEHHUsS MOJHOCTHIO WIH
YaCTUYHO.

2. TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSA JUCHUIIVIMHBI

W3yueHne NUCHMILIMHBI HAMpaBJICHO Ha MPHOOPETEHHE CIICAYIOUIMX KOMIeTeHUUH
HHIMKATOPOB UX 0CTHKCHHA:

OomenpodeccnoHATbHbIC KOMIIETCHIIMH M HHAUKATOPBI HX JOCTHKEHHUS:

HaumenoBanue
Kon n HaumMeHoBaHMe UHIUKATOPA JOCTUKEHUS
KaTeropuu Kon u Haumenosanue OIIK
OIIK
(rpynmer) OITK
OIIK-1. Cnocoben m3yuath, | OIIK-1.2. 3HaeT oOCHOBBI KiIaccuukanuu
aHAJIN3UPOBATh, OpPraHUYeCKUX COCTUHEHUH, CTPOCHHE, CIIOCOOBI
WCIOJIb30BaTh ~ MEXAHU3MBI | MOJYUYEHUS U XUMUYECKHE CBOMCTBA PA3IMUHbBIX
XUMUYECKUX peaKkiuii, | KJIaCCOB OPraHUYECKUX COECIMHEHHM, OCHOBHBIE
MIPOUCXOASAIINX B | MEXaHU3MBbI MPOTEKAHUS OpraHUYeCKUX
TEXHOJIOTMYECKUX peaKuuii;
npoueccax u okpyxatomeM | OIIK-1.6 Ymeer wucnoib3oBaTh XUMHUYECKHE
EcrecTBeHHO-
HAvHAs MHpE, OCHOBBIBAsACh  Ha | 3aKOHBI, CIIpaBOYHbIC JTAHHbIE u
HO,}IIIFOTOBKa 3HAHUSIX 0 CTPOCHUHU | KOJIMYECTBEHHBIE COOTHOIICHUS OPraHUYECKUX
BEILIECTBA, NPUPOJIE | PEareHTOB B OPraHMYECKUX pEeaKUMsIX s
XUMUYECKON CBSI3U U | pemeHus mpodeCCHOHATBHBIX 3a1a4
CBOMCTBAx pazmnunbix | OIIK-1.10  Bmageer  skcnepuMeHTaIbHBIMU
KJIaCCOB XUMHUYECKUX | METOJAaMH OpPraHUYEeCKOTO CHUHTE3a, METOJaMu
3JIEMEHTOB, COCIMHEHUH, | OUMCTKH, ONpENeTICHUs (PUIUKO-XUMUIECKUX
BELIECTB U CBOMCTB u YCTaHOBJICHUS CTPYKTYPBI
MaTepuajioB OpraHUYEeCKUX COCJIMHEHUM




B pe3ynbrate u3yueHus: AUCUUTUIMHBI CTYICHT OaKamaBprara JOKEH:

Suame:

— TEOPEeTHYECKHE OCHOBBI CTPOCHHS M CBOMCTB pPa3MUUYHBIX KJIACCOB OPTraHMYECKUX
COCIUHEHMI;

— CHOCcOObI TONYyYeHHS W XUMHUYECKHUE CBOICTBA OCHOBHBIX KJIACCOB OPTraHMYECKUX
COCIUHEHMI;

— OCHOBHBIC MEXaHU3MBI MPOTEKAHKS OPraHUIECKUX PEaKIInii;

Ymems:

— MPUMEHSTh TEOPETUYECKUE 3HAHUS JISi CHHTE3a OPTaHWYECKUX COCAMHEHUN Pa3TMYHBIX
KJIaCCOB;

— aHATIM3UPOBATh M TIPE/ICKA3bIBATh PEAKIIMOHHBIC CBOWCTBA OPTraHUYECKIX COCAUHEHUH;

— COCTABIISITh CXEMbI CHHTE3a OPTaHUIECKUX COCMHEHUH, 3aIaHHOTO CTPOCHUS;

Braoems:

— OCHOBaMH HOMEHKJIATYPhI U KITaCCU(DUKAIIUN OPTaHIMUYECKUX COSTUHEHUIA,

— OCHOBHBIMH TE€OPETHUYECKUMHU TIPE/ICTABTICHUSIMU B OPraHMUYECKON XUMUH;

— HaBBIKaMH 00OCHOBAHUS PAIIMOHAIIBHBIX CIIOCOOOB MOTYYSHHUS] OPraHMYECKUX BEIIECTB.

3. OFbEM JUCIHUIJIMHBI U BUAbI YYEBHOU PABOTHI

Cemectp
Bcero
. 2 ceMecTp 3 cemecTp
Bun yueOHOM paboTh A A A
3E Kax | ap Kan| ap KaJ.
4. . 4. 4.
OO0mast TpyA0EMKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonTakTHas padora — ayiuTopHbIe 3,11 112 1,33 48 1,78 64
3aHATHS:
Jlexmyn 1,33 48 0,44 16 0,89 32
[Ipaktnueckue 3ausarus (I113) 1,78 64 0,89 32 0,89 32
JlaGopatopusie padotsl (JIP) - - - - - -
CamocrosiTesibHas padora 4,89 176 1,67 60 3,22 116
KonTakTHas camocrosTensHas pabota 0.4 0.4 i
(éélamml( uz YII onsa 3au / 3au ¢ ZL;.) 489 167 322
MOCTOSITEIPHOE U3yUEHHUE Pa3/ieioB 175.6 596 116
JUCITUTUTUHBI
Buabl KoHTpOJIA:
Buo konmpons uz YII (3au /3au c ou.)
JK3aMeH 1 36 - - 1 36
KonTakTHas pabota — mpoMexyTodHas
0,4 - 0,4
arTecTaius 1 - 1
IToAroTroBKa K 3K3aMEHY. 35,6 - 35,6
3auéT ¢
Buj uTOroBOro KOHTPOJIS: . JK3aMeH
OIIEHKOH




Cemectp

Bceero
Bun yueOHOM paboThH 2 cemectp 3 cemectp
3E Actp. 3E Acrp. 3E Act
9, 9, p. 4.
OO0mast TpyA0EMKOCTh TUCIUTUTHHBI 9 243 3 81 6 162
KonTakTHas padora — ayiuTopHbIe 3,11 34 1,33 36 1,78 | 48
3aHATHS:
Jlexmym 1,33 36 0,44 12 0,89 24
[Ipaktrueckue 3ansarus (I113) 1,78 48 0,89 24 0,89 24
JlaGopatopusbie padotsl (JIP) - - - - - -
CamocrosiTesibHas pabora 4,89 132 1,67 45 3,22 87
KonTakTHas camocrosTensHas paboTa 03 03 i
(éélmml( uz VII ons 3au / 3au ¢ oy.) 489 1.67 322
aMOCTOSITEJIbHOE U3YUEHUE Pa3/IEeIIOB 1317 447 87
JUCITUTUTMHBI
Buabl KoHTpOJIA:
Buo konmpons uz YII (3au /3au c ou.)
JK3aMeH 1 27 - - 1 27
KonTaktHas paboTa — mpoMexyTodHas
0,3 - 0,3
aTTecTalus 1 - 1
[ToaroToBKa K 9K3aMEHY. 26,7 - 26,7
3auér ¢
Buj uTOroBOro KOHTpOJIS: IK3amMeH

OLIEHKOM




4. COAEP)KAHUE JUCIIAIIJIMHBI

4.1. Pa3geipl AMCHUILINHLI H BUABI 3aHATHIH

AKkazieM. 4acoB

B T.4. B B T.4. B B T.4. B B T.4. B
Ne Paznen aucumnaInHbI Bcero n([lamll:r;r Jlexknun n([lamll:r;r Mpak. n([lamll:r;r J1ad. n([lamll:r;r Cam.
n/n ) ) ) ) 3aH. ) " | pa6oThl ) " | pabora
(npu (npu (npu (npu
Hanuuuu) Hanuuuu) Hanuuuu) Hanuuuu)
2 cemecTp
Pasnea 1. Beenenune. Teopus
1. | XMMH4Y€eCKOro CTPOCHHS U U 44 - 6 - 14 - - - 24
HachlILIEHHBbIE yrieBogaopoas! (YB).
1.1 | IIpuposa XMMHUYECKOH CBSI3U 16 - 2 - 6 - - - 8
1.2 | AnkaHbl 10 - 2 - 3 - - - 5
1.3 | Crepeonzomepust 9 - 1 - 3 - - - 5
1.4 | [ukmoankaHsl 9 - 1 - 2 - - - 6
2. Paznea 2. HenacblleHHEIE 39 ) 7 ) 12 ) ) ) 20
YIJ1€BO/I0POJbI
2.1 | AnkeHsl 15 - 3 - 6 - - - 6
2.2 | AJIKUHBI 10 - 2 - 2 - - - 6
2.3 | AaxaaueHsl U MOJIUEHBI 14 - 2 - 4 - - - 8
3 Pa3zpnen 3. ApomaTnueckue 25 ) 3 ) 6 ) ) ) 16
coe/IMHEeHHUsI
3.1 | Teopust apoMaTUYHOCTHU 8 - 1 - 1 - - - 6
3.2 | CoennHeHus OEH30JIBLHOTO psa 17 - 2 - 5 - - - 10
3 cemectp
4. Pa3nen 4. 'annoreHonpou3BoaHbIE. 7 ) 14 ) 14 ) ) ) 43
CnupTsl, eHOoJIbI, NPOCcThie 3GUPBI
4.1 | I'anoreHonpou3BOIHBIC 11 - 1 - 2 - - - 8
4.2 | DeMeHTOPraHUYECKUE COETUHEHUS 12 - - 4 - - - 3
4.3 | Couprsl 16 - 4 - 4 - - - 8
6




4.4 | ®eHob 12 2 8
4.5 | lpocteie r¢ups 10 1 8
4.6 | DnokcucoeIMHEHUs 10 1 8
Pasznen 5. Anbaeruabl, KETOHBI.
5. | KapGoHoBbIe KHCJIOTHI H HX 70 12 12 46
NMPOU3BOJHbBIE
5.1 | Anpaeruibl U KETOHBI 20 4 4 12
5.2 | OgHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. 16 2 2 12
OyHKIMOHATLHBIC IPOU3BO/IHEIC
KapOOHOBBIX KUCJIOT:
5.3 | rajoreHaHTruaPHUAbI (ALUITATIOTEHUIBI), 18 4 4 10
AQHTUIPUIBI, CIIOKHBIC Y(DUPEI, AMUJIBI,
HUTPUIIBL.
5.4 | MHOTOOCHOBHBIE KapOOHOBBIE KHCIIOTHI 8 1 1 6
5.5 | 3ameniéunple KAPOOHOBBIX KUCIIOT 8 1 1 6
6. Pa3zpnen 6. A3oTcoaep:kammue 39 6 6 27
coeTUHEeHUsI
6.1 | Hutpocoenunenus 9 1 1 7
6.2. AMMHBI 16 3 3 10
6.3 | A3a- u 1Ma30COEIMHEHUS 14 2 2 10
NUTOro 288 48 64 176
JK3aMeH 36
UTOro 324




4.2 Conepxxanue pa3iesioB IUCHUIITHHBI
Pasnen 1. Beenenne. Teopusi XMMHYeCKOr0 CTPOEHHSI 1 U HACBILIEHHbIE YIJIEBOAOPOABI
(YB).
1.1. Ilpupona XxuMu4ecKou CBA3U

[Ipenmer opranmveckoil xumuu. Teopust xummueckoro crpoenus. Knaccuduxanums
OpraHMYEeCKUX coeAUHeHUH. @OyHKUMOHaIbHbIE Trpymnnbl. (OCHOBHBIE KIacchl M PSIBL
Crpykrypsble n3omepsl. IIpaBuiia HOMEHKIIATYpBI.

IIpupona xoBasieHTHOM cCBA3u.  Dopmyinsl Jlbtouca. @opmanbHbl 3apsn. Teopus
rubpuauzanu AO. Teopust OTTaIKMBaHU 3JIEKTPOHHBIX Map BasleHTHOH o6onouku (O3I1BO) u
¢dopma mMonekyin. AToMHO-opOuTanbHbIe Mosenu. DddekTsl B oprannueckoit xumuu. Ilonstue o
MEXaHU3ME XUMUYECKOW peakiuu. [IpoMexyTouHble COEAMHEHHS U 4YaCTUIBl OPraHMYECKHX
peaKuui.

1.2 Ankanbl

l'omonornueckui  psn. N3omepus. Homenxkiarypa. CrnocoObl  TONTyYEHHUSI.
[TpocTpancTBeHHOE (KOH(POpPMAIMK) U 3IEKTPOHHOE cTpoeHHne. Pusznueckue cBoicTBa. Odmas
XapaKTepUCTHKA PEaKIMOHHOW CIOCOOHOCTH. Peakmuu raloreHupoBaHHs, MEXaHU3M PEaKIui
pasMKaJIbHOTO 3aMellleHus. BiusHue cTpoeHus ajkaHa M IPUPOJIbl TaJore€Ha Ha HallpaBJICHHUE
3aMeIIeHusl. DHepreTuyeckuid  nmpouib  peakiuu, MocTyJaT Xd3MMOHHIA. Peakiuu
Cynb(hOXTIOpUpOBaHUss U HUTpoBaHUs (M0 KoHOBanoBy), MEXaHU3MbI peaKIMii U OCOOEHHOCTH
IIPOTEKAHUS.

1.3 Crepeounzomepus

Tunbl  crepeon3oMepoB: KOHPOPMEPHI, TE€OMETPUYECKHE H30MEphl, 3IHAHTHOMEPHI.
Onrtuyeckass wuzoMmepusi. XUPaTbHOCTh. DHaHTHOMEpbl. Pamemuueckas cmech. CrocoObl
MIPOCTPAHCTBEHHOTO HM300paXXEHUsI ONTHUYECKUX H30MepoB. OTHocuTenbHas U aOCOTIOTHAS
koHurypauu. IIpoekunn ®umepa. D,L-Homenknarypa. R,S-Homenknarypa. Ilonarue o006
ONTUYECKON aKTUBHOCTU COEUHEHUM € ABYMsI aCHMMETPUUECKUMHU LIEHTPAMHU.

1.4 IukmoankaHbl

I'omonornueckuit  psn. M3omepua.  Homenknarypa. Criocobbl  TOTyYeHHUS.
[IpocTpancTBeHHOE U 3JeKTpoHHOE cTpoeHHe. Kondopmarnmu. Tumsl HanpsokKeHUH B IMKIIAX
(yrinoBoe, TOpPCHOHHOE, TpaHCaHHYJsApHOE). OTHOCHUTENbHAs YCTOWYMBOCTH IUKIIOATKAHOB.
®uznueckue cBoiicTBa. [loTeHIManbl HOHU3ALMM M DJIEKTPOHHOE CPOJCTBO, OOIIas
XapaKTepUCTHKa PEeaKUMOHHOM crocoOHocTH. KoHpopmaruu muknorekcana. JKBaTopuaibHbIe
U aKcuanbHble CBs3U. lIpocTpaHCTBEHHas M30MepuUsl 3aMEUICHHBIX LMKIOT€KCaHOB. Peakuun
UKI0ANKaHOB. (OCOOGHHOCTHM peakUuWi MallbIX IUKIOB. BaxHeWme mMpencTaBUTENN:
LUKJIONPOIIAH, IUKJIOTIEHTaH, [INKJIOT€KCaH.
Pa3pnen 2. HenachllieHHbIE YI1€BOI0OPOABI

2.1 Ankensl

I'omonornueckuit psin. M3omepus. Homenknarypa. CmocoObl monydenusi. Peakuun
JETUAPOTAIOTEHUPOBAHUSL M JAeTujaparanuy, npaBwio 3aiiueBa u [opmana. Peaxium
BOCCTaHOBJIEHUs alkUHOB. lIpocTpancTtBeHHOE cTpoeHue. Pu3ndeckue CBOMCTBA. Peakunu
aJIKeHOB. Peakiuu 35eKTpo(UIBHOTO MPUCOCTUHEHUS: OpOMUPOBAHHE, YCIOBUS PEaKIHH,
cTepeocnepuuHOCTh, MPUCOSANHEHHE BOJAHOTO pacTBOpa Opoma U XJiopa, OCOOCHHOCTH PEaKIIUU
XJIODUPOBAaHMSI, Me€XaHM3M. Peaknuu  TruApOrajloreHUpoOBaHMUS, MEXaHW3M, IPABUIIO
MapKkoBHUKOBa, €ro TEOpETHYEeCKOe OOBSCHEHHE U  COBpPeMEHHas  (OpMYJIHpOBKA.
[IpucoenrHenne rajgoreHOBOAOPOAAa K 3aMEUIEHHBIM alikeHaMm, cojepxkamum - u DA-
3aMECTUTENN, WU3MEHEHHME HAlpaBICHUs NPUCOEAMHEHUs. Peakuuss NpUCOEAMHEHHUS BOJBI,
MEXaHM3M peaKkluu, NeperpynnupoBKu. Peaknuy okCUMEPKYpUpOBaHUA-IEMEPKYPUPOBAHUS U
AJIKOKCUMEPKYPUPOBAHUS-IEMEPKYPUPOBAHHsI, MEXaHU3M  peakiuu. [ uapobopupoBaHue
AJIKCHOB, MEXaHU3M peakluu. BiusHue cTpoeHus alkuiabopaHa Ha PErHOXUMHUIO PEaKIIUH.

CBobomHOpaauKaIbHOE — TMpHCOeNWHEHHEe OpomMoBOAOpoAa  (NMEpeKUcHBId 3¢ ekt
Kapama), mexanusMm peakiuu. Peakuuy paauKaabHOrO 3aMEILEHUsl aJIKEHOB, IMPOTEKAIOLIUE C
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COXPAaHEHHEM JBOMHOM CBS3M: AUIMJIBHOE TaJOreHHpoBaHHE (xJiopupoBaHue 10 JIbBOBY,
OpomupoBanue peareHToM NBS), MeXaHU3MBI pEeaKIIUi.

Peakiuu rugprpoBaHus aIKEHOB B YCIOBHIX T€TEPOTCHHOI0 Karanu3a. Peakuuu 2n+2m-
LUKJIOTPUCOEAUHEHHUS.

Peakuyn MATrKOro OKHUCIEHUS AQJIKEHOB: OKHUCIICHUE aJKEHOB B MPUCYTCTBUM COJIEU
nautanus  (Bakep-mporecc).  OnokcuaupoBaHue —ankeHoB  (peakuusi [IpunexaeBa) ¢
MOCJIEIYIOIIUM PACKPBITUEM SMOKCUIHOTO LUKIIA (@HmMU-TUTHIPOKCUIUPOBaHUE alnKeHOB). CuH-
JTUTHIPOKCUITMPOBAHUE AJIKEHOB: peakius Barnepa, a takxe okucienue okcugom ocmus (VIII)
C MOCJIENYIOIMM BOCCTaHOBJIEHUMM. O30HOIM3 AJKEHOB C IOCIEAYIOUIMM BOCCTAHOBIICHUEM,
3aBHCHMOCTh CTPOCHHUS MPOAYKTOB O30HOJIM3a OT YCIOBUU BOccTaHOBIEHUs. TpaHchopmarus
QJIKCHOB B aJIbJICTU/IbI, KETOHBI U KAPOOHOBBIC KHCIIOT.

l'unpodopmunupoBanre aaKeHOB, MOMy4YeHHE anbAerunoB. [loHsTHEe O KapOeHax Hu
croco0ax MX MOJTy4eHusl.

2.2 ATKUHBI

lomomornueckuit  psa.  M3omepus.  Homenknarypa.  CrnocoObl  MONTyYeHHS.
[IpocTpancTBEHHOE U 3JIEKTPOHHOE cTpoeHue. Pusnyeckue cBoicTBa. [loTeHmansl HOHU3aUUU
U DJIEKTPOHHOE CPOJCTBO, OOIIAs XapaKTepUCTHKAa PEAKIMOHHON crocoObHocTH. Peakiym
aNKUHOB. Peaknmu 3NeKTPOPUIBHOTO TPHUCOSAMHEHHUS, UX MEXaHU3MBl U CTEPEOXUMHUS.
HyxneodunpHoe mpucoeavHeHHE K alkuHaMm, MexaHusM peakuun. CH-KucnotHocts
TEPMUHAJBHBIX AJKWUHOB, IIOJYYE€HHWE HATPUEBBIX, JIUTUEBBIX, MArHUEBBIX, MEAHBIX U
cepeOpsHBIX MPOU3BOAHBIX AIKMHOB. ALIETHIICHHU B, CTPOCHUE U CBOMCTBA. CTepeoceneKTUBHOE
BOCCTAHOBJICHUE QJKMHOB: TE€TEPOr€HHOEC THUAPUPOBAHHME AJIKWMHOB M  BOCCTAHOBIICHUE
HIEJIOYHBIMM METaJUIaMU B JKUJAKOM amMmuake. OnuroMmepusanus anetwieHa. OKuCIEHUE
AJIKMHOB.

2.3 AnkagueHbl U OJIUEHEI

I'omonornueckuit  psan.  Kmaccudpukamus.  Msomepus. Homenknatypa.  CrnocoOb
noJty4eHusl. AJIJIeHbl. AJIKaJUEHbI C CONMPSHKEHHBIMU ABOMHBIMU CBsI3iMU. [IpocTpaHcTBEHHOE U
3JIEKTpOHHOE cTpoeHue OyTta-1,3-nuena. Xapakrepuctuka cszeil. Comnpspkenue. OneHKH
SHEPruu CONpsDKeHUS. Pu3ndeckue CBOMCTBA. lloTeHHMaNbl HMOHHU3AUUM WM DIIEKTPOHHOE
CPOJICTBO, 00IIIasi XapaKTEPUCTHKA PEaKIIMOHHOM CITIOCOOHOCTH.

Peakuuu anka-1,3-nuenoB. OcobeHHOCTH peakumii npucoenuHenus: 1,2- u 1,4-
(compsbkeHHOe) mpucoearHeHHe. MexaHu3mbl peakuuid. [loHSTHE O KHHETHUYECKOM U
TEPMOJMHAMHUYECKOM KOHTPOJIE pPEaKIHUH HIEKTPOPMILHOTO NPUCOCTUHEHUS K alKeHaM.
Baxueiimme npencraButenu: 0yra-1,3-1ueH, MUKIONEHTAAUCH, ITUKIOATKANCHBI.

[ToHATHE O TNEPULMKIMYECKUX PpEaKIUsIX, HUX OCOOCHHOCTH M KJIACCH(HKAIIUA.
Huxnonpucoenunenue. Luknoaumepusanus ankeHoB. Peakuun [dunbca-Anbaepa. Konuenuus
rpaHUYHBIX  opOurtaneil. Vcmone3oBanue peakuuu Jlunbca-Anmpaepa Ui CHHTE3a
OULIMKIMYECKUX U TOJIMLIUKINYECKUX COCTUHEHUH. DIEKTpOLUKINYeckre peakiuu. IlpaBuio
BynBopna-Xoddpmana. 3aBUCHUMOCTb CTEPEOXUMHUN TPOJTYKTOB IEKTPOLUKIN3AIMU OT YCIOBHMA
OCYILECTBIICHUS IIpoLiecca.

Pasnen 3. ApomaTuyeckue coeJUHEHUsI.

3.1 Teopuu apoMaTu4HOCTH.
CoBpeMeHHbIE MPEICTaBICHUSI O CTPOCHUHU OeH3051a. ApOMaTHUECKUi XapakTep OeH307a.
Oueprus conpspkenus. O0Iue KpUTEPUU apOMaTHYHOCTH.
3.2 CoenuHenus: 6EH30JIBHOTO psijia
N3omepus. Homenknarypa. CriocoObl mosydeHusi. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
cTtpoeHue. Pusndeckue coicTBa. [loTeHIMANB HOHU3AUU U AJIEKTPOHHOE CPOJICTBO, 00IIas
XapaKTepUCTHKA PEAKIIMOHHON CTIOCOOHOCTH.



Peakiun paaukanbHOTO MPHUCOEIUMHEHMs XJIOpa M 3aMELIeHHs B TOMOJIOTax OeH30Ia.
Karanutuueckoe ruapupoBanue apeHoB. BoccraHoBieHue apeHoB no bépuy. Oxucnenue
aNIKUIIOEH30I10B.

Peakiun  snexTpoduiapHOro  3amemnieHus.  Peaknum  OeH3osia: HUTPOBAHME,
raJJoreHUpOBaHue, Cyab(pUpOBaHME, AJKWIMPOBaHUE W aumiaupoBanue no dpunemo-Kpadrey.
VYcenoBust peakuuit. Cragun oOpa3oBaHMUA M CTPOCHHUE EKTPOMUIBHBIX areHTOB. Msrkue u
xKecTkue ekTpoduiabl. Mexanusm peakuuu Se2(Ar). n-Kommiekcel. CTpoeHue G-KOMILIEKCOB.
OHepreruueckas auarpamma peakiuu. CKopocThaMMHUTHpYoIIas craausa. Kunernueckuit
n30TonHbI 3¢ddekr. TloHATHE O KMHETHYECKOM M TEPMOJMHAMHYECKOM KOHTPOJIE PEaKIHi
OUMOJIEKYJIIPOTO INMEKTOPMILHOTO 3aMEIICHHsI B apOMaTHYEKOM psALy Ha MPUMEpPE PEeaKIuu
CyIb(pHUpPOBAHUSL.

Bnusinue 3amecTturteneld B OSH30JbHOM KOJIBIIE HAa HAIpPABICHHE U CKOPOCTh PEAaKIUN
3JIEKTPO(UIIBHOTO 3aMEIICHHUS: aKTUBUPYIOIIUE U J€3aKTUBUPYIOLIUE Opmo-/napa-OpueHTaHTHI ,
N€3aKTUBUPYIOIINE Mema-OpueHTaHThl. OpuUeHTUpylollee [eHCTBUE 3aMECTUTENEH  Kak
OTpaXKEHHE DJIEKTPOHHOTO CTPOCHMSA G-KomIuiekca. Jlpyrue ¢akTopsl, BIUSIOIIME Ha
cooTHomeHne u3oMepoB. CoriacoBaHHas M HECOIJIACOBAHHAS OpHUEHTAlUs ABYX M Ooiee
3aMECTUTEIICH.

Pasznen 4. I'ajoreHonpou3BogHbIe H MeTaUIOOPraHuYeckue coenumHenus. Cnuprsl,
(penob1, pocTeIe 3GUPHI.
4.1 I'anoreHonpou3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxwn- u  ammuiaraigoreHunsl.  M3omepus. Homenknatypa. CrocoObl  MOTy4YeHHS.
[IpocTpancTBEHHOE U JIEKTPOHHOE cTpoeHue. Pusnyeckue cBoicTBa. [loTeHmansl HOHU3aUUU
U 3JICKTPOHHOE CPOCTBO, 00IIast XapaKTEPUCTHKA PEAKIIMOHHON CTIOCOOHOCTH.

Peakiun Hyk1€o(pUIBHOTO 3aMEIICHHS Y HACBIIICHHOTO aToMa W 3IMMUHUPOBAHMA.
[TonaTne HYKJICOPUILHOCTH W OCHOBHOCTH pEareHTOB. AMOWICHTHBIE HYKJICO(QUIbHBIC
pEareHThI.

BuMonexynspHbIii MeXaHU3M HYKJICO(PHIBLHOTO 3aMelieHus (Sn2). BiusHue oTnenbHbIX
(GakTOpOB Ha pEaKIMOHHYIO CIIOCOOHOCTh TaJIOTEHONPOU3BOIHBIX: CTpOCHUE CyOcTpaTa,
XapakTep yXOHAlleW Tpynmbl, CHJIa HYKJICO(QUIBLHOrO peareHTa, NpUpoJa pPacTBOPHUTEIS.
Crepeoxumus peakuuid Sn2.

MoHOMOIEKYIApHBI MEXaHW3M HYKJICO(UIBHOTO 3aMelleHHs. BiusHue OTHeNnbHBIX
(akTOpOB Ha pEaKIMOHHYIO CIIOCOOHOCTh TaJIOTEHONPOU3BOIHBIX: CTpOCHUE CyOcTpaTa,
npUpoJia HyKICO(DUIBHOTO areHTa M pacTtBopuTens. AnunopuiabHbld Katanus. CTepeoxXxumus
peakuuii Sn1.

BnusiHue pacTBOpHTENs Ha HANpaBJICHWE M CKOPOCTh peakiuil HyKJIeo(pHUIHLHOrO
3aMeIEeHUS.

Peakiun  snumuHupoBaHus.  B-OnuMubupoBanHue. Mexanmsmbel  E1 uw E2.
bumonexynsapubiii Mmexanusm otmervieHus (E2). Bnusnue otaenbHbIx (hakTopoB (CTpyKTypa
cyOcTpara, mpupoja peareHTa U pacTBOPHUTENs, TEMIIEpaTypa) Ha PEaKIMOHHYIO CIOCOOHOCTh
rajoreHankaHoB. Crepeoxumus peakuuii E2. HampaBienue peakuuil OTHIEIUICHUS: IIpaBHIIa
3aiineBa u [lodmana. DaxToppl, BIHUAIONIME HA HANpaBICHHE PEAKIMHA OTLICTIICHUS:
YCTOMYMBOCTH anikeHa u ctepuueckue 3¢ dexrsr. Konkypennus peakuunit Sn1 u E1, Sn2 u E2.

Bunwiranorenunel. CrocoObl  monydeHus. OCOOEHHOCTH CBSI3U  YIJIEPO/-TaJOTeH.
PeakiimonHast CHOCOOHOCTh B PEAKIUAX HYKICO(DUIBHOTO 3aMEIEHHs, SIMMHUHUPOBAHMS,
ANIEKTPO(PUIBHOTO MTPUCOETUHEHHUS.

ApomaTHyecKue TrajJoreHOnpou3BogHbIe. OCOOEHHOCTH CBSI3M YIJIEPOA-TAOTEH U
peakuuu  3aMelleHus rajoreHa. MexaHM3M 3aMeElleHUs TaJlofTeéHa B aKTUBHPOBAHHBIX
rajioreHapeHax (Sn2(Ar) wiM MexaHu3M NpPHUCOEIUWHEHUs-OTHIeTuIeHus ). HeakTuBupoBaHHbIe
raJIOT€HONPOU3BOAHBIE APOMATHUYECKUX YIJIEBOJOPOAOB; APUHOBBIM MEXaHU3M 3aMEILEHUs
rajioreHa (MeXaHu3M OTILEIJICHUS-TPUCOECTUHEHHUS ). DIEKTPOHHOE CTPOECHUE aPUHOB.
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4.2 D11eMEeHTOPTaHUYECKUE COECIMHEHMUS.

Turmel cBsi3el B JIIEMEHTOPTAaHUYECKUX COCAUHEHUAX. XapaKTEPUCTHUKA CBSA3EH yIiepoJ-
JJIEMEHT B 3aBUCUMOCTH OT IIOJIOXKEHUs 3JIeMeHTa B [leprogudeckoil cHUCTEME 3JIEMEHTOB.
Meramnoprannueckue coenuHenus. Homenkinarypa. CrocoObl TONy4eHUS JMTUH- W
MarHuiopraHudyeckux coeauHeHuid. Peakumsa I'punbspa, mexanunsm. CTpoeHHE pEaKTHBOB
I'puHbsipa B KpUCTAUIMYECKOM COCTOSSHUM M B pacTtBope. MX peakuuu ¢ COECIUHEHUsMU,
COIEpKAIMMHU aKTUBHBIM aTOM BOJOpPOAA: KUCJIOTaMM, CIHMpTaMH, aMuHaMmu. Peakuum c
KapOOHMJIBHBIMH ~ COCIMHEHMSAMHU  (OUOKCHIOM  YIJIEpOAa,  albAETHIAMH, KETOHAMH).
B3anmopencrteue ¢ aurpunamu. Peaknus ['pusbsapa ¢ raloreHu1aMy pasIMuHbIX 3JIEMEHTOB Kak
METOJ, IOJIyYEHUS DJIEMEHTOPIaHMYECKUX COCIMHEHMU. IIpumeHeHue JIMUTUHOPraHUYEeCKUX
COEIMHEHUI B OpPraHu4ecKoM cuHTe3e (peareHt I unmana).

4.3 CriupTsl.

Onnoaromusle cnupThl. Kiaccudukanms wu  HoMeHknatypa. CrocoObl TOITydeHHs.
IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHue. BOIOpOoaHBIE CBA3M B CHUPTaxX, BIMSHUE HA
¢usnueckne cBorcTBa. [loTeHHHManbl HMOHMU3ALUMU M JJIEKTPOHHOE CPOJACTBO; 0OIIas
XapaKTEepPUCTUKA PEAKIMOHHON crnocoOHocTH. Xumuueckue cBoiictBa. OH-KucnorHocTs:
o0pa3oBaHHE aTKOKCHIOB, X CTPOCHHE U CBOMCTBA. OCHOBHOCTH M HYKJICO(DUIBHOCTD CIIUPTOB
U QIKOKCUJI-MOHOB: pEaKIM{ aJKWJIMPOBAHUS U alMiIupoBaHus. Peakuus stepuduxanmy,
MexaHu3M peakuuu. [lomydenue 3pupoB Heopraunueckux KuciaoT. Peaknuu HykineoGuiIbHOTO
3aMelIeHUs CIOUPTOB: OCOOCHHOCTH peakiuii Syl um Sn2, peaknuoHHas CHOCOOHOCTD,
crepeoxumusi. Peaknum  snuMmuHMpoBaHMsA.  KuciaoTHO-Kartanusupyemasl — Jerujparaius:
MEXMOJIEKYJISIpHasl ~ JIeTMJpaTanusi, BHYTPUMOJEKYJSpHas  JA€rHapaTanus; MEXaHU3MBI,
pEaKIMOHHAs CIIOCOOHOCTh, HampaBieHue oTinerieHus. [IpaBuno 3aiineBa. Katanuruueckas
neruaparauus. Peaknuum cnuptoB ¢ ramoreHuaamu  (ocdopa M cepbl: MEXaHU3MBI H
crepeoxumusi. B3anmopericTBue cnupToB ¢ OKcHraioreHugamu ¢ocdopa u cepsl. BnusHue
pacTBOpUTENSl Ha HAIPABICHUE PEAKLUUHU CIUPTOB C XJIOPUCTBIM THOHWIOM, MEXaHU3MBI
peakuuid. Oxucnenue cuupToB. BzanMopaeiicTBie CIMPTOB C IEPMAHTaHATOM KaJlus U OKCUIOM
mapranua (IV). Oxucnenue cniptoB coequnenussMu xpoma (VI) — pearent J>xoHca

4.4 ®enonsl

Knaccuduxamus u nHomenkinatypa. CnocoObl mnonydenus. Dusnueckue CBOUCTBA.
IIpocTpaHCTBEHHOE M JJIEKTPOHHOE CTpoeHue. [loTeHnuansl HMOHM3auuu M BIIEKTPOHHOE
CPOACTBO; OOIIasi XapaKTePUCTHKA PEAKIMOHHOW CIMOCOOHOCTH. XHMHYECKHE CBOWCTBA.
Peakuuu ruapoxcu-rpymnmsl. KucnotHocts. BiusiHue 3amectureneil B KOJble HAa KUCIOTHOCTb.
OOpa3oBanue (HEHOKCHIOB, WX CTPOCHHE U CBOWCTBA. Peaknuu ankWiIMpoBaHUS U
anuIupoBaHus  (EHOJOB, MEXaHM3M peakiuu. Peakuuum apoMaTH4ecKoro sapa:
rajoreHupoBaHue, HUTpPOBaHHE, cyinbdupoBanue, HuTposzupoBanue, Peakuus Komnbbe, ee
MEXaHU3M U BIIMSHHUE DPA3NUYHBIX (pakTopoB Ha ee pe3yibrar. Peakuus Pelimepa-Tumana.
B3aumopneiictBie ¢ ¢GopMambAerHIOM, MEXaHHW3M peakiuH. [HIpUpOBaHHE M OKHUCIECHHUE
¢denonoB. I[leperpynnmupoBKH aUTMIIOBBIX (meperpynmnupoBka Kisif3eHa) u ClOXHBIX 3(UpPOB
(nmeperpynmnupoBka @puca) peHosnos. [IpumeHeHre B MPOMBIIIUIEHHOM OPraHUYECKOM CHHTE3E.

4.5 TIpoctbie 3¢pupsl

Knaccudukamuss m Homenkiarypa. CrnocoObsl monydeHus. Pusnueckue CBOWMCTBA.
[IpocTpaHcTBEHHOE M 3JIEKTPOHHOE CTpOeHHE. XUMHUYecKue cBoiicTBa. OCHOBHOCTh. Peakiuu
KHMCJIOTHOT'O pacUICIUIEHUs: MEXAaHU3Mbl U HallpaBJ€HHE peakiuil pacuieruieHus. OKucieHue
KHCJIOPOAOM Bo3ayXxa. [I[pumeHeHne B OpraHuueckoM CUHTESE.

