MunucrepcTso HayKH ¥ BBICIIETo o0pa3oBaHus Poccuiickoii Denepanun
DeziepanbHOE OCYJAPCTBEHHOE 6ro/KeTHOE 06pa3oBaTebLHOe YUpeXIeHHE
BBICIIIET0 00pa3oBaHUs
«Poccuiickuii XMMHUKO-TeXHOIOTYeCKHi YHUBEPCHUTET
umMenn [, . Menneneenay

¥4ebHoit paboTe
C.H. ®unaros
2021 r.

PABOYAS MPOTPAMMA JIUCHUILIMHBI

«Opranuvyeckas XHMHS»

Hanpagsnenne noarorosku 22.03.01 MarepnaioBenenne H TeXHOIOrHH

MaTepHaJioB

IIpoduar «MaTtepuanoBegeHne o TeXHOIOIHH HAHOMATEpPHAJIOB H

HAHOCHCTEM)»

KBanudukauus «6axanaBp»

PACCMOTPEHO U OJJOEPEHO
Ha 3acenannm Mertomuueckoit KoMuCCHu
Yuenoro coeera
PXTY um. JI.U. Menzaeneera

H.A. Maxkapos

Mockea 2021



[Iporpamma cocrapiieHa 3aBeyIomuM Kadeapoil opraHndeckoi XuMuH 1.X.H., mpodeccop PAH

A.E. lllekoTuXUHBIM, T0UEHTOM, K.X.H. N.O. AkuypuHbIM, To1IeHTOM, K.X.H. [Toskapckoit H.A.

[Iporpamma paccmoTpeHa u o100peHa Ha 3aceganuu kadenpel opranndeckoin xumuu PXTY

nMm. JI.U. MenneneeBa «__ » 20 r., mporokon Ne_ .



1. HEJIb ¥ 3AJJAYY JUCHUTLINHBI

[IporpaMmma cocraBieHa B  COOTBETCTBHH ¢  TpeOoBanmsimu  DegepanbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa BBHICIIETO O0O0pa3oBaHUsA — OaxkamaBpHaT
1o HampaBieHuo noarotoBku 22.03.01 «MatepuanoBeeHue U TEXHOJIOTMH MaTEpHUATIOB)
npodmis «MaTepuanioBeIcHHEe U TEXHOJOTUM HaHoMaTepuasioB W HaHocuctem» (OI'OC BO),
pexoMeHmanusIMu  METOIMYECKOW KOMHCCHM U HAKOIUIGHHBIM OMNBITOM  TIPEIOJIaBaHHUS
TUCIUIIMHBL  Kadenapor opraaudeckort xumuun PXTY um. JI.M. Menneneea. IIporpamma
paccuvTaHa Ha U3y4YEHHUE TUCIUIUIMHEI B TCYCHHE 2 CEMECTPOB.

Jucrunmmaa «Opranndeckas XuMUs» OTHOCHUTCS K 0a30BOi dactu Oioka 1 guciuriinH
yuebHoro miana (b1.0.08). [IporpaMMa AMCHUIUIMHBI IPEIIIOIAraeT, YTO 00yUYaroIIUecss UMEIOT
TEOPETUYECKYI0 W  MPAKTUYECKyl0 TMOArOTOBKY B  0O0JacTh  MaTeMaTU4YecKux U
€CTECTBEHHOHAYYHBIX JUCIIUILINH.

Heap aucuuniauHbl — NpuoOpEeTeHNE CTYJEHTAMH 3HAHMHA O CTPOEHUU OPTaHUYECKUX
COCIMHEHUH, OCHOBHBIX XHMHUYECKHX CBOWCTBAX pa3UYHBIX KJIACCOB OPraHMYECKHX
COEIMHEHUH 1 METO/IaX MX MOJyUeHHsl, KaK IPOMBIIIJICHHBIX, TaK U J1a00paTOPHBIX.

3agauu JUCUMIUIMHBI — (QOPMUPOBAHUE MPEACTABICHUI O TEOPETUYECKHX OCHOBAX
COBPEMEHHON OPraHMYeCKOW XUMHUH, O (PU3NUECKMX W XUMHYECKHUX CBOWCTBAaX, METO/IaX
MONy4eHUs PA3JMYHBIX KIJIACCOB OPTraHUYECKUX COCAUHCHHH, NpPUOOpPETCHHE HAaBBIKOB
NPUMEHEHHUS TEOPETHUUYECKUX 3aKOHOB K PEIICHHUI0 MPAKTUUYECKUX 3aJad XUMHYECKOU
TEXHOJOTHUN OPTAaHHMYECKUX BEIIECTB; 03HAKOMIICHHSI CTYJICHTOB C OCHOBHBIMH TEOPETHUECKUMU
MPEJCTABICHUSIMH OpPraHMYECKON XHMHH; O3HAKOMJIGHHS C XHMHUYECKHMH CBOWCTBAaMU
OCHOBHBIX KJIaCCOB OpPraHUYECKHX COCIUHEHHH, BKIIOYas, DSJIEMEHTOOPTaHWYECKHEe U
OMOOpraHNYecKHe COEIMHEHUs; OOy4YeHHMs OCHOBHBIM METOJaM IUIAaHUPOBAHUS CHUHTE3a
OpPTaHMYECKUX COCTUHEHUI Ha OCHOBE TOJYYCHHBIX 3HAHUH 00 OCHOBHBIX XUMHYECKHX
CBOMCTBAX KJIACCOB OPraHUYECKUX COECTUHEHUI.

JucuumimmHa «Opranudeckas XuMus» mpenogaercs B 2 U 3 cemecrtpax. KoHTpousb
yCIEeBaeMOCTH CTYJEHTOB BEJETCS 10 MPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

PabGouass mporpamMMa NUCHUIUIMHBI MOXET OBITh peajdn3oBaHa C MPUMEHEHHEM
JJIEKTPOHHBIX O00pa30BaTENbHBIX TEXHOJOTMA M 3JIEKTPOHHOTO OOy4YeHHUs TMOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUA JUCIIUITJIMHbI
W3ydenue AUCHUIUIMHBI HAPABICHO Ha NMPHOOpPETEHHE CIEAYIONMX KOMIEeTeHUMil U
UHAUKATOPOB UX JOCTUKCHUSA:
YHHuBepcaJabHble KOMIIETEHIMH M HHAUKATOPbI UX J0CTHKEHHUS:

HaumenoBanue

KaTeropuu Ko i namvenosatie YK Kon 1 HanMeHOBaHNE HHIUKATOPA
(rpyrmmbl) noctmkeHust YK
YK
VK-1. Coocoben | YK-1.1 OcymiecTBisieT IIOVICK
OCYIIECTBIISITh MOWCK, | HHPOpMAITIH
CucreMHoOe U KpuTH4yeckuii  aHamu3 U | YK-1.2 Cnocoben OCYILIECTBJISITH
KPUTHUYECKOE CHHTE3 uH(pOpMaIUH, | KPUTHUECKUN aHan3 u CHHTE3
MBIIIICHUE MIPUMEHSATH CHUCTEMHBIN | nH(pOpMaIUn
OJIXO0/I hias: | pemtenust | YK-1.3 Hcnonb3yeT CUCTEMHBIN MOAXOA

ITOCTABJICHHBIX 3aJa4.

AJid pCIICHM IMOCTABJICHHBIX 3aJa4




Ob6menpodeccnoHalbHbIe KOMIIETEHIIUN U HHAUKATOPBI UX TOCTHKEHUS:

HanmeHnoBanue
Ko u HanMeHOBaHME HHIUKATOPA
KaTeropuu Kon n naumenoBanue OITK
noctmxenus: OITK
(rpyrmsr) OITK
OIIK-1.1  O6namaer cHCTEeMaTHYECKUMU
3HAHUAMH B O0OJACTH MaTEeMaTHYECKOIo
[Tpumenenue aHallM3a, MOJCIMPOBAHUS, €CTECTBEHHBIX
HIIAMEHTAJIbH HayK ¥ OOIIENHXEHEPHBIX AUCLIUILINH;
Pymn . OIIK-1 Hcnonwzyet Y Hl p AHCHL ’
BIX 3HAaHUU B N OIIK-1.2 Ywmeer pelarb 3aJa4H,
CUCTEMHBIN MOIXO JUIs .
npodeccruoHab OTHOCSIIIUECS K npodeCcCHOHAIBHON
o pEelIeHNUs TOCTABICHHBIX 3a7a4
1500} NS TebHOCTH, PUMECHSISI METO/TBI
NEeSITEIIbHOCTH MOJIETTUPOBAHUS, MaTeMaTH4eCKOTo
aHaIm3a, €CTECTBEHHOHAYYHBIC u
0OIIIenH)KEHEPHBIC 3HAHNUS,
OIIK-4.2 CucreMaTu3upyer U aHaJIUu3upyeT
pe3ynbTarhl  (U3MYECKUX U XHUMHUYECKUX
AKCIIEPUMEHTOB, HAONIOACHUN, U3MEPECHUI,
a TaKXe pe3yibTaThl pPacyeToB CBOMCTB
BEILIECTB U MAaTE€PHUAJIOB;
OIIK-4 Cniocob6eH mpoBOIUTH m P ’
OIIK-4.3 CocraBisieT OTYETHl MO y4eOHO-
Ucnons3oBanue U3MEpEeHUs U HaOIIOICHUS B -
. HCCIIeIOBATEILCKOM NESITEIbHOCTH,
WHCTPYMEHTOB chepe npodeccrnonanbHON
BKJIIOYAsh  aHalM3  SKCIEPUMEHTAIbHBIX
U JesITeIbHOCTH, 00pabaTbIBaTh U
pEe3yNbTaTOB,  COMOCTABJICHUS  HUX  C
00opyaoBaHUS MPEJICTaBISTh

OKCIICPUMCHTAJIbHBIC JTaHHBIC

W3BECTHBIMU aHAJIOT'AMU;

OIIK-4.4 ®opMupyer AEMOHCTPALMOHHBIN
MaTepual U IPEACTaBIAET Pe3YJIbTAThI
CBOEH MCCIIE0BAaTENbCKON 1E€ATEIbHOCTH Ha
Hay4yHbIX  KOH(EpEeHLUsX, BO  BpeMms
ITPOMEKYTOUHBIX U UTOTOBBIX aTTECTALUN




B pesynbrare nzyueHus JUCIUIUIMHBI CTYACHT OaKkaaBpuara JOJDKEH:

Buame:

— TEOPETHUYECKHE OCHOBBI CTPOCHHMS U CBOKMCTB PAa3JIMUHBIX KIJIACCOB OPraHMYECKHUX
COCITMHCHMIA,

— CIOCOOBI TIONyYeHHUsS M XHMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB OPTraHMYECKUX
COCTMHCHMIA,

— OCHOBHBIC MEXaHU3MBI ITPOTEKAHUS OPTaHIMUECKUX PEaKITHIA;

Ymemn:

— MPUMEHATh TEOPETUYECKUE 3HAHUS IS CHHTE3a OPTaHWYECKUX COCAMHEHUH Pa3TUIHBIX
KJIACCOB;

— aHAIM3UPOBATH U TPE/ICKA3hIBATh PEAKIIMOHHBIC CBOMCTBAa OPTaHMUECKIX COCTMHEHUIA;

— COCTaBJISITh CXEMbI CUHTE3a OPraHUYeCKUX COSAMHEHUM, 3a/IaHHOTO CTPOCHHUS;

Bnaoemn:

— OCHOBaMH HOMEHKJIATYPbI ¥ KJIacCH(PUKAIIMN OPraHUYECKUX COSIUHECHU,

— OCHOBHBIMHU T€OPETHUECKIUMH TIPECTABICHUSIMH B OPraHUUECKOW XUMHUH,

— HaBBIKaMH OOOCHOBAHUS PALIMOHAIIBHBIX CIIOCOOOB MOTYYESHUS] OPTaHMYECKUX BEIICCTB.

3. OFbEM JUCIHHUILIAHLI U BUJbl YYEBHOU PABOThHI

Cemectp
Bcero
Bun yueGHOM paboThI 3 cemectp 4 cemectp
3F Axan. 3F Axan 3F Axan.
9. . 4. 9,
OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonTakTHas padora — ayinTopHbBIE
O —— 3,11 112 1,33 48 1,78 64
Jlexiun 1,33 48 0,44 16 0,89 32
[Tpaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie padoTs (JIP) - - - - - -
CamocrosiTesibHas padoTa 4,89 176 1,67 60 3,22 116
KoHTakTHas camocTosTenbHas pabota i 0.4 i
(AmmK uz VII ons 3au / 3au ¢ oy.) i i ’ i
CamocTosiTeTbHOE N3YUCHHUE Pa3/IeiiOB ) 506 i
JTUCIUIIINHBI ’
Buabl KoHTpOJIA:
Buo koumpona uz YII (3au / 3au c oy.)
IK3aMeH 1 36 1 36
KoHTakTHass paboTra — mpoOMEXyTOUYHas
0.4 0.4
aTTecTalus 1 1
IToaroToBka K SK3aMeEHY. 35.6 35.6
3auer ¢
Bua uToroBoro KOHTpoOJIA: - IK3aMeH
OLIEHK O




Cemectp

Bcero
Buj yueGHol paboThl 3 cemectp | 4 cemectp
3E Actp. 3F Actp. 3F Act
q. q. p. 4.
OO0mas Tpya0eMKOCTb AUCLUIIIHHBI 8 216 3 81 5 135
KonTakTHas padora — ayiuTopHbIE
AHATHS: 3,11 84 1,33 36 1,78 | 48
Jlexuuu 1,33 36 0,44 12 0,89 | 24
[Tpaktuueckue 3ausrus (113) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie paboTs (JIP) - - - - - -
CamocrosiTeibHas padoTa 4,89 132 1,67 45 3,22 | 87
KonrakTHas camocTosTenbHas pabora i 0.3 i
(AmmK u3 VII ons 3au / 3a4 c oy.) ’
CaMoCTOATENbHOE H3ydeHHe Pa3IeoB i ) i 447 i )
JTUCIUIIINHBI ’
Buabl KOHTpOJISA:
Buo konmpona uz YII (3au / 3au c oy.)
JK3aMeH 1 27 1 27
KonrtakTHas pabora — mpoMeKyTOudHas
0.6 0.3
arTecTaius 2 1
IToaroToBka K SK3aMeHy. 53.4 26.7
3auer ¢
Buja nToroBoro KOHTpoOJIs: 9 JK3aMeH
OlIEHKOM




4. COAEP KAHUE JUCIIUITJINHbI

4.1. Pa3zgenanbl JMCUMILIMHLI U BUABI 3AHATHN

AKazieM. 4acoB

B T.4. B B T.4. B B T.4. B B T.4. B
Ne (bopme (bopme pak. (bopme Jao. (bopme Cam.
wn Pa3zgen nucuuniavHbl Bcero np. noar. | Jlekuum | mp. moar. S np. MOAr. paGoThI np. MoAr. pabora
(npu (npu (npu (npu
Haauyuu) Haauyuu) Haauyuu) Haauyuu)
2 cemecTp
Paznen 1. Beenenue. Teopus
1. | XMMHMYeCKOro CTpOCHHS U U 28 - 6 - 14 - - - 20
HaChIIIeHHbIE YriieBoaopoasl (YB).
1.1 | [Ipupoga XMMHUYECKOI CBSI3U 10 - 2 - 6 - - - 5
1.2 | AakaHbI 7 - 2 - 3 - - - 5
1.3 | Crepeonzomepust 6 - 1 - 3 - - - 5
1.4 | [lukmoanakaHsl 5 - 1 - 2 - - - 5
5 Pa3nen 2. HenacblleHHEBIE 27 ) 7 ) 12 ) ) ) 20
YIJIEBOAOPO/bI
2.1 | AnkeHnI 12 - 3 - 6 - - - 8
2.2 | ATKuHEI 7 - 2 - 2 - - - 8
2.3 | AnkagueHsl U HOJIUEHBI 8 - 2 - 4 - - - 4
3. Paznen 3. ApomaTtuueckue 17 ) 3 ) 6 ) ) ) 20
COeIMHEHUA
3.1 | Teopusi apoMaTUYHOCTH 5 - 1 - 1 - - - 8
3.2 | CoenuneHus OEH30JIBHOTO psa 12 - 2 - 5 - - - 12
3a4deT ¢ OLEHKOM
3 cemectp
4. Pasnen 4. I'asioreHonpou3BoOAHbIE. 51 ) 14 ) 14 ) ) ) 36
CnupTtsl, (heHO0JIbI, TPOCcThIE IPUPbHI
4.1 | I'anoreHonpou3BOIHbIC 7 - 1 - 2 - - - 6




4.2 | DneMeHTOPraHUYECKUE COCTUHEHMS 13 5 4 6
4.3 | Cnuptel 12 4 4 6
4.4 | ®eHONBI 8 2 2 6
4.5 | Ilpocteie 3¢pupsl 6 1 1 6
4.6 | DOKCUCOETUHEHMUS 5 1 1 6
Pa3nen 5. Aabaeruabl, KeTOHBI.
5. | KapOoHoBBI€ KHCJIOTHI M UX 54 12 12 40
NPOM3BOJHbIE
5.1 | Anpaerunnsl U KETOHEI 14 4 4 8
5.2 | OngHOOCHOBHBIE KAPOOHOBBIE KHCIIOTHI. 10 2 2 8
DYHKITMOHAIILHBIE TIPONU3BOHBIC
KapOOHOBBIX KHCIIOT:
5.3 | rajoreHaHTHAPHUIBI (AIMIITATIOTCHUIBI ), 14 4 4 8
AHTUPUIBI, CIIOKHBIE d(UPBI, AMUJIBI,
HUTPHIIHL.
5.4 | MHOrOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI 8 1 1 8
5.5 | 3ameniénHble KAPOOHOBBIX KHUCIIOT 8 1 1 8
6. Pa3znen 6. A3orconeprkaniue 39 6 6 40
COeIMHEHUA
6.1 | Hurpocoenuuenus 9 1 1 10
6.2. AMMHBI 16 3 3 15
6.3 | A3a- 1 1Ma30COETUHEHUA 14 2 2 15
JK3aMeH 36
HUTOTO 234 48 64 176




4.2 ConepxxaHue pas3aejioB IUCIHUATNIINHbBI
Pa3znesn 1. Beenenue. Teopuss XMMMYECKOr0 CTPOCHHSI M M HACBIIIEHHBbIE YIJIEBOJOPOIbI
(YB).
1.1. Ilpupoaa XuMHUUECKOU CBSI3U

[Ipeamer opranmveckoit xumuu. Teopusi Xumudeckoro crtpoenus. Kiaccudukamms
opraHuyeckux coeauHeHui. @OyHKIUMOHaAIbHBbIE Tpymibl. OCHOBHBIE KJIacChl W PSJBL.
CtpykTypHbIe H30Mephl. [IpaBuia HOMEHKIATYPHI.

IIpupona xoBameHTHOM cCBsA3u. Dopmynsl JIbrouca. PopmanbHbiil 3apsa. Teopus
rubpuanzanuu AO. Teopus OTTaIKWBaHUS AJIEKTPOHHBIX Map BasieHTHOH o0onouku (ODI1BO) u
dbopma Morekyn. ATOMHO-OpOUTANIbHBIE MO, DPPEKTh B opranndeckoit xumuu. [Torstre o
MEXaHU3ME XHMHUYECKOW peakuuu. [IpomexyTodHble COCAMHEHUS M YaCTHUIbl OPraHUYECKHX
peaKLHnii.

1.2 Anxanbl

l'omonornueckui  psnu. Nsomepus. Howmenkiarypa. CrocoObl  TOy4YEHUSI.
[IpoctpancTBeHHOE (KOH(pOPMAILIMK) M AJIEKTPOHHOE cTpoeHue. dusnueckue cBoiicTBa. OOmas
XapaKTepUCTHKA PEaKIIMOHHON CIIOCOOHOCTH. Peakimu rajoreHupoBaHUs, MEXaHU3M pPeaKIuii
PaauKAIBHOIO 3aMelleHUs. BinsHue CTpOEHHMs anKaHa M MPUPOJBI raJoreHa Ha HalpaBJICHUE
3aMeIleHusl.  DHepreTudeckuidi npoduiab  peakiud, MOCTyJaT X3MMOHAA. Peakiuu
cynbdoxjaopupoBanus U HUTpoBaHus (o KoHOBanoBy), MEXaHU3MBI PEaKIIUd U OCOOCHHOCTH
MPOTEKAHUS.

1.3 Crepeounzomepusi

Tumel  cTepeon3oMepoB: KOH(OPMEpBI, T'E€OMETPHUYECKHE H30MEphl, DHAHTHOMEPHI.
Onrtuueckass M30MepHUsl. XHUPAIbHOCTh. JHaHTHOMEpHL. Pamemudeckas cmech. CrocoOb
MPOCTPAHCTBEHHOTO H300paKEHUSI ONTUYECKHX H30MepoB. OTHOcUTENbHAsT W abOCONMIOTHAs
koHpuryparuu. [lpoexkmmu dumepa. D,L-Homenknartypa. R,S-Homenknartypa. Ilonsitue 00
ONTUYECKON aKTUBHOCTU COETMHEHUH C IBYMsI aCHMMETPUUECKUMU LIEHTPaMHu.

1.4 I{uknoaakaHbl

l'omonornueckut  psn. Nsomepus. Howmenxkiarypa. Croco0Obl  TOy4YEHUSI.
[IpoctpancTBeHHOE M 3JeKTpoHHOE cTpoeHne. Kondopmaruu. TuIbl HanpspKEHUH B IMKIAX
(yrmoBoe, TOPCHOHHOE, TpaHCaHHYJspHOE). OTHOCUTENbHAs YCTOWYMBOCTH IIUKIIOAIKAHOB.
®usnueckue cBoicTBa. [loTeHIManbl HMOHM3AIMKM W DJIEKTPOHHOE CPOJCTBO, OOmIas
XapaKTepUCTHKA peakUOHHOU crocoOHocTH. KoHpopMauu nuKIorekcana. JKBaTOpHaIbHBIC
U aKcHallbHbIe CBA3U. lIpocTpaHCTBEHHas HM30MepHsl 3aMELIEHHBIX LHKIOreKCaHoB. Peaknun
MUKIT0aNKaHOB. (OCOOGHHOCTH peaklnuii MallbIX [HKJIOB. BakHelue mpeacTaBUTeNu:
LUKJIONPOIAH, IUKJIONEHTaH, HUKJIOT€KCaH.
Pasnen 2. HenachlileHHbIE YIII€BOI0POAbI

2.1 AnxeHsl

I'omonornueckuit psa. M3omepus. Homenkinarypa. CrnocoObl momyyeHus. Peakimun
JIETUAPOTAIOTCHUPOBAHUS W JETUApaTanuu, mpaBmwio 3aineBa u [odmana. Peaknum
BOCCTAHOBJIEHUs alkUHOB. I[IpoctpancTBeHHOE cTpoeHue. Pu3nyeckue cBouCTBA. Peakumu
ankeHoB. Peakuuu »neKTpPOPUIBHOIO MNPUCOENIWHEHUS: OpOMHpOBAHHUE, YCIOBHUS PpEaKIIUU,
CTepeoctnepUIHOCTh, MPUCOSTUHEHUE BOTHOTO PaCTBOpa OpoMa M XJIopa, 0OCOOCHHOCTH peaKluu
XJIOPDUPOBAaHUSA, MeXaHu3M. Peakuum  TIUAPOraJIOT€HUPOBAHMS,  MEXAHW3M,  IPABUIIO
MapKOBHUKOBA, €ro TEOPETHYECKOe OOBSCHEHWE W  COBPEMEHHas  (OpMYITUPOBKA.
[Ipucoenuuenue rajaoreHoBOJOpOAa K 3aMEUIEHHBIM alKeHam, coaepxkamum O/- um DA-
3aMECTUTENIM, U3MEHEHHE HalpaBleHUs NPUCOCIUHEHHUs. Peakuus NpUCOEIUMHEHUS BO/IbI,
MEXaHU3M pEeaklNM, MEePErpynnupoBKU. Peakimn OKCUMEpKYpHUpOBaHUA-IEMEPKYPUPOBAHUS U
ATKOKCUMEPKYPUPOBAHUSI-IEMEPKYPUPOBAHUS, MEXaHM3M peaknuu. [ mapobopupoBaHue
AJIKEHOB, MEXaHMU3M peakuuu. BausHue crpoenus ankuindopaHa Ha peruOXUMHIO PEeaKIIUu.

CBobOosHOpaAMKaIbHOE  MPHUCOEIUHEHHE OpomMoBomOpona  (MepeKucHbId 3¢ dexT
Kapama), mexanusm peakiuu. Peakiuu paaukaabHOTO 3aMeIlleHUs] aJIKEHOB, MPOTEKAIOILINe ¢
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COXpaHEHHWEM JIBOMHOW CBS3M: QUTMIBLHOE TaJlOTeHHpOBaHHME (XjopupoBaHue 1o JIHBOBY,
OpomupoBanue peareHToM NBS), MEXaHU3MbI PEaKIIHiA.

Peakuuu rupupoBaHus alKeHOB B YCIOBUSIX T€TEPOr€HHOr0 Katanusa. Peakunu 2n+2m-
LHUKJIONPUCOECTUHECHHUS.

Peakuuyn MArKoro OKHUCIIEHMSI QJIKEHOB: OKHCIEHUE aJKEHOB B NPHUCYTCTBHM COJIEHN
nawaaus  (Bakep-mpomecc). OmnokcuaupoBaHue —ankeHoB (peakuust [lpunekaeBa) ¢
MOCIEAYIOIIUM PACKPBITHEM 3MOKCUTHOTO LUKIIA (aHmu-TUTUIPOKCUIIUPOBaHNE ankeHoB). Cun-
TUTUAPOKCUIIMPOBAHUE AJIKEHOB: peakiusi Barnepa, a takxe okucienue okcuaom ocmus (VIII)
C TIOCJIEAYIOUUM BOCCTAHOBJIEHUM. O30HONM3 AJIKEHOB C IMOCIEAYIOIIUM BOCCTAHOBIICHUEM,
3aBUCHUMOCTh CTPOCHHS MPOIYKTOB O30HOJM3a OT YCJIOBUU BOCCTaHOBIICHHS. TpaHchopMarius
QJIKEHOB B aJIbJACTUbI, KETOHBI U KAPOOHOBBIE KUCIIOT.

lanpodopmunmpoBanne ankeHOB, MOMy4YCHHE anbaeruaoB. [loHsTHe o kapOeHax
croco0ax MX MOJTyYeHHUs.

2.2 ANKUHBI

l'omomornueckuit  psg.  M3omepusa.  Homenknarypa.  CnocoObl  MOMyYeHHS.
[IpocTpancTBEHHOE M 3JIEKTpOHHOE cTpoeHue. Pusnueckue cBoicTBa. [loTeHIIMANbl HOHU3ALT
U DIIGKTPOHHOE CpPOACTBO, OOMIas XapaKTEepHCTHKA PEaKIHOHHOW crocoOHocTh. Peakuuun
ankuHOB. Peakimu 31eKTpOUIBHOTO NPHUCOEAMHEHUS, UX MEXaHU3Mbl U CTEPEOXUMHUSL.
HyxneodunsHoe mnpucoequHenwe K anmkuHaM, wmexaHusMm peakinuu. CH-KucnotHocts
TEPMUHAJIBHBIX aJKWHOB, I[IOJyYEHUE HATPUEBBIX, JMUTHUEBBIX, MAarHUEBBIX, MEIHBIX H
cepeOpSIHBIX MPON3BOAHBIX ATKMHOB. ATIETHIICHUBI, CTPOCHHE U cBOKCTBA. CTEPEOCEIeKTHBHOE
BOCCTAHOBJICHUE QJIKWHOB: TE€TEPOr€HHOE TUAPUPOBAHHE AJKWMHOB M BOCCTAHOBJICHUE
HICJIOYHBIMM  METaJUIAMU B JKUJAKOM ammuake. Onuromepusanus anetrwieHa. OKuCIEHUE
AJIKUHOB.

2.3 AnkagueHsl ¥ DOJIUEHBI

I'omonornuecknit  psna.  Kmaccudukamus.  M3omepus. Homenkmnatypa. CrocoObl
noJly4eHusl. AJUJIEHBI. AJIKQAUEHBI C CONPSKEHHBIMU JABOMHBIMU CBsI3sIMU. [IpocTpaHcTBEHHOE U
3JIEKTPOHHOE CcTpoeHune OyTta-1,3-muena. Xapaktepuctuka csizeid. Comnpspkenue. OrneHKH
DHEPruu CONpsDKeHUs. Pusnyeckue cBoMcTBa. lloTeHUHMaNbl WMOHMU3AUUM M DIIEKTPOHHOE
CPOJICTBO, O0IIIasi XapaKTEPUCTHKA PEAKITMOHHON CTIOCOOHOCTH.

Peakumu anka-1,3-nueHoB. OcobeHHOCTH peakmnuii npucoenunenus: 1,2- u 1,4-
(compsbkeHHOE) TpucoearHeHHe. MexaHu3mbl peakuuid. [loHSATHE O KHHETHYECKOM U
TEPMOJMHAMHYECKOM KOHTPOJIC PEaKIUi 3IeKTPOPUILHOTO TMPUCOCTUHEHUS K aJIKEHaM.
Baxneitmme npeacraButenu: 0yra-1,3-1ueH, MUKIONEHTAIUCH, ITUKIIOATKATUEHBI.

[ToHsiTHE O TWEPUIUKINYECKUX pEAKIHSIX, HX OCOOCHHOCTH U KJIAacCHU(UKAIIHSL.
Huxnonpucoeaunenue. [ukinoagumepuszanns ankeHoB. Peaknuu unbca-Anbaepa. Konuenmms
rpaHUYHBIX  opOuTaneil. Mcmonb3oBanme peakumu  Junbca-Anpaepa Ui CHHTE3a
OMIMKIMYECKUX M TOJUIMKIMYECKUX COCTUHEHHH. DNEeKTpolMKINYecKue peakiuu. [IpaBuio
Byasopna-Xodpmana. 3aBUCHMOCTh CTEPEOXHUMUHU MTPOAYKTOB JIEKTPOLUKIN3AINH OT YCIOBHUMA
OCYILECTBIIEHUS MPOLIECCa.

Pa3nes 3. ApomaTnyeckue coeJUHEHHUS.

3.1 Teopuun apoMaTUYHOCTH.
CoBpeMeHHBIE TIPEACTABICHUS O CTPOEHUN OeH30J1a. ApOMaTHYECKH XapakTep OeH3o0Ja.
Oueprus conpspkeHus. OOIMe KpUTEpUn apOMaTUIHOCTH.
3.2 CoenuHenust 0€H30JILHOTO psifia
N3omepus. Homenkmnarypa. CrnocoObl momydenusi. [IpocTpaHcTBEeHHOE U 3JIEKTPOHHOE
ctpoenne. dusndeckue cBocTBa. [loTeHIMATBI HOHU3AIMU M 3JIEKTPOHHOE CPOJICTBO, OOIIast
XapaKTepUCTHKA PEAKIIMOHHON CIIOCOOHOCTH.
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Peakiuu panukaiabHOrO NMPHCOEIMHEHMs XJIOpa M 3aMELIeHHs B roMoJsiorax OeH3o0Ia.
Karanutnueckoe ruapupoBanue apeHoB. BoccraHoBieHue apeHoB 1o bépuy. Oxucnenue
JIKUIIOEH30J10B.

Peakuum  snextpodmibHOro  3amemieHus.  Peakumm  OeH30i7a:  HUTpOBaHHE,
rajJloreHUpoBaHue, Cyab(UpOBaHKE, ATKWIMPOBaHUE U auuiaupoBaHue no dpunemto-Kpadrey.
VYcenoBust peakuuid. Craguu oOpazoBaHHsl M CTPOCHUE 3NMEKTPO(UIBHBIX areHTOB. Msrkue u
)ecTkue ekTpodipl. Mexanusm peakuun Sg2(Ar). n-Kommnekcbl. CTpoeHre G-KOMILIEKCOB.
OHeprerudeckas auarpamma peakuuu. CxopocThaumuTHpytomas craausd. Kunernueckuit
n30TonHbIN d¢pdekr. IloHATHE 0 KMHETHYECKOM M TEPMOJUHAMHYECKOM KOHTPOJIE PEAKIMH
OMMOJIEKYJIIPOTO 3JEKTO(QMIBHOTO 3aMEIeHUs] B apOMaTHYEKOM psALy Ha MpUMeEpe peakiuu
CyJb(UPOBAHMUS.

Bnusnue 3amecturtesneil B OEH30JbHOM KOJIBIIE Ha HAIpaBlICHHE U CKOPOCTh PEaKIIMA
EKTPO(UIBHOTO 3aMELEHNS: aKTUBUPYIOIINE U I€3aKTUBUPYIOIINE 0pmo-/napa-opueHTaHThl ,
N€3aKTUBUPYIOIIME Mema-OpueHTaHThl. OpHeHTHpylollee JeHCTBUE 3aMECTHTENEH  Kak
OTpaKEHHE DHIEKTPOHHOTO CTPOCHHMA G-KomIuiekca. Jlpyrue ¢akTopsl, BIUSIOIMIME Ha
COOTHOIIeHHEe u30MepoB. CoriacoBaHHAas M HECOIVIACOBaHHAs OpUEHTalus JBYX U Oonee
3aMECTUTEIICH.

Pa3znen 4. I'ajioreHOoNMpou3BoAHbIE U META/JIOOPTraHU4YecKue coequHeHus. CnupThl,
¢enoubI, pocThie 3GUpHI.
4.1 I'anoreHONpoOU3BOIHBIE

Knaccudukanms. Homenknarypa.

Anxun- wu ammwirainoreHuabl.  M3omepus. Homenknatypa. CrocoObl momydyeHUS.
[IpocTpancTBEHHOE M 3JIEKTpOHHOE cTpoeHue. Pusnueckue cBoicTa. [loTeHIIMANbl HOHU3AT
U 3JICKTPOHHOE CPOJACTBO, 00IIast XapaKTePUCTHKA PEAKIIMOHHON CTIOCOOHOCTH.

Peakuuu Hyki1eo(QuIbHOrO 3aMEIICHHsS y HACBIIIEHHOIO aToMa M AIUMHUHHPOBAHMSL.
[TonsiTne HyKICODUIBHOCTH W OCHOBHOCTH pEareHTOB. AMOHUACHTHBIE HYKJICO(DUIbHBIC
peareHThbI.

bumonexkynspHblii MeXaHU3M HYKJICO(DWIBHOTO 3aMerieHus (Sn2). BnusHue oTaenbHbIX
(GakTOpOB Ha PEAKIMOHHYIO CHOCOOHOCTh TaJOT€HOTPOU3BOMHBIX: CTPOCHHE CyOCTpara,
XapakTep YXOMASIIeH TpYIIbl, CHJIa HYKICOQHILHOTO peareHTa, NpPUpOJia PACTBOPUTEIIS.
Crepeoxumus peakiiuii Sn2.

MOHOMOIIEKYJISIPHBI MEXaHU3M HYKJICO(MWIHHOTO 3aMelleHHs. BIMsHUE OTIENbHBIX
(GakTOpOB Ha PEAKIHMOHHYIO CHOCOOHOCTh TaJOT€HONPOU3BOMHBIX: CTPOCHHE CyOCTpara,
NpHUpO/Ia HYKICOPWILHOTO areHTa W pacTBOpUTeNsa. AnumoduibHb Katanu3. CTepeoxumus
peakumii Snl.

BrusHue pacTBopuTensT Ha HaNpaBleHWE M CKOPOCTh peakmuid HYKICO(OUIHLHOTO
3aMelIeHHUS.

