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Pabouas mporpaMma JUCLUUIIMHBI pa3paboTaHa B COOTBETCTBUHM C CAMOCTOSITENbHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pisa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTeJbHbIX MPOTPaMM BhICLIET0 0Opa30BaHUS MO HAMPABJIEHUIO
noarotoBkn / cnenuanbHocTd 04.05.01 «dyHjgaMeHTasbHasE U NpPUKIAJHAs — XU-
MUs» (MporpaMMa creLuaJnTeTa), yTBepKaeHHoro npukasom MI'Y ot 29 nekabpsa 2018 ro-

na Ne 1770.

['ox (roabl) npueMa Ha o6yyeHue 2021/2022




1. MecTo aucuuIIKMHBI (MoayJisi) B cTpykType OOIl: 6a3oBas yactb OOII, 6710k X/I, Moay/ib «OpraHuyeckasi XuMUsI».

2. [lnaHupyeMble pe3yibTaThbl 00y4YeHHUs M0 AUCHUIIMHE (MOJYJI0), COOTHECEHHbIE C IIJIAHUPYEMbIMHU pe3yJibTaTaMU OCBOEHUs 06pa3oBaTeib-
HOU mporpaMMbl (KOMIETEHLIMSIMU BbINIYCKHUKOB), COOTBETCTBUE Pe3yJbTAaTOB 00ydyeHUs no AaHHOMY 3jieMeHTy OIIOIl pe3yabTaTam ocBoe-
Hus OIIOII ykazano B 0611ei xapaktepuctuke OIOII.

KoMneTreHuusa

NHANKaATOPBI AOCTUKEHUS

[lnanupyeMble pe3y/ibTaTbl 06y4eHUs N0 AUCHUIIIIMHE
(Moaymi0)

YK-1.C CnocobeH ¢opMyMpoBaTh
Hay4YHO OOGOCHOBAHHbIE THIIOTE3DI,
co3JjaBaTb TeopeTHYecKHe MOJesH
SIBJIEHUH W TpPOLECCOB, NPUMEHSTH
MeTO/I0JIOTUI0 HAay4YHOrOo NO3HAHMSA B
npodeccuoHaJbHOH 1eTeJTbHOCTH

YK-1.C.1 OcyuecTBiseT INOUCK, KpH-
TUYECKUU aHalu3 U CUHTe3 WHpOopMa-
UM C HCIOJIb30BaHUEM TpebOBaHUH
CUCTEMHOTO N0AX0/a

YMeTh: HaX0JUTb HEOOXOAUMbIE [1Ji1 pabOThI CBE/IEHUS B
OTKPBIThIX UCTOUHUKAX UHPOPMaL U1

YMeThb: conoCTaB/sTh UHPOPMALMI0O M3 pPa3HbIX MCTOY-
HUKOB, OLIEHUBATh €€ JOCTOBEPHOCTb

BiageTh HaBbIKaMU NOWCKAa U KPUTHUYECKOTO aHaJu3a
MHPOpMaIMHU 10 TeMe HAYYHOTO NPOeKTa

YK-1.C.2 ®opmMysiupyeT Hay4dHO obocC-
HOBaHHble TMIIOTE3bl, CO3JaeT Teope-
TUYECKHe MOJe/IM sIBJIEHUH U mpolec-
COB

YMeTb: popMy/IMpOBaTh Hay4YHble FUIOTE3bl IPU 0OCYXK-
JIeHUH JIMTePaTyPHbIX U COOCTBEHHBIX JAaHHBIX

YK-6.C CnnocobeH mpUMEHSTb COBpe-
MeHHble KOMMYHUKAaTHUBHbIE TEXHO-
JIOTUY, B TOM 4YHMCJIe HA UHOCTPAaHHOM
s3blKe (MHOCTPAHHbBIX f3bIKaXx), AJs
aKaJleMU4ecKoro U mnpodeccuoHalb-
HOTO B3aMMO/J€eCTBUSA

YK-6.C.2. OcywecTB/isieT IUCbMEHHYO
Y YCTHYI0 KOMMYHHUKAIUIO Ha PYCCKOM
Y MHOCTPaHHOM $13blKe B podeccuo-
HaJIbHOU chepe

YMeTh: BbIOHPATh KOMMYHHUKATUBHO IPpUEMJIEMbIA CTHJIb
JeJIOBOT0 0OI1eHH, UCII0JIb30BaTh HEOOXOJUMbIE A3bI-
KOBbI€ CPeJICTBA, TAKTUKU U CTPATETUH JIJIs1 pellleHUsI
KOMMYHHKATUBHBIX 33/]a4 B aKaJleMU4eCcKol U mpodec-
CHUOHAJIbHOU chepax

YK-6.C.5. PaboTaeT c TeKCTaMH pa3HO-
r'o YPOBHS CJIO’)KHOCTH, OTBEYaAIIUMU
3aJlayaM npodeccuoHabHOH fies-
TEJIbHOCTHU

YMeTb: paboTaTh C yieOHBIMU U HAYYHBIMU TEKCTAMU
Pa3HOTO YPOBHS CJ0XKHOCTH, OTBEYAIOLMX 33/4a4aM Ipo-
deccroHa/NbHOMU /eI TEIbHOCTH

YK-7.C Cnoco6eH UCnoJb30BaTh CO-
BpeMeHHble HHPpOpPMaLOHHO-
KOMMYHHUKAI[MOHHbIE TEXHOJIOTHUU B
aAKaIeMUYEeCKOUN U MpodeccCuoHab-
HOU cdepax

YK-7.C.1 Hcnosnb3yeT coBpeMeHHbIe
MHOpMaAIlMOHHbIE TEXHOJIOTUU [JIs
obMeHa HWHpoOpMaLMed B [1eJI0BOH U
npodeccuoHabHONU cdepe C y4yeTOM
OCHOBHBIX TpebOBaHMU HHPOpMaLU-
OHHOM 6€e30MacHOCTH

YMeTb: KCII0J1b30BaTh NPOrpaMMHble Cpe/CTBa yAaJleH-
HOTO KOJIJIEKTUBHOTO JJOCTYIIA JJIs1 pelleHus 3aJja4y Hayy-
HOH J1esITeJIbHOCTH

BiageThb: HaBbIKaMU 06MeHa NpodecCHOHaTbHON UH-
dbopMaLMu c yueTOM OCHOBHBIX Tpe60BaHUM UHPOpMa-
LIMOHHOM 6€30MacHOCTH




YK-7.C.2 PeanusyeT HaBbIKM 00pabOT-
KM W NpejAcTaB/ieHHUs MHPOpMaALUU C
HCII0JIb30BAHHEM COBpPEMEHHBIX KOM-
NbIOTEPHbIX TEXHOJIOTUHI

YMeTh: 10/1b30BaThCsl MPOTPAaMMHBIMM CpeACTBAMU, aB-
TOMaTU3UPYIOIIMMH 00pPabOTKy JaHHBIX (ynpaBJjeHHe
6a3aMH JaHHbIX, CTaTUCTUYeCcKass 06paboTKa, BU3yaiu3a-
U U T.I1.)