4.6 DnokcucoeMHEHUs (OKCUPAHDI)

Wzomepus.  Homenkmarypa.  CmocoObl  monmyueHusi.  Dusnueckue  CBOICTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHUE ATUIICHOKCUA. XMMUYECKUE CBOMCTBA. Peakuuu ¢
PACKpBITHEM SIIOKCHIHOTO KOJbLA MOJ JCHCTBHEM Ppa3IMYHBIX HYKJICO(PHUIBHBIX PEarcHTOB.
MexaHu3Mbl peakMii ¥ HanpaBJI€HUE PACKPBITHUSA KoJbLA. KHCIOTHBIH M OCHOBHBINM KaTaiu3
HYKJICO(DUIBHOTO  PAcKpPBITUS  OKCHPAHOBOTO IMKJIA. [IpuMeHeHHe B  MPOMBIILICHHOM
OpPraHUYECKOM CHUHTE3€.
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Pasnen 5. Anbaernasbl, KeToHbl. Kap0oHOBBIC KMCI0THI M X IPOM3BOIHBIE.
5.1. Anberuibl 1 KETOHbI

Knaccupukamms u Homenkiatypa. CrnocoObl momydeHus. DH3HUECKHE CBOMCTBA.
IIpocTpaHCTBEHHOE U JJIEKTPOHHOE CTpocHHe. lloTeHnmansl HMOHM3aLMM U BJIEKTPOHHOE
CPOACTBO; OOMIasi XapaKTePUCTHUKA PEaKIUOHHOW CIMOCOOHOCTH. XWMHUYECKHUE CBOWCTBA.
OcHoBHOCTh. Peakuun HYKJICO(QWIBHOTO TMPHCOCTUHEHUS: OOIIMHA MEXaHH3M, OCHOBHBIH U
KHUCJIOTHBIM ~Katanu3, cTepeoxumus. Peakumm mnpucoenuHenuss O-HYKI€O(QHIOB: BOJBI,
OJTHOATOMHBIX M MHOTI'OAQTOMHBIX CIIUPTOB, AJKOKCHJOB; MeXaHu3Mbl peakuuid. [lonstue o
3alIUTHBIX TPYMIAax albJETHUI0B U KETOHOB: OKCOJIAaHBI, CIIOCOOBI MX CHHTE3a, YCTOHYMBOCTH B
XO0/ie CUHTE32a U crnocoOb! yaanenus. [Ipucoeaunenue S-Hykieo(uoB: THAPOCYIb(GUTA HATPUS U
THOJIOB; MeXaHM3Mbl peakimid. [Ipucoenunenne C-Hykieo(pUIOB IMAHUA-aHUOHA, ATKWHHI-
MOHOB, METAJUIOOPTaHMYECKUX COEAMHEHMH, mimaoB ¢ochopa (peakiust Burrura); MexaHu3MBbl
peakumii. IlomydeHune amnuIOBBIX M IpONApruioBelx crnuprtoB. Peaknum ¢ N-
HyKJIeo(punamMu: aMMHuaKa, IEpBUYHBIX U BTOPUYHBIX aMUHOB, THAPOKCHUIIAMHUHA, THUIPA3HHOB
U €ro MPOM3BOJIHBIX; MEXaHU3MBI peakiuil. Peakiuu ¢ ramoreHoHykiaeopuiamMu. EHaMUHBL:
AKWIMPOBAaHWE E€HAMUHOB, COIpPSDKEHHOE MPUCOSAMHEHHE E€HAMHHOB K O,[3-HEHACHIIIEHHBIM
KapOOHMJIbHBIM coeAMHEeHHsIM. OTHOCUTENbHAs PEaKIHMOHHAs CHOCOOHOCTh ANbJCTHAOB H
KETOHOB.

CH-KucnoTHOCT M KeTO-€HOJbHas TayTomepusa. EHommsaums. Peakinuu ¢ ydactuem
OL-BOJIOPOJIHBIX aTOMOB. Peakiuu o-rajoreHupoBaHMs, M30TOIMHOTO OOMEHa M paleMH3alllu;
MEXaHU3Mbl PEaKLMM, KHUCIOTHBIM M OCHOBHBIM KaTaJlU3 JTHUX peakuui. EHOIAT-MOHBI, HX
CTPOEHHUE U CIIOCOOBI TeHepUpOBaHus. /[BoliCTBEHHAs peaKIIMOHHAsA CIIOCOOHOCTh C€HOJISAT-HOHOB.
ANKWIMPOBAaHME U AUWIMPOBAHUE EHOJIAT-MOHOB, MEXAHU3Mbl peakUuil. AJbJIO0JIBHOE
IIPUCOCIMHEHUE W KPOTOHOBAs KOHACHCALMS: MEXaHU3Mbl PEaKLMM, KHUCIbIM U OCHOBHBIN
katanu3. llepekpecTHass aipAONbHAs KOHJCHCAIMA, €€ OCOOCHHOCTH U  HEIOCTaTKH.
[lepexpecTHast alpAONbHAS KOHAEHCALUS apOMAaTUYECKUX ANbJCTHAOB WM (GOopManblIeruaa c
anmudaTuyecKuMH anpAeTuAaMu U KetoHamu (koHneHcanus Kisiizena-llImunra). Peaxius
Ilepkuna, ee MeXaHU3M.

Peaknuu okucineHus: OkucieHue peaktuBoMm J[xoHca, peaktuBoM ToiieHca,
coequHenussmu  Mmapranua (VII), peaxknus baliepa-Buwinurepa, ee wmexanusm. Peaxnus
Kannunnapo, ee wmexanusM. llepekpectHas peakuus Kanaunuapo. BocctaHoBienue
aTbJETUI0OB U KETOHOB C MOMOIIbI0 KoMIUIeKCHBIX TuapuaoB (NaBHs, LiBHs4, LiAlH4),
0co0eHHOCTH TMpolecca. BoccTaHoBieHne KapOOHWJIBHBIX COEIWHEHMH J0 aJIKaHOB
(BocctanoBienue no Knemmenceny u no Kmwxuepy-Bonbdy).

Peakuuu apomMaTHuUeCKuX ajbJErMIOB M KETOHOB C YYaCTHMEM apoOMaTHUYECKOIo siipa.
IIpumeHeHue B IPOMBIIIIIEHHOM OPTaHUYECKOM CUHTE3E.

5.2 OnHOOCHOBHBIE (MOHOKapOOHOBBIE) KAPOOHOBBIE KUCIIOTHI.

OnHOOCHOBHBIE KapOOHOBBIE KUCHOTHL. Kiaccudukamus u HoMmeHkiatypa. CrocoObl
noiyyeHus. [IpocTpaHCTBEHHOE M AIIEKTPOHHOE CTpoeHue. BomoposaHbie CBsI3U B KapOOHOBBIX
kucnorax. Pdusnueckue cpoiicTBa. Xumuyeckue cpoiictBa. OH-KucnorHocTs. 3aBHCHMOCTB
MEXY CTPOCHHUEM U KUCIOTHOCTBIO. Opmo-3¢ddekT. OCHOBHOCTh KapOOHOBBIX KUCIOT. Peakius
sTepudUKanuyU, ee MexaHu3M. B3anmMonmelcTBHE ¢ aMMHMaKOM, MEPBHYHBIMH M BTOPUYHBIMH
aMMHaMHU, MexaHu3M peakiuil. OOpa3oBaHHE TaJOTCHAHTHIPUIOB, MEXAHHM3MBI PEaKIIHA.
Peakiiun kapOOHOBBIX KHCJIOT C YYacTHEM O-YTJIEPOIHBIX aTOMOB: O-TaJIOTCHUPOBAHUE IO
[Nenmio-®onbrapay-3enMHCKOMY, MEXaHU3M peakuuu. Boccranosiienue. Peakuun
NIeKapOOKCHIIMPOBAHUS:  DIEKTpOJM3  coieil  kapOoHOBBIX  kuciaoT 1no  Komsbe,
nexapookcuupoBanue 1o [Jroma u no boponuny-XyHcaukkepy.

5.3 @OyHKIMOHAIBHBIE TMPOU3BOJAHBIE KAapOOHOBBIX  KHCJIOT: TaJIOTCHAHTHIPUIBI
(aumnranoreHupl), aHTUAPHUIBI, CIIOKHBIE F(PUPBL, AMUIIBI, HUTPUIIBL.

12



Oco0GeHHOCTH MPOCTPAHCTBEHHOT'O M 3JIEKTPOHHOTO CTpoeHUs. KUCIOTHBIN 1 OCHOBHBIH
KaTaqu3 B XUMHUU (YHKIUMOHAIBHBIX MPOU3BOJHBIX KapOOHOBBIX KHCIOT. IloHsATHE O
HYKJI€O()UITBHOM KaTaluse.

[anorenanruapuapl. CrnocoObl monydenus. B3ammopeiictBue ¢ Baxkuehmmmu N- u O-
Hykiaeopmiamu (Boda, CHOHMPTHI, aMMMAaK, AaMHUHBI, THAPA3HH), MEXaHU3MBl pPEAKIUH.
BoccranoBnenue 1o anpaerugoB no Pozenmynny.

Crnoxuble 3¢upbl. CrnocoObl moiydeHus. ['Maponan3 CIoXHBIX 3(QUPOB B YCIOBHAX
KHCJIOTO M OCHOBHOI'O KaTajln3a, MEXaHU3Mbl IPOLECCOB. AMMOHOJIM3, MEXaHHU3M pPEaKLMH.
Peakuun ¢ MeTa/NIOOPTraHMYECKMMH COEIUHEHMSIMHU, BOCCTAHOBJIEHHME 1O CIHUPTOB U
anbAETUa0B.

AHTuApUIE KapOOHOBBIX KUCIOT. CriocoObl moidydeHus. Peakiiuyu aHruapuI0B KUCIIOT.
Keren, monyuenuie u cBOMCTBA.

Hutpunel. CriocoObl nomydenust. Kucnblit 1 meno4Hoi ruipoiu3 HUTPUIOB, MEXaHU3M
npoueccoB. BoccTaHOBIEHHE KOMIUIEKCHBIMU THAPUAAMHM METAUIOB O aMMHOB U aJIbAETU/IOB.
B3anmoneiictBue ¢ MarHui- ¥ TMTUHOPraHUYECKUMHU COECMHEHUSIMU.

Amunpl. CriocoObl monydenus. ['maponus, MexaHusM peakiuu. BoccTaHoBiieHHE 10
amuHOB. Jlernapartanus amuaoB. [leperpynnupoBku ['ogmana, MexaHU3M peaKivu.

5.4 MHOroOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

MHOroOCHOBHBIE ~ KapOOHOBbIE KHUCJIOTHL. J[MKapOOHOBBIE KHCIOTHI JKUPHOTO U
apomaTtnueckoro psna. Homenknatypa. CrocoObl momydeHus. Pusznyeckue M XUMHUYECKHE
cBoiictBa. OH-Kucnornocts. OOpa3oBaHue (QYyHKIMOHAJIBHBIX TNPOM3BOAHBIX. Peaxiuu,
IIPOTEKAIOLINE pU HarpeBaHuu. L{ukinndeckne aHruapuabl: nojrydyeHue, cBoiicrea. [Ipumenenne
TUKapOOHOBBIX KHCIIOT B IPOMBIIIJICHHOM OPTaHUYECKOM CHHTE3E.

ManonoBbsiii  3¢up, crnocodbl modydenusi, crpoenue, CH-kucnotHocts. Peakimun
ANKWIMPOBAHUS, TUAPOIM3a, JekapOokcuiupoBaHus. CuHTE3bl KapOOHOBBIX KHCIOT U3
MaJIoOHOBOrO 3¢upa. Peakumm KoHIEHCaMUM MAJIOHOBOro 3dupa ¢ KapOOHUIBHBIMU
coequHenusmu (peakuus Kuésenarens), peakuus Poaronosa.

5.5 3ameniéHHbIe KapOOHOBBIX KHCIIOT.

Knaccudukanus nu Homenkiarypa. ['anorenzameriénnsie kucaoT. CrocoObl MOTy4eHus o-
U [-rajJoreHo3aMeIleHHBIX KUCIOT. [ MAPOKCHKHCIOTHL: KiaccU(UKaUs W HOMEHKIATypa.
OCOOEHHOCTH CBOWCTB OL-, 3-, Y-TaJIOT€H3aMEIIEHHBIX U THAPOKCUKHUCIIOT. JIaKTHABI, JTaKTOHBI.
AwmuHokucaoTel.  Knaccupukanuss uw HoMmeHknarypa. Peakmms PoamonoBa OcoOGeHHOCTH
peakuu 3TepuUKaLUK, ANKWIUPOBAHMA U  AIWIMPOBAHUS AaMHUHOKUCIOT. Peakiun
IMa30TUPOBAHMSI.

Pa3znen 6. A3oTcoaep:kaimmue coeIMHEHHUS.

6.1. Hutpocoeaunenus

Knaccupukamus u HoMmenknarypa. CrocoObl momydeHus. IIpocTpaHCTBEeHHOE U
ANEKTPOHHOE cTpoeHue. OOmas XapakTepUCTHKA PEaKIIMOHHON CcroCOOHOCTH. XUMUYECKUe
cBoiictBa. TayToMepusi NEpPBUYHBIX U BTOPUYHBIX alu(PaTHUYECKUX HUTPOCOCIUHEHUI.
[IpuumHbl NOABMKHOCTM aroma Boaopoja Ipu o-yriepoaHoM arome. CH-KucnotHocts
MIEPBUYHBIX U BTOPUUYHBIX HUTPOAJIKAHOB U KUPHO-apOMAaTUUYECKUX HUTPOCOEAUHEHUN. Peakunn
co menoyamu. CTpoeHue cojeil. B3anmozeiicTBUe HUTPOHAT-HOHOB € KapOOHUIBHBIMHU
coequHeHMsIMU  (peakuus  AHpH). ApoMaTHYeCKHME  HUTPOCOEAUMHEHMsS.  Peakuuu
BOCCTAHOBJICHUSI HUTPOAPEHOB B KUCJION U LIEJIOYHOU cpenax. [IpomexyTouHble POLYKTHI
BOCCTaHOBJICHHUS] HUTPOTPYyIIIbl (HUTPO30COEAUHEHMS, apWITHIPOKCUIAMUHBI, a30KCHU-, a30-
u ruapazocoenuHeHus). CeneKTUBHOE BOCCTAHOBJIIEHWE HUTPOTPYNIBl B JUHUTPOAPEHAX.
IIpuMeHeHNEe B TPOMBIIITIEHHOCTH; TOKCUYHOCTh HUTPOCOEINHEHUI.

6.2. AMUHBI

Knaccupukamms wu HomeHkiatypa. CrocoObsl monmydenusi. ®Dusndeckue CBOMHCTBa.
IIpocTpaHCTBEHHOE M JJIEKTPOHHOE CTpOoeHHEe. XHMHuYeckue cBoicTBa. CTpoeHHEe U
OCHOBHOCTb. Peakuuu ¢ Kucioramu, CTPOCHHME COJIeH, UX HOMEHKJIATypa M CBOWCTBA.
ANKWINpPOBaHUE U allMJIMPOBAHUE; MEXAHU3Mbl 3TUX peakuuil. YeTBepTUUHbIE aMMOHUEBBIE

13



COJIX U OCHOBAHUS: IOJIy4YEHUE, CTPOCHUE, CBOKCTBA; PACIICIUICHUE YETBEPTUYHBIX aMMOHHUEBBIX
OCHOBaHMM, HampaBieHue peakiuid. [IpaBuno [opmana. Peakumm aMHMHOB € a30THCTOM
KHCJIOTOM, MexaHu3M peakuuu. OCOOEHHOCTH pEeaKIUi 3IEKTPOPHUIBLHOIO 3aMELICHUs B
apOMAaTHYECKUX aMHHAX (HUTpOBaHME, TaJIOr€HHpPOBaHUE, CyJIb(pHUpoBaHHUE, (HOPMHIMPOBAHUE).
OxucrieHne aM1MHOB.
6.3 A30- 1 1Ma30COEANHEHMS

Ilomyyenune nua30COCAVHEHUN pPEaKUMEW OHAa30THUPOBAHUA: YCIOBHUS IPOBEICHUS
peakuuu M MEXaHHU3M, INPUPOJA HUTPO3HUPYIOIIETO pearcHTa; pasinyus B YCTOMYUBOCTH
HACBIIIEHHBIX U ApOMAaTUYECKUX IUA30COoeNnHEHUN. Pu3znueckue cBorcTBa. [IpocTpancTBeHHOE
U DJIEKTPOHHOE CTPOCHHME apOMaTUYECKUX IUAa30COCAUHEHHMN B 3aBUcuMOcTH OT pH cpensl,
TayTOMEpHBIE IpeBpallleHrs . XUMHYECKHE CBOMCTBA. Peakuuy, MpOTEKAIOUe C BBLACICHUEM
a30Ta: 3aMeIIeHHe TUa30HUEBOM TPYIIBI Ha THAPOKCH-, AIKOKCUTpYMIy, ¢Grop, Hox. Peakuun
paZMKaIbHOTO 3aMEUICHHUS JUa30TPYIIBl Ha XJI0p, OpoM, IHAHOTPYIILY, HUTPOTPYIITY, BOIOPO/I,
Peakium, mnpotekaromue Oe3 BbBIACNEHHUS a30Ta: BOCCTAHOBJICHHE IO AapUITHIPA3UHOB.
A3ocodeTtanue. A30- U JUA30COCTABIISIONINE, YCIOBUS COYETaHUS ¢ aMUHAMH M ()EHOJIAMH.
ITony4yeHue U MpUMEHEHUE a30COCAUHEHNUN, a30KPACUTEIIH.
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5. COOTBETCTBHME COJAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHBI

Ne B pe3ynbpraTe 0CBOEHUS TUCUUIUIMHBI CTYIEHT JOJIKEH: Pa31;[en Pa32nen Pa33;[en Paz;[en Pa35)1en Pa36)1en
3HaTh: +
l |- Teopernyeckue OCHOBBI CTPOCHHSI M CBOMCTB PA3IMYHbBIX KJIACCOB OPTAHMYECKHX COSTMHCHHUIA
2 |- cmocoObl MOMyYeHHs] U XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COSIMHEHHI + + + + +
3 |- OCHOBHBIC MEXaHH3MbI POTEKAHNS OPraHUUECKUX PEaKIHi + + + + +
Ymers:
4 |- npuMeHsTh TCOPETUYUCCKHE 3HAHUSI TSI CHHTE3a OPraHMIECKUX COCIMHCHHIN Pa3IMYHbIX KJIACCOB + + + +
5 |- aHaIM3UpOBATh U MPEICKa3bIBATh PEAKIIMOHHBIC CBOMCTBA OPraHUUECKUX COCAMHEHHUH + + + + + +
9 |- cocTaBIsITh CXeMBbI CHHTE3a OPraHUYECKUX COSIMHCHHH, 3aIaHHOTO CTPOCHHUSI + + + +
Baanern:
10 |- OCHOBAMH HOMEHKJIATYPhI U KJIACCHU(UKALIMM OPTaHMYECKHX COSTMHEHUI +
11 |- OCHOBHBIMH TEOPETUYECKUMHU NPE/ICTABICHUSIMU B OPraHUYECKOW XUMHHU +
12 |- HaBbikaMu 00OCHOBaHHS PalIOHATIBHBIX CIIOCOOOB TOJYUCHUSI OPraHUYECKUX BELIECTB + + + + +
B pesynbraTe 0OCBOCHUS NUCIHUILIMHBI CTYIEHT JOJDKEH MPUOOPECTH cienyromue oomenpodeccuonanbHble KOMIETEHIIMH U MHIUKATOPBI UX
JOCTUKEHHUSL:
Kox u nanmenosanme OIK Kon m HamMeHOBaHMe MHIAMKATOPA NOCTHKEHUSI
OIIK
OIIK-1. Cnocoben U3y4arb,
aHAJIN3MPOBATh, MCIIOJIB30BATh MEXAHU3MBbI
XUMUYECKUX peakiuii, mpoucxoasmmx B| OITK-1.2. 3HaeT OCHOBBEI KI1acCUpUKAIUN
TEXHOJOTMYECKHUX mporeccax Y| OPraHMYEeCKUX COCIMHEHUH, CTPOCHHE, CIOCOOBI
13 |okpyaromeM MHpPE, OCHOBBIBASCh Ha| IIOJYyYEHUS U XUMHYECKHE CBONCTBA pPa3IMUYHBIX + + + + + +

KJIACCOB OpPraHUYECKUX COCAVUHEHUH, OCHOBHBIC
MEXaHU3MBI IPOTEKAHUS OPTaHUYECKUX PEAKIIN;

3HAHUAX O CTPOCHHUM BEWIECTBA, IMPUPOJE
XUMHUYECKOM CBSI3U M CBOMCTBAX PAa3JIMYHBIX
KJIaCCOB XUMHYECKUX DJIEMEHTOB,
COEJIMHEHH, BEIIECTB U MATEPUAJIOB.
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OIIK-1.6 VYmMeerT WCIOJB30BaTh XUMHUYECKHUE
3aKOHBI, CIIPABOYHBIC JAHHBIC M KOJIUYCCTBEHHBIC
COOTHOIIICHUSI ~ OPTaHUYECKUX  PEareHToB B
OpPraHUYECKUX peaKIusx JUTS pereHusI
podecCHOHANBHBIX 33124

— OIIK-1.10 Bnameer »KcnepUMMEHTaJIbHBIMU
METOJJaMU  OpraHMYECKOI'0 CHHTE3a, METOJaMHU
OYUCTKH,  OmpeAeneHus  (PU3MKO-XUMHUYECKUX
CBOMCTB U YyCTAHOBJIEHUS CTPYKTYPbl OpraHUUECKHUX
COCIMHEHUI
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6. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUA

6.1. IlpakTH4yecKue 3aHATHSA
IIpumMepHbIe TEMBI MPAKTHYECKUX 3aAHITHI MO AUCHHUILINHE.

Ne n/mt Ne pasena TeMbl MPaKTUYECKUX 3aHATUN Yacsl
JMCLUTUTMHEI
2 cemecTp
1 1.1 HomeHK/1aTypa OpraHM4YecKUX COeIJMHEHUH. 2
1.1 HomeHnknatypa OpraHuYecKux COeJMHEeHHUH.
2 [Ipuposa KOBaJIeHTHOW CBSI3U. , CAMOCTOSITE/IbHASA 2
pabora N2 1
3 1.1 Pe3onanc. 3¢ peKThl B OpraHU4eCKON XUMHUHU. 2
4 12 AJiKaHBI 2
5 1.3 CtepeorzoMepus. caMocTosiTeNIbHAs paboT Ne 2 2
6 1.4 [{uK/I0a/IKaHbI 2
7 2.1 AJKeHBI. 2
8 2.1 ATIKeHbI 2
9 PeliTuHroBas KOHTpoJbHas padora Ne 1 2
10 2.2 AJIKUHBI. 2
11 2.3 AJIKayeHBbl. 2
12 23 [lepunMKINYeCKHEe peaK U1 2
13 PeliTuHroBas KoHTpoJbHas pabora Ne 2 2
14 3.1 ApomaTtuyuHoCTb. BeH3ou 2
15 3.2;33 ApeHbl 2
16 PeliTuHroBas KOHTpoJbHas pabora Ne 3 2
3 cemecTp
17 4.2 MerauiopranuuecKue COeIMHEHMs 2
18 4.1 ["ajioreHoNnpON3BOIHBIE 2
19 4.1 ["aJI0reHONpPON3BOIHBIE 2
20 4.3 Cruptel CamocrositenbHast pabota Ne 3 2
21 4.4 DeHoIb 2
22 4.4,4.5,4.6 @enoubl. [IpocThie 3¢upbl. DMOKCHCOSTUHEHHS 2
23 PeliTuHroBas KoHTpoJbHas padora Ne 4 2
24 AJbpaerunsl ¥ KETOHBI 2
25 51,52 AJnpnerusipl ¥ KETOHBI 2
2 53 KapOoHOBBIE KUCIOTHI M UX (DYHKIIHOHAJIBHBIE 5
IIPOU3BOJHBIE
27 5455 KapOoHOBBIE KUCIOTHI M UX (DYHKIIMOHAJIBHBIE 5
IIPOU3BOJHbBIE
78 5758 KapOoHOBBIE KUCIOTHI M UX (DYHKIIHOHAJIBHBIE 5
IIPOU3BOJHBIE
29 PeliTuHroBas KoHTposbHas pabora Ne 5 2
30 6.1,6.2 HutpocoennHenusi, aMMHbI 2
31 6.3 Awmunsl, JlnazocoenuHEHUS 2
32 PeliTHroBast KOHTpoJbHas pabora Ne 6 2

6.2 JlabopaTopHbIe 3aHATHS
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[Iporpammoit  mucumiuimHbl  «OpraHudeckas XUMUsSD»  J1a0OpaTOpHbIE 3aHATHS — HE
IIPEAYCMOTPEHBL.

7. CAMOCTOATEJIBHASA PABOTA

CamocrosrenbHas paboTa IPOBOJUTCS C IENBI0 YIITyOJeHHUs 3HAHUHN MO AMCLUILUINHE U

IpeyCMaTPUBACT CIIEAYIOUINE BUIBL:

—  peryJsipHyl0 HpopaboTKy MpPOIIEHHOr0 Ha JEKIHUSIX M MPAKTHYECKUX 3aHATHIX Y4eOHOro
MaTepHala 1 MOJArOTOBKY K BBIITOJHEHHIO KOHTPOJIBHBIX padoT MO pasjenaM Kypca;

— O3HAaKOMJICHHE M TMPOpabOTKy PEKOMEHIOBAaHHOM JIMTEpaTypsl M PabOTy C 3JIEKTPOHHO-
OUOJIMOTEYHBIME CHCTEMaMHM, BKIIIOYas MEPEeBOJAbI NMyOJMKaluil M3 Hay4yHBIX >KYPHAJOB,
UTUPYEMBIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEIIEHHE OTPACIIEBBIX BHICTABOK, CEMUHAPOB, KOH(PEPEHIINHA Pa3InNYHOTO YPOBHS;

— yuactue B cemuHapax PXTY um. M. Menneneesa o reMaTuke Kypca;

— TOATOTOBKY K BBIMOJIHEHUIO KOHTPOJIBHBIX paboT 10 MaTepuay JEKIIMOHHOTO Kypca;

— TMOATOTOBKY K cJjaye 3a4eTa C OLEHKOMU (2 cemecTp) U 3K3ameHa (3 ceMecTp) 1Mo Kypcy.

[TnanupoBaHre BpPEeMEHUM Ha CaMOCTOSTEIbHYIO pabOTy, HEOOXOIUMOIro Ha M3y4YEeHHE

IUCUMIUIMHBI, CTYJEHTaM JIydYllle BCEro OCYLIECTBIAThH Ha BEChb IEPHOJ H3YUYCHHS,

npeaycMaTpuBas MPH 3TOM PEryJSIpHOE TOBTOPEHHME MPOMIECHHOro Marepuana. Marepua,

3aKOHCTIEKTUPOBAHHBIA Ha JEKIHAX, HEOOXOAMMO pPETYJISPHO JOMOJHATh CBEICHUSAMH U3

JUTEPATypHBIX HCTOYHMKOB, IIPEJICTaBIEHHBIX B YyueOHOH mporpamme. Ilpu pabote c

yKa3aHHBIMH HCTOYHMKAMU PEKOMEHJIYEeTCS COCTaBIATh KpPAaTKUH KOHCIEKT MaTepuaia, ¢

00s13aTeNbHBIM (PUKCUPOBaHUEM OMOINOTpapUIECKUX TaHHBIX HCTOYHHKA

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsA KOHTPOJIA
OCBOEHMUSA JTUCIIAIIJIMHBI

CoBokymnHasi OIICHKA [0 JUCHUIUIMHE CKJIAQJbIBACTCS W3 OICHOK 32 BBIMOJTHEHHE
KOHTPOJIBHBIX paboT (MakcuMalibHas oreHka 60 0ayuioB), W UTOTOBOTO KOHTPOJIsS B (opme
3auém c oyenkoil (2 cemecmp) u Ik3amen (3 cemecmp) (MaxcumanbHas oreHka 40 6amioB).

8.1. IIpumepHast TeMaTuKa pedepaTHBHO-AaHAIUTHYECKOH PadoOTHI.

[Tporpammoit aucrumuuasl «Opranudeckas XUMHsS» pedepaTuBHO-aHATUTHUYECKAs paboTa
HE IIPe1yCMOTpPEHA.

8.2. [IpuMepbl KOHTPOJILHBIX BOMPOCOB /IS TEKYIIero KOHTPOJISI 0CBOEHUS TUCIUTIMHbI

JUist TeKyIero KOHTPOJIS MPeTyCMOTPEHO 3 caMOCTOSTENbHBIE Pa0OThI U 6 PEHTHHIOBBIX
KOHTPOJILHBIX PadOThI (110 OJTHOW KOHTPOJIBHOI paboTe mo Kaxaomy pasneny). MakcuMmaabHas
OLIEHKA 332 CaMOCTOSITEJIbHBIE PA0OTHI COCTABISAET MO 4 6ajuia, 32 PEUTUHTOBYIO KOHTPOJIBHYIO
paboty 1 — 16, 3a 2-20, a 3-16 GaI0OB COOTBETCTBEHHO, CyMMapHO — 60 6aoB (2 cemecTp) u
60 6amioB (3 cemectp). MakcumalnibHasi OLIEHKA 32 KOHTPOJIbHBIE paboTsl - 56, u 4 Oamna 3a
caMoCTOsTeNbHY10 paboTy. M3 Hux 3a pedTuHroByio pabory 4 — 16 Gamios, 3a paboTel 5 u 6
coctaiisieT 1o 20 6ayuioB 3a Kaxayro padory. (3 cemectp)-

Pazpnen 1. Ilpumepsl BOIPOCOB K cAaMOCTOATEIbHOM padoTe Ne 1. MakcuMaibHAs OllEHKA —
4 danna.
1) Cnenyrouue coeqMHEHNUsI OTHECUTE K PsiiaM, KjlaccaM M Ha30BUTE 110 HOMEHKIIATYpe

IUPAC:
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CH,

—CH,~C=C—CH— |
CH3~CH,~C=C~CH,~CHj, H,C=CH—CH,CH,-CH—C=CH

0 0
% %

CHy-CHCH—C HyC—GH—CH,—C=C—CH,—C

NH, oH H H O-CHs

0

i
CHy—CH—CH,~C

' OH

NH,

2) IlpuBeaute GopMyIIbl CIEAYIOMNX COSTMHEHUN: aHUIINH; TOIYOJI; CTHPOI;
MYpaBbUHBIHN aJbAErU; 2-3TOKCHOyTaHOBAs KUCIIOTA.

3) YcnoBHBIMY CUMBOJIaMH NOKAKUTE HAIIPABJICHUS MHAYKTUBHOI'O 3((eKTa U pe30HAHCHOTO
addekra (3¢. conpsxenus). [lokazaTs, kKakue rpymnmsl ABISIOTCS HIEKTPOHOAOHOPHBIMY, a KaKHe
aNeKTpoHoakenTopHbIMU? Hannuue pesonancHoro a¢dexra noaTBEpIUTh HAIUCAaHUEM
PE30HAHCHBIX CTPYKTYD.

A chr, COOH |
MgBr
o Q
>;=—F
H

O1eHKa 3a0aHui:
Ne 3amanus 1 2
Ouenka, 0aimn 1,5 1

3
1,5

&

Tecrosrlii popmart:

Bonpoc 1 YKaxuTe npasunbHOE HasBaHue no HomeHkKnatype MHOMAK ana coeguHeHna:
Moxa Het CH,
| @
Qoaul) v.aly
Omvemure ~7 TCH,
Bonpoc
a. 1,3 4-TPUMETUALUKACTEKC-2-EH
b. 2,3,6-ToUMETUALNKACTEKC-1-eH
C. 1,3 6-ToUMeTUAUMKACTEKC-1-EH
d. 1,25--TpUMETUALMKNOreKC-2-eH

2 ATDUMETHALKUKACTEKC-2-EH

f'b

19



Bonpoc
Moxz Het
oTEST2
Baan: 030

T Omerums
sonpoc

o
Pepakrvspoeams
sonpoc

Bonpoc
Moxa et
oTESTE
Baan: 0,80

T Ommerute
eonpoc

o
PepakrvpoeaTe
eonpoc

Baan: 0,50

T Omvmerums
BONpoC

o

Pegakrvepoeam
eonpoc

Bonpoc 5
Moxa Hat
oTESTR
Bann: 0,80
T Omvemume

Eonpoc

&

Pepakrvpoeze
ECnpoc

YKaxuTe npasMnbHOE Ha3BaHMe no HomeHknatype MHOMAK gna coeguHeHna:

7

=

3. OKT-2-8H-B6-uH
b, oOKT-6-eH-2-vH
C. renv-5-ex-2-uH
d. okT-2-ux-6-eH
€. COKT-6-ur-2-eH
f. renT-2-uH-5-eH

YcraHoBWUTE COOTBETCTBME MEXAY d)opuynoii COEAVHEHWA N €I0 TPMBMANBbHBIM Ha3BaHHEM:

e
o
A
e Hoon

“

BuiGepuTe...

NH,

Bmibepute..

o

“

BuiGepurTe...

BuiGepute...

“

ANA yKasaHHOro coeiMHEHWA BBEANTE NPAaBW/IbHOE Ha3BaHue No HomeHknatype UHOMAK:

OH

Qreem:

/ 0

OH

YCTaHOBWUTE COOTBETCTBME MEXAY DYHKLMOHANLHOM rPYNnow U e€ AOHOPHO-aKLEeNTOPHbIMKU CBOMCTBAMM:

#,_COOH
& COOH
A OCH,
£ CHy

“

Bribepure...

“

BuiGepure...

“

BriGepure...

“

Bribepure...
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8onpoc 6 Ykaxwure, Kakumu 3dpdextamun man Habopom 3ddekTos o6nagaeT QyHKLNOHANBHAA FPYNNa B CEAYOWeM COequHeHNN:
Moxa Het

MaBr
oreETa /\/ g
Bann: 0,40
T Omverute 3. +l,+M
eonpoc b, -l
o
PegakTiposams . |+Mi<|-I
EONpPOC
d. |[+M]|>|-
e -l,-M
f. +l
Bonpoc 7 YkaxuTte, Kakumu 3ppekrammn uan Habopom 3¢ HekToB 061agaeT PyHKLMOHANBHAA FPYNNa B CIEAYIOLEM COEANHEHNN:
Moxa Het OH
OTEET2
Baan: 0,50
T Omaeruts
ECNpOC o ol
&
Pesakrvipoeam b. -l
eonpoc
. |=M| >|-
d. +| ,+f‘-’1
e [+M|<|-l
fio-l-M
gonpoc 8 ¥YKayuTe BCe CTPYKTYPbl, KOTOPbIE ABAAIOTCA PE30HAHCHBIMW ANA MOMEKY bl X10p6en3ona:
Moxa Her
OTEET2 s
Baan: 0,50 @/ S .
T Omvemuts
Eonpoc Q..
o Cl:
= N .
PeaakTvpoeaTe O Beibepure... $
BONpOC
@
Cl:
@l BeiGepure... ]
e°

BoiGepuTe..

!

: Z
. © o
w
o
(o2}
]
o
=S
n
L

IIpumepbl BONMPOCOB K caMOCTOATEJBbHOH padore Ne 2. MakcumaibHasi OLEHKa —
4 daJu1a.

1). HasBath coenuneHus o R, S - HoMeHKknarype:
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H

H3C)V'ﬁ‘_ﬁ

)

Cl_ Br
CH3\ CHj4
c” “Br

2). Hammcatb CTpyKTypHYIO (OPMYITy MIPEIOKEHHOTO COeqUHEHU B Bue (hopmynbl Ouiiepa u
OTpeNieNIuTh ero KoHpurypanmio no R, S-HomeHknatype:
D-2-metun-1-0yranon
3). N300pa3uth nuc-1,3-1MMeTOKCUIIMKIOTEKCaH B YyCTOWYNBON KOHPOPMALIHH.

4). OueHka 3aaHuil:

Ne 3amanms

1

2

3

Orenka, oamn

1,5

1,5

1

Tecrosrlil popmart:

Jonpoc 1
Moxa Het
OTEET2

Baan: 0,70

Omverute
Eonpoc

PeaaKTipoEaTe
Bonpoc

Bonpoc 2
Moxa Het
oTEET3

Baan: 1,00

T Omeerure
Ecnpoc

&
Pegakrvpoeam
Bonpoc

onpoc 3

o

— |

OKa HeT
OTEET2

Baan: 1,00
Ommetute
onpoc

PeaakTvpoBaT
Bonpoc

¥CTaHOEWTE COOTEETCTEME, K3KUE W3 BELLECTE RENRKOTCR ONTUYECKK BKTUBHEIMMK, 38 K3KHE HeT:

BPOMYKCYCHAR KUCAOTa

mparc-1,2-AMBPOMUKKNONERTaH

2-TMAPOKCHNPONEHOEaR KMC0Ta

NeHTaH-3-0H

yuc-1,2-4M6pOMUMKACNEHTEH

=]
oo

o
¥

o

[as)
o

o
¥

gepure...

sigepuTe...

i6epute..

i6epuTe...

sigepuTe...