Peaknum  snuMuHMpoBaHus.  P-OnumubupoBanue. Mexanmsmbl  E1 u E2.
bumonekynspubiii Mexanu3m otmierieHus (E2). Biusaue otnenpHBIX (akTOpoB (CTPYKTypa
cyOcTpara, mpupoaa peareHTa U pacTBOPUTENsI, TEMIEpaTypa) Ha PEaKIHMOHHYIO CIIOCOOHOCTH
rajoreHasnikaHoB. Crtepeoxumus peakiui E2. HampaBnenue peakuuii OTIICTUICHUS: MpaBUia
3aiiiea u [opmana. DaxToppl, BIUAIONIME HA HaNpaBICHHE pPEAKUUHA OTLICTIIICHHUS:
YCTOMYMBOCTH alikeHa u crepudeckue 3 dextol. Konkypenmus peakuuii Sn1 u E1, SN2 u E2.

Bunwmnranorenunpl. CrnocoOpl  monydeHus. OCOOEHHOCTH CBSI3U  YIVIEPO/-TaJOTeH.
PeakunonHas crnocoOHOCTh B peakIMsIX HYKJICOPHUIBHOTO 3aMeleHUs, 3JIMMUHUPOBAHUS,
ANIEKTPOPUIBHOTO MTPUCOCTUHEHHUS.

ApoMaTuyeckue rajaoreHonpous3BojaHble. (OCOOEHHOCTH CBSA3U YIUVIEPOI-TAJIOreH W
peakuuMyd  3aMelIeHUs TrajoreHa. MexaHW3M 3aMeIleHUsT TaJloreHa B aKTUBHPOBAHHBIX
rajoreHapeHax (Sn2(Ar) wim MexaHWU3M TPHUCOCIUHEHHSI-OTIICIUICHHs ). HeakTuBupoBaHHBIC
TaJIOTeHONPOU3BOHBIE APOMATUYECKUX YTIEBOJOPOIOB;, APWHOBBIM MEXaHU3M 3aMEIIeHUs
rajioresa (MeXaHu3M OTILEIUICHUS-IPUCOECTUHEHHS ). DJICKTPOHHOE CTPOECHUE apUHOB.
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4.2 DneMeHTOpPraHUYeCKUEe COCTMHECHUSL.

Tunsl cBA3€H B AJIEMEHTOPraHUYECKUX COCIMHEHUAX. XapaKTEPUCTUKA CBA3EH yIIIEpOa-
3JIEMEHT B 3aBUCUMOCTH OT IIOJOKEHHs 3yeMeHTa B llepuogumyeckoil cucTeMe 3JIEMEHTOB.
Meramioprannyeckue coenuHenus. Homenknarypa. CrnocoObl TOJMy4YeHUS JHUTUH- |
MarHuiopraHndeckux coenuHeHu. Peakuust ['punbspa, mexanusm. CTpoeHHE pPEaKTHBOB
I'pusbsipa B KpUCTAUIMUECKOM COCTOSSHUM M B pacTtBope. X peakuuu ¢ COEOUHEHUSIMH,
COZIepXKAaIMMH aKTUBHBIM aTOM BOJOpPOJAA: KHUCIOTAMM, CIHMpPTaMH, aMUHaMH. Peakumm c
KapOOHUJIBHBIMU  COCIUHEHUSAMHU  (IMOKCHUAOM  yIJepoja,  albJIerujaMu, KETOHAMH).
B3anmoneiicterue ¢ Hutpuiiamu. Peakuus ['punbsipa ¢ rajJoreHugaMu pa3indHbIX JIEMEHTOB Kak
METO/ TOJIyYEHHUS] SJIEMEHTOPraHUYeCKHX coeluHeHuil. IIpumeHeHue IUTUHOPraHUYECKUX
COCTMHCHUH B OpraHUYeCKOM CUHTe3€e (peareHT [ mnmana).

4.3 CrupTsl.

Onnoaromubie crupThl. Knaccudukamuss u  HoMeHkiatypa. CrocoObl  MOMTydeHHS.
[IpocTpaHcTBEeHHOE U 3IEKTPOHHOE CTpoeHue. BonopoaHbie CBS3M B CHHUpPTax, BIUSHUE HaA
¢usnueckue cBoiicTBa. I[loTeHuManbl HMOHU3ALUMM U JJIEKTPOHHOE CPOJCTBO; oOOIIas
XapaKkTepPUCTUKA PEAKIHOHHOW crocoOHocTu. Xumuueckue cBoiictBa. OH-KucnorHocts:
o0Opa3oBaHHe aIKOKCHIOB, UX CTpOEHUE U cBOMCTBA. OCHOBHOCTh U HYKJIEO(DUIBHOCTH CIIUPTOB
U AJKOKCHJI-MOHOB: pPEaKIMH aIKWIUPOBAHUS U alWIMpoBaHusA. Peakuus sTepudukarvm,
MexaHu3M peakuuu. [lonydenue 3pupoB Heopranudeckux KUciIoT. Peaknuu HykieoQHIbHOTO
3aMeIIeHUs] CIUPTOB: OCOOCHHOCTH peakiuii Sn1 u Sn2, peakimoHHAas CIIOCOOHOCTH,
crepeoxumus. Peaknum  snumuHMpoBaHuA.  KucnotHo-katanusupyemas — IeruApaTanus:
MEXMOJIEKYJISIpHasi ~ JIeTUApaTanus, BHYTPUMOJIEKYJSipHAs  JIETHApATalus;  MEXaHU3MBI,
peakIMoHHasl CIOCOOHOCTh, HampasieHue otmeruieHus. [IpaBuno 3aiineBa. Katanutuueckas
neruaparanus. Peaknmuu cnupToB C ramoreHugamMu  ¢dochopa U cephl: MEXaHU3MBl U
crepeoxumusi. B3aumopeiicTBue cnupToOB ¢ OKcurajgoreHumamu ¢ocdopa u cepol. BnusHue
pacTBOpUTENsl Ha HANpaBiICHUE PEAKUUH CIUPTOB C XJOPUCTHIM THOHUIOM, MEXaHU3MBbI
peakumii. OKUciIeHue CnupToB. B3anmoaencTBue CUPTOB ¢ MEPMAHTAHATOM KAJIUSl U OKCUIOM
mapranna (IV). Oxucnenue cnuptoB coeauHenusiMu xpoma (VI) — pearent Jlxonca

4.4 ®eHonbl

Knaccupukanus m HoMmMeHknatypa. CrnocoObl monydeHus. Duszndeckue CBOWCTBA.
[IpocTpaHCcTBEHHOE W 3JIEKTPOHHOE cTpoeHue. [loTeHnuanel WOHM3AaMM W DJIEKTPOHHOE
CPOACTBO; OOMIasi XapaKTePUCTHKa PEaKIMOHHOW CrMOCcOOHOCTH. XWMHUYECKHE CBOWCTBA.
Peaknun ruapokcu-rpynmsl. KucnotHocTs. BiusiHue 3amectuteneid B KOJIbIE HA KHUCIOTHOCTD.
ObpazoBanue (EHOKCHIOB, HX CTPOCHHE U CBOWcTBa. Peakiuu aJkuIMpoOBaHUS U
auunIupoBaHus (PEHOJOB, MeEXaHM3M peakuuu. Peaknum apoMmaTHyeckoro sjapa:
raJoreHHpOBaHNe, HUTpPOBaHHE, CylbhupoBaHue, HUTposupoBanue, Peakmus Kominbe, ee
MEXaHU3M W BIUSHHUE DPA3IUYHBIX (PAKTOPOB Ha ee pesyibTar. Peaknms Peitmepa-Tumana.
B3aumopeiictBue ¢ ¢GopMambAeTHIOM, MEXaHHW3M peakUuud. [ UApHpoBaHHUE M OKUCICHHUE
denonoB. [leperpynnupoBky amuiIoOBBIX (meperpynnupoBka KisiizeHa) W CIOXKHBIX 3(PHUpOB
(meperpymnmupoBka ®@puca) Genonos. [[puMeHeHE B TPOMBIIIUIEHHOM OpPTaHHYECKOM CUHTE3E.

4.5 TIpocTtsie ahupbl

Knaccudukanus m wHomeHknatypa. CrnocoObl monydeHus. Du3MUecKkue CBOWCTBA.
[IpocTpaHCTBEHHOE U JIEKTPOHHOE CTPOCHHE. XUMHUUYECKHE CBoMcCTBAa. OCHOBHOCTH. Peakiuu
KHCJIOTHOTO paCIIEIJICHUs: MEXaHU3Mbl M HaIlpaBlieHUE peakuuid pacuierieHus. OkucieHue
KHCIIOPOAOM Bo3lyXa. [I[ppumMeHeHne B OpraHnueckoM CUHTE3E.

4.6 DnokcucoeuHEHUs (OKCUPAHbI)

N3omepus.  Howmenkmarypa. CnocoObl  momydyeHus.  Du3NyecKWe  CBOWMCTRBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHUE ITUIICHOKCUIAa. XMMUYECKUE CBOMCTBA. Peakumu ¢
PacKpBITUEM SMOKCHIHOTO KOJIbLIa TOJ JACWCTBUEM pa3jIMuYHBIX HYKICO(UIbHBIX PEareHTOB.
MexaHn3Mbl peakMil U HalpaBJIEHUE PACKPBITUS KOJbLAa. KHCIOTHBIM M OCHOBHBIM KaTaiu3
HYKJIEOQWJIBHOTO PACKPBITUS OKCHpaHOBOro Iukiaa. [IpuMeHeHHe B  NPOMBIIIIICHHOM
OpPraHUYECKOM CHUHTE3E.
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Pa3znen 5. Anbaernabl, KeToHbl. KapOoHOBBIE€ KMCJIOTHI U MX TPOU3BOHBIE.
5.1. Anpaeruasl U KETOHEI

Knaccudukamuss u HoMeHknarypa. CnocoObl momydeHus. Duznueckue CBOKCTBA.
[IpocTpaHCTBEHHOE M DJIJIEKTPOHHOE CTpoeHHe. [loTeHnumansl HMOHU3ALMM M DJIEKTPOHHOE
CPOACTBO; OOIMas XapaKTePUCTHKA PEaKIUOHHOW CMOCOOHOCTH. XHWMHYECKHE CBOWMCTBA.
OcHoBHOCTh. Peakiuu HyKICOPHIBHOTO TPHUCOSAUHEHUS: OOMIMA MEXaHW3M, OCHOBHBIM H
KUCJIOTHBIM ~KaTanmm3, cTepeoxumusi. Peakiuu npucoenunenuss O-HykIeo(UIOB: BOIBI,
OJIHOATOMHBIX M MHOTOATOMHBIX CIIMPTOB, AIKOKCHUIOB; MeXaHU3Mbl peakuuid. [lonsatne o
3aIIUTHBIX TPYIIAX albJIETUI0B U KETOHOB: OKCOJIAHBI, CIIOCOOBI MX CHHTE3a, YCTOHYHUBOCTH B
X0JIe CHHTEe3a U crocoOb! ynanenus. [Ipucoeaunenue S-Hykieouaos: ruipocynbpura HaTpUs U
THOJIOB; MeXaHW3Mbl peakiuii. [Ipucoenunenne C-Hykneo(UIOB NUAHUA-aHUOHA, ATKUHUJ-
HMOHOB, METAILIOOPTAaHUYECKUX COCTUHEHUU, uiuaoB docdopa (peakius Butrura); MexaHu3mbl
peakumii. IlomydyeHne anaMIOBBIX M IpPONAprujIoBblXx cnuproB. Peakuuum ¢ N-
HyKJIeo(puIaMu: aMMHaKa, EPBUYHBIX U BTOPUYHBIX aMUHOB, THAPOKCUIIAMUHA, THAPA3UHOB
U ero MpOM3BOJJHBIX; MEXaHU3MBI peakiuid. Peakiuu ¢ ranoreHoHykieopuiamu. EHaMUHBL:
AIKUJIUPOBAaHUE €HAMHUHOB, CONPSDKEHHOE MPUCOECTUHEHHE €HAMHMHOB K OL,[3-HEHACHIIICHHBIM
KapOOHWIbHBIM coenuHeHUssM. OTHOCUTENIbHAs PEAKIMOHHAs CIIOCOOHOCTh AllbJETUIIOB U
KETOHOB.

CH-KucnotHoCTh M KeTO-eHONbHas Tayromepus. EHonmsaunms. Peaknuu c yuyactuem
OL.-BOJIOPOJTHBIX aTOMOB. Peakmuu o-TajJoreHupOBaHUS, W30TOIMMHOTO OOMEHAa W palleMH3alluy;
MEXaHM3Mbl PEAKIMW, KUCIOTHBIM M OCHOBHBIM KaTallu3 ATUX peakuuil. EHOJISAT-MOHBI, WX
CTPOEHHE U CIIOCOOBI TeHEPUPOBaHUs. J|BOWCTBEHHAs peaKIIMOHHAs! CTIOCOOHOCTh CHOJISIT-HOHOB.
ANKWINPOBAaHWE W AlWIMPOBAHUE EHOJIAT-MOHOB, MEXaHHU3Mbl peakuMil. AJbIOJIBHOE
MPUCOEAUHEHNE W KPOTOHOBAs KOHAEHCALMS: MEXAHU3Mbl DPEAKLMM, KUCIBIA W OCHOBHBIN
karanu3. llepekpecTHass anbIoNibHAs KOHACHCAIUS, €€ OCOOEHHOCTM M  HEIOCTATKH.
[TepekpecTHas anbA0NbHAS KOHIEHCAIMS apOMATHUECKUX ANbJIETHI0B WIH (OpMaiblIeruaa ¢
amudaTHIECKUMU  almpAerugaMd U KeroHamu (kouaeHcamws Kisiizena-IlImunra). Peaxius
IIepkuna, ee MeXaHU3M.

Peakumu  okucienusi: okucieHue peaktuBoM JxkoHca, peaktuBoM TosuieHca,
coequnenusiMu  mapranna (VII), peakuus baiiepa-Bumnurepa, ee wmexanusMm. Peakuwus
Kannummapo, ee wexanusm. Ilepexkpectnas peakuus Kannunumapo. BoccraHoBieHue
aJTbJETUI0OB U KETOHOB C IMOMOIIbI0 KOMIUIeKCHBIX TuapuaoB (NaBHis, LiBH4, LiAlH4),
ocoOeHHOCTH Tmpolecca. BoccraHoBieHHe KapOOHWIBHBIX COEJUHEHUN 10 AaJKaHOB
(Boccranosienue no Knemmenceny u nmo Kuxnepy-Bonbdy).

Peaknuu apoMaTWyecKkux albJErHMAOB W KETOHOB C YYacTHEM apOMaTHYECKOro sjapa.
[IpuMeHeHre B TPOMBIIIEHHOM OPIraHUYECKOM CHHTE3E.

5.2 OgHOOCHOBHBIE (MOHOKapOOHOBBIE) KAPOOHOBBIE KHCIIOTHI.

OnHoocHOBHBIE KapOoHOBBIE KUCIOTHL. Kiaccudukamms m HOMeHkIaTypa. CrocoOb
nosydeHus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE cTpoeHue. BogopoaHsie cBsi3u B KapOOHOBBIX
kuciorax. dusnueckue cBoMcTBa. Xumuueckue cpoiictBa. OH-KucinotHocTs. 3aBUCHMMOCTB
MEXJly CTPOCHHUEM U KUCIOTHOCTBIO. Opmo-3dext. OCHOBHOCTH KapOOHOBBIX KUCIOT. Peakius
TepudUKalluU, €€ MEXaHu3M. B3auMmojeicTBie ¢ aMMUAKOM, MEPBUYHBIMA W BTOPUYHBIMU
aMUHaMH, MeXaHW3M peakiui. OOpa3oBaHWE TaJOTCHAHTHUIPHUIAOB, MEXaHU3MBI PEAKIIHM.
Peaknun kapOOHOBBIX KHCIOT C Y4YaCTHEM O-YTJIEPOJHBIX aTOMOB: O-TAJIOT€HUPOBAHHE TIO
I'emutro-Ponbrapry-3eIMHCKOMY, MEXaHHU3M peaKkuuu. Boccranosnenue. Peakuyn
NeKapOOKCUIIMPOBAHUSA:  JJIEKTPOIM3  cosie  KapOoHOBbIXx  kucinor 1o  KombOe,
nekapOokcunupoBanue no roma u no bopoauny-XyHcIuKKepy.

5.3 OyHKIMOHATBHBIE MPOU3BOAHBIE KapOOHOBBIX  KHCIOT:  TaJOT€HAHTHIPHIBI
(auMara’soreHubl), aHTHIPHUIBL, CI0KHbBIE 3()UPBI, aMUIbI, HUTPUJIBL.
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Oco0eHHOCTH TPOCTPAHCTBEHHOTO U YJIEKTPOHHOTO CTPOCHUS. KHMCIOTHBIN U OCHOBHBIN
Karaniu3 B XUMHHM (PYHKIHOHAIBHBIX MPOU3BOJIHBIX KapOOHOBBIX kucior. IloHsTHE O
HYKJICO(PUITLHOM KaTalu3e.

lanorenanruapuapl. CriocoObl nonydenus. B3ammopeiictBue ¢ BaxkHeummmu N- u O-
HykJieohpunamu (BoAa, CHUPTH, aMMHAK, AaMUHBI, THApPAa3UH), MEXaHHU3Mbl peakKlHil.
BoccranoBnenue 10 anpaeruoB no PozenmyHnay.

Cnoxnbple 3¢upbl. CriocoObl momydeHus. [WaAposm3 CI0KHBIX 3(PHUPOB B YCIOBHIX
KHCJIOTO M OCHOBHOI'O KaTajiu3a, MEXAaHHU3MbI MPOLIECCOB. AMMOHOJIM3, MEXaHU3M PEAKIIHH.
Peakium ¢ MeETAJNIOOPTraHUYECKUMHU COEJUHEHUSMH, BOCCTAaHOBIIEHHE JO CIUPTOB U
aJbJIETUIOB.

AHruapuasl KapooHOBBIX KHCIOT. CriocoObl momyyeHusl. Peakiiuu aHrUApUIOB KUCIIOT.
Keren, nony4yenue u cBoMcTBa.

Hutpunel. CriocoOs! momyuenus. Kucnplii v meno9Hol THAPOIN3 HUTPHIOB, MEXaHU3M
npoueccoB. BoccraHoBneHNE KOMIUIEKCHBIMU TUAPUJIAMUA METAIJIOB O aMUHOB U aJIbJIETHJIOB.
B3aumonelicTBue ¢ MarHui- U JIMTHHOPTraHUYECKUMU COEIMHEHUSIMH.

Amunel. CriocoObl momyueHws. [waponus, MexaHW3M peakiuuu. BoccraHoBieHHE [0
amuHOB. Jleruapararus amunoB. [leperpynmupoBku ['odMana, MeXaHH3M PEAKITUH.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

MHOrooCHOBHbIE ~KapOOHOBBIE KHUCIOTHL. J[MKapOOHOBBIE KHCIOTHI KHPHOTO U
apomaruueckoro psna. Homenkmnarypa. CrocoObl monydeHus. Ouznueckue W XUMHYECKHE
cBoiictBa. OH-KucnorHocts. OO0pa3zoBaHue ¢GyHKIIMOHAIBHBIX TMPOW3BOAHBIX. Peakmuu,
npoTeKaroe Mpu HarpeBaHuu. [{uknnyeckrue aHrUuapUIbL: ony4yeHue, cBoiictea. [Ipumenenue
JTUKapOOHOBBIX KHUCJIOT B MPOMBIIIJIEHHOM OPTaHUYE€CKOM CHHTES3E.

MarnoHoBBIl 3dup, crnocoObl nodydeHusi, crpoenue, CH-kucnorHocts. Peakuun
AIKWIMPOBaHUS, TUApPONU3a, JekapOookcunupoBaHus. CHHTE3bl KapOOHOBBIX KHCIOT U3
MaJloOHOBOTO 3¢upa. Peakiuum KOHIEHCAMM MAalOHOBOro »ddupa ¢ KapOOHUIBHBIMU
coenunenusmu (peaxuus Kuésenarens), peakuus Ponronosa.

5.5 3ameriéHHbIe KapOOHOBBIX KUCIIOT.

Knaccudukanus u HomeHnkiarypa. ['amorenzameniéaapie KuciaoT. CriocoObl MOTyUYeHus O-
U [-ranoreHo3aMenIeHHbIX KHUCIOT. [MIPOKCUKHUCIOTHI: KilacCU(PHUKAIMS M HOMEHKIATypa.
Oco0eHHOCTH CBOMCTB 0Ol-, -, Y-TaOT€H3aMEIIEHHBIX U THAPOKCUKUCIOT. JIaKTH/IBI, TaKTOHBI.
AmuHOokucoThl.  Krnaccudukamus u HoMmeHKIatypa. Peakumst PommonoBa OcobeHHOCTH
peakuuu dTepuUKAINK, AIKWIMPOBAHUS W  AIMJIMPOBAHUS aMUHOKHUCIOT. Peakmum
JINa30TUPOBAHUS.

Pasnen 6. A3oTconepxaime coeJHHEHUsI.

6.1. Hurpocoenuuenus

Knaccupukanus u HoMmeHkiatypa. CnocoObl monydeHus. I[IpocTpaHCTBEHHOE W
3JIEKTpOHHOE cTpoeHue. OOImas XapakTepucTuKa peakIMOHHON CIOCOOHOCTH. XHMHUUYECKHE
cBoiictBa. TayToMepus MEpPBUYHBIX M BTOPUYHBIX aTU(aTHUYECKUX HUTPOCOCIMHEHUH.
[IpyyuHbBl MOABMKHOCTH aToOMa BojopoAa mpu o-yriepogHom arome. CH-KucnotHocTb
NEPBUYHBIX U BTOPUYHBIX HUTPOATKAHOB U KUPHO-aPOMATUUECKUX HUTPOCOEAUMHEHUN. Peakuiuun
co menmouyamu. CTpoeHme coJieil. B3anmopaelcTBHE HUTPOHAT-MOHOB C KapOOHUIBHBIMHU
coenMHeHUsIMU  (peakuus  AHpH). ApoMaTHYecKue HHUTpocoeAuHeHus. Peakiuu
BOCCTAHOBJICHUSI HUTPOAPEHOB B KHMCJION M LIEJIOYHOUN cpenax. [I[pomexyTouHble TPOAYKTHI
BOCCTAHOBJICHUSI HUTPOTPYHIBI (HUTPO30COCANHEHHUSI, APUITHUIPOKCHIAMUHBI, a30KCH-, a30-
u ruapaszocoenuHeHus). CeIeKTUBHOE BOCCTAHOBJIEHHWE HUTPOTPYNIbl B AUHUTPOAPEHAX.
[IpuMeHeHre B MPOMBIILIEHHOCTH; TOKCHYHOCTh HUTPOCOEIUHEHHH.

6.2. AMUHBI

Knaccudukamuss u HoMeHknatypa. CrnocoObl monydenus. Du3ndeckne CBOHCTBA.
[IpocTpaHCTBEHHOE H DJJIEKTPOHHOE CTpOeHHE. XHUMUYecKue cBorcTtBa. CTpoeHue u
OCHOBHOCTb. Peakiuu ¢ KuCIIOTaMH, CTPOEHHE COJIEH, UX HOMEHKJIAaTypa U CBOWCTBA.
AJNKWIMpOBaHNE M AlWJIMPOBAHME; MEXAHU3MBI 3THX peakuuil. YeTBEepTUUHbIE aMMOHUEBBIE
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COJI U OCHOBAHUS: TIOJyYE€HHE, CTPOCHHE, CBOMCTBA; PACILIEIIJICHUE YETBEPTUYHBIX AMMOHHUEBBIX
OCHOBaHMii, HampaBieHue peakiuid. [IpaBuno T'opmana. Peakumm aMHMHOB C a30THCTOM
KUCIIOTON, MexaHu3M peaknuu. OCOOCHHOCTH peaKkmui 3JIEKTPO(PHIBHOTO 3aMEIICHHsS B
apOMaTUYECKUX aMHHaxX (HUTPOBaHHE, TaJOreHUpoOBaHuE, CylbpupoBaHue, (GHopMUIMpoBaHUe).
OKuCIIeHHE aMUHOB.
6.3 A30- 1 1Ma30COEIUHEHUS

[Tonydyenue nHMA30COCAMHEHHMI peaKIUeld AMa30TUPOBAHMS: YCIOBHUS MPOBEACHUS
peakuuu U MeXaHW3M, INPUPOJAa HUTPO3UPYIOIIETO pPEareHTa; paszjindusi B YCTONYMBOCTH
HACBIIIEHHBIX U apOMAaTUYECKUX HUa30coenuHeHn. du3znueckue cBorcTBa. [IpocTpancTBeHHOE
U JJIEKTPOHHOE CTPOEHUE apOMaTHYECKUX OMAa30COE€IUHEHUI B 3aBucuMocTH oT pH cpensl,
TayTOMEpPHBIE MPEBPALLECHUsA. XUMHUYECKHE CBOMCTBA. Peaknny, MpoTEKarolmue ¢ BbIICICHUEM
a30Ta: 3aMelIeHUe TUa30HUEBOM TPYMIbI Ha TUAPOKCHU-, aJIKOKCUTpyMIy, GpTop, Hoxa. Peakuun
paarKaIbHOTO 3aMEIICHUs TMa30TPYIIIbLl Ha XJI0p, OpoM, IUAHOTPYIIly, HUTPOTPYIILY, BOAOPO/,
Peakiun, mnporekatomume Oe3 BBIJECNECHHUS a30Ta: BOCCTAHOBJIEHUE JIO AapUITHAPA3HHOB.
A3ocoueranue. A30- U JUa30COCTABISIONINE, YCIOBUS COYETaHUSA C aMUHAMU U (eHOoIaMHu.
ITosmyuyeHue u NpUMEHEHUE a30COCANHEHUN, a30KPACUTEIIN.
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5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUWA JTUCIIUITJIMHDBI

Ne B pesynbrare ocBOCHUS AUCIUIUIMHBI CTYACHT JIOJKEH: Pazlzxen Pazzzxen Pas?)/:[en Pas4/:[en Pass/:[en Pa36zxen
3HaTth: +
| |~ TCODETHYECKHE OCHOBbI CTPOCHHS W CBOWCTB Ppa3iM4HBIX KJIACCOB OPraHUYECKUX
COEIMHEHUM
2 |- CIIOCOOBI TOTYyYCHUS] UM XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX " + + + +
COEAMHEHUI
3 |- OCHOBHBIC MEXaHHU3MBbI IPOTEKAHHsI OPraHMYECKHX PEaKIIUi + + + + +
YMmersb:
4 |~ TIPUMEHSATH TCOPETHYECKUE 3HAHUS JUIS CHHTE3a OPraHMuecKuX COEIMHEHUN pa3INYHbIX + + + +
KJIACCOB
5 |- aHaIM3UPOBATH M MPEICKA3hIBATH PEAKITMOHHBIC CBOMCTBA OPraHMYECKUX COCTUHCHHH + + + + + +
9 |- COCTaBJIATh CXEMBI CHHTE3a OPTaHMUYCCKUX COSTMHECHHIM, 33 JAHHOTO CTPOCHHS + + + +
Baaners:
10 |- OCHOBaMH HOMEHKJIATYPBI U KJIACCU(DUKAIIMU OPTaHMYECKUX COSTMHEHUIA +
11 |- OCHOBHBIMH T€OPETUYECKUMHU NPECTABICHUSIMU B OPraHU4E€CKON XUMHUHU +
12 |- HaBbIKaMU 000CHOBAHHMS PAITMOHATBHBIX CIIOCOOOB MOTYUCHHST OPraHUIECKHX BEIIICCTB + + + + +
B pesynbrare ocBOCHUS AUCHUIIINHBI CTYJEHT TOJKEH MPUOOPECTH CIISAYIONINE YHUBEPCATbHBIC U 00MIePOPEeCcCHOHANBHBIE KOMITETCHIIMN U HHIUKATOPHI HX
JOCTHKEHHUSI:
Kox 1 nanmenopamue YK Kox u HaumeHOBaHHMe HHIMKATOpPa
aoctuxenns YK
13 YK-1.1 OcymecTBisieT MOUCK HHPOpMaITUH + + + + + +
YK-1. CnocolGeH ocCymecTBIATh MOUCK,| YK-1.2 Crniocoben OCYIIECTBIATh
14 |kpuTHyeckuit aHau3 u CHUHTE3 | KPUTUYECKUI aHan3 u CUHTE3 +
uHbOpMallUY, TPUMEHITh  CHUCTEMHBIH | HHOpMaLUU
15 IMOJXOJ IS pEIIEHUs MOCTaBIeHHbIX 3a1a4. | YK-1.3 Hcnonp3yeT CUCTEeMHBIM NOAXOM n + + n +
JUISl pELLICHHUS OCTaBJICHHBIX 3a7a4
Kox i naumenosanme OIK Kox u HaumeHOBaHWMe HHIMKATOpa
aoctuxenus OIK
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16

17

— OIIK-1 Hcnons3yer CHCTEMHBIN
nmoaxon Ajid peuICHU MOCTABJICHHBIX 3aJiaYq

- OIIK-1.1 OOmagaer cucTEMAaTUYECKUMHU
3HAHUSIMHU B 06HaCTI/I MAaTEMAaTUYCCKOT' O
aHajgn3a, MOJEIUPOBAHUS, ECTECTBEHHBIX
HaYK nu OGI_I_ICI/IH)KCHCPHBIX JUCIUIIIINH,

OIIK-1.2  VMeer  pemars  3a4auy,
OTHOCSIIHECS K npodeccuoHanbHOM
NesITeIbHOCTH, PUMEHSIS METObI
MOJIETTUPOBaHUS, MaTeMaTH4eCKOro
aHam3a, €CTECTBCHHOHAYYHbIE u
00IIIeNH)KEHEePHBIC 3HAHNS,

18

19

20

- OIIK-4 Cnocoben MPOBOJIUTH
u3MepeHuss u  HabmogeHuss B cdepe
npodeCCHOHATEHON TeSITeTbHOCTH,
o0OpabartbIBaTh U IIPEJICTaBIISTh
AKCIICPUMEHTAIbHBIC TAaHHBIC

OIIK-4.2 CucreMarusupyer u
AHATM3UPYET PE3yNbTaThl (U3UYECKUX U
XUMHUYECKHX 9KCIIEPUMCHTOB,
HAOMIO/IEHUH, U3MEpPEeHH, a  TaKKe
pe3yNbTaThl PacyeTOB CBOWCTB BEIISCTB U
MaTepUasoB;

OIIK-4.3 CocraBnser OTYETHI MO Yy4eOHO-
HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH,
BKJIIOYasi ~aHAIU3  JKCHEPUMEHTAIbHbBIX
PE3YyJILTATOB, COIIOCTAaBJICHUA ux C
M3BECTHBIMH aHAJIOTaMU;

OIIK-4.4 ®opmupyeT neMOHCTPallMOHHBIN
MaTepual W IpeJCTaBIsAeT pPe3yIbTaThl
CBOEHM HCCIIEJOBATEIbCKON JEATEIBHOCTH
Ha HayyHbIX KOH(QEpEeHIUsIX, BO BpeMs
IIPOMEXYTOUHBIX U UTOTOBBIX aTTECTALMM
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

6.1. [IpakTuyeckue 3aHATHS

IIpuMepHbIe TeMbl NPAKTHYECKHX 3aHATHI M0 TUCHUILIMHE.

Ne i/ Ne pasnena TeMbl MPaKTUYECKUX 3aHATUI Yacrwl
JUCIUTUIUHBI
2 ceMecTp
1 1.1 HoMeHKatypa OpraHM4ecKux COCAMHEHUMN. 2
) 1.1 Homenknarypa opranumueckux coenrHeHui. [Ipupona )
KOBQJICHTHOH CBSI3H. , CAMOCTOsITeIbHAs padboTa Ne 1
3 1.1 Pe3onanc. DhdexThl B OpraHnveckoil XUMHH. 2
4 1.2 AnkaHbl 2
5 1.3 CrepeonszoMepusi. caMocTosTelIbHast paboT No 2 2
6 1.4 Iuknoankansl 2
7 2.1 AJIKEHBL. 2
8 2.1 AJIKEeHbI 2
9 PeliTuHroBas koHTposibHast pabota No 1 2
10 2.2 AJIKVHBL. 2
11 2.3 AJKa/IUEHBL. 2
12 2.3 [lepunMKIMyecKue peakiuu 2
13 PeliTuaronas KoHTpoJsibHast pabota Ne 2 2
14 3.1 ApoMatnyHoCTh. beH3omn 2
15 3.2;33 ApeHbl 2
16 PeliTuHrosas KoHTpoJsbHas padora Ne 3 2
3 cemecTp
17 4.2 MerauiopraHu4ecKue COeIMHEHUs 2
18 4.1 ["ajioreHonpou3BOIHbIE 2
19 4.1 ["aJIoreHONpPON3BOIHBIE 2
20 4.3 Crptel CamocTosiTenbHas pabota No 3 2
21 4.4 PeHoJIbI 2
22 4.4,4.5,4.6 @enoubl. [IpocThie 3¢upbl. DMOKCHUCOSAUHEHHS 2
23 PeliTuHroBas KOHTpoJIbHAsI pabota Ne 4 2
24 AJbIeruansl 1 KETOHEI 2
25 51,52 AJpnernapl 1 KETOHEI 2
2 53 KapOoHOBbIE KUCITOTHI M UX (PYHKIIMOHAIbHBIE )
MIPOU3BOJIHBIC
27 54.55 KapOoHOBbIE KUCITOTHI M UX (PYHKIIMOHAIbHBIE )
MIPOU3BOJIHBIC
28 5758 KapOGoHoBBIE KUCTOTHI ¥ UX (QYHKIIMOHAILHBIE )
IIPOU3BOJIHBIE
29 PeliTuHroBas koHTposibHast pabota Ne 5 2
30 6.1,6.2 HuTpocoennHenus, aMMHbI 2
31 6.3 Awmunsl, JlnazocoeauHEHUS 2
32 PeliTuHroBas KoHTpoJibHas pabora Ne 6 2
6.2 JlabopaTopHbIe 3aHATHSA
[Mporpammoit  mucuummuabel  «OpraHuyueckas XuMHsS» JTa0OpaTOpHBIE 3aHATUS  HE
IPEeyCMOTPEHBI.
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7. CAMOCTOSATEJIBHASA PABOTA

CamocrosTenbHas paboTa IPOBOIUTCS C LENbI0 YIyOJeHHUs 3HAHUN 1O JUCLHUIUIMHE U

IpelyCMaTPUBAET CIAEAYIOINE BUIbL:

— pEryJisipHyl0 MpopabOTKy MPOIIEHHOTO Ha JIEKUUAX M MPAKTUYECKUX 3aHITHUSIX y4eOHOro
MaTepuaia U MOArOTOBKY K BBIMOJHEHHIO KOHTPOJIBHBIX palboT MO pasjienaM Kypca;

— O3HaKOMJIEHHE U TNpOpabOTKy PEKOMEHJIOBAaHHOW JUTEpaTypbl U pabOTy C 3JIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMH, BKIIOUYasi MEPEBOJABI MyONUKalUid W3 HAyYHBIX >KypPHAJOB,
IUTUPYEeMBbIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— TIOCEUIeHHE OTPACIEeBBIX BBICTABOK, CEMHUHAPOB, KOH(PEpEHIIUI pa3InyHOrO YPOBHS;

— yuacrtue B ceMuHapax PXTY um. M. MenaeneeBa no remaTuke Kypca;

— TOJTrOTOBKY K BBINOJIHEHHUIO KOHTPOJBHBIX padOT O MaTepuaiy JEKIIMOHHOTO Kypca;

— TIOATOTOBKY K cllaye 3a4yeTa ¢ OIEHKOM (2 cemecTp) 1 sk3ameHa (3 ceMecTp) Mo Kypcy.