OIIK-1.C. CnocobeH pemaTb COBpe-
MeHHble Mpo6JeMbl (yHAAMEHTa/lb-
HOM Y MPUKJIAJHON XUMUH, UCTIOJIb3YH
MEeTO/0JIOTUI0 HAy4yHOTO MOJAXoJAa U
cucteMy QyHJaMeHTaJbHbIX XUMUYe-
CKMUX MIOHATUH U 3aKOHOB

OIIK-1.C.1. BocnpuHumaeT HH$OpMa-
LU0 XUMHUUYECKOTO COJlep>KaHUsl, CUC-
TEMATU3UPYET U aHAJIU3UPYET €€,
OLl€HMBAaeT aKTyaJbHOCTb U CTENEHb
HOBHU3HbI JJaHHBIX

3HaTb: MeCTO OpPraHW4YeCcKON XMMHHU B pALY APYTHUX XH-
MHYECKUX U eCTeCTBEHHOHAyYHbIX M CLIUILJINH;

3HaTh: OCHOBHbIE KJ/ACChl OpPraHUYECKHUX COeJUHEHUH,
MeTO/bl MX CHHTe3a, CBOMCTBA, NPOCTPAHCTBEHHOE U
3JIEKTPOHHOE CTPOEHUE;

3HaTb: OCHOBHbIE THIIbI OPraHUYeCKUX peaKL Ui U Mexa-
HHU3MBbI UX IPOTEKaHUS;

3HaTb: OCHOBHble METO/bl MCCJIE0BaHUs CTPYKTYphbl U
CBOMCTB OPTraHUYeCKHUX COeJUHEHUH;

3HaTh: POJIb OCHOBHBIX KJIAaCCOB OpPraHUYEeCKUX COe/iuHe-
HUH B XXUBOM NMPHUPOJE, NYTU UX BOSHUKHOBEHHUS, QYHK-
IIMY ¥ TpaHcpopManuy;

3HaTb: OCHOBHble 00JIaCTM NPHUMEHEHUS OpPraHUYeCKUX
COeZJMHEHUM B NMPOMBILIJIEHHOCTH, CEJIbCKOM XO3AWCTBe,
ObITY, MeJUIIMHE U JPYTUX 00J1aCTAX

OIIK-1.C.3. IlpepJsiaraeT WHTeplpeTa-
LJUI0 pe3yJIbTAaTOB COOCTBEHHBIX 3KC-
IIepUMEHTOB U pacyeTHoO-
TeopeTU4YeCcKUx paboT C HCI0JIb30Ba-
HHEM TeOpeTHYEeCKUX OCHOB TPaJULHU-
OHHBIX U HOBBIX pa3/ieJI0OB XUMHUHU

3HaTh: OCHOBHble 33aKOHOMEPHOCTH, CBSI3bIBAKOIIUE
CTpOEHMe 1 CBOWCTBA OPraHU4YecKUx CoeJUHEHUH;
YMmeTb: $opMyMpoBaTh U peulaTbh KOHKPETHBIE 33/a4U
Ha OCHOBe 3aKOHOB M 3aKOHOMEPHOCTEeM, OCBOEHHBIX B
Kypce OpraHUYeCcKON XUMHUHU

OIIK-1.C.4. ®dopmysupyeT 3akKjaw4e-
HUS ¥ BBIBOJBI MO pe3y/bTaTaM aHa-
JIu3a JIMTEePaTypPHbIX [AAHHBIX, COOCT-
BEHHBIX JKCIEepHMMEeHTaJIbHbIX U pac-
YEeTHO-TEOPETUYECKUX PabOT XUMHUYe-
CKOM HallpaBJI€eHHOCTHU

YMeTb: popMysMpOBaTh 3aKJIOYEHUS U BBIBOJABI 1O pe-
3yJIbTaTaM aHaJu3a JIMTEPATYPHbIX U COOGCTBEHHbBIX 3KC-
NepUMeHTa/IbHbIX JIaHHBIX B 06JIaCTU OPTaHUYECKOM XHU-
MUHU




OIIK-2.C. CnocobeH mNpOBOAUTH XHU-
MHUYECKUH 3KCIIEPUMEHT C cobJroje-
HUEM HOpPM 06e30MacHOro obpaljeHus
C XMMUYeCKMMHM MaTepuajiaMH, ajek-
BAaTHO OILleHMBAsl BOSMOXXHbIE€ PUCKHU C
y4e€TOM CBOVCTB BelleCTB

OIIK-2.C.1. PaboTaeT ¢ XUMHYECKUMU
BeleCTBAMU C COOJIIOJIEHUEM HOPM
TeXHUKHU 6e30I1aCHOCTU

3HaTh: NpaBuJia TEXHUKU 6E30MacCHOCTH NMpPU paboTe B
XMMHYECKOU JlabopaTopuu

YMeTb: paboTaTh ¢ XMUMUYECKMMHU BellleCTBaMU C COOJII0-
JleHHeM HOPM TeXHUKHU 6e30MacHOCTH

OpTraHUYECKUX BellleCTB U MaTepPUaJIOB

OIIK-2.C.2. [IpoBOAUT CUHTE3 BeLeCTB
¥ MaTepuasioB pa3HOW NPHUPOABI C UC-
M0JIb30BaHHUEM UMEIOIIUXCS METOAUK

YMeTb: OCylLIeCTBASATh B JIaGOpPAaTOPHBIX YCJIOBUSX He-
CJIOXKHbIe CUHTE3bl OpPraHWYeCKUX COeJMHEHUHN

BiajgeTb: OCHOBHBIMU NpHUEMaMH pPabOThl C OpraHude-
CKUMHU BelLleCTBAMU:

- O0YMCTKa OpraHUYeCcKHX COeJMHEHHWU MeTOJOoM Iie-
peKpHCTa/IM3alUy, NEPErOHKH BCeX BUJOB (MOJ
BaKyyMOM, C IapoOM, MUKpOIleperoHka), BO3rOHKH,
xpoMmaTorpaduu;