"

O

o

"

o

YCTaHOEWUTE COOTEETCTBME MEXAY Ha3EaHWEM BELLECTES M 0603HaYEHHUEM €ro KOHOUrypauum no abCoNTHOM HOMEHKA3TYpEe:

L-2-xnop6yTan
D-2-ruapoKCMNpOonNaHoEan KKUChoTa
D-2-xnocpbyTar

D-nenrrtan-2-o0n

YCTaHOEWTE COOTEETCTEME MEXAY H33E3HUAMK W KX OTHOLLEHKWE K 3348HHOW CTPYyKType

Br

CH,
HOOC

(25,3R)-2,3- aAMBpPOMBYTaHOEEA KACNOTS
(2R,3R)-2,3-auBpOMBYTEHOEEA KMCNOTa
(2R,35)-2,3- aMBpOMBYTaHOEEA KACNOTa

(25,35)-2,3- AnBpomMByTaHOBaR KMCAOTa

"

o

"

o
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Bonpoc 4 YCTEHOEWT: COOTEETCTEUE MEXAY CTDYKTYDOM W HaZBa=UEM

CTEET2 C“z

O

o

nd : H

3. (1R 2R})-2-BpoMmumknorekcar-1-on

b. (15,2S)-2-6pomunkncrexcad-1-on

(%}
[3%)
]

c (1 )-2-BPOMUMKNOreKcaH-1-0a

Pasnen 1-2. [Ipumepsl BOIPOCOB K KOHTPOJILHOM padote Ne 1. MakcuMaJsibHasi oneHka— 16
0a/10B..
1. Hanumure ypaBHEHUsI peaklMii 1 HA30BUTE NOJTyUYeHHBIE coequHeHus (30).

1.1-Byren —>HB1‘ 4.1-MeTHnuHKnoreKceHM>
ROOR, t 2) H,0, OHO©
o HBr Br
2. OTUIBMHUJIOBBINA 3QUp —2% 5. MeTHIIMKIOreKCaH #—»
1/, 0, H,0O
3. 2-Bpomrekcan — S OH 6. DTunen Péél ~50C
cnupr, t 2, 2

2. IpuBenure mexanu3mbl peakmmii Nel u No2 (20). YkakuTe CTEpEOXUMHUYECKUI PEe3ysbTar
peakiuu Ne2. IlpuBenute KIMHOBHIHBIE (HOPMYJIBI CTEPEOM30OMEPOB M HA30BHTE UX MO R,S-
Homenkiarype (1,00). [Inga npoaykra peakimu NeS mpuBenuTe KOHQHUrypanuio W Haubosee
ycToiunByo koHdpopmarnwio (1,00).

3. Ocy1iecTBUTE MpEBpaILEHHs], UCTIONb3Ys TOJIBKO HEOPraHNUECKUE peareHTHI (40).

a) 1-byren — 2,3-GyTanguon

0) Ilponman —— IMKJIONPOIAH

4. YcTaHOBHTE CTPOCHUE COCTMHEHUS U HAITUIIINTE BCE yKa3aHHbIe peakiuu (30).
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C61'112

H2
> H.ICKCaH

RhCl-3PPh,
Br,

ccl,

> CgH,,Br, meszo-popma

KMnO, H,O
H,SO, t
OueHKa 3aIaHuil;

KapOOHOBasl KMCJI0Ta-€AMHCTBEHHBIN IPOAYKT

Ne 3amanus 1 2 3

Orenka, 0amn 9 4 3

Tecrosrlii popmar:

Bonpoc 1
Moxa Het
oTesT2

Baan: 0,50

Omverums

Bonpoc
Pegakmvpoeam
eonpoc

Bonpoc 2

Moxa Het

oTEETE

Baan: 0,50
Omaetuts

Eonpoc

&
Pegakrvpoeam
eonpoc

Bonpoc 3
Moxa et
oTEsTE

Baan: 0.40

Omaetume

Eonpoc
PesakTvpoeaTs
eonpoc

YKaXuTe OCHOEHOW NPOAYKT PEBKLUM
Y Y

H, (3 momms)
Ni.t°C

13- aumeranmmiaorekca- 13- auen
a. (1e3a)-1,3-aumernagukaorekcad
b. (14,30)-1,3-AWMETHALMKNOrEKCaH
c. (1g3e)-1,3-gumeTunyuknorexcar
d. (1€,3G)-3-METHALMKACTEKCAHOA

e. (1g3e)-3-MeTMayMKACreKcason

MPOAYKTOM(-aMu) HUXKENPUEEAEHHOW DEaKLMK ABNRETCA(-FOTCA)
1) Oy
2) Zn. H,O

2-byten

3. 23-6yrarguon

b. 2-6yTaHOH

C. GOpManbaerug v sTaxanb
d. YKCyCHas KuCAoTa

€. YKCYCHbIi ansaerins

3ameLLEHHbIE 3TUAEHDI MOMYT PEBrMPOEaTE € r@NCTEHCB0A0POAOM MO 4BYM HaNPaBAEHUAM B 33EMCMMOCTH OT CTDOSHWA 33MECTUTENR.

Cxema A3Ha HuXe, YCTaHOBMTE COOTEETCTEME MEXAY Z-3TUNEHOM (rae Z-370 3aMeCTUTENs/OyHKUMOHANLHER rpynna) 1

HanNnpasAEHUEM, MO KCTCPOMY OGDES)‘?O'CE NpCcAyKTbl COOTEETCTEYHOLWErC CTPOEHUA.
Br

Anpas! |
Hanpasaenue A Z-CH—CHj (pauemmtecxas cyecs)

r
Z-CH=CH3 L.
l manpasnenue B
> Z-CHp~CH,-Br
1-6yTer BuibepuTe, :
HATDO3THAEH Beibepute s

METCKCH3TUNEH BribepuTte s
3,3,3-1pubpomnpon-1-eH | gugenyre s
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Zonpec 4
5 KaKue OCHOBHbIE NPOAYKTE! CBPasyHOTCA B PeaKuumn

Moxa Het
orestz A NBS
—_——

Bann: 0,50 = "ROOR
T Omvemum
sonpoc 3. ©06pasyerca TONbKO 2,3-au6poMByTaH
o -
e b. 1-6pomByt-2-er; (R)-3-6pombyT-1-ex
Sl C. ©0Bpasyetca Tonbke 1-6pomByT-2-eH

d. 1-6pomByt-2-er; (S)-3-SpombyT-1-ex

e. 1-6pomByr-2-er; (S)-3-Opombym-1-eH, (R)-3-6pomByT-1-eH
Bonpoc 5 CynbpoxnoprposaHme 2-meTuabyTaHa npu YO-o6ay4eHnn NPUEOANUT K NPEUMYLUECTEEHHOMY 06pDa3083HHUI0
Moxa Het

oTESTa A \)\/
Bann: 050 clo:s
T Omaerure b. Jﬁ/
Eonpoc

)

o KCl
PegakrvpoeaTe
gonpoc c mﬂ\g
Xel
NG
e,
)\/\so:cx
Borpoc 6 MpogyKTOM(-aMW) HUXENPUEESEHHOW PEAKUMA ABARETCA(-FOTCR)
Moxa Het
Hi,C CH <
J— N KMnO,
Baan: 0,50 H H;0,0-20°C
¥ Omerums
sonpoc 3. napa AWacTEPEOMEDOE
& -
: - i TPEo-
R b. 2 3-6ytasauon (Tpeo-pRa)
S L C. TOABKO YKCYCHaR KMUCAOTa
d. 2,3-6yrarguon (Me3odopma)
e. 23-6yTasavon (3puTpo-pag)
Bonpoc 7 -
o YCTaHOBMTE COOTEETCTEME MEXAY OCHOBHEIMU MPOAYKTEMM DEGKLMKA U UX H3ZBEAHUAMM
OK3 HET
orestz OH H,S0, A DBHs TT® g
Bann: 1,00 Ph t°C 2) H,00H
T Omveruts
EONpPOC
A | Bugepure.. s
o p
PepakrvpoeaTe B BeiBepuTe Py
gonpoc
Bonpoc 8 -
. YCTaHOBMTE COOTEETCTEME MEXAY OCHOBHEIMW NPOAYKTEMM PEAKLUWHA U UX H33BaHUAMM
OK3 HET
oresra H BL: KOH 1) (CH;CO0),Hg, H,0
Bann: 100 HyC—C—CH—CH;  nr 2) NaBH,
T Omverums H:!
BONpoc
? ~ Al g Gepute.. s
EA3KTVPOBETE
SoRos B | By Gepute.. s
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Bonpoc 9
Moxa et
oTEETE
Baan: 1,20

T Omverums
sonpoc

o
Pepakrvpoeas
sonpoc

Bonpoc 10
Moxa Het
oTE=TR
Bann: 1,20

T Omwerums
Eonpoc

o

Pegakrvpoeate
Bonpoc

BoIBEpUTE BEEDHBIE CYKASHUA O MEXBHUIME CNEAYFOLUEN PEFKLIMM:

Bry
—_—
hv

MEXaHUIM PEaKUMM Sy HELENHON C 0BP3Z0EERUEM NPEUMYLLIECTEEHHD

Br

Mpy rOMCAMTUHECKOM PaspLIEE CEA3M YTAEPOL-BOS0P0S O6PE3YHOTCA YTAEB040POAHbIN P3AVKEN 1 ECL0POA-PEANKEN

MexaHu3M peakumu Sy LENHOM C MPEeUMYLLECTEEHHEIM 06Pa30EarneM Hanbonee CcTabunbHOro YrAEE0A0P0AHOMC P3AUK3Na

MexaHUzIM peakumu Sy UENHOM C 0BPa3I0EaHKEM pasukana Br

MEXEHMEM PeaKLuK Sy LENHON C OBP330EEHNUEM MPEMMYLUECTEERHO

Br

MEXEHUIM PEAKUMM Sy LENHOM C OBPa30SEHUEM NPENMYLLECTEERHO

Br

BoiBEpHTE EEDHBIE YTEEDXKAEHUA O MEXBHUIME DEZKLMM:

HBr

1-MCTHIUHKIONCHTCH — ~ ~=®

ROOR

BPCM NPUCOEAWMHAETCR K HAMMEHEE 33MELLEHRHOMY aTOMY YTNEPCAY NpPW AECHHOM CER3M
QBpasyeTca HauMEHSE 33MELLERFEIN 3AKUA PEAVKEN

MpoMeXyTO4HaA YaCTULa CTaBUANSUPYETCA ME3OMEPHEIM 30 deKToM

Peakuua MHULMUPYETCA 0BPas0BaHMEM PaAUKANbHBIX 43CTHL

BogopOS OTWENARETCR OT aAAUABHOTO 3TOM3 YTAEPCAa

' Bonpoc 1
Moxa Het
oTEST3
Bann: 1,20

T Omverums
Eonpoc

o
Pegakrvpoeam
ECNpoc

BoIBEPUTE EEDHLIE YTEEDKAEHNR O MEXBHUIME DEKLMM:

1 -MeTHILHKIONEHTeH

1) B,Hy, TI'®
———e
2) NaOH. H,0,

QBpazyeTca HauMEHEE 3aMELLERHEIN CrMpT

Tr® o6pasyeT KOMNASKC C 6OpaHOM

50p E33MMOAENCTEYET U HaMBONEE 3AMELLERHEIM YrAEDOAOM NPV SECHHOM CEAZM, 3 K HAUMEHSE 33MELLEHHOMY

NPUCOSAMHRETCA NTMAPCKCKMS aHWUOH

Komnnexc ankera ¢ TT® noABEpraeTcs OKMCASHWIO NEPEKUCHI0 BOJOPOAa

B pesynbTaTe E33MMCAENCTEMA AMBOPaHE C 3NIKEHOM 0BPasyeTca Hambonee YCTOM|MEDIM aAKKWA KaTUOH
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gonpoc 12
Moxa Het
otezTa

Bann: 200
T Omerun
eonpoc

o

Pepakrvepoeas
ECNPOC

Baan: 2.00

T Omerums
BONpoC

&
Pegakrvpoeam
Ecnpoc

33NONHWUTE CXEMY CHHTE33, COOTHECA ByKEEHHOE 0BO3HA4YEHNE NPOAYKTa PEaKUMK € Er0 HaSBEaHWEM.

Br, c 1) KOH/cnupr 2

BI’Z A (CH3)2CULI

Uuknorexkcan  — hv 2) HBr,ROOR
A | Bugepue. 2
B g Gepute.. s
C| Bu GepuTe... $
D | Bugepure.. 2

3EMN0NHUTE CXEMY CHHTEZE, COOTHECA BYKEEHHOS OBO3HAHERNE NPOLSYKTE PEAKLMN C Er0 HEZEaHUEM.

nponauﬁ- A ﬁ’ B = e CB(;T o
hv EtOH, ©© 4

A | Bugepure.. -

B BuibepuTe... s

C Beibepure... s

D | Busepure.. -

Bonpoc 14
Moxa Het
otezT2
Baan: 2,00
T Omenums
E0NpOC

o

Pegaktvpoeae
Bonpoc

OcywecTenTe npespallerune:
Mponas — 1-6poM-4-MeTUANEHTaK

Haubonee paLMOHaNbHEIM CNOCOBOM {C MUEMMAaNBHEIM KOAMYECTEOM NOG0YHBIX NPOAYKTCE) MCXHO NOCAEA0EaTEABHbIM LeRCTEMEM
Ha UCXCAHOE COEANHEHWUE CAEAYOLUWMX DESrEHTOE!

2 1)  B3aUMOZEHCTEMEM NPONaHa C BPOMOM B NMPUCYTCTEMM CBETE

2) B3avMMmogeiCTEMEM NPOAYKTa, NOAYHEHHOrO Ha MPeablaylLen CTaaui, C TM3POKCHAOM KaAWR B CMUPTOECM PaCTEOPE
npW Harpeearnu

3)  AnAWNbHBIM 3aMeleHneM B NPUCYTCTEMK BpoOMa NpKu TEMNepaType
4)  B3aMMOLEMCTEMEM NOAYYEHHOrO EELYECTES C UZOMNPONUAOM AUTHA

5) C nocneayrowmnm 31eKTpodunbHEIM NPUCoeAnHEEeM BPOMOBOACPOAE

1) B3auMogeiCcTBMEM NPONaHa C BpOMOM B NPUCYTCTBMM CBETE

2) B3aWMOZerCTBMEM NPOAYKTa, NOAYHEHHOrO Ha ﬂpeAblAyLl.lel;i' CTaavK, C TMAPOKCHAOM K3AWR & CMMPDTOECM pacTECpE
Npy HarpeeEasnu

3)  AAAWNBHBIM 33MeLeHWEM B MPUCYTCTEMM XACPa NPy TEMNEpPaType
4)  B3aUMOZerCTBMEM NOAY4EHHOrO BELYECTEa C 2-XN0PNPONaHOM B MPUCYTCTBUM HTPUA

5) C nocneayrolwmm paankanbHblM NPUCOEaUEEHEM BPOMOE0A0PCAE B NPUCYTCTEMN NEPEKUCH

= 1) bBpomupoBaHHEM Ha CBETY
2) B3auMOgeWCTEMEM NPOAYKTa, NOAYHEHHOrO Ha NpesslayLLen CTaauu, ¢ 1-6pOMNPONaHoM B MPUCYTCTEMIA HaTPUR
3) BpPOMWPOBEHMEM Ha CBETY
4)  B3auMOgerCTBMEM MOAY4EHHOrO BELYECTEa C rMAKPOKCMAOM KaAlA B BOSHOM DacTBOPE NPy HarpesaHun

5) C nocneayrolwmnm paankanbHblM NPUCOEAUEEHEM BPOMOE0A0PCAE B NPUCYTCTEMM NEPEKUCH

d. 1)  B3auMogeicTBMEM NpPOnaHa C 6POMCM B NPUCYTCTEUM CBETa

2)  B3auMOgelCTEMEM NPOAYKTa, NOAYHEHHOrO Ha NPesblayLLen CTaauu, € 2-6pOMNPONaHoM B MPUCYTCTEMIA HaTPUR
3) BpPOMWPOBEHMEM Ha CBETY

4)  B3auMOZerCTBMEM NOAY4EHHOrO BELYECTEa C rMAKPOKCMAOM KaAlA B CNMPTOEOM DacTECPE Npw Harpesaruu

5) C nocneayrowmm paankanbHblM NPUCOEAUEEHMEM BPOMOE0ACPCAE B NPUCYTCTEMW NEPEKUCH

= 1)  B3auMMogercTBMEM NPONaHa C BpPOMOM B NPUCYTCTBMM CBETE

2)  B3avMMOZefCTBMEM MPOAYKTE, NOAYHEHHOrO Ha MPeablAyLLel CTaaum, C TMADOKCHAOM KaNWRA B CNMPTOEOM PacTEOPE
rpW HarpeEaruy

3)  AAAWNBHBIM 33MELIEHWUEM B MPUCYTCTEMM XA0P3 NP TEMNEPaTYPE
4)  B3aUMOZEMCTBMEM MOAYHEHHOrO BELYECTEE C U3OMPONKAOM AUTHUA

5) C nocneaytoLwmM paankanbHbIM NPUCOESUHEHEM BPOMOBCAOPOAA B NPUCYTCTEMN NEPEKUCH
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YCTEHOEWTE CTPOEHUE COEANFERMI, EBIAENEHHbIX KDECHBIM LEETOM,

OK3 HaT

TEST2 °C
is c 1) KMnO4 H;0 [)»( CeH100»
e 2) NaHSO3 mezo-popma
¥ Omenim B .
Eonpoc CgHg = CsHgBr;

CCly napa aHaHTMOMEepoB

d inO
Pegakmuposams L KMnOs | rryraposas kuciota
EOnpocC H,S0y, t°

(1,5-neHTaHHOBAs KHCII0TA)

(1R,2R}-1,2—aunbpomuuknonesTan, (15,25)-1,2—anubpoMyumknoneHTax

[

b. 1-meTuauuknobyTex

C. UMKACNEHTeH

d. 3TMALMKACNPONEH

e. (R)-1,3-gubpomnenTar, (S)- 1,3-gubpomnenHTar

f. (1R 2R)-1-meTun-12-anépomumnknobyrtas, (15,25)-1-metun-1,2-gubpoMymnknobyTaH
g. (1R2S)-1-metna-1,2-anépomumknodyTar, (15,2R)-1-meTun-1,2-au6poMUrKNIOBYTaH

h. (1R2S)-1,2—aunépomumknonertas, {1S,2R)-1,2—aubpoMumnkacneHTar

Pasnen 2. Ilpumepbl BOPOCOB K KOHTPOJIbHOIH padote Ne 2. MakcumanbHas oneHka — 20
0aJ1J10B.

Bapmuanr 1
1. Hamummre ypaBHEHHs peakuuMidi M Ha30BUTE Moiy4yeHHble coeauHeHus (30). IIpuBemure
MexaHu3MbI peakiuit NoS u Ne6 (30).

HBr (1 mozs) HCI (1 mons) 1) BHAIk,
IT — 4.1-bytnn ———==»
L Mpomz > ) 1,0, 08
)0 HB
. U —— "3 r (1 Moub)
2. Hsonpen 2) H,0, Zn 5.1,3-Ilenraguen ——»

(2-metun-1,3-0yraauen)

M 6.2-Ilentnn _Bro
KOH, t CCl,

2. Hanummmre ypaBHeHHMe peakuuu. KakoBa KoOHGUrypamust NpoAyKTa peakuuu? YKaxure

3.1Iponun

CTEPEOXMMUYECKHUNA pe3ybTaT peakiuu (20).

H COOCH,
1,3-bytaguen + — —_—

H,COOC H

1. OcymecTBuTe MpeBpaICHNS, UCTIONIB3YS TOJIBKO HEOPraHMYECKHe peareHThl (60).

CN
a) Druen T > O/

6) IIponeH — |-rekcen-4-uu

B) 1-Byren — mpanc-2-6yten
4. YcTaHOBHTE CTPOCHUE COCTMHEHUS U HAITUIIINTE BCE yKa3aHHbIe peakiuu (30).
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HBr (1 2xB.)
>

C6H11B1‘
c 1) 05, CH,Cl, N ,
sHi1o N Zn, 1,0 STaH[Ualb + 3TaHalb (2 MOJb)
Br
—ccl, CeHyoBr,
O1eHKa 3aJJaHuMH:

No 3ananus 1 2 3 ¥

Orenka, 0amn 9 2 6 20

Tecrosrlii popmart:

Bonpoc 1
Moxa Het
oTEST

Bann: 0,50

T Omaemuts
eonpoc

PeaaKTvpoEaT™

Bonpoc 2
Moxa Het
oTEST2

Bann: 0,50

T Omeeruts

Bonpoc 3

Moxa Het
oTESTE

Bann: 0,50

T Omverums
Eonpoc

Mpw aernapoEPOMUMPOEaHNI KBKOTC COSAUHEHMNA NPeUMYyLLECTEEHHD 06pasyeTca ByT-1-uH

a. 2,3-anbpombyTar
b. 1,1-au6poméyTan
C. 2,3-an6pombyT-1-eH

d. 22-aubpombyTar

MPOLYKTOM HUXENDUEEAEHHOM PEKLMM RENAETCA:

CH3;COOH
NPONUH —— 3=
H3PO,
a. _\\_0
(9]
HsC

\
7\

=}
o

¥KaXuTe CCHOEHOW NPOAYKT PEAKLMM

dermnaneriien M—
a. NH
b, (o]
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Bonpoc 4 MPOJYKTOM HUXENPUBEAEHHON PEEKUMMU RENAETCR

Moxa Het H,O
oreeT2 n-TonunaleTMneH 2
HgS0,, H2S0,
Baan: 0,50
T Omverums a OH
EONpOC OH
&
Pepakrvpoeams
EONpOC
c OH
JO R
e. 0

PO R
Bonpoc 5 MpOSYKTCM E33MMOAEWCTEWR 2-ByTHHE C 1 MOAEM BPOMa B HETHIDEXXNODUCTOM YTNEDOAE ABARETCA
Moxa Het
E=E 3. 2-6pOMBYT-2-eH
s b, yuC-2,3-AMBPOMEYT-2

. Yuc-2,3-anBpomByT-2-eH
¥ Omverums - — o
Bonpoc c. 1,2-anbpomsyT-2-eH
&
P d. mpaHC-2,3-aUBpomByT-2-eH
Sompos e 2,2,3,3-TeTpabpombyTas
Banpocs

YKaXuTe OCHOEHOMW(BIE) NPOAYKT(bI) peakumm
Moxa Het

oTEETR HCl
Baan: 0,50

T Omenume
sonpoc c1

a.
&
Pegakrvpoeams
BoNpoC
Cl

Cl

C1

afela
QQQ



Bonpoc 7

Moxa Het
otesT2

Baan: 0,50

T Omuerums
sonpoc

o
Pegakrvpoeams
BoNpoc

Zonpoc 8
Moxa Het
otEET2

Baan: 1,00

T Omuerums
sonpoc

&
Pegakrvpoeams
BONpOC

Bonpoc 9
Moxa Het
oTesT2
Bann: 1,50

T Omerums
eonpoc

&
Pesakrvpoeams
Bonpoc

Bonpoc 10
Moxa Het
oTE=TR
Baan: 200

T Omaerure
sonpoc

&
Pegakrvpoeame
Ecnpoc

YKaXuTe BCe NPOAYKTEl 030HOAM3E 1,6-AMMETHA-1,3-LUMKNOreKCaanera, C NoCNeayroLel 06paBoTKoW 030HWAa UMHKOM B ECAe

a.

b.

FAKOKCaNb
3-MeTUN-4-0KCONEHTAHOBaR KUCNOTa
3,4-AMMETUNTEKC-2-EHOEAR KMCAOTa
3-MeTUN-4-0KCONEeHTaHaNb
MYDEBbMHLI aNbAerng (METaHanE)

LU3EENEEER KMCAOTE (3TARAMOSER KMNOTE)

YKaXUTE CCHOBHOM NPOAYKT PEEKLMM

/\

MPGHC-2,5-AUMETUNLMKACTEKC-3-eH-1-KapBansaerng
MPGHC-2,5-AUMETUALMKACTEKC-2-eK-1-KapBansgerng
Yuc-2,5-4AUMETHALMKNOrEKC-2-eH-1-kap6ansaerna

Yuc-2,5-4AUMETHALMKNOrEKC-3-eH-1-kap6ansaerna

YCTEHOBWUTE CODTEETCTENE MEXAY OCHOEREIMM MPOAYKTEMM DEAKLWE 1 KX H3ZBaRUAMMK

HC

Al

CO, H
=CH H, A 2 B
Pd/PbO, BaSO, Co(CO), P,
Buibepure... $
BuiGepure... $

BoibepuTe BCe NPaBKALHEIE PParMeHTsl, EXCARLUME B CXeMY MEX3HW3Ma peakyuu:

1,3-nexTaaueH + HBr

& ’_,"‘/\\\/\ B? |/\/\ + /Y\
69 64‘ A B

2 " +
/o\/\ — /\/\\D] = §‘~~,,,,"'6
st at
R I
@/\/\
. ®
M

a.
/\/k + /
/
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Bonpoc 1

Moxa Het
otesTa

Bann: 1,50
T Omverure
eonpoc

-]

Pegakrvposame
eonpoc

Bonpoc 12
Moxa Het
oesTa
Bann: 1,50
T Omvenme
sonpoc

&

Pegakrvposame
eonpoc

BuibepuTe BCE NPEEMALHEIE YTEEPXKAEHNS O CXEME MEXAHM3ME PEaKUMM:

oyT-1-u1 ﬂ
CCly
3. O6pasyroWMIACA B PESYALTaTE NPOTCHUPOEAHNA KaPEOKaTHOH CTaBUNNSMPOBaH MESOMEDHBIM 3OdEKTOM
b. TMpHUCOEsUHERKE MO TPOMHOH CER3M NPOTEKAET NErYe, YEM NO AECHHOW
c. Pagukan 6pOMa OTLENARET aTOM BOAOPOA3 OT YrAEPOAa PRAOM C TPOWHOW CBA3LIC
d. TMpoTOH NPUCOEAMHAETCA K HAMMEHEE 33MELLEHHOMY 3TOMY YTAEPOAE NPU TPOMHON CEAZM
e, OBpasyrUica & DEIYSTATE NPOTORUPOEEHMA KADBOKATHOR CTaBUANSUPOEER MESYKTUEREIM 30 OEKTOM

BuiBepuTe BCE NPEEMALHEIE YTEEPKAEHNS O CXEME MEXAHM3ME PEAKUMM:

2
1.3-6Gyramen  ——>
Y ccl,
3. Mpw NOHWXEHNM TEMNEPATYDEI PEAKUMA CT3HOBUTCA OBPaTUMON

b.

MPOMEXYTOHHEIA K3PSOKaTUOH NOABEPXKEH W3OMEPUN B PESYNbTATE TMAPUAHOTO CABMIa.
Mpu NOBbLIWEHUA TEMNEPATYPbI PEBKLWA CTAHOBWUTCA 06PaTUMOM
Mpw +60rpasC Npeo6a3AaoWUM NPOAYKTOM REARETCR PESYALTAT 1,4-NPUCOSIUHERNUA

ATaka ranoreHa MAET CPasy no ABYM KPATHEIM CBR3AM
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Bonpoc 13

Moxa Het
otezTa Mponex — ByTaxans
Baan: 2.00 HaMBONEE PELUMOHAAEHEIM CMOCOBOM (C MUEMMANEHEIM KOAWSECTEOM NOBOYHLIX NPOAYKTCE) MOXHO NOCNEA0E3TEASHbIM SEHCTEMEM
¥ Omaerums Ha MCXOAHOE COBANHERUE CEAYIOLUMX PEEreHTOB!
BONpOC
]
Pepakrvpoeams =
sonpoc ‘1) 3nekTpoduabHbIM NPUCOEAUHEHHUEM BpOMa
2)  B3aMMOZENCTEMEM NOAY4ERHOrO COEAMHEHMA CO CMMPTCELIM PECTEOPOM rMADOKCHAE KaAUA (M36EITOK) Mpu
Harpesarumn
3)  B3aMMOZErCTBMEM NONYHEHHOTO COEAUHEHME! C SMMAOM HATPUR B XUAKOM 3MMUaKE
4)  CnocnesyrolwMM ankKMAKpOBaHHEM BPOMMETUACM
5)  B3aMMOZeACTEMEM NPOAYKTa MPEeAbIAYLLEH CTaAUN C JMM3CaMUABOPaHOM ¥ MOCAEAYICLLEH 06P36OTKOIM NEPEKUCHIO B
LeNcHHOM pacTsope
o. 1) SnexTpodunbHbIM NpUCOEsUHEHUEM BpOMa
2)  B3aWMOZeHCTBMEM MOAYHEHHOrO COEAMHEHNA CO CNMPTOBLIM PECTEOPOM rMAPOKCHAA KanWA (M36EITOK) Npu
Harpesarun
3)  B3aMMOZerCTBMEM NOAYHEHHOrO 3/KWHa C aMWACM HaTPUA B XKMAKOM aMMUaKe
4)  C nocaegyrclyuM ankKuAUpoEaHHEM BPOMMETMACM
5)  3nexTpoduAbHLIM NPUCOEAMHEHWEM BOAbI B NPUCYTCTEMM COACA PTYTH U KUCAOTbI
= 1)  SnexTpoduabHbLIM NPUCOEAUHEHMEM BpOMa
2)  B33aMMOZENCTEMEM NOAY4ERHOrO COEAMHEHMA CO BOSHEIM DACTECDCM MMADCKCHMAE KaNKUA (M3BEITOK) NPK HarpesaHuu
3)  B3aMMOZerCTBMEM NOAYHEHHOrO 3/KWHa C aMWACM HaTPUA B XMAKOM aMMUaKe
4)  C nocaegyrclyuM ankKuauposEaHHEM BPOMMETMACM
5)  3neKTPOGUALHLIM NPUCOEANHEHUEM BOAbI B NPUCYTCTEMM COAGH PTYTU ¥ KUCAOTHI
d. 1) SnexTpoduAbHLIM NPUCOESUHEHUEM BPOMa
2)  B3aMMOZENCTEMEM MOAY4ERHOrO COEAMHEHMA CO CMMPTCELIM PECTEOPOM rMAPOKCKAE KaAUA (M36LITOK) Mpu
Harpesarumn
3)  B3aMMOZeNCTEMEM NOAYHEHHOrO 3NKUHA C ABMMACM HATPURA B XWUAKOM aMMUaKe
4)  CnocaeayrclyvM ankKuaupoEaHHEM BPOMMETMACM
5)  SnekTpodUAbHBIM NPUCOEAUHEHWEM BOAbl B NPUCYTCTEWM KUCNOTEI
e

YCTaHOEWTE NPAEWABHYIO NOCNIEA0EaTeABHOCTD npespau.leHuﬁ CUHTESa!

1) SnexTpodunbHLIM NpUCOEsUHEHUEM BpOoMa

2)  B33aUMOZEMCTBMEM MOAYHERHOrO COEANHEHMA CO CMPTOBbIM PECTEOPOM rMAPOKCHAE KaAWA (M3BLITOK) Npu
HarpesaruK

3)  B3aMMOZENCTEMEM NOAYHEHHOrO 3NKUHA C aMMACM HATPUA B XWUAKOM aMMUaKe
4)  C nocaegyrclyumM ankKuaMpoEaHHEM BPOM3TaHOM

5)  B3aMMOZeMCTBMEM NPCAYKTa MPEeabIAyLLEn CTaaun C AMU3CaMrABOPaHOM ¥ MOCAEYIOLLEN 0BPaBOTKON NEPEKUCHIO B
LieNcHHOM pacTEope
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Bonpoc 14

YCTEHOBWUTE CORTEETCTEME MEXAY OCHOEREIMKM NPOAYKTEMM DEAKUMIE W KX H33Ba=MAMMK

Moxz Het
oTEETR Kapoug 2 H0 A 2 NaNH; B 2 CH3l c Hz0, HSOy4, HgSOy4 D
Bann: 2,50 Kanosuymn ©
" Omaemute
Bonpoc
A g Gepute <
B s Gepute <
Bonpoc
C g sepute s
D | Busepure 3
Borpoc 15 "
= - YCTaHOBUTE COCTEETCTBME MEXAY OCHOEBHEIMMW NPOAYKTEMM PEAKLWA U UX Ha3BAHWUAMM
OK3 HaT
oreer Byvran B2 hv » a 1.1)0s0412)NaHSO; g _Bf2 . o
Baan: 250 2) KOH, cnupr, ° 2) ALO3 P CCly 90°C ~
OCHOBHOH  MHHOPHBIH
T Omemuts
Bonpoc
o A | Busepute B
PeaaKrspoeaTs
sonpoc B | Bugepure.. s
C | Busepure $
D | Busepure :
Zorpac 16 .
- - YCTaHOBUTE CTPOEHUE COEANHERWM, EBIAENEHHbBIX KDSCHDIM LEETOM.
OK3 HET
oTESTR Br,y
. (. .
Baan: 2,00 C'Ch C "HSB! 2
¥ Omvemums 1) O3 CH»Cl,
CiHe —————— 5= TTHOKCAIS (ITAHIHAIL) + TAHATE +METAHATH
eonpoc 5118 2) Zn. H,O
d H,C=CHNO, _ )
Pegakmuposas —————» C;H,,NO,
EONpOC
CsHa BriGepute :
C;H{1NO;

“

Pa3znen 3. Ilpumepsl BONPOCOB K KOHTPOJILHOI padote Ne 3. MakcuMajibHasi OLlEHKA —
16 6annoB.

Bapmuanr 1
1. Hanmumure ypaBHeHus peakuuil. HazoBute ncxoqHble cOeIMHEHUS U IPOAYKTHI peakuuid. J{is
peakiuu Nel ykaxurte 31eKTpOHHBIC d((DEKThl 3aMECTUTEIIS, IPUBEAUTE MEXAHU3M U OOBSICHATE
COCTaB MPOJYKTOB PEAKIIUU C MO3UIIMU TeOpHH pe3oHaHca. (90).

H HNO
QCH, 9 5. c’ COOH ———2>
.C H,SO, t
H,C” ™l 2°M4,
HL €

AlCI, t
NO, 6. i}
a V,0, t
2. —— 2
FeCl, t CHs
NO
CH, ;. ©/ ZHQSO] KOHIL
3. @ _Bra t
hv
COOH
4,H3COBr Mr» 8. Br,
AlBr, t FeBI‘S‘ t
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2. Ocy1uiecTBUTE MPEBPAIICHUS, UCIOIB3YsI TOJBKO HEOPraHNYEeCKHUE peareHTsl (60).

a) ben3on u nponneH ——— (n-Opomdenmn)xaopMeTan
0) benzon ——— 4-x50p-3-HUTPOOEH30WHAS KHCIIOTA

B) benzon u aneTunxaopuss —— M-OpOMITHIOCH30T

3. Ycra"HoBHTE CTPOCHUC COCANHCHUSA U HATUIIUTEC BCC YKA3aHHBIC PCAKITNN (46)
Br
C(:214 C9H10Br2 (Hapa OHAaHTUOMEPOB 3pump0-pﬂna)

1) 0s0,, 25 °C

2) NaHSO3) H20

KMHO4 HNO3
L e 0 H0, o 3xom)
H,S04, Hy0, € -7 0 2 T80 g, £ 7 15O

CoHig CoH,0, (mapa sHaHTHOMEPOB Mpeo-psina)

OreHKa 3a0aHni:
Ne 3ananus 1 2 3 2
Ornenka, 6aimn 9 4,5 2,5 16

Tecrosrlii popmart:
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Bonpoc 1

Moxa Het
oteEsTa

Baan: 1.0
T Omerums
sonpoc

o
Pegakrvposam
BONpoC

Bonpoc 2
Moxa Het
otesTa

Baan: 1.0
T Omserums
sonpoc

&
PesakTvposaTs
E0npoc

Bonpoc 3

Moxa et
oTEeTa

Baan: 1.0
T Omverums
eonpoc

o
Pegakrvpoeam
BOnpoC

Bonpoc 4
Moxa Het
oTEETa
Baan: 1.0

T Omserums
sonpoc

o
Pegakrvpoeam
BONpoC

OnpeaenvTe OPUEHTUPYHOLLEE EAURHME 33MECTUTENEN NPU 3NEKTPODUNLHOM 3EMELLEHNN B 33MELLERREX BER30NEX

-CONH, Bribepure...

-8r BuiBepuTe...

-NHCOCH, BuibepuTe..

-OCH; Bribepute...