[TnanupoBaHre BPEMEHH Ha CaMOCTOSITEIbHYIO PabOTy, HEOOXOAWMOrOo Ha HU3ydYeHHE

JUCIUIUIMHBI, CTyIA€HTaM JIydllleé BCEro OCYIIECTBISATh Ha BECh [MEPHOJ] H3YUYCHUS,

npeaycMaTpuBas MPH 3TOM PEryisipHOE MOBTOPEHHME NpOIIEeHHOro Mmarepuana. Marepuai,

3aKOHCIIEKTUPOBAHHBI Ha JIEKLIUSX, HEOOXOAMMO pETrYyJSpHO JOIMOJHATH CBEICHUSMHU U3

JUTEPAaTypHBIX HCTOYHHUKOB, IMPEJICTaBICHHBIX B YyueOHOW mnporpamme. Ilpu pabore c

yKa3aHHBIMH HMCTOYHMKAMH PEKOMEHAYETCSl COCTaBJISATh KpAaTKUM KOHCIEKT Marepuana, ¢

00s13aTeNIbHBIM (PUKCUPOBaHHEM OUOIHMOTpaUUECKUX TaHHBIX HCTOYHHUKA

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIs1 KOHTPOJIA
OCBOEHMA JUCIIUAITJIMHbI

CoBokymHasi OIlEHKa [0 AWCIUIUIMHE CKJIaJbIBA€TCS W3 OIEHOK 32 BBITTOJTHCHUE
KOHTPOJIBHBIX paboT (MakcuMmalibHas OleHKa 60 0ayioB), W UTOTOBOTO KOHTPOJIsS B (opme
3auém c oyenkoii (2 cemecmp) u Ik3amen (3 cemecmp) (MaKcuMaibHas oreHka 40 6aoB).

8.1. [IpumepHas TeMaTHKa pedepaTUHBHO-AHAIUTHYECKON padoThI.

[Tporpammoit aucuumnuabl «Opranudeckas XuMmus» pedepaTuBHO-aHAIUTHYECKass padoTa
HE MPeayCMOTpEHa.

8.2. IIpumepbl KOHTPOJILHBIX BONPOCOB VISl TEKYIEro KOHTPOJIsl 0CBOCHHS THCIUILTHHbI
JIJtst TEKyIIeTo KOHTPOJISI IPETyCMOTPEHO 3 CaMOCTOSITENIbHBIC pa0OThl U 6 PEHTHHTOBBIX
KOHTPOJILHBIX PabOoThI (IO OJHON KOHTPOJIBHOH paboTe Mo KaxaoMy pasfeny). MakcuManbHas
OIICHKA 3a CaMOCTOSITeJIbHBIE pabOThI cocTaBisieT 1o 4 Gaia, 3a PEHTUHTOBYIO KOHTPOJIBHYIO
paboty 1 — 16, 3a 2-20, a 3-16 6amI0B COOTBETCTBEHHO, CyMMapHO — 60 6amioB (2 cemectp) u
60 GamtoB (3 cemecTtp). MakcuManbHas OIIEHKA 3a KOHTPOJIbHBIC paboThl - 56, u 4 Oanna 3a
caMoCTOsTeNbHYI0 paboTy. M3 HuX 3a pedTuHroByio pabory 4 — 16 Ganios, 3a paboTel 5 u 6
coctapisieT mo 20 6ayioB 3a Kaxayro padoTy. (3 cemectp)-

Pazgen 1. IlpuMepsbl BONIPOCOB K CAaMOCTOATEIbHOI padoTe Ne 1. MakcumajibHasi OLleHKA —
4 0asa.
1) Cnenyromue coeAMHEHHUs] OTHECUTE K psiAaM, KjlaccaM U HAa30BUTE MO0 HOMEHKIJIAType

IUPAC:
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CH;—-C H2—CEC_CH2_C Hs

o
HyC=CH~CH,CH,~CH—C=CH

P V
CHyCHyCH,~C_ HyC—CH—CH,—C==C—CH,—C
NH, OH H H 0-CHj,
o)
Vi
CHy—CH—CH~G
OH

NH,

2) IlpuBeaute GOpMyIIBI CIETYIOMUX COSTUHEHNUI: aHUIIMH; TOIYOJI; CTUPOT,

MYypPaBbUHBIN aJIbICTH]I; 2-9TOKCHOyTaHOBAs KUCIIOTA.

3) YCIIOBHBIMU CUMBOJIAMHY MTOKAKUTE HATPABICHUS HHAYKTUBHOTO 3 (heKTa U pe30HAHCHOTO
adekra (3. conpsprenus). [Tokazate, Kakue TPYIIILI SBISIOTCS JIEKTPOHOIOHOPHBIMH, a KaKUe
3JIEKTpOHOAKIIeNTTOPHBIMU? Hammane pezonancHoro 3pdekxra moaTBepIuTh HAITMCAHHUEM

PE30HAHCHBIX CTPYKTYP.
COOH

ZCBr, |

OreHKa 3a1aHui:

Ne 3amanus 1 2 3

Ouenka, 6amn 1,5 1 1,5

&M

TecToBblii popmar:

Banpoc 1 YrkanuTe NnpaBuALHOE HazBaHWe No Homenknatype MHOMAK gna coegUHeHMA:
Moka Hat EH,
OTEETS -

H,2
E=an &0 ) 'H.-'"-'
Bann: 0,20

- .
CTMETHTE =" TCH,

EONpOC
o a.  134-TpUMeTUALWKACTERC-2-8H

b. 23 6-TpumeTiALMKIorerc-1-eH
c. 13 6-TpumeTiaunknorekc-1-ex

d.  1,23--TpRMETHALMKNOreKC-2-2H

f

1,2 4TDHMETHALKHKROTEKC-2 -EH
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Bonpac YKkaruTe NpaeuAeHOE HazBaHue No Homerknatype MHDMAK gna coeguMHeHHA:
Mok HaT

CGTEETa /
Bann; 0,30 \aﬁﬂ Xff;
T CaetuTe
EONpOC

3, OKT-2-2H-B-MH
o
Peaakmipoesme b, okT-B-2H-2-MH
EONEOC

C. TenT-5-eH-2-KH

d. OKT-2-WMH-6-eH

£, OKT-B-WMH-2-2H

f.  renT-Z2-uH-3-8H
Banpoc 3 ¥CTAHOBWTE COOTBETCTEME MeM Ay dopMynol CcoeJWHEHMA W Ero TDMEWANbBHBIM Ha3BaHHEM:
Mowz Het
CTEETE

dk

Bann: 0,80 Hs

T OTMETUTE BmgepuTe..
EONpOC

n HH:

PegakmapoEaTs Q/ BmgepuTe..
EONpOC

4]
H’JJ\OH BuGepuTe..
o
ch)l\tl-l BmgepuTte..

L1

dk

L1

Bonpoc 4 AnA yKa3aHHOro COefMHEHWA BBEAHTE NPAaEMAbHOE HAa3EaHHe No HoMeHKnaType MHOMNAK:
Moz Hat oM
OTEETa
a
Bann: 0,50 =
T OmaemTs OH
ECNpOC
o
PeiakTrpoEaETs Oreet:
ECNpOC
Banpoc 5 ¥CTaHOBWTE COOTEETCTEME MENLY HYHKUWOHANEHOMH rpyNnod v &€ JoHOPHO-aKLLENTOPHBIMMW CBORCTEaAMM:
Maka Hat
CTEETA
&,EDEH—I BriGepute.. #
Bann: 0,80
T Omaemute fLHfEGDH BriGepuTE.. +
ECNpOC
o ;%’DCHﬁ BmBepuTe., *
PeaakTupoBaTs f%{/CHa BubepiTe. +

ECNEOC



Bonpoc 6 YeamuTe, Kakumu 3ddetamn Han Habopom 3pderTos otnagaeT GYHKLHWOHANBHAA TPYNNa B CAEAYHLEM COSMHEHHMH:
Mo Hat

= MgBr
OTESTE //\:\‘Q‘/ 9
Bann: 0.40
a =+l ,+M
T CaemuTe iy
ECNpoC b, -l
o
Pegakrupoeas o [+Mi<|-
ECNpoC
F d. [+M| |-
e -l -M
i+l
Banpoc 7 YramuTe, KAaKMMH 3QderTamn nan Hatopom 3dderTos cbnagaeT GyHELMOHANLHAA IPYNNA B CASAYIOWEM COEQMHEHHMN:
Moxa Het
OH
oTEETE (%‘ﬁ
Bann: 050 w/
T OmaeTuT
ECMpOC a  +
o
Pepakmuposats b. -l
ECNpOC
€. [=M| >|-
d, + +i
e [=M|=|-
f -l -M
Banpac 'B YeamuTe BCe CTPYKTYPbI, KOTOPBIE ABAAHTCA pE30HAHCHM MKW SAA MoKy Akl KJIGPEEIHMHI
Moz Hat
OTEETE
Bann: 050 Beifepi =
L ¥ T
T Cmaemme
EONpOC
PELaKTMPOEET bipliez il o
BONpOC
BigepuTe =
BriGepuTe -
EBepuTe -
BbepuTe =

L]

BRIGepHTE..

IIpumepbl BONPOCOB K caMOCTOATE/NbHOH padore Ne 2. MakcumMaabHas OLEHKa —
4 dasna.

1). HasBath coemuHenus mmo R, S - HomeHknaType:
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H Cl_Br ~c~
)V’Br NG Ton
HsC™ Yo » H——H
Cl Br
OH

2). HammcaTb CTpYKTYypHYIO (hOopMyITy MPeIOKEHHOTO COSAMHEHMS B BUAE GopMynbl Durrepa u
OTIpeACTUTh ero KoHUrypamuio mo R, S-HomeHknarype:
D-2-meTmi-1-0yTanomn
3). U300pa3uth 1uc-1,3-TMMETOKCUIIMKIIONSKCaH B YCTOHYUBOM KOH(OpMaLny.
OrneHKa 3aJaHui:

Ne 3amanus 1 2 3 X
Ouenka, 6amn 1,5 1,5 1 4
TecToBblil popmar:
Banpoc 1 ¥CTaHOEWTE COOTEETCTEME, KAKWE U3 EELSCTE AENRAKTCA ONTHYSCKM 3KTMEHEIMK, 3 K3KHE HeT:
Moxa HaT
OTEETE P . )
POMYKCYCHER KMCAOTE BribepuTe -
Bann: 0,70
¥ Omaerims mpaHc-1,2-RBpoMUMKNONeHTaH BribepuTe -
EONpOC -
2-TUAPOKCKMPONEHOEAA KUCNOTE | B genyre -
n O
PegakmapoEams = o
B MeHTaH-3-0H BriGEpUTE.. -
yuc-1,2-4HBpOMUWKACNEHTEH BriGepHTE.. -
33FF3:2 YCTaHOEWTE COOTESTCTEME MEXIY HasEaHWMEM EELLECTES M OS03HAYEHHEM 2ro KCH¢II."IF‘,'|JEL,PI.-1 no aBCONHTHOM HOMEHKAGTYPED
Moka Hat
frEsTE L-2-xnopbyTiat BribepuTe -
Bann: 1,00 -
¥ Omaenime D-2-THApoKCUNPONaHOESA KHCAOTS Bribepute -
EONpOC oo &
-2-xnopByTan BLECDHTE. . =.
o BiGepu
Pegakmupoears D-nexTas-2-04 SO, -
EONpoC CEEEpUTE, &
Banpoc 3 Y¥CTEHOEWTE COOTEETCTEME MENLY HEZEGHWAMM W MX OTHOLWEHWE K 3303HHON CTRYKTYDE
Mowz Het Br
OTEETE
CHy
Bann: 1,00 HOODC
T OTMETHTE r
ECNpoC
F’ (25,3R)-2,3- AMEPOMEBYTAHOESA KMLNOTE | g, GepuTe.. -
FEldKTHPCESTE
ECMNEIC r -
F {2R,3R)-2 3-gMEpPOMEYTEHOEEA KNCNOTE | gy fiepuTe -
(ZR,35)-2,3- AMBPOMEYTAHOEEA KWCAOTE | gy EeprTe -

(25,35)-2,3- AWBpPOMEYTAHOBEA KMCADTE | gy

dk
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EL3'r|:':":I4I ¥COT3aHOEWTE COOTEETCTEWE MEX Iy L_D','(__'.-'C:I;i H HAaZEAHWEM

CTEET CHy

sEE TN BBepuTe -
Cmasmire H-Hﬂ) T,

EONpOC -

58]

onpoc 5
Mowa Het
OTEETE

autn: Ual

a. (1R2R}-2-Bpomumrknorexcas-1-on

b, (1525)-2-8poMunknorekcad-1-oa

. (152R)-2-6poMUMKNOrekcaH-1-oa

Pa3nea 1-2. Ilpumepbl BOIPOCOB K KOHTPOJILHOM padote Ne 1. MakcnMasibHasi oneHka— 16

0aJlI0B..
1. Hanummure ypaBHEHHUs peakuii 1 HA30BUTE MOIy4YeHHbIEe coenHeHus (30).

HBr 1) B.H
1.1-byren —>ROOR, T 4.1-MemnumcnorelcceH2)H)zo—iO(’H(>9

2. DTWIBUHUJIOBBIN 2up H_Br» 5. MeTunuukiorekcad %2-»
KOH 1/5 05, Hy0
3. 2-bpomrekcan 6. DTuieH PACL. Cucl.
crupr, t PdCl,, CuCl,

2. IMpuBenure mexanu3mbl peakuuii Nel u No2 (20). YkakuTe CTEPEOXUMHUYECKHI PE3yNbTaT
peakmuu Ne2. IlpuBeauTe KIMHOBHIHBIE (POPMYINIBI CTEPEOM30MEPOB W HA30BUTE MX MO R,S-
Homenkmnarype (1,00). [mst mpomykra peakuuu NeS mpuBenuTe KoH(Urypanuio U Hamboiee
ycToiunByro kKoHpopmarmio (1,00).

3. Ocy1ecTBUTE MPEBPALLICHHSI, UCTIONb3Ys TOJIBKO HEOpraHMUECKUe peareHThI (40).

a) 1-byren — 2,3-GyTaHauox

6) Ilpoman ——» IMKJIONPOIAH
4. YcTaHOBHTE CTPOCHUE COCIMHEHHS U HAIUIINTE BCE yKa3aHHbIE peakiuu (30).
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C6H12

H,
RhCI-3PPh,
Br,

H.I'€KCaH

C¢H,,Br, meso-dopma
CC]4 61t112D12

KMnO, H,O 5 .
4’—2*H2S O, t KapOOHOBast KUCJIOTA-€AUHCTBEHHBIN MTPOLYKT
OrneHka 3aIaHui:

Ne 3amanus 1 2 3 z

Orenka, oamn 9 4 3 16

Tecrosrlii popmar:

Baonpaoc 1
Moka Hat
OTESTE

Bann: 0,50

© Cmaemms
ECNpOC

o
PepakmepoEate
BONpOC

Bann: 0.50

T Cmaemme
EOnpoc
Pegakmapoeats
ED

Bonpoc 3
Moxa Hat

CTEETA

Bann: 040

T Omaemime
ECNpOC

¥KaxuTe OCHOEHOM NpOAYKT PeakLmm

Hs (3 mous)
A ————

13- meseTanmExaorekca-1 3 - amen
Nit°C

a. (lg3ag)-13-auMeTHayMkaorexcad
b. (1a3a}-1,3-guMeTaumKnorekcaH
. (1g3e)-1,3-guMeTHALHKNoreKcan
d. (le3g)-3-MeTHALMKIOreKcaHon

e (1g3e)-3-MeTUALHKACT EKCaHON

MpogyKTOM{-aMKM) HUXENPHEELEHHON PEAKLIMK SEARETCA(-HOTCRA)
130y
2} Zn. H;O

2-Byten

a. 2 3-ByTanguon

b. 2-BytaHoH

€. $OopManbierng W sTaHans
d, YKCYCHER KMCAOTa

€. YKCYCHBIA anbgerung

3amMeLLERHBIE 3THAEHBI MOMYT PEAMVMPOEaTE C FANOrEHCE0A0POS0OM MO AEYM HENPEEASHWAM E SAEWCMMOCTH OT CTPOSHWA SAMECTUTENR,

CHEMB J3HE HUMKE, YITEHOEMTE COOTEETCTEME MEXAY Z-3TUAEHOM (48 Z-3T0 33MECTHTENL/ ¢y HKLWOHAAEHAR TPYTINE] 1
HEMPAEASHWEM, N0 KOTOPOMY OEDAZYHITCA NPOAYKTE COOTEETCTEYHILLETD CTROEHMA.

Br

Fi & |
T RTNRI £ Z-CH—CH3 (panemuueckas cyeck)

HBr
£-CH=CHz ———
l uanpanieHae B
Z-CHz=CHgz-Br

1-By7en BrifepuTe ¢
HUTPOSTHAEH BoiepuTe.., s
METOKCHITUNEH BriGepuTe &
3,3,3-TpuGpomnpon-1-eH | g BEPHTE.. *
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KaKue OCHOEHEIE NPOAYKTE CEPasyHITCA B PeaKumm

Moz Hat
OTEETE A NBS
Y e

Bann: 0,50 = ROOR
¥ Cmaemums
BONROC 3. 0bpa3yeTch ToNbKd 2,3-AMGpOMBYTaH
-3 ; e _
SremoE b. 1-BpomeyT-2-eH; (R)-3-BpombyT-1-e6
N c. OBpasyeTcR ToNbKO 1-BpoMBYT-2-8H

d. 1-BpoméyT-2-eH; (5)-3-6pomeyT-1-ex

e 1-bpomeyT-2-eH; (5)-3-Gpombym-1-e4, (R)-3-6pomeyT-1-ex
Bonpac & CynbhoxnopuposaHue 2-metnnbyTaHa npu ¥Yd-obnyyeErK NPUMECANT K NpeUMyLUECTEEHHOMY CbpasoEaHuD
Mokz Hat

OTEETE 2 \J\
Baan: 0.50 CIo;§ ol
T CmemHTs b, )\(
ECNPOC

50,

o 4Cl
PegakmipoeaTs
EonpoC c m\l\lﬂ
-~ -~
JCl
i _/J‘\___,-"\
S0,C1
Banpoc B MpogyKTOM(-aMH) HUKENPHESIEHHOW PEakLMK AENRETCA{-FOTCR)
Moka Het
HiC CH 4
IR - E] EMnQy,
=0 none T
Bann: 0,50 H | H0.0-20°C
T Omaemue
EONpOC d. Mnapa AnacTepecMepos
L] . \
b. 2 3-6yTaHagWon (Tpeo-pRA)
e \I-BYTERIMOR (TRED-PRE
ECMNEOC

C. TOABKO YKCYCHEA KMCAOTE
d. 23-6yTanguon (Mesodopma)

e 2,3-6yTasguon (3puTpo-paa)

Bonpoc 7 i
YCTaHOBWTE COOTEETCTEME MEX LY OCHOBHBIMKM NPO4YKTEMK DEQKUHMK W WX H33BaHMAMK

Mowz HaT
OTEETR OH H350, .-'L 1) B:Hy TTe B
Bann: 1.00 Ph t°C 2) H:OFOH
T Omaemits
Eonpac
o Al g BEpHTE.. s
PegakmiposaTs B| g BepuTe -
ECNpOC o
Bonpoc 2 -
= YCTaHOBWTE COOTEETCTEME MEXAY OCHOEHBIMK MPOSYKTaM KM DEakLMK M MX HAZEaHMAMK
oKz HaT
: Br
OTEETE H IH KOH 1}(C H;qCOﬂ}zHQ H;:O
Bann: 1,00 HJC_S —CH—CH, cnupT, © 21 NaBH,
T OmMEmUTE Hy
EONpac
_ﬁ_ 2 A | Buéepute.. -
PelakTeposETs
s B g BEDHTE.. =
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Zorpac @
Mowz Hat
CTEETE
Bann: 1,20

T Cmaemims
ECNPOC

o
PegakmipoEaTs
BONpOC

Bonpoc 10
Moka Het
OTESTE

Bann: 1.20

T Cmaemts
EONpOC

o
FeiakmipoEaT:
ECNpOC

BoIBEpUTE BEDHBIE CYXAEHUA O MEXERUIME CIELYHILLER DEFKLWM:

O
E—
o hv

WMEXEHWIM PEEKLMK 5, HELENHOM ¢ 0BPA30EEHMEM MPIEMMYILECTEEHKD

Br

MpM roMoAMTUYECKOM PE3PHIEE CEAZM YTIEPOS-E0A0P0S O6PasyHTCRA YIAEECA0POAHbIA P3ANKEN W ECAOPOA-PEAMKEN

MEXEHMIM PEEKLMN 55 LENHOM C MPEMMYLLECTEEHHEIM DBPAsCEaHMEM HAKHBONEE CTABMNLHOTD YTAEECAODOAHOID PESMKANE

MENEHMIM DEEKLMW Sy LENHOW ¢ 0BP330EaHMEM PagMKana Br

MEXEHWIM PEEKLUMK 5o LENHOA ¢ DBP330EEHWEM MPEMMYLLECTEEHHO

Br

MEXEHWZM PEEKLUMI Sq LENHON C OBPa30EaHHMEM NPENMYLLECTEEHHD

Br

e

BolBEPMTE BEEPHLIE YTEEPHAEHWA O MEXEHMIME PeaKuMm;

HEBEr

l-METHILUHKIONCHTEH — — ——#=

ROOR

GPOM NPUCOEIWHASTCR K HAMMEHEE 3aMELLEHHOMY ATOMY YTEPOAY NpK JECHHOW CEAZW
OBPA3YETCR HEMMEHEE IAMELLERFEIA ANKIA DaAMKEN

MpoMEXYTOUHAR YACTHLLE CTAEMAWIMPYETCA MESOMEDHEIM 3dupeKTomM

PeakUunA MHULWWPYETCR 0BPa30BaHMEM PaAWKANbHbBIX S3CTHL

Bogopog OTWENARETCA OT anAWALHOTO 3TOMa YTIEPOaa

Bonpoc 11
Mok Har
OTESTE

Bann: 1,20

T CTMeTuTs
EONpOC
PeaakmapoEaTe
EONpOC

BoIEEDMTE EEDHEIE YTESDHAEHMA © MEXEHHUIME DEIKLMM:

1) BH,, T
—_—

1-MeTHIHKTOME HTEH
2) MNaOH. 1,0,
3. OBpaIyeTca HavMeHSe 33MELLEHREIN CrMpT
b. TId oEpazyeT KOMMASKE ¢ BOpaHOM
c. bOp E3aMMOZERCcTEYET W HaWBOoNee 3AMELLEHHEIM YIIEPOAOM NPM SECAHON CEASH, 3 K HAMMEHEE IAMELLEHHOMY
NPWCOSAMHAETCA THAPOKCKS aHWOH
d. Komnaekc ankesa ¢ TND NogEeprasTca oOKMCNSEMD NEPEKUchio BoJopOaa
e. B pesynwTaTe E33MMOLEHCTEWA AMBOPEHE C 3NKeHOM CBPasYETCA HAWEOASE YCTOWYMERIH BAKKMA KaTUOH
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3aNoNHKUTE CKEMY CHHTESE, COOTHECR BYKEEHHOES ODO3HAYEHWE NPOAYKTE PEAKLMIA € Er0 HASEaHUEM.

Bra A (CHz)zCuli Br, c 1) KOHicnupr, 12

- B
Lmenorexkcan hy A 2) HBr ROOR
¥ Cmaemime
EONpOC
Al g BepuTe.. ]
o
Pegakmaposats B | g BepuTe.. -
ECApOC
€| B EEpHTE.. =
D g EEPHTE. ]
Bonpoc 13
i E 3aNoNHKUTE CHEMY CHHTESE, COOTHECR BYKEEHHOE OBO3HAYEHWE NPOAYKTE PEaKLMA € Er0 HASEaHUEM.
OK3 HaT
oTEETR Bry A KOH B NBS - Brsy D
- —_— e
Baan: 2,00 |-||}DI'IEH v EIUH. I CCI4
T Omaemm
EONpOC
Al g BEQUTE... ]
&
PegakmpogzTs B | Busepure. .
ECApOC
C| B EEpHTE.. =
D g BEepUTE.. =
2anpoc 14
o OCylecTEWTE NPeEpaLLEHHE:
Moka Har
oTEETE Mponad —  1-6poM-4-METUANEHTEH

T Omaemams
EONpOC

o
PeaakmipoesTs
BONpOC

HaWBONEE PELMOHANEHEIM CNOCOBOM (C MHEWMANEHEIM KOMMYECTEOM NOE0YHLIX NPOAYKTOE) MOXHO NOCAed0EaTEALHEIM JeHCTEMEM
Ha MCXOAHOS COEAWHERWE CNeaYHDLWLWY pEareHTOR:

it 1)  B3aMMOAEHCTEMEM NPONaHa c 5poOMOM B NPUCYTCTEWM CEETE
2)  B3aMMoAeidcTEMEM MPOAYKTE, MOAYHERHOrO Ha NPEsbIAYLLER CTAAMM, © TMADOKCUMAOM KaAWR B CMPTOECOM DACcTEODE
MPA HErPEEAHKM
3) ARAWABHBIM 3aMELSHMENM B MPUCYTCTEMK GPoMa NPK TEMNEpaType
4)  B3aMMOLEACTEMEM NOAYYERHOD EEWECTES C MIOMPOMNKUAOM NMTHA
5) C nocRefywmMM 3NeKTPCOMAEHEIM NPUCOSARHEHWEM BPOMOECAOPOL S
2 1]  B3aMMOLedCTEMEM MPONEHa C BpOMOM B NPUCYTCTEWKM CEETE
2)  B3awmogelicTEMEM MPOAYKTa, NOAYHEHHOMO Ha NPagblAyLUEA CTaAMM, € THAPOKCKAOM KAAWA & CNMPTOSCM PacTeape
MPA HErPEEAHNM
3)  ANAKWABHBIM 33MELEHWEM B NPUCYTCTEMM XAOPE NPM TEMNEPETYDE
4)  B3aMMoaeicTEMEM MOAYYEHHOMD EEIECTES € 2-XA0PMNPONZHOM E MPHCYTCTEWMH HATPMA
5) C nocnefyillMm paauKkanbHelM NpUCoelMEEHMEM BPOMOECLOPOAA B MPUCYTCTEMK MEPEKKCH
© 1)  BSpomMpoEaHMeM Ha CeeTy
2}  B3awmogeliCTEMEM MPOAYKTa, NOAYYERHOTO Ha NPEabIAYILER CTAAKY, € 1-EPOMNPONAHOM B NPUCYTCTEMM HTPUA
3] BpOoMWpPOBEHMEM Ha CEETY
4} B3aMmogelcTBMEM MOAYYEHHOMO EELECTES C MMAKPOKCMACM KaNWA E ECAHOM PAcTECPE NPY HarpeEaHHK
5) C nocnefyiolwmm paavKanbHelM NpUCoeinHEeHMeM EPoOMOE0LO0POAa B MPMCYTCTENK MEPeKnoH
d. 1)  B3aMMOLEACTEMEM MPONEHa C SPOMOM B NPWCYTCTEWM CEETE
2}  B3awmogelicTEMEM MPOAYKTa, NOAYYERHOTO Ha NPaabIAYILER CTAAKY, € 2-6POMMNPONAHoM B NPUCYTCTEMM HTPUA
3] BpOoMWpPOBEHMEM Ha CEETY
4)  B3aMMoAedCTEMEM MOAYYEHHOD EEWECTES € THAKPOKCMACM KankA B CNMPTOEOM DECTEODE NMPK HAarPEEaHUM
5) C nocnefyiowmm paavKanbHelM NpUCoeintEeHMeM EPoOMOE0LO0POAa B MPMCYTCTENK MEPeKnoH
e .

)  B3aMMogedcTEMEM NPONaHa ¢ 6pOMOM B NDWCYTCTEMM CEETE

2)  B3aMMOLEACTEMEM NPOAYKTE, MCAYHERHOrC Ha NPESLIAYILER CTAAMM, C TMAPOKCHIOM KaWA E CMPTOECM PacTEODE
MPW HarpeEaHui

3} ANAMABHBIM IAMELSHUEM B NPUCYTCTENM XACPE NPK TEMNEPATYDE
4)  B3awmogelicTBMEM MOAYYEHHOMD EELYECTES C M3OMPOMMACH AHTHA

5) C nocnefytowmm paavkanbHelM NpUCoe]MHEHWEN GDOMOE0L0PC/AS B NPUCYTCTEMM NEPEKMCH
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YCTaHoBWTE CTPOEHKE CCE‘,‘.’[HI—E‘I—Aﬁ EbIAENEHHBIX KPSCHBIM LEETOM.

Meka Hat
CTEETZ 1) KMnQy H:0, 0°C
. = CgHyOz
e 2) NaH503 vezo-hopMa
T OmiemTs Bra . .
BONpaC CeHg Col = CgHgBr
o 4 Napa SHaHTHOMEPOA
PegakTinpoEET L_KMnOs Ty TAPOBAS KHCI0TA
o
BOGRGE Hz50,, (1, 5-neHTaHIHOBAA KHCIOTA)

(1R, 2R}-1,2—auépomumknonestan, (15,25)-1,2—anBpomMumkioneHTan

o

b.  1-metmaynknobyTten

C. LMWKNONEHTEH

d. 3ITWMALKMKNONPONEH

e. (R)-1,3-aubpomnenTaH, (5)- 1, 3-guBpomneHTan

f. (1R 2R}-1-metnn-12-anspoMurknosyTas, {15,25)-1-meTin-1,2-AnspoMuyMKnobyTaH
g. (1R25)-1-metnn-12-anbpomunknotytar, (15,2R)-1-meTin-1,2-anspoMuymMKnobyTaH

h. [1R25)-1,2—anspoMunknonestas, (15,2R)-1,2—anEpoMUWKAONEHTaH

Paznen 2. IlpuMepbl BOIPOCOB K KOHTPOJIbHOU padore Ne 2. MakcumaibHas onenka — 20
0aJL710B.

Bapuanr 1
1. Hanmumure ypaBHEHHs peakiMii W Ha30BUTE MmojydeHHble coenuHeHus (36). IIpuBenute
MexaHu3MbI peakiii No5S u Ne6 (30).

l.HpOl‘II/IHHBr (1 mogb) HCI (1 monb) 4.1-Byrun 1) BHAIk,
2) H2027?;H
0)
2. H3omnpen % HBr (1 mons)
(2-metun-1,3-GyTasreH) 2) H2O’ Zn S. 1’3-HCHTa'HHeH — >
3.1pomuu M 6.2-1lentun _Broy,
KOH, t CCl4

2. Hanummre ypaBHeHme peakiuu. KakoBa KoH(UTyparsi MpOAyKTa peakmuu? YKaKUATE

CTEPEOXMMUYECKHI pe3ybTar peakuuu (20).
H COOCH,

1,3-byraguen + — —_—

H,CO0C H

1.  OcymecTBuTe IpPEBPAICHUS, UCTIOIB3YSI TOJIBKO HEOpraHUYECKHUE peareHTsl (60).

CN
a) Drumen > O/

6) IMporen — |-rekceH-4-nH

B) 1-byren — mpanc-2-6yten
4. YcTaHOBHTE CTPOCHUE COCIMHEHHS U HAITUIINTE BCE yKa3aHHbIE peakiuu (30).
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CesHig

HBr (1 3kB.)
—

C6HllBr
1) O;, CH,Cl, N © )
> STaHIUATb + 3TaHaJb
3) Zn 1,0 3TaHIHAAIb + 3TaHAI MOJIb
Br
ﬁﬂ_’%HloBrz
OreHka 3a1aHui:

Ne 3amanns 1 2 p)

Orenka, 0amn

9

2

20

TecToBblii popmar:

Bonpoc 1
Moka Hat
OTESTE

Bann: 0,50

T CTaeTuTs
EONpOC

o
FelakTepoEsTE
BONpOC

Bonpoc 2
Mok Hat
OTESTR

Bann: 0,50

T CTaeTuTs
EONpOC
PesakmapoEsTe
EONpOC

Bann: 050

T OmMem™MT
EONpOC

&
PeoaknapoEETE
EONpOC

Mpw 4erMapoSPOMMPOESHHM K3KOTO COSIMHERNA NPEMMYLLSCTEEHHD 0BpasyeTca ByT-1-uH

2.

b.

.

d.