- paboTa B MHEPTHOU aTMocdepe;

- paboTa c NoJIyMHUKPOKOJIMYEeCTBaMH BelllecTBa (Ha
ypoBHe 100 -200 mr)

OIIK-2.3.C. IIpoBOAMUT CTaHAAPTHbIE
omepauud AJs onpefesieHUss XUMU4e-
ckoro 1 ¢$a3o0BOro COCTaBa BELIECTB U
MaTepHaJioB Ha UX OCHOBE

BiiajgeTb: cTaHAAapPTHBIMU HMHCTPYMEHTAJBHBIMHU MeTO-
JlaMH HUCCle[JoBaHUSA COCTaBa CTPYKTYPhbl U CBOWCTB opra-
HUYECKUX COeJMHEeHUH

OIIK-3.C. BiiasgeeT MeTOZjJaMH PErucT-
pauMd U 06pabOTKU pe3yJibTaTOB
3KCIIEpUMEHTOB, B TOM YMUCJeE, MOJY-
YeHHbIX Ha COBPEMEHHOM Hay4YHOM
060py/1I0BaHUM

OIIK-3.C.2. CucTtemMaTU3UpyeT U aHa-
JIU3UPYET pe3yJbTaTbl XUMHUYECKHUX
3KCIIEpUMEHTOB, HaOJIIOJEHUH, u3Me-
peHui

3HaTbh: OCHOBHble METOJbl OIpeJieJIeHUs] COoCTaBa U
CTPYKTYpPbl OpraHUYeCcKUX coeJUHEHUH

YMeThb: UJIeHTUUIUPOBATH COCTAB U CTPYKTYPY OpPraHU-
YeCKHUX COeJJMHEHUHM C HCNOJIb30BaHUEM COBpPEMEHHBIX
WHCTPYMEHTAIbHBIX METO/IOB

OIIK-7.C. CnocobeH MOHMMAaTh NPUH-
UMbl paboTbl COBpeMeHHbIX MH}OP-
MaLMOHHBIX TEXHOJIOTUH U UCIO0JIb30-
BaTb WX /I pellleHUd 3afa4 npodec-
CUOHAJIbHOM J1eSITeJIbHOCTH

OIIK-7.C.1 Hcnosib3yeT cOBpeMeHHbIe
KOMIIBIOTEPHbIe TEXHOJIOTUH NPU €OO-
pe uHPOpMa UK XUMUYECKOro npodu-
JIl C UCIOJIb30BaHWEM OOILMX U Mpo-
deccruoHaNbHbIX 6a3 JAHHBIX

3HaTh: OCHOBHbIE 0a3bl JAHHBIX XUMUYECKOT0 MTPOdUIs
YMeTb: KOPPEKTHO COCTaBJ/SATb NMOUCKOBBIM 3alpoC MH-
bopMaLMK XUMHUYECKOTO COZlep KaHHUs

BiageTs: HaBbIKaMU paboThI ¢ NpodecCHOHaTbHbIMU 6a-
3aMHU JAHHBIX XMMHUY€eCKOT0 Npodu.is




OIIK-9.C. CnocobeHn NpeACTaBIAATh
pesyJsibTaThbl podeccuoHaIbHON Aes-
TEJIbHOCTA B YCTHOW U MUCbMEHHOU
dopMe B COOTBETCTBUM C HOPMaMU U
npaBuJiaMy, NPUHATBIMU B mpodec-
CHMOHAJIbHOM COOOIIECTBE.

OIIK-9.C.1. [IpeacraBsiseT pe3yabTaThl
paboThl B BUJEe OT4YeTa IO CTaHAAPT-
HOU popMe Ha PYCCKOM SI3bIKE

3HaTh: Tpe6oBaHUSA K OPOPMJIEHHI0O U NpPeACTABJIEHHUIO
pe3yJibTaToOB paboT B 06/1aCTH OpraHUYECKOU XUMHUHU
3HaTh: TpeOOBAHUS K MPE/ICTABJEHUI0 MaTepHUasia B BUJe
npe3eHTal MU HAy4YHOTO J0KIa/a

BiiageTb: HaBbIKaMU 0GOpPMJIEHUS POTOKOJIOB OpTraHU-
YeCKOro CHHTe3a

OIIK-9.C.2. llpeacraBssieT uHpoOpMa-
U0 XMMUYECKOT0 COoJiep>KaHus C yue-
TOM Tpeb6oBaHUU 6GUOIMOrpadUyecKon
KYJIbTYPBI

YMmeTb: npeACcTaB/isATh pe3yJbTaThl CBOEH Hay4HOU pabo-
Thl B MTUCbMEHHOM BH/I€ COTJIACHO TPe6OBaHUSAM K KypCo-
BbIM paboTaM B COOTBETCTBYIOLEN 06/1aCTH XUMUHU

OIIK-9.C.4. ToTOBUT Npe3eHTaLMI0 N0
TeMe pabOThl M NpeACTaBJsAeT ee Ha
PYCCKOM M /WJIM aHTJIMMCKOM fI3bIKaX

BiiajgeTb: HaBbIKaMU MOJATOTOBKU Mpe3eHTAllUA C pe-
3yJIbTaTaMU CBOeH Hay4HOM pabOThl HA PYCCKOM SI3bIKE

3. 06'beM AUCHUIINHBI (MOAYJISA) B 3a4eTHBIX eJMHUIAX C yKa3aHWeM KOJIMYeCTBa akaJleMUYeCKUX UM aCTPOHOMUYECKHX YacCoB, Bbl/leJIeHHbIX
Ha KOHTAKTHYI0 paboTy 06y4yarwlMXce C IpenojaBaTesieM (110 BUaM yuyeOHbIX 3aHATHH) U HAa CAMOCTOSITE/bHYI0 paboTy 06y4arouXcs:
06sem ducyunauHsl (modyss) cocmasasem 11 3auemHbix eduHuy, ece2o 396 vacos, uz komopbuix 218 uacose cocmasasiem KoHMakmHas paboma
cmydenma c¢ npenodasameaem (126 yacos - 3aHamMusl AeKYUOHHO20 muna, 72 4aca - 3aHamusl CeMUHapcko20 muna, 8 4acos — 2pynnogule KOoH-
cysabmayuu, 12 yacos - meponpusimust npomexcymoyHoti ammecmayuu), 178 wacos cocmasisiem camocmosimeibHast paboma y4auje2ocsl.