YK3XWTE CCHOBHOW NPOAYKT DEZKUWM

F
} Ch

—_—
FeBr3 t°C

a. M-XnopTpudTopmMeTunbeHzon
b. n-xaopTpudTOopMmeTUNGER3CA
C. 0-XN0PTPUOTOPMETMAGEHICN

d. xacpaudTopmeTunbeHson

¥KaXuTe CCHOEHOW NPOAYKT PEakLum
o]

O,N - HNO
H,S0; t°C

a. 34-auHuTpcbersansgerna
b. 3,6-auHuTpobeHsancaerva
C.  2,3-avHuTpobeHsansgerna

d. 3,5-avHUTDCBEHZANEAETMA

YK3XWTE OCHOBHON NPOAYKT DEBKLUWM

C By

CCly
a. 2-6pomcTupen
b. 1,2-aubpom-1-peHuastar
C. 3-6pomcTyupen

d. 4-6pomcTupon

“w

“o

“w
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Bonpoc 5
Moxa Het
oresTa
Bann: 1.5

T Omaerute
Eonpoc

o
Pegakrepoeate
BONpOC

Bonpoc 6
Moxa Het
oTesT2
Bann: 1.5

T Omeerums
ECNpoC

o
Pegakmvpoeam
ECNpOC

Bonpoc 7
Moxz Het
oTESET

Baan: 1,5
T Omwerums
Eonpoc

o

Pepakrvpoeam
Eonpoc

YCTaHOEWTE COOTEETCTEME MEXAY OCHOBHEIMWU MPOSYKTaMu DEAKLMIA W WX Ha3BaHWUAMM

Tomyon

oy AICI; t°C HCl
B BriGepure... $
A Bmibepure... s

YCTEHOEMTE COOTEETCTEME MEXAY OCHOBHEIMW NPOSYKTEMM DEKLMIA U WX H3IE3HUAMM

1) KMnO; H,0. NaOH. ¢ Ch
22 B
Kywmox 20 - A TRar;
A Bmibepure... $
B BriGepure... $

BoibepuTe BCE NPABMALHEIE PPArMeHThl, EXOARLUME B CXeMY MEX3HW3Ma Peakuum:

CH;CcOoCl
Bensor —»
AlCIL:
e CSG—A(?CI; ®
H;C‘( ngC— =O]A1Cl4
Cl
b. ' CH; : C
=
Crn - '
H - ©<H = O
O =
d. 0 o
o
H3 KT ©/U\CH;
e‘}{ —
5‘
e [ o o 0} (¢]
CH; CH; CH; : -
H @ w H H = ’ 3
® @ ¥ )
ST
CH;—-CH;, CH; ~CHy g CHy—CH,
O O O =
o
Cl Cl l & a
O - Cf O
® ® & o
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Bonpoc 8

BoIBEPUTE BCE NPEEMALHEIE YTEEPXAEHNA O CXEME MEXAHM3IME PEaKLMM:

Moxa Het
oTesTa _ . Brz
OpoOMOcCH30a1 ~— P
Bann: 1,0 P FeBr;
¥ Ommerums
Eonpoc -
3. DBpoMBEeH30M BKTUBMPYETCA KOMNAEKCOOBPa30BaHUEM C KUCNOTOM Jlbronca
o
Pesakrvpoeats D, ATaKyroLLEs 4acTHLa 0BPasyeTCa KOMMAEKCCOBPA3CEaRMEM M30reHa ¢ KUCACToM Jleouca
BONpOC
c¢. TemnepaTypa NPOBEAEHWA PEAKLWK BAUAET Ha CCOTHOWEHKE NPOAYKTOB
d. MerTa- NoAOXEHUE HaUMEHEE AE3aKTUEUPOBaHHOE
e. Opro-/napa- NONOXEHWR HAMBONEE AKTUBMPCEaHHbIE
L
Bonpoc “
- > YCTaHOBWUTE NPaBUABHYHO NOCAEA0B3TEABHOCT NPEBPALUEHNIA CUHTE3E!
IOKa HeT
oTEET2 AUETUAEH — 2-XA0P-4-HWUTPOBEHIOMHAR KMCAOTS
Bann: 1.0
T Ommeruts
BonpoC a -
* 1) Tpumepusayven aUeTUAEHa B NPUCYTCTEMMU KOMMNAEKCOE HUKENA
o
PesakrvposaTe 2)  3neKTpOGUALHLIM 33MELLEHMEM MOAYYEHHOTO COBAUHEHNA KOHLEHTPUPOBAHHOW 330THOW KMCAOTON B MPUCYTCTEMM
sonpoc CEPHCM KUCAOTEI
3)  3nekTPOPUALHBLIM 33MELLEHUEM XACPOM B NPUCYTCTEMM Xenesa
4)  AAKWAMPOE3HWEM METUAXNOPUAOM B MPUCYTCTEMM XNOPUAS aNHOMUHUA
5)  OKuCAeRMEM MEPMAHT3HATOM KaAWA B KUCAOW CDEAE NPU HarpeBarum
b. 1) TpuMepuIaLUen aUETHAEHa B MPUCYTCTEMM KOMMASKCOB HUKENS
2] 3nexTpOdMALHLIM 33MELLEHMEM MOAYHERHOTO COBSURERNA KOHLEHTPUDOBAHHON 330THOM KMCAOTON B MPUCYTCTEMM
CEPHOM KMCAOTEI
3)  AAKWAWPOBaHWMEM METUAXNOPWMAOM E NMPUCYTCTEMWA XA0PUA3 aNHOMUHUA
4)  OKWCNEHUEM NEPMAHTEHATOM KaAWA B KUCAOH CDEAE NPU Harpesarum
5)  SnekTpodUNbHBIM 3aMELLEHMEM XACPOM E NPUCYTCTEMM XEnesa
= 1) Tpumeprsauuel 3UETHAEHS B NPUCYTCTENK KOMMNEKCOB HUKENR
2)  AAKWIWPOB3HWMEM METUAXNOPWUAOM B MPUCYTCTEMM XA0PUA3 aNHOMUHUA
3)  3nekTPOodWUAbHBIM 33MELLEHMEM MOAYHEHHOTO COBAUHEHNA KOHLEHTPMPOBAHHOMW a30THOM KUCAOTOM B MPUCYTCTEMN
CEPHOMW KUCAOTEI
4)  SnekTpOOWUABbHBIM 3aMELLEHMEM XACPOM E NPUCYTCTEMM Xnopuaa xenesa(lll)
5)  OKUCAEHWEM NEPMAHT3aHaTOM KaNua B KUCNOW CPEAE NPU HarpeBaruu
d. 1)  Tpumepwsauuell aueTHAEHa B NMPUCYTCTENM KOMMNEKCOE HUKENR
2)  3nekTpOdUAbHBIM 3aMELLEHWEM XAOPOM B NPUCYTCTEMM XKEnesa
3)  AAKWIWPOE3HWUEM METUAXAOPWUAOM E MPUCYTCTEMM XA0PUA3 aNHOMUHKUA
4)  OKWCNEHMEM NEPMAHTEHATOM KaAWA B KUCAOH CDEAE NPU Harpesarum
5)  3neKkTPOGUABLHLIM 33MELLEHUEM NOAYHEHHOTO COBAMHEHUR KOHLEHTPUPOBAHHOM a30THOW KUCNOTON B NPUCYTCTBMM
CEPHOMW KUCAOTEI
2 1)  Tpumepusauueli aueTHAEHa B NPUCYTCTENM KOMMNEKCOE HUKENR
2)  AAKWAWPOBaKWMEM METUAXNOPWUZOM E MPUCYTCTEMMA XA0PUA3 aNIOMUHUA
3)  OKWCAEHMEM NEPMEHT3HATOM KaNWUA B KUCIOW CDEAE NPU HarpeBarnu
4)  3SneKTPOOUNBHBIM 3aMELLEHMEM NOAYHERHOTO COEAMHEHNUA KOHLEHTOMPOBAHHOM 3a30THOH KUCNOTOW B NPUCYTCTEMM

CEPHOM KMCAOTHI

5)

SEKTPODUABHEIM IZMELLEHMEM XACDOM E NPUCYTCTEMM KENE3E
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Bonpoc 10 YCTaHOEUTE COOTEETCTEME MEXAY OCHOBHEIMW NPOAYKTaMK DEAKUMIA U KX H3SEAHUAMM

Moxa Hat .
(CONI[P(CgH HNO HNO Br

rers J— 2NI[P(CgHs)l, A 3B i ¢ 2
Bann: 2.0 300° P H,;S0,4 H,S04 AICIy
T Ommerute
EUUpOL A g Gepute... s
i B
PegakrvipoeaTs BuiGepuTe... B
Eonpoc

Cl g Gepute.. $

D & Gepute... $
Bonpoc 11 YcraHoEWUTE COOTEETCTEBME MEXAY OCHOBHEIMW MPOAYKTEMM DEBKLLIM". W WX H3SBaHWUAMMK
Moxa Hat

H.C=CH 1)Brahv 1)Brz CCI S

oTEETE Benzon - ZA Brz B e h - H :?:?: o D
Eann 20 H2S04 2) KOH, cnupr, ¢ 2) 2KOH, cmmpr, ¢ Db
T Ommeruts
B e A | Busepure.. $
g B
PesakTvpoeats BriGepuTe... —
Eonpoc

€ B 6epuTe... :

D & 6epute... s
Bonpoc 12 -

5 YcraHosuTe cTpoeHue COCEAVUHERWUN, EBIAENEHHDBIX KDSCHBIM LEETOM W YCTEGHOEWTE CCOTEETCTEWE C HASEGHMUEM.
Moxa Het B
- 2
oTEETZ h-_’ CyH,oCIBr (nev ONTUYECKUX MIOMEPOB )
v
Bann: 15 B
A1 - 2
¥ Ommeruts CoHyCl Febr, C;H4BICIO,
eonpoc KMnO,
CiHsClO,; —

<3 H20, H* 1 :
PefakTvpoeaTs NaCO; COZT
Eonpoc :

“

GHECIO: | g GepuTe...

CoHyCl BeiGepuTe...

“

Paznen 4. [Ipumepsl BOIPOCOB K CAMOCTOATEIbHOM padoTe Ne 3. MakcuMaibHAs OLlEHKA —
4 danna.

3aKoHYNTE YpPaBHCHUA peaKI_II/Iﬁ C y‘{éTOM CTCPCOXUMHUYCCKOI'0 pe3yJibTara. HpI/IBCI[I/ITC
MCXaHU3M PCAKIIUU 4 .
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1).(H,C),HC—CH,Br—Nal o NO,

aleToH 6). NaO ﬂ

H,O,t

2).H,C—C=C —CHQCl—H2g> Br 20,

H H

..M

3)- (H,0),C—C,H, a Cl

|

c 7). C,H, C2H5§§<a

CH3 Sup

4)-Br+H _NH,
CIIUPT

C,H, Cl
eH:cl NaOH, H.O
Ij 8). aoH,
H,0 H,C ’

NO,
Or1eHKa 3a0aHni:
Ne 3amanms 1 2 3 4 5 6 7 8 | X

OueHKaa 0,4 0,4 0,4 1,2 0,4 0)4 0)4 0)4
Oan

Tecrosblii popmar:

zonpa: 1 OCHOEHOIT NPOAYKT peaKuuu:
Moxa Het ch
CTEZET2 P -
- -~ 7 "CHs; 450 °C
bainvs
OmaemiTs
gonpoc a. 1,2-auxnopnponeH
? b. 2-xnoprponeH
FeA3KTApOEaTE
Ecnpoc c. 1,3-auxaocpnponeH
d. 1-xaopnponeH
e. 3-xnopnpon-1-eH
zonpa: 2 OCHOEHCI NPOAYKT peakuyu:
Moka Het CHa
CTEET2 - L) CHLCHBr
Eann: 05 N .
bann: U5 (:2”5 ONa cnnpT
Ommemute
Bonpoc o
a. (S)-3roxkcubyTaH
o
PesakTvpoeaTs b. (R.SZ:-3'CKCP16)"5H
C. 2-6pomByTar

S)-
d. (R)-3roxkcubyTaH
R)-

2-6pomByTas

f!l



Bonpoc 3
Moxa Het
oTEZTR
Baan: 05

T Omveruts
Eonpoc

o
Pegakrepogame
Bonpoc

Bonpoc 4
Moxa Het
oTESTR
Baan: 1.3

T Omerum
Bonpoc

£ ]
Pesakrvspoeam
ECNpoC

OpraHn4ecKkuMmn NPOAYKTaMKU HUXKENPUEESAEHHOMO NPEEP3LUEHNA ABARIOTCA:

/©/C' NaNH,. NHy. 1°C, P
HsC

3. O-TOAYWAWH
b. M- TONYMAWH
C. CMECh 0- ¥ N-TOAYMAUHOE
d. n- TOAYWAUE

€. CMeCb M- U N-TOAYULWHCE

YKaxuTe BCE NPABMAbHBIE GPArMerTsl ¥ NPOAYKTSI, M3 KOTOPbIX COCTAEARETCA CXEME MEXEHMIME B3aKMOasiicTENR (R)-2-

BPOMONERTAHE C MMAPOKCMAOM H3TPUR E E0AE NPW HEBONELWLOM HarPEEaHMM

ko)

CH3 CH3
Hl% + )‘-H‘H
OH
#-C3Hy HO -CaHz
CHy
H\‘J\
1-CHOH

(S)-3-metnmenTar-3-01
CH3

OH
#-CaH

(R)-3-meTimenTas-3-01

CoiCTPO

CHgy

Op':cw;'

(S)-3-metimenTan-3-o1

7
8- o GnicTpo
HOm WwiBr —-
E —3
- Br

CHs

HY
#-CHOH

(R)-3-meTHnenTaN-3-01
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Bonpoc 5 YCTEHOBMTE COOTEETCTEME MEXAY DEEKUWUEN ¥ MPESNOAZIZEMbBIM TUNOM MEXAHM3M3 £8 NPOTEKarMA

oTBET2 (CH.).NH
t-Hurpooposoenson  ——m
C,H.OH. ¢

H.O
1-bpos-1-dermnaran =" _

o BoibepuTe.. =

H*

3H I NaNH
3-HHTpOOPOMOEHI0T ——————» _— .
HIPOOPOMOSIROT S ).t | Buibepure..

NaOH

1-bpom-1-dpemmwmiran -
H.O

t-BuOK

I-bpom-1-denunatan -
t-BuOH

Pa3znen 4. Ilpumepsl BONPOCOB K KOHTPOJILHOI padote Ne 4. MakcuMaJbHasi OLEHKA —
16 6a10B.
Hanummre peakiuu (0,4 6amta). HazoBute nonyuennsie coeauaenus (0,1 6amn).

H,0 SOCI1
1) 2-MeTun-2-xnop6yran ————=————» 5) (R)-2-Tlenranon ————2—»
HCOOH, t°C UpUANH
1) 3 KOH, 320°C
2) 4-MeTunGeH3ocyinbhoHOBas KUCIOTA ) > 6) OeHon NaNO, > .. HNO; (pass) >
2) HCI H,80,, 5°C
3) yuc-4-mpem.Byrnnumknorekcanon DK > 7) MetundeHunIoBblil 3Gup ﬂ’
2) (CH30)2502 tOC
1) NaOH, H,0
4) n-Kpeson L= (S)-CH3—CH2—C|H—COOH
- CH
2) CgHs G 8) N3o6yraHom : >
Cl H,S0,, t°C
I1. [TpuBeauTe MEXaHU3MBI CIACAYIONINX peakiuii (3 6am).
Co,
1) ®enonar HaTpuss —————>
p, 125°C
NaOH, H,0
2) n-Hurpoxinop6enson T
3) 2,3-JluMeTHIOKCHpaH %
t°C

II1. OcymiectBuTe cienyromnye npespaiieHus (6 6amia).
1) Benson u 1-6yren —» 2-Menun-2-6yTaHou

2) (R)-2-Ilearanon —> (§)-2-Hutponenrtan
3) Monbenson — 4-HUTPOITOKCHOEH30T

IV. VYcranoBuTe CTpo€HHME COEIMHEHMS M HANUIIWTE AJI1 HEro BCE yKa3aHHblE peakuuu (3
Oaa).

NaOH
——————3 PAaCTBOp

H,0

PCls ONTUYECKH aKTUBHO

CsH 1002 ™ T mpumn . CsHoClO s (R)-xoH(urypaumo
(CH30),S0, KMnOy4 0-MeToKcuOeH301MHas
> CoH )0,
NaOH, H,0 H, H,0, t°C KHCIIOTa
OueHka 3aaHM:
‘ Ne 3ananus ‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ X
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| Owenka,6amn | 4 | 3 | 6

16

Tecrosrlii popmart:

Moxa wer
arseta

Bana: 050

¥ Omaetans
sanpac

o

PeasxTeponars

Bonpoc

oc @

Moxa wer
arseta

Bana: 050

V" Omaetvrs
sonpac
PrascTeponars

SoApac

Moxa wer
arseta

Bana: 050

¥ Omaetars
sanpac
PraacTeponars

Bonpoc

Moxa wer
arseta

Bana: 050

¥ Omaetune
sonpac
PraacTeponars

SoApac

Y¥aKuTE OCHOBHON NPOAYKT NPUESASHHOM PE3KUMM

1) MsCl, Py
DBU T

F-renmmponn-| -on :

BeiSepiTe 04MH OTEET:
A, 3-0sHuAnpon-T-e=

8. 1-2sHuanpon-T-e=
C. 1-02HMN-T-2MMHONPONEH

D, 1-22Han-T-MeTnzTe~

YEEKUTE OCHOEHON NPOAYKT NPUESASHHON PEaKUMK

. - MeONu
(35,55)-3-OpoM-5-MeTHIIMEIO CKCe W

BeiSepuTe 04MH OTEET:

A, (3R E5)-3-METOKCV-5-METUALMKNOTEKCEH
8. (3555)- 2-MeTorCK-S-METUALUMKNOTEKCEH
C. (355R)-3-METOKCM-5-METUALMKAOTEKCEH

D. (3RER)-Z-MeTorCK-5-METUALAKNOTEXCEH

YxaxuTe OCHOEHON NPOAYKT NPUESASHHOM PE3KUMK
1) Gy rrsmnernii
TIHRIIOT CKCANON W
-

BeiSepuTe 04uH OTEET:

A 1-8ymunumknrexcason
5. 2-8yTMNUMKNOrEKCIROH
C.  uMKnorekcHASyTUAOERIH 30UpP

D. nutwesas cons 1-8yTHAUMKNOreKcIHoHa

YXEKUTE OCHOEHON NPOAYKT MPUESASHHOM PE3KUMM
o}

AN

1) )ru.'m:anmﬂﬁpowml

o 2) .0

BuiSepuTe 04MH OTEET:

A, G-rvapOKCUTEKC3H-3-0H
8. rexcas-14-gron
C. rekcaW-3-on

D. d-zmwarexcas-14-avon
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Bonpoc 5

Moxz Het
oTEETE

Baan: 0,50

T Omverums
eonpoc

&
Pepakrvpoeam
Eonpoc

Bonpoc 6
Moxz Het
oTE=TR
Baan: 0,50

T Omverute
Ecnpoc

o
Pepakrepoeam
sonpoc

YKEXWTE NPOSYKTEI NDUEEASHHON DEBKLMM
1) Li, THE

Oy THAOPOMHIT W

BoibepuTte O4UH AW HECKONBKO CTBETOE:

A, H-ByTas
B. rexkcar
C. AWTWUEBaR CONb AUETUNEHE

o

rekc-1-us

YKaXWTE NPOAYKTEI NDUEEASHHON DEBKLMM

1) NaOH. H-0

2.6-Aur30nIponHIpenon Yan POMTL

BolbepuTte O4UH AW HECKONBKO CTBETOE:
A. 4-anaun-2 6-guusonponuadeson

B. 2-(annunackcu)-1,3-gunsonponuasSeHson

0

2-anaun-6-usonponunpeHon

o

2,6-gunsonponun-4-aanuadescn
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Bonpoc 7

YKaXUTE NPOAYKTSl NPUESASHHON DEaKLMM

YCTaHOEWUTE COOTEETCTBUE MEXAY peaKUWEN ¥ NPEANOASraEMbIM MEXaHW3MOM €€ NPOTEKAHUA

Moxz Her HI
oTEET2 ATAITIPOTTHIOBLIN MpHP —
Baan: 0,50
T Ommeture BoibepuTe 04MH MAKW HECKONBKO OTBETOB:
sonpoc A. npenaH-1-oa
&
Pegakmupoeats 8. 1-MoanponaH
Bonpoc
C. @ANKACELIV CMPT
D. annvaroausg
Bonpoc 8 YXaXWTE NPOAYKTEl MPUBEAEHHOW DEZKLMM
Moxz Het
-, 1) NaOH. H,O. t,
3-Gpomronyon W—g
Baan: 0,50 )
e BuiGEPUTE O4MH WAKM HECKOAEKO CTBETOB:
Bonpoc
A, M-Kpezon
o pe
Pegakrepoeams 8. n-kpeson
Bonpoc
C. o-xkpeson
Bk
-KDESONRT HAaTPHA
Bonpoc 9
Moxz Her
CTEET2 M ¢
Baan: 1,00 CATHIIAT Cepedpa |)M§15 BriGepure...
¥ Omemume H.SO
SONpOc 3.3-anMeTIIOYTaN-2-01 —— 3 BeiBepuTe..
1807C
o
Pegakrepoeams NaO )
213. -—_—
E0npocC 2, 3-nubGposumTpodenson H_:Oi BeiBepuTe..
nponan-1-o1 M—:)?L BeiBepuTe..
Barpoe 10 B o p oy o cnegy 7 peaxkumpe
Moxa wer CO
areera DEHOKCH/L HATPHA
e 125°C, p
ana: 200
v Omervre
sonpac BuiSepuTe 04MH WAK HECKON=KO OTESTOE:

L]

Peaactaposars
sonpac

Al APOMETM\IECKES! CUCTEMS OEROKCMA-MOHS MOKET CHATITECA EKTMBVIPDBEHHOE K BJIEKTDOQHJH:NOM)’ 2aMeweHno

5. MpOMEXyTO4RaA H3CTULA ONVCHISASTCA H350POM PEZOHIHCHEN CTPYXTYD, CPSAV KOTOPSX &CTs
NONOXMTEAEHENR 23pRA

=

“

“

“»

“

TpOMEXYTOSR3R H3CTMLE ONVCEIEASTCA H3G0POM DEIOHIHCHEN CTRYXTYD, CPEAM KOTOPEX ECTs
OTPMUETENEHEIR 33DAL

&,

5,

ycTol

ycTol

0 TVINE, HECY oy

O TVN3, HECYLLEA CyMMIpHEIH

D. Bce aTOMI YrIEPOAS HHTEPMERWATS, CTPOSHHE KOTOPOTO MOXKET G&iTh ONMCAHO HAGOPOM PEZOHIHCHX CTPYKTYP, H3XOARTCR B Sp°-THEPIAHOM COCTORHMM

ADOMATHHECKIA CUCTEME QEHOKCMA-MOHA HE MOXKET CHMTATECA amuawposanuoﬁ K 3NEKTPODUNEHOMY 3AMELEHNIO
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w1
Moxa wer

areeta
Bans: 200

¥ Omervn
sanpac
Peascraposars

sanpac

Moxa wer
arzera

Gana: 200

¥ Omervne
sanpoc
Peaacreposars

sonpoc

Buibepure r nocneao! CTE VK chreayrOWMX No e cneayrweit pearumm:
DeHnIyKCyCHAs KHCIOTA %
H,0, t
OH
Et

®

Ph o~
HO
H .

o®

Ph OEt

OH
o H
PhJ\O/
EtO

H .

OcylecTenTs NpespalLeHme:

n-Hurpoanuins —— 1 3-1u6pon-2-HoabeHso:

H3150NES DIUMOHENEHEIM CNOCOBOM (€ MUHMMENSHEIM KOAVHECTEOM NOBOHHLIX NPOAYKTOE) MOMHO NOCNSA0EATENEHEM AS/CTEVEN K3 HCKOSHOS CORAMHEHNE
CNSAYROWLMK PEIrEHTOS:

BeiSepute 04uH OTEET:

A

1) Ov320TMPOBIHMEN KCXOAHOMD COSA, € 06pazc COMM AN3Z0RUR

2) fedcTeviem K2 CONe AM3ZOHMR MOAMAS K3NWR NDW HATDESIHMM

3) SPOMMPOSIHMEM CUHTEZMPOEIHHOTO COSAVHERNA MZBEITKOM BPOME B YKCYCHOM KHCNoTe

4) Mo=TopHEIM AN3Z0THROSIHMEN NONYHSHHOMO H3 NPEaEAYLLE] CT241M COSS c obpazc coam ai

5) JeficTeMen K3 CONE AM3ZOHUA CNMPTOSOTO PACTEOPS 3USTITA HATPUR NPY HArPEE3HMM

1) ALMAMPOSIHMEM VCXOAHOTO BELLECTES YKCYCHEIM 3HTMAPMAOM MDY HEG0ALLLON HATPEEIHMM
2) SpPOMMPOEIHHMEM MCXOLHOMO COEAMHEHMA MIOLITKOM SPOME B YKCYCHOM KvcaoTe

3) B0CCTAHOBASHMM NOAYHEHHOTO H3 NPSASIAYILEN CT3AVM COSANHERNA AVTHIEAKMOTHADHAOM B TETRAMADODYPIHE ¥ NOCASAY MOAKWC:

4) TyapoNMIOM E NPUCYTCTEMY MUHEDENEHOM KACNOTEI NPH HarPEE3HMM EEWECTES, NONY=EHHOTO K3 NPESLIAYWEN cTagui

5) AwazoTvp noay oro coea; € noc, VM ASFCTEMEN H3 OBOP330BAELLYIOCA COME SV3Z0HMA PICTE0D3 DOCOOPHOBITUCTON KNCAOTE!
1) SPOMMPOEIHMEM UCXOLHOTO COEAMHEHMA MIGLITKOM SPOM3 B YKCYCHON KucnoTe

2) nazoTUPOBaHMEM noaY oro coeg cob COAM ANIZOHUR

3) fedcTevien K2 CONe AN3Z0HMRE MOAMAS K3NWA NDW HATDESIHMM

4) B0CCTIHOBASHAEM NONYHERHOTO H3 NPEABAYILET CT2AMV COSAVHEHVA PACTEOPOM CyN=OMA3 HATPUR

3) Mo=TopHEIM AM330THDROSIHNEN NONYHERHOTD H3 NPEAEAYLLE CT341M COSS cob conu ai ¥ geiicTEnEN Ha Hed cnvpTosoro
DICTEOPS 3UETIT3 HATPUR NPU HITDEEIRMM

1) SPOMMPOEIHMEM MCXOLHOTO COEAMHEHNA M3GLITKOM SPOM3 B YKCYCHOM KucnoTe

2) Av3z0TMPOBIHMEN NOAY Oro coeg ¢ 06pazc COAM ANIZOHUR

3) AeficTEvEN K3 CONE AM3ZOHWA MOAVAS K3AUA NDK HATDESIHIM

4) B0CCTIHOBASHMEM NONYHERHOTO H3 NPEABAYILET CT2AMV COSAVHEHMA PACTEOPOM CyN=OMA3 HaTPHR

5)n p AN3zoTHD: NONY4SHHOTD H3 NPEAEIAYLLEN CT2AMM COSZ cob conu ai ¥ AECTENEM Ha HEE METMNOEOoro

CMVPTE B NPUCYTCTEMM MUHEDANEHON KHCAOTEI NPV HATPEEIHMM

1) AUMAMDOEIHMEM MCKOAHOMD BELWECTES YKCYCHEIM 3HMMAPVAONM MDY HEGOABLWON HATDEEIHMM

2)5p p JErOCR CORAVHEHNE MZBEITKOM GPOME B YKCyCHOM KuCnoTs

3) BOCCTIHOBASHMM NOAYHEHHOTO H3 NPSAIAYLLEN CT3AMNM COSANKERNA AVTHIZAKOMOTHADHAOM B TETPArMADOGYPIHE 1 NOCNSAYKOLMM NOAKUCASHUEM

4) Tnaponvzom & NPUCYTCTEMM MUHEDANEHOM KACNOTEl NPH HAarPEE3HMK BELLECTES, NONYHERHOTO K3 NpeablayLEl CTaguy

5) Awazotvp nony oro coea, C NOCASAYROWMM AEACTENEN Ha OBP3Z0SIELYHOCA COME SVEI0RIA CIVPTOEOTO DACTEOPS 3LETATS KATPWA MoK
H3rpEEaHMK

46



P3CnonoiTe COSAMHERMR B NP3SMALHOM NOPAAKE

AI

MaNO,

MGO'J\ ( My
0
Bk
1J
MeO™ ~ - A,
ELNH T P
Phive, t t
N0z NO, —— I Y
MBODA’ M90/©/\/ wo'l f‘ = I o | | M@ M S oue Ue0”

YcTaHoBMTE COOTESTCTEME MeXgy NPESCTIBNEHHEIMW BEWECTEIMMN A-Gs uenouxe npéspau.'ermﬁ W VX HAZBaHWAMM

1) CH;M, o
LIMKNOreKcaHoH ) CH,Mel, A H?foa B HaS0,
2) Hg&) t
KMnO, | H.O, t
D
G @
1) CH,Mgl| 2) H,0O
H.SO, | ¢ )
Il Lk HBr gy m-CPBA_ C
2) uuKnoreufauou DCM G
3) H;09
B Bubepure. s
F | Bubepure s
D Bubepure. s
G Bubepure. -
15 OnpegsnnTe EsIZeNEHHEIE KDICHEIM COSANHEHNA
Moxa wer
aToeTta
Bana: 200
Ometar l\MnO C- Hgo.;
sonpoc - — 1
CsHgO
o ‘LPB;‘(’HO'H"“”““‘
Penm DCM

BuiSepuTe 04MH OTEET:

A, 2-mETunegssfyTas-1-00 MBOHC-Z-METANUAKNOSYTIRON

8. Gyr-Ies-1-om yucumknonexsTas-1.2-auon
T 3-meTuanaesbyTas-T-on; MPAHC-2-METHALMKNOBYTIHON

D. UMKNOrEKCIHOH  MPORCUMKNONERTaK-1,2-auon

Pa3znen 5. Ilpumepsl BONPOCOB K KOHTPOJILHOI padotre Ne 5. MakcuMajbHasi OLlEHKA —
20 6anJ10B.
I. Hanummmre peakiuu, Ha30BUTE TOTyYeHHBIC coeuHeHus (6 6amioB).
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Cu 2 CH;0H
1. 2-byranon ————> 6. [Iponanany ————=—>»
280°C H@
H,0, H,S0, CO, HCI
2. [lponus ——————> 7. Tonyon ——— >
HgSO, AICI; CuCl
H,—NH KOH
3. HponaHaHL% 8. IlukiorexcaHoH M —OLIE-)—>
H,0 t°C
@ ©O..
—CH- KOH
4. ByraHoH PhyP—CH-CH, > 9. 2-Merunnponananp ————»
H,O
SOCl -
5. YkcycHas KHCIIOTa e 10. YKCycHas KHCIIOTa M;
t°C
I1. [TpuBeauTe MexaHu3M creayromei peakiuu (3 6anna).
NaOH,qgo
IIponanans S CONG

H,O0

II1. OcymectBute cneayromue npespamienus (7 6amios).

1. Otunen — MacngHas KUcloTa

2. berzon — BeH3anpaHWINH

IV. VYcraHoBuTe CTpo€HME COEIMHEHUS M HAIUMIIMTE Ui HEro BCE yKa3aHHble peakuuu (4
Oanna).

Ag(NH H
[Ag(NH3),]O » HE pearupyeT

NH,—NH, NaOH g, )
C4HgO > CH 0Ny ¢ C4Hyp+ Ny

H
T’2> C4H (O cmecs (R)- u (S)-u3omepoB
i

OueHKa 3aIaHuil;

Ne 3anianus 1 2 3 4 X
Orenka, 6amn 6 3 7 4 20
Tecrosrlil popmart:
1 Y¥EKNTE OCHOBHON NPOAYKT Peakumm
a IHKTOMeKCAHON %»

o
[
o
m
0

ATE O4WH OTEET:

I

Q A, UMKNOreKCcaHK3pSO=0E3A KWCNOTS

UWMKNOreKCaHOH

I

[S]

UMKNOrekcankapbansasrna

2 YEEKUTE OCHOEHON NPOAYKT PEIKLMM

OCHIHNOBLIY CIIAPT —E(TQ»
DCM
BeiSepuiTe 04MH OTEET:

A, 3usTodeHOH

Gexzaneasrig

w

2

GeHzI0oMKIA KNCNOTa

S}

OEHWNYKCYCHIR KACAOT

48



MNoxa wer
arseta

Banx: 05

¥ Omaeturns
sanpac

&

Peasxreponars

sanpac

Barpxx 4

Moxa wer
areeta

Bana: 05
¥ Omaetvre
sanpac

Peaaxreposars
Bonpoc

Barpxx 5
Moxa wer
arseta

Baax: 05

¥ Ometane
sanpac

&

Peaaxreponars

sonpac

v B
Moxa wer
arseta

Bana: 05

¥ Ometars
sanpac

o

Peaaxreponars

sonpoc

Y¥aKUTE OCHOEHON NPOAYKT Peakumy

o CH-,0
Mazononi adup (2 3uuu1em)m—b

BuiSepuTe 04MH OTEET

A, NNN.N - 1eTpasTin-3-rapOKCUNEHTIHAUIMMUEG
8. Tterpasmin nponax-1,1.3 3-teTpakapboxcuaat
C.  guatan 3-ruapokcuneHTad-1.5-guoar

D. agustun raytapar

Y¥aKUTE OCHOEHON NPOAYKT Peakumy

. AcyO
3-merromentan-1,5-an08as kHcIOTA W

BuiSepuTe 04MH OTEET:

A, 3-METUNGYT-3-EH0E3R KMCAOTS
B. av3TLN 3-METUATAYTIPaT
C. 3-m=TMAGyTIHOEIR KACNOTS

D. 3-METWArAYTAPOELIN SHIMAPHA

Y¥aKUTE OCHOEHON NPOAYKT PEaKUMM
OEt

Phe==—(
(&)

MATOHOBHIEH 3PHP i
EtONa, E1OH

BuiSepuTe 04MH OTEET:
A an3Tin 2-08HZANAERCYKUAHET

B. Tpwstua 2-derunanpon-2-24-1.13-Tpukapboxcnat
C. 2-8EHIMAMAEHARTIPHER KACNOTS

D, 4u3Tvn 3-08HMNNE=T-2-SHAK0ET

Y¥aKUTE OCHOEHON NPOAYKT Peakumm

1) NH; KCN

H300Y THPATEAST I 2 HCLHO, 1

BuifSepuTe 04MH OTEET:

A. rMAPOXACPHE AeLMHE
3. uzonsiunH
C. neduns

D. ruapoxnopva EanvHa
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Moxa wer
areeta

Baaa: 10
v Omaeturn
sanpac

&

Peasxreponars
SoApac

Moxa wer
arseta

Bana: 10
v Omaeturne
sanpac

&

Peaaxreponars

sonpoc

MNoxa rer
areeta

Bana: 10

v Omaetvars
sanpac
Peasxreponars
sonpac

Borpoe 10

Moxa wer
arseta

Baax: 10

¥ Ometars
sanpac
Peaaxreponars

SoApac

YKEKUTE ECE OPTaHMHECKAE NPOAYKTEl MPOMEKYTONHOM 1 KOHESHOH PEakUMii

HCN

) %
(CH;C0.)Ca — ...
KOH

BeiSepuTe OAMH WAK HECKONEKD OTESTOE:

A, AusToH

8. ByTaHoH

C.  2-rvapoKCK-2-METHANPONIHOHUTPMA
D. AusToHuTpua

m

2-1MapoKCK-2-METHASYTIHORUTPUA

YHEKUTE BCE OPT3HMHSCKAE NPOAYKTEl MPOMEKYTONHOM M KOHESHON PEaKUM

CO. H- McOH
DTwieH - -

ColCO)y = Ko -

BuiSEpuTE O4MH MAM HECKON=KO OTESTOE:

A, MertunnponssoaT
8. TponaHOE3r KiCnoTa
C. Mponzaxans

D, OvMETMN3USTINE NPON3=aNA

YXEKUTE BCE OPT3HNHSCKAE NPOAYKTEl MPOMEXKYTONHOM M KOHESHON PEaKUMi

CO, HCI CgHsNH;

benson -
AlCl;, CuCl "t o -

BaiSEpuTE O4MH MAM HECKONSKO OTEETOE:
A, Serzansgeria

5. SEHI3NEIHANMH

C. Sexz0MiHaR ¥MCNOT3

D. OsHunbeHzunzMvH

YHEKNTE BCE OPTIHMHSCKAE NPOAYKTEl MPOMEKYTONHOM M KOHESHON PEaKUMA

1-bposiponan Mg - 1.00; -
WPy T8C T 0

BoiSepuTe O4MH WAM HECKON=KO OTESTOE:

A 2-MeTHAnpON3=0ESA KWCAoTS
8. ByT3HOE3A KMCNOT3
C. WMzonponuamarsuit Gpomna

D. MponuamarHuii Gpomung
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i ]

Moxa wer
areeta

Bana: 10

¥ Omaervre
sanpac

o

Peasxreponars

Sonpac

e

Moxa wer
arseta

Baax: 10

¥ Omaervre
sanpac

o

YXEKUTE BCE OPTaHMYECKIE NPOAYKTEI NMPOMEKYTOSHOM i KOHESHOM PEaKUMA

PhCHO KOH, .