MpOAYKTOM HHXENDHBEAEHHOA PEEKLMMK RENAETCA:

NponuH

2, 3-AMEpomMByTaH
1,1-aAvEpomEyTan
2,3-AMEpoMEYT-1-8H

2, 2-auBpombyTar

CHCOCH
—_—T
HsPO,

_x\\._u

HiC

\.-ﬁ"‘\-%‘\x
(]
)\DJ kCHJ

¥KEKHTE OCHOEHOH NPOAYKT DEKLMM

)
¢("HH.’1HHHTH-’I[‘II M
a. NH;
b,

[

d.

o
=
0
o
= O
(L
= CJ-@HJ

ko
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Banpac 4 I'Ipq,qu:m-m HM)(EI'IDMEIE,EI,EHHDﬁ PE3KLHK RENAETCA

Moz HaT H.O
D N-TONUNELETUNEH )
HgS0y, HzS0,
Bann: 0,50
T Omemims - OH
EONpOC OH
&
Pepakmvposams
BONpOC
c. OH
JO R
2. 0
JO R
Banpac 5 MpogykToM B3aMMOJEHCTEMA 2-6yTHHE ¢ 1 MOuIEM BPOMa E HETHIPEXUIOPUCTOM YTASPOE AEARETCA
Moz HeT
Lo a 2-BpoMByT-2-eH
Bann: 0.50 . 23 6 vr2
. Yuc-2,3-4uBpoMByT-2-eH
s B AHED yT
ECApOC . 1,2-guBpombEyT-2-eH
&
Prpenapcea d. mpoHc-2,3-AWBpoMEyT-2-8H
S A e. 2,23 3-TeTpatpomBEyTan
Bcnpc:G =
YxaxuTe oCHOEHOW[BIe)] npogykT(bl) peakumn
Mowz War
OTEETa
@ HCI
Baan: 0,50
T Cmuaemits
ECNpOC - Cl
o
Pegakmapoeats
ECNpOC
C Q/tl OC]
+
d. 1 Cl
O[ ' Q



Banpoc 7 YKEXWTE ECE MPOSYKTE 030HOAWIE 1,6-AUMeETHA-1,3-UMKNOTEKC3AMEHE, C NOCNEAyOWER 06PEB0TKOH 030HMAA UMHKOM E ECdE
Moz Kat

L 3 AMOKCENb
Baan: 0.50
B, 3-METWN-4-0KCONEHTaKOE3R KHCNOTa
¥ Cmemts
EOApaC €. 3 4-gumeTwarekc-2-eHCBaR KMOoTa
ﬁ d. 3-meTna-4 T
Do Erpceae . 3-meTua-4-okconeHTaHanks
s & MYypaBhMHEIR aNbJerng (METaHAAR)
f. LEEEneBaR KMCAOTa {3TaHAMCE3R KWNoTa)
Bonpaoc 8 o
YKaMWTE OCHOEHOW NPOayKT PEaKLKWK
Moz Hat
OTEETa (l)
Bann: 1,00 9
P toc
T Cmaemits |
ECNpOC
o
Pepakmapoeams
EOApaC 3. MpoHC-2,5-AWMETHALWKAOreKs-3-eK-1-KapBansaerug
b, mpoHC-2,5-AUMETHALWKACTEKC-2-2H-1-KapGansaervg
. YUC-2,5-AUMETRALKMKNOreKE-2-eH - 1-kKapbansaerig
d.  Yuc-2,5-auMeTHaLKKnorakc-3-eH-1-Kapbaneaerna
Banpac 9 Y{TEHOEWTE COOTEETCTEME MEXLY OCHOBHEIMK NPOAYKTEMIA PEGKLIME 1 KX H33BaHUAMMN
Mowa HaT
H CO, Ha
oTRETE HC=CH ———2 = A B
Bann: 1.50 Pd/PRO, BaS0y Col(C0),, P ©
T CmaemuTs
Senies Al g BEQKTE... =
o B
Pegakmvpoeam BeiGepuTe... =
ECNpOC
Bonpac 10
BuiBepuTe BECE NPAEMABHEE GPaErMeHThl, EXDARLIME B CXEMY MEXSHWIME DEaKLMM
Mowa Het
oTEETR 1,3-nexTagueH + HBr
Bann: 2,00
T Cmaemate
(=]
ECNpoC
P & = Er \'\. - /-'
.z N —_—
ﬂ- 54- ﬁ+
Peaskmapoeams Br Br
ECApOC

=

&
| ®

AR
g Br



ganpac 11
2 BolGEpWTE BCE NPAEWALHEIE YTECPXACHHA O CXEME MEKAHMIME DEaKLIMM;

Maowz Hat
cTEETE vl HBr
oyr-l-mm =
Bann: 150 yr CCl |4
T Omaemurs
sonpac 2. OBpasyHWMACA B PEIYALTATE NPOTCHMPOEAHMA KaPEOKATHOH CTAGUNMZMDOEAH MESOMEPHLIM 3DdekToM
o
PeakmApogsTe b. MprcoegvEEHHe No TDOMHOA CERAZM NPOTEKAET NEMYE, YEM MO SECHHOMR
BONpOC I
€. Pajukan 6pOMa OTLLEMNARET aTOM BOLCPOAE OT YINEPOLa PAAOM C TPOWHOH CBR3EI
d. MMpoTor NPMCOSAMHASTCA K HaMMEHEE SAMEWLEHHOMY BTOMY YTAEP0Aa NpK TRORHOA CEAsM
e OBpasyHWMWACA 8 PEZYNETATE NPOTCHUPOESHUA KBPEOKATHOH CTABUNMZMPOERH MELYKTUEHEIM ShdeKTom
Bonpoc 12
BuIGEpUTE BLE NPAEWALHEIE YTESDRIESHUA O CXEME MEXAHWIME DearLMM:
Maowz Hat
oTEETR Cla
1.3-Oyrammen ——™
Bann: 150 Y CCly
T Omuaemure
BOnpac 2 MMpW NOHMXERKMK TEMMERETYDE PEKLWA CTaHOBKTCA 0BPaTHMOR
o
Penarmaposzms b, MpoMEXYTOYKEIA KEPBOKETUOH MOAEEPKEH MIOMEDMM E PESYABTATE MMAPUAKOTO CABWIE.
BONpOC .
c. [Mpwv NOEbILEHKH TEMNEPATYPHl PEEKLMA CTAHOEWTCA OBPaTHMOM
d. TMMpw +60rpaaC NpecBAaAarCLLMM NDOAYKTOM REAAETCA pesyaeTar 1 4-NnpucoeguHEHNA
€ ATaKa ranoreHa WaET Cpasy no AEYM KPaTHEIM CEAZAM
gonpoc 13 . -
YCTaHOBEWTE NPAENABHYH NOCNeA0EaTeNbHOCTh NPEEPaLLEHHIA CHHTES R
Moka Hat
oTEETR MNponeH — ByTaHaNb
Bann: 200 HEWMBONEE PELMOHANEHEIM CNOCOBOM (€ MUHWMBNEHEIM KOAMUECTEOM NOBOYHLIX NPOAYKTOE] MCXHD NOCISA0EATENEHEIM JERCTEMEM
T Omemums Ha WCXOAHOE COSAWHERHE CREAYHILLMX PEAreHTOR:
EONEOC
o
PeaakmipoEate e
ECnpoc 1) SnekTpoWAbHBIM NPUCOERMEEHHMEN BROMa

2)  B3aWMogeicTEMEM NOAYYEHHOrD COEWHEHUA CO CMMPTOBLIM PACTEODOM rMAPOKCHAE KANWRA (M3BLITOK) MPH
HarpeEaHrn

3)  B3aWMogedCTEMEM NOAYHYEHHOrO COEMHEHME! C AMMAOM HATPHA E KHIKOM 3MMWEKE
4]  CNOCASAyRILMM SAKHAMPOEaHWEN BPROMMETHADM

5)  B3aWMogeicTEMEM NpoAYKTa Mpesblaylieid cTaauu ¢ JMM30aMUABOPaHOM M NOCAERYIOLWEN 06PaBaTKOM NEPEKUCEHD B
WEACHHOM PacTEopE

o. 1] ZnekTpoduAsHBIM NPUCCESHMHEHMEM BROME
2)  B3aWMogefdcTBMEM NOAYYEHHOrD COEMHEHUA CO CNMPTOBLIM DACTEODOM MMAPCKEWAE KanuA (M3BLITOK) Mpu
HarpegaH1i1
3] B3aMMOgeACTEMEM NMOAYYERHOMD ENKHHA C 3MUAOM HETDUA B XMIKOM aMMNEKE
4] CnocAegyrwHMM aAKHAWPoOEaHHEM BROMMETHADM
5)  3NeKTPOdMAbHBIM NPUCOSAWHEHWEM BOAbl B MPMCYTCTEWK COARSH PTYTH W KWCACTI
& 1] 3nekTpodUALHBEIM NPUCCESMHEHHEM BDOMa
2)  B3avMOogeCTEMEM NOAYYEHHOMO COSJMHEHMA CO BOAHEIM PSCTEOPOM TWAPOKCHAS KaAWA (MIBEITOK) NpPKU HarpeEaHWN
3)  B3aWMogedcTEMEM NOAYYEHHOrD 3AKMHA € BMHAOM HaTPUR B KUAKOM GMMWEKE
4] CnocaegyridM aAKHAMpOEaHHEN BPOMMETHADM
5 INeKTpOdUABHBIM NPUCCELMHEHWEM BOLbl B NPUCYTCTEMW COMEH PTYTI W KWCAOTHI
i 1] 3nekTpoduALHbIM MPUCCESHHEHHEM BpOMa
2) B3aMMOgeACTEMEM NMOAYYERHOMD COBLWHEHWA CO CMMPTOELIM PECTEODOM TMAPOKCKLE KANUA (M3BHITOK) Npw
HarpesaHiK
3)  B3aWMOogedCTEMEM NOAYYEHHOD 3NKMHA C BMMAOM HaTDUA B XKUIKOM aMMNEKe
4]  CNOCASAyRILMM SAKHAMPOEaHWEN BPROMMETHADM
5} 3nekTpOUALHLIM NPUCOELMHEHMEM BOAI B NPUCYTCTEMKM KWCAOTH
=

1] ZnekTpoduAbHbIM MPUCCESHHEHHEM BpOMa

2)  BsaWmogeACTEWMEM NMONYYEHHOMD COSJMHEHHA CO CMMPTOELIM PECTECPOM MAPCKEHAS KanWRA (M3ISLEITOK) Npu
HarpesaHm

3}  B3aWMogeHCTEMEM NONYYEHHOMD 2AKHHE C aMUAOM HATPUA B XUAKOM aMMUaKe
4]  CnocAeayrldM anKUAMPOEaHWENM BPOMITEHOM

5} BzaWmMogedcTEWMEM MPoAYKTa MPegbiayLyei CTaaMK © SMMSCaMUNBOPaHOM M NoCNeyicLLEl 06PaBoTKON NEPEKUCEID B
WeAsHHOM pacTeope



Bonpoc 14

YCTaHOEWTE COOTEETCTEME MEXAY OCHOBHEIMW NPOgYKTaMK pEEKLI,I."IF W WX H33BaHKWAMK

Maxz Het
CTEETE Kapiug, 2 HzD_ A 2 NaNllz B 2 CHsl . C HaD, HpS0y, |-|gsoi 0
Bann: 250 KaNBLWA o
T OTMETMTE
ECNpOC
Al zui - a
DEIBEpHTE =
o B
FegakmipoeaTs B cocemu-e .
EONpOC REIGEpMTE N
C & BepuTe $
D g GEpHTE &
Bonpac 15 . .
o Y{TaHOEWTE COOTEETCTEME MER Y OCHOBHBIMKW NPOAYKTAK A PEaKLMKM M WX Ha3BaHWAMK
OHE HET
omEETz Byran _1)BF2 v - 1.1)0s0412)NaHS0y g B2 _Br: . o
Bann: 2,50 2) KOH, cnnpT, 2 2y Al 0 CCl, 90°%C )
OCHOBHOH mpﬂuﬁ
T Cmaemuts
ECNpOC
& A BrifepuTe.. =]
Pesakmapoeats
EONpOC B g GEpHTE =
C| B GepuTe $
D| Bueepure =
Bonpoc 16 . .
YcTaHosMTe CTPOEHKHE COSdMHEHHMM, EBAENEHHBIX KPECHBIM LESTOM.
Moz Het
oTEETE Bra
— 'y
Bann: 2,00 CCly CsHgBr»
. 1) Oy CHACI
7 B C:He _}"'—']1. FIHOKCATE (TAHIHATE) + 3TAHATE TMeTAHATE
ECNpOC 5418 :} 7. H:'D
o HAC=CHNO,
Pegakmsposate — = O H N0,
ECNpOC
CsH BriGepute =]
CyHqNO BraGepuTte *

Paznen 3. Ilpumepsl BONpPoCOB K KOHTPOJILHOI padote Ne 3. MakcuMajibHAasi OLEHKA —
16 6aJ10B.

Bapmuanr 1
1. Hanumure ypaBHeHus peakuuii. HazoBuTe HcXoaHbIE COEAMHEHUS M TPOAYKTHI peakuuid. J{iis
peakuuu Nel ykaxute 3MeKTpOHHBIE (D)EKTH 3aMeCcTUTENSI, IPUBEANTE MEXAHU3M U OOBSCHUTE
COCTaB MPOIYKTOB PEAKIIUU C TTO3UIIMH TEOPHH pe3oHanca. (90).

H HNO,
H C/C\Cl HQSO4, t
s A

AICL t
NO, 6. O
a, V,0, t
2. —_—
FeCl, t CH3
CH,4 .. H,SO _H,S0,, xony
3. l;rz
Y COOH
4.HSCOBF _CH,CH,Br s Br,
AlBr t FeBr, t
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0) benson —— 4-x50p-3-HUTpOOCH30HAS KACTOTA

B) beH3011 1 ane TUITXJIOpUT — M-OpPOMAITHIIOEH30T

2. Ocy1iecTBUTE MPEBPAICHUS, UCIIOJIb3YsI TOJIBKO HEOPTraHWYECKHUE pearcHThI (60).
a) benson u mporieH ——>  (n-OpoMQeHIT)XITOpMETaH

3. YcTraHOBHTE CTPOCHHUE COCTMHEHUSI M HAIMMIIIUTE BCE YKa3aHHBIE peakiuu (40).

Br
—>CCzl4 CoH,(Br, (nmapa sHanTHOMEPOB 3pumpo-psna)
1) OsQy,, 25 °C
CoH - ]
s (U P NaHSO, H,0 CoH{,0; (napa sSHaHTHOMEPOB mpeo-psifia)
KMHO4 HNO3
H,S04 H,0, 1 ~7 762 TS0, xomey © C,Hs;NO,
OneHKa 3a/1aHui:
Ne 3aganus 1 2 3 >
Orenka, 0amn 9 45 2.5 16

Tecrosrlii popMmar:

Bonpoc 1

Mok HaT
CTEETA
bann: 1.0
T OmaemuTe -CONH; BoibepuTe..
ECNpOC
-Br BBepmTe
u‘ DEIGEPKTE...
FenakmapoeaTs NHCOCH B e
BONpEOC * | Bmgepute
-OCH; Bribepute
Bonpoc 2 . -
Y¥amWTe OCHOEHOW NPOAYKT PESKLIMM
Moks HET
oTEETE S CF3 Ch
Bann: 1,0 | :|/ - 100
L FeBr; t°C
T OmvemiTs
ECQNEOC
o 3. M-XNopTpudTopMETHABEHION
TR b.  N-XA0pPTPUGTOPMETHASERZON
EQNEOC
.  O-XNOpTPWOTOPMETHAGEHSOA
d. XAocpAMPTOpMETUASEHIOA
Bonpos 3 . =
Y¥aXWTe OCHOEHOW NPOAYKT PE3KLIMK
Moka Hat
OTEETa o}
Bann: 1.0 U:N\v/&.bq JL._H HNO,
B
T OmeTus | J/ H,50, t°C
EONpOC N
o
PeaaknipoEaTE 3. 3 4-gvHuTpobeH3ansgerug
ECNpOC
b. 3 6-avMHWTpOBEHZaNEASrMg
. 2,3-AHMHWTDOBEHZANEASrHA
d. 3 5-AHHHTDOBEHIaAEAErHA
Bonpoc 4 . =
¥KaXWTE OCHOEHOW NPOAYKT PERKLIMM
Moxz Hat
oresTe Crpon —EBu
Bann: 1,0 CCL
T OmaemuTe
BOMpDC a. 2-BpowmcTupon
d b, 1,2-guEpom-1-geHnnaras
PegaKTWpOEETE bR g
ECQNpOC

. 3-BpomcTHpoa

d. 4-BpoMCTHPOA

a“*

e —

OnpegenuTe OpUEHTHPYHILEE EAWAHWE JAMECTMTENEH NPH 3AEKTPOBUALHOM 33MELLEHUM B 3aMELLEHHEI BEH30NEX
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Bonpac ¥{TEHOEWTE CODTEETCTEME MERMY OCHOBHEIMKM NPOAYKTEMIA DEAKLIMA 1 WX HE3BAHWMAMMN

Mowa Hat .
EH__:,CDEI_ A _ZnHg B

OTESTE To Iy
AlCl; t°C Hl
Bann: 1.5
T Omaetums
Eonpoc B g BEepHTE.. s
o A P
Pegakmepoeate BribepuTe.. =
EONpOC
Bonpoc B ¥{TaHOEWTE COOTERTCTEME MEX LY OCHOEHBIMW NPOSYKTEMK DEIKLIMA M KX H3ZEaHWAMM
Mowa HaT Ol
oTBETE E}NQJI 1) EMnGy H20, NaOH. :__ A 2
Bann: 1,5 2} H;0 Fech
T Omaeums
s Al g BEpUTE.. *
o
PegakTupoeats B | g BepuTe.. =
EONpOC
Banpoc 7 BoibepuTe BCE NPAaEMABHEE $ParMeHThl, EXOAALLKME B CHEMY MEXAHWIMAE PeaKL mm:
Moka Hat CH;COC!
L) Benson ——— =
Bann: 1.5 AlCL
T Omaemite
EONEOC a2,
—AC?CI
= HyC—( ‘ e ——ol Aic
PegakrapoEaTs 3 g - L
EONpOC 1
b.

o Ng e
9N G AR
o’* @*




Bonpoc 8
Mowa Het
cTEETR
Banx 1.0

T Omaetuts
Bonpoc

o

PagamapoBats

BulBepuTe BCE NDAEMARKEIE YTECDMAEHMA O CIEME MEXSHMIMAE DEAKLMK:

OpoMOCH30T

Bl‘_g
e
FeBr;

& BpoMBEH3I0N BKTMEMDYETCR KOMNASKCOOBPAI0EAHHEM C KMCAOTOR Nleonca

b. ATakyrlUas SacTHU3 OBPAIYETCR KOMMASKCOOSDAI0EAKUEM rAACTEHa C KMCAOTON Mernca

BONPOC

c. Temnepatypa NpoEeAeHWMA PEAKLMM EAURET HA COOTHOWEHME NPOAYKTOR

d. Mera- NoAOXEHHE HAUMEHEE JE3aKTHEMPOEAHHDS

e. Opro-/napa- NOAOKEHHA HAWBONEe AKTHEWDOEAHHBIE

L
Banpor 8 =
p YCTEHOEWTE NPEENABHYH NOCASAC0EATEAEHOCTE NPEEPALLEHHA CHHTESE!
K3 HET
oTE=TR AueTineH — 2-xnop-4-HUTROBEHICRHER KMCNOTa
Bann: 1.0
T Omaemute
BONpOC 3 -
* 1) Tpumepwsauwel aUETHAEHE B MPUCYTCTEMM KOMINEKCOE HHKENR

o
Desskmepoeam 2} INeKTPOGUABHEIM JEMELLEHWEM NOAYYEHHOMD COEIMHEHKA KOHUEHTDMDOEAHHCH a30THOH KMCNOTOR B NPUCYTCTEMN
sonpoc CEPHOH KWCAOTEI

3]  ZSneKTpogWALHBIM 3AMELLEHWMEM XNOPOM E MPHUCYTCTEMH XEnesa
4] ANKWAMPOEAHWEM METWAXNOPMACM E MPWCYTCTEMM XN0DHAR ANOMKHKMA

5] OKWMCIEHWEM NEPMAHTEHATOM KaiMA B KWCNOW CPELE MPM HarpeBaHiu

1) Tpumepwzaywei aLLETHAEHS E MPUCYTCTEWMM KOMMNEKCOE HWKEAR

2] SnekTpodUAEHBIM 3AMELLEHWEM NOAYYERHOTD COBSMHEHWA KOHLEHTDWPOBAHHON 830THOM KMCNOTOR B NPUCYTCTEWN
CEPHOH KWCAOTEI

3] ANKWAMPOEEHWEM METWAXNCDPUACM E NPUCYTCTEMM XN0DHAE ANHIMUHME
4] OxMCIEHWEM NEPMEHTAHATOM KaAMA B KWCNOR CDESE NMPW HarpeBatnm

3} SnexTpogUALHLIM 33MELEHUEM XN0POM E MDWCYTCTEMK Xenesa

1) Tpumepuzayuel aLETHASHE E MPHCYTCTEWM KOMMIEKCOE HHKENA
2] ANKWAMPOEEHWEM METWIXNCDPUACM E NPWCYTCTEMM XN0DHAE ANHIMUHME

3] 3MekTpOodWUABHBIM 3AMELLEHMEM NOAYHERHOND COESMHEHWA KOHLEHTDWPOBAHKON 830THOM KMCNOTOH B NPMCYTCTEWM
CEPHOH KWUCAOTHI

4] SnexTpodMALHLIM 33MELLEHMEM XACDOM E NPUCYTCTEMKM xnopuaa xenesallll)

5] OKWMCIEHMEN MEPMEHTEHETOM KaAHA E KWCNOW CDELE MPW HErpeEaHuM

1) Tpumepuzaywel aLETHASHE B MPHCYTCTEMM KOMMAEKCOE HHKENA

2]  ZSNeKTpogWAbHBEIM 3AMELLEHWMEM XNOPOM E MPHUCYTCTEMH XEenesa

3] AAKMAWPOEZHWEM METWAXNODPMACM B MPWUCYTCTEMK XNOPMAE Ant0MHHKA
4] OxMCIEHWEM NEPMEHTAHATOM KaAMA B KWCNOR CDESE NMPW HarpeBatnm

5] IMeKTPOdUAEHBIM 3AMELIEHWEM NOAYYERHOTD COBSMHEHWA KOHLEHTDWPOBAHHOM a30THOM KMCNOTON B NPUCYTCTEWM
CEPHOA KWUCAOTEI

1) Tpumepuzayueli aLETHAEHE E MPUCYTCTEWM KOMMNEKCOE HHKENA
2} ANKWMAMPOEAHWEM METHUAXNCPWUACM E MPUCYTCTEMM XN0PHAA ANHMUHME
3] O®WMCNEHWERM NEPMAHTAHTOM KaAWH B KWCNOH CPELE NPKW HArPEBaHMM

4] 3nekTpodUAEHEIM 33MELLEHHEM MOAYYERHOMD CORIMHEHWA KOHUEHTPMPOEAHKOM a30THOR KMCAOTOR B MPUCYTCTEMK
CEPHOH KWCAOTEI

51 ZNeKTpOdMABHBIM 3EMELLEHHEM XNOPOM B NPHUCYTCTEMM HEnesa
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Bonpoc 10
Moka HaT
OTEETE

Bann: 20

T Omaemums
EONpOC

o
FepskmsposaTe
BONpOC

Bonpaoc 11
Moka HaT
OTEETE

Bann: 20

T Omaemums
EONpOC

o
Peaakreposame
BONpOC

Bonpaoc 12
Moz Hat
OTEETE

Ban: 1.5

T OmTaeTMT
ECNpOC
Peaakreposame
ECNpOC

YCTaHOEWTE COOTEETCTEME MERAY OCHOBHBIMIK NDO4YKTMM DE‘BKLI,MF M MX H3ZBaHWAMIA

(CORNIP(CeHg)al  ,  HNO3 g HNOy o~ Br

AneTHnes

300 °, P - H,50, H,S0y4 AICI;
A BriGepute $
B BrGepuTe =]
c BrGepuTe =]
D BrGepuTe =]

YCTaHOEWTE COOTEETCTEME MEXY OCHOBHEIMIKM NPOgYKTaMmM DE‘BKLI,MF W KX H3ZBEaHMAMI

Benzon HzC=CHz A 1)8rz hv - B 1)Brz CCly N HHSD"
HaS04, 2) KOH, compr, § 29 ZKOH, cmpr, HaS0y Hz0

Al g GEpUTE =

B g BepuTa &

C B GepHTE =]

D g GEpUTE =

YcranoeuTe CTPOEHHE ECE',E[MI'E'I'Hﬁ. EblAENEHHBIX KP3CHbBIM LEETOM M YCTAHOEWTE COOTEETCTEWME C HASE3HMEM.

B
h:uz—-' CyHyaCIBr [mﬂ ONTMYECEHX MIOMEPOR ;I
Br
CgH; 4 O =—=——— H - -
o TFebr. T C;HBCIO;
KMnOy N
CoHsCI0; ———
H:0, H* 1
Maz G0y CD?_T
C7H4BrCIO; BrGepuTe ]
CsHC BrGepuTe.. =]

Pa3znen 4. IlpuMepbl BONIPOCOB K CAMOCTOATEIbHOI padoTe Ne 3. MakcumajibHasi OLlEeHKA —

4 0aaa.

3aKOHYMTE YpaBHEHMsSI peaKIuid ¢ Yy4E€TOM CTEPEOXMMHMUYECKOro pe3yibrara. [IpuBenure
MEXaHHU3M pEaAKIUH 4.
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1). (H,0),HC—CH,Br—Nal 5 NO,

alleToH 6). NaO ﬂ

H,0, t
2).H3C—% =¢ —CHQCl—H& Br 2

3)- (H,C),C—C,H, _02&8@ cl
|

o ) C,Hjy Cszgll(]a
CH, 7). Shp

4)-Br+H _NH
CITUPT
C,H 1
N ‘ NaOH, H,,0
8).
H2O H3C >

NO,
OrneHKa 3aJaHuil:
Ne 3amanus 1 2 3 4 5 6 7 8 | X

Onenka, 04104041204 0,410,404
6amn

Tecrosblii popmar:

Banpoc 1 OCHOEHOH NPOAYKT PEEKLMM:

Moka HeT ol

OTEETE - “

—_— =

= CH: 330 o0

Bann: 005

T Cmaemuts .

EONpOC a. 12-guxnopnponed

d b Z2-wnopnponed

PesakTvpoEaTs

Eonpoc c. 13-guxnopnponed

d. 1-xmopnponeH

e. 3J-xnopnpon-1-eH

Borpoc 2 CCHOBHOW MPOSYET PEarLaM:
Maoka HaT CH,
TEAE CHLCHzBr
=] 3l
Bann: 0.5 H' | “OMa CNUpT
CaHy P
T CmaemiTs
ECNEOC .
. a. (5)-arokcHByTaH
o
PelakTMpoEETE b. (RS5)-3roKcHByTaH
EONpOC

C. (5)-2-BpomMByTaH
d. (R}-arokcuByTaH

e, (R)-2-BpomByTaH



Bonpoc 3
Moka HeT
CTEETE

Bann: 0.5

T Omaemums
EONpOC

o
Pegakmapoeame
ECNPOC

Bonpac 4
Mowa HeT
oTBETR

Bann: 1.3

T Omaemums
EONEOC

o
Pegakrepoeams
BONEOC

Oprad M4ECKMMIA MDOIYKTAMK HUXENPHWEELEHHOIO NPEEPALULEHWA AEARKITCA:

C1 NaMH,, NHy 190, P

H5C

&  O-TOAYWIHH
b, M- TOAYMAKMH
C. CMECb 0- W N-TOAYHIKWHOE
d. n- TORYMOWH

E. CMeCk M- W N-TOAYHIWHOE

Y¥KEXMTE BCE NPABMALHBIE $RAMMEHTE! ¥ NPCOAYKTE], U3 KOTOPbIX COCTAENAETCA CHEMS MEXSHMIME E3aMMOERCTENA (A)-2-

GDOMONERTAHE € MMIPOKCHMAOM HATPMA E ECAE NPW HEGOABLIOM HarpEEaHMK

=8 CH5 CHy
Hii t 111H
COH
#-CqHs HO Calz
b CHs
g
K-CyHEH

(S5)-3-meThaneHTAR-3-071

(o CH3

OHYE ™
H-C3H7

(R)-3-meTimeHTaR-3-01

d.
g
f. CHy
D
w-CyHb!

(8)-3-meTamenTan-3-0a

¥ Y

e | 17
& | W OLICTPO
O e —_—
" B
K-CaHy
Py
Vi

h. CH;

HIe
1-CaHEH

(R)-3-meTHnesTan-3-o0
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Banpoc 5 ¥CTaHOEWTE COOTEETCTEME MEXIY DEEKLI,HE'ﬁ W MPEsMOoA3raeMblM THNOM MEXGHWIME € MPOTEKaHWA

Meka Hat
SRR b-Hen i I :—,..ilu"."h'”
{1 TPOO T HIK - P -
Bann: 1.2 L C,H.OH, t BrGepuTe. *
T CrmemuT H.O
DT 1-bpom-1-thermnaran = . o
EOMpOC HE BraGepuTe.. #
o o
PRAAKTHPOEETE 3 HHTpoGpoMaemIoT — s
fAKTVDOEETE 3 OSBRI o
conenc poupe o WH )t BoiBepuTe. *
s MalH
l-Bpou-1-dremmnaran Ho ™ SeGepure., &
' t-BuCE
1-bpom-1-perunatan - SLBEpMTa., &
+-BulH DEABEPUTE... =

Pazgen 4. IlpuMepbl BONPOCOB K KOHTPOJILHOW padore Ne 4. MakcumaJjibHasi OlleHKA —
16 6as10B.

Hamumure peakuuu (0,4 6ama). Hazosute nomyuenusie coequnenus (0,1 6amn).

H,0 SOCI
1) 2-Metun-2-xnop6ytaH — > 5) (R)-2-ITentanon ———=—
HCOOH, t°C nUpUanH
1) 3 KOH, 320°C
2) 4-Metun6enzoncynbpoHoBas KHCI0Ta ) > 6) DeHon NaNO, > . HNO3 (paso) >
2) HCI H,S0,, 5°C
3) uuc-4-mpem.EyTHﬂul/lKﬂoreKcaHOH ]) K > 7) MeTl/IJ'l(beHl/lJTOBblﬁ 3¢)”p ﬂ»
2) (CH30),S0, ©C
1) NaOH, H,0 IR

4) n-Kpeson > (S)-CH;—CH, ClH COOH

4 CH

2) CeHs—C 8) MzoGyranon - >

Cl H,S0y, t°C
I1. TIpuBeauTe MEXaHU3MBI CIASAYIONINX peakiuii (3 6am).

CO
1) ®enonst HaTpHS —————

p, 125°C

NaOH, H,0
2) n-Hutpoxmnop6enson e
3) 2,3-JluMeTHIoOKCUpaH %

t°C

I11. OcymecTBuTe cienytonye npespaimieHus (6 6aua).
1) Benson u 1-0yren —> 2-Oenunn-2-0yTaHoin

2) (R)-2-lleatanon —> (S)-2-Hurtpomnentan
3) Monbenszon — 4-HutposToKcnOeH301

IV. YcranoBute cTpoeHHE COEAMHEHWS W HAIMUIIUTE JJIS HEro BCE yKa3aHHbIE peakiuu (3
Oaa).

NaOH
——————> pacTBOp
H,0
CoH o On—] PCl; CuHLClO ONTHUIECKH aKTHBHO
§H0%2 | nupunun 879%™ nmeer (R)-xondurypaumio
(CH3O)2802! C.H A0 KMnO, 0-MeTOKCUOeH30iHas
NaOH, H,0 92 H, H,0,t°C ~ Kucrnora
OreHka 3a1aHui:
Ne 3amanus 1 2 3 4 X
Ornenka, 6amn 4 3 6 3 16
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TecToBblii popmar:

Banpaoc 1
Maowz HaT
OTESTE

Bann: 0.8

T CmaemiTe
EONpOC

o
PeiskTspoEETE
EONpOC

Banpac 2
Maowz HaT
OTEETE
Bann: 0.8

" OmaemuT
EONpOC

o
PeiskTspoEETE
EONpOC

Bonpoc 3
Maowz HaT
OTESTE
Bann: 0.8

T CmaemiTe
EONpOC

o
PegakmepoEaTe
EONpOC

OCHOBHOW NPOAYKT DEakLiMi

G HBr

e T T
H.C R;0,

BolGepuTe O4MH OTEET:

1-6pom-2-MeTnanponas
1,3-AMBpoM-2-MEeTUANPONAH
3-BpomM-2-meTnanpon-1-ex
2-BpoM-2-MeTHANPOoNaH

1,2-aMBpomM-2-MeTHANPONaH

OCHOEHOW NpOSYKT DeakLMK:

&l

Z CHy sgec

BolGepuTe O4MH OTEET:

1-xAcprnponex
2-XROprponeH
3-xnopnpon-1-ex
1,3-anxnopnpones

1,2-anxnopnpones

CCHOEHOM NPOSYKT DEaKLIMM:

H4C CHz 1) Hg(OAc),

s )
3 2) NaBH, OH

BolGepUTe O4MH OTEET:

4-meTwaneH-1-ex-3-o0
A-pMeTHaneHTaH-1,2-g1on
A_peTHaneHT-1-e4-1-0n
A_METHANEHTEH-2-00

A_MeTHaneHTaH-1-0n

o

42



Banpoc 4
Moxka veT
OTEETE
Bann: 0.2
T Omaemums
EOMEOC

o
FElaKTApoEETE
EONpOC

Banpoc 5
Mowa Het
OTBETR
Bann: 0.3

T Cmaemute
EONEOC

]
PegakmapoeaTs
ECNpOC

Bonpoc )
Maowz Hat
CTEETE
Bain: 0.8

T Omaemums
BONEOC

o
PegakmapoEaTs
EONpOC

Bonpoc 7
Maowz Hat
OTEETE

Bann: 1.4

¥

T Cmaemits
BONpOC

&
PegakmapoEaTs
ECMNEOC

OCHOBHON NPOAYKT PEaKLMM:

Gl HBr

— =
HO

BLISepUTE OMH OTEET:
1-Bpom-4-{EporMeTUA}ESH30A

4-(BpomMMeTHAIdeROA
A-(EpoMDEHUAIMETEHOA

4-{AHBpoMMETHADEHON
2-Bpom-4-[EpommeTaideron

OCHOEHON NPOAYKT PEAKLMM:

OH
H,S0, (K.)
—

100 °C

BriBepuTe 0QMH OTEET:

3-TMAPOKCHBEHICACY ARG OKNCNOTE
4-rMApoKCMBEHICACYAbBOKNCAOTE
BersoACynedOKMCNOTa

CMech 2- K 4-rMgpokcBer3oacynbPoKMcIoT

2-THAPOKCHBEHZCACY ARG OKNCNOTE

OCHCEHOW NPOAYKT PeaKumi:

O

A

OH  Hc~

BolSepUTE OA4MH OTEET:

ITHABEH30aT

ITOKCHEEH30A

$peHunayerar
1-{4-ruapoKcuderHnn)3Tan-1-oH

1-{2-rnapoKcudgerHna)3Tad-1-oH

YCTEHOBMTE CTRYKTYPY NPOAYKTOE KaXA0W PeaKLmm:
Na(H 1. OOy, 125 °C, 5 arm.
Pl ———— - —.-.-.&——-p-
2. H,0

BolBepuTe O4MH MM HECKOBKO OTEETOE:
4-TMAPOKCMBEHIONHERA KMCIOTa
3-TMAPOKCMBEHIONHERA KMCIOTa
DeHONRT HATPWMA
BeHzofHaR KMoNoTE

2-TWAPOKCMEEH30MHER KWCNOTE
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Bonpoc 8
Moz Het
CTEETE

Bann: 1.4

T Omaemurs
EONpOC

&
Pegakneposams
EONPOC

Bonpoc 9
Moka Het
oTESTE

Banm: 14

T Omaetts
EONpOC

&
Pepakmepozame
EONpoC

YCTaHOBKTE CTPYKTYPY NDOAYKTOE KaXA0H peaKumm:
Li . AneTansaerna
-

2-Merwn- | -GpoviyTan -
apup, - T8'°C .. 2. H;Ue

BolISepuTe 0fMH WIN HECKOABKD OTEETOE:
2-MeTunByTex

2-MeTHABYTUARUTHIA
4-MeTuarexkcen-2
3-MeTtnnrekcaton-2

4-Metwnrexcation-2

BLIEEOHTE BOE BEPHBIE YTESDXASHNE, X3DEKTEPMIYIOLLME MEXIHMIM MPELA0KEHHOH DEIKLWK.