4. BxogHble Tpe6OBaHHUA /11 0OCBOEHUS JUCLUIJIMHBI (MOAYJISA), IpeJBapUTe/IbHbIe YCJIOBUS.
Jis1 Toro 4To6bl OpMUPOBAHKE KOMIIETEHI[UIM ObLJIO BO3MOXKHO, 00y4YaIoLUKACS A0/KEH

3HATh: OCHOBHbIE CBOMCTBA XMMHUUYECKHUX 3JIEMEHTOB U UX COe,ELI/IHEHI/II‘/JI, 3dKOHOMEPHOCTHU XNMHUYECKHUX paBHOBeCI/Iﬁ " MponeccoB B TOMOT'€HHBIX

N IreTEepPOreHHbIX CUCTEMAX,

yMeThb: GOopMyJIMPOBaTh U pellaTb KOHKPETHbIE 33/la4d Ha OCHOBE YCBOEHHBIX 3aKOHOB M 3aKOHOMEPHOCTEH; MoJIy4yaThb SKCIepUMEHTabHbIe
JlaHHbIE, TPOBOJUTh UX MAaTEMAaTUUECKY0 06paboTKy, 06001aTh MOJIyYeHHbIE pe3yIbTaThl;

BJIaJleTh: TEXHUKOW XMMHUYECKOT0 9KCIIEPUMEHTA, NPOCTEULIMMU PaCi€THBIMU METO/JAMU peLlleHUsI XUMUYEeCKUX 3a/1ay, HaBbIKaMU TOMCKA He-
06X0UMBbIX IaHHBIX B OTKPbIThIX UCTOYHHKAX (B TOM 4MCJie, B MHQOPMaLlMOHHbIX 6a3ax JJaHHBIX).

5. CopepxaHue AUCHUIIMHBI (MOAYJIs), CTPYKTYPHUPOBAHHOE MO TEMaM.

HauMeHOBaHUE U KpaTKoe cojaep-

Bcero

B ToM uucie




»KaHUe pasjesioB M TeM JMCLuI-
JIUHBI (MOAYJIf),

(4acsi)

KoHTaKkTHas pa6oTta (pa60oTa BO B3aMMOJeHCTBHH C Ipeno-
JAaBaTeJsieM), 4achbl

CamocTodATebHas pado-
Ta 00y4auUierocs, 4achbl
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dopma nmpomMexxkyTO4yHOM aTTecTa-
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BBoaHBIN pa3gen 14 4 8 12 2
YraeBogopozbl 34 18 8 26 8
HykneodunbHoe 3amelieHue B anu- | 34 18 8 26 8
dbaTuyeckoMm pany
ApoMaTuyeckue CoeJUHEeHUA 32 18 8 26 6
Kap6oHu/ibHbIE COEIUHEHUS 32 18 8 26 6
Kap60oHOBbIE KUCIOThI 22 14 4 18 4
Hutpo-, amuHO-, ua3ocoeJUHEHUSA 20 8 8 16 4
®eHoIbI 14 8 4 12 2
AJTNLIUKIIBI 12 4 6 10 2
['eTepoLUKIIbI 16 8 6 14 2




[IpvpoHble coefMHEeHU 14 8 12 2
KypcoBasi paboTa 72 4 4 68
[IpoMexxyTO4YHad aTTecTalus 3K3d- 80 8 16 64
MeH

UToro 324 126 72 8 12 218 10 178

6. O6pa3oBaTe/ibHbIE TEXHOJIOTUU:
-UCI0JIb30BaHUE CPeJICTB AUCTAHLIMOHHOI'0 CONIPOBOXK/AEHUSA Y4eOHOr 0 NpoLecca;
-penojaBaHre JUCLHUIJIMH B GOpMe aBTOPCKUX KYpCOB IO MporpaMMaM, COCTaBJIeHHbIM Ha OCHOBe pe3yJIbTaTOB UCC/AeJ0BAaHUHN Hayy-
HbIX Ko MI'Y.

7. Y4e6HO-MeTOoUYeCcKre MaTeprasbl i CAMOCTOATEbHON paboThl IO AUCLUINIINHE (MOAYJIIO):

TeMbl A1 caMOCTOATENIbHOI0 U3Y4YEeHUS:
WHAYKTUBHBIN U Me30MepHbIN 3P PEeKTHI.
HomeHnknatypa opranundeckux coegiuHeHnr [UPAC. OcHOBHbIe NPUHIUIIBI IOCTPOEHUS HA3BaHUM OpraHU4YeCcKux coejuHeHUU. CTepeoxu-
MHS OpraHUYEeCKUX COeIUHEHUH.
[IpuMeHeHne pu3MYECKUX METOJOB /J1 ONpesie/IeHUsl XMMUYEeCKOr0 CTPOEHHS OpraHU4ecKUX CoOeJUHEeHUH.
JnekTpodUIbHOE IPUCOEIUHEHME K a/IKEHAM, aJIKUHaM, iueHaM. CpaBHEHUEe PeaKIIMOHHOW CIOCOOHOCTH aJIKEHOB U aJIKUHOB. O6111ee
npeJcTaB/eHHe 0 MeXaHU3Me peaKlUi. ['asoreHnpoBanue, THAPOTraJOTeHUPOBAHKE, THAPOOOPUPOBAHKE AJIKEHOB U AJIKUHOB.
Knaccudukanysa MexaHU3MOB HYKJI€0(UJIbHOTO 3aMelleHUs Y HachblleHHOro aToMa yriepoaa (SN1- u SN2-MexaHU3Mbl). 3aBUCUMOCTb
MexaHU3Ma peaKlMU OT CTPYKTYPHBIX GaKTOPOB B UCXOAHOM COeIMHeHUHU. [IoHATHEe HyK/1e0PUABHOCTH U GaKTOPBI, ONpeje/faioliue
HYKJIEOQUJIBHOCTb. MeTO/bl CHHTE3a aJIKUJITaJI0TeHNU/10B (aJIKUIXJI0pUL0B, 6pOMHU/I0B, HOJUL0B U GTOPHUAOB) U3 CIUPTOB, aJIKEHOB, aJl-
KaHOB, CaMHUX aJIKUJITaJIOreHU/I0B, aJIKUJICYIbPOHATOB U Ap. Peakuuu [3-31MMUHUPOBaHUA.
Konuennua apomatuyHocty. O61iue npecTaBaeHs 0 MexaHM3Me peaKLMi apoMaTUY€eCKOro 3J1eKTpOPUIbHOTO 3aMellleHUs. Bausnue
3aMeCTUTeJIsl Ha CKOPOCTh U HallpaBJIeHHe 3JIeKTPOQUIBHOTO 3aMellleHUd. KaTajiuTudeckoe ruipypoBaHve apeHoB. MexaHHU3MBbI B peak-
LIMSIX apOMaTUYEeCKOr0 HYKJIeOPUIbHOT0 3aMelLeHus.
HyxseodunbHoe npucoesHeHre K KapOOHUJIBbHOM rpynne. Peakiiuy kKapOOHU/IBHBIX COeJUHEHUH C MeTa/lJIOOpPraHUYeCKUMU peareHTa-
MU. KeTo-eHO/IbHasA TayTOMepus KeTOHOB. KHUC/IOTHBIA U OCHOBHOM KaTa/Iu3 3TUX peaKUUU. AJib0/IbHas KOHAeH calusa aJlbJerui0B U Ke-
TOHOB B KMCJIOH M 11|eJIOYHOU cpefie. MexaHM3M peakiuu. CHHTe3 o,3-HeHachlleHHbIX KapOOHUJIbHBIX coefjiHeHue. [lepekpecTHas ab-
Jl0/IbHasl KOHZeHcalksl apoMaTUYeCKUX abJleru/i0B uan GopMaabzeru/a c aadpaTuiecKuMU ajlbJeru/laMu U keToHaMu. HanpaBsieHHas
aJIbJl0/1IbHAsA KOHJeHcalus.