AueToyKCycHblif opup  ———» —

N
H

BoiSepuTe 04MH VAW HECKONKD OTESTOE:
A, GeHIMNMASH 3USTOYKCYCHEN 30MD

8. 3UET3T KaNMR
C. 3-0sHANNPON-2-SH03T KaNWA

D. Geszun 3UsTOyKCyCHEIN 30MP

YKEKUTE BCE OPraHM<SCKAE NPOAYKTEI NPOMEKYTONHOM 1 KOHESHOH Peakumi

Hadranuu V‘%ZT LTFIFMIH
2Vs,

BoiSepuTe 04MH VAW HECKONEKO OTESTOE:

Peasxreponars A zTaROA
Sonpac )
5. OTanseas KkWCNoTa
C. 1.2-au(rnapokcumeTinn)berzon
D. ©Tansewil 3HMMAPKA
Borpoc 13 BuSepuTe sep cy o CAELYROWLES PEaKLMM
Mok wer
- CH,OH
e [IHKIOTIEHTAHOH
Banx: 1,0 H
¥ Ommemvrs
sonpac
& BeiSepiTe 04MH MAK HECKONEKD OTEETOE:
e A, PezyneTITOM NPUCOSAVKERUR O4HOMD MOSE CIVPTS RENASTCA NOAYIUSTANE, KOTOPEIN HE MOXET S5k A3NSE NPSEPALLEH B 3UETE L NOCKOALKY MAPOKACA-MOH
saapac ABARETCR “NNOXON " YXO/ALLEN rpynnoit
5. CKOPOCTEAVMUTRYHOWEN CTAANEN RENASTCA NDUCOSANHERNE METOKCUA-VORE K K3PSOHMEHON FPYNNE UMKNONERTIHOHS
C. B a3=rOi peakumm AefCTEVEN K3TANMZ3TOPS 3KTHENDOSEH 3TOM YTASP0AS K3PBOHNAEHOM rpynnsl
D. B 3aHHOi peakumy QefCTEMEN KaTa. P2 3KTUEMD =y o
£ PezyneTITOM NDVCOSAVHERNE O4HOTO MOSL CIVPTS RENASTCA NOSY3USTANS 33TEM NErKO A3ET ¥3pBOKaTVOH, CTab) p i HCOM ¥ K KOTPOMY

NPOMCKOZNT NPUCOSAVHERUE ETOPOTO MONE CNHPTA
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14

BeiSepuTe NPEEMNEHYK NOCASA0EITENLHOCTE MKTEPMELNSTOE, CASAYHOWX MO NOPRAKY B MEKIHNIME CASAYKOWE Deakumm

Mloxa wer
e aleToH t
& k. -
Banx: 15 Anerog “C
NaOHpm-,, H,O e
¥ Omerurs
pac

=

-4

oH O
OH 0
&

d o

«

15 BuiSepuTe NPaEMNEHYH NOCNSA0B3TENEHOCTE MKTEPMESUATOE, CASAYFOWMY NO NOPRAKY B MEXZHWIME CASAYMWEN peakumm:
MNoxa wer
atseta
H,0
Bann: 15 [{uK10neHTaHKAPOOHHTPH.1 —3—>.
¥ Omemvn t

Bonpac

OH H
/
oe
\
NH.H
P
=N—]] - OJ;NH
OH OH
- ®
IgH’ NH, s
OH
OH

NH, s



Barpec 16

Moxa wer
arzera

Baas: 1.0

¥ Omemwrs
sanpac

o
Peaacraponare

sonpoc

Berpoc 17

Moxa wer
arseta

Gana: 1.0

¥ Omemvn
sanpac
PegaxTuponars

Bonpac

Ocrasweecs spema 1:27:00

OCyWecTENT: NPSEPaLLEHIE:
Ben30:1 H yKCyCHas KHCI0Ta ——— = KOPHYHBI CHpT

HanBones PaUrOHaNEHBIM cnocoSom (C MARVMENEHEIM KOAWHECTEOM NOBOHHLIX npOAylG’OB) MOXHO NOCNE0EaTENBHBIM AE“CI’BV!EM H3 UCXOQHOE COegMHEHNE
CNEQYHOUWNX PEIreHTOB:

BuiSepuTe 04uH OTEET:
A. 1) JeficTEvEM TOHMAXNOPVAS HA YKCYCHYHO KMCAOTY
2) BOCCTaHOBASHUEM NO POISHMYHAY NONYHSHHOTD COESMHEHNA
3) Qopmmnvpoeasren Gerzona no TatTepuany-Koxy
4) KoraeHCaumelt NoNy=eRHOMD K3 NPEARAYLEN CTAAMN COSAVKERMR C NPOAYKTOM DEIKUMM, NOAYHEHHEIM H3 ETOPOM CT3aMM & Pa203ENSHHOM PICTEOPE
WEADHM C NOCASAYFO MM HIrPEEIHMEN
5) BOCCTIHOBNSHAEM NPOAYKTS KOHAEHCILMM OOPriaPHAON HITDUA B METIHONE NPK HATDESIHAM

B. 1) JeiicTEMEM TMOHMAXNOPVAS HA YKCYCHYHO KMCAOTY
2) B23/MOASICTENEN NONY=EHHOTO COSAVKERNA C SUSTATOM HITPUR
3) @opmunsposarvem Gexzona no Matrepmany-Koxy
4) KoraeHCaumMel NoNy=eRHOMD K3 NPEARAYLEN CTAAMH COSAVHERMR C NPOAYKTOM DEIKUMM, NOAYHEHHEIM H3 ETOPOM CT3AMM B NPUCYTCTENH KAPBOHITS KaAUR
NpH HarpeeaHn
5) BOCCTIHOBNSHAEM NPOAYKTS KOHAERCIUMM OOPraaPHAOM HITDUA B METIHONE NPY HIrPEE3HMK

C. 1) JevicTEMEM TMOHADUIOPVAS HA YKCYCHYIO KMCAOTY
2) SoccTamoEnSHMEN NO POZSHMYHAY NONYHERKHOMO COSAVHEHNA
3) Ankuavpoearuenm SEHZ0M3 METUAMOAMAOM C NOCAEAYIOWMM SpOMUP H3 cBETY v36LITKOM 6POM3 11 TMAPOANZOM BOZHEIM PICTEOPOM
FYAPOKCHAS K3NLLMR Noay NOCAE SPOMVPOEIHIA CORANHERIA
4) KoKaEHCaLuvel NONY<SHHOTO K3 NPEASIAYLLEN CTAANM COSAMKERMA C NPOAYKTONM DEIKLMY, NOAYHEHHEIM H3 ETOPOV CT3aMK & P3363ENSHHOM P3CTEOPE
WEADHM MPY KArPEEaHMK HArPESaHMEN
5) S0CCTaHOBNSHMEM NPOAYKTE KOHAEHCIUMM NO KnemerceHy

D. 1) deicTEmeM TMOHMAXAOPVAS HA YKCYCHYIO KMCAOTY
2) BoccTaHoBnsHMEM NO POZSHMYHAY NONYHERHOMO COEAVHEHNA
3) AnKunupoBaHMEM SEHI0N3 METUAMOAMAOM C NOCAEAYIOWMM SPOMUPOBAHUEM H3 CBETY ABYXKPATHLIM M36LITKOM 6pOMa 1 MMAPOAUIOM EOZHLIM PICTEOPOM
FUADOKCHAS K3NBLWR NoAY nocne SpOMUPOEaHNA COBA,
4) KOHASHCILWER NONYSERHOTO K3 NPEARAYWEN CTAANN COSAMHERIA C NDOAYKTONM PEIKLMM, MOAYHEHHLIM H3 ETOPOV CT3aMM & P3363BNSHHOM P3CTEORS
WENOHM NP H3rPEE3HMK HIrPESIHUEM
5) BOCCTIHOBNSHMEM NPOAYKTE KOHAERCILMA NO KusxHeEpy-200=0y

E 1) JeficTEVEM TVOHVAXNOPUAS HA YKCYCHYHO KUCNOTY
2) B AcTEMEM NOAY oro coeal C 3USTITOM HITPUR
3) Qopmunvpoeasren Gerzona no TatTepuany-Koxy
4) KOHAEHCILWER NONYSERHOTO K3 NPEARAYILEN CTAANN COSAMHERNR C NDOAYKTONM DEIKLMM, MOAYHEHRLIM H3 ETOPOJ CT3AMM & NDUCYTCTENY 3USTETS HITPUA
NPy HarpesaHun

5) 20CCTIHOBASHMEM NPOAYKTS KOHAEHCIUNY GOPriapuaoM HaTpHA

P3CronOKUTE COSAVHERME & ND3SNIEHO NOPARAKE

o
a
/
MatoHOBME  —— JOCh
spup  L:H DMF {eOH

) u.o>—<c:h
98 O || 20— || O— |[> 0
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P3CRONOKVTE COSAVHERIR & NPASMIEHO NOPASKE

o
OHCH,CILOJ 1| He(0AS), 1,0 pec
HCH,CH,Oft ) HO
/“\)\/ TsOH NaBH, NaOH DM
PhNH 1,0°
— NabIL, E——
M\ DY L} )
L) / E \ /
’ N Ay X W
/ \ ) S
\_ S /
o - 4

YCT3HOEWTE COOTESTCTEME MEXAY EWEcTEaNM A-G S UENOSKE NPSEPILUEHWM 1 KX HIZEIRUAMM

1) 05, DCM H
1.4-JlumeTHmK 10T eKea- | 4-1Hen ) )]l'i A SHoH
2) H,0
o - Hs EtONa
F
1) H.O, t . MDD ‘
.)3_.»'1‘ —T> F H 6),( G
2)t & —*—bn)t
EtONa 2
E Bubepute .
A| Bubepure .
G Bubepure .
D g Sepute .
ONpeasAnTE BsIBENEHHEIE KDICHEIM CORANHERNS
Na,CO; CO_-+
_CB('-;_’ CoH;BrsNO, Dapa sRANTHOMEPOR 3PUmpPo-paa
C5H;NO;——
KMnO, X - Br- 3
T50, = CHNOy pgie CHHLBANO,

1 maomep

MAZONONLLE

®
SOCl,  apmpy . M0
Fwom> CiHoNO: ~g N\ CiHuNOg == ¢y H;NOg

1) KMnOy4 H,0. 0°C
;00

CoHoNOg nmapa snasriosmepon mpeo-paga

BuiSepuTe 04MH OTEET:

A, (Z)-3-(4-suTpoOE=n)npon-2-2H0E3R KMCNOTa,  3-[4-HuTpodsHMN)NEHTaH-1.5-a1083F KiChOTa

2
2

N w

D. (E)-3-(3-ruTpogeHin)npon-2-e<0E38 KMCAOTE  2-(3-HUTPODEHMA)NSEHTIH-T 5-AW0E3R KNCNOTS

-(METUAHUTPO)DERUA)YKCYCHIR KMCNOT:  2-(3-(MeTvarKuTpo)osHMn )8y Tax-1 4-01083R KUCAOTS

3
3
-[d-(meTvnRUTPO)DERUA)YKCYCHIR KCnoTa:  2-(4-[meTvarpTpo)asHnn)dyTax-1 4-04083R8 KUCAOTS

B%»cﬁl)—»

Pa3znen 6. Ilpumepsl BONpPoOCOB K KOHTPOJIbLHOI paGoTre Ne 6. MakcumajibHas
20 6as10B.

I. Hannmre peakinuu, Ha30BUTE MOJTy4YEeHHBIE coequHeHus (6 O6amnoB). [IpuBenute MexaHusm
peakiu Ne 6, 0OBSICHUTE BIMSHUE 3aMECTUTENSI B OEH30JIbHOM KOJIBIIE Ha CKOPOCTh peakiuu (4
Oarna).

OLICHKA —
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(NHy),S NaNO, 3 HC1
1. m-AuauTpOOEH3001 ———— > 6. n-Tonyunun * >
HZO O_SOC
HNO3 435, Na,SO
2. U300yTan ———— > 7. Xnopun peHungua3zoHus 3
P, t°C H,0, 0°C
NaOH CH;0H, H
3. 2-Hutpobyran ————> 8. Xmopun m-MeTuipeHIIIUA30HUS ————
H,0 t°C
B CuBr, HBr
4. Aaunun —0 5 9. Bpomua dheHunanazonuss ————————>
H,0 t°C ®
S)
C,Hsl C¢H;ONa
5. AHuIHH C 10. Xutopun n-cynbdodeHnnanazonns ———————»
II. OcymectBute crenyromue mnpeBpauieHust. [lpemioxkuTe XUMHUYECKHE  PEaKIIHH,

MO3BOJISIOIINE TIOATBEPANUTH CTPOSHHE MOTYYSHHBIX COSAMHEHUH (6 6aoB).

1. 1-Ilponanon — JlunponuiaMuH

2. m-Tonynnma —» mu-HMonbeH3oiHas KHCIOTa

III. YcranoBuTe CTpo€HHWE COCNMHEHMSI M HAMMILIUTE ISl HETO BCE YKa3aHHbIE peakuuu (4

Oaa).
HCI

(CHiCOMO _ 1 No

— CSH1 4ClN pacTBOpsETCA B BOJE, ONITHYECCKHU aKTUBHO
nMeeT (R)-KoHpUTypamuro

CsHisN —
CH;l AgOH 0
Sse) ,, 28 > .. S » |-[leHTeH (MPEUMYIIIECTBCHHO)
OneHka 3ajaHuii:
Ne 3ananus 1 2 3 X
Orenka, 0amn 10 6 4 20

Tecrosrlii popmart:

1 Y¥aKUTE OCHOEHON NPOAYKT MPHESASHHOM peakyy
n L} - »
" b NaNO,
B JeMeTRY eI eTANAMMN
HCL H,0
0°c
i BuiSepuTe OAUH OTEET:
O A N-Serzvn-N-meTuasuTpozamva
B. Gewzunoswif cnnpt
C. GeHzMNgn3zOHMR XN0pKa
D, N-metvn-1-{4-HUTpOZ0DSHUNMETVAIMIE
2 Y¥aKUTE OCHOEHON NPOAYKT NPUESASHHON Peaky
N '
0 - N- OH
\

BuifepuTe 04MH OTEET:

A NN-gumeTvanerTaR-1-amukE

. NN-gumeTvanerT-4-g4-1-3u1

]
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Y¥3KyTe OCHOEHON NPOAYKT NPHESASHHOM PE3KUMK

Fimi-2-Gponaner i

DMF. t

BuiSepuTe 04MH OTEET:
Al Lo}

Peaaxreposars
sonpac (o]
OFEt

ci NH,

oS

o 4 Y¥EKUTE OCHOESON NPOAYKT NPUESASHHOM PE3KUMM
Her oroeta
Bana: 050

v Ometars No
Banpac

&

Peaacreponars

BOnNpac

OH

BeiSepuTe 0anH OTEET:

A \

N

N—0L



Bonpoc 5 YKaXuTe BCE OpPraru<ecKme NPoAyKThl NPOMEXYTOHHCH ¥ KOHESHOW PeakLynii
Heat oteeTa

Bann: 1,00 /

- N

T Omverum

gonpoc N\

= N Mel NaCN
KTpOEaTS — T

. N EOH,0C H,0

BoibepuTe 04MH WK HECKOABKO CTEETOB:

98
\

CH,

o8
N

®
NMe;,

C- CN
@Ng
Y

D- cN
Bonpoc 6 YK3XUTE BCE OPrarU=ECcKme NPOLYKThl MPCMEXYTOHHON ¥ KOHEYHOM DEaKLMIA
Hat oteeTa
Bann: 1,00 LiAlH

= 2-metunnporn-1-en-1-on ﬂHL» —

T Omverumns
Eonpoc
o BblSepUTE OAMH MW HECKOABKO CTBETOB:
Pegakmvpoeam A. 2-metun-N-nponua-1-amuHonponaH
eonpoc

B. N-usonponua-1-amuHonponas
C. 2-metun-2-(npenunaMuHC)nponarHans

D. N-nponuauscByTupamua



Bonpoc 7
Hzt oteeta
Baan: 1,00

T Omverums
eonpoc

o

Pegakrepoeams
Eonpoc

Bonpoc 8
Her oteeta
Bann: 1,00

T Omverums
ECNpOC

&
Pegakrspoeams
Bonpoc

Bonpoc 9
Her oteera
Baan: 200

T Omserure
Eonpoc

&
Pegakrvpoeame
sonpoc

YKEXUTE BCE OPraru<ECcKMe NPOAYKTEI NPOMEXYTOHHCH 1 KOHESHON DEAKLMIA

IPINO'_\ DMP
(\N/j r DCM
N/)\”

BolbepuTe 04UH WKW HECKOABKO OTEETOE:

2. 3- QX IOPOeHIANS ASTH

A. 1-(34-guxnopderun)-2-HuTponpon-1-eH
B. 2-ruTpo-1-(34-guxnopderun)-2-MeTvanponar-1-on
C. 2-amuHe-1-(3 4-amxncpoderunn)-2-metuanponas-1-oa

D. 2-ruTtpo-1-(34-auxnopdernn)-2-MeTvanponar-1-oH

¥KaxuTe BCe Oprasu4ecKue NpeayKrol npomexyrounoﬁ ¥ KOHEYHOMW peaKuuia

- MeNO, PCC
DeHzamBICrHI
H,0, 0-25°C DCM

HN
S
N N
BoibepuTe 04MH WK HECKONBKO CTBETOE:
A. 2-ruTpeo-1-0eHun3Tar-1-cn
B. 1-ruTpo-2-QeHun3Tax-1,2-auon

C. 2-ruTpo-1-9eHnnsTar-1-ox

D. (2-amuHoEWEWN)BEHI0N

® o
PhN,CI
NN-ZoMeTHIAHAIHE

Orger:
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Bonpoc 10
Her oreeta
Bann: 200

T Omvenurs
sonpoc

&
Pegakrvpoeams
Bonpoc

Bonpoc 1
Her oteera
Baan: 200
T Omeerure
Eonpoc

&
Pegakrvpoeame
Eonpoc

BolBepUTE BEPHbIE CYIKDEHUSA C MEXEHUIME CNEAYFOLLEH PEAKLMM:
CH,
OH

n-MeToKCH(peHHIIHAZ0HHIT XTOPHA

pH=8-10

BoibepuTte O4MH MAKN HECKO/BKO OTEETOE:

A

B XO4€ PE3KUMM NPOUCXOANT OBPA30EAHNE G-KOMMNIEKCE, CTDOEKME KOTOPOTO OMMUCEIEZETCA HABOPOM PEICHAHCHEX
CTPYKTYD, CPEAV KOTOPE!X HaNBONEE YCTONHMBON REARETCA T3, E KOTOPOW MOACKUTEALHBINA 33DAS MONBASET Ha 3TOM
YTAEPOAE, CBA3EKHbIN C 3NEKTPOHOLOHOPHOM METHASHON rpynnow

A3OCouETaRNE € y4acThem PEHONE ¥ Er0 NPOU3BOAHbLIX HECHXOSUMO NPOECANTE B YMEPEHHO LUEACHHON CPEAE, MOCKONLKY
NPy 3TOM CBPaZYETCA MOHMZMPOBaHHEA OOPMa CYBCTPAETE, SPOMETUHECKER CHCTEMa KOTOPOrO CTEHOEMTCA ELLE Bonee
SKTUEMPOEEHHOM K 3aMELUERNI0, MO CPIEHEHMIO C HEWTPaNbHOW MOASKYACH

A30COHETARME C Y4aCTUEM DEHONE M €70 NMPOMIEOAHbIX HEOBXOSMMO NPOECANTE B YMEPEHHO KUCAON CPESE, MOCKOAEKY Npu
3TOM CyBCTPaT AOAXKEH HAXOAUTECH B GOPME HENTPANLHON MOAEKYAL!, 3 KOTOPOW MMAPOKCHABHES TPYMna NPoREAReT 6onee
CUNbHEIE SOKOPHbIE CEOHCTES MO CPASHERUIS C MOHMIMPOERHON QOPMOH

CTDOERME G-KOMNAEKCE, OBPasYHLLErOCA & XOAE PEAKLUMN MOXET BbITo ONUCEH0 HABOPOM U3 YETEIPEX DEICHEHCHEX
CTPYTKTYP

B8 X04e PEKUMM NPOUCKOANT OBPA3CEaHNE C-KOMNAEKCE, CTDOERUE KOTOPOTO OMUCEISEETCA HABOPOM PE3CHAHCHEIX
CTPYKTYD, CPEAM KOTOPEIX HanBOAEe YCTONYMEON REARETCR T3, E KOTOPOH /1 33MECTUTEND E MOHW3UPOEEHHOH GOPME
MPUEUMAET YYaCTUE B AENOKBNM3ELMM MONOXWUTENLHOTO 33PAAA U RBNRETCA CTPYKTYDOMH XMEOWAHOTC TUNE HE HECYLEH
33pRae

BIBEPUTE MPEEMALHYH0 NOCAEA0EATENLHOCTE METEDMELNETOS, CAEAYIOLUMX NO NOPAAKY B MEXEHMIME CAELYICLUEN DEEKLMM:

Cy:abdannioBas KHeI0Ta

HO,S

N§ /o\
HO,S

HO,S

NaNO,
—_—
H,S0, o-5°C

“w

“

o
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Borpoc 12
Her aroera
Gans: 2,00
¥ Omenre
sanpoc

]

Peaaraposars

Barpec 13
Her oroera
Ganx: 200
¥ Omenre
sanpac

o

Peaactaposars

OCylWecTenTs NPSEPALLEHIE:
Toayon ———= 3-GpoM-6-MeTHIGEH3OHHTPHT

H3/150NE2 DIUMOHANEHEIM COCOBOM (€ MURMMANEHEIM KOAVHECTEOM NOBOHHEIX NDOAYKTOS) MOXHO NOCASA0EITENLHEM AS/CTEVNEN K2 HCKOSHOE COBQMHEHME
CASAYFOLLMX PESMEHTOE!

BuiSepute 0auH OTEET

A. 1) SPOMHMDOSIHMEN MCXOAHOMO COSAMHEHMA GPOMOM B NPUCYTCTEMY Spominas xeneza (I1l) Npw HIrpeEskMK C NOCASAY oMM OTASNEHMEN HERYIKHOMO MIOMEDS

2) HUTPOEAHVEN NOAYHEHHOrD H3 NPEasISYLLEN CT3SNM COBANHEHNA HUTDYROWEN CMECEKD NPH KIrPSEAKMK C NOCASAYHOWMAM OTA; YHKHOTO
3) BoccTa=oENSHMEN OBPIZ0SIEWErOCR COS cTpy £ NPUCYTCTENM CONAHOM KACNOTEI NP HArPEEAHWM C NOCASAY LM
NOAWENISMEIHNEN NONY<EHHON COMM

4) 4, D P A COSa pacTeopom H3TPUR g nz6 CEPHOI KACNOTEI NPH OXAIKBEHIM

5) LefcTEMEN K3 NONYHEHHOS COSAMHEHNE UMARKAS Meay (1) MDY YMEPEKHOM HarpeEaHun

B. 1) HaTpoEaHMeMm MCXOZHOro Cosa; HUTDYROWEN CMECEID NPV H3TD C NocneayoLwUm o, yHHOro P
2) SPOMMPOSIHMEM NONYHEHHOMO H3 NPEALAYLLER CT3aMM COES Gpomom B npucyTcTeMk Spominaa xxeneza (IIl) Npu Harpeeakny € NOCASAYFOWMM
OTAENEHMEM HEHYKHOTO M30MEDPS
3) SoccTa=oEnsHMEN OBPIZ0SIEWErOCR COS C £ NPHCYTCTENM CONAHOM KACNOTEI NP HArPEEAHWM C NOCASAY LM
NOAWENIYHEIHNEM nonyweunoﬁ conmn
4) 4, P P A COSa PacTEOPOM H3TPUR & nz6 CEPHOM KACAOTEI NPH OXAIKZEHIM

3) LeAcTEvEn K3 NONYHERHOS COSAMHEHNE UMAKIAS KANMA MDY YMEDEHHON HIrPES3HMM

C. 1) SpOMHMDOSIHMEM MCXOAHOMO COSAMHEHMA GPOMONM 2 NPUCYTCTEMY Spominas xeneza (I1l) Npu HIrpeesry C NOCASAYHOWMM OTASNEHMNEN HEHYKHOMO MIOMED3

2) Hurp y Oro Ha i AYLLEV CTaguM coeq; HATDY i CMECBIO NPV HIrPEE3KMM € NOCASAYIOLLMM OTA YHKHOTO
3) BoccTa=oEnSHMEN OBP3I0SIEWErOCR COSa [ & NPUCYTCTEMM CONAHOM KMCAOTEI NPH HIrPEEAHMK € NOCNEAYIOWMM
NOAWENIHHESHUEN NONYSERHON COMM

4) 4, P P A COSa PacTEOPOM H3TPUR g nz6 CEPHOM KACAOTEI NPH OXAIKZEHIM

3) LeAcTEvEn K3 NONYHERHOS COSAMHEHNE UMAKIAS KANMA MDY YMEDEHHON H3rPES3HMM

D. 1) SpoMMpPOSIHHEM UCXOAHOTO COEANMHEHNA GPOMOM & NPUCYTCTEMM SpomMuaa sxeneza (II) Npw Harpeeakny C NOCASAYIOWMM OTASNEHMEM N-U3OMEPa

2) HUTDOBIHMEM NOAYHEHHOTO H3 NPEasIAYILLEN CT3AMM O-MIOMEDS KUTPYIOLLEN CMECEKD MDY KArPEBaHMK € NOCAEAYHOLLMM OTA yKHOTO p
3) Boccramo OCR COEA, cTpy £ NPUCYTCTEVI CONAHOM KMCNOTEI NP HArPEEAHWN € NOCASAY LM
NOAWENAYHEIHHEM nony'-oeuﬂoﬁ conmn

4) 4, D P A COSR pacTEopom D H3TPUR & nz6 CEPHOI KACAOTEI NPH OXAIKBEHMM

5) LefCTEMEN K3 NONYHEHHOS COSAMHEHNE UMARKAS Meay (1) NPV YMEPEKHOM HarpeEaHun

E 1) HuTpOBaHMEM KCXOAHOrO COBA HATDYROWEN CMECEIO MDY Har € NOCAEAyHoLLAM OF, yHHOTO
2) SPOMMPOSIHMEM NONYHEHHOMO H3 NPEALAYLLER CT3aMM COER Gpomom B npucyTcTemk Spominaa xxeneza (IIl) Npu Harpeeakny € NOCASAYFOWMM
OTASNEHVEM HEH)IKHOTO M30MEPa
3) BoccTa=oEnsHMEN OOP3I0SIEWErOCR COSa cTpy & NPUCYTCTEMM CONAHOIA KMCAOTEI NPH HArPEEaHMK € NOCNEAYIOLMM
NOAWENIHHESHUEN NONYSERHON COMM
4) 4, D P A COSA pacTeopom D H3TPUR & nz6 CEPHOI KACAOTEI NPH OXAIKBEHIM

5) LefcTEMEN K3 NONYHEHHOS COSAMHEHNE UMARKAS Meay (1) NPV YMEPEKHOM HarpeEaHun

PacnonowuTte COSaMHEHMR E NDAENNBHOM NOPAZKE

,&BEC"(?‘MJA_. Pﬁé i

-
" ™ o o

Br 3
" - - N

60



14 YCTaHOEMTE COOTEETCTEME Mexay sewecTeavy A-F (55/50004H0) B LENOHKS NDESPELUERMI 1 U)X HIZSIHUAMM

dratensi anrmap SIOPOSHIOT A HNO, -B 1) SnCl, / HCL t C KNO, SO, CuCl
AICI.J_ t ”2304_ t 2) NaOH / H,O “2504' 0-5°C AcOH

O-H30MEp

SOCl,
E 2 (NH.C0;
t
('uHS("]._,S()b
F s
E =
C s
A s
15 Q'DE.‘E}/YE EBIgENEHHBIE COBAVMHEHNR
Bans: 2 Ac,0 MeOH NaBH, C. H..NO
20w CHNO, 155t C1oHeNOs feor™ CioHi1NOs
sanp K>CO;, t H S04 t 2 u3omepa MeO
&
e HCI HC|-> ACTBOPACTCA CgHsNOg 1 usomep
C;HsNO4 O ™ HE pacTBopseTCs ~H,0 P pACTC
2 HNO;4
H,S0,, t
KMnO, Hy NaNO, 1) CuCN, t
250, CrHsNO, —pg—= CrHNO2 g C7HeN;0,C1 2Y 0Pt ™ CaHsOs
‘ HECOIIACOBAHNA
OpHEHTALHs
3aAMeCTHTEIeH
BuiSepuTe 04MH OTEET:
A. VIOOTaNSE3A KWCNOTE  3TA-2-[4-RuTpodSHAN)3USTET

(4-muTpode

5. TEpEQTINEBIR KMCNOTE A)NpONaHoaT

C. TEDEQTINEEIR KMCAOTE  METAN 3-[2-RuTPOD

1N)NPON3HO3T

D. ©ranseas kucnots  3TAn-2-(2-HUTPOdEHMN)3UETET

8.3. Bonpocsl I ”TOrOBOr0 KOHTPOJISI OCBOCHHMS THCHUILINHBI (2 ceMecTp — 3a4éT ¢
OLIEHKOM, 3 ceMecTp — 2K3aMeH).

MaxkcuManbHOE KOJHMYECTBO OalioB 3a 3auem ¢ oyenkou (2 cemectp )— 40 Gamnos, 3a
ak3amen (3 cemectp ) — 40 Gamos.

8.3.1. IlpuMepsbI KOHTPOJIBHBIX BONPOCOB /LIS HTOTOBOI'0 KOHTPOJISI 0CBOCHHS
AUCHMILINHBI (2 ceMecTp — 3auém ¢ OYeHKOIl).
3auéTHpIl OmieT OWJIET BKIIOYACT KOHTPOJBHBIE BOIPOCH MO pasfenam 1-3  paboueit
IpOrpaMMbl JHMCIUTLTHHBI u COJICPKHT 4 BOIIpOCA.
1 Bonpoc — 15 6amoB, Bonpoc 2 — 8 6amnos, Bomnpoc 3 — 10 6amioB, Bonpoc 4 — 7 6anos.

buuer recroBoro popmara:

buneT cocTout aHAIOrMYHBIM 00pa30M U3 YETHIPEX BOMPOCOB (0610KOB): 610k peakuuii (20,5 6.);
6mokx Mexanu3mMoB-Teopus (4,5 6.); cxemsl cuaTe3a (12,5 6.); 3a1a4a Ha YCTAaHOBJICHUE CTPOCHUS
(2,50).

Bonpoc Nel.

3ajaHue: 3aKOHUYMTE YpPaBHEHHUS peakLui, NaiTe Ha3BaHUS IOJYYEHHBIM COEAMHEHHUSAM, IS
MIPOAYKTOB PEaKINA, 0003HAYECHHBIX * MPUBEAUTE CTEPEOXUMUUECKUN pe3yIbTaT.
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SO, Cl
1. Iponan %»
v

2. N300yTan —C;2>
v

S0, Cl,

v

3-" Byran

Br
JuknoneHTeH —————3
4 m CCl 4

Z
5-1,3-JIlu6pommpomnan —np

coupr, t°C

KM
6.* [{ukmorexcex —n04>
H,0,0°C

HB
7-Merunuuknonponan — Oy

HCl
8.DTHnnuKIOnpOnIaH ——— 3

Br
9. MeTHILUKIONEHTaH ——=3»
v

Tecmosvuii popmam:
1. ITpu cBOGOJHOPAIUKATBHOM OPOMHPOBAHUY 2-MEeTUIOyTaHa OCHOBHBIM OPIaHUYEeCKUM
MIPOJYKTOM PEAKILIUU SIBJISICTCS

+ 2-6pom-2-MeTHIIOyTaH

2-6pom-3-MeTHIIOyTaH

1-6pom-3-meTunbyTan

1-OpommnieHTaH

1-6pom-2-MeTunOyTaH

2. CynbehoxnopupoBanue 2-metuindyTana npu Y @-o01ydeHun NpUBOIUT K
IIPEUMYIIECTBEHHOMY 00pa30BaHHUIO

| T

S0,Cl

SO,Cl

>

S0,Cl

ks

S0,Cl

3. Ilpu MOHOOpOMHpPOBAaHUY 2,5-AUMETHIITEKCaHa IPEUMYIIIECTBEHHO 00pa3yeTcs
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+ 2-0poM-2,5-TUMEeTUIITEKCaH

1-0poM-2,5-TuMETHIITeKCaH

3-0pom-2,5-TUMETHIITeKCaH

2,5-nuOpoM-2,5- TMMEeTHUIITEKCaH

1,6-1ubpom-2,5-TMMETHIITeKCaH

4. ITpu MmoHOOpOMUpPOBaHUK U300yTaHa MPEUMYIIECTBEHHO 00pa3yeTcs

+ 2-0poM-2-MeTHIITPONaH

2-6pomOyTan

1-6poM-2-MeTHIIPONIaH

1-6pomOyTan

1,2-mnOpoM-2-MeTUINponaH

5. YKaxkuTe OCHOBHBIEC IPOAYKTHI PEAKLIUN

F H, - m-CPBA
Pd, PbO/CaCO; t°C

BapuaHTbl OTBETOB:

+ yuc-2-peHnn-3-3TUI0KCUpaH

+ (2)-1-dperundyt-1-en

(E)-1-pennnOyt-1-en

mpanc-2-GheHmI-3-3THIOKCUPaH

1-dpennndyTan-1,2-nuon

Oe3anberu U NponaHaib

6. YKaXuTe OCHOBHBIE POAYKTHI peakuui

1-penunnent-2-un —Na 1) 0504 Py, 25°C
NH; (kuak.) 2) NaHSO; H,0
BapuaHTbl OTBETOB:
+ 1-penmnnenTan-2,3-auon (mapa SHAHTHOMEPOB Mpeo-psiaa)
+ mpatc-1-heHuIneHT-2-eH

1-penmnmnenTan-2,3-a1ou (mapa SHAHTHOMEPOB IPUMPO-PsINIA)

1-benmnmnenTan-2,3-a1o (1uacTepeoMepbl)

yuc-1-pennnnenT-2-eH

[IEHTUIOEH30.1

Bonpoc Ne?2.
3aganue:

— HaNMIIUTE MEXaHW3Mbl peakluid, g peakuuil 00O3HAUEHHBIX *  NpHUBEIUTE
CTEPEOXUMUYECKUN PE3yIIbTaT;

— JUTSL peakiuii 0003HAYCHHBIX ** MpUBenTe SHEPreTUUYECKYIO AUarpammy,
— 00BSICHUTE BIMSHUE TEMIIEPATyphl HA KOJMYECTBEHHOE COOTHOIICHUE MPOYKTOB PEaKIiH;

— ISl peakuuii 0003HaYEeHHBIX *** ¢ TOUKM 3peHus] TEOpUU Pe30HaHCa OOBSICHUTE HalpaBlICHUE
peaKImu.
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% Br,
1.” byran —
hv
2.* 1-Byten ﬂb
Br,

3." IIUK/IOTeKCeH ————2—3»
CCl,

Br
4." Drun6enszon —»h 2
Vv

cl,

511 —_—
porer 400 - 500 °C

Tecrosrlii popmar:

1. Boibepute Bce npaBuiIbHbIE (PAarMEHTHI, BXOAAIINE B CXEMY MEXaHNU3Ma PEaKIuu:

Hg(OOCCHj), H,0
'

NaBH, NaOH
—_—

1-0yten
Homep OTBeT
OoTBETa
+ /\/\ H20 Hzo
g N
® “HgOOCH,CH, < Hgoocen; T ~ " HgooccH
®OH, OH
+
/\/\HgooccH3 NaBH, NaOH /Y
OH OH
H,Q ® H,0
! OH — H
'.@ —> /Y\ 5 _H3O+ o
HgOOCH,CHj3 HgOOCCH; HgOOCCH;
NaBH,; NaOH
HgOOCCH;
® “HegoOCH,CH,
® He00CH,CH,
OH
OH

2. BeiOepure Bce mpaBUIIbHBIE (PparMeHTHI, BXOAIINE B CXEMY MEXaHM3Ma PEaKIiu:

B,Hg THF H,0, NaOH
[Iponen - >
Homep OtBert
0TBeTA

64



+ +
BH 5

/\ —— |H;C—CH=—CH, . /\/BH2

+ N~ H,0,
—_—
NaOH

- BH,
BH
/\ —3> H3C_C:H____CH2
hasg ’

H/ 5"

)\ J\ H202 oH
B —_—

\/\ B/\/ H202
—>
NaOH

OH

OH

OH
\/\B/\/ HZO2 OH
_—

NaOH

&* BH

BH
XN —— |H¢—CH—CH, . /<J

| H
H--BE

§*
\H

Bribepure Bce MpaBUIIbHBIC YTBEPKACHUS O CXEME MEXaHNU3Ma PeaKLUu:

Br Br,

2
OpomOeH3011 —>FeBr3 OpomMOeH301 —>FeBr3

+ ATakytolast 9actTuia oopasyercsi KOMIUIEKCOOOpa30BaHUEM TajoreHa ¢
KkucioToi JIprouca

+ Opro-/mapa- monoxeHusi HandoJiee aKTUBUPOBAHHEIC

Merta- oj0XKeHNe HauMeHee AC3aKTHUBUPOBAHHOC

BpomOeH3071 aKTHBUPYETCsI KOMILIEKCOOOpa30BaHUeM ¢ KuciaoToil JIstonca

TeMneparypa npoBeIeHUs] PEAKIIUHU BIHSIET HA COOTHOIIEHUE MTPOAYKTOB

Bribepure Bce MpaBUIIbHBIC YTBEPKACHUS O CXEME MEXaHU3Ma PeaKLUu:

deneron H,S0,4
(3TOKCHOCH30) £°
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ATaka B OpTO-NOJI0KEHUE IPOCTPAHCTBEHHO 3aTPyJHEHA

Artakyrouiei 4yacTuiieH siBIsIeTCsl CEPHBIA aHTUAPUT

[Tpoenenue peaxiuu npu temneparype 100 rpax C npuBoauT K 06pa3oBaHUIO
OpTO-3aMELIEHHOTO KaK OCHOBHOT'O NIPOJIYKTa

Ha mepBoM 3Tare npoucxoauT NPOTOHUPOBAaHUE PeHEeToa

PeaKL[I/IH IMPOTCKACT B HAIIPABJICHUU MCTA-3aMCILICHHA, KAK MCHCC
AC3aAKTUBHUPOBAHHOI'O

Bribepure Bce paBUIIbHBIC YTBEPKACHUS O CXEME MEXaHU3Ma PEeaKLuu:

KYMOJI

CH,COCI

—_—

(n3omponunbeHson) AICl;

+

Tpebyetcs n30bITOK XJI0pUAa amoMuHus He MeHee 10%

+

W3-3a crepuueckoro (hakropa B KaueCTBE OCHOBHOTO MPOIYKTa PEaKIHH
o0pa3zyercs mapa-mpou3BOIHOE

PeaKLII/IH COIIPOBOKAACTCA O6pa30BaHI/ICM TMOJIMAUII IMPONU3BOAHBIX

OO0pazoBaHue MEKTPOPHIHLHOMN YaCTHIIBI COMTPOBOXKIACTCS MIEPErPYIITHPOBKOIL €
oOpa3zoBaHueM 0osee yCTOMYMBOIO KaTHOHA

M30BITOK KaTaau3aTopa OCI0KHIET MPOTEKAHUE PEAKIHH

Bonpoc Nes.