(CHy)NH
Merrnokenpa ————

BoIGEPHTE 04MH HAKM HECKOMLKS OTBETOE:
ATaKa HyKNEO$MAa MPONCIOAWT, KaK =CWH2-aTaka € NPOCTPAHCTEEHHE HEe3aTPyAHEHHOM CTOPOHS INEKTPOGMABHOTE UEHTPE

CropOCThANMMTHDYHILWLAR CTAAWA PEAKLMK — 3TO 8TaKa HYKNeodrna no 3nekTpofraAsHOMY LEHTRY (Hanbonee 3aMELEHHOMY 3TOMY Yraepoaa)
,ﬂ,lﬂ METHNEMHUH AEAAETCA CUAbHBIM HYKA ED‘PHHDM

CKOPOCTBANMMTADYHOLWWER CT3AWA PEAKLMIK — 3TO aTaKa HYKNeofuna no 3ekTpofuAEHOMY LEHTRY (Mo aKTUEMPOEaHHOMY aTOMY KMCAopoga)
JAMETANEMWH AEARSTCA CAZBEIM HYKNEOHHUACKM

CKOPOCTOANMMTHDYHOWER CTEAWA PEAKLMI — 3TO aTaka HyKneoduna no 3NekTpodruABHOMY LEHTRY (HaMMeHee 3aMelEHHOMY aTOMY yraepoaa)

ATaka HyKneodmnAa MPOWCIOANT, KaK =3HTH»-aTaka C NPOCTPAHCTEEHHS He3aTPYAHEHHOM CTOPOHL! INEKTPOGMASHONS LEHTPE
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Bonpoc 10
Mows Hat
OTEETE
Bann: 1.5

¥ Omaemims
EONpOC

o
Penakmepoeams
EONpOC

¥KEHWTE BCE NPABWABHBIE $REMMERTE! M MPCAYKTE, M3 KOTOREIX COCTASARETCR CHEME MEXSHUIME NPSICTAEASHHOH DEAKLLMM:

sOCl,

(5)-1-Pemnoran-l-o1 ——— =
TTHIELTHEL

BoiBepuTe DAMH WA HECKONEKD OTESTOE:

o Cﬁﬂj '\3'@ 5 @ CﬁHa
0. N

6
b \;’:0 -

I-E;.‘J f\ﬁ/q=0 JHCCOIHAHA I'HEJ '\__r

HCl —= @ e
f
H

b.@_

[+
*
AMelleHH
—
80,
<P
. 1
Cell, - 5+ CsH. .
C—0H + Qi —= ’hg_téf_‘i_a =
"EC‘ :l.I:E_ lﬂc" 1!1 é@ 50,
e CgH
il
f CoH.
a—c,
Vil
gl -~
e =
CeHe 5. 5 o CgHo .
I R on|  Oemo
1, IV
/
b
.
CeH, <R 5 e _
ﬁ a;\C'D §—C —= u(_‘[,.,.,.,.,,,.,..,J-_,,‘,,,",,"m,ﬂ P GEICTRO
IEC“ J H 50,
cf
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anpoc 11 YCTBHOBUTE COOTEETCTEME MEXIY PEBKUNEN 1 NPEANONETEEMEIM MEXZHUIMOM €€ NDOTEKEHHA

Moxz war

3TinaT HATPUA + BYTHABDOMIA

ARMUIYAOPHA=3T3HON

EtONa
4-XtopanmIon .
EtO)

Y H, p, £*
Pegakmvposars
sanpoc EtONa

EtOH, *

- Xaopumtpoderrion

3-HuTpoanuson + oneym

sonpoc 12 " B

& YraxuTe PASMAbHYID MOCIEA0BATENLHOCTS CTaAMH, MO3E0/RIDLLYID OCYLLECTETS YKa33HHOE NPEBPALLEHHE HAMBCEE PALMCHANEHEIM CTOCOBOM (€ MAHWMANBHEIM KOR-BOM NOBOHHEX MPOAYKTOS M € MHHAMAABHEIM SMCION
MoxaHer ae

=

TMponas — » npoman-l-oa

BHIBEpKTE DAVH OTEET:

1) BPOMHDOEEHMEM MCXOLHOTO A7KaHE NDU OBAYHEHIHM
2) feTVaPCEDOMMPOEEHIEN B LIERCHHC-CTPTOROM PACTEOPE MDY KMTRHEHMK COBAVHEHHSR, TONYHERHOTD Ha NPedsAyLLeR cTagun

31 MAPCBOPMPOEEHIEN CORMMMERIA, MORYSERHOT, K2 MPEBIAYLLER CTEAMM C NOCAEAYIDLIMM EOCCTAROEASHUIEM MOYHEHHOTD TPUEKIIBOPaRE

1) BPOMKDOEEHMEN MCXOHOTO AAKEHE NDM OBJYUEHMM C NOCAELYIOLLEH DBPABOTKOI CIMPTCELIM PACTEODOM MVAPOKCULE HATDWA MDY HarpeEaHyH
2) flo6asneHreM 6POMOS0A0POAA C NEPEKMCHEIM 3ddeKToM Xapalwa

3)KINAUEHIEN MOAYSEHHOTO Ha NDEAEIAYLLEH CT3 AWM COBAMHERWA & SOAHOCTMPTOROM PACTEOPE LEA0HH

1) BPOMHPOS3HHEN MCXOZHOTO ankara NPH OBAY-eHIN
2) fleTnApoSPOMMPOEEHHEM B LUENOHHO-CMMPTOEOM DACTEOPE MPH KHMAYERHW COBAMHEHNA, NOAYHERHOTO H3 NPEALIAYILER CTaAMH

3)08paBoTKol B BOAHOLLENDHHOM PACTEODE BPOMEAKaH3, MOAYSEHHOTD NPUACOEANHEHHEM BPOMOEOA0POAA & NPHCYTCTEMM NEPOKCMAS K NPOAYKTY MPESsYILER CTagim

1) BROMHPOSEHHEM MCXOZHOTO ANKEHE NPH OBAYSEHHM & MPMCYTCTEMM NEPEXATH
2) f1ernAPCEDOMUPOEEHHEM B LIENGHHO-CMAPTOEOM PACTEOPE MDY KHMRHERMM COBIUMEHIS, NONYYERHOTO K3 NDEABIAYLLEH CTaguy

3} F4pOBOPMPOBaHIEN MPOAYKTS NPeAbIAYLLeH CTAANH C NOCAERYIOILMM BOCCTEHOEAEHMEM NG/YHErHOrD TPHAKIBOPEHa

1) EPOMHPOEBHMEM MCXOAHOTO ANKAHE NDH O6YHEHHK
2) fleruApOBPOMUPOSEHHEM B LLEROHKO-CMAPTOSOM PACTEOPE MM KHMAYERMA COBIMHEHNA, NORYSERHOMD Ha NPELBIYLLEH CTannH

3)OKCMMEPKYPMPOBEHHEM 3AKEHE € NOCAEAYIOLMM ASMEPKYPHPOE3HHEM NOAYHERHOD MMAPOKCHNPOHIE0HOTD

PacnpegennTe COSIMHEHMA TaKMM 06pasoM, YTOBEI NOAYYUAECE BEPHIA CXEMa CHHTESE,

I,
a Zn'Hg
2) (CH;),50, AICH HCT

T Ometums
Eonpoc

o
PegakmapoRaTe
Eonpoc

—_
AcOH f

oH OEH, Chy e

Banpoc 14 OnpegenuTe EblAENeHHbIE KPACHEIM COEAMHERWA

T Omaenus
Eonpoc

o
PegakTapoRaTe
Eonpoc

C:H0

BolGepuUTE OAMH OTEET:

A, UMKNOTEKCAHOH,  MPGHCUMKNONERTaH-1,2-g1uon

B. 3-metmangenByTtaH-1-on; MBOHC-2-METUALWKN0BYTEHON
C. 2-meTunegerBytar-1-on;  mMpPOoHC-2-METUALWKACBYTaHOA

D. 6yT-3ed-1-o0; YucyuknonedTas-1,2-auon

Pasznen 5. Ilpumepsl BONPOCOB K KOHTPOJILHOI padote Ne 5. MakcuMajibHasi OLEHKA —
20 6an10B.
I. Hannmmre peakunu, Ha30BUTE MOTyYeHHbIE coequHeHus (6 6aioB).
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2 CH;0H

Cu
1. 2-BytaHon W 6. [Tponananb —>H®
H,0, H,SO CO, HCl
2. I[ponux 2= 7. Tonyon ————»
HgSO,4 AIC; CuCl
3. HponaﬂanbM 8. LluknorekcaHoH M» &(IBJ-»
H,O e
® ©O..
- KOH
4. ByraHoH PhyP~CH~CHj > 9. 2-MeruinponaHaip —————»
H,0
SOCI -
5. YkcycHas Kicniota —————»- 10. YkcycHast Kucsota _CHy7NH,

t°C
I1. TlpuBenute MexaHu3Mm ciieaytomiei peakiuu (3 6amra).
NaOH_;gvs)
H,0
I11. OcymecTBuTe creayronme nmpespamenus (7 6aaioB).
1. Otunen — MacisiHasi KUCI0Ta

[Iponanane

2. benzon — beH3aibaHUIMH
IV. VYcranoBuTe CTpo€HHME COEIMHEHUS M HAIMLIMTE U1 HEro BCE yKa3aHHble peakuuu (4
Oaia).

[Ag(NH3),JOH _ pearnpyet

NH,~NH, NaOH gy, |
C 4H80 = C41_1 1 0N2 tOC

C4H10 +N2

H
T’2> C4H (O cmech (R)- u (S)-n30oMepoB
i

OueHka 3agaHuii:

Ne 3amanus 1 2 3 4 X
Ornenka, 6amn 6 3 7 4 20
TecToBblii popmar:
1 JCHOEHOH NPOGYKT PE3KUHA:
) o
Banr: 10 H,C-CH-P(CgHs),
BONpaC H,";-C

BrifiepuTe 0gMH OTEET:

GyTan-2-an
2-METWAMEKCEH
J-METWANEKE-3-8H
I-METWANEHT-2-2H

J-METWArEKCEH

47



2

Mowa et
omEeTa

Banaz 1.0

¥ Omaetame

BnpaC

&

PrassTHpoBaTE

BONpOC

3

Mowa et
omEeTa

Banaz 1.0

" Chmemame

BnpaC

o

PramETHpL

BONpOC

JCHOEHOH MPOEYKT PEaKLMA:

o

1) C,HsMgBr
AL, voaks

2) H,0P

BrifiepuTe 0gMH OTEET:

nponaH-2-o0
nNponaHans
nponad-1-on
ITEH

STaHoA

JCHOEHOH MPOEYKT PEaKLMA:

H O o

M

H,C CH,

-

NaOH, H,0

BrifiepuTe 0gMH OTEET:

1-dreHunbyTan-1,3-auoH
d-zeHanGyT-3-84-2-0H
AUETOREHOH
d-zusTenfeszansgenag

d-deHnnGyTan-2-o0H
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4 OCHOEHON NPOgYKT PEEKLMAM:

Mows et

ammeTa H O

Gaaa: 1.0

¥ Omiemame Hacﬁo

BONpoOC

.

L NaOH, H.,O

PrasxTHpOBATE

BONpC

BrifiepuTe 0OMH OTEET:
2-rapoKck-3-GeHINEaKDIMNOBEIR ANsgeriag
d-augmnbedzansgenag
d-prco-d-0eHnEyT-2-8Hane
2-3ueTHAGeHIaNEdETAL
I-EHUNNDONEHENE
5 OCHOEHON NPOgYKT PEEKLMAM:
Mows et
aTmETa D

4.1- 1.0 C'H EDC |2

CoHs

BrifepuTe 0gMH OTEET:
n-3THaAcpieqzon
A-3TUNSEHZHACERIE CRIMET
d-zmanfeHzonnnopig
=T d-zTHaberzoaT

2-3nop-3-3TANGEHOMHAR KMCNOTS

6 OcHOEHON NPOEYKT PESKLMM:
Moxa wer
ammeTa EHH‘ D F D
Gana: 1,0 )\/u\ 2=h
T Omuename H3C NH2 tog
BINpaC
&
PR THROBATE
Bonpoc Brifiepute oguH oTEET:

3-METIAGYTIHHUTRIN

-} ETWAMEHTAHHMTRIAN
J-meTnByTISHOESA KMONOTa
2-METUAGYTIHOERH SHIAOpT

F-meTabyTaH-1-aMKK
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7 YeTaHoeMTe CTRYETYRY NPCAYETOE KakA0H pearumis

-I Le L -

e e 1. HB{Alk); . LiAlH,
armera FeMleTHaby TH —Eh

) 2 B0
S 2. Hy05, NaOH 2 HO

T Omaenane

BOMpoC

BrifiepuTe OOMH WAM HECKONRKD OTESTOE
2-MeTunByTaH

3-MeTnByTtaHon-1
3-MeTuaGyTaHoH
I-MeTnGyTaHaNR

I-MeTmnGyTtaHon-2

8 OCHOEHOH NPOEYKT PEIKLMAM:
Mows et
ammeTa D
Sans: 10 LA,
T Ormendan NHE Btblnp
BOMPOC
&
:'I!\,.'I-!l'Tu'::DE'I".-
BONpC CH:'I'
BrifiepuTe 0gMH OTEET:
F-RMETHASHHANH
M-METHASSHIMAOERIA CAMPT
M-METHAMETORIHEEHION
M-TOHAMETAHIMMH
M-METHASSHIONHER KMCIOTR
9
YCTAHOBWTE CTRYETY DY EEWLECTE KaKADTO NPSEPALUEHNA:
Moz wer
amseTa Mg 1. COqim
Giporbe o - —_—
Gans: 1.0 wjrip, o 3] F’G
¥ Ormemame i
BINpOC
&
Prazraponars BrifiepuTe 0OMH WAKM HECKONRKD OTEETOE
SOApaC
TeHO

BeHInAMarHAA Sporng
DEHAAMATHAE Sponig
Benzon

SeMIoiiHaA KnonaTa



Borpoc 10
Moea et
ameeTa

Bana: 1,0

T Omaemame

BN paC

1"

Moea et

areera

¥HEMHTE BOE NPABMALHBIE SRIMWEHTE W MPSEYKTEl MI KOTOPEK COCTAEAASTCA CHEME MEXEHHIMA MESACTAENSHHON paakyMmM:

. ALE THIIOPHL
Bensnnonsii COHpT ———————————
r

BrifepHiTe 0QMH KMAK HECKOALKD OTESTOE:
...';J]ii
07
'
P
HiC o

b . [T
a: o
. L
‘Hj
[
G
= ) 0
H=H
o CHPh —2 y
H;C T@ -HCl H:l
H
= : =
o: o
| | P
. (R =

YKaKUTE BCR MPABIALHLIE GPSMMEHTE W NPGAYKTE, 3 KOTOPK COTTIRAAETER CIEMa MEXIHHSME NREACTABARHHGH paaKkL:

H,O
ALETOHHTHT 4
3

BLEpHTE QAMH WM HECKONSKD CTESTOR:

& HE—C=py .0 HC—C—NH,
) — ne
H "
b - H
H S 9.
d = He— [ =—=l,C—C=NH ] - il 8
3
1.0 —C— i, ~—= HC—C—HH, = =1, —C—
:OH OH LOH
3 i El
a4
e
f.
o
h.

PacnpeasnvTe COSARHEHHR TaKMM OEPAIOM, YTOEL! NOAYHINACE BEPHAA CHEMS CHHTESA.

‘g KMnO, | NI
/T TS0, e
PO
- Ll
i
o 4]
Y | e A
W | PR W | =
o o
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PacnpeasivTE COSRMHEHHNA TaKiM OBPaZGM, YOSkl NGAYHIASCs BEPHEA CHEMS CHHTESE.

Mo 1
) A0 ) Bry/NaOH 5001
L 2
o AICT, T —_—
o Py HO
sanpo
"]
2 1) NH,NH.
- | i
AICT, 2) KOH. ¢
P
a
14 Pacnpenenime COSQMHEHMA TakuM 06PAZ0N, HTOGE! MEAYHMISCS BEPHAR OIEME CHHTEA,
ITHIIEH nC Ba =
1.3-Bytaques — o e 55 BaioH);
r g 0
sanpo
o : .
Pes, H
- -
[=] . a
[' i HAMIHHOBAR < TGoOo Ef;‘" J:’
KHET0TA L. oo v
15 ONpefs/vTe CTLOSHHE, EEISNSHHEN KDSCHEIM USSTOMN CORIMHEHME. W EnSS0uTE NOAEHNEHEIT OTEST C M HAZEIHUAMM,
CH;NH HCl o ARt
- O HyNO ———== He peariupyer
EOH. WO o e ey ERCK
. K\lu[h”dh AHORAR )
CeH,;0 — )
CgH,0.
1) LiAIH,, TT'® CoHuaO Cu CoH 0 __IH50, 7 ey
e . 10— CgH 5 :
p—— R 2 CHO ¢ 11,0
2) HO H% e
H.50, Br,
- L CgHyy —Tor ™ CeHiBr:

Bufiepure ogaH oTeer:
OKCH 3-METWILMCIONEHTEHS; 1,2- AUMETORCM-3-METUALAKAONEHTSH
Z-METHALMKACTERTERON, 2-METHN 1,1-AHMETORCALMKNONEHTaN
LMKNOFEKCIHON; 2-METUALMKAOrEKCEHESPBOKDEAS KHCIOTS

®  OKCHE UMKNOTEKCEHS; 1,1-ZHMETOKCHLMKNOTERCIH

Pazgen 6. IlpuMepbl BONPOCOB K KOHTPOJILHOW padore Ne 6. MakcumaJjbHasi OlleHKA —
20 6an10B.

I. Hanmmmre peakiuu, Ha30BHTE MOJyYeHHBIC coeanHeHus (6 OamnoB). [IpuBeaure MexaHu3M
peaxiu Ne 6, 00BSICHUTE BIMSHUE 3aMECTUTENSI B OEH30JIbHOM KOJIbLIE Ha CKOPOCTh peakiuu (4
Oaia).

NHy),S NaNO, 3 HCI
1. m-JTunuTpobeH301 % 6. n-Tonyunun 2 >
HzO _50
0-5°C
HNO3pass) Na,SO
2. U306yraH 7. Xnopup penunanazonus —2 3
P, t°C H,0, 0°C
NaOH CH;0H, H
3. 2-HutpoOyrtan ———— > 8. Xnopua m-MeTuiIQeHUNINA30HUI ———
HzO tOC
CuBr, HBr
4. AnunuH _Br2_> 9. Bpomua dennnanazonus —_—
HO t°C o ®
CoHsl CgHsONa

5. AuunnH o 10. Xnopun n-cynbhodeHunana3onusg ——————3»

II. OcymecrBure cruenymomme mpeBpamieHus. [Ipeanoxkure XUMHUYECKHE  PEaKIlHH,
MO3BOJISIOIINE MTOATBEPAUTH CTPOCHHUE TIOTYYCHHBIX COSMHEHN (6 0aioB).

1. 1-IIpomanon — JlunponuiaMuH

2. m-Tonynnua — wm-HonbOeH3oitHas KuCIoTa

III. YcranoBuTe CTpOECHHE COCAMHEHUS M HANMIIUTE JJIsi HEro BCE yKa3zaHHble peakuuu (4
Oaia).
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H—Cl> C5H14C]N PacTBOPACTCA B BOAE, ONITUYECKU aKTUBHO

umeet (R)-koHpurypauuio
(CH4CO),0

CsH 3N > C,H;sNO

CH;l AgOH 0
S o)y | DET, L L» 1-ITenTeH (MpeuMyLIECTBEHHO)

OrneHka 3aIaHui:

Ne 3amanus 1 2 3 X
Orenka, 0amn 10 6 4 20
TecToBblii popmar:
1 JCHOEHON NPOAYET PESKLHA:
Mowa et
amseTa NHND_:-
Bana: 10 (R)-2-6pombyTan
¥ Omaemar *JII\"I[(IJA
SN PO

BrifepuiTe 0QMH OTEET:

15)-2-HurpobyTtan

2. [R)-2-HwrpobyTax
3. (RE5) 2-HwurpobyTax
4. (Z)-2-ByTeH

E. (E)-2-ByTeH

2 2
OcHosHsM RpodyRmon HuxenpusedeHrol PEarLLILY RENREMCR
Mowa et
ammeta e, NO; H;
— e
Baaa: 1.0 E =l PAIC

BrifepuiTe 0OMH OTEET:

2, M

.u

W

R
)
)



OrHosHsE MPodlmel PeorYLLT
]
ke
Bana: 1.0 ©/
[
T Chemane

PeassTeponaTe
BrifepuTe 04MH OTEET:

BONPOC

1.

N
T i
=

2 I

N,
)
o

L H i

| =
=

4. HH;

5 HHz
npic 4 OeHosHEE MPodKKMel PETKLULLT
Moea wer CH
aTseTa LiAlE I.. BEIIEP

et
Bana: 1,0 ol H-0
T Ohremane
i BrifepyTe 0OMH OTEET:
- 1
M . P-¥AopSeHIMASMIH
g 2. P-MADPIHWAMH

3. n-unopbenzon

4. HATpHA SSHICHHOM KHCNOTRI

B, GeHIdnanuH

Barpoe 3 OcHoeqol npodyxm peaxyuL:
Moxa wer ol
anseTa ﬁ- 8
=M
Bana: 1,0 H;POH
—
¥ Criememe
EINpaC
£ BrifiepuTe 0gMH OTBET:

P THOOn AT
1. =mo Hzon

B R pos
2. o-gwenopSeHzon
3. GeHznnxAcpKg
4. Genzon

E.  M-guanopGeHIon
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PRasTApOBATE
BONpoC

MNowa wer
anseTa

Banaz 1,0

T Caemome
BONpoC

P A THEIOBATE
BOMPOC

7 Chaemome
Banpac
PEAaETHROBATE

B PO

OcHosHoll npodyem pearyuu;

=]
N=MBF,
o=
QN

2

BrifiepuTe 0gMH OTEET:

1. m-HuTpodTOpGEHZON

2. nwTpofeHzon

3. m-HMTRoAHMAWMH

4. @TopGeHzon

¥CTaHOBWTE CTRYETYRY NPOLYKTOE KaMA0H peakLwike

|-Bpou-2 NaND, 1. Fe, HCI
-Gpose-2-METHINPOTHN — g | ———— 3=
> M A 1. DHS

BrifiepuTe OOMH WAK HECKONEKD OTESTOE

1. 2-MeTin-1-HuTponponad
2. 2-MeTwanponaHamuH

3. 22-[ymMeTnsTaHamMKH

4. WzofymuaHnTpuT

E.  2-MeTianponad

YCTaHORMTE CTRYETYDY NPOSYETOE K3#00H peaKuas

x - Jrran-2-GposiueTarT NHyNH,
N —————————— = ———
e = CIHPT
o

BrifiepuTe O4MH WAK HECKONBKD OTESTOE

1. @\J\;}_Df_

2. 3TMn-2-aMrHOaUETSET

3. 3Tan-2-HUTROAUETET

v
H?N"' GA‘H

L. 3THN-2-HWTROZDaLETET

55



9 YCTaHOEMTE CTRYETYDY NPOLYKTOE K3#00H DEaKLMMT

MNoxa mer

NaMO, e
mmeTa i-Hurpo-d-sermmanmamm " g H-"PDn'
Gana: 1,0 Ha50y 055 77 o
¥ Chmerars
manpoc BrISEpHTe O4MH AW HECKONEKD OTESTOE
"

. Meapocyaedat 3-HUTpo-4-MeTADEHMAAHAZ0OHHA
EASETADOOATS

BONPOC 2. o-HurtpoTomyon

3. n-MemanaHunH

3-Hutpo-4-ueTnunbeHon

E.  3-Hutpo-4-memandeHuaruapazuH

10 MNepexogHoe COCTORHWE, OSBACHRIOWES OBD3I0EIHNE NPOEYKTS, MOKET GbiTe NPEICTIENEHD CNELYHWIAR DG pazon:
Mowa et 8
aTseTa _:-"'-"‘MH2 -~ CH;l - [ A |
e Hs
T Craeteme
i BrifiepuTe 0QMH OTEET:
gﬁ'rT"'D"'l" e [ H H & #
v b o
Bonpoc WNHZ....."‘?"..,..-l 1
H
2. r *
fl=] H\C.?H e
o Mg © i
H
3 r i) +
H e
H\(?- - HzM
o, ltl'El
4. B ¥
H H ga
a0
H
11 z z =
B npougcce EzanMogedcTENA BYyTHASMKMHE C 3Z0TWCTON KMCNOTOW oBpazyeTcR CNegy ILWLaR SacTHLLED
Mowa et
amseTa
Bana: 20
T Omaeamn
BONpaC
& BrifiepuTe O4HH OTEET:
PrasTapOnaTs
BOMpaC 3. __-f""x_.--"@
b .—-"-A"""Y-'f
. it
d.

8,
o



12

OnpegsawTe CTRYETYDY NPOOYKTOE HA KaX40H CTAGHH B LEN0HKE:

Mowa mer
— 1) Fe + HCI WaM Cu(CN H2Oimnia )
armea Hurpaobenso » - 2 11' 3 : ﬂ-n 4
Bana: 200 2)NaOH, H20  3HCL 0-5°C HaS0w, §
Chraemame
1| Bus EpHTE. =
2| Bus EpHTE. =
E - EpHTE =
4| pus EpHTE =
13 DCYLLECTEMTE NPEEDALLEHHE
Mowa e
arzera n-MeTunannmy — s ri-MeTtokcnGeH3ofinad KHClOTa
Baaa: 20
BrifepuTe ogMH OTEET:
a) MaNO3, Ha50 05 C,
6] meTanon B kMoo cpeae, Ut
) Bcgrbii pacTeop KMnOy B HEATRaAEHOH cpege, ™t
[ L e
e a) BogHuR pacteop KMnOy & wacnol cpeas, “t
6) MaNO3, Hz50,, 0-5 C,
E) METEHON B KACAOK cpege, T
a) MaNO3, Ha50 05 C,
) HETPEESHME NONYSEHHOTD PECTEODS,
) ecgreii pacTeop KMnOs & kmcnoid cpege, ©t
£} (CH1)2504
4. a) MaNO, Ha504 0-5 C,
) HEMDEEZHME NONYHERHOND PECTECRS,
B} (CH3)2504
14
i VeraHosiTe CTpoeHue Be1ecTs A 1 B COTIBCHT CABRYWOLIM GaHHEM:
Gy : NaNO. NaOH HC1
(R)-CsHoBr 2, O e CHNONa —» B
ADA
A | Buepure. *
" B | Buepure b
15
- Na,CO,
— —— CO,
A H,0 2
CH:NO, — R
H, NaNO, cucl HNO; RS
———» C.H,NO, - » (,HClO, —— MOHOHHTPO-
Ni p, °t Hy804. "t npomssoamoro

HCL, 0-5 °C °t
HCI]
Pactropserca

YcrawoguTe Crposhie eswecte A i B COMaCcHD Creayiouyim garnse

8.3. Bonpoce! AJis ”TOTOBOI0 KOHTPOJISA OCBOCHH S JUCHUIJIMHBI (2 ceMecTp — 3a4éT C
OLIEHKOI1, 3 ceMecTp — IK3aMeH).
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MakcumanbHOE KOJTMYEeCTBO OayioB 3a 3auem ¢ ouenkoit (2 cemectp )— 40 Gamios, 3a
ax3amen (3 cemectp ) — 40 6amoB.

8.3.1. [IpuMepbI KOHTPOJIBbHBIX BONPOCOB /IJISl HUTOTOBOT0 KOHTPOJISI 0CBOEHUS
AMCHUILIMHBI (2 ceMecTp — 3auém ¢ OUeHKOIl).
3ayéTHpli OmieT OWJIET BKJIIOYACT KOHTPOJBHBIE BOMPOCH MO paszgenam 1-3  paboueit
IPOrPaMMBI JUCITUTUIAHBI u COJICPKUT 4 BOMpOCa.
1 Bompoc — 15 6amnos, Bonpoc 2 — 8 6amnos, Bonpoc 3 — 10 6amios, Bonpoc 4 — 7 6aios.

buaer recroBoro popmara:
buner cocTout aHaMOrMYHBIM 00pa30M M3 YETHIPEX BOMPOCOB (010K0B): 650K peakuwmii (20,5 6.);

0110k Mexanu3MoB-Teopus (4,5 6.); cxemsl cuHTe3a (12,5 6.); 3a1a4a HA YCTAHOBJICHHUE CTPOCHUS
(2,50).

Bonpoc Nel.
3ajaHue: 3aKOHYUTE YpPaBHEHUs peaklMil, JalTe Ha3BaHHUS MOJYYEHHBIM COCIMHEHMSM, IS
POJYKTOB peakiuii, 0003HaAUYEHHBIX * MPUBEINUTE CTEPEOXUMHUUECKHI pe3ynbTar.

SO
1. Iponan —}2;'—2>
v

2. 300yTan —22»
v

3.% Byra SO, Cl,
hv

Br,
. —_—
4. 1luKnoneHTen el

7Zn
13-
5.1,3-J/Iubpommporan m
KMnO
H,0, 0°C

HBr
7-Memnum<nonponaﬂ _—

6.*1{ukorekcen

HCI
8. DTHIIHMKIIONPOTIAH ———3

Br
9. MeTUIUKIIONIEHTaH ———=3»
v

Tecmoeuiii popmam:

1. I[Tpu cBOOGOTHOPATIUKATFHOM OPOMUPOBAHHH 2-METHUI0YTaHa OCHOBHBIM OPTaHHYECKUM
MMPOAYKTOM PCAKIUU ABJISACTCA

+ 2-0poM-2-MeTHIOyTaH

2-0pom-3-MeTuI0yTaH

1-6pom-3-meTunOyTan

1-6pomrieHTaH

1-6pom-2-meTunOyTan

2. CynbeoxnopupoBanue 2-MeTriiOyTana npu Y ®-o01yueHud NpUBOIUT K
HPEUMYIIECTBEHHOMY 00pa30BaHHIO
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| T

SO,Cl

0,Cl
S
)\/\soza

o

SO,CI

3. Ilpu MoHOOpOMUPOBAHUH 2,5-TUMETHUITEKCaHa TIPEUMYIIIECTBEHHO 00pa3yeTcs

+ 2-0poM-2,5-TUMETHIITEKCaH

1-0pom-2,5-TuMeTUITeKCaH

3-0pom-2,5-TUMEeTHITeKCaH

2,5-nuOpoM-2,5-TuMeTHIITeKCaH

1,6-11uOpoM-2,5-TuMeTHITeKCaH

4. ITpu MOHOOpPOMUPOBAHUH N300yTaHa MPEUMYIIECTBEHHO 00pazyercs

+ 2-0poM-2-MeTHIITPONaH

2-0pomOyTaH

1-6poM-2-MeTHIIPONIaH

1-6pomOyTan

1,2-11uOpoM-2-MeTHIITIPOTIaH

5. YKaxXute OCHOBHBIE TPOYKThI PEAKIIHI

Z H, m-CPBA
Pd, PbO/CaCO;5 t°C

BapuaHTsl OTBETOB:

+ yuc-2-heHun-3-3TUII0KCUpaH

+ (2)-1-bennndyT-1-en

(E)-1-penundyt-1-en

mparc-2-GeHnn-3-3THIOKCHpaH

1-bennndyran-1,2-1uoa

Oe3anpJeru1 U MponaHab

6. YKaXUTe OCHOBHBIE IPOAYKTHI peaKLIUi

Na 1) 0s0, Py, 25°C _
NH3 ()KI/II[K) 2) NaHSO3’ H20

1-peHunmnenT-2-ux

BapuaHTsl 0TBETOB:
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+ 1-penmnmnenTan-2,3-auon (mapa SHAHTHOMEPOB Mpeo-psiaa)

+ mpanc-1-permmenT-2-eH

1-¢enmnmenTan-2,3-auou (mapa SHAHTHOMEPOB IPUMPO-PSINIA)

1-pennnnenTan-2,3-11o1 (1uacTepeoMephl)

yuc-1-penunnenT-2-exH

IIEHTHIOEH30II

Bonpoc Ne2.
3aganue:

— HanMIIUTe MEXaHW3Mbl peakiui, Uil peakuuil o00O3HAYeHHBIX *  INpPUBEIUTE
CTEPEOXUMUYECKHUN PE3yIIbTaT;

— JUTsI peakiuii 0003HaYEHHBIX ** MpUBEIUTE SHEPTETHUECKYIO JHarpaMmy,
— 00BACHUTE BIMSHHUE TEMIIEPATyphl Ha KOJMYECTBEHHOE COOTHOIIEHUE MPOAYKTOB PEaKIIH;

— ISl peakuii 0003HAYCHHBIX *** ¢ TOUKM 3peHHs TEOpUU pe30HAHCA OOBICHUTE HaAIlpaBICHUE
peakuuu.

Br
1.* Byran ——=3

hv

* HBr
2.7 1-byteH ———3»
Br,

3.% [ukorekcen ——2—3»
H cal,

B
4" Drunbenson —hr2>

Vv
a1,

511 —_—
porier 400 - 500 °C

TecToBblii popmar:

1. Bribepute Bce npaBuiibHBIE ()PArMEHTHI, BXOASAIINE B CXEMY MEXaHU3Ma PEaKuu:

Hg(OOCCH;), HyO NaBH, NaOH

1-O6yTen > — >
Homep OtBer
OoTBETa
¥ AN\ 0, Bq

T /\/\HgOOCCI-B o HgOOCCH;

®0H, OH
+
/Y\ HgOOCCH3 NaBH4’ NaOH /\/
OH OH
H, ! ® Hyl
— 2 —
! [H UH
: ® /Y\ 5 -H3D+
Hg |[ICH,CH, Hgl[ICCH; Hg /[/CCH,
NaBH, NaOH
()}{ ——————AL————’> ///\\\///\\()}I
HgOOCCH;
@™
HgOOCH,CH,
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® Hg0OCH,CH,

/\/\OH

OH

2. BoibepuTte Bce npaBuiibHbIE (parMeHThI, BXOSIINE B CXEMY MEXaHHU3Ma peaKuu:

B,He, THF H,0, NaOH
YTy __>

0TBETA

+ St

BH,

8+
P N B | He—cH—CH, )\

OH

NaOH
OH

UH
N N H,0, H
%

NallH

&* BH

X B HyC—CH—CH, . /<‘

Bri6epute Bce nmpaBuiIbHBIE YTBEPXKICHUS O CXEME MEXaHU3Ma PeaKIINu:




BI'2 BI’Z
OpoMOeH301 —— > OpomOeH301 —— >

FCBI'3 FGBI’3
+ Arakytoiast 9acTuia oopasyercss KOMIUIEKCOOOpa30BaHUEM TajoreHa ¢
KHCJI0TOM JIptonca
+ Opro-/mapa- nmonoxeHus: HanboJiee aKTUBUPOBAHHBIE

Merta- mojokeHne HauMeHee JAC3aKTUBUPOBAHHOC

BpomOeH3071 aKTUBUPYETCSI KOMILIEKCOOOpa30BaHUEM ¢ KUCI0TOH JIbtonca

TemnepaTypa npoBeAeHNs peaKlUK BIUSET Ha COOTHOLIEHUE MPOTYKTOB

Bribepute Bce npaBUIIbHBIE YTBEPKICHHUS O CXEME MEXaHNU3Ma PeaKIuu:

(deneTon H,S0,
(oTokcubenzom)  £°
+ ATaka B OpTO-TIOJI0XKEHHE MPOCTPAHCTBEHHO 3aTPYIHEHA
+ ATaKyIOIIEeH YaCTUIIEH SIBISIETCS] CEPHBIM aHTHAPH]T

[TpoBenenue peaxiuu rpu temneparype 100 rpax C npuBoauT K 00pa30BaHHIO
OpTO-3aMEIIEHHOT0 KaK OCHOBHOT'O MPOJYKTa

Ha nepBoM 3Tane npoucxoauT IpOTOHUPOBaHUE PeHeToa

PeaKHI/IH IMPOTCKACT B HAITPABJICHUHN MCTA-3aMCILICHU, KaK MCHEC
AC3aAKTUBUPOBAHHOI'O

Bri6epuTte Bce npaBuiIbHBIE YTBEPXKICHUS O CXEME MEXaHU3Ma PeaKIInu:

KyMOT CH;COCl
(M30mPONUIOEH301) AlCl,
+ Tpebyetcs n30bITOK Xy10puaa antoMuHus He MeHee 10%
+ N3-3a creprueckoro ¢pakropa B Ka4eCTBE OCHOBHOTO MPOIYKTa pEaKIun

o0pasyeTcs napa-mpou3BOIHOE

PeaKI_II/I}I COIMPOBOXKAACTCSA 06p3.30BaHI/IeM TMOJIMAIUJI IMTPONU3BOJHBIX

O06pazoBanue AMEKTPOPMIHBHON YACTHUIIHI COMTPOBOKIACTCS TTEPETPYIITUPOBKOM C
o0Opa3zoBaHHeM 0osee yCTOMYMBOIO KaTHOHA

M30bITOK KaTamm3aTopa OCI0KHSET MPOTEeKaHUE peakluu

Bonpoc Ne3.
3ajanue: OCylIeCTBUTE MIPEBPAILICHUS, UCTIONIb3YS TOJIBKO HEOPraHMYECKUE PEareHThI.