[TonyueHre KapOOHOBBIX KUCJIOT, CHHTE3 Ha OCHOBE MeTaJlJIOOPraHU4YeCKUX coeJMHEHNH,C UCII0Ib30BaHMeM MasloHOBoro 3dupa. [Ipous-
BO/IHble KAPOOHOBBIX KUCJIOT: TaJIOTeHAaHTUAPU/BI, CJIOKHbBIE 3QUPBI, aMU/bI .... KOoHJeHcaluy ¢ yqyacTheM CJ10>KHbIX 3pupoB. CUHTe3bI C
alleTOyKCYCHbIM U MaJIOHOBBIM 3(QHPOM.

AnudaTnyeckre 1 apoMaTHYeCKHe HUTPOcoeAuHeHUsA. AMUHBI. CpaBHEHVe OCHOBHBIX CBOMCTB aIMdaTUYECKUX U apOMaTHYeCKUX aMU-
HOB. AslndaTHyecKre U apoMaTH4yecKre Jua30coeJuHeHUs. A30coyeTaHUe KaK peaKL s 3J1eKTpOoQUIbHOTO 3aMellleHUs. /lua3oMeTaH.
MeToap! nosyyeHus $peHosI0B. IeKTpoPUIbHOE 3aMellleHre B apOMaTHYeCKOM KoJiblie $eHO0/10B. XHHOHbI

MeToAbl CHHTE3a LIMKJIONPONAHa, [UKI00yTaHa U UX TPOU3BOAHBIX. OCOOEHHOCTU XMMHUYECKUX CBOMCTB COeJUHEHUH C TPeX4JIeHHbIM
MKJ0M. CHHTE3 coeIMHEHUH pAJia LUK/IONEeHTaHa U LIUK/IorekcaHa. CierjuajibHble MeTO/bl CHHTE3a COeJUHEHUH CO CpeJJHUM pa3MepoM
LJMKJIa U CUHTE3 MaKpOLIUKJIOB.

ApoMaTHYHOCTb reTepolrKJI0B. OpueHTalnus 3J1eKTPOPUIBHOr0 3aMellleHUs] B IATUYJIEHHbIX U LIeCTU4/IEHHbIX apOMaTH4YeCKUX reTepo-
nukiax. Cunres. HykseoduibHoe 3aMelieHre aTOMOB BOZOPO/ia B XMHOJIMHE U TUPU/IUHE.

AmuHokucaoThl. Knaccudukanus (HesaMeHUMble, 3aMeHUMble, TUpOodUIbHbIe, THP0od0o6HbIe). KMC/I0THO-0CHOBHBIE CBOMCTBA. XMMHU-
YeCKue CBOMCTB.

YrneBoppl. Knaccudukanus yryieBozioB: a) o KosndectBy aToMoB C; 6) no Hanuyuio C=0 uau CHO rpynm; B) o KOJIM4eCTBY LIUKJIAYe-
CKHUX QparMeHTOB.

8. PecypcHoe obecneyeHue:

Co Bcex KOMIIBIOTEPOB MIy OpraHU30BaH AOCTYII K ITIOJIHBIM TEKCTAM HAYYHBIX )KYPHAJIOB U KHUT HAa PYCCKOM U MHOCTPAHHBbIX A3bIKaAX.

JocTyn oTKphIT 1o IP-aipecaMm, IOTMH ¥ apoJib He TpebyroTcs: http: //nbmgu.ru/

[lepeyeHb OCHOBHOM M BCIIOMOTraTe/bHOW yueOHOM JIUTEepaTypPhbl KO BCEMY KypCY

OCHOBHas JiMTEpaTypa

1.

2.

PeyTtoB 0.A,, Kypy A.JL., Bytun K.II.. Oprannyeckas xumus. M. 5 usganue: Usa. MI'Y, U3g. «bunoM JlabopaTopusa 3Hanui», 2013, T. 1, C.
567.ISBN 978-5-9963-1535-2. 6ubsmoteka MI'Y [drive.google.com]]

PeyTtoB 0.A,, Kypu AJL, Bytun K.II.. Opranuyeckas xumus. M. 5 usganue: Usg. MI'Y, Usa. «bunom JlabopaTopus 3Hanumn», 2013, T. 2, C.
623. ISBN 978-5-9963-1536-9. bubamoteka MI'Y [drive.google.com]]

PeyTtoB 0.A,, Kypu AJL, Bytun K.II.. Opranuyeckas xumus. M. 5 usganue: Usg. MI'Y, Usa. «bunom JlabopaTopus 3Hanum», 2014, T. 3, C.
544.1SBN 978-5-9963-1335-8. bubamoteka MI'Y [drive.google.com]]

PeyTtoB 0.A,, Kypy AJL., Bytun K.II.. Oprannyeckas xumus. M. 5 usganue: Usa. MI'Y, U3g. «bunoM JlabopaTopusa 3Hanui», 2013, T. 4, C.
729.1SBN 978-5-9963-2498-9, ISBN 978-5-00101-410-2. 6ubauoteka MI'Y [drive.google.com]]

Kypn A.JL, JluBanuoB M.B., YenpakoB A.B., JluBanuoBa JI.W., 3aiineBa I'.C., Kabaunuk M.M. 3aa4yv no opraHM4yeCcKou XMMHUHU C pelIeHUsIMH,
4 vzpanue. M.: Uspg. «buHom JlabopaTopusi 3HaHun», 2014. C. 264. ISBN 978-5-9963-1321-1. [znanium.com]



JoNOJTHUTE/IbHASA JIMTEPATypa

1.
2.

e A

10.
11.
12.
13.
14.