BaﬂaHI/IeI OCYHICCTBUTC MMPCBPALICHUS, UCITOJIB3YS TOJIBKO HCOPraHNYCCKUC PCArCHTHI.

1. [IponaH ——3» alCTOH

2. DTUNeH ——3 3-TeKCUH

3-2-byten ——3» opumpo-2,3-0yTaHInon

4-OTtnnen —— xyoponpen (2-xaop-1,3-6yTaanen)

Tecrosrlii popmar:

1. OcyuiecTBUTE NIpEeBpallCHHE:

[Iponan— 1-Opom-4-mMeTnineHTan

Haunbosee paloHAIFHBIM CIIOCOOOM (C MUHMMAJIBHBIM KOJIMUECTBOM MOOOYHBIX POITYKTOB)
MO>KHO MOCJIEIOBATEIbHBIM JICHCTBUEM HA UCXOJIHOE COCMHEHHUE CIeIYIOINX PEareHTOB:

Homep oTBeTta | OTBeT

+

1) BzaumoneiicTBueM mpomaHa ¢ GpoMOM B IPUCYTCTBUU CBETA

2) BsaumoneiicTBUEM NPOAYKTA, IOIYUYEHHOTO HA IPEIBITyILEN
CTaJluH, C TUAPOKCUAOM Kajus B CHMPTOBOM PacTBOPE MpHU
HarpeBaHuu

3) ANIWIbHBIM 3aMEIICHUEM B MIPUCYTCTBUH XJIOpa MPU TEMIEpaType

4) B3aumoneicTBHEM MOIYUYEHHOTO BELIECTBA C U30MPOINUIIOM JIUTHS

5) C nocnemyoummM paguKaibHbIM IPUCOCTUHEHHEM OPOMOBOAOPOAA
B IIPUCYTCTBUH NMEPEKUCU

1) BzaumopeiicTBueM mpomaHa ¢ GpoMOM B IPUCYTCTBUU CBETA

2) BsaumoneiicTBUEM NPOAYKTA, OIYUYEHHOTO HA IIPEABITyILIEN
CTaJluH, C TUAPOKCUAOM Kajus B CHMPTOBOM PacTBOPE MpHU
HarpeBaHuu

3) ANIWIBHBIM 3aMEIICHUEM B MIPUCYTCTBUH XJIOpa MPU TEMIEpaType

4) BzaumonelcTBHEM MOJYYEHHOTO BEIIECTBA C 2-XJIOPIPOMNAHOM B
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IIPUCYTCTBUU HATPUS
C nocnenyomum pajuKaibHbIM IPHUCOSANHEHHEM OpPOMOBOIOPOIA
B IIPUCYTCTBUU IIEPEKUCH

B3anmopeiicTBrueM nmpomnana ¢ 6poMOM B IPUCYTCTBHH CBETA
B3anmopeiictBueM NpoayKTa, IOJIYy4YEHHOIO Ha IIPEAbIIYIIEH
CTaJuH, ¢ 2-OpOMIIPONIAHOM B NIPUCYTCTBUU HATPHS
bpomupoBaHnuem Ha cBeTy

B3anmonencTBreM MOIy4EeHHOT O BEIECTBA ¢ TUAKPOKCUIOM KaJlus
B CIIMPTOBOM PacTBOPE IIPU HATPEBAHUU

C nocnenyoomum pajuKaibHbIM IPHUCOSANHEHHEM OpPOMOBOIOPOIA
B IIPUCYTCTBUU IIEPEKUCH

bpomupoBaHnuem Ha cBeTy

B3anmopeiictBueM poayKTa, IOJIy4YEHHOIO Ha IIPEAbIYIIEH
cTaguu, ¢ 1-OpoMIponaHoM B MPUCYTCTBUU HATPHS
bpomupoBaHnuem Ha cBeTy

B3anmonencTBreM MOIy4EeHHOTO BEIECTBA ¢ TUAKPOKCUIOM KaJlus
B BOJIHOM PacTBOpE IIPU HATPEBAHUU

C nocrnenyoonmm pajuKaibHbIM IPUCOSAUHEHHEM OpPOMOBOIOPOIA
B IIPUCYTCTBUU IIEPEKUCH

B3aunmopelicTBrueM nmpomnana ¢ OpoMOM B IPUCYTCTBHH CBETA
B3anmopeiictBueM NpoayKTa, IOJIy4YEHHOI'O Ha IIPEAbIAYIIEH
CTaJluH, C TUAPOKCUAOM Kajus B CHMPTOBOM PacTBOPE MpU
HarpeBaHuu

ANTUIIBHBIM 3aMEIIEHUEM B IPUCYTCTBUU OpoMa MpH TeMIepaType
B3anmoaencTBreM MOIy4E€HHOIO BEIECTBA C U30IPOIUIIOM JINTHUS
C nocnenyonmm 31eKTpoGUIbHBIM IPHUCOSTNHEHHEM
OpomoBoAOpoOIa

2. Ocy1ecTBUTE MpEeBpalICHUE:

[Muknorekcan

— 6-OKCOOKTaHOBAasA KHUCJIOTA

HauboJee parMoHaIbHBIM CIIOCOOOM (C MUHUMATHHBIM KOJIMYECTBOM IMOOOYHBIX MTPOTYKTOB)
MOYKHO ITOCJIEA0BATEIbHBIM JICCTBUEM HA UCXOAHOE COCIMHEHHUE CIEIYIOIIMX PEareHTOB:

Homep orBeta | OTBeT
+ 1) XiopupoBaHUEM Ha CBETY LIMKJIOT€KCaHA
2) IlpucoenuHeHneM IUATHIKYIIpATa JIUTHS
3) BsaumopeiicTBueEM, OJIYyYEHHOTO IPOAYKTa, C OPOMOM Ha CBETY

B3anmonencTereM, MOIYyYEHHOTO IIPOLYKTa, C THIPOKCUIOM KaJus
B CIIMPTOBOM PacTBOpE IIPU HATPEBAHUU

OxucneHneM nepMaHraHaToOM Kajlisl B KMCIION cpesie IpU
HarpeBaHuu

1)
2)

3)

5)

XJIOpUPOBAaHUEM HA CBETY LIUKIIOI€KCaHa

[IpucoearneHneM XJI0p3TaHa B IPUCYTCTBUU XJIOPUAA ATFOMUHUS
(1)

B3aumoneiicTBuem, Noiny4eHHOro0 IpoAyKTa, ¢ OpOMOM Ha CBETY
B3anmonenicTBreM, OIYy4YEHHOTO IIPOLYKTa, C THIPOKCUIOM KaJus
B CIIMPTOBOM PacTBOpE IIPU HATPEBAHUU

OxucneHneM nepMaHraHaToOM Kajlisl B KMCIION cpesie IpU
HarpeBaHuu

1)
2)

XIIOpUPOBAaHUEM HA CBETY LIUKIIOICKCaHa
[IpucoenrHeHneM XJIOpITaHa B IPUCYTCTBUU HATPUS IIPU
HarpeBaHuu
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3) BsaumopeiicTBueM, OJIy4EHHOTO IPOAYKTa, C OPOMOM Ha CBETY

4) BsaumoneiicTBuEM, IOITYYEHHOTO IPOAYKTA, C THAPOKCUIOM Kalus
B CIIUPTOBOM pacTBOpE IIPU HarpeBaHUU

5) OxucneHueM nepMaHraHaToOM Kajlus B KMCIIOH cpesie IIpU
HarpeBaHuu

1) XiopupoBaHuEM Ha CBETY LIMKJIOT€KCaHA

2) IlpucoenuHeHneM IUATHIKYIIpATa JIUTHS

3) BsaumopeiicTBueM, OIYy4EHHOTO IPOAYKTa, C OPOMOM Ha CBETY

4) BsaumoneiicTBuEM, IOITYYEHHOTO IPOAYKTA, C THAPOKCUIOM Kallus
B BOJHOM PAaCTBOPE IIPU HArpeBaHUU

5) OxucneHueM nepMaHIraHaTOM KaJlus B IIEJIOYHOM cpese Mpu
HarpeBaHuu

1) XiopupoBaHuEM Ha CBETY LIMKJIOT€KCaHA

2) IlpucoenuHeHneM IUATHIKYIIpATa JIUTHS

3) BsaumopeiicTBueM, OJIYy4EHHOTO IPOAYKTa, C OPOMOM Ha CBETY

4) BsaumoneiicTBuEM, IOITYYEHHOIO IPOAYKTA, C THAPOKCUIOM Kallus
B CIIUPTOBOM pacTBOpE NP HarpeBaHUU

5) OxucneHueM nepMaHraHaTOM KaJlus B IIEJIOYHOM cpesie Ipu
HarpeBaHuu

1.3anomHUTE CXeMy CHHTE3a, COOTHECS OYKBEHHOE 0003HAYCHHE MTPOYKTa PEAKIIUHU C €TO
Ha3BaHUEM.

H,SO NBS g —HBr,. o _2Znt° g
M3onponaHon — =l A ROOR
{0 ROOR, h
A | nponieH
B | 3-6pommporn-1-en
C | 1,3-qubpommnponan
D | uukionponan

nponaH-2-cyab(pOKHUCIOTa

1-6pom-1-miponen

1,2-mubpommnponan

IIPONVH

2. 3amonHHTE CXeMy CHHTE3a, COOTHECs OYKBEHHOE 0003HAYCHHE MPOIYKTA PEAKIIUH C €TO

Ha3BaHHUECM.
KOH NBS Br,
MponaH ﬂ’ A B ¢ CClI D
h EtOH, t° 4

A | 2-6pommpornan

IIPOIEH

B
C | 3-6pom-1-nponien
D | 1,2,3-rpuGpomnpomnan

1-6pommpornan

IpomnaH-1-amMmuH

2-6pommpornas-1-aMux

1-6pom-1-miponen
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3. 3anonHHUTE CXEeMY CHHTE3a, COOTHECS OyKBEHHOE 0003HAYEHUE MPOIYKTA PEAKIIUHU C €r0o
Ha3BaHUEM.

o
M3onponaHon H—ZSOA> A . B %{ c Zn—t> b
$0 >350°C
A | nponieH
B | 3-xnopmnpon-1-exn
C | 1-6pom-3-xmopnponan
D | nuxionpomnan
nponaH-2-cyab(pOKHUCIOTa
1-6pom-1-mponen
1-xs10p-1-nponexn
MIPOIHH
Bonpoc Ne4.
3amaHue: yCTaHOBUTE CTPOEHUE COCTUHEHNUS, HAMMUIIUTE YKa3aHHBIC PEaKLIUH.
2)11122)?1\;5123823 C7H1602 Atlzg > C7H12

KOH
1. CH,,Br——>» CH,, —
crmpr, t°C KMnO,
(R-xoudurypauus) 1.SO. 1L.O.{°C ALCETOH M MaC/sHas (byranoBas) KucIOTa
20Uy o,

1) Hg(OCOCH,), H,0
2) NaBH, OH®

KMnO
2. C9H10_m CoH 1,0,

KMnO HNO

4 3

CgHO,————» C.H.N

H,S0, H,0,10C 8 64 g5 og CsH5NOs

COrJIacOBaHHAsk OPHEHTALUS OIHWH U30MEP
3aMeCTUTENEN

» C,H,,0

%» C9H10C1Br (HE MOXET CyIIecTBOBATh B BU/E ONTHIECKUX H30MEPOB)
v

3.CoH,,Cl — B
2 C,H,CIBrO,
KMnO, C.H.ClO. — FeBrs, t°C  oyg HU30Mep
H,SO, H,0,t°C 7 %772  I\a co
[N2:CO o, 1

Tecrosrlii popmart:
1) OsO,4 H,0, 25 °C CgH1205

2) NaHSO3; H,0 ONTUYECKU HEAKTUBHOE COEIUHEHUE
CeH Bry
610 > rapa YHaHTHOMEPOB
CCl,
KMnO, _ ATUITITHOBAS KUCIIOTA
(o]

H2SO,, t (rexcaH-1,6-1u0Bast KUCIOTA)
+ UKJIOT€KCEH
+ (1R,2S)-muknorekcan-1,2-1uomn
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(1R,2R)-nimkmorekcan-1,2-auon

1 -MEeTUIIUKIIOIEHTEH

(1R,2S)-1-MeTUI-IIMKIONIEHTaH- U OJT

Me30-TeKcaH-3,4-11o

rekcat-1,6-nuon

1) 0504 Hp0,25°C_ ¢.,,0,

2) NaHSO3 Hy0 OTNITUYECKH HEAaKTHUBHOE COCIMHECHUE
Br2
CsH1o napa YHAHTHOMEPOB
CCl,
KMnO, _ aUTIHOBAS KUCIOTA
o
H2SO0,, ¢ (rekcan-1,6-1uoBas KMCIOTA)
+ [UKJIOTEKCCH
+ (1R,2R)-1,2—nubpomitukiorekcat, (1S,2S)-1,2—aubpoMuukiIorekcan

(1R,2S)-1,2—nubpomimknorekca, (1S,2R)-1,2—aubpoMuukiorekcan

1 -MeTUIIUKIIOIEHTEH

(1R,2R)-1-meTmi-1,2-nubpomiukionentas, (1S,2S)-1-metun-1,2-1uOpoMIMKIONEHTaH

rekca-1,5-aquen

(1R,25)-1-metun-1,2-qubpomiukinonenta, (1S,2R)-1-metun-1,2-1uOpoMIIMKIONEHTaH

(R)-5,6-nubpomrekc-1-eH, (S)- 5,6-mubpomrekc-1-eH

8.3.2 IIpuMepbI KOHTPOJIBbHBIX BONPOCOB /ISl HTOTOBOI'0 KOHTPOJISAA OCBOCHUSI A CUMIIIMHBI
(3 cemecTp — 3K3aMeH).

DK3aMEHAIlMOHHBI OWJIeT BKIIOYaeT KOHTPOJBHBIE BONPOCHl TO pazaenam 4-6 paboueit
MIPOrPaMMBbI JTUCIUTLTAHBI u COJEPIKUT 4 BOIIpOCA.
1 Bonpoc — 15 6amnoB, Bonpoc 2 — 8 6amnos, Bornpoc 3 — 10 6amio, Bonpoc 4 — 7 6aos.
buuer recroBoro popmara:

buneTr cocTouT aHamOTHYHBIM 00pa30M U3 YETHIPEX BOMPOCOB (0JI0KOB): 00K peakiuit (16 6.);
O01mox mMexaHu3MOB-Teopus (8 0.); cxembl cuHTe3a (12 0.); 3agaya Ha YCTAaHOBIECHUE CTPOCHUS

(46).

Bonpoc Nel.
3amaHue: 3aKOHYHMTE YpaBHEHUS pEaklui, NaiTe Ha3BaHUS IOJYYCHHBIM COCAMHCHUSM, IS
MIPOJYKTOB PEaKIuii, 0003HAUYECHHBIX * MIPUBEANUTE CTEPEOXUMUICCKUI pe3ybTar.
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1. DrunMarauiiionu C—Hri%

C,H.OH
2 MeTwIMarHuiiogu ——2—g

aleToH
3. 3TI/IJ1MarHI/H716p0MI/IzLH—> 19
oo HCl
3TaHaJb H.O
4. dennnMaraui6poMu > 2
eee  HC
CH,OH
5. ByTHnTHII ———3
TecToBbIit popmar:
. 1) mponuu
Oy THIITUTHI ) 1p
1) 2) OyTaHOH
+ Jlutuenas conp 3-metunrekc-4-un-3-ona

3-meTuirexkc-4-uH-3-oi1

3-METHJITEeNTaH-3-0J1

JIutneBas coip 3-MeTWITenTad-3-0j1a

3-meTunrexkc-4-eu-2-oi

2-x50p-N,N-musTunmnpmnoat- 1 -aMuH M»
2) H,O/aneron
+ 2-(IMATUIAMUHO)IpoNaH-1 -0
2-(3TUIaMUHO)IponaH-1-o
2-(IMATUIAMUHO)IPONIaH-2-0J1
1-(muyTHIIaMUHO )TIpOoTaH-2-0J1
1-(muyTHIamMuHO )TIponad-3-o0J1
3-( BzCl AlCl,
TUITHIIAMHHO)PCHOT ——3 | — 3
3 P 170°C
+ (4-(mmyTIIaMuHO)-2-ruAPOKCU B eHIT ) (DEHUITKETOH
+ 3-(nuyTHnamMuHO)(peHms OeH30aT
(2-(mmyTIaMuHO)-4-ruapokrcud eHmn)HeHUITKETOH
(4-(mu THIIAMUHO)-2-THAPOKCUDESHIIT ) OCH3UIKETOH
3-(mmaTHaMuHO)O6eH3MI OeH30aT
" (25,3R)-2-6poM-3-MeTHUITICHTaH %{» ;; IliI/szISI:l’ E}II\/ISF)
+ (2R,3R)-3-meTunneran-2-oi
+ (25,3R)-2-a3u10-3-MeTHINICHTaH
(2R,3R)-2-a3un0-3-MeTUITICHTaH
(25,3R)-3-metuinmneran-2-01
(2R,35)-3-metunmneran-2-01
Bonpoc Ne2.

3amaHue: HamUIIUTe MEXaHW3Mbl pEaKUui, Uil peakiuii 0003HAUYEHHBIX * MpPHUBEIUTE
CTEPEOXUMUYECKUN pEe3ysIbTarT.
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1.%(S)-2-bpomOyTan _NaOH

H,0
NaOH, H,0
2.n-Hutpoxnop6eH3oin T>

2 4>

% SOCI
4. (R)-Z-HGHTaHOHm

socl,

*
5:(S)-2-Tlentanon W

Tecrosrlii popmar:

1. BeiOepuTe Bce BepHbIe YTBEPKICHUS, XapaKTEPU3YIOIIHE MEXaHU3M IPEATI0KEHHON

peaxkuuu.
3TaHOII
[uknorekcaHoH >
NaOH
Homep orBeTa 0TBET

+ B nanHo# peakuuu AeHCTBUEM KaTaau3aToOpa aKTUBUPOBAH
HYKJIeopH

+ Pe3ynbraToM npuCcoOeIMHEHHs OJHOTO MOJIb CIIUPTA SBIISAETCSA
MOJTyaleTallb, KOTOPBI HE MOXKET OBITh Jlajiee MPEeBpallEH B alleTalb,
IIOCKOJIbKY THJIPOKCUI-UOH SIBJISICTCS «IUIOXOW» YXOMSILEH IPyIIon

+ CKOpOCTBIMMUTHPYIOIIEH CTaAUEN SBIISAETCS IPUCOEINHEHUE

STOKCU-MOHA K KapOOHMWIIBHOM rpymme cyocTpara

B nanHo# peakiuu AeHCTBUEM KaTaau3aTOpa aKTUBUPOBAH aTOM
yraepoaa KapOOHUIHbHOU TPYTIITBI

Pe3ynbraToM npucoeIMHEHHs OJHOTO MOJIb CIIUPTA SIBIISAETCSA
MOJTyaleTallb, KOTOPBIN 3aTeM JIETKO JaéT KapOOKaTHOH,
CTaOMIIN3UPOBAHHBIN PE30HAHCOM, K KOTOPOMY U NMPOUCXOAUT
[IPUCOECIMHEHUE BTOPOTO MOJIb CIIMPTA

Pe3ynpTaToM nprucoearuHEeHUs: OAHOTO MOJIb CIIUPTA SBISAETCS
MOJTyareTanb, KOTOPhI He MOXKET OBITh Jaliee MPEeBpaIICH B alleTallb,
MMOCKOJIbKY OTCYTCTBYET MOJBUXKHBIA TPOTOH, KOTOPBI MOT OBIOBITH
OTIIEIIEH TUAPOKCUI-UOHOM

2.Bribepute Bce BepHbIe YTBEPXKICHU, XapaKTepU3YIOIINE MEXaHU3M MPEI0KEHHON

peaKkiuu.

OeH3aIbaEeTH I

ArnetoH

NaOH

-
>

Homep oTBeTa 0TBET
+ DTO MEXaHU3M aJIbJI0JIbHO-KPOTOHOBOM KOHJEHCAIIUU
+ Posib rupokcuia B OTIIEINIEHMU TPOTOHA OT METHUJIEHOBOM T'PYIIIIbI
+

[TpoaykT peakuuu AuOEH3aIbaIleTOH

[TpoaykT peakiuu 2-QpeHuImnponas-2-oi

Posb ruipokcua B IpUCOCIMHEHUH TUAPOKCUTPYIIIBI K KETO-TPYIIIIE

910 Mexann3M KigiizeHa

D10 MexaHU3M 00pa3oBaHMs alleTajlel u KeTajei

3.Bribepute Bce BepHbIe YTBEPXKICHHS, XapaKTEPU3YIOIIUEe MEXaHNU3M NPEI0KEHHON

peaKkiuu.
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NaOH (ko)

beuzanpnernn
Homep oTBeTa 0TBET
+ Posnp ménoun B npucoeMHEHUH THIPOKCUI-NOHA K KapOOHUIBHOM
rpymnmie
+ Cragus 1ucnponopLuOHUPOBAHUS — ATO NIEpeadya r’MApUA-UoHa KO
BTOpO MOJIEKyJie O€H3aJIbJIETHAA U €T0 IPUCOCTUHEHUE K
KapOOHMIIBHOM rpynime
+ [TpoayKThl peakiuy HaTpreBasi COJIb OCH30HHOM KHCIOTHI U

OCH3UJIOBBIHM CITUPT

ITpoaykThl peakiyu OeH30iHas KUCIOTa U (DEHUIIMETAHO

Pons H_[éJIO‘{I/I B OTHICTIJICHUHU IMOJABUKHOI'O IPOTOHA OT aJibACrujaa €
00pa30oBaHHEM €HOJIAT-UOHA

Cranus AMCTIPONIOPIIMOHUPOBAHUS — ATO OTIIEIUIEHUE IPOTOHA OT
KpaOOHMIIBHOM rpynibl OeH3abIeru/a, IpuBoasIIee K e
JUCTIPONIOPIIMU C BO3MO>KHOCTBIO MOCTIETYIOIIETr0 MPUCOSAUHEHHS K
HEW MOJIEKYJIbI BOJIBI

Tonbko anpaeruapl, KOTOpbIE MOTYT C(HOPMUPOBATH EHOJIAT UOH,
nozBeprarorcs peakunu KanHunuapo.

1.Ykaxxute Bce paBUIIbHBIE (hparMEeHThI U IPOIYKTHI, U3 KOTOPBIX COCTABIISETCS CXeMa
MEXaHU3Ma MPEICTaBICHHON PEaKIUU:

. ALCTUIXJIOPU I
beH3unoBbIN ClIUpT >
t

Homep oTBeTta | OTBeT

+ - .. Re)

O- : O(? O Ph
+
B J——
)k“ /K@ HZC\"
H;C Cl: H,c” @ H,C Cl: OH
+

H,C™ c.1.
0: T o o
S
. @ P + (-j.l.
C Cl: H,C
CH,
0: 0® ] i
Joe I [+ P — M e
H.C HyC .- H;C 0%
’ CH, OH }|1
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L/

H

k eun

- HCl1

2. VKaxuTe Bce MpaBUIIbHBIE (PparMeHTHI U MPOAYKTHI, U3 KOTOPBIX COCTABISETCA CXeMa
MEXaHU3Ma MPECTAaBICHHON PEaKIUU:

dhenon
Auerunxiopup >
NaOH, ¢
Homep orBeTta | OTBeT
)k - /K@ + Ph—O —_—
H;C Cl H,¢~ ® 1 H5C Cl:
+ NS
COi O NaOH
O
)<.. Ph 'NaCI )L /
+

)L R T] e
@ -—> + 1(.:.1-
H,C
CH,
Ph .. Ph
- > + © .
H3C .o
CH,
:0
NaOH
/ = = "/Ph
- NaCl, H;C 0
H -H,0
..@

:0:

O: : 0@ .
)k - )\ /K@ + Ph—QH —
5C CI: Hyc” @ I H,C cl:
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d '
e, s
.. TPh _NaCl, S

H,C 0

Bonpoc Nes.

BaﬂaHI/IeI OCYHICCTBUTC IMMPCBPALLICHUS, UCITOJIB3YS TOJIBKO HCOPraHNYCCKUC PCArCHTEI.

1.Ben3on u MeTaH ———3»= GeH3aTbAHMINH (GEH3MITHICHAHUIINH)

2-3THneH ——3= 1-GyTaHos (MPUMEHUTE peakiuio I puHbspa)

3-Tonyon ——3 (eHmTyKCcycHas KHCIOTA

4-DTHneH ———= >TUNOBHIH dbUp oi-aTaHEHA (2-aMHHOTIPOTIAHOBOM KHCIIOTHI)

5.benzon ———®» aqununosas (1,6-rexcanguoBas) KHCIOTa

Tecmoeswtii hopmam:

1. YkaxkuTe npaBUiIbHYIO IOCJIEI0BATEIBHOCTD CTaJNN, IO3BOJISAIONIYIO OCYIIECTBUTh
yKa3zaHHOE MpeBpalleHne Hanbosiee paluoHaIbHBIM CIIOCOO0M (C MUHUMAJIBHBIM KOJI-BOM
MOOOYHBIX MPOAYKTOB U C MUHUMAJIBHBIM YHCJIOM CTafHi): 2-(heHnmaeTuia xaopua— N-

OeH3uimponat- 1 -aMun

Bapuantsl 0TBETOB

+

1) B3auMoz€eiCcTBIE HCXOIHOTO XJIOPaHTUAPUIA C aMMHUAKOM B
MUPUINHE

2) B3auMo/JIeiiCTBHE TOIYYEHHOTO ¢ OPOMOM B IPUCYTCTBUH 4-X
SKBUBAJICHTOB rupokcuaa Hatpus npu 0°C Ha nepBoii ctaauu, ¢
MOCTIeIYIOIIUM HarpeBaeM peakmoHHoN Macchl 0 70°C

3) B3aMMOZEMCTBHE MTOJIyYEHHOTO C IIPOMAHAIIEM B 3TUIIOBOM
CIUpTE IPU HarpEeBaHUU

4) BOCCTaHOBJICHHUE MOJYYEHHOIO Ha MPEABIAYIIEN CTaIuu
TeTparugpodopaToOM HATPHsI B STHIOBOM CIIUPTE

1) B3auMo€eiCTBIE HCXOIHOTO XJIOPaHTUAPUIA C aMMHUAKOM B
MUPUINHE

2) BOCCTaHOBJICHHUE MOJYYEHHOIO Ha MPEAbIAYILIEN CTaIuu
IIOMOTUAPHUIOM JIUTHA B TETparuapodypane ¢ nmociaeryomum
MOJIKMCIIEHUEM B BOJTHOM pacTBOpe

3) B3aMMOJEMCTBHE MTOJIyYEHHOTO C IIPOMAHAJIEM B
auMeTwIhopMamMuie Ipy HarpeBaHuU

4) BOCCTaHOBJICHHUE MOIYYEHHOIO Ha MPEABIAYILIEN CTaIuu
TeTparugpoOopaTOM HATPHsI B STHIIOBOM CIIUPTE

1) B3aumopeiicTBue ucxoaHoro xjaopanruapuna LiAIH(t-Buo)s ¢
MOCTIeIYIOIUM TOAKHCICHHEM B BOJHOM PacTBOpE

2) B3aMMOJEICTBHE MOIYYEHHOI'O C 1-ponmIaMiHOM

3) BOCCTaHOBJIEHHE MTOJIyYEHHOTO Ha MPEABIAYLIEH CTaauu
TeTparugpoOopaTOM HATPHsI B STHIIOBOM CIIUPTE

1) B3auMoOJeCTBHE UCXOIHOTO C |-MpONuIaMUHOM B TUPHUIUHE
2) KUCIIOTHBIN TUIPOJIN3 MOTyYEHHOTO PH HarpeBaHUH

3) B3aMMOZEMCTBHE MTOJIyYEHHOTO C TUAPOKCUIOM HATpUs B
BOJHOM PacTBOpPE
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2. YKaXXuTe NpaBUIbHYIO IOCIEI0BATEIbHOCTD CTaJANN, IO3BOJISIONIYIO OCYIIECTBUTh
yKa3zaHHOE MpeBpalieHne Hanbosiee paluoHaIbHBIM CIIOCOOOM (C MUHUMAJIBHBIM KOJI-BOM
MOOOYHBIX MPOAYKTOB ¥ C MUHUMAJIHBIM YHCJIOM CTaJMi): MPOIaH-1-01 —3TUIaMUH

BapuaHTsl 0TBETOB

1) okucIeHHe UCXOIHOTO MTEPMAaHTaHATOM Kajlus B KUCIIOHN cpejie
2) B3aMMOJICHCTBHE MOYYCHHOTO C MeHTaxyiopuaoM (ocdopa
3) B3auMO/IeiiCTBUE MOIYYEHHOTO C U30BITKOM aMMHUaKa

4) B3auMoJieiicTBHE TOIYYEHHOTO ¢ OPOMOM B IPUCYTCTBUH 4-X
SKBHMBAJIEHTOB T'UAPOKCUA HATPUS

1) okuciieHue, MOIy4EeHHOTO Ha MPeIbIAyLIEH CTaauu
xsopxpomatoM npuanHa (PCC) B qumerunkapboHarte

2) B3aMMOJEICTBHE MOITYYEHHOIO C aMMHAKOM

3) BOCCTaHOBJIEHHE MTOJIyYEHHOTO Ha MPEABIAYIIEH CTaauu
IIOMOTUAPHUIOM JIUTHA B TETparuapodypane ¢ mociaeryromum
IIOJIKMCIIEHUEM B BOJTHOM pacTBOpe

1) B3anMoeiicTBHE UCXOTHOTO C OPOMUIOM Kajws B
MPUCYTCTBUU CEPHOI KHCIIOTHI IPU HArPEBAHUHU

2) B3aMMOJEICTBHUE MOITYYEHHOI'O C HUITPUTOM HaTpHsl B
auMeTuIhopMamMuie Ipy HarpeBaHuu

3) BOCCTaHOBJIEHHE MTOJIyUEHHOTO Ha MPEABIAYIIEH CTaauu
KEJIE30M B COJITHOM KHMCIIOTE € IOCIEAYIOLIUM
B3aMMOJICICTBUEM C TMAPOKCHIOM HATPUs B BOJHOM PacTBOpE

1) okucIeHHEe UCXOIHOTO MTEPMAaHTaHATOM Kajlus B KUCIIOHN cpejie
2) B3aUMOJICHCTBUE MOTYYEHHOTO C THOHWIXJIOPUAOM B
MUPHUITHE

3) B3auMO/IeiiCTBUE MOIYYEHHOTO C U30BITKOM aMMHUaKa

4) BOCCTaHOBJICHHUE MOJYYEHHOIO Ha MPEABIAYILIEN CTaIuu
IFOMOTUAPHUIOM JIUTHA B TETparuapodypane ¢ mociaeryromum
MOJIKMCIIEHUEM B BOJTHOM pacTBOpeE

(CH5C0O),0
AuunnHa >

Br2 H20 1. NaNOZ, 3HC1, 0 0£j 4

—> 3

> 2
CH,COOH  NaOH,# 2. Cu,Br,, °

HomMmep BeurectBa

CTpykTypa BenecTBa

1

AneraHunusg

4-bpomatieTaHIIN T

4-bpomaHwivH

2
3
4

1,4-JIubpomben3on

3-bpomanieranuiug

3-I'mapokcuanieTaHuIn g

denon

76




1) Fe + HCI NaN H,O
Hutpobenson u» 1 aNoO, - 2 CL(O\QZ 2—»() 4
2) NaOH, H,O  3HCI, 0-5 °C Hy50,, 1
Homep BemrecTBa CTpyKTypa BelecTBa
1 AHUINH
2 ben3onana3zonuil xaopua
3 benzonutpuin
4 Bensoiinas kuciora
bensunamuna
Touyoun
A3zoben3on
3
+ Br NaNO H,PO
Hutpobenzon l)Fe—HCL 1 _2> —2> 3 375 4
2) NaOH, H,O H,0 3HCI, 0-5 °C
Howmep BemecTBa CTpyKTypa BeliecTBa
1 AHUINH
2 2,4,6-TpubpomMaHUINH
3 2,4,6-TpuOpomMOeH3011Ma30HUHN XITOPUT
4 1,3,5-Tpubpomben3on
AHWIUH TUAPOXIIOPU
4-bpomaHWINH
4-BpoMOeH3011Ma30HUN XITIOPHL
Bonpoc Ne4.
3aaHue: yCTaHOBUTE CTPOCHUE COCTUHEHMS, HAMTUIITNTE YKAa3aHHbBIE PEaKIIUU.
CH3M§I CH T
4 — 12T peakuio cepeOpsiHOro 3epKana
1. C5H12O — Q o
C H,CHC-
S IR EY:TCE T
NH,OH LiAlH
2 C;H,;NO —A>T1“q> CsH 3N (S)-xondurypanms
| pacTBOpSIETCS
4 NaOHKOH”L
2. C6H13NO
OIITUYCCKU M C HSO Na + C H11N LCl»paCTBOp}IeTCH
aKTHBHO H,0, t°C | (S)- KOH(bI/IpraHI/IH
Na,C
HC] L B o1 O 2 ; O T
NaO HE pearupyer
H,0, 100°C
INaOH, 15% HCI
3.  CgHyBr s’ 35005(:;". » CgH,,O (1Ba nuzomepa)
KMnO,,

H,S0, H,0,t°C

C7 SBI'O —'L>

H,S0,, t°C C,H,BrNO, (oxuHx nsomep)
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Na,CO
— 2 3
H,0 COzT

4. C,H;NO,—]
H NaNO CuCl HNO OJIMH U30Mep
——2 C,H.-NO = —_— 3
Ni, p, f°C 7757 2 3HCI, 0—50C> vee t°C> C7H50102 H2SO4, s MOHOHHTPO-
HCl NPOU3BOHOTO
pacTBOpACTCA
H,O Na,CO
ﬁ» C5H1002_2kC02T
CHSOI;I
5‘ C5H9CIO_ t°C C6H1202
OIITUYECKU
AKTUBHO ﬂB} C5H11NO ﬁ» C4H11N Lck pacTBopsieTcA
4 a KOHIT

Bce mpoaykThl peakiuii UMeroT (R)-KoHHUTYpaIiio

Tecrosrlii popmar:

NaCO; o T
- 2

—(%3(%4> CyH,Br,NO, Hapa 5HaHTHOMEPOB 9pumpo-psna
CoH,NO,;
KMnO Bry
H28044t » C,H;NO, FeB—I‘lt» C;H,BrNO, 1 usomep
MaJIOHOBBIH
1)SOCI H
2))Me012{ C1oHgNO, % Cy7H;NOg +O> C1iH i NOg
0
1) KMnO, H,0, 0°C_ C,oH,0, mapa SHAHTHOMEPOB Mpeo-psja
2) HCI, H,0
+ (E)-3-(3-auTpodheHmNn)npor-2-eHoBas KUCJIOTa; 3-(3-auTpodenmn)nenta-1,5-
JMOBast KMCIIOTA
(£)-3-(4-autpodenun )npormn-2-eHoBasi KUCIIO0Ta; 3-(4-autpodenun)mnenra-1,5-
JIMOBast KMCIIOTA
2-(3-(MeTHITHUTPO)HEHMIT)yKCYyCHASI KICIIOTA; 2-(3-(meTmitHUTPO)heHnT )0y TaH-
1,4-nuoBas KUCI0Ta
2-(4-(MeTWITHUTPO)HEHUIT)yKCYyCHASI KHCIIOTA; 2-(4-(metuHUTPO)(heHnT )0y TaH-
1,4-1uoBas KUCI0Ta
2)
HCl
0  HepacteOpaeTcs
] ——
C¢HsNO3 _Py_>C8H7NO4 _P(21h> CgHoNO, HCI, H,0 CsH7N;0,Cl Tt corsacopanihs
0 opuceHTalusd
0°C 3amecTuTenei
1) NaOH, H,O HNO HNO
) 27 CoHN,0, — i CoH,N,05 mer®, CoHiN;O;

2) NaNO, H,S0, 0°C Hy0, t H,S0, t

1 nuzomep
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+ 4-nuTpodeHuIaneTar;

2,4,6-tpuHUTpOdEHOIT

2,4,6-TpUHUTPO30EHOT

4-TUIpOKCUALICTAHUITU]

2-TUIpOKCHaeTaHAIH]L

2-HUTP030-4,6-TMHUTPODEHOT

3-HuTpodeHunanerat

2,5,6-TpuHUTPOEHOTT

@OHJI OLICHOYHBIX CPEACTB IIPUBEIAEH B BUJE OTACIBHOIO JOKYMEHTA, SBIISIOLIEIOCS
HEOTHEMJIEMOH YacCThI0 OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI.