1. [Iponman —— aIleTOH

2. DTUjIeH ——» 3-TeKCHH

3-2-byren ——» spumpo-2,3-0yTananon

4.Otunen —— xjopormnpeH (2-xnop-1,3-6yranuen)

Tecrosslii popMmart:

1. OcymiecTBuTE MpeBpaIieHuE:

[Iponan— 1-Opom-4-MeTuineHTan

HanboJiee parmoHAIBHBIM CITOCOO0M (C MUHUMAIBLHBIM KOJTMYECTBOM ITOOOYHBIX MMPOTYKTOB)
MOYKHO TIOCJIEIOBATENIbHBIM JICHCTBUEM Ha MCXOJTHOE COSAMHEHHUE CIEIYIOIUX PEareHTOB:

\ Homep oTBeTa \ OTBeT




1) BzaumopeiicTBueM mpomana ¢ OpoMOM B IPUCYTCTBUU CBETA

2) BzammonelicTBHEM MPOIYKTA, MOTYISHHOTO HA MIPEABITYIICH
CTaJNH, C TUIPOKCUIOM KaJIMsl B CHUPTOBOM PacCTBOPE MpHU
HarpeBaHUU

3) AnIWIbHBIM 3aMEIICHUEM B IPUCYTCTBUH XJIOpa IPU TEMIIEPATYpE

4) BzaumoaelcTBHEM MOJYYCHHOTO BEIIECTBA C H3OTPOITUIIOM JIUTHS

5) C mocneayoomuM paguKaTbHbIM IPUCOSIMHEHHEM OpOMOBOI0PO 1A
B IPUCYTCTBUH MEPEKUCH

1) BzaumopeiicTBueM mpomana ¢ 6poMOM B IPUCYTCTBUU CBETA

2) BzammonelicTBHEM MPOIYKTA, MOTYISHHOTO HA MIPEABITYIICH
CTaJNH, C TUIPOKCUIOM KaJIhsl B CHUPTOBOM PacTBOpE MpHU
HarpeBaHUU

3) ANIWIbHBIM 3aMEIICHUEM B IPUCYTCTBUH XJIOpa IPU TEMIIEPATYpe

4) BzaumoaelcTBHEM MOJIYYCHHOTO BEIIECTBA C 2-XJIOPIIPOIIAHOM B
MPUCYTCTBUU HATPUS

5) C nocneayomuM paguKaabHbIM IPUCOSIMHEHHEM OpOMOBOI0POIa
B [IPUCYTCTBUU NIEPEKUCH

1) BzaumopeiicTBuem mpomnaHa ¢ 6poMOM B IPUCYTCTBHH CBETA

2) BzaumopelicTBHEM NPOYKTA, MOTYYEHHOTO HA MPEAbIIYIIEH
CTaJNH, C 2-OpOMITPOITAHOM B MPUCYTCTBUU HATPHS

3) bpoMupoBaHHMEM Ha CBETY

4) BzaumoaelCTBHEM MOJIYYCHHOTO BEIIECTBA C TUIKPOKCHIOM KU
B CIIUPTOBOM PAaCTBOPE MPHU HArpeBaHUU

5) C mocneayromnmm pauKaIbHBIM MPUCOSAMHECHUEM OpPOMOBOIOPO/Ia
B [IPUCYTCTBUU NIEPEKUCH

1) bpoMupoBaHueM Ha CBETY

2) BzaumopelicTBHEM MPOYKTA, MOTYYEHHOTO HA MPEABITYIIEH
CTaauu, ¢ 1-OpoMIpoImaHoM B MPUCYTCTBUU HATPHS

3) bpomupoBaHHMEM Ha CBETY

4) BzaumoaeicTBHEM MOJYYCHHOTO BEIIECTBA C TUIKPOKCHIOM KaJIUS
B BOJTHOM PacTBOpE MpPHU HArpeBaHUU

5) C mocneayromnmm paIuKaIbHBIM MPUCOSAMHECHUEM OPOMOBOIOPO/Ia
B [IPUCYTCTBUU NIEPEKUCH

1) BzaumopeiicTBuem nmpomnaHa ¢ 6poMOM B IPUCYTCTBHH CBETA

2) BzaumonelicTBHEM NPOYKTA, MOTYYEHHOTO HA MPEAbITYIIEH
CTaJIuH, C TUAPOKCUIOM KaJlusi B CHUPTOBOM pacTBOpeE Mpu
HarpeBaHUU

3) AnnuibHBIM 3aMEIIeHHEM B IPUCYTCTBUU OpoMa MpH TeMIlepaType

4) B3auMonelicTBHEM MOTYYEHHOTO BEIIECTBA C U30MPOIUIOM JTUTHS

5) C mocneayrommm 3eKTPpOoGUITbHBIM IPUCOSTUHEHUEM
OpomoBogOpoIa

2. Ocy1iecTBUTE MpeBpalieHue:

IMuknorekcan

— 6-OKCOOKTaHOBag KHUCJIOTA

HanboJiee parmoOHAIBHBIM CITOCOO0M (C MUHUMAJIBLHBIM KOJTMYECTBOM ITOOOYHBIX MMPOITYKTOB)
MOXHO ITIOCJIICO0BAaTCIIbHBIM ﬂeﬁCTBHeM Ha UCXOOHOC COCAMHCHUC CICAYIOIUX PCArCHTOB!

Homep oTBeTa

OTtBer

+

1) XmopupoBaHHEM Ha CBETY IUKJIOTEKCaHA

2) IlpucoenuHeHneEM TUATHIKYIIpATa JIUTHS

3) BsaumopeiicTBueM, MOTYYEHHOTO IPOYyKTa, C OPOMOM Ha CBETY

4) BzaumonaeicTBHEM, OJYYSHHOTO MPOAYKTA, C THAPOKCHIOM KU
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5)

B CIIUPTOBOM PacTBOPE IIPHU HArPEBAHUU
OkucneHreM nNepMaHraHaToM Kajus B KUCIIOW cpefie Ipu
HarpeBaHuu

1)
2)

3)
4)

5)

XJ0pUpOBaHUEM HA CBETY IIUKJIOTEKCaHa

[IpucoearHeHreM XJIOp3TaHa B IPUCYTCTBUH XJIOPHUA ATFOMUHHUS
(11I)

B3anmopeiicTBreM, MOIy4eHHOTO IPOAYKTa, C OPOMOM Ha CBETY
BsaumoneiicTeueM, MOIMYy4EHHOTO IPOAYKTA, C THAPOKCUIOM Kalus
B CIUPTOBOM pacTBOpE MPU HarpeBaHUU

OkucneHreM NepMaHraHaToM Kajaus B KUCIIOW Cpeie pu
HarpeBaHUuu

1)
2)

3)
4)

5)

XJ0pUpOBaHUEM HA CBETY IIUKJIOTEKCaHa

IIpucoeanHenreM xJI0p3TaHa B IPUCYTCTBUM HATPUsI IPU
HarpeBaHUU

B3anmopeiicTBreM, MOIy4eHHOTO IPOAYKTa, C OPOMOM Ha CBETY
BsaumoneiicTeueM, MOIMYy4eHHOTO IPOAYKTA, C THAPOKCUIOM Kalus
B CIUPTOBOM pacTBOpE MPU HarpeBaHUU

OkucneHreM nNepMaHraHaToM Kajus B KUCIIOW Cpefie Ipu
HarpeBaHUuu

1)
2)
3)
4)

S)

XJ10pUpOBaHUEM Ha CBETY IIUKJIOTEKCaHa

[IpucoenHeHNEM AUATUIIKYIIpATa JIUTHUS

B3anmopeiicTBueM, momy4eHHOTO IPOyKTa, C OpOMOM Ha CBETY
B3anmopnencresreM, MOIy4eHHOT O IPOAYKTa, C THAPOKCUIOM KaJus
B BOJIHOM PacTBOpE MPHU HarpeBaHUU

OxucneHreM nepMaHraHaTOM Kajlus B IIEJIOUHOM cpesie IpH
HarpeBaHUU

1)
2)
3)
4)

5)

X0pupOBaHUEM Ha CBETY LIUKJIOTEKCaHa

[IpucoennHeHneM AUITUIIKYIIpATa JIUTHS

B3aumopeiicTBreM, OITy4eHHOTO IPOAYKTa, C OPOMOM Ha CBETY
B3anmopeiicTBreM, MOIy4eHHOTO IPOAYKTa, C THAPOKCUIOM KaJHs
B CIUPTOBOM pacTBOpE MPU HarpeBaHUU

OkucneHremM nNepMaHraHaToM Kajus B IIEJIOYHOM cpelie Ipu
HarpeBaHUuu

1.3anonHuTE CXeMy CUHTE3a, COOTHECS OYKBEHHOE 0003HAaYeHHE MTPOYKTa PEaKIuu C ero

Ha3BaHHUCM.
(]
M3onponaHon _ 250, A NBS B RHOBOrR c == b
£0 ROOR, hv
A | nporneH
B | 3-Gpommnporn-1-en
C | 1,3-gubpommpomnan
D | nuknonponax

nponaH-2-cyiab(POKUCIOTa

1-6pom-1-niponien

1,2-mubpommporian

MPOIUH
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2. 3amoiHHUTE CXeMYy CHHTE3a, COOTHECs! OyKBeHHOE 0003HAUCHHE MTPOIYKTa PEaKIUu C €To

Ha3BaAHUCM.
Br, KOH NBS _ o _Bn
Mponan —2 A — > B
ponan EtOH, {0 CClg

A | 2-6pommiponian

NPOTICH

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

1-6pomripornian

nponas- 1 -aMmuH

2-Opommporas- 1 -aMmuH

1-6pom-1-iporien

3. 3anoaHHUTE CXEeMY CHHTE3a, COOTHECS OyKBEHHOE 0003HAaYeHHE MPOIYKTa PEAKIIUU C €T
HAa3BaAHUEM.
H,SO cl HBr, o _Zn.t°  p
M3onponaHon —2=4 A —2— B ROOR
to >350°C

IponeH

3-xnopmporn-1-exn

1-6pom-3-xmopripomnan

=l NeIl--1ir

OUKIIOIpOIIaH

nporman-2-cyib(poKuciora

1-6pom-1-niponien

1-xJs10p-1-mipornex

IIPOIIVH

Bonpoc Ne4.
3amaHne: yCTAaHOBUTE CTPOSHHE COCTMHCHNS, HAITMIIINTE YKa3aHHBIC PEaKIIUH.

1) OsQ,, 25° ALO,
. 2) H,0, NaHSO, C7H160x toC AR
1. CH,;Br———— CH,, —
crupr, t°C KMnO,
(R-xoHwuryparust)
H,SO,, H.,0,

10C AUETOH M MaciHas (OyTtanoBas) KucioTa
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1) Hg(OCOCH,), H,O

» C,H,,0
2) NaBH, OH® 9712
KMnO,
2. C9H10——>H20’ oo Colli20:
KMnO HNO
CgHcO,——— >
H,S0, H,0,°C 8604 g5 ok CsHsNOs
" T corjacoBaHHAs OPUEHTALHS OH U30MEP
3aMecTUTenen
% CyH,,CIBr (e MoXeT CynecTBOBaTh B BU/IE ONTHYECKUX H30MEPOB)
v
3.CoH,,C1 — Br,
] C,H,CIBrO,
KMnO FeBrg, °C o tun msomep

C,H.ClO, —
[ Na,cO, co, y

H,S0, H,O0, t°C

TecToBblii popmar:

1) 0s04 H,0,25°C_ ¢ 1,,0,

2) NaHSO3 H,0 ONTUYECKH HEAKTUBHOE COCIUHEHUE

CeH Bry
61110 >  [apa YHAaHTHOMEPOB
CCl,
KMnO,4 _ o aUIIUHOBAs KUCIOTA
H2S0y4, t (rexcan-1,6-auoBasi KUCIIOTA)

+ I[IUKJIOIreKCEeH
+ (1R,2S)-nmkmnorekcan-1,2-quon

(1R,2R)-iukmorekcan-1,2-muomn

[ -MEeTHIIUKIIOTIEHTEH

(1R,2S)-1-MeTHI-IIMKIONICHTaH-THOJ

Me30-TeKcaH-3,4-1101

rekcas- 1,6-nuon

[0}
1) OSO4 HQO, 25 °C CGH1202
2) NaHSO3 H,0 ONTUYECKH HEAKTUBHOE COCIUHECHUE
CeH Bra
6110 rnapa >YHaHTHOMEPOB
CCly
KMnO, _ . aJIMTTMHOBAS KUCIIOTA
H2S04, t (rexcan-1,6-110Bast KMCJIOTA)

+ IIMKJIOTEKCEH
+ (1R,2R)-1,2—nmubpomiukiorekcas, (1S,2S)-1,2—nubpoMiukiorekcan

(1R,2S)-1,2—nmubpommukiorekcas, (1S,2R)-1,2—nubpomiukiorekcan

1-MeTUIIUKITIONEHTEH
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(1R,2R)-1-meTun-1,2-mubpommukionenta, (1S,2S)-1-metuin-1,2-muOpoMIuKIONeHTaH

rekca-1,5-guen

(1R,2S)-1-meTmin-1,2-qubpomuukinonenrtas, (1S,2R)-1-meTun-1,2-1u6poMIMKIONICHTaH

(R)-5,6-nmubpomrekc-1-eH, (S)- 5,6-qudbpomrekc-1-eH

8.3.2 IIpyMepbl KOHTPOJIbHBIX BONIPOCOB /IJIsI HTOTOBOI'0 KOHTPOJISI OCBOEHUS M CIUIJINHBI
(3 cemecTp — 3K3aMeEH).

DK3aMEHAIIMOHHBIA OWJIET BKJIIOYACT KOHTPOJBHBIE BOMPOCHI MO pazaenam 4-6 paboueit
POTPaMMBI JUCITUTUTAHBI u COJICPKUT 4 BOIIpOCA.
1 Bompoc — 15 6amnos, Bompoc 2 — 8 6amnos, Bornpoc 3 — 10 6amnoB, Bornpoc 4 — 7 6aios.
buaer tecroBoro popmara:

buner cocTonuT aHANTOTHYHBIM 00pa30M M3 YETHIPEX BOMPOCOB (070K0B): 610K peakiuii (16 6.);
0ok mMexaHu3moB-Teopus (8 0.); cxembl cuHTe3a (12 0.); 3amaya Ha YCTaHOBIIEHUE CTPOCHUS

(46).

Bonpoc Nel.
3anaHne: 3aKOHUUTE YpPaBHCHUsS pEaKIUil, JalTe Ha3BaHUS IMOJYYCHHBIM COCAMHEHUSM, IS
MPOJYKTOB PEaKIuii, 0003HAUYECHHBIX * MPUBEINUTE CTEPEOXUMUIECKII PE3ybTar.

(©)]
1.DTunmarHuiiiionnn M
C,H.OH
2 MeTunMarHuiioan —=——3
aleToH
3. DruamarHuiidbpomus ————= H2?
cee HC
3TaHaJlb H
4. ®enunvarnuiiGpomu L H2C(1L

CH,OH
5. byrunnuruii —i

TecToBblii popmar:

. 1) mpornna
Oy THILTUTH I
) 2) 6ytaHoH
+ JIutuesas coib 3-MeTuiIreKc-4-uH-3-01a

3-meTniarexc-4-uH-3-oi

3-MeTHJITENTaH-3-0J1

JIutneBas coip 3-MeTWIrenTaH-3-0j1a

3-meTuirekc-4-eu-2-oi1

2-x10p-N,N-nuaTriinproas- 1 -aMuH M»
2) H,O/aneron

+ 2-(auaTHIAMUHO)IponaH-1-071

2-(3THIaMUHO ))IponaH- 1 -0

2-(AMATUIAMUHO )TPOTIaH-2-0J1

1-(TuPTHIIAMIHO )TpOTIaH-2-0J1

1-(aum3THIAMIHO)TpOnIaH-3-071
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3-(muyTHIAMHHO )heHoT BLC]» %

P
3) y 170°C

+ (4-(muyTHIIAMUHO)-2-TUAPOKCU D eHIT ) PCHUTTKETOH
+ 3-(muyTHTamuHO )peHms 6eH30aT

(2-(muyTHIaMUHO )-4-ruApoKCcU B eHI )P CHUTKETOH

(4-(mu TIIIAMUHO )-2-THAPOKCU D EHUIT ) OCH3UIKETOH

3-(muITHIIAMIHO )OeH3MIT OEH30aT

(28,3R)-2-6poM-3-MeTHIITIEHTaH M 1) MsCl, Py

4) H,O " 2)NaN3 DMSO
+ (2R,3R)-3-meTunmeTan-2-o1
+ (25,3R)-2-a3u0-3-METHIINEHTAH

(2R,3R)-2-a3un0-3-MeTHINICHTaH

(25,3R)-3-metunmneran-2-01

(2R,35)-3-metunmeran-2-01

Bonpoc Ne2.

3ajaHue: HaNMIIUTE MEXAaHW3Mbl peakuuil, Ul peakiuuil 00O03HA4YEeHHBIX * MpHUBEIUTE
CTEPEOXUMUYECKUM pe3yJIbTaT.

1.%(S)-2-BpombyTaH _NaOTg

H,0
NaOH, H,0

t°C
3111 KB
o1- OITaAHOJI
P H,50,, t°C
socl

4-?R)—2-neHTaHOJTW

SOCl,

*
5.7(S)-2-Tenranon W

TecToBblii popmar:

2.n-Hutpoxnop6enson

1. BeiOepuTe Bee BepHbIe YTBEPXKACHHUS, XapaKTEPU3YIOIIHEe MEXaHU3M IPEATI0KEHHOM
peaKIuu.

JTAHOJI
[uxnorekcanon >
NaOH
Homep oTBeTa OTBET
+ B nanHOl peakuuu JeHCTBUEM KaTalau3aTopa aKTUBUPOBAH
HYKJICOhHIT
+ Pe3ynpTaToM nprcoenMHEHNs OTHOTO MOJIb CIIUPTA SIBJIAETCS

MOJTyalleTallb, KOTOPBIA HE MOXKET OBITh Jlajiee IMPEeBPAIlEH B alleTab,
IIOCKOJIbKY TMAPOKCH/I-UOH SIBJISIETCS. KIUIOXOW» YXOMSILEH IPYIIIOn

+ CKOpOCTHIMMUTHPYIOIIEH CTaANEN ABIIIETCS IPUCOEINHEHNE
ATOKCHJI-MOHA K KapOOHMJILHOM Tpynie cyocTpaTa

B naHHOM peakuuu JeHCTBHEM KaTalIM3aTOPa aKTUBUPOBAH aTOM
yriaepoja KapOOHWIBHON IPYIIIEI

Pe3ynpTaToM nprcoenrHEHNs OTHOTO MOJIb CIIUPTA SIBJIAETCS
MoJTyaleTanb, KOTOPbIi 3aTeM JIeTKo JaéT KapOOKaTHOH,
CTa0MIIN3UPOBAHHBIN PE30HAHCOM, K KOTOPOMY M IIPOUCXOIUT
PUCOEANHEHHE BTOPOTO MOJIb CIIHPTA

Pe3ynbraToM npucoeiuHEeHHs OJTHOTO MOJIb CIIUPTA SIBJIAETCS
MOJTyaleTaab, KOTOPHI HE MOXKET OBITh Jlajiee MPeBpaliéH B aleTaib,
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MMOCKOJIbKY OTCYTCTBYET MOJIBUYKHBINA MTPOTOH, KOTOPBI MOT OBIOBITH
OTILEIIEH THAPOKCHI-HOHOM

2.BeibepuTe Bce BepHbIE YTBEPKIACHUS, XapaKTEPU3YIOIIHE MEXaHU3M MPEITT0KCHHOM

peakuum.

OeH3aJIbEr UL

L
Y

AnetoH

NaOH

Homep oTBeTa

OTBET

+ DTO MEXaHU3M aJIbJI0JIbHO-KPOTOHOBOW KOHIEHCAIIUU
+ Posib rusipokcuia B OTIICTVIEHMU TPOTOHA OT METHUJIEHOBOM T'PYIIIIBI
+ [TpoaykT peakuuu AuOEH3aIbAIIETOH

[TponykT peakmuu 2-heHUIponan-2-01

Ponb ruipokcua B IpUCOSAMHEHUH THAPOKCUTPYIIIBI K KETO-TPYIIe

910 Mexanu3M KistiizeHa

DTO MeXaHU3M 00pa30BaHUs alleTajae U KeTajaei

3.BriOepute Bce BepHbIe YTBEPKACHUS, XapaKTEPU3YIOIIHE MEXaHU3M MPEITT0KCHHOM

peakuuu.
NaOH (xoHnr)
beusanpaernn >
Homep oTBeTa OTBET
+ Posnb ménoun B NpucoeIMHEHUH THAPOKCU-NOHA K KapOOHUIILHOM
rpymnme
+ Cragus n1ucrponopUuOHUPOBAaHUS — 3TO NIepeiaya T’uAPUI-HOHA KO
BTOPOI MOJIeKyJie OeH3alIbJIern/ia U ero NpUcOoeIUHEHHE K
KapOOHMJIbHOH TpyIIIe
+ [TponyKThl peakiiuu HaTpUEBast COJIb OCH30MHOM KUCIOTHI 1

OEH3UJIOBBIM CIUPT

[TpoayKThl peakuuu OeH30iHasg KUCIO0Ta U (PeHUIIMETAHOI

Posb miénoun B OTIIEICHUH MOIBU)KHOTO MIPOTOHA OT aJIbJCTH/IA C
o0pa3oBaHHEM EHOJIAT-UOHA

Craaus AMCIpONOPLMOHUPOBAHUS — TO OTIIEIUIEHUE TPOTOHA OT
KpaOOHMIIBHOM TpynIbl OeH3aIbIeruaa, MPUBOASIIEE K e&
TUCTIPONOPIIMM € BO3MOKHOCTBIO MTOCIIEIYIOIIEro MPUCOSAUHEHUS K
HEW MOJIEKYJIbI BOJIbI

TonbKo anberuipl, KOTOpble MOTYT C(POPMHUPOBATH CHOJISAT HOH,
nozsepraroTcs peakunu Kanuunnapo.

1.Ykaxxute Bce MpaBuiIbHbIE (PparMeHThl U MPOAYKTHI, U3 KOTOPHIX COCTABISETCSA CXEMa
MEXaHMU3Ma MPEACTABICHHON peaKuu:

AlETUIXJIOPHU]T

ben3wioBei ciupt >

t

Homep oTBeTa

OTtBer

+

NS '6@ Ph

0: s 10: X
B —_—
)k. . )\ /K @ H2C\‘ N
H;C Cl: :

H, e~ @ (e HsC Cl: OH
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+ ..0H BR
(:o: ((|)® 10
)<,,\CH2Ph - HCI )L _-CHPh
H,C™ CCl: H,C 0
0: 5 go
o ——| Joa ]+
H,C cl: ® - Tk
3 o H;C
CH,
- - 0:
(|) ) Ph
)@ + | _— - O CH,Ph
H3C HZC\6H 3 |@
CH; | o u

)L /CHZPh —_—

- HCI

k o

H

2. VKaxuTe Bce IpaBUIbHbBIE (PparMeHTHl U POAYKTHI, U3 KOTOPBIX COCTABISETCS CXeMa
MEXaHMU3Ma MPEACTABICHHON peaKuu:

dheHon
AneTuinxiiopun >
NallH, ¢
Homep orBeta | OTBeT
. --Q
* O: : o(:9 g op e
)k - )\ /K +* Ph—O: —»
) - ® o
H;C Cl: H,C” @ Cr: H;C Cl:
+ NS
ORI
(y o\ NaOH )L
. Ph NaCl /Ph
+

<_>70H +NaOH —/——> @— + H,O

) o

S Joti

HsC cl: HC
CH;
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0: o® 0
J@H || + Ph\“@ )L /Ph
o: H;C 0
H3C .o
CH;
O ..0 O
)L :Cl: , NaOH )j\
.. Ph S e Ph
~ 2
H;C (|)@ - NaCl, H;C 0
i -H,0
)k - /K + Ph—OH —»
.. C) o
H;C Cl: Hye” @ H;C cl:
..OH
107 ® 10
P e e N
H,e” Ol S HsC 0
v, D

Bonpoc Ne3.
3amaHne: OCYIIECTBUTE MPEBPALICHHUS, UCIIOJIBb3Ys TOJIBKO HEOPTaHHUECKUE PEareHTHI.

1.BeH3on n MeTaH ———3 GeH3aTbaHUIMH (GeH3MIHAEHAHMTHH)

2.91uneH — = 1-GyTaHo (IpUMeHUTe peakiuio [ puHbsApa)

3-Tonyon —— (eHuIyKCyCHas KMCIOTA

4-3TnNneH ——— STUJIOBKIH SUp ci-aaHKHa (2-aMHHOMPONIAHOBON KMCIOTHI)

5.benzon ———» anunuHoBast (1,6-reKcaHInoBas) KUCJI0Ta

Tecmoeuwtit hopmam:

1. YkaxuTe npaBuiIbHYI0 MOCIEAOBATEIHHOCTh CTAIUN, TIO3BOJISIONIYIO OCYIIECTBUTh
yKa3aHHOE MpEeBpalleHrne Han0oJee parmoHaIbHBIM CIIOCOO0M (C MUHUMAJILHBIM KOJI-BOM
MOOOYHBIX MTPOIYKTOB U C MUHIMAJILHBIM YUCJIOM CTaui): 2-heHumaeTua xiaopui— N-
OeH3WITIpoIan- 1 -aMuH

BapuaHTbl 0TBETOB

+ 1) B3auMoeiicTBIE HCXOHOTO XJIOPaHTUAPUIA C aMMUAKOM B
MUPUINHE

2) B3aUMOJICHCTBUE MTOTYYEHHOTO C OPOMOM B IPUCYTCTBHH 4-X
HKBUBAJIEHTOB ruapokcuaa Hatpus npu 0°C Ha nepBoii ctanuy, ¢
MOCJICIYIONIMM HarpeBaeM peakinoHHoi maccel 10 70°C

3) B3aMMOZEMCTBHE MOJIyYEHHOTO C IIPOIMAHAJIIEM B 3TUIIOBOM
CHUpTE IPU HAarpEeBaHUU

4) BOCCTaHOBJIEHHE [TOJIyYEHHOI'O Ha NMPEABIAYLIEN cTaguun
TEeTparuApodOpaToM HATPUs B ITUIOBOM CIIUPTE

1) B3aumozeiicTBIE HCXOHOTO XJIOPaHTUAPUIA C aMMUAKOM B
NUPUIMHE




2) BOCCTAHOBJIEHUE MTOJIYYEHHOTO Ha MPEIbIAYyLIEH CTaaluu
QIIOMOTHAPUIOM JIMTUS B TETparuapodypaHe ¢ Nocaeayomum
MOJAKHUCIIEHUEM B BOOJHOM pacTBOpe

3) B3auMOCHCTBHE TTOJIYYEHHOTO C TIPOIaHajeM B
auMeTuI(popMaMuie Ipy HarpeBaHuu

4) BoCCTaHOBJICHHE MMOJIYYEHHOT'O Ha MpeAbIAYLIeH cTagun
TeTparupodopaToM HATPHsI B STHIIOBOM CIIUPTE

1) B3aumozeiicTBue ncxomuoro xynopanruapuaa LiAIH(t-Buo)s ¢
MOCTIEeTYIOIUM ITOAKHCICHUEM B BOJHOM PacTBOpE

2) B3aUMOJICHCTBUE TTOTYYEHHOTO C | -ITpONIaMHHOM

3) BOCCTaHOBJIEHHE [TOJIyYEHHOT'O Ha NMPEABIAYLIEN CTaguu
TETpParuApoOOpPaToOM HATPUS B ITHIOBOM CIIUPTE

1) B3aumopeiicTBHE HCXOTHOTO C 1-PONUIaMUHOM B TUPUANHE
2) KUCTIOTHBIM THAPOJIN3 MOIYYESHHOTO IPH HarpeBaHUH

3) B3aMMOZEMCTBHE MTOJIy4EHHOT'O C TUAPOKCHUIOM HAaTpPHUsl B
BOJTHOM pacTBOpE

2. YKaKHUTe TPaBUWIbHYIO TOCJIEI0BATEIbHOCTD CTAINH, TO3BOJIAIONLYIO OCYIIIECTBUTh
yKa3zaHHOE MpeBpalieHne Haubosee palroHaIbHBIM CIIOCOO0M (C MUHUMAIbHBIM KOJI-BOM
MOOOYHBIX MTPOIYKTOB U C MUHUMAJILHBIM YHCJIOM CTaHH): TIpoTaH- 1 -01 —)3THIaMuH

BapuaHTbhl OTBETOB

+ 1) okuciieHHE UCXOIHOTO MTEPMAHTaHATOM Kajlusl B KMCIION cpejie
2) B3aMMOJICHCTBHE MTOYYEHHOTO C TIEHTaxJopuaoM docdopa

3) B3auMo/ieiicTBUE MOIYYEHHOTO C U30BITKOM aMMHaKa

4) B3anMOJICHCTBUE TTOTYYEHHOTO C OPOMOM B IPUCYTCTBHH 4-X
SKBHUBAJICHTOB TUAPOKCUIA HATPHS

1) okuciieHue, MOYyYEHHOTO Ha MpEIbIAYIIEH CTaauu
xyopxpomaTtom nupuarta (PCC) B qumeTunkapooHare

2) B3aMMOJICHCTBUE MOTYYEHHOTO C aMMHUAKOM

3) BOocCTaHOBJICHUE TIOJIYYCHHOTO Ha MPEIbITYIIEH CTaauu
ATFOMOTHIPUIOM JIUTUS B TETPAruapoPypaHe ¢ MOoCIeAyOIUM
MTOJAKUCIICHUEM B BOJTHOM PacTBOPE

1) B3aMoeicTBrIE UCXOTHOTO ¢ OPOMUIOM Kajs B
IPUCYTCTBUU CEPHOI KHCIIOTHI IPU HArpeBaHUU

2) B3aMMOJEICTBHUE MOITYYEHHOI'O C HUITPUTOM HaTpHsl B
IUMeTUI(popMaMuie IpyU HarpeBaHuu

3) BOCCTaHOBJIEHHE MTOJIyYEHHOT'O Ha NMPEABIAYLIEH cTaguun
KEJIC30M B COJISTHOM KUCIIOTE C MOCIEAYIOLINM
B3alMOJCICTBUEM C I'MIPOKCHIOM HAaTpUsl B BOJAHOM pacTBOpe

1) okuciieHHEe UCXOIHOTO MTEPMAaHTaHATOM Kalusl B KHCIION cpejie
2) B3aUMOJICHCTBUE MTOTYYEHHOTO C THOHMIIXJIOPUIOM B
MUPHUITHE

3) B3aUMOCHCTBHE TTOJIYYCHHOTO C H30BITKOM aMMHUaKa

4) BOCCTaHOBJICHHE MMOJIYYCHHOTO Ha MPEABIAYIICH cTaaun
QIIOMOTHIPUIOM JIMTUS B TETparuapodypaHe ¢ mocaeayomum
MTOJIKUCIIEHUEM B BOJTHOM PacTBOPE




1.

(CH;C0),0 Br, HO . 1.NaNOy3HCLOC
’ 1 -

AnunuH > 2 >

CH;COOH  NaOH, 7 2. CuyBr, 1°
Homep BemecTBa CTpyKTypa BeuecrBa
1 AneraHunumg
2 4-bpomarieTaHUIn I
3 4-bpomaHuiinH
4 1,4-JInbpomOeH30

3-bpomaneranming

3-I'mapokcuaneTaHuIng

denon
2.
1) Fe + HCI H,O
Hutpobenson u» 1 NaNO, > 2 Cuz(CN=)2 2—>0 4
2) NaOH, H,O0  3HCL, 0-5 °C Hp804, 7
Homep BenecTBa CTpyKTypa BelecTBa
1 AHUImH
2 benzonanazonuii Xjaopua
3 beH3oHuTpua
4 bensoitnas xuciora
ben3umamun
Tonyon
A3zoben3on
3
+ Br NaNO H,PO
Hurpobenzon l)Fe—HCL 2, 2 — 5 4
2) NaOH, H,0 H,0 3HCI, 0-5 °C
Homep BenecTBa CTpyKTypa BelecTBa
1 AHUImMH
2 2,4,6-TpuGpomMaHUINH
3 2,4,6-TpuGpoMOEH30IIMa30HUN XJIOPHUT
4 1,3,5-Tpubpomben3on
AHWIVH TUAPOXIJIOPU]T
4-bpoMaHWINH
4-BpomOeH30I1Ma30HUN XJIOPHU/T
Bonpoc Ne4.

3aI[aHI/Ie: YCTAaHOBUTC CTPOCHUC COCANHCHU A, HAITUIINUTC YKAa3aHHBIC PCAKIIUH.

CHMEL oy 4
— 1a8T peakInio cepedpsHOTO 3epKaa
1. C;H,,,0 — Qo

OTITUYECKU Cu HQCHé—PPh
aKTHBHO 300 55 C5H100

g 00pa3yeTcs aKeH

NH,OH LiAIH
2 » C.H;;NO T;’ C;H 5N (S)-koudurypauus
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Br, o C5H13NLC1>paCTBOp$IeTC$I
4 NaOH gy
2. CeH, 3NO—
OTITHYECKU NaOH C,H;0,Na + C,H,,N LCl»pacTBOpﬂeTCﬂ
aKTHUBHO H,0, t°C | (S)-koHpHryparus
HC Na,CO
A C2H4O2_2L C02 T
H,O
NaO HE pearupyer
H,0, 100°C
NaOH, 15% HCl
3. C<H.Br ’; » CqH,.O a ©3oMepa
sHg D, 35000 ees sH;00 (1Ba m30Mepa)
KMnO, HNO
» C_H BrO,———3m
H,S0, H,0,1°C 7 5 % 11,80, 100 C7H4PrNOs(omntmsonep)
Na,CO
e e W
H,0 Co,!
4. C,H-NO,—
i _Hz? CLHLNO NaNO, -~ CuCl»C H.CIO HNO OJIIH H30Mep
Ni,p, €°C "7 gHCL 0-5°C s t°C 7572 S0, tC nﬁﬁﬁi’fﬂﬁfm
HCI P PACTBOPACTCA
H.O Na,CO
— 2o CiH,0,— 0, !
5. CngClO_LIi%%E CeH 20,
ONITHYCCKH
AKTHBHO

ﬂ-?» CanNoﬁb C,H,;N LCL pacTBopsercs
4 NaOHKOHH
Bce npoaykTbl peakuuii uMeroT (R)-KOHUrypaluio

Tecrosslii popMmar:

Na,CO
225 o co, T
Br2
—>CC14 CyH;Br,NO, Tapa SHaHTHOMEPOB 2pumpo-psiza
CoH,NO,
KMnO Br,
H25044t » C;HsNO,4 FeB—r3t> C;H4BrNO, 1 m3omep
MaJIOHOBBIH ®
1)SOCI >¢up H;0
2))Me0il CioHoNO, E(ZN Cy7HNOg —»;;’ Cy;H;{NOg
0,
1) KMnO, H,0, 0°C_ C,oH;,0, mapa SHaHTHOMEPOB mpeo-psiaa
2) HCL, H,0
+ (E)-3-(3-auTpodenwmn)npormn-2-eHoBasi KUCIIOTa; 3-(3-autpodenun)nenTa-1,5-
JIMOBasi KMUCJIOTa
(£)-3-(4-auTpodeHnn)npon-2-eHoBask KUCJIOTa; 3-(4-autpodenun)nenTa-1,5-
JIMOBasi KUCIIOTA
2-(3-(MeTmIHUTPO ) EeHNIT)YKCYCHAsI KUCIIOTA; 2-(3-(MmeTrmiHATPO)heHnT )0y TaH-
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1,4-nroBast KMCJIOTa

2-(4-(MeTITHUTPO ) heHNIT ) YKCYCHAs KUCIIOTA; 2-(4-(meTrtHUTPO )peHMT )0y TaH-
1,4-nmroBast KUCJIOTa

2)
HCl
H,0 - He pacteopseTcs
NaNO CuNO
C6H5NO3—_APC}(,:—1>C8H7NO4 —l>lljd CsHoNO, e .0 szo CgHyN,0,C1 —2% _CslliNOy
00 C OpI/IeHTaI.lI/Iﬂv
3aMECTUTCIICHU
1) NaOH, H,O HNO;p HNO
2)NaNO, T80 0°C CeHMN20s 70 CotlaNaOs Hz@ft Cﬁjo\ife?
+ 4-autpodeHunanerar; 2,4,6-tpuHuTpOoeHON
2,4,6-TpuHUTPO30GhEHOIT 4-TuApOKCUALIETAaHUITU ]
2-TUAPOKCUALIETAaHATU]] 2-HUTPO30-4,6- THHUTPODEHOT
3-autpodeHumnanerar 2,5,6-tpuHHTpOdEeHOT

CDOHI[ OLCHOYHLIX CPCACTB HNPUBCACH B BHUAC OTACIBHOI'O ANOKYMCHTA, ABJIAIOUICTOCS
HEOTHEMJIEMOM YaCThI0O OCHOBHOM 00pa30BaTeIbHOMN MPOrPaMMBbl.