[llabaposg I0. C.. Oprannyeckas xumus. CankT-IleTepoypr: Jlanb, 2011, C 945, ISBN 978-5-8114-1069-9.[pl.b-ok.cc>]
TpaBenb B. @. Opranuyeckas XuMusi: yueOHUK AJjs By30B; M.: UKI] «AkagemkHura», T. 1, 2004. C. 593, ISBN 5-94628-068-6 [in-

chemistry.ru]
TpaBenb B. @. Opranuyeckas XuMusi: yue6HUK A5 By30B; M.: UKI] «Akagemknuray, T. 2, 2004. C. 582, ISBN 5-94628-172-0. [in-

chemistry.ru]

Mapu /Ix. Opranudeckasi xumus. M.: Mup. 1987, T.1, C.381. (booksonchemistry.com)

Mapu /JIx. Opranuueckas xumus. M.: Mup. 1987, T.2, C.504. (booksonchemistry.com)

Mapu /Ix. Opranudeckasi xaumus. M.: Mup. 1987, T.3, C.459. (booksonchemistry.com)

Mapu /Ix. Opranudeckasi xamus. M.: Mup. 1987, T.4, C.468. (booksonchemistry.com)

Po6epTc /Ik., Kacepuo M.. OcHOBbI opranudeckoi xumuu. M.: Mup, 1978, TT. 1,2. (booksonchemistry.com)

Tepneli A.. CoBpeMeHHas opraHnudeckas xumus. M.: Mup, 1981, TT. 1,2. [drive.google]

Hecmesnos A. H.,, HecmesnoB H. A.. Hayana opranuyeckoit xumuu. M.: 1974, tt. 1,2. [drive.google]

Opranukym, M.: Mup, 2008. ISBN 978-5-03-003805-6.

B.A. CmuT, A.Jl. IluibMaH. OCHOBBI COBPEMEHHOTO OpraHruyeckoro cuHtesa. M. ,bunom, 2009. [ru.b-ok.co]

[1.Jacno. Jloruka opranuyeckoro cuHTesa. T.1,2. M. «Mup» 1998. [pl.b-ok.co]

JluBannoB M.B., 3ainiesa I'.C., JluBannosa JI.H., 'virokuna H.C., Bosaecos U.I'. Oprannyeckad XUMUd. 3aJ1a494 110 0611eMY KVPCY C pPellIeHUud-
MuU. B 2-x yactax. Yactb 1 MockBa, BUHOM. JlabopaTopus 3nanui, 2017. C. 256. ISBN 978-5-94774-757-7. no opraHu4ecKor XuMuu. M.
,bruHoM, 2010. [znanium.com]|

JluBannoB M.B., 3ainieBa I'.C., JluBannosa JI.U., 'virwokuHa H.C., Bosaecos U.I'. Oprannyeckad xuMud. 3a1a49y 0 0011eMY KYPCY C PelIeHUd-
MU. B 2-x yacTgx. YacTb 2 MecTo usaanusg BUHOM. Jlabopatopus 3Hanui Mocksa, 2017, C. 712, ISBN 978-5-94774-758-4. [znanium.com |

HNHuTepHeT-pecypcesl

Marepuaiibl cieayoumx calToB UCIIONIBb3YIOTCS B IPETIOIaBaHUU PA3IMYHBIX Pa3/IesioB Kypca:

1. www.chem.msu.ru/rus/teaching
2. www2.chemistry.msu.edu/faculty /reusch/virtual text
MIT Open CourseWare

Reaction quizzes and summaries from Towson University
Electronic flashcards from Ohio State University

Concept questions from University of Wisconsin

Practice problems from UCLA

Arrow Pushing Tutorial

BestChoice, University of Auckland Demo may be used

Spectroscopy problems from Notre Dame
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[IporpamMMHOe o6ecrieyeHue COBpeMeHHbIX MHGOPMAaLMOHHbBIX KOMIIbIOTEPHbBIX TEXHOJIOTUH

ACDLabs - nporpaMmMHoe obecrniedyeHue MO3BOJISAIOIIAsS MPOBOAUTD COOTHECeHHUS U paciiudpoBky SAMP-, UK-, YO-, Macc-crieKTpoB; mporpamma,
VMMe1as NOoJIHbIK Habop UHCTPYMEHTOB [Jisl Npe/iCKa3aHUs MOJIEKYJISIPHbIX GU3NUECKHUX CBOMCTB Ha OCHOBE XHUMHUUYECKOU CTPYKTYPHI,
Br/ItOvaromui pKs, logP, logD, u pacTBOpUMOCTB B 3aBUCUMOCTH OT pH.

MaTepuraibHO-TexHHUYeCKOe obecriedeHue — JIeKLMOHHas ayAuTopUsA (MOTOYHAs1) C TEXHUKOMU /1 Mpe3eHTal MU MaTepyasa

9. AI3bIK penoJaBaHus — pyCCKUU

10. IlpenogaBaTtenu: A.x.H. npodeccop JlykameB Hukosaih BagumoBud, kadejpa opraHuyecKOd XMMHUH XUMHU4YecKoro ¢akysabteta MIY,
nvluk@org.chem.msu.ru nvlukashev@gmail.com Tes. Pa6. +7 495 9395310

®OoHABI OLIEHOYHBIX CPECTB, HE06X0AMMbIe /Jisl OLLeHKH pe3y/IbTaTOB 00yYeHus

O6pas1bl OLIEHOYHBIX CPEJCTB J1s1 TEKYLEr0 KOHTPOJIS yCBOEHUSI MaTeprasa U NPOMeXXyTOYHOHN aTTeCcTalluy - 3k3aMeHa. Ha ak3aMeHe nmpoBe-
psieTcs JOCTHXKeHHe IPOMEeXXYTOUYHbIX UHAMKATOPOB KOMIIETEHI|UH, TepeuyUCIeHHbIX B I.2.