8.4. CTpykTypa U npuMepbl OUIeTOB AJs1 3auéma c oyenkou (2 cemecTp) u Ik3amena (3

ceMecTp) .

3auém c oueHKoll 110 TUCIMIUINHE «OpeanuuecKkas Xumusay» IPoOBOIUTCS BO 2 CEMECTpeE
Y BKJIIOYAET KOHTPOJIbHBIE BOIPOCHI 1O pasnenaM 1-3 pabodeil mporpaMMbl TUCIMILIMHEL. buier
U1 3a4éma ¢ OUeHKOoU COCTOUT U3 4 BOIIPOCOB, OTHOCALINXCA K YKa3aHHBIM pa3JieaMm.

[Tpumep Ouneta i 3auéma ¢ oyenKoi:

«Ymeeporcoaro»

Munucmepcmeo nayku u evicuie2o oopazoeanus P@

3aB.kadenpoit

OPraHUYEeCKON XUMUUU

Poccuiickuii XUMHKO-TEXHOJIOTHYE€CKUH YHUBEPCUTET
umenu .M. MenpesieeBa

(J1omKHOCTB, HAUMEHOBaHKE KaeIphl)

Kadenpa opranndeckoii xumun

A.E. lllexoTuxuH
(IToamucs) (M. O. damuus)

20 T

« »

18.03.01 «XuMnyeckasi TEXHOJIOTHS»
IMpoduib — «TexHo0rHusi OPraHNYECKNX BeLIeCTB, XHMHKO-
(apmManeBTHYECKHX NMPENAPATOB H KOCMETHYECKHX CPEICTBY

Opraanyeckasi XuMus

I. Hanumure ypaBHeHUsl peaKiuii, HA30BUTe MoJy4YeHHbIe coennHeHusn (14 6aioB). [das

Bujer Ne (

peakuuii 4 u 11 yxaxure crepeoxumudeckuii pesyabrat (1 6amn):

B
L.IluknoneHTeH —1“2>
CCl,

8.3-Metui-1-nenrex %}%

9- Hutpostunen ﬂ»

C,H,OH
2.IIponuH HNO

KOH, t°C 10.7-MeTOKCUTOITY Ol 3

al H,SO0,, t°C
3- XnopGenzon ———=2—p 1) 0s0,, 25°C
P FeCl,, t°C 11.(Z)-2-Tlenten ) 225
3H 2) H,0, NaHSO,
4.n-Kcuon i B.H H.0
Ni, p, t°C 12.Ctupon 2 Oy 2 ZP

NaNH, C,H_Br (BMHUIIGEH30IT) " OH

5-Ilponns ——— — B
3w % 13.31unbenzon —— Zgm
KOH hv
6.2-Bpom6yTan —OLP B
coupr, t 14.Bbenzanpuerun L2
7. I/I30HpeH HBr ( 1 MO.]'I])* FeBrS’ tc
(2-meTun-1,3-0yTtanneH)
I1. lIpuBeauTe MexaHU3MBbI cieaylmuX peakuuii (8 6a110B):
HBr
1. DTOKCHITHIIEH ————3 (3 6amma)
Ykaxxkure CTEPEOXUMUYECKHUHT pesyabrar peakuuun u

KOH(UTYPAIUIO CTePeon30MepoB 10 R,S-HoMeHKIaType.

(1 6amn)
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0}

Co
2 H.C Cl

. ®enerod 4 Ganna
(srokcubenson)  AlCl, t°C ( )

B TepMuHax Teopuu pe3oHaHca O0BACHUTE HATIPABJIEHNE PEAKIUH.

I11. IlpuBennTe cxembl npespamennii (10 6an10B):

benzon u nponanos —— = 2-6poM-2-(n-6pomdeHmn)mpomnal
(5 6amnos)
2. [lponaH ——» 3-Gpom-1-xaoprpomnan (5 6amtoB)

IV. YcranoBure cTpoenue coennHenus (2 6ana). Hanmmmre Bce ykazaHHble peakuu (5
0aJL10B):

2HB KOH H ;
— - C,HgBr, ——— C,H, - C,Hg——
CCl, crimpt, 300°C 4 Pd, PbO/CaCO, 4 C

Cu(NH,),OH
u( q)z >

C,Hg C,HCu (ocanoxk)

H,0
»C,HgO
HgSO, H,SO,

Yxkaxure koHpurypauuio coeauaenus coctara C4Hs.

Or1eHKa 3a0aHui:
Ne 3amanus 1 2 3 4 5 p
Orenka, oamn 10 5 10 10 5 40

buuer recroBoro popmara:
buneT cocTouTt aHAIOrMYHBIM 00pa30M U3 YETHIPEX BOMPOCOB (0610KOB): 010k peakuuii (20,5 6.);

6mokx Mexanu3mMoB-Teopus (4,5 6.); cxemsl cuaTe3a (12,5 6.); 3a1a4a Ha YCTaHOBJICHUE CTPOCHUS
(2,56).
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8onpoc 1 YKaXuTe OCHOEHOM NPOAYKT PEaKUWM

Moxa Het -
e HNO; (paso.)
Bann: 1.0 140°C
T Omverurs
eonpoc 3. (1-HUTPO3TMA)LUMKNOrEKCaH
&
Peaakrupoeams b. 1-HWTPO-4-3TMALMKAOrEKCEH
Eonpoc
C.  1-HUTPO-2-3THALMKNOTEKCaH
d. 1-HWTPO-1-3THALKMKNOrEKCaH
e, 1-HUTPO-3-3TUALMKNOreKCaH
f.  (2-HUTPO3TWMA)LMKAOreKCaH
Bonpoc 2 =
- 3aMeLUERHbIE 3TUAEHDI MOTYT PEArMPOEBaTE € raN0reHOB0A0POAOM MO ABYM HaNPABAEHWUAM B 33BUCMMCCTH OT CTDOEHWUR 3aMECTUTENR,
D:‘:T:ET Cxema Aara HuXe. YCTaHOBMTE COOTEETCTEUE MeXay Z-3TMAEHOM (rae Z-370 3aMeCTUTeNs/PYHKLUWOHANbHAR rpynna) u
HanpasAeHKEM, MO KOTOPOMY OBPa3yrOTCA MPOAYKTbl COOTBETCTEYHOLUENO CTPOSHMA,
Ban: 20
T Om A or
THTE HAIpaBIeHHE
sonpoc L Z-CL{—CH3 (paneMHYMeCcKas CMeCh)
HBr ’
bl Z-CH=CH, ———
Peaxrupoears manpasnenue B
— >  Z-CH;~CH;,-Br

MPCNEHOEaA KUCAOT2 BuiGepure... N
3,3,3-puxacpnpon-1-ex m
HATPO3THAEH BeibepUTE.., :

XNCp3TUAEH BribepuTe... s



Bonpoc 3
Moxa Het
otesTa

Baan: 1.0
T Omverums
Bonpoc

&
Pegakrspoeams
BONpOC

Bonpoc 4
Moxa Het
otesTa

Baan: 1.0
T Omverums
BoNpoc

&
Pegakrwpoeate
BONpoC

YK3XWTE OCHOEHOW NPOAYKT PEAKLMM

dernnaneTivion —L‘—-[Cm R10H

YKaXWTe OCHOSHOM NPOAYKT PEAKLUK
COOH
O (-
+ | - .
OOH
& CooH
/ COOH

b.
COOH
OOH
C.
COOH
/A
OOH
d.
2 H
H

Ocrasweecs spemMa 1:28:15
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Bonpoc 5

Moxz Het
oTEST2

Baan: 1.0
T Omaetuts
eonpoc

&
Pegakrvpoeame
Eonpoc

Bonpoc 6

Moxa Het
oTESTa

Baan: 1.0
¥ Omverums
Bonpoc

&
Pegakrepoeame
Eonpoc

Bonpoc 7
Moxa Her
oTE=T2
Banan: 1.0

T Omverute
Ecnpoc

&
Pegakrvpoeam
sonpoc

YKEXNTE OCHOEHOM(2IE) MPOLYKT(5l) PEaKLmUm

@ HCl
———

Mpu aernapoSpPoOMUPOEaHUM KBKOro COSAMHEHWR NPEeUMYLLECTEEHHD 06pasyeTca ByT-1-uH

3. 2,2-anbpombyTar
b. 23-aubpomsyT-1-eH
c. 1,1-au6pomsyTar

d. 2,3-aubpomsyTar

YK3X1TE OCHOSHOM NPOAYKT DEBKLMK

H, (3 mons)
—— e
N t°C

M-ECHTOT

a. (1e,34a)-1,3-aUuMeTUALUKAOTEKCAH
b. (1a,30)-1,3-UMETUALMKNOrEKCaH
c. (1g3e)-3-meTmayuKnacrekcason
d. (1e,34)-3-METUALMKNOTEKCAHON

e. (1g3e)-1,3-4MMeTUNLMKAOrEKCaH
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Bonpoc 8 =
: ¥YKaxuTe CCHOBHOW NPCAYKT PE3KLUM

Moxa Het
CTEETE o
;1
Baan: 1.0 ~ H-SO
¥ Omveruns
t o
ECNpPOC
o
Pegakmvipoeate 3. MeTun 3-cynedobersoaTt
BONpOC
b. wmetun 24-gucyns@obeHsoaT
C. MeTUn 4-cynpdobersoart
d. metun 2-cyapdobersoar
Bonpoc -
¥KaxuTe CCHOBHOW NPCAYKT PE3KLUM
Moxa Het
JEeTa Penunaneriien —Ch—-
Bann: 1.0 CClL,
T Omverurs
Bonpoc a. 12-guxaop-1-deHunstuaeH
o
e b. (opmo-6pomdberunn)aueTuner
sonpoc C. (mMema-BpomderHnn)aueTmaeH
d. (nopa-6pomdeHunlaueTUneH
Bonpoc 10 o - ]
- ¥YKkaxuTe CCHOEHOW(NPeruMyLLEeCTEERHbIM) NPCAYKT PEAKUWK (aHW3CA-3TC METOKCHBEH30N
OKa HET
oteETR OCH;
S— __Bn
e CH;COOH
¥ Omverurs O;N
eonpoc
& 3. 2-6pOM-4-HUTPOEHU3CN
Pepakrepoeam
gonpoc b. 24-aBpoM-6-EUTPOaHK3ON
C. 3-BpOM-4-HUTPOaHWUION
d. 2-6poMm-5-EUTPOEHU3ON
Bonpoc 11 YCTEHOBMTE COOTEETCTEME MEXAY OCHOBHEIMU MPOAYKTEMM PESKLWNK WU KX HEZEARURMM
Moxa Her
PhCOC1 1) N;H;
oTeera Benson - A -
AICI3. t°C 2) KOH, aurma, t °C
Baan: 1,5
T Omwerurs
sonpoc B BiBepuTe... s
hd A
Pegakrvpoeams Bribepure.. M

gonpoc




Bonpoc 12 .
YCTaHOBMTE COOTEETCTEME MEXAY OCHOBHEIMK NMPOSYKTaMM PEAKLUMA WU WX H3ZBaHUAMMN

Moxa Het
oteeTa Br
Hy KOH 1) BoH Trd o
Baan: 1,5 A
cmpr, | 2) H,0, 0H
T Omverums Y2
sonpoc
d A Bmibepute.. s
Pepakrvpoeat
eonpoc
r- B Beibepure... $
8onpec 13 Ocrasweecs spemMa 1:25:3
- . YCT3HOBMTE COCTEETCTEME MEXAY OCHCEHEIMW NPOAYKTEMM DESKUMM 1 WX H3ZBAHUAMK
OK3 HET
orezTa 1) KMnO;4 H»0, NaOH. ¢ HNO;
Toxyon = A 7haso, " B
Baan: 15 2)H;0 29Uy
T Ommemums
BONpoc B .
pibepuTe... s
o p
Pegakrvpoeams A BribepuTe, -
eonpoc )
gorpac 14 YCTaHOBMTE COOTEETCTBME MEXAY OCHOBHEIMW NPOSYKTaMM PEAKLWM 1 UX H3ZBaHUAMK
Moxa Hat r
P Tonyon CH;3COCl A _ZnHg B
AICI; t°C HCl
Bann: 15
T Omvemum
sonpoc A Buibepure... s
i B -, .
Pesakripoeat Buibepure... :
Bonpoc

Bonpoc 15 .
BblGepuTe BEPHbBIE CYXAEHWA O MEX3HUIME CNEAYIOLLEH PeaKUmu:

Moxa vet
- )\/k Bf:
Bann: 15 —
hv
T Omvemurs
Bonpoc
o 8 MexaHusm peaKkuum Sy LENHOW C 0BPa3OE3HMEM NPEUMYLLECTBEHHO
Pegakrvposate
EONpocC

e

Br

D Mexarmsm peakumm Sy UENHOW C 06Pa30BaHUEM NPENMYLLECTEEHHO
Br
& Mexanusm peakumu Sy HE UENHON € 0BPasOEaHNEM NPEUMYLLECTEEHHO
Br
d. MEXaHMIM PEaKLKMM Sy UENHOM C 0BPa30ES3HUEN PaAMKaNE Br
e

MEXaHNU3M PeaKLMM Sy LENHOM C NPEUMYLLECTEERHEIM 0BPa30EaRNEM HaNBONEE CT3EUNLHOTO YTIEECAOPOAHCTO PEAUKENE

f.  Mpy rOMONUTUHECKOM PaspLIEE CEA3M YTAEPOA-B0Z0POS O6PasyioTCR YTNEBOS0POAHbIA P3AWNKAN U ECAO0POA-P3ANKaN
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Bonpoc 16

Moxa Het
CTEET2

Baan: 1.0

T Omenums
sonpoc

o
Pegakrvposate
Eonpoc

onpoc 17
Moxa Het
oTEETE

Bann: 1.5

T Omverums
Bonpoc

o
Pegakrvpoeame
Bonpoc

Bonpoc 18
Moxa Het
oresTa

Baan: 15
T Omerums
E0npoC

&
Pegakrvpoeams
Bonpoc

YKaXu1Te OCHOEHOM NPOAYKT PEKUMM

npomH

C,H:OH
B ————
KOH.t°C
nponaHoH
1-3toKCUNpOn-1-ex
2-3ToKCUnpon-1-ex

2-MeTunByT-1-eH-3-mH

BoIBEpUTE BEDHLIE YTESDXKAEHNA © MEXZHUIME DEEKLMM:

HBr

|-MCTHILHMKIONCHICH — ~ ~—»

ROOR

3. Bogopog OTWENARETCR OT aAAMALHOTO 3aTOMa YTAEpoaa

b. Peakuus BOSMOXHa TONbKO ANR BPOMOBOACPOAS

C. Peakuus MHULWMPYETCA 06Pas0BaHMEM PaaVKaAbHbIX Y3CTHL

d. OBpazyeTca HauMEHSE 3EMELLERFEIN 3AKIUA PEAVKEN

€. BpOM NPUCOEAMHEAETCR K HAUMEHEE 3aMELUEHHOMY 3aTOMY YTNEPOAY Npw SECHHOW CERZM
f. MpomexyTo4ran 4acTuua CTa6UAN3UPYETCA MESOMEDPHEIM 3ddeKTom

Q. Peakuua BO3ZMOXHE HE TONBKC C BPOMOBOACPOAOM, HO 1 ¢ HC!

OcraBweecs spems 1:23:17

BoibepuTe BCE NPABUALHEIE YTEEPXKAECHUA O CXEME MEXAHM3ME peakumnu:

STHIOEH30T

CH;CH,CH,C1
e ———
AICI;

OBpasoEaHUe 3TaKYIOLLEN YECTULEI CONPOBOXAAETCA NEPETPYNNUPOBKOI ¢ 06pa3scEaruem BoAee YCTOMSUEOro KaTHOHa
VI385ITOK K3T3NM33TOPE OCACKHAET NPOTEKAHME DEAKLMM

PeakLKa CONPOEOKAZETCR NOBOHHLIM OBD3I0EaHMEN NOAMEAKIA NPONIBOLHSIX

XNOPWA 3AHOMUHIA MOXET BbiTs 38MeHEH CEPHOM KUCACTOM

MponKUABER30N — EAVHCTEEHHEIA NPOAYKT
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Bonpoc 19
Moxa Het

UCT3ELWEECR BEPEMRA 112415V

YcTaHOBMTE NP3BUABHYI NOCNEA0E3TEABHOCT npespamenuﬁ CHHTE3a!

otesT2 Mponax — auetos

Baan: 1.5
T Omuerums
sonpoc a.

&
Pegakrvpoeams
sonpoc

e,

1) nexTpoduneHEIM NPUCCEANHERUEM BpoMa

2) Kunfa4YeHWeM B CMPTOECM PaCcTEOPE WENOHM NCNYHEHHOIC Ha NPeABIgYILEN CTaguK NPORYKTa

3) MocnegyrowmMm 31eKTpOGUNbHBIM NPUCOEAUHEHKEM BPOMa

4)B3aMOAECTENEM NONYHEHHOTO CORAUHEHUA CO CNMPTOBEIM PaCTEOPOM MMAPOKCMAA K3NWUA (M3BbITOK) NPU HarpesaHuun

5) B3aMMO4eNCTEMEM NPOAYKTE NPEALIAYLLEN CTEAMM C AMMZ0aMUNBOPEHOM U NOCAEAYHOLLENH CBP3BOTKOM MEPEKUCHID B
LUENCUHOM pacTEcpe

1) BpoMWUpPOEaKKMeM Nponaxa NPy 06Ny4eHUA BMAUMEIM CEETOM

2) KunsdeHreM & CMPTOECM PECTEODE WENDHM NONYHEHHOIC Ha NPEAsIAYILEN CTaZMM NPOLYKT:

3) Nocaegyrolwum 3AeKTPOPUABHBIM NPUCOSAUHEHUEM BpOMa

4)B33a¥MOAENCTENEM NONYHEHHOrO COSAVHERURA CO CNMPTOBEIM PACTECPOM MMAPOKCUAS KaNKUA (M36bITOK) NPK HarpesarHun

5) 3nexkTpoOuAbHEIM MPUCOSAVHEHWEM BOAE! B MPUCYTCTEMK CEPHOWM KMCNOTEI C NOCNEAYOWMM CKUCAERMEM
MEPaMarraHaToOM Kanusa

1) BPOMUPOBaK1eM NPonaxa NPW 0BAY4EHWA BUAUMEIM CEETOM

2) KunsdYeHWeM & CMPTOECM PECTEOPE WEACHW NCNYHEHHOIC Ha NPEAEIAYILEN CTaguM NPOAYKTa

3) Nocaegyrolwm 3AeKTPOPUABHBIM NPUCOSAUHEHUEM BpOMa

4)B33MMOAENCTEMEM NONYHEHHOrO COEAMHERURA CO CMMPTOBEIM PACTECPOM 1 MONR TMAPOKCUMAS K3AMA NPH CXNaXAEHWUM

3) 3NeKTPCOMNEREIM NPUCOSAVMHERMEM BOAE! B MPUCYTCTEMY CONEM PTYTH U CEPHOM KMCAOTHI

1) BPOMWUPOEaHKMEM Nponaxa NPpW 06NyHEHWA BUGUMEIM CEETOM

2) Kuna4YeHMem & CNMPTOECM PECTEODE WEACHM NOMYHEHHOre Ha NPessigyLULei CTagum NPoaYKTa

3) MNocaegyrowum 6pOMUPOEEHHEM NPKU OBAYHEHNA EMSUMEIM CEETOM

4)B33aMMOAENCTEMEM NONYHEHHOrO COSAMHEHRURA CO CNMPTOBEIM PACTECPOM MMAPOKCUAS KaNUA (M36bITOK) NPK HarpesaHun

5) 3nexTpoOUALHEIM NPUCOSAVHERUEM BOAE! B MPUCYTCTEWK CONEN PTYTH WM CEPHOM KMCAOTSI

1) BpOMUPOE3HWEM NPOMNaxa NP OBAYHEHWW EMSUMEIM CEETOM

2) Kuna4YeHMemM B CNVMPTOECM P3CTEODE WEAOHM NOMYHEHHOrC Ha NPessigyLLeid CTagum NPoaYKTa

3) MocnegyrowMm 31eKTpPOGUNBHBIM NPUCOESUHEHKEM BPOMa

4)B3aMOAEACTENEM NONYHEHHOTO CORAUHEHUA CO CNMPTOBEIM PaCTEOPOM MMAPOKCMAA K3NWUA (M3BbITOK) NPU HarpesaHuu

5) 3neXTPOOUALHEIM NPUCOSAVHERWEM BOAE! B MPUCYTCTEMM CONEN PTYTH WU CEPHOW KMCAOTbI
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Bonpoc 20

Moxa Het
oTesTE

Ban: 15

T Omuerure
BONpOC

&
PegakrvposaTe
E0npoC

Bonpoc 21
Moxz Het
oTEETE
Bann: 3.0

T Omaetute
ECNPOC

o
PegakrvpoeaTs
gonpoc

b 4

YcTaHOBWUTE NPEBUALHYIC NOCNEA0E3TENBHOCT npespau.tenuﬁ ChHTESa!

AUETUAEH — 2-XA0P-4-HUTPOBEH3OMHARA KMCAOTa

e 1) TpuMepusauWen aUETUAEHS B NPUCYTCTEMM KOMMNAEKCOE HUKENR

2)  3nexTpOdUALHBIM 3aMELLEHMEM NOAYHERHOTO COESUHEHNA KOHLEHTPUPOBAHHCW a3CTHOM KUCAOTOM B NPUCYTCTEMM
CEPHOM KUCAOT!

3)  AAKWAMPOB3HWEM METUAXNOPUAOM E NPUCYTCTEMW XA0PUAS 3NIOMUHKA
4)  OKWCNEHWEM NEPMAEHTEHATOM KaAWA B KUCAOH CDESE NPU HErpeBaru

3] 3AeKTPOOMASHBIM 33MELLEHMEM XACDOM E NDUCYTCTEMM XENESE

TpUMEPUIBUMEN AUETUAEHS 5 NPUCYTCTEMM KOMMAEKCOE HUKENR
2)  AAKMAMPOBEHUEM METUAXNOPUZOM E NPUCYTCTBMM XACPUAS aNHOMUHUA

3)  3aekTPOGMALHLIM 3aMELLEHWMEM NOAYHEHHOTO COBAUHEHNA KOHLEHTPMPOBAHHO a30THOW KUCNOTON B NPUCYTCTEMM
CEPHCM KUCAOTEI

4)  3nexTpOPUABHBIM 3aMELLEHMEM XACPOM B NPUCYTCTEMW Xnopyaa xenesa(lll)

5)  OKUCNEHWEM MEPMEHTEHETOM K3AWUA B KUCAOH CDEAE NDW HErPEE3HUM

1) TpHMEPH3BLMEN BUETUAEHE E NPUCYTCTEMM KOMMEKCOE HUKEAR
2)  AAKMAMPOEEHUEM METUAXAOPUZOM E NPUCYTCTBMM XACPUAS aNHOMUHUA
3] OKWCNERMEM MEPMAEHTEHETOM KaAUA B KUCAOW CDEE NDW HATPEBaHMK

4)  3neKTPOOUNBHBIM 33MELLEHMEM NOAYHYERHOTO COEUHEHUA KOHLEHTPMPOBAHHCMW 330THOM KUCAOTON B NPUCYTCTEMM
CEPHOM KUCAOTEI

3] 3neKTPOGUMALHLIM 3AMELLEHMEM XAODOM E NDUCYTCTEMM XKENEZE

1) TprMepuzauven aUETUAEHE B MPUCYTCTEMM KOMMNEKCOE HUKENR

2)  3RexTPOdMALHBIM 33MELLEHMEM NOAYHERHOTO COEUHERMA KOHLEHTPUDOBAHHOM 330THOM KMCAOTOM B NPUCYTCTEMN
CEPHOM KUCAOTEI

3] 3nexTpOdUALHBIM 3AMELLEHMEM XA0DOM E MPUCYTCTEMM XENE33
4)  AAKWAMPOE3HUEM METUAXNOPUAOM E MPUCYTCTEMM XAOPUASB AHOMUHMA

3] OKUCAERUEM MEPMEHTERETOM KaAWA B KUCAOH CDESE NDU HETPEEAHUM

1)  Tpumepusauvel aueTUAEHa B NPUCYTCTEMM KOMMNEKCOB HUKENs
2)  SneKTpoOUNbHBLIM 3aMELLEHUEM XAOPOM B NPUCYTCTEMM Xenesa
3)  AAKWAMPOE3HWEM METUAXNOPUAOM E MPUCYTCTEMM XA0PUAS aNIOMUHKA

4)  OKWCAEHUEM MEPMEHTEHETOM KaNWA B KUCAOH CDELE NP HarpeBarnu

3)  3neKTPOGUALHLIM 3AMELLEHMEM MOAYHERHOTO COBAMHEHUR KOHLEHTPUPOBAHHON 330THOW KUCAOTOM B MPUCYTCTEMM

3anoAHUTE CXEMY CMHTE33, COOTHECA BYKEEHHOE 0603Ha4YeHNE NPOSYKTa PeaKUUK € Er0 H33E3HHUEM.

WM3onponanon —Hl& —th . B '%2' ¢ Zn_l"- D
t =350°C

A BeiGepure... s

B BeiBepure... =

C Bribepure... $

D BribepuTe... $

88



Bonpoc 22
Moxa Hat
oTEETZ

Baan: 3.0

T Ommemums
sonpoc

&

Pepakrepoeame
eonpoc

Bonpoc 23

Moxa Het
OTEET2

Baan: 3.0

T Omverums
BOnNpoc

o

Pepakrvpoeats
Bonpoc

Bonpoc 24
Moxa et
OTEETZ

Baan: 3.0

T Omeumn
Bonpoc

o
Pegakrvpoeams
eonpoc

Bonpoc 25

Moxa Het
oTEETE
Bann: 25

T Omeerute
BONpOC

o
PegakrvposaTe
BONpOC

YCTaHOBWTE COOTEETCTEME MEXAY OCHOBHEIMU NPOAYKTaMM peaxumﬁ W WX H33EaHUAMMK

1 A
Anernien Ha A ) Hg(OAC). H2O g ZNOMgO. AlO5 D HO
Pd/PbO,CaCOy4 2) NaBH, Cc

400-450°C te Hs
A BeibepuTe... $
B BuiGepuTe... $
C BriGepure... $
D Buibepure... $

YcTaHOEWTE COOTEETCTEME MEXAY OCHOBHEIMKW NPOSYKTaMK peaxumﬁ W WUX H3ZBEaHWUAMM

Tomyon —21R. A HNO3 o ?:r:‘ ¢ HS0s
£0 H2SO04 Hy0, £

Av BuiGepure... s

B Buibepure... s

c BuiGepure... s

D Buibepure... s

YCTEHOEWTE COOTEETCTEME MEXLY OCHOEHEIMU MPOSYKTEMM DEAKLME U VX H33835UAMM

Eesson HC=CH, sz_ " KOH ¢ —MHGOAcK HO
H2S0, t° hv cnupr, 1° 2) NaBH,, NaOH

A' BeiGepuTe... s

B BeiGepuTe... s

C BeiGepuTe... s

D BeiGepuTe... s

YCT3HOBUTE CTPOEHUE COEAWNHERWI, BEIAENEHHbBIX KDECHBIM LEETOM U YCTGHCEWTE COOTEETCTEME C Ha3EGHMEM

+ CgH3Br,
4

H.0, H.S0,
_ =
HgS0, CgH o0 (aBa cTpykTypHbIX H3OMepa)

CU(NH;)on

gty —

- (ocapok He obpasyerca)
KMnO. Br
ﬁ—o(’» ——t———— (2 H B0
H2504. Hzo,t C7H602 FOB‘;. 1°C Gy ,BrO-

CoHs BribepuTe...

“

“»

CHsBrO: | Buigepure...
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IK3amen 1O JUCUHUIUIMHE «Opeanuyueckas Xumusa» TPOBOAUTCS B 3 CEMECTpe U
BKJIIOYAaeT KOHTPOJIBbHBIE BOMPOCH MO paszzaenam 1-3 pabouell mporpaMMbl TUCHMIUIMHEL. buier
TUTSL 9K3AMeHa COCTOUT U3 4 BOIIPOCOB, OTHOCSAIIUXCS K YKa3aHHBIM pa3ieiaMm.

[Tpumep Ouneta Ui IK3amena:

«Ymeeporcoaro» Munucmepcmeo nayku u evicuie2o oopazoeanus P@
3aB.xadenpoit Poccuiickuii XMMHKO-TEXHOJOTHYECKU YHUBEPCUTET
OPraHNYeCKOW XUMHUUU umenu .M. MenpesieeBa
(JomxHOCTH, HaUMEHOBaHKE Kadeapsl) Ka(beﬂ,pa opraHI/IquKOVI XUMUU
A.E. lllekoTnxun 18.03.01 «XuMunyeckasi TEXHOJIOTHS»
(Hommacs) (1. O. Dammms) IIpoduiab — «TexHo10rusi OPraHuYecKuX BelecTB, XHMHKO-
« » 20 T (apManeBTHYECKHUX NMPENaAPaTOB H KOCMETHYECKHX CPEICTBY
Opraanyeckasi XuMus
Buier Ne 0

I. Hanumure ypaBHeHUsl peakiuii, HA30BUTe MoJy4YeHHbIe coennHeHusn (14 6aios). s
peaknmii / M 8 yKakuTe cTepeOXuMHUYEeCKHil pe3yJibTaT:

Na,CO H,0
1.(R)-2-BpommponaHosast KHCHOTaﬁCL 8.(S)-3-Xunop-1-06yTten ?
2 ’ LXY}
MVK (CH,CO0),0
2.MasnoHOBBIH 3¢up 5 Y H:0, ch’ 9.bensanpaerun #0»
GHONE o CH,COONa, t°C
1) NaOH, H,O
3.2,2-JIMMETHIIOKCUPaH _CHO0H 10. n-Kpeson ;»
HQ 2) (CH;0),50,
o PCC NaHSO 9 HI
4. ATTHITOBETH CTIHpPT - el 11.DCHUIMETHIIOBBIH 3hup ?
DCM ..
12.0-T NaOH
CH3CH2CHO 1) BuLi, -0- 1 OJIMJTTHUTPOMETAH TO>
5.benzanpaerun > 2
NaOH, gy, Ho0, 1°C wee 2) H,( 1) LIAIH,,, TT®
Br NaO 13.N-ByTtunaueramun
6.AneTaHmnng 2 - aOH_ 2) H,0, H 0®
AcOH ... H,0,t°C ... CH..ONa
® CH.OH 14.3,4-JIUGPOMHUTPOOEH30] —— > gm
7.2-AMHUHOOYTaHOBASI KUCIIOTA ———3 g CH,OH, t°C
HCl), t°C
I1. lIpuBeauTe MexaHU3MBbI cieaylmuX peakuuii (8 6a110B):
SOCl,
. -2- —— o1
1. (S)-2-Ilentanomn pr, T (3 Gaia)

VYKa)kuTe CTepEOXMMUYECKHI Pe3yIbTaT PeakMy U KOHPHUTYpaIHIo (1 6awn)

CTepeon30MepoB 1o R,S-HomeHknarype.

NaNO,
2. o-Tomyunun m (4 6ana)

I11. IlpuBennTe cxembl npeBpamennii (12 6an1108B):

1 AYD u 1,4-nmuébpoMOyTaH ——— = METHIIIUKIIONEHTHIKETOH (5 6amoB)

2 benzon ——» u-dpropdenon (5 6anmnoB)

3 beH301 1 yKCYCHBIN aHTHAPUA — = aneTUICAIUIIIIOBas KucinoTa (acnupuH (5 0ajioB)

90



IV. YcranoBure cTtpoenue coequHenus (2 60aniaa). Hanmmmnre Bce ykazannble peakuuu (4
0aJ1a):

LAg(NH,),JOH__ naéT peakluio cepedpsHOTO 3epKalia

B
Lo g C5H8BI‘2O napa 3HaHTHOMEPOB

CCl, apumpo-pana
CH.M B5 H.O
‘ : = C6H120
C;HgO — -+ HCI

1) LiAlH,, TT®

MOXET CylLIeCTBOBAaTh 44—@» C5H 100

B BUJIE TEOMETPHUECKHX 2) H,0, H
H30MEPOB
KMnO,

—_—
H,0, H,S0,, t

C,Hs0, + CO,A

Or1eHKa 3a0aHni:
Ne 3aganus 1 2 3 4 h
Orenka, 6amn 15 8 10 7 40

buier Tecroselii popmar:
buneTr cocTouT aHamOTHYHBIM 00pa30M U3 YETHIPEX BOMPOCOB (0I0KOB): 00K peakiuit (16 6.);
O01mox mMexaHu3MOB-Teopus (8 0.); cxembl cuHTe3a (12 06.); 3agaya Ha YCTAaHOBICHUE CTPOSHUS

(46).