8.4. CTpykTypa n npuMepbl OWJIETOB ISl 3auéma ¢ ouenkoi (2 cemecTp) v Ik3ameHna (3
ceMecTp) .

3auém c oyenkoii 10 TUCUUIINHE «Opeanuueckans Xumusay» MIPOBOAUTCS BO 2 CEMECTPE
Y BKJIFOYAET KOHTPOJBHBIE BOMPOCHI 10 pazjaenaM 1-3 paboueid mporpaMMbl JUCITUTUIMHBL brter
IUIS 3a4éma ¢ OYeHKoU COCTOUT U3 4 BOMPOCOB, OTHOCSILIUXCS K YKa3aHHBIM pa3jieiaM.

[Ipumep Ounera i 3auéma ¢ oyenKoi:

«Ymeeporcoaror Munucmepcmeo nayku u evicuieco oopazoseanus PO
3aB.xadenpoit Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
OPraHUYeCKOW XUMHHUU umenu /.. MenpaesieeBa

(JJomKkHOCTB, HAMMEHOBAaHHE Ka(eaphl) Ka (l)ezlpa opralmqecxoﬁ XHMUK

A.E. lllekoTnxun 22.03.01 «MaTepuajoBedeHHe U TEXHOJIOTHU HAHOMATEPHAIOB)
(Homer) (1. 0. Davmnts) | [hodymmb — «MaTepHasoBeeHHe H TeXHOIOTHH HAHOMATEPHAJIOB
« » 20 T U HAHOCHCTEM))
Opranuveckasi XuMHsl

Bujer Ne (

I. Hanummre ypaBHeHHUs peaKluil, HA30BUTe MOJy4eHHbIe coennHenus (14 6aasos). dns
peaxumii 4 u 11 yxaxure crepeoxumudeckuii pesyabrar (1 6a):
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Br, HBr

. B, o 8.3-Merwun-1- ——
1.1 [iKIOMeHTeH o eTwr-1-nenten oo
C,H,OH 9- HutposTusien By
2.JIponuH ————= HNO
KOH, t°C 10.7-MeTOKCHTONYOT
o H,S0,, 1°C
3- XnopGeHson ———=2—p 1) 0s0,, 25°C
P FeCl,, t°C 11.(Z)-2-Tlenren —b) a2 25
o 2) H,0, NaHSO,
4.n-Kcunon —2> B.H H,0O
Ni, p, t°C 12.Ctupon 2 Oy G
NaNH, C,H.Br (BUHIIOEH301T) *** OH
5-TlponuH H_> — Br
SR 13.31undeHzon ——»
6 KOH hv
-2-bpombyTan —tot Br
CIIHPT, 14.Bensanbaerny ——=—p-
AT FeBr,, 100

7. ]/I30npeH HBr ( 1 MOHL*

(2-metun-1,3-6ytanueH)

I1. IlpuBeauTEe MEXaHU3MBI CAEeAYIOIIMX peakuuii (8 0a/J10B):

1. DTOKCHTHICH — bl (3 6amma)

Ykaxure CTepeoXUMUYeCKHUI pesysbTar peakiuu u (1 Gan)
KOHQUTYpAaIUIo cTepeon30MepoB 1o R,S-HoMeHKIaType.
0]

2 H,C” ™l
: DeHeToNT @ —a32 4 Gama
(stokenGenson)  AlCls, t°C ( )

B TepMuHax Teopuu pe3oHaHca 00bACHUTE HallpaBJeHUe PeaKIuU.
I1I. IIpuBenuTe cxembl npespamenuii (10 6annos):

benson n nponanon —— 2-6pom-2-(n-6pomdenunn)nponar (5 GasoB)

2. IIpoman —— 3-Opom-1-xyopnponan (5 6ayoB)

IV. YcranoBure crpoenne coeqnnenus (2 6aana). Hanmmure Bce ykazaHHble peakuuu (5
0aJ1710B):

2HB 2KOH 1

—— > C,HgB - —_—
cCl, C4HgBr, crmpr, 300 °C 4He Pd, PhO/CaCO, C4Hs C
C,Hg Cu(NH,), 00 C,H;Cu (ocanok)
H,0
——(C,HgO
HgSO, H.SO,
Ykaxute KoHbUTypanuto coequaenus coctaBa CsHs.
OreHka 3a1aHui:
Ne 3amanus 1 2 3 4 5 X
Orenka, 0amn 10 5 10 10 5 40

buser recroBoro popmara:
buner cocTout aHATOrMYHBIM 00pa30M U3 YETHIPEX BOMPOCOB (010K0B): 650K peakuwmii (20,5 6.);
0110k Mexanu3MoB-Teopus (4,5 6.); cxemsl cuHTe3a (12,5 6.); 3a1a4a HA YCTAHOBJICHUE CTPOCHUS

(2,56).
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Banpor 1 YKaMMTE CCHOEHOW NPOAYKT PESKLMK

Moka Hat g
R HNO; (pazs.)
Bann: 1,0 140 °C
T Omaemute
L=l 3. (1-HuTpo3TMAjUMKNOreKcaH
o
Penakmeposam b, 1-HHTPO-4-3THALKKAOrEKCEH
EQNEOC

€. 1-HWTpo-2-3THALMKNOreKCaH

d. 1-HuTpOo-1-3THALMKNOrEKCaH

e, 1-HHTPO-3-3THALKKAOrEKCaH

f.  ([2-HMTPOo3TMAjUMKNOreKCaH
Banpoc =
o 3amelWwBrHbIe 3THAEHLI MOTYT PEArMpPOEaTE € FANOTEHCECACPOA0M MO JEYM HENPAENEHWAM B 33BMCMMOCTH 0T CTROSHUA 33MECTHTEAR,
C:;Zm Cxema Aara Hike. ¥YCTaHOEMTE COOTEETCTEHE MeX Ay Z-3THAEHOM [rae Z-370 3aMeCTHTeNE/ DYHKUMOHAAEHAR rpynna) n

HaMpasAEHKEM, MO KOTOPOMY CEPa3yioTCA NPOAYKThl COOTEETCTEYHILLETO CTROSHKA.
Bann: 2,0
g Br
v ETUTE HAMpARTeHHe A IH
Eonpoc Z-CH—CH; (panemmieckan cuecs)
®
HEBr

o Z-CH=CH, ——
FEsaEtmoea l nanpannenne B
BonpoC ————— =  7-CHy=CHj-Br

NponEHOEaR KMCAOTa Bribepure.. s
3,3,3-TpMNACPNPOn-1-8F | g sanyra,, s
HATPOSTHAEH BuiGepuTe... =
ANOPITHAEH %

BrigepuTe..



Banpac 3
Moxa Het
oTEETR

Bann: 1.0

T Omaemume
EQNpROC

o
Pegakmeapoeams
ECNROC

Banpac 4
Moxa Het
oTEETR

Bann: 1.0

T Omaemume
ECNEOC

o
Pegakmeapoeams
ECNROC

YKEXUTE CCHOEHOW MPOAYKT DEAKLIMK

(PeHHAATITHITOH [Cu(NHy),JOH

3.
b, NH;
C D

YKEXUTE CCHOEHOW NpOAYKT DEKLIAK

0OH
O =
v | P TN

00H

2 COOH

cooH

b.
COOH
H

& E
COOH
O0OH
d.
H
OH

Ocraeweecs spemA 1:28:15
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Banpoc &
Mowa HeT
CTEETE
Bann: 1,0

T Omaemums
EONpOC

£
Pegakmeapoeame
ECNPOC

Banpoc [
Mowa HaT
oTEETE

Bann: 1,0

T Omaemums
EONpOC

£
Pegakrapoeams
ECNPOC

Banpoc 7
Maoez HaT
OTEETE
Bann: 1,0

T Cmaemits
ECNPOC

£
Pegakrepoeam
ECNpOC

¥HEKMTE OCHOEHOW(WE] NpogyKT(bl) PeaKL K

@ HCL
—_—

Cl

J
J

Cl

MW AernapoSpoMHUPOEIHMK KAKOro COSAMHEeHMA NMpEenMyLECTEEHHD 0BpasyeTca ByT-1-HH

3. 22-guepoMByTaH
b, 23-aubpomMEyT-1-eH
. 1, 1-guepomMbyTad

d. 2 3-gubpombyTaH

YKaMWTE OCHOEHOW MPOAYKT DEAKLMK
H- (3 Mons)
e

Ni t°C

AM-ECHTOT

a. (le3a)-1,3-guMeTnagyKnorekcad
b. (1@30)-1,3-guMeTnaLmEnoreKcaH
.. (1e32)-3-MeTHALHKRSTeKcaHan
d. (1e3a)-3-MeTHALUMKAOreKCaHon

e (1e32)-1,3-GUMeTHALMKACreKcas
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Banpoc

¥KAMNUTE CCHOEHOMW NPOAYKT DEaKLIAK

Mowa Het
OTEET2 O
Bann: 1,0 - H.50
—_—
T OmaemuTE
t o
EONEOC
o
PesaktspoEaTs 3. METWN I-cynedoBeHs0ar
EONEDC
B meThn 2 4-gucynedrobeH30at
C.  METHA 4-CynbsdoBeH30aT
d. meTwn 2-CyasdoBeHz0aT
Banpoc o
YxamuTe OCHOEHOW NpOAYKT PEaKLMK
Moz HaT
e PeHMNATETHICH —Clz—-
Bann: 1,0 CCly
T OmaemuTE
EonpoC g, 1,2-guxaop-1-deHWnsTUREH
2 b B
Penakmuposas . (opmo-BpomMdeHujaueTiieH
EOMNEDC -
C. (Mema-bpomMbeHnAjaLeTHAEH
d. (nopo-BpoMgeHHnjaLeTHAeH
Banpoc 10 = . A .
- Ya®uTe OCHOEHOW[NPEWMYLLECTEEHH bIK] NpOAYKT PEIKLWK (8HW30M-3T0 METOKCHBEHSOA,
OKS HET
OTEETE OCH;
b By
-1.0 ———
g CH;COO0H
T OmaEmMTE (]E}q
EONpOC
o g Z2-BpOM-4-HWTPOaHKSoN
Pegakmsapoeams
EONpOC b 24-AMBpoM-E-HUTROaHKUI0N
C.  3-BpOM-4-HWTOaHKS0A
d. Z2-Bp0OM-5-HWTDOaHKS0N
Banpoc 11 ¥CTEHOEMTE COOTEETCTEME MEXDY OCHOBHEIMMW NPOSYKTAMM DEBKLME W KX HAZEAHWAMUN
Mowa HaT
EE Bemoq —PHCOCL _ 4 DM s
AlCI;. 1°C 2y KOH, guromen, t °C
Bann: 1.5
T OmaemuTE
EONEOC B BrigeprTe.. +
hd A
PegakrrpoEaTs BoiBepuie.. bl

EOMNpOC




Banpoc 12 -
YeTaHOEWTE COOTEETCTEME MEXAY OCHOEHBIMW NPOLVETAMM pEaKL MK W WX Ha3EaHWMAMMK

Mokz HeT
CTEETE Br
btz Ha KOH A 1) ByHg TP B
-1, B
cmpt, (€
A 2) H205,0H
EONEOC
e Al g BEpHUTE.. -
Pegakmapoeams
ECNpOC
. B | g BEQUTE.. s
Borpe: 13 OcTaglweech 6pemA 1:25:3
'n' - YCTGHOEWTE COOTEETCTEME MEMAY OCHOBHEIMIW NPOAYKTEMM PEGKLMH W MX HE3BIHUAMM
K3 HET
oTEETR T 1) KMn(Qy H»O, NaOH. ¢ HNOy B
oTyo -
Bann: 15 . 21 Hi0 H,580,
T Cmaemums
e B | By BEDHTE... *
=&
Pesakmupoeats A BeiBepUTE.. s
EONpoC
Banpac 14 Y¥CTEHOEWTE COOTEETCTEME MEXDY OCHOBHEIMM NPOSYKTEMM DESKLWE W WX HEZEZHWAMK
Maowz Hat
~ CH]CDC' Zn/Hg
o Toayon — e~ 5~ ©
Bann: 15 -
T OmaeTuTs
EONpOC Al g BEpUTE... ]
b B ; .
Pegakmepreats BeiGepuTe.. N
EONpOC
gorpac 15
e BoiBEDMTE BEPHLIE CYMAEHNA O MEXBHMIME CNEAVHILLER DEAKLIMM:
Moxa wat

o )\A B.r:
Bann: 1,5 —

hv
T Omaemute
BONpoC
o 2 MENGHMEM DEEKLMK Sz LENHOH C 0BPAZ0EEHMEM NDEMMYLLECTEEHHD
Pepakmapoeame

BOMpoC

{

B, Mexanuzm peaKUMK Sq LLENHOW C 0BPa30EaHUEM NPEMMYLLECTEEHHO
Br
S MexaHuzm peaKlMK Sq He UenHoll ¢ 0BPas0EaHHEM NPEHMYLUECTESHHD
Br
d - -
MexaHusM peakumMH S; LenHod ¢ oEpasosaHueM pagukana Br
£,

IMENEHMIM PEEKLMH Sq LLENHOW C MPEMMYLLECTEEHHEIM OBPE30EaHMEM HaMBOASE CTABUNLHOTD YINEE0A0POAHOrO PELUKaNa

f.  TIpH roMONMTHYECKOM PASPEIEE CEASH YTAEPOL-E040p0S O6PESYHOTCA YTNEE0A0POAHEIH D3AWKaN ¥ E0A0POA-PaANKEN
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farpac 16
Mocs Wer

= ]

Banx 10

¥ Crmuaemars
sanpoc

o
Pesmrepoests
L=

T OmaeTiT
EONpOC

o
Pegakmapoeate
BOMEOC

Bonpoc 18
Maowz HaT
OTEETE

Bann: 1.5

T Omaemms
EONpoC

o
PesakmwpoBats
EOnpoc

YkamuTe OCHOBHOH NPOAYKT PERKLMM

. —asOH
e KOH. 1°C
3. NponaroH

b. 1-3tokcunpon-1-e
€. 2-3TOKCHNPON-1-g+

d. 2-MeTunByT-1-eH-3-HH

BrIBEpMTE BEPHDIE YTEEPHAEHWA © MEXAHUIME DEAKLIMM:

HEBEr
l-METHIUMKIONCHIEH — - ——#

ROOR

3. Bogopog OTWENARETCA OT AaAAWALHOMD 3TOM3 YrAepoda

b, Peakywa EOIMOMHA TONBKD ANA BPOMOEOZOpOa3

C.  Pesakumua MHHUWKUPYETCA 0BP330BaHHMEM PAAMKaNEHBIX Y3CTHL,

d. COBpaIyeTcA HaKMEHEE IEMELEHHEIR BRKIMA PaJHKan

2. BpOM NPUCOSIWHAETCR K HEMMEHEE 33MELUEHHOMY ATOMY YTNEDCLY NPH JECHHOMR CEAZM
f. MpowexyTodHaR 4aCTKUAE CTABMANIMPYETCA MEIOMEDHEIM 3dubexTom

g. Peakywa EO3MOXHA HE TONBKO € BPOMOECLOPOAOM, HO W € HC

OcTasweecn spema 1:23:17

BribEpMTe BOE NPAEMALHEIE YTEEPXAEHUA O CHEME MEXEHWIME DEaKLAm:
CH;CH,CH-C1
AlC;

ITHIOeH3O

3. OBpasCEaHWE aTAKYICLWEH Y3CTHLE! CONPOECKAAETCA NEPETPYNNMPCEKCH C 0BPasCEaHNEM BONEE YCTOWLHEDIC KaTUOHA
b. KI3BLITOK KaTaNKI3TOPa OCACKHAET NPOTEKAHWE PEIKLMK

c. Peakuwa cONpOEOXAZETCA NOS0YHLIM OBPa308aHHEM NOAWAAKKA NPOUIBCAHbIX

d. XnopWwa afoMMHKMA MOXET BhITE SaMEHEH CEPHOM KCAOTOR

e, [ponunBer3on — eJMHCTEEHHEIN NpoayKT
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Bonpaoc 19
Moz Hat
OTEETE

Bann: 1,5

T Omaemte
ECNpOC

-
Pegakmepoeams
ECNpOC

UCTABWESCA BDEMA 11££4150

¥claHoBWTE NPEEWALHYH NOCASA0EaTEAEHOCTE F[‘JEBDELLI,E'HME CHHTESa:

Mponad — aueToH

1) InexTpodMabHEIM NPUCOSAVHEHEM BpoMa

2} KMNAYeHMEM B CNIMPTOECM PACTEORE WEADYM NOAYHEHHOTD Ha NPessayLLeR CTaguy NpogykTa

3) NocaegyrowMM 3NEKTROGMABHEIM NPUCOELWHEHKEM Bpoma

4)BsavMoa e CTEWEN NOAYYEHHOTD COEAMHEHWMA CO CNMPTOERIM PECTECPOM MMAPOKCHAE K3AMA (MSEEITOK) MPK HATPesaHM

5) B3aMMOoSeACTEWEM NPOAYKTE NPESBIAYILER CTEMM C JMM30AMUABOPEHOM W MOChEAYHOLLER OBPaboTKOR NEPEKWCHID B
IEAOUHOM PacTEape

1) BpOMHPOEEHWEM NPONaHa NPW OBAYYEHMH BMAHMEIM CEETOM

2} KMNAYEHWEM E CMIMPTOECM PACTEORE WEACUM NOMYYEHHOND HA NPESEAYLLER CTAZMU NpogyKTa

3) NocaegyHowMM 3NeKTROSMALHLIM NPUCOELMHEHKEM BpoMa

4)B3avmMoaERCTEMEM NOAYYEHHOND COEAMHEHWMA CO CNMDTOERIM PECTECDOM MMADOKCWASR KBAMA [KSBEITOK] NDK HATPEEaHM

5) 3neKTPOGUALHEIM MPUCOSAMHERHEM EO4E B MPUCYTCTEMM CEPHOM KMCNOTH € NOCASAYHLMM OKMCNEHHEM
MepamMarraHaTom Kaaus

1) BpoMHPOEEZHWEM NPOMaHa NPW 0BAYYEHWMA EMIWMEIM CEETOM

2} KWNAYeHMEM B CNIMPTOECM PACTEOPE WEADYM NOMYHEHHOTD Ha NpegsayLLed cTaguu npogykTa

3} NocnegyoMM 3NEKTPOSMALHBIM NPUCoESWHEHKEM BpoMa

4)Bzavmog e CTEWEM NOMYYEHHOTD COEJMHEHWRA CO CNWPTOERIM DACTECDOM 1 MONA TMADOKCHAE KAAWA MPH CXAEXLEHMK

5) INeKTPOGMABHEIM NPUCOEAMHERWEM EOE! E MPMCYTCTEMM CONEH PTYTH W CEPHOM KMCAOTHI

1) BPOMHPOEEHWEM NPONaHa NP OBAYYEHMH EMAHMEIM CEESTOM

2} KMNAYEHWEM E CMIMDTOECM PACTEORE LWEACUM NOYYEHHOTD HE NPejEayLLIER CTagMY NpoaykTa

3] MNocnegyowum BpOMUPOEEHHEM NPW OBAYHEH MM BMAHMEIM CESTOM

4)B3avMOgERCTEVEM NOAYYEHHOTD COEAMHEHWMA CO0 CNMPTOERM DECTECDOM MMADOKCMASE K3AWMA [M3BEITOK] NDK HATPEEaHM

5) 3nexTpohuAEHEIM NPUCOEAMHEHWEM BOAE! B MPHUCYTCTEWM CONEN PTYTH W CEPHOW KMCAOTHI

1) BpoMHMPOEaHKWEM NPOMaHa NpW oBAYYEHNA EMIWMEIM CEETOM

2} KWnAYEHWEM E CMMPTOECM PACTEOPE WEACUM NOYYEHHOTD HE NPefsgyLLei cTaguy NpogykTa

3) NocnegyoLHM 3NEKTROSHALHLIM NPUCOEAWHEHKEN BROMa

4)Bsavmog e CTEMEN NOAYYEHHOND COEAMHEHWMA CO CNMPTOERIM PACTECPOM MMAPOKCKAE K3AMA (M3BEITOK) NPH HATpesaHu

5] INeTPOHUALHEIM MPUCOEAMHERWEM B0 E NDUCYTCTEMM CONEH PTYTH W CEPHOR KMCNOTHI
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Banpor 20
Maka Het
CTEETR

Ban: 15

T OmaemiTe
ECNEOC

o
Pepakmepoeame
ECNpOC

Banpoc 21
Moxa Hat
OTEETE

Bann: 3.0

T CaeETMTH

ECNpOC

£
Pegakmapoeams
EONpOC

YCTaHOBWTE MPaBKALHYIC NOCASACEaTEABHOCT I'IJEBDEI.IJ,E'HHﬁ CHHTE3a:

ALETMAEH — 2-XA0p-4-HUTPOBEHIOWHAR KMCAOTA

1) TpMMepHsaLWeid 3LUETHAEHE B MPHCYTCTEMM KOMIEKCOE HUKEAR

2] INexTpOdMIBHBIM 3aMELLEHMEM NOAYHERHOTD COBSMHEHNA KOHLEHTPMPOEAHHOW A30THOM KMCICTOM B MPUCYTCTEMM
CEPHOM KHCAOTEI

3]  AAKMAWPOEZHWEM METUAXNCPMACM B MPUCYTCTEMW XN0PHAE BNOMUHHA
4] DKMCNEHWEM MEPMAEHTEHATOM Ka/MA B KACNOW CDESE NPU HErpeEaHui

5] 3InekTpodMAbHBIM 3aMEWLEHHEM XACPOM B MPUCYTCTEMM XEAesa

b. 1)  Tpumepwsauwed aLETHAEHA B MPUCYTCTEMM KOMINEKCOE HUKENR

2)  AAKMAWPOEZHWEM METUAXNCPMACM B MPUCYTCTEMM XN0PHAE BNOMUHHA

3] 3nekTpOdUIBHEIM 3aMELEHMEM NOAYYERHOTD CORSMKEHNUA KOHLUEHTPMPOEAHHON a30THOM KWCACTON B MPUCYTCTEMM
CEPHORW KMCAOTE

4] SNEKTPOGUALHLIM 3aMELLEHHMEM XACDOM E NPUCYTCTEMK xnopuada xenesallll)

5)  OKWCIEHWEM NEPMaHT2HATOM KaAWA B KMCNOW CPELE MPKW HarpeEaHnm

& -
1)  Tpumepwsauwed aLETHAEHA B MPUCYTCTEMM KOMINEKCOE HUKENR
2)  ANKMAWPOEZHHEM METUAXNODMACOM B MPHUCYTCTEMKA XA0PWAZ aAKMUHKA
3)  OxMCNeHWeM NEPMaHTaHATOM KaAWA B KMCNOW CPELE NPKU HarpeBaHum

4] ZnekTpodMABHLIM 3EMEWEHHEM NOAYYEHHOMD COSAWHEHHA KOHUEHTPWPOBAHHON a30THOR KMCNCTOR B NPHCYTCTEMM
CEpHOM KMCAOTE

3) SNEKTPOMUABHBIM 3aMELLEHMEM XACDOM E NPUCYTCTEMW XEnesa

1) TpMMepHsaLWeid 3LUETHAEHE B MPHCYTCTEMM KOMIEKCOE HUKEAR

2] INexTpOdMIBHBIM 3aMELLEHMEM NOAYHERHOTD COBSMHEHNA KOHLEHTPMPOEAHHOW A30THOM KMCICTOM B MPUCYTCTEMM
CEPHOM KHCAOTEI

3) SINEKTPOGUALHBIM JaMELEHHMEM XACPOM E NPUCYTCTEMM XENe3a
4]  AMKWIMPOEIHHEM METUAXNODUICM E NPHUCYTCTEWMM XA0PWAS BNHMUHKA

5] OKMCIEHWEM NEPMEHTEHATOM KEAKA B KMWCNOH CPELE NP HEMDEEAHMM

& 1)  TpumepwsauMed aLETHAEHA B NPUCYTCTEMM KOMMASKCOR HUKENR
2) SINEKTPOGUALHBIM JaMELEHHMEM XACPOM E NPUCYTCTEMM XENe3a
3)  ANKWAWPOEIHHEM METUAXNODMICOM E MPHUCYTCTEMKA XN0PWAS 2AKMHHKA
4] OkdcieHrem NepMaHraHaToM Kaawa B KACROR CPege NpW HarpeeaHum

5] 3NekTpOdUIBHEIM 3aMELLEHMEM NOAYYERHOTD CORSMKEHNA KOHLUEHTPMPOEAHHON a30THOM KWCACTON B MPUCYTCTEMM

3anoAHWTE CHXEMY CHHTESE, COOTHECA BYKEEHHOE DBO3HAYEHWE NPOgYKTE PEAKUMI C M0 Ha3EaHHEM.

Waonponaxon _H2S0g A —k__. B RI-(!E‘:EFE c nt® D
;o =350°C

A BriBepHTE.. -

B BriBepHTE.. -

c BmbepuTe.. -

D BriBepHTE.. -
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Banpoc 22
Mowz Het
CTESTE
Bann: 3.0

T OTMETHTE
ECNpOC

o
Pegakmapoeams
EONpOC

Banpoc 23
Moz HaT
OTEETE

Bann: 3.0

T OmaemuTs
EONpOC

o

Pegakmsapoeams
ECNEOC

Bonpoc 24
Moka Hat
OTESTE

Bann: 3.0

T OmaemiTe
ECNpPaC

£
Pegakmapoeams
ECNpOC

Bonpoc 25
Maowa Hat
OTEETE

Bannm: 2.5

T Omaemute
EONpOC

o
Pegakmepoeame
BONpOC

YoTaHOEWTE COOTEETCTEME MEXAY OCHOBHLIMKA NPOAYKTAMM pE‘EKLI,Hﬁ M WX H3ZEaHHAMI

Aversaes —— 2 p ORRTL znomgo. A0, o HO
PAd/PB0,CaCo, 2) NabH, A00-450 °C (o "

A soge DHTE.. -

B | Buge DHTE.. s

C | Buse pUTE... 2

D gose DHTE.. ]

¥CTaHOBWTe COOTEETCTEME MEXAY OCHOBHEIMW MpOSYKTaMM F}E'EIKLI,I.-‘IE M WX H3ZEaHHMAMIA

omeym _ o HNO; o B2 o H:SO4 p

Tomyan -
oy o HzS0y Fe Ha 0, £

A Buge pUTE.. 5

B | goge PUTE... +

€ Buse DHTE. v

D | goge pUTE.. 5

YETaHOEWTE COOTESTCTEME MEXY OCHOEHEIMW NPOAYKTIMMH pE‘EKLI,Hﬁ H WX H3ZEaHHMAMM

=CH Br. KOH
Bewnzoa Ha0=C s A ‘e B R 1IHGIOAL ), HoO D
HaS0, I v enupT, 17 2} NaBH,, NaOH
Al g GEPUTE .. %
B g BEPKUTE.. z
€ B BepHTE.. 2
D o GEPUTE .. ¥

¥CTaHOEWTE CTDOEHHE ECIE,.'.'I,HI'E'I'HF‘I, EblAENEHHBIX KDSCHBIM LEETOM M YCTAHOEWTE COOTEETCTEWME C HESESHHWEM

wﬁr:—h CeHzBrs
rl
Mﬁ- CgH g0 (ABa cTpyKTypHBIX MIoHepa)
[P T pp— Hg50,
' CufMH;)-0H
=l {ocanor ve obpadyeTca)

KnG, Br.
CrHgly = (3;HBris
o505 Hp0 1o, U7he0z FeBry, 1 °C T

CaHa BrifepuTe..

L]

C7HBrO; | g BEpUTE..

L]
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IK3amen 1O JUCIMIUIMHE «Op2anuyeckas Xumua» TPOBOIUTCA B 3 CEMECTpe H
BKJIIOYAaeT KOHTPOJIBbHBIE BOIPOCHI MO pasnenaM 4-6 paboueil mporpaMMbl JUCHMIUIMHEL. buier
JUISl 9K3aMeHa COCTOUT U3 4 BOIIPOCOB, OTHOCSINNXCS K YKa3aHHBIM pas3zciiaM.

[Tpumep Ouneta 11 IK3ameHa:

«Ymeeporcoaror Munucmepcmeo nayku u gvicuieco oopazoseanus PO
3aB.xadenpoit Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET
OPraHUYeCKOW XUMHUUU umenu /.. MenpaeJsieeBa
(JJomKkHOCTB, HAMMEHOBAHHE Ka(eaphl) Ka(bep,pa OpraHquCKOVI XUMUM
A.E. lllekoTnxun 22.03.01 «MaTepuajoBedeHHe U TEXHOJIOTHU HAHOMATEPHAIOB)
(Homer) (1. 0. Davmnts) | [nodypmb — «MaTepHasoBeeHHe H TeXHOIOTHH HAHOMATEPHAJIOB
« » 20 r. H HAHOCHCTEM))
Opraanyeckasi XuMust
buier Ne 0

I. HannmuTe ypaBHeHUs1 peaKkiuii, HA30BUTe MoJyYeHHbIe coeqnHeHus (14 6asio). das
peakuuii I u 8§ yKaxkuTe CTepeOXMMUYECKUN pe3yJbTaT:

Na,CO.
1.(R)-2-BpomrmporiaHoBas KPICJ'IOTaa—ZL ic‘» 8.(S)-3-Xnop-1-6yren %

HO,t°C |, HO t°C
Y MVK 1) H,O, H , t°C
2.MayionoBblii 5pup ——g 3 T» S S —— M
C.H;ONa eee CH,COONa, t°C
3-2,2-JTuMeTHIIOKCHPaH ﬁi% 1) NaOH, H,0
H 10. n-er30n )(TO’)SZO»
NaHSO. 2
4. ANnunoBbIN coupT _Pee, TS s HI
beM ... 11.DEHHIMETHIOBEIH dhup ——
5. Eersamersin CH,CH,CHO _ 1) BuLi, TT'® re
NaOH, o, HoO,1°C woe 2)H,0,HY v 12.0-TonuauutpoMeran %’
6. AueTanum &» NaOH_ 1) LiAlIzJI Tro
AcOH ... H,0,t°C ... 13-N—ByTI/IHaH€TaMI/IZ{ 4
7.2-AMHUHOGYTAHOBAs KMCIIOTA _CHOH_ 2)H,0, H ClS]
HCl,,, ©°C CH,ONa
(r 14.3 4- JIn6pOMHUTPOGEH30N ———> 3o
CH,0H, t°C
I1. IIpuBeauTe MeXaHU3MBI CJEAYOIKMX peakuui (8 0ann0B):
SOCl
1. (S)-2-TlenTanONT———2T0 (3 6ama)

nupunuH, t°C
VYKaxuTe CTEpEOXMMHUYECKHI pe3yIbTaT peakMyi U KOHPUTypaIHio (1 6am)
cTepeon30oMepoB 1o R,S-HomMeHknarype.

o-Tonynnun NaNO,
2. y 3HCL 0-5°C (4 6ana)
II1. ITpuBennTe cxembl npespamenuii (12 6a10B):
1. AYDu 1,4-1ubpoMOyTaH ——— METUWILUKIONCHTUIKETOH (5 6anoB)
2. benzon ——» u-dpropdenon (5 6amnoB)

Ben3011 ¥ yKCyCHEIH aHTHIAPH] — alleTUJICATHITANOBAs KUCIO0Ta (aCTIMPUH (5 Gasos)

IV. YcranoBure cTpoeHue coequHeHus (2 0asuia). Hanmmure Bce ykazaHHuble peakuuu (4
0aJsa):
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M JaET peakinto cepeOdpsSHOTO 3epKaa
Br napa SHaHTHOMEPOB
CCl, CsHgBr0 Spumpo-psina
CHgMgBS H.0
—=2 ; CgH,,0
C;HgO _ <« HC
MOXET CYILLECTBOBAThH M‘%{g‘ C5H 1 oO
B BHJIE TEOMETPUUECKUX 2) H,0,
M30MEPOB
KMnO
L KMnO4s . ¢,H40, + CO,A
H,0, H,S0,, t
OrneHKa 3a1aHuil:
Ne 3aganus 1 2 3 4 )
Ornenka, 6amn 15 8 10 7 40

buser recroBbiil popMmar:

buner cocTouT aHANMOrHYHBIM 00pa30M M3 YETHIPEX BOMPOCOB (070K0B): 610K peakiuii (16 6.);
0ok mMexanu3moB-Teopus (8 0.); cxembl cuHTe3a (12 0.); 3ama4a Ha YCTaHOBIIEHUE CTPOCHUS

(40).
1 OCHOEHOW NPOEYKT PEIKLWA:

CH4

BrifiepuTe 0OMH OTEET:

(R)-2-memntyTan-1-on
(R])-2-menmntyTan-2-o0
(5)-2-menantyTaH-1-o0
(5)-2-memandyTan-2-an

{R.5)-2-meTrndyTan-1-on

2 OCHOEHOMN NPOAYKT PEIKLMM:
MNoxs ket
N CH,
1) B

BrifiepuTe 00MH OTEET:

2-genmnnponas-1-on
2-HEHUANDONSH-2-00
1-eHunzTed-1-00
(R)-1-deHunzTas-1.2-gu00

(5)-1-berunzTan-1.2-gwon

Gana: 1.0 Br\/l\/CH:.. NaOH »

H,0

2Hg

CH; —
B X 2} HEDZ OH'
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3 JCHOEHOW NPOAYET PEIKLMH:

Moxa et

anzeTa O

Bana: 1.0 OH

) HgE i)
¢ Omaenamn
-
BONpaC -
BeiiepuTe 0OMH OTEET:
aToKonbeHzan
1-{d-rugpokcndesiin)=Tan-1-ok
DEHINELETST
STUASEHI0ET
1-{2-rugpokcrndesin)=Tas-1-oK
4 OCHOEHOW NPOYKT PEIKLHA:
Mowa mer l H C
aresTa o q —._‘__-\.__‘_
==CHNa