CnuCcoOK BONPOCOB K KOJIJIOKBUYMaM 110 OpraHudeckoi xumuu I cemectp:

1. IloHATHe 06 ONTUYECKON aKTUBHOCTH U XMPAJIbHOCTH Ha IpUMepe OpraHu4yecKux coeJMHeHUH C OJHUM aCUMMeTPUYeCKUM aTOMOM yT.JIe-
poja. [lonsaTre 06 aHaHTHOMepax U paLeMaTax. R,S-HoMmeHknaTypa. [I[poeknmonHble popMy.ibl Pulliepa U IpaBUJIa UX UcII0Jb30BaHuUA. Co-
e/JUHEeHU C ByMd XUpa/JbHbIMU LieHTpaMU. [loHATHE 0 AUacTepeoMepax, Me30-, TPeO- U IpUTPO-PpopMax.

2. MeToAbl CHHTE3a a/IKAHOB U3 aJIKEHOB, aJIKUHOB, aJIKUJITaJIOT€HU/I0B, META/IJIOOPTraHUYeCKUX COeJMHEHUH, a/Ib/Ieru/I0B, KeTOHOB U Kap6o-
HOBBIX KUC/I0T. KoHopMalnuu sTaHa, 6yTaHa, IpoeKHOHHbIe popMyJibl HploMeHa. XMMHUYecKue CBOKMCTBA aIKaHOB. ['asoreHrpoBaHue as-
KaHOB. MexaHu3M peakluy. PernoHanpaB/ieHHOCTb raJloTeHHPOBaHUs pa3BeTBJIEHHbIX aJKkaHOB. CysbdoxsoprpoBaHue ajKaHOB. TepMu-
YeCKUH U KaTaJINTUYeCKUM KpeKHUHT. OTHOCHUTEeIbHBIN PAJ CTA0MJIBHOCTH aJIKUJIbHBIX PaIUKaJIOB.

3. Ilpupopa ABOMHOM CBSI3U B aJiKeHax. 'eoMeTpuyeckass U3oMepus aJKeHOB (IJUC- , TpaHC- U Z-, E-HoMeHKk1aTypa). Ps1 cTabU/IbHOCTH ajiKe-
HOB, BbIBeJIeHHbIM Ha OCHOBE TeIJIOT M pUpPOBaHUA. MeTo/bl CHHTe3a aJIKeHOB U3 aJIKUJITAJIOTeHUI0B U CIUPTOB. CTepeoce/leKTUBHOE
BOCCTaHOBJIEHUE aJKHWHOB. Peakiiuu 'opmaHa, ButTrra u XopHepa (Ha npyuMepe UCNo/b30BaHUS TPUITUI0BOTO 3dpupa pocHoHYKCyCHOU
KUCJI0ThI). [eTeporeHHOe ¥ TOMOreHHOE I'MIpUPOBaHUE aJIKEHOB, BOCCTAHOBJIEHHE AUMMU/IOM. [MIpUpoBaHUe aJIKEHOB U aJIKUHOB. ['nj-
po6opHupoOBaHUe aJIKEHOB.

4. MexaHu3M U ctepeoxrMusl. CesleKTUBHbIE THAPOOOpUPYIOIIUe areHThl. CHHTE3 a/IKaHOB, CIUPTOB, aJIKUJITaJIOTEHU/I0B C IOMOIbIO 60PO-
OpraHUYeCKUX CoeJMHeHUH. ['Mpo60oprupOBaHMe aJIKWHOB U IIpeBpalleHre aJIKeHUJ100paHOB B aJIKeHbl U KAPOOHUJIBHbIE COeJUHEHHUS.
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10.

11.

12.

JdekTpodUIbHOE NPHCOeJMHEHNE K aJIKeHaM raJloreHoB, rajloreHBoA0po0B. MexaHu3M peakuuu. CTepeoxXMMHUs U peruoceleKTUBHOCTD
npucoeauHeHus. [IpaBuio MapkoBHHKOBA. Peakiiuu conps»keHHOT0 NPUCOeJUHEeHHUS.

['mppaTtanus ankeHoB. [MApOKCUMePKYypHUPOBaHMe aJIKEHOB KaK MeTO/, CUHTe3a CIIMPTOB (MeXaHU3M U CTEPEOXUMHUS ). CHH-
'MapokcuMpoBaHue aJKeHOB /10 JU0JIOB. PeareHThl TMAPOKCUIMPOBAaHUA. MeXaHM3M CUH-TUIPOKCUIMPOBAHUA. JNIOKCUAUPOBAHUE aJIKe-
HOB NepPKUCI0TaMu. KUCJIOTHBIA U OCHOBHOM KaTaJu3 TM/POoJin3a 3MOKCU0B (0KcupaHOoB). O30HOJIU3 a/IKEHOB. MexaHU3M 030HO0JIU3a.
OkucanTeNbHOE U BOCCTAHOBHTEJIbHOE paclienyeHre 030HU/[0B B OpraHM4eCcKOM CUHTe3e.

PagykanbHble peakiyy ajakeHoB. [IpyucoeiiHeHMe 6POMHUCTOr0 BOJOPO/AA, CEPOBOAOPO/A U THOJIOB 10 KPaTHOM cBAA3U (MexaHHU3M). AJl-
JILJIbHOE rajioreHupoBaHue 1o lluriepy. Mexanusm peakyuu. 'mapobopupoBaHue alKeHOB, peruocnenuduyeckre ruipobopupyronye
areHTbl U CUHTE3 aJIKAHOB, CIUPTOB U aJIKW/ITAJIOT€HU/I0B Ha OCHOBE aJIKUJ1I00paHOoB. Kap6eHsI - 4acTULBI € IBYXKOOPJAUHUPOBAHHBIM yT-
JiepoioM. MeTo bl reHepalii KapOeHOB U JUrajokapoeHoB. CTpoeHHe CUHIJIETHBIX U TPUILJIETHBIX KapOeHOoB. [IpucoejiHeHMe 3TUX Yac-
TUL, K aJikeHaM. CTepeoXyMMusl IpUCOeJUHEHUS.

1,3-AnkazueHbl. MeTo/ bl CUHTe3a CONPSXKEHHBIX AUeHOB. KpeKMHT a/IKaHOB, AerupaTranusa A1os0B. Kpocc-coueTaHue, Kak MeTO/, CUHTe3a
1,3-nuenoB. CTpoeHue 6yTagueHa-1,3, conpsikeHue ABOUHBIX cBs3el. MO -1,3-6ytaauena. 1,2 u 1,4-npucoejuHeHUEe 371€KTPOPUIbHBIX
areHToB K 1,3-AueHaM. AJJIMJIBHOE y4YacTHe, aJlIWI-KaTUOH. [loHATHe 0 KHHETUYEeCKOM U TEPMOJMHAMHUYECKOM KOHTpPOJIE PeaKLui 3JIeK-
TPoUIBHOTO NpUCOeJMHEHUA K 1,3-11eHaM.