1 Y¥aKuUTe OCHOBHON NPOAYKT PeakLMK
1) mpormes

OVTHLIHTHA 3) By Tamon
- y 1aHO

BuiSepuTe 04uH OTEET:
sanpa A, 3-meETuarenTak-3-on

o 2

3-meTuarekc-d-pH-3-00

2

3-meTuarekc-d-g=-2-00

[S]

JWTHEESA cone 3-meTmarekc-4-1H-3-013

JIMTHEE3A COME 2-METWMAreNTa=-3-013

2 Y¥aKuTe OCHOBHON NPOAYKT peakumm

e 2 3-xaMerHadvT-1-en 1) BHAIk) THF
T e 2) HyO; NaOH
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Borpoc 3 Y¥aKuTe OCHOBHON NPOAYKT peakumy

Moxa wer NaOH.

arzeta GTATEERIT ATHIETHT T’

Bana: 1,00

¥ Omaenre BuiSepHTE O4WH OTBET:

sanpac

& A, 2-[rmapoxcyneTin)Be=z0aT HATPUA
Peaaraponats B. 1.2-(an(rmapokcumerin))bexzon
BoNpoc

C. OTanesnid ARrUAPHA
D. O7anaT H3TpUR

£ 2-{rmgpoxcumeTiin)beszoMHas KHCNOTS

o 4 YxaKuTe OCHOBHON NPOAYKT Peakumy
A ra 1) NHCL K
areeta benmmIeTATMIIHA ) L HyO.t
Gana: 1,00
P s BubepuTe 0guH OTEET:
sanpac A, 2-3MAHO-3-0EHMANPONIHOESR KACNOTA
PeaseranonaTe 5. Tuapoxsopnd Z-3MMHO-3-0ERUA3UETORNTRAAS
BoNpac
S C. Tuapoxsopug 2-3MUHO-3-GEHUANPONIHOE0M KHCAOTEI
D, 2-3MAHO-3-0EHMANPONMORKTRIA
£ 2-3MAHO-3-0EHMNZUSTORATRIN
UcTasweecs epemsa 1:28:51
Borpec 3 YKEKNTE OCHOEHON NDOAYKT PEakumy
e Srsuroniit MAI0NONIIT -
e demmponesonoft aacaore  EtONa, EIOH
Gana: 1,00
¥ Omaenare BeiSepuTe 04MH OTEET
:ﬂpcx A, 3-0SHANNEHTIHOE3R KMCAOTS
Peaactaponars B. [watan 3-QeruancHT-2-eHaM0aT
sanpac
C. Ov3min 2-52H3VANASHCYKUMHET
D. Tpwstua 2-deruanponax-1,1,3-Tpukapbokcnnat
E  2-8eHIAAMASER FHTIDHER KMCAOT3E
Barpec 6 YraKUTE OCHOBHON NPOAYKT peakumm
Moxa wer rrase1 3
arzera LOERIOT OKCAHON stdJ, N
Bana: 1,00
¥ Omaenare BeiSepuTe 04MH OTEET:
sanpac A
L

PeaaxTuponars

0L
O
O~
o/
O+
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Barpxx 7
Moxa wer
arteeta

Bana: 1,00

¥ Omerun
Bonpac

&
Peaaxcreposars
sonpac

YxakuTe OCHOBHON NPOAYKT peakuum

COOIBu

Cs:COs

MeOH
COOMe

a8y

CH,

BuiSepuTe 04MH OTEET:

A (&)
Ph COOtBu
COOMs
CHy
B. o
COOMe
COOtBu
HaC
Ph
'z 0
COOtBu
COOMe
Ph
CH,
D. (s}
COOtBu
COOMs
H,C
Ph
E o4 COOIBu

OMe

Ha
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Barpoc 8 YxaKuTe OCHOBHON NPOAYKT peakuvy

MNoxa wer - -
aTseTta
Gana: 1,00 N/
. ® o t
¥ Omveture
f —
B — OH
&
Peaacreponars
sonpac — -
BuiSepuTe 04MH OTEET:
A, NN-guveTvanerT-1-24-3-301H
8. NN-gusmeTvanerTas-1-30MuK
. NN-gumeTwanesT-1-g4-1-301H
D. Mexr-1-ex
£ NN-guueTvanerT-4-24-1-301H
Barpoc 9 YEEKUTE NPOAYKTE! NPOMEXYTOHHON ¥ KOHEHHO PEaKuMi
Moxa wer
N NaO) 1) MsCl, Py
D, ol x K
areeta (25, 3R)-2-0poM-3 - MeTHIneHTan # " 3)NaN; DMS
Bana: 1,50
¥ Omemre BaiSEpuTE 04MH VAK HECKONSKO OTEETOE:
manpac A, (253R)-2-32120-3-METUANSHTIH
&
PeascTuponaTs 8. (253R)-3-meTuansTas-2-on
sonpac
C. (2R 3A)-2-32MBO-3-METUANSHTIH
D. (2R 35)-3-meTuansTas-Z-on
£ (2R32RA)-3-meTanneTan-2-on
Borpoc 10 YEaKUTE NPOAYKTE! NPOMEXYTOHHON ¥ KOHEHHO peaKkumit
MNoxa wer
1) SOCL,
ateeta OYTAHOBAR KHCI0TA ’)ZETOTL’E ’L;#n}"b
Gana: 1,50
¥ Omaervrs BuiSepuTe 04UH WAK HECKONEKO OTESTOE:
i A ByraH-1
. SyTaH-T1-on
&
PrascTaponars B. Xnopawrugpwa 6yTIHOESOH KWCAOTH!
sonpac
C. 3tun 6yTakoaT
D. ByTaHane
E 3raHon
Barpoc 11 YaKUTE NPOAYKTE! NPOMEXYTOHHON ¥ KOHEHHO PeaKumit
Moxa wer
PhCHO t
AUOTOH === —_—
arseTa KOH. H,0
Bana: 1,50
¥ Omvenn BeiSepuTe OAMH WAM HECKONEKO OTEETOE:
BONpoC
o A, d-rmppokcw-L-0esnbyTak-2-0K
Praseraponars 8. 4-rmgpoxcu-3-0exnnbyTas-2-0H
sonpac
C. 4-0sHundyT-3-2Hane
D. 4-2=HunbyT-3-2H-2-0H
E  3-0sHunbyT-3-2H3Ne



Borpoc 12 YEEKUTE NPOAYKTE! NPOMEXYTOHHON ¥ KOHSHHO peakuymit

o e HNMe
- .
arseta ITPOIAHOBEIE AHTHIIPHT ——2g . LiAld
THF
Bana: 1,50
¥ Omenn BoiSepuTe 04MH VAV HECKON=KO OTESTOE:
SO P
e A, 3TanaunH
PrascTaponaTs B. JwMeTnanponuaaMuH
stAptc
C. NN-gumeTnamuasusTamua
D. NN-guMeTvaaMua NponaHOS0N KHCAOTE!
E  MeruanponuaamuH
Barpoc 13 YCT3HOBWTE COOTESTCTEME MEXEY PE3KUMEN ¥ NPSANONSr3EMEIM MEXSHVIMOM 88 NPOTEKAHUA
Moxa wer
areera . NaNOy
Ban: 200 - HCl H:0, 0°C Bubepure... &
v Omvervns 1 .
sonpac THAPOKCHA TP P Bubepure.. &
o ;. NaOH
i 4-5p P H0 Bubepure.. &
PeascTuposars £
Bonpo Beas HI
npac enurubennroni sdugp t—b Bubepure.. 4
4 & KI
Pog RIOPHI T Bubepute.. &
Barpoc 14 - &
p cy o cnegy peakumme
MNoxa et
e Byr-2-enats —HBL o
Gana: 3,00
v Omervar
sanpac
o
PeasxTuponars BeiSepuTe O4MH MAK HECKONEKD OTBETOS:
sanpac A, Ha nepeoit CTagMK MEX3HMIME PEIKUMM NPOMOIOANT NPOTOHVPOEAHME 3TOME S0NEE MMAPOTEHNZHPOSIHHOMO 3TOME YTISPOAS ASOMHON YrNEp0a-yTASpOSHON
CBAzZA
B. Ha nepeoit cTagum A3HHOM PE3KUMH NPOUCKORMUT Np: P aToma 23 K3p NeHOM rpynnel
C. Mpucytcrene e yne GyT-2 B UENTOPHOI & OV FpYNNE! S3TPYAHAST NPOTEKAHNE PESKUMM ZNEKTPOOMNEHOTO NPUCOBAHHEHNA NO
cpasrernio ¢ ByT-2-eHoM
D. Ha eTopol CTaAMK MEXAHVIMA PEAKUMM & DEIYNSTITE 3T3KM HY NeHBIM Gp 4 oM k3ph | HE A P HO-
c1ab P ., 05pazyeTCA NPOAYKT Peakuymu
£ Ha ETOPOM CT3ZVM MEX3HMIMA PE3KUMM B DE3Y 3TN HY N=HeIM 6p 4 OM PEI0HIHCHO-CT20M P p& 6pazy
exon
15 -
OnpeasavTe np yt0 noc. CTb NPEAC WHTEPMEAMETOE, KOTOPLIE MOTYT SaiTe H3NWC3HEI E caeayiowein np =0
Moxa wer
omma , 4TO B ExHoM Habope y He sce NPOMEXYTONHEIS H3CTHLEE
Bans: 4,00 NaNO
»
, 1-BPOMAHHINH ——————
¥ Omeervme
o 3HCl, 0-5°C
N§N/O\H
Br #
H
I 0
/©/ N\Né
Br $
H

H
Neyd
Br $
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OcywecTenTs NpeEpaLLEHmE:

Moxa wer
L beH301 ———— p-HHTpOdeHHATHAPaIHH
ans: 3,00
o 6 pauvo 6om (c KOAVHECTEOM NOBOHHEIX NPOAYKTOE) MOXHO NOCASA0EITENEHEIM ASHCTEVEM K3 MCKOZHOE COBAUHEHNE
e CASAYFOLLNX PEIMEHTOE:
&
PeaacTuposars
—ps BriSepuTe 04uH OTEET:
A, 1) HATDOE3HMEM HUTRYIOWEN CMECEKD NPY H3rD! e 0 COEg| C NOCAEAYHOWLMNM EOCCTIHOBNEHMEM Ha HUKENE PEHER E0Z0POZOM NpW
HarpeEasMn
2) Aymnanp nony 0 H3 NP # cTagum coeg YKCYCHEIM LOM NP YMEPSHHOM Harp:
3) HUTPOB3HMEM KUTPYICLEH CMECEKD NPY HEBONLLLOM H3TPEE3HMY B YKCYCHON KUChoTe of OCA H3 NPeasIAyLUEH CT3aMM ¢ c
NOCASAYFOLLM MMADOAMION E NPUCYTCTEMM MUHEDANEHOM KNCAOTE! NPY HATD “ O5pazyHOLLEicR conv ¢ O6PII0EIHMEM NPOAYKTa
DE3KUMM E BMAE OC3AKS
4) vazoTHpoE3HMEM A K3 # cTaguu coeal D3CTEOPOM HUTPWTA HKITPURA & MZBEITKE CEPHOM KACAOTEI npw OXAIHEEHMN
5) O65paSoTKOM CONM AMAZOHUA XAOPMAOM OA0ES (II) B M3EBITKE COARHOM KMCNOTE! NPY HATPEEIHNM C NOCAEAYIOLUMM MO &
coSaMHERNR
3. 1) HUTPOBaHMEM HUTDYIOWED CMECEKD NPH Harp! e coeg C NOCAEAYIOLLMN EOCCTIHOBNEHMEN Ha HYKEAS PEHER SOZ0POZOM Npw
Harpesasuy
2) AUMAMDOSIHMEN NONYHERHOMO H3 NP # CTagMm Co YKCYCHEIM NPV YMEPSHHOM Har
3) HUTPOBIHMEM KUTPYICWEN CMECEKD NPY HEBONLLLOM HITDEE3HMM B YKCYCHOI K1ChoTe of OCA H3 NpeasiayLEed CT3aMn Coeq c
NOCAEAYHOWMM FMADONNIOM E NPUCYTCTEMM MAHEPANLHOM KUCAOTEI NPY HArP # no, 5 pazyIoLLeiicR conm © npogykTa
DE3KUMY E BMAE OC3AKE
4) vazoTHpoEaHMEM A B3 NP i cTaguu cosal D3CTEOPOM HATPUTA HETPUR B MZBHITKE CEPHOM KACNOTEI NPH OXAIXAEHMM
5) O5paboTKOl CONM ANaZOHNA XAOPHAOM 0A0E3 () B MZ6LITKE CONRHON KMCAOTE! NpK < nocneay OCR
COSAVHERNR
C. 1) HuTpoBaHMeM HUTPYHOLEN CMECEIO NPH Harp “oxoa coeg € NOCAEAYIOLLMM EOCCTIHOBNEHMEM Ha HUKEAS PEHER SOZ0POZOM Npw
Harpesaksy
2) HUTDOBAHVEN KUTPYHOLLEN CMECEKD NPH HEG0NELLOM HITDEEIRIY B YKCYCHON KNCAOTE O5PaZ0EIEWETOCA H3 NPEAsIAYLLE] CT3AMM COSAMHEHUA
3)n pazy #ica conn ¢ NPOAYKT3 PEaKUMK & EMAE OC3AKA
4) AuazoTvpol A H3 it cTaguu coea DACTEOPOM HUTDWTE KITPUA B UIBLITKE CEPHOM KACAOTSI NPY OXAZNAEHN
5) OBpaboTKOI CONM ANAZOHNA XNOPHAOM 0n0E3 (II) B MZ6LITKE CONRHOMN KMCAOTE! NpK € noc OCR
coSavHERIR
D. 1) HUTpOBaHMEN HUTDYHOWEN CMECEKD NPY Harp “oxoa coeg C NOCAEAYIOLLMN EOCCTIHOBNEHMEM Ha HYKEAS PEHER SOZ0POZOM Npw
Harpesaksy
2) Aynanp nonay 0 H3 NP A CTagmm © YKCYCHEIM NPV YMEPSHHOM Harp
3) HUTDOBAHVENM HUTPYHOLEN CMECEKD NPH HEG0ABLLOM HET B YKCYCHO# KucaoTe OCA H3 NPeasiayLEd CTaaum c
NOCAEAYHOLWMM MMADONNIOM E NPUCYTCTEMM MUHEPANBHOM KUCAOTEI NPY HArD # no, 6 pazyIoLeiics conm © npogykTa
DE3KUMM E BMAE OC3AKS
4) AwazoTiposaHMen OCA K2 NP it cTaguy coea DACTEOPOM HATDWTE KITPHA & NZBLITKE CEPHON KACAOTS!I NPV OXASXAEHMM
5) O6p ¥ conn POM CYyNbOWUTa HATPHA NPU OXAIKAEHUN
E 1) HUTDOE3HMEM HUTPYHOLLEN CMECEKD NPH Harp coeg c AYHOLLMM BOCCTaHI =3 HiKENE PEHER S0Z0POAOM NpK
Harpesasnm
2) A p nony 0 H3 NP # cTagum coeg YKCYCHEM DY YMEPSHHOM HITD
3) erposaumem HUTPYIOWED CMECEK) NPY HEGOMLLLONM HITDEEZRIMA B YKCYCHOM KMCAOTE O5DIZ0B3EWETOCA H3 NPEAEAYLLEH CT3AMK COSANHEHMA C
NOCAEAYHOWMM FUMADONMIOM B NPUCYTCTEMI MUHEDANBHOM KUCAOTE! NPY " 5 pazyIOLLEIicR ConM © poay
PE3KUMM B BUAE OC3AKa
4) AwazoTipol A K3 np it cTaguu coea DACTEOPOM HUTDWTE KITPUA B MIBLITKE CEPHOM KACAOTSI NPY OXAZXAEHMN
5) O6paboTKOM CONM AMAZOHNA PACTEOPOM POCHOPHOBATHCTON KMCAOTEI NPH OXABKASHIM
S —
Borpoc 17 PacnonoxuTe cosg H
Moxa wer
areeta
Baaa: 200
¥ Omenin o
sanpac /“\/‘\/ HOCH,CH.08 1
o ## TTe0r =
Peaacraposars
Ny, e
[\
d_ b o/_\o d/_\o [\
0.
o I /




-18
Moxa wer
arsera

Bana: 4,00

¥ Omervns
sonpoc

&
Peaactaponars

sonpac

Moxa wer
atseta

Bana: 400
¥ Omerurs
sanpac

o

Peaaxreponars

BoNpoc

<20

Moxa wer
arseta

Bana: 4,00
¥ Ometvrn
sanpac

&

PeaacTeponars

Bonpac

YCTaHOBMTE COOTESTCTEVE MENAY NDEACTIBNSHHEIMK BewEecTEZMY A-G (26 ) £ usnosxe X AMM:

IHKJIONEeHTAHO! LI BIAREE A SO, B 1) BHAIK, c

L\ 2) Hy t 12) H.0,, NaOH
Ino,, t |H.S0,
t H,S0,,
H,O D
A
J 2) Hag 1) MeMgl
3
E
t|H.80, 2 J
DCM, -10 °C |m-CPBA
1)
I H<— G4 g
2) Hy
J BubepuTe... $
H Bubepure.. $
C Bubepute.. *
D Bubepure... $

YCT3HOEWTE COOTESTCTEME Mexay sewecTsani A-E (s580p0940) & UENOHKE NPSEPILUEHMIE 1 UK H3ZEIRMAMM

N PBr. -MD (0] 20, t SOCli
\r\/\/\OH i A Ha‘l‘pﬂﬁ - 1) KOH, é‘l - C"HmO C
o) ]-.l3

Py
0
— D LY\/\/\)LH

OH
Capsaicin OCH,4
E| B Sepure.. $
C e SepuTe.. $
Al gy Sepure.. $
D oz SepuTe.. $

OnpeasanTe CTRYETYDY EBIASNEHHLIX KDICHEIM COBAUHEHMM

Mel NaOH. H,O. t
NaH - CuHisNO; ——————— (;H;:NO

p—— Ac,0 HNO; )
CEINO—T—— > CHisNO; fi,50, T CioHnN:04
NecoTRACCRAMAL T ' 2 mcesepa
opmenTmmE
IaecTITened

—3%—» PACTBOPRETCE

NaNO, H:PO, HI
m C3HgN,0C] —-—> CsHgO ——» CHeO = CHO
0°C

BuiSepuTe 04MH OTEET:

A, A-3TOKCHIHMANH N-MeTUN-4-3TOKCHIHMNME

8. N-meTvn-4-METOKCMARWIVH N.N-gumeTiin-4-riuapoKcHaHnNMH
C. 4-(meTvnamuko)deHon N-HATDOZ0-4-METOKCUIHAN M

D, 2-3TOKCHUEHMANR 1-(4-3TOKCMOERMN)3TUAZNAZOHNA XA0DHS
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9. YHEBHO-METOJANMYECKOE OBECIIEYHEHHUE JUCHUIIVINHBI

9.1. Pexomenayemasi iureparypa
A. OcHoBHas1 IMTEpaTYpa

1. Tpaens B.®. Opranuueckas xumusi. M.; bunom. JlaGopatopus 3nanmii, 2013. T. 1. 368 ¢

2. TpaBens B.®. Oprannueckas xumusi. M.; bunowm. Jlabopatopus 3uanuii, 2013. T. 1. 517 ¢

3. Tpasens B.®. Opranunueckas xumusi. M.; bunom. Jlabopatopus 3nanmii, 2013. T. III. 388 c.
4. Opranuyeckast XuMusi. PyKOBOJICTBO K NpPaKTUYECKUM 3aHATUAM: yueO. mocobue/ H. A.
[Moxapckass, . B. HWsanos, JI. C. KpacaBuna, A. E. Ilexotuxun. M.: PXTY wum.
. 1. Menneneena, 2018. 132 c.

5. Opranndeckas xumus. COOpHHK MpuMepoB M 3anad: yded. mocobue/ U. B. MBanos, H. A.
[Toxapckasi, M. B. bepmemes, A. E. lllexkotuxun. — M.: PXTY um. JI. 1. Menneneena, 2018. —
92c.

b. lonoiHuTeILHASA JIUTEPATYpPa

1. TpaBenb B.®. Oprannueckas xumus. M.; Akagemknura, 2004. T. 1. 727 c.

2. Tpasenb B.®. Oprannueckas xumus. M.; Akagemknura, 2004. T.2. 582 c.

3. bysnos B.H., ManakoBa W.B., Tapumn J[.JI. Opranuueckas Xumus: 3aAaHusl IS
MOJTOTOBKH K KOHTPOJBHBIM padoram: YueOHoe mocodue / M.: PXTY um. JI.. Menneneena,
2009. - 299 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOH nHGpopManun
— Pa3paTouHbIi WILTIOCTPATUBHBIA MaTepUall K JICKLUAM.
— Ilpe3eHTanuu K JEKIHAM.
— HayuHo-TexHU4eCKHE KypHaIbL:
— Kypnan «M3Bectus AH. Cepus xumnueckas» ISSN 0002-3353
— Xypnan «Mendeleev Communications» ISSN 0959-9436
—  XKypnan «Xypnan oprannueckoi xumun» ISSN 0514-7492

Pecypchl nHpOpMaIMOHHO—TEIEKOMMYHUKAITMOHHOM ceTu VIHTepHeT:
http:// www.elibrary.ru.ru
http:// www.sciencedirect.com.ru

9.3. CpeacrBa obecne4eHHs OCBOCHUS JUCIUIIMHBI

- Jns  peanu3alMd  JTAHHOTO Kypca IMOJTOTOBJICHBI CIEAYIOUIME CpEeICTBa
o0ecrieyeHnss OCBOCHMS AUCHUIUIUHBI: OaHK 3aJaHUil Uil TEKYIIEr0 M HWTOTOBOTO KOHTPOJIS
OCBOCHMS JMCUUIUIMHBI (0OIIee 4mciao BompocoB — 371+); pa3MelieHbl Ha CTpaHUIE Kypca
Kadeapsl B cucreMe yIpaBJICHUS KypcaMu Moodle:
https://moodle.muctr.ru/course/view.php?id=10898

— KOMIIbIOTEpHBIE NMPE3ECHTALUN HHTEPAKTUBHBIX JieKuuit — 30, (ob1iee yucio ciaaioB —

537);

- 63HK TECTOBBIX 3a,[[aHI/II71 JUUIA TeKymero U HUTOI'OBOI'O KOHTpOJIH OCBOCHUA
JTUCIHUILTUHEI (0011ee yuciio Borpocos — 1001);
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10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT A,
NCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNndpopmannonnyio MOJIEPIKKY U3yYCHUS JUCLUATUTMHEI OCYILIECTBIISICT
Nudopmannonno-oubnnoreunsiii nentp (MBL)) PXTY um. .M. MenaeneeBa, KOTOPBIiA
obecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM yueOHOH, y4eOHO-METOAMYECKOW W Hay4yHOU
JUTEPaTypOil, HEOOXOIMMON AJIsi OpraHu3alu 00pa30BaTENLHOTO Mpolecca MO AUCHUILINHE.
O6mwuit 06sem MmHOTOOTpacieBoro ponma MBI va 01.01.2020 cocraBnsier 1 715 452 3k3.

@®onx UBL] pacnonaraer ydeOHOH, y4eOHO-METOIMYECKOH M HAyYHO-TEXHHYECKOU
JTUTEpaTypoil B (popMe MeuaTHBIX U 3JIEKTPOHHBIX M3JaHHUN, a TaKKe BKIIOYACT OQUIHATIbHBIC,
CrpaBOYHO-OUOIMOrpaduyeckre, CHEIHATU3UPOBAHHbIE OTEUYECTBEHHbIE U 3apyOeKHBbIC
nepuoanueckue W uHbopManmoHHele u3naHus.  WBL[  obOecmeumBaer  mocTym K
npodeccHOHATBHBIM 0a3aM JTaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TOMCKOBBIM CUCTEMaM.

Kaxnprii oOydaromuiicss o0ecriedeH CBOOOIHBIM JTOCTYIIOM M3 JIFO0OM TOYKH, B KOTOPOW
uMeeTcss JOCTyn K ceTd VIHTepHeT M K 3eKTpoHHOo-OuOmuoreyHoit cucreme (3BC)
YHHUBepcUTETa, KOTOpas COJCPKHUT pazIMYHble M3JaHUS 10 OCHOBHBIM M3Y4aeMbIM
JUCLUUIUIMHAM M cpOPMUPOBaHA IO COTJIACOBAHUIO C MPaBOOOIagaTeNsIMH y4eOHONH U yueOHO-
METOJIUYECKOM JTUTEPATYPBI.

Jns  Oomee MOJHOTO M ONEPATUBHOIO  CIPaBOYHO-OMOIMOrpaduyeckoro u
uHpopManroHHoro obciayxuanus B MBL] peannzoBaHa TeXHOIOTHS DIIEKTPOHHON TOCTAaBKH
JOKYMEHTOB.

[TonmHblii TepedeHb HIIEKTPOHHBIX HH(GOPMAIIMOHHBIX PECYPCOB, HCIOIB3yEMbIX B
npoiiecce 00y4deHus1, MPeICTaBICH B OCHOBHOM 00pa30BaTeIbHOM MporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

B cootBeTcTBHM ¢ Yy4eOHBIM TUIAHOM 3aHSATHS MO AUCHUTUIMHE «OpraHudecKas XUMEsD)
mpoBOAsTCS B (opMe JIEKIMH, NPAKTHUYECKUX 3aHATHH W  CaMOCTOSITENBbHOW pPabOTHI
o0yuJaromerocs.

11.1. O6opynoBanue, He00X0AUMO€E B 00pa30BaTeJIbLHOM Npolecce:
JlexnonHast yueOHas ayIuTopus, 000pyJOBaHHAsl TOCKOH C MEJIOM WM MapKepoM U y4eOHOM
Mebenbio; y4yeOHas ayauTopusi Ui MPOBEACHUS NPAKTUUYECKUX (CEMUHAPCKUX) 3aHATHM,
o0opyIoBaHHasi JIOCKOM C MeEJIOM WIM MapkepoM; OuOnuoreka, wumeoomas pabdodne
KOMIIBIOTEPHBIE MECTa JUIs CTYJEHTOB, OCHAIICHHBIE KOMIIBIOTEpAaMH C JOCTYNOM K 0a3am
JAHHBIX U BbIX0JI0OM B MIHTEpHET

11.2. Y4eOHoO-HarIsIAHBIC TOCOOHS:
KommiekTsl MapuKOBBIX MOJENeH UIsi JeMOHCTpAIlMM MPOCTPAHCTBEHHOTO CTPOCHUS
OpPTraHUYECKUX BEIIECTB.

11.3. Komnbrotepbl, ”HGOPMAIHOHHO-TEJIeKOMMYHUKAIMOHHbIE CETH, ANINAPATHO-
NPOrpaMMHBIE U ayAHOBH3Yya/lbHbIE CpeICTBA:
IlepcoHasibHBIE KOMIIBIOTEPBI C BBIXOJAOM B HMHTEPHET, IPUHTEPBI, CKAaHEPHI,
KOIIMPOBAJILHBIE AIIapaThl.

11.4. IleuaTHbIE U IJIEKTPOHHBbIE 00pa3oBaTe/bHbIE M HH(POPMALMOHHBIE PECYPCHI:

— HMHpOpMaLMOHHO-METOJMUECKUE MaTepUalbl: y4eOHbIE MMOCOOMS MO JIMCLUIUINHE,
pa3laToOYHBId MaTepual K pasieiaM JIGKIMOHHOTO Kypca M K IMPAaKTUYECKUM 3aHSATHAM IO
IMCUMIUIMHE pa3MENIeHbl Ha CTpaHUWIle Kypca KadeIpsl B CHCTEME YINPABICHUS KypcaMu
Moodle: https://moodle.muctr.ru/course/view.php?id=10969#section-0
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11.5. IlepeyeHb JNLEH3MOHHOT0 NPOTPAMMHOI0 00ecneYeHHs :

Ilonuslli TIEpEUYEHB

JJMIICH3MOHHOI'O

B OCHOBHOM 00pa3oBaTeIbHOM Mporpamme:

IIPOrPaMMHOT0

obecneueHus

IIPEACTABICH

Ne HanmeHnoBanue PexBusursl foropopa| Koanuyecrso jqunen3uii | Cpok OKOHYaHUSA
LI NPOrpaMMHOI0 NMOCTABKH AeiicTBUS JTULIEH3UH
NPOAYKTA

1. Calculate Linux Desktop CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10

2. LibreOffice CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10

3. ABBYY FincReader CBobonHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10

4. . CBobosHO He orpanuuenso Beccpouno

7-Z1p
pacnpoctpansiemoe [10
5. Google Chrome CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10
6. VLC Media Player CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
7. Discord CBobosHO He orpannuyenno beccpouno
pacnpoctpansiemoe [10
8. Autodesk AutoCAD CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
9. IntellJIDEA CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
10. FreeCAD CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
11. SMath Studio CBobosHO He orpannuyenHno beccpouno
pacnpoctpansiemoe [10
12. Kontpakt Ne 90-  JluneH3us asis akTUBaLUU 12 mecsies
1339A/2021 ot Ha pabouux CTaHIMAX, |(€KEeroJHOe MPOJICHNE
Corel Academic Site 07.09.2021 MOKpBIBAaET Bce paboune | MOAMHCKH C IPaBOM
Standard MeCTa B YHUBEPCUTETE nepexo/ia Ha
OOHOBIEHHYIO BEPCHUIO
MIPOJYyKTa)

13. Kontpakt Ne 90- 500 nuuen3uit 12 mecsitieB
Kaspersky Endpoint 1339A/2021 ot (esxeroiHOE MTPOJTIEHNE
Security ans Ouzneca — 07.09.2021 MOJIHICKH C TIPAaBOM
Crangaptasiii Russian rnepexona Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MIPOJYyKTa)

14. CBobosHO He orpannuenHno beccpouno

GIMP
pacnpoctpansiemoe [10
15. |OBS (Open Broadcaster CBobosHO He orpannuenso Beccpouno

Software) Studio

pacnpoctpansiemoe [10
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12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHUSA NTPOT'PAMMBI

DopMbI U METOBI

HaunmeHoBaHue
OcHoBHBIE NOKA3aTeJIN OLlEeHKH KOHTPOJIA U
pasnesoB
OLICHKH

Pazgen 1. 3uaem: Onenka 3a
Teopust xumudeckoro — TEOPETUYECKHE  OCHOBBI ~ CTPOEHHMSI U | CAMOCTOSITENBHYIO
CTPOEHHUs U HACBHILICHHBIC CBOMCTB pa3fMYHBIX KJIACCOB OpraHmyeckux | padory Nel (2
yraesogopoasl (YB) COCAMHEHUH ... ceMecTp)

Ymeem:

— aHaIU3UPOBATh " npenckaspiBath | OneHka 3a

pPEaKLMOHHBIE ~ CBOWCTBA  OPraHMYECKUX | CAMOCTOSATEIbHYIO

COEIMHEHUI paboty Ne2

Braoeem: (2cemectp)

— OCHOBaMH HOMEHKJIaTypBl U

KJIacCU(HUKAIMN OPTaHUYECKUX COSTMHEHUIM Onenka 3a 3a4€T ¢

— OCHOBHBIMHU TEOPETUUYECKUMH | OLIEHKOMN

MPCACTABJICHUSAMUA B OPFaHquCKOﬁ XNMHWH

(2 cemectp)

Paznea 2. 3naem:
Henaceiennsie — cmocoObl  momyueHuss W xumudeckwe | OleHka 3a
YTIIEBOIOPOABI CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX | KOHTPOJIbHYIO
COEIMHEHUI paboty Nel (2
— OCHOBHBIE MEXaHU3MBbI MIPOTEKAHUS | CEMECTP)
OpPraHUYECKUX PeaKIii OrueHka 3a
Ymeem: KOHTPOJIBHYIO
— aQHAJIM3UPOBATH u npesckasbiBaTh | padoty Ne2 (2
pEaKIMOHHbIE  CBOWCTBA  OPraHUYECKUX | CEMECTD)
COCIVHEHUH ...
Braoeem: OreHka 3a 3a 3a4€T
— HaBbIKAMHU OOOCHOBAHHUS PAIMOHABHBIX | C OIIEHKOU
Croco00B MOTYUSHHsI OPTaHUUECKHX BelecTB | (2 cemecTp)
Paznea 3. 3naem: Onenka 3a
ApomaTtuyeckue — CmocoObl  TONYyYeHHs ¥ XMMHYECKHE | KOHTPOJIHHYIO
COCIMHECHMUS CBOMCTBa OCHOBHBIX KJIACCOB OpraHmyueckux | padory Ne3 (2
COEIMHEHUI ceMecTp)
OCHOBHBIE MEXaHU3MBbI MPOTEKAHUS
OpPraHUYECKUX PEAKLIUI
Ymeem: OrueHka 3a 3a4éT ¢
— NPUMEHATh TEOPETUYECKHE 3HAHUS Uil | OLEHKOU
CUHTE3a OpPraHUYECKUX coeuHeHui | (2 cemectp)
pa3IMYHBIX KJI1aCCOB
— aHAJIM3UPOBATh u NpeCKa3bIBaTh
pEaKIMOHHbIE  CBOWCTBA  OpPraHUYECKUX
COCMHEHUN

— COCTAaBJIATh CXEMBbI CHHTE3a OPraHU4YECKUX
COCIMHEHMU, 3aJaHHOT'O CTPOEHUS
Bnraoeem:

— HaBBIKAMU OOOCHOBAaHUS PAIMOHAIBHBIX
CIIOCO0OB MOTYYECHHUsI OPraHMYECKUX BEILIECTB
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Paznea 4.
I"ajloreHONPON3BOTHEIE.
CriupTsl, (EHOIBI, TPOCTHIC

3UpHI

Buaem:

— CrocoObl  TIONyYEeHHsT M XUMHYECKUE
CBOWCTBA OCHOBHBIX KJIACCOB OpPraHUYECKUX
COCIUHEHUIM

— OCHOBHEIC MEXaHU3MBI MPOTEKAHUS
OpPraHUYECKUX PEAKLUI

Ymeem:

— NPUMEHSTh TEOPETUYECKHE 3HAHUS IS
CHHTE3a OpPraHUYECKUX COCIMHCHHM
pa3IMYHBIX KI1aCCOB

— aHAJIM3UPOBATh " npecKa3bIBaTh
PpEaKIMOHHbIE CBOICTBa OpraHUYeCKUX
COCIUHEHMIM

— COCTAaBJIATh CXEMBbI CHHTE3a OPraHU4YECKUX
COCIMHEHMM, 3aJaHHOTO CTPOCHUS
Braoeem:

— HaBBIKAMH OOOCHOBAHUS  PAIlMOHAIIBHBIX
CIIOCO0OB MOTYyYESHHUsI OPraHMYECKUX BEILECTB

OnueHka 3a
CaMOCTOSITEIIbHY IO
paboty Ne3 (3
ceMecTp)

OueHka 3a
KOHTPOJIbHYIO
paboty Nel (3
ceMecTp)

O1eHKa 3a YK3aMeH
(3 cemectp)

Paspnen 5.

Anbaeruipl, KETOHBI.
KapOoHOBbIE KHCIOTHI U UX
MIPOU3BOTHBIC

3naem:

— CIocoObl  TIONMYYEeHHsT W XHUMHYECKHUE
CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIUHEHMIM

OCHOBHBIC MEXaHU3MBI MIPOTEKAHUS
OpPraHUYECKUX PEAKLUI

Ymeem:

— NPUMEHSTh TEOPETUYECKUE 3HaHUS IS
CHHTE3a OpPraHUYECKUX COCIMHCHHM
pa3IMYHBIX KI1aCCOB

— aHAJIM3UPOBATh " NpeCKa3bIBaTh
PpEaKIMOHHbIE CBOICTBa OpraHUYeCKUX
COCIUHEHMIM

— COCTAaBJIATh CXEMBbI CHHTE3a OPraHU4ECKUX
COCIMHEHMU, 3aJaHHOT'O CTPOEHUS
Braoeem:

HaBbIKAMH  OOOCHOBaHUS  PAIMOHAIBHBIX
CIIOCO0OB MOTYYEHHUsI OPraHMYECKUX BEILECTB

OnueHka 3a
KOHTPOJIBHYIO
paboty Ne5 (3
ceMecTp)

O1eHKa 3a YK3aMeH
(3 cemectp)

Pa3pnen 6.
A3zoTconepxaliue u
COCANHCHUA

Buaem:

— CIocOObI  TIONMYYEeHHsT U XHUMHUYECKHUE
CBOMCTBA OCHOBHBIX KJIACCOB OpPraHUYECKUX
COCIUHEHMIM

OCHOBHbIC MEXaHU3MBI MPOTEKAHUS
OpPraHUYECKUX PEAKLUI

Ymeem:

— NPUMEHSTh TEOPETUYECKUE 3HAaHUS IS
CHHTE3a OpPraHUYECKUX COCTMHCHHM
pa3IMYHBIX KJI1aCCOB

— aHAJIM3UPOBATh " NpeCKa3bIBaTh
PpEaKIMOHHbIE CBOICTBa OpraHUYeCKuX
COCIUHEHMIM

— COCTAaBJIATh CXEMBbI CHHTE3a OPraHU4ECKUX
COCIMHEHMM, 3aJaHHOTO CTPOCHUS
Braoeem:

OrueHka 3a
KOHTPOJIBHYIO
paboty Ne6 (3
ceMecTp)

O1eHKa 3a YK3aMeH
(3 cemectp)
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HaBBbIKaMH 000CHOBaHUA PpalilnOHaJIbHBIX
croco0oB TOJIYYCHUA OpraHn4CCKUX BCIICCTB
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13. OCOBEHHOCTH OPTAHU3AIINU OBPA30OBATEJIBHOI'O IPOIECCA JISA
NHBAJNIOB ! JINIl C OTPAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbs

OOydeHue WHBAIMAOB W JIMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU  370POBBS
OCYILECTBIISICTCSA B COOTBETCTBUH C:

— IlopsinkoM opraHM3allid M OCYIIECTBICHHS 00pa30BaTENbHOM JAEATENbHOCTH
1o 00pa3oBaTeIbHBIM MIPOrpaMMaM — MporpamMmmamM OakaiaBpuaTa, IporpaMMaM CIELUANIUTETa,
nporpammam maructpatypsl (IIpuka3z MunoO6puayku P® ot 05.04.2017 Ne 301);

— IlonoxeHneM O TOpPSIKE OpraHU3alM U OCYLIECTBICHHS 0Opa3oBaTeNbHON
JeSTeIbHOCTH 10 00pa3oBaTelIbHBIM IpOrpaMMaM BhICHIEr0 OOpa3oBaHUS — Mporpammam
OakanmaBpuaTa, MporpaMMmaM CHeNMalIuTeTa, mporpaMmaM  maructpatypsl B PXTY
nM. JI.1. Menneneesa, npuHaTeIM pemieHueM Yue”oro cosera PXTY umm. JI.M. Menneneesa
o1 30.10.2019, mnporoxon Ne 3, BBeAeHHbBIM B JclicTBHMEe npukazoMm pektopa PXTY
uMm. JI.1. Menneneena ot 14.11.2019 Ne 646A;

— MeroanyeckuMH PEKOMEHIAIMAMHU IO OpPraHM3aluu 00pa30BaTENLHOrO Mpolecca
s OOy4eHHs MHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI B
00pa3oBaTEeNbHBIX OpPraHU3aIUAX BBICIIETO O00pa3oBaHMsA, B TOM YHCIE OCHAIICHHOCTU

o0pazoBaTenpHOro IMporecca (YTBEepKIAeHbI 3amecTuTesieM MunucTpa oOpa3oBanus U Hayku PO
A.A. KiimmoBsiM oT 08.04.2014 Ne AK-44/058BH).
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JlonoJIHeHMsI M U3MEHeHHusl K pabdouyell mporpaMMe AU CHHUIIMHBI

«OpraaneCRaﬂ XUMHUD»

OCHOBHOI1 00pa30BaTeJIbHOI NPOrPaMMBbI
18.03.01 «XumMuueckasi TEXHOJIOTHUSD»

®dopma o0yueHHs: OuHas

Howmep
OcHOBaHIE BHECEHU
WU3MEHEHUs1/ Copep:xaHue JOMOHECHUS/U3MEHCHHUS
W3MEHEHUS/ HOITOTHEHUS
JIOTIOJTHEHUS

MIPOTOKOJI 3aceaHus Y YSHOTO
1. coBeTa Ne oT

« » 20 1.
MIPOTOKOJI 3aceAaHus Y Y4SHOTO
coBeTra Ne oT

« » 20 1.
MIPOTOKOJI 3aceaHus Y YeHOTO
coBeTra Ne oT

« » 20 1.
MIPOTOKOJI 3aceAaHus Y Y4SHOTO
coBeTra Ne oT

« » 20 1.
MIPOTOKOJI 3aceAaHus Y YeHOTO
coBeTra Ne oT

« » 20 1.
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