Sans HyC
i r_.“.J : 3 “ﬂo @
,. .Jl:.||.1.‘ B 2- H30

Brifiepute 04MH OTEET

rexc-d-1E-3-0n
rexc-d-g4-3-00
rexc-d-1H-3-0H
rerc-2-1H

rexc-d-gH-3-0H

3 JICHOEHON NPOgYKRT PEaKLHA:
Mowa mer
aTseTa H O
Bana: 1.0
¥ Omaemims {c HECO}Z’O

CH,COONa, t°C "~

BreifepuTe 04MH OTEET:

d-zusTvnfeHzanedsnag
3-DEHUANDONERCESA KHCNOTS
I-DEHAINDONERaNs
I-DEHUANDONEHAAL

2-zusTinbeszanedenag

6 JICHOEHON NPOYKRT PEaKLHA:
Moea et
armera CHS O P.O
Bans: 1,0 25
P Orveums HSC' NH2 tOC

BrifiepuTe 04MH OTEET

3-METHABYTIHOBHIA SHIMADUA
3-meTntyTIHOESA KMCNOTa
3-mETIAGYTIHHATDRA
A-METWANEHTAHHHTRIAN

-meTintyTaH-1-3muE
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MoEa mer

amseTa
Baaa: 1.0

T Omaemane
BOMpaOC

&

:Iud LTHpOBATE

SONpOC

Mowa et
aTmeTa

Bana: 1.0

T O
BOMPOC

&

:'I:,J-! LTAROOaTe
SIAPOC

9

Mowa wer

OTEETA

7 Oraemane
BONpIC
:'I:,.'I-\.' THODaTE

BONpoC

DCHOEHOW NPOAYET PESKLMM:

NO,

H,
Ni, P, t°C

BrifepuTe 0gMH OTEET:

ECER T
1. 2-grudrieHANNALRaZH
rHApOCACEHE SHHAMHA
JZ-guibesrngrazex

M-feHuN rMa poKcnanaH

JCHOEHOH NPOEYET PESKLMA:

-
=oE o

C,Hs0

BrifepnTe OOMH OTEET:

1-xnop-4-aTokciieHzon
A-zTORKCHDEHON
A-3TOKCHEHHAKK
SToRCHBEHI0N

1-(xnopmetun)d-storcmberzon

YETaHORWTE CTRVETYRY NPOLYETOE K3%A0H pearLiam
MaMNO- 1. Fe, HCL

|-Bpos-2-MeTIIMPONaGN ————— - |, ————
TIMDA I OHS

BrifiepuTe OOMH WAM HECKONRKD OTEETOE:

2-MeTua-1-HaTponponaH
Azo6yTaH
AZoByTHAHKUTEHT
2-MeTwanponaHamnH

2 2-JpereTNITaHEMIH
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Barpee 10 YCTaHOETE CTRYETYRY NPOLYKTOE KaM40H pearLIAMT

ANETATEETH NuBH

ERm - NTOPOCHIATRICTAN —,.,q

Bann: 200 NaDH, H:0, % 77 seTano

T Omaename

Eanpoc BrifiepuTe OOMH WAM HECKONRKD OTEETOE

" 3-{m-EnoptdeHun)nponason

PrassTeponame

BOMpOC 3-{m-XnopdeHun)npones-2-on
I-{m-HropdeHannpones-2-3ns
3-{m-nopdeHun)nponaHans
3-{m-XnopdeHn)-3-rugpoKcMnponad-2-ane

Borpee 11

. YCTaHOBMTE CTRYETYDY ESLULECTE K3HADTD NPSEPELLEHNA

DS HET

oTEeTa HCM Hlﬁunﬁl

i AeTon g -

Bana: 20 KOH “@ o

T Omaename

BONpOC

&

PegasTeponaTs BrifepuTe 0QMH WAKM HECKONEKD OTEETOE:

—lr 2-TgpoKCHNpoONaHoEaA KHENOTa
2-MeTn-2-rMapokcH NPONaHoEaA KHCNOTa
2-MeTn-2-niapokcH NEoNWoHUTRAN
2-MeTwAnponMoHMTRMA
2-MeTwanponaHoEaR KMCAOTS

Borpec 12 YCTAHOEMTE CTRYETY DY ESWLECTE K000 NPSEQELEHIR

bt 1. Zn, CH;COOH NaOH

rmera NeAUCTHA-S-HHTPOUHMAHN —— —

Bana: 20 X 0Of |'El e H:U. O

7 O

AP BrifepuTe 0QMH WAKM HECKONEKD OTEETOE:

&

2 M-ALETUN-N-3MHHOEHHARH
CASKTH DODATE

BONpOC

n-HuTtpoderon
m-AsrHobeRon
n-HuTpoaHHAMH

M- AMHHOEHHARH
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13

uBeput Bce BepHbie xapsx MexaHHzM 7 peakumi
Mowa et
arzera atakon
IImenoTekcamon -
NaOH

F Onuenm

BuiBEpHTE OAMH WAK HECKOMSKD OTEETOE:

PezyNETaTOM NPUCOSAMHERHR OAHOMO MOk CNVPTa RENRETCA NOAYLETANL, KOTODEIN HE MOKET GbTh JENSE NPEEPSIWEH B SLETANL, NOCKDAEKY MAROKCA-MOH ABARETCA =NACKOM yxoamued rpynnoi

PETyMETATOM NPVICOSAMHERIR QAHOMD MOk CIAPTS AERETCA NOAYALETANE, KOTODSI SATEM AETKD ASET KARGOKATHON, CTAGIAH3ROB3HHEI DEIOHAHCON, K KOTOPOMY H MPGHCKOAHT MDICOSAMHERYE BTORGTO MOMk CMPTA

8 fanHOR peany GERCTEMEN KaTMEETOPS SKTMENPOEH HYKIEOGIN

DesyNLTSTOM NPIICOSAMHERMR DAHOMD MOME CIAPTS RENFETCA MOMYSUETANE, KOTOpSI HE MOXET GaTs Ja/168 NPSEPAILEH & AUETANL, NOCKDASKY OTCYTCTEET NOARMKHEIA NPOTOH, KOTOPSIA MOT 651 BuiTh OTIYENAEH TMAPOKCHAT-HOKDN
CROPOCTEAMMMTHDYIOWEN CTagnel AZARETCR NDHCOSANHERHE STOKCHE-HOHS K KIpBOHUNEHOM rpynne cycTpata

5 AaHHOH pEaKLMK ASTICTEVEN KATANVZETOPE SKTHEMDOBEH 3TN YTAE00AS KADSOHNAEHON TpyInEl

14 VicaKUTE BCE NPABMALHBIE BPEMMEHTS! M MPOAYKTH, 3 KOTOPSX COCTSEAAETCR CXEMS MEXSHHSMS MPEACTAENEHHO peakLyan:

Moxa e

AleToHHTpR

BuiBEPHTE ONH WAk HECKO/ISKD OTEETOE:

= s
wH

b

B

d.

e HoH

g . . ] HO Gl
.'—?—NH__-. -s[,c—ﬁ—);ll= —= HC—{—NH,
I G
<UH Son Ot

15 YCTaHOBWTE COOTEETCTEME MEXEY DESKUMER W NPSANoNarasueli MEXHMIMONM 28 NPOTEKAHKR

Mowa et

amEeTa -
4-MeTindeson + eoaHBId pacTEcp Gpoma BufiepuTe.. ¥
4-TMponuASeHzoAANaZ0HMA Xnopina + MN-IHMETHASHHUARH | g, fepure.. *
BeHzvafponma+3Tanon Ewfepura.. ¥
Berzanbdsrvd + 3HEAKH Ewfepura.. ¥
2-BpomGyTaH + E0OHEN DACTEOP MNMAPOKCMAS KANHA Bufepure.. *

16 VEESHMTE NDIEMABHYH NOCHEL0SITENEHOCTE CTAGNH, NOIE0ARKILLYH GCYLUSCTEHTE YKAZEHHOE © HilE it paLgmo cnocoGon

o et
I-Hurrpo-3-{smrposeria)fenson ———=  5-(ruapokensenin)fenofiag xiciora

BrifiepuTe 0OMH OTEET:

1) EOCCTIROENEHMEN KCIDIHOMD COSOMHEHIA BEOI0D0A0N K3 HukEne Paues
2} AUMANDOBSHINEM NOAYHEHHOTD HA NPEMsIILER CT3AMM COSLMHEHINA YKCYCHEIM AHTADWAOM B NMPHAHHE

3) SOCCTSHOENEHMENM NOAYHEHHONS H3 NPEASIGYWLEN CT3AMH COBAMHEHIA BOJOPOAONM H3 HYKENE Peven

) DKIACASKKEN NONYHEHKOTD K3 NPSAbLIYILEH CTAAMM COBAMHEHIR NEPMSHTSHITOM K2NWA B KMCNS YCIOSHAX NPW HIrPEEaHIM

1) DKMCAEHKEM WCXOMHOMD COBAMHERMR NEQMIHTIHATOM KSR B KACTLX YCNOBWRR NPW HSMPEEIHEKN

2} EOCCTEHORNEHNEM NOAYHEHHOND HA NEPEARIAYLER CTAAMH COBAMHEHIA E040POAONM Ka HHKENE PeHer

3] E2aVIMOLET CTEXEM NOMYHEHHOTD H3 MPEAEIAYILER CTRAWIA COSEHHEHHMA € HITRIMTOM HATBMA B 3-X IKEMSENEHTAX CONAHOR micnoTsl npw 0°C

) E23MOAEN CTEHMEM NOMYEHHOMD HE MPEELIYILER CT3AMIA COSAMHEHWA € LIMaHIKIOM Med (1)

1] ECCCTIROENEHNEM KLIDISOMD CORNMSESINA EQIODOAOM K3 HAKENE PEHER

2) OKMCAEKMEM NONYHENHOTD K3 NPSAEILYILER CTAMMM COSAMHEHIR NEPMSHTEHITOM K2AWA B KHONSD YCNOSHAN NP HIrpeEasni

3] B3AMMOASHCTEMEM NOAYHEHHOTO HE MPEAEAYLLER CTRAMA COSAMHEHHMA € HUTPUTOM HATPUA B 3-X IKEHEANEHTAX CONAHOIR KMCnoTs npy 0°C

4] KACNOTHB TMAPONME NONYHEHHOTD Ha NDEALUYILER CTEAMM COSAMHEHWA B NDWCYTCTEMM CEPHOM KMCNOTEI NOAY4EHHOMD NPK HATPEEaHUM

1) BOCCTZHOENEHINEM WCXDIHOND COSAMHERINA MSBEITKOM HENS23 B CONRHOM KIWCAOTE H3 NEPEOI CTARMM © NOCNEZYHOLIAM E33MMOISRITENEM C E0AHEIM DICTEOPOM MMIPOKCWIE HETDUE
) B3AMMOASACTEMEM NOAYYEHHOTO HE MPEAHAYLUER CTAAMIA COSAMHEHMA C 2-MA IKEHEANEHTAMI HUTDVTE HETPUA € 6-T1M IKEMEANEHTAX CONRHOM KenoTel npu 0°C

3) E33MMOAEA CTEMEM NONYHEHHOMD H3 NPEAEIYLLER CTRAMA COSEMHEHNA C Laswaom meau (1)

4} KACNOTHBI TMAPONME NONYHEHHOTD Ha NDEALLYILER CTEAMM COSAMHEHWA NP HArPEBSHUN
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e 17

PAtNpeasniTe COSQUHEHHNA TakUM cOPazoM, YTOGEI NOAYHMNECE BEPHAA CHEMS CHHTESA.

Mowa mer
aneera
[+]
s il IFTIATH, CHyI ) Ag,0. HO
g o, TPLIAEY. L
YY) = Vi 2
oH
|
0,
5 l
= 0 S e -
- L ] 1
1 | e 1@
HN

Borpee 18 YerasoeuTe cooteeTcTEME Meay sawscrazuy A-D B CHEME CHNTESS M LK HEZEIMMEMM
Mows wer
o VH, Na 13 CH,I (m36.) !
e Ameron _YH2OH A B JCH,I( ¢ D
Bann: 30 E1OH 2) Ag0, H.0

Al By Gepute... ]

B | Bufepure B

C| Bubepure B

D | Bufepure B

Mowa et
amnseta
Bana: 30

T Oraenane
BONpac
PrascTHpOBan
BONPOC

Barpoc 200
Mowa et
ammeTa

Bana: 4.0
T Oraename
BONpaC

i

FraseTepoBaTs

soNpoc

¥CTaHOEWTE COOTEETCTEME MEX DY ESLLECTESMH A-D & cxerie CUHTEZE M WK HAZEEHMENMH

HNO3 1) Fe = HC1 WNalNO, 1)8nC1y HCL 0°C
E A B 2 2,

Bensoa b S 1 D
H,50y 2)NaOH. HyO  3Ha80,, 0-5°C ) NaOH, H,O

A p BapuTe.. =

B gy GepUTE... =

€| B GepuTE.. =

D| g BapuTe.. =

JNpeasnrTe CTROSHHE, EEAEAEHHED KPSCHEIY USSTON COBIAHEHNE, M S0S2DHTE NDAEHAEHEIH OTEET C MY HEIBIHMAMI.

HC1 _ -
H:(} HeT peakliHH
= OIITHTeCKH AKTHECH
PO
=3 CsHgN
Bl H N ot O H, NI LR, :nw;;;:zleﬂ
CsHy MO NaOH aalel Hah. T 2
HCl PeakITHA
H.O
OH
&
H,O

CoH 0y ——= M, 0
A : w":". H.50, el

@) Na,COy
- o,

(R)-3-meTuabyTaHamng [(S)-mpem-GyTian-3-MeTHASyTIHoaT

BeificpuTe 0gMH OTEET:

(H)- N-reTunSyTadauug; [5)-vzofyTianedTadoar

[5)-2-meTnbyTaRamug; (5)-smap-GyTian-2-meTunGyTaRoaT

(5)-mexTadames; (F)-smap-SyTHANSEHTAHOST
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9. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

9.1. Pexomenayemas aureparypa
A. OcHoOBHas1 JIMTEpaTypa

1. TpaBenb B.®. Opranuveckas xumus. M.; bunom. Jlabopatopus 3Hanui, 2013. T. 1. 368 ¢

2. Tpasenb B.®. Opranuueckas xumusi. M.; bunowm. JlaGoparopus 3nanuii, 2013. T. II. 517 ¢

3. Tpasenb B.®. Opranunueckas xumusi. M.; bunom. JIlaboparopus 3uanwmii, 2013. T. III. 388 c.
4. Opranuueckast XUMHA. 3aaHus AJs MOATOTOBKU K KOHTPOJIbHBIM pabotam/ A. M. BopyHos,
JI. C. KpacaBuna, H. {. Ilogxamo3una, A. E. lllekotuxun. M. : PXTY um. [I. . Menneneena,
2017. 88 c.

5. Opranmueckass Xumus. PyKOBOJICTBO K MpaKTHYECKUM 3aHATHAM: yueO. mocoome/ H. A.
[Moxapckass, W. B. Hsanos, JI. C. KpacaBuna, A. E. Illexkotuxun. M.: PXTY wum.
. . Menneneesa, 2018. 132 c.

6. Oprannyeckas xumus. COOpHHK HpuMepoB M 3anad: yded. mocobue/ U. B. UBanos, H. A.
[Toxapckas, M. B. bepmemes, A. E. lllekotuxun. — M.: PXTY um. JI. 1. Mengeneesa, 2018. —
92 c.

b. lonojiHuTEILHAA TUTEPATYpPA

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

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

3.0Oprannueckass XWMHs. 3aJaHus JUIS TOATOTOBKM K KOHTPOJBHBIM padoram. PXTY wnm.
J.N. MenneneeBa. M.; 2018. 87 c.

4. bysuoB B.H., ManakoBa WN.B., Tapmmun [[.JI. Opranudeckas Xumusi: 3aaHus i
MOJTOTOBKU K KOHTPOJBHBIM padoram: YueOHoe mocobue / M.: PXTY um. /.M. Menzeneesa,
2009. - 299 c.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOi nHGopManuun
— Pa3narouHblii MIUTFOCTPATUBHBIN MAaTEPUAIL K JIEKLIUSM.
— Ilpe3eHTanuu K JeKUUM.
— HayuHo-TexHHUYECKUE KypHAIIBL:
— Kypnan «M3Bectust AH. Cepus xumnueckas» ISSN 0002-3353
— Xypnan «Mendeleev Communications» ISSN 0959-9436
— Kypnan «Kypnan oprannueckoi xumum» ISSN 0514-7492

Pecypcsl nHpopManmoHHO-TeIeKOMMYHUKAITMOHHOM ceTu HTepHeT:
http:// www.elibrary.ru.ru
http:// www.sciencedirect.com.ru

9.3. CpencrBa odecnevyeHHsi OCBOCHUSA TUCIUATIIUHBI

— Jlns peanu3anyu  JAaHHOTO Kypca IOATOTOBJICHBI CIIEAYIONIME CpeAcTBa OOecredeHus
OCBOCHHS JUCHUIUTMHBL: OaHK 3aJaHWid UIsl TEKYHIETO W HWTOTOBOTO KOHTPOJSI OCBOCHHS
JUCHUIUTMHBL (00Iee Yuciio BOmpocoB — 371+); pa3MmelieHsl Ha CTpaHUIle Kypca Kadeapsl B
cucreMe ynpasienus Kypcamu Moodle: https://moodle.muctr.ru/course/view.php?id=10994

— KOMITBIOTEpPHBIC MPE3EHTAIIMN HHTEPAKTUBHBIX JeKiui — 30, (o0Iiee 4ncio cinai1oB —

537);

- 6aHK TECTOBBIX SaI[aHI/Iﬁ IJid TCKyHIEroO W HUTOT'OBOI'O KOHTPOJIA OCBOCHHA
JTUCIUTITNHEI (00111ee uucio Borpocos — 1000);
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

NudopmannoHHyro MOJIIEPIKKY U3YYCHUS JCITUTLIAHBI OCYIIECTBIISIET
Nudopmanmonno-oudamoreunsii nentp (MBL)) PXTY wum. JI.M. MenaeneeBa, KOTOpBIH
oOecrieunBaeT OOYYAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOW W Hay4yHOU
JUTEpaTypoil, HeOOXOIUMON UIsl OpraHu3alnuyd o0pa3oBaTEeNLHOTO Mpolecca MO JAUCLUILIINHE.
O6muii 06vem mHOTOOTpacieBoro Gouma MBI va 01.01.2021 cocraBnsier 1 716 243 3k3.

®onn WBIL[ pacnomaraer ydeOHOH, y4eOHO-METOIUYECKOW W HAayYHO-TEXHUYECKOM
JUTEpaTypoil B opMe MEUATHBIX M DJIEKTPOHHBIX WM3/IaHUM, a TAK)XKE BKIIOYAET OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOTrpaueckue, CrernuaIu3upPOBaHHBIE OTCYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue W uHbopManuoHHele wu3nanus. UBL[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HUH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAM.

Kaxnpiii oOydatomuiicss o0ecrieueH CBOOOJIHBIM JIOCTYIIOM M3 JIF0O0OH TOYKH, B KOTOPOM
uMeeTcs JocTyn K cetm MHTepHET M K 3neKTpoHHO-OMOimoreunoit cucteme (OBC)
YHuBepcuTeTra, KOTOpas COACPKHT pPA3IHYHbIE W3JIaHUsS TI0 OCHOBHBIM H3y4aeMbIM
JTUCIUTIIINHAM U C(OPMHPOBAHA MO COTVIACOBAHMIO C MPAaBOOOJIaIaTeIsIMUA YIEOHOU M ydeOHO-
METONYECKOM JIUTEPATYPBI.

Jlnst  Gonee TOJHOTO W ONEPATHBHOTO  CIPaBOYHO-OMOMMOrpaduueckoro u
uHpopManroHHOro obciyxuBanus B MBIl peanu3zoBaHa TeXHOIOTHS DIEKTPOHHOM TOCTAaBKU
JIOKYMEHTOB.

[TonHbII TEepedYeHb JIEKTPOHHBIX HMH(DOPMAIMOHHBIX PECYPCOB, HCIOJIB3YEMbIX B
nporecce 00y4YeHus, MpeACTaBlIeH B OCHOBHOM 00pa30BaTEIbHOM MporpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

B cootBeTcTBUM C y4eOHBIM IUIAHOM 3aHATHA MO AUCHUILINHE «OpraHuyeckas XUMHs
npoBOASITCS B (opMe JICKIHMH, MPAKTHYECKUX 3aHATHH U CaMOCTOSITENBHOW paboThI
00yyJaromerocs.

11.1. O6opynoBanue, He0OX0aUMOe B 00pa30BaTeJbHOM IpoLecce:
JlexoHHast yueOHas ayIuTOpus, 000pyJOBaHHAs TOCKOH C MEJIOM MM MapKepoM U y4eOHOM
MeOenplo; ydeOHash ayauTopusi JUIsi TPOBEACHHS MPAKTHUUECKUX (CEMHHAPCKUX) 3aHSTHMH,
o0OpyIOBaHHAs JIOCKOH C MeJIOM WM MapkepoMm; OuOinoTeka, uMeromas padboune
KOMIIBIOTEPHBIE MECTa JUIsl CTYJIEHTOB, OCHAIICHHbIE KOMIIBIOTEpaMH C JOCTYyNOM K 0a3zam
JAHHBIX U BBIX0/10M B VIHTEepHET

11.2. YueOHO-HATISAAHBIE TOCOOUS:
KommiekTsl MIapuKOBBIX MOJENEH sl IEMOHCTPAIMH MPOCTPAHCTBEHHOTO CTPOCHHUS
OpPraHUYECKUX BEIIECTB.

11.3. KomnbloTepbl, HHPOPMAIIHOHHO-TEJIEKOMMYHHKANMOHHbIE CeTH, allllapaTHO-
NPOrpaMMHBbIe M Ay IHOBHU3YyaJlbHbIe CPEACTBA:
IlepcoHasibHBIE KOMIIBIOTEPBI C BBIXOJAOM B HMHTEPHET, IIPUHTEPBI, CKaHEPHI,
KOIHMPOBAJIbHBIE ANNAPATHL.

11.4. IleyaTHbIE U 3JIEKTPOHHbIE 00pa3oBaTe/bHbIe U HHPOPMALIMOHHbIE PeCyPChI:

— HHpopManlMOHHO-METOIMYECKHE MaTepuaibl: y4eOHBIE TMOCOOMS TO JUCITUILIMHE;
pa32[aTO‘IHBII>'1 MaTepI/IaJI K pa32[enaM JICKIITMOHHOT' O Kypca U K HpaKTI/I‘ICCKI/IM 3aHATUAM 110
JUCITUIUIMHE Pa3MEIICHbl Ha CTpaHuIle Kypca Kadeapbl B CHUCTEME YIPABICHHUS KypcaMu
Moodle: https://moodle.muctr.ru/course/view.php?id=10994
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11.5. IlepeyeHb JIMLIEH3MOHHOI0 POIPAMMHOIO0 00ecIeYeHHs

Ne HaunmeHoBaHue PexBusutsl norosopa| Koanuyectso qunen3nii | Cpok OKOHYaHUS
.0 NPOrpaMMHOI0 NMOCTABKH AelCTBUS JTHIEH3UH
NPOAYKTA

1. Calculate Linux Desktop CBoOoaHO He orpannuenno beccpouno
pacmnpoctpansemoe [10

2. Librel ffice CBoOoaHO He orpannuenno beccpouno
pacmpoctpansemoe [10

3. ABBYY FineReader CBoOoaHO He orpannuenno beccpouno
pacmnpoctpansemoe [10

4. . CBoOoaHO He orpannuenno beccpouno

7-Zip
pacmpoctpansemoe [10
5. Google Chrome CBoOoaHO He orpannuenno beccpouno
pacmnpoctpansemoe [10
6. VLC Media Player CBoOoaHO He orpannuenno beccpouno
pacmpoctpansemoe [10
7. Discord CBoOoaHO He orpannuenno beccpouno
pacmpoctpansemoe [10
8. Autodesk AutoCAD CBoOoaHO He orpannuenno beccpouno
pacmnpoctpansemoe [10
9. IntellJIDEA CBoOoaHO He orpannuenno beccpouno
pacmnpoctpansemoe [10
10. FreeCAD CBo06o1HO He orpannuenno beccpouno
pacnpoctpansiemoe [10
1. SMath Studio CBo06o1HO He orpanunuenno beccpouno
pacnpoctpansemoe [10
12. Kontpakt Ne 90-  JluueH3us A akTUBaLUU 12 mecsieB
1339A/2021 ot Ha paboYmMX CTaHIMX, |(€KEroHOE MPOICHIE
Corel Academic Site 07.09.2021 MOKpBIBAaET Bce padoune | MOJMHMCKH C TIPAaBOM
Standard MecCTa B yHUBEPCUTETE nepexoja Ha
OOHOBIIEHHYIO BEPCHUIO
MPOJIYKTA)

13. Kontpakt Ne 90- 500 nmuuensui 12 mecsieB
Kaspersky Endpoint 133D5A/2021 ot (exxeroHOE TIPOITICHUE
Security st GuzHeca — 07.09.2021 MOJITUCKH C TIPAaBOM
Crannmaptabiii Russian nepexoia Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MPOJIYKTA)

14. CBo06o1HO He orpannuenno beccpouno

GIMP
pacnpoctpansemoe [10
15. |[IBS ([Jpen Broadcaster CBo06o1HO He orpanunueHHo Bbeccpouno

Software) Studio

pacnpoctpansiemoe [10
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12. TPEBOBAHHUS K OHEHKE KAYECTBA OCBOEHUS ITPOI'PAMMBbI

HauMmenoBanue

DopMbI U METOABI
OcHOBHBIE TOKA3aTeJIN OLEHKH
pa3iesioB KOHTPOJISI M OLIEHKH
Pa3zpen 1. 3naem: OrneHKka 3a
Teopust XUMHUYECKOTO — TEOPETUYECKUE OCHOBBI CTPOCHHUS M | CAMOCTOSTEIHHYIO
CTPOEHUS W HACBIIIICHHbIE CBOICTB Pa3IMYHBIX KiaccoB | paboty Nel (2
yraesogopoas! (YB) OpPraHNYECKUX COEIUHEHUH ... ceMecTp)
Ymeem:
— aHATM3UPOBaTh ®  MpeAckasbiBaTh | OleHKa 3a
pEaKLMOHHbIE CBOWCTBA OPraHUYECKHX | CAMOCTOSITEIBbHYIO
COEIMHEHUI paboty Ne2
Braoeem: (2cemectp)
— OCHOBaMH HOMEHKJIATypBbI u
KJIacCU(PUKALTUH oprannyeckux | OneHka 3a 3auéT c
COCIMHEHUI OLICHKOM
— OCHOBHBIMH TeopeTuIeckuMu | (2 cemectp)
MPEACTABICHUSIMA B OPraHUYECKON
XUMHUHU
Paznean 2. 3naem:
Henacelennoie — crmocoObl  momydeHuss W xumudeckue | OleHka 3a
YTIEBOIOPOIBI CBOICTBa OCHOBHBIX KJIACCOB | KOHTPOJIBHYIO paboTy
OPraHUYECKUX COSIMHEHHMA Nel (2 cemectp)
— OCHOBHBIE MeXaHM3MbI mpoTekaHus | OueHka 3a
OpPraHUYecKuX peaKuuit KOHTPOJIbHYIO paboTy
Ymeem: Ne2 (2 cemectp)
— aHaIM3UpOBaTh M TPEICKA3bIBATh
peakIMoHHbIE CBOWCTBAa opraHuveckux | OreHka 3a 3a 3a4€T ¢
COEIUHEHUH ... OLICHKOH
Braoeem: (2 cemectp)
— HaBBIKAMHU 000CHOBaHUS
palMOHATIBHBIX  CIOCOOOB  TOJTyYCHUS
OpPraHUYeCcKuX BEIEeCTB
Paznean 3. 3naem: Ouenka 3a
ApoMaTuyecKue CoeAMHEHUS — CrOcOoObl TMOJMYYEHHs] M XUMHYECKUE | KOHTPOJIBHYIO paboTy
CBOMCTBa OCHOBHBIX kmaccoB | Ne3 (2 cemectp)
OpPraHUYECKUX COCTMHEHUI
OCHOBHBIE ~ MEXAHU3MBbI  TMPOTEKAHUS
OpPraHUYECKUX PEAKIIHIA OrneHKa 3a 3a4€T ¢
Ymeem: OLIEHKOM
— MIPUMEHSTH TeOpeTHUYECKHe 3HaHus I | (2 cemecTp)
CHHTE3a OpPTraHMYEeCKUX  COCIUHEHUIA
Pa3IUYHBIX KI1aCCOB
— QHATM3UPOBATh M TPEICKA3bIBATH

pEaKLMOHHbIE CBOWCTBA OPraHUYECKHX

COCIMHCHUI

— COCTaBJIATH CXEMBI CHHTE3a
OpPraHUYECKUX COCTUHEHUH, 3aJaHHOTO
CTPOCHUS

Braoeem:

— HaBBIKAMU 000CHOBaHUSA
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palMOHATILHBIX ~ CIOCOOOB  MOJTyUYCHUS

OpPraHUYeCKUX BEIECTB
Pa3pea 4. 3naem: OrneHKa 3a
lamoreHonmpon3BOAHbIE. — CMOCOOBI TIOMYYEHHSI W XUMHYECKUE | CAMOCTOSTEIHHYIO
CrnupThl, GEHOIIBI, TPOCTHIC CBOWCTBa OCHOBHBIX KiaccoB | paboty Ne3 (3
aupsl OpPraHUYECKUX COCAUHEHUMA ceMecTp)

— OCHOBHBbIE MeXaHW3Mbl mpoTekaHus | OueHka 3a

OpPraHUYeCKUX PeaKInit KOHTPOJIbHYIO paboTy

Ymeem: Nel (3 cemectp)

— TMPUMEHSTHh TEOPETUUECKHUE 3HAHUS IS

CHHTE3a  OpPraHMYEeCKUX  COCTUHEHHI

Pa3IUYHBIX KITACCOB Orenka 3a SK3aMeH

— aHAIM3UpOBaTh W  TpencKasbiBath | (3 cemecTp)

PCAKIINOHHBIC CBOICTBA OPraHn4CeCKux

COeqUHEHUI

— COCTaBJISTh CXEMBI CUHTE3a

OpPraHUYECKUX COECTUHEHUH, 3aJaHHOTO

CTPOCHHS

Braoeem:

— HaBBIKaMU 000CHOBaHUS

palMOHATIBHBIX ~ CHOCOOOB  MOJTyYEHUS

OpPraHUYEeCKUX BEIIECTB
Pa3pea 5. 3naem: OrneHKa 3a
Anbaerupl, KETOHBI. — CIOCOOBI TIONMYYEHHSI W XUMHYECKUE | KOHTPOIBHYIO padoTy
KapOoHOBBIE KUCITOTHI M KX CBOWCTBa OCHOBHBIX kiaccoB | Ne5 (3 cemectp)
MIPOU3BOTHBIC OpPraHUYEeCKUX COCTMHECHHI

OCHOBHBIE ~ MEXaHHU3Mbl  INPOTEKAHUS

OpPraHUYECKUX PEaKIrit Orenka 3a SK3aMeH

Ymeem: (3 cemectp)

— TMPUMEHSTHh TEOPETUUECKHUE 3HAHUS IS

CHHTE3a  OpPraHMYEeCKUX  COCTUHEHHI

Pa3IUYHBIX KITACCOB

— aHAIM3UpOBaTh M TPEICKA3bIBATh

PCAKIINOHHBIC CBOMCTBA OPraHn4CeCKuX

COeqUHEHUI

— COCTaBIISITh CXEMBI CHHTE3a
OpraHWYECKUX COCAUHEHUHU, 3aJaHHOTO
CTpOEHUSA

Bnaoeem:

HaBBIKAMH OOOCHOBAHUSI PAIlOHATBHBIX
CIOCOOOB  TOJyY€HHS] ~ OPTraHUYECKUX
BCILICCTB
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Pa3znea 6.
A3oTcoaepkaime u
COCIUHCHUA

3naem:
— CHOCOOBI TIONTyYeHHSI U XHUMHUYECKHE
CBOWCTBa OCHOBHBIX KJIacCOB

OpPraHUYECKUX COCTMHEHUI

OCHOBHBIE  MEXaHU3Mbl  IPOTEKAHUS
OpPraHUYECKUX PEAKIINIA

Ymeem:

— MIPUMEHSTHh TEOPETUUCCKHE 3HAHUS IS
CHUHTE3a  OpPraHWUYECKUX  COCAUHEHUI
pa3IMYHBIX KIIaCCOB

— aHAJIM3UpOBaThb U  MPEJICKA3bIBaTh
PEaKIMOHHBIE CBONCTBA OPraHUYECKUX

COCIMHEHMI

— COCTaBJISATH CXEMBI CHUHTE3a
OpPraHUYECKUX COCTUHEHUH, 3aJaHHOTO
CTPOCHHS

Bnaoeem:

HaBBIKAMH OOOCHOBAHUSI PAIlHOHATBHBIX
COCOOOB  TMONMYYEHUs]  OpraHHYECKUX
BEILIECTB

Ouenka 3a
KOHTPOJIBHYIO paboTy
Ne6 (3 cemectp)

O1neHKa 3a YK3aMeH
(3 cemectp)
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13. OCOBEHHOCTH OPI'TAHU3AIIMU OBPA3OBATEJIBHOI'O TPOLHECCA JJISA
HNHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbsA

OOyueHne WHBAIMAOB U JUI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10pPOBBS
OCYILIECTBIISIETCS. B COOTBETCTBHH C:

— IlopsakoM opraHu3allMid ¥ OCYILECTBICHHS 00pa30BaTENbHOM AEATEIbHOCTU
110 00pa30BaTeNIbHBIM IIPOrpaMMaM — IporpammamM OakanaBpHara, MporpaMMaM CIELUAINTETa,
nporpammam maructparypsl (Ilpuka3z MunoOpuayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM o0 TOpsAKE OpraHu3alMM W OCYLIECTBICHHMS 0Opa30BaTEIbHON
NEeSITeIPHOCTH MO 00pa3oBaTeNbHBIM IpOrpaMMaM BhICHIEr0 OOpa30BaHUS — Iporpammam
OakanmaBpuarta, IporpaMMaM CHCIHAINTETa, NporpaMmamM  MaructpaTtypel B PXTY
uM. JI.11. MenneneeBa, npuHATHIM pemeHueM YueHoro cosera PXTY um. .M. Menneneesa
ot 30.10.2019, mnporokon Ne 3, BBeAeHHBIM B JeicTBHE mpHuKazoM pekrtopa PXTY
um. JI.11. MengeneeBa ot 14.11.2019 Ne 646A;

— MeroanyeckuMH pPEKOMEHJALMSIMHA 10 OpraHu3aldud 00pa3oBaTeIbHOIO Ipolecca
Ui OOy4YeHHMs WHBAJIWAOB M JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSI B
00pa30BaTENbHBIX OpPraHU3alUAX BBICHIETO0 O00pa3oBaHMA, B TOM YHUCIE OCHALIEHHOCTU
o0pa3oBaTenpHOro npolecca (YTBEepKIeHbI 3amecTuTesnieM MuHncTpa oO6pa3oBanus U Hayku PD
A.A. KiiumoBsiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHMs1 M U3MeHEHHsI K padovell mporpaMme QU CHUATIIHHbI
«Oprannyeckasi XuMHsD)

OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
22.03.01 «MatepuanoBeeHuE U TEXHOJIOTUU MAaTEPHAIIOB)
«OcHoBHas oOpa3zoBaresbHas MPOrpaMMa BBICIIEr0 00pa30BaHUsI — MpOorpaMMa OakaiaBpuaTa

dopma 00yueHus: OUHAs

Homep
OcHoOBaHM€E BHECEHUS
n3MeHeHus/ ConeprkaHue TOMOJTHCHHS/ M3MEHEHUS
W3MEHEHU/ HOITOTHEHUS
JOIIOJIHEHUS
MIPOTOKOJ 3aceaHus Y YeHOTO
1. coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
MIPOTOKOJ 3aceaHus Y YeHOTO
coBeTra No oT
« » 20 1.
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