CpaBHeHHE CBOWCTB U CTpOeHUs ayyieHa U 1,3-aueHoB. Peakuus 1,3-a1eHOB ¢ ajikeHaMU (peaknus Junabca-Anbaepa). 061acTb npuMeHe-
HHUA U CTepeoXUMHUs peakuu. CHHTe3 OMLIMK/IMYECKUX U MOJIMIIMKINYEeCKUX COeIMHEHNH C IOMOILbI0 peakuui Jlunbsca-Anpaepa. ukio-
NpUCOeJMHEHNEe aJIKUHOB U 1,3-1eHOB.

[Ipupopa TpoliHOU cBA3U. MeTo/ibl CUHTE3a aJIKUHOB. JJ1eKTPOPHUIbHOE IPUCOeJMHEHUE K aJIKWHAM. [ajloreHHMpoBaHue U TMJporajoreHu-
poBaHMe aJIKMHOB. MexaHHU3M U CTepeOXUMHUA peaKLiuy. BoccTaHOBJ/IeHMe aJIKMHOB /10 LIMC- M TPAaHC-aJIKeHOB. ['MpaTauusa ankuHoB. Cpas-
HeHYe peaKLMOHHOM CIIOCOOHOCTH aJIKUHOB U a/IKEHOB B peaKLUX 3JIeKTpodUuabHOro npucoeauHenus. CH kuciotHocTh ankuHoB-1. [lo-
JlydeHHe JIMTUEBbIX, HATPUEBbIX, MarHUEBbIX U Me/IHbIX IPOU3BO/IHBIX AJIKHHOB-1. X NpuMeHeHHe /1 CUHTe3a BBICIIUX aJIKHHOB.
KongeHncanusa anknHoB-1 c anpaeruiamMmu v keToHaMu 1o @asopckomy. [losydeHre nponapruaoBoro CnupTa M 0yTuH-2-auosa-1,4 no Pen-
ne. AleTuJieH-a/lJIeHOBas NeperpynnupoBka. CMelleHHMe TPOMHOM CBSAA3U B KOHLIEBOE MOJIOKeHUe a/lKhHa. OKUC/IUTeIbHAsA KOH/eHCalus
TepPMHUHAJbHBIX aJIKUHOB B IPUCYTCTBUHU coJsiel Meau. Kpocc-coueTaHne apoMaTU4eCKUX HOAIIPOU3BO/IHBIX C alleTUIeHnAaMu Meau. (Pe-
akuusa CoHoramupsbl).

Knaccudukanusa MexaHU3MOB HYKJIe0(UJIbHOTO 3aMellleHUs Y HacblleHHOro aToMa yriaepoja (SN1- u SN2-mMexaHusMbl). OCHOBHBIE Xa-
pPaKTePUCTUKHU GUMOJIEKYJIIPHOT'O U MOHOMOJIEKYJ/IIPHOTO MeXaHU3Ma. 3aBUCUMOCTb MeXaHU3Ma peaKl MU OT CTPYKTYPHbIX GaKTOPOB B
UCXO0JHOM coeHeHUU. [loHATHE HYKJIeOPUIBHOCTHU U QaKTOpBI, Ollpesestoliie HyKJ1eopuabHOCTb. Posib pacTBopuTessa B SN1-u SN2-
npoueccax.

Peaknyu Hyk/eodpuabHOro 3ameleHus SN2-Trna, npuMephl peakiui (oy4eHre aMUHOB, HUTPUJIOB, 3pUpPOB KapOOHOBBIX KUCJIOT, IPO-
CTbIX 3QUPOB, THO3)UPOB, AJTKUJITATOTEHHU/I0B, HUTPOCOEMHEHUH U APYTUX KJIACCOB OPraHMYecKux coeiluHeHUl ). KuHeTHKa U cTepeoxu-
mua SN2-peakyuil. BiusHue cTpoeHUs paiMKa/a U yX0slleld rpynibl UCXOAHOI0 Cy6cTpaTa Ha CKOPOCTh peaKL UM,
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

[TonsiTHe 0 HyKJIeOPUIBHOCTH peareHTa U GaKTOPbI, ONpeJeistoliie peaKMOHHYI0 CIOCOOHOCTh HYK/1e0PUIbHOTO peareHTa, poJib pac-
TBOpUTeA. MexxdasHbll kaTasu3 B SN2-nporeccax. MeTo bl CHHTe3a aJIKUJITaJ0reHUA0B (aJIKUIXJI0PUA0B, OpOMU0B, HOAUAOB U GTO-
PU/I0B) U3 CIUPTOB, aJIKEHOB, aJIKAHOB, CAMUX aJIKUJITaJI0T€HU/I0B, aJIKUJICYJIbGOHATOB U [JIp.
Peakyuu B-snumunupoBanus. Kiaccudukanusa MexaHu3MoB [3-aiMMUHUpoBaHus. Hanpasienue E-2 anumMuHupoBanus. [IpaBuiia 3aiineBa
v 'opmaHa. @akTophl onpeesdiolive HanpaBJeHue 3JiMMUHUpoBaHus. CTepeoxumMus E-2 anuMmuaupoBanus. Konkypennus E1 u SN1 pe-
akuuil. Koukypenuus E2 u SN2 peakuuid. PakTophbl BAUSOIIME HA 3Ty KOHKYpeHIU10. Ucnosib3oBaHue E1- u E2-aiuMUHUpPOBaHUS B CUH-
TEeTUYeCKOM NpaKTUKe JJId N0Jy4YeHHUA aJIKeHOB, aJIKUHOB U [IJUEeHOB.
MeToAbI CHHTE3a JIUTUW- U MAaTHUHMOPTaHUYeCKUX coeiuHeHUN. CUHTe3 JUa/IKUJI- U AUuapuIKynpaToB. CTpoeHue peakTuBa [punbspa. Jlu-
THM-, MarHUAOpPraHU4YeCKHe COeJMHeHUA U KylIpaThbl B CUHTe3€e aJIKaHOB, IePBUYHbIX, BTOPUYHBIX U TPETUYHBIX CIMPTOB, KETOHOB, Kap6o-
HOBBIX KUC/IOT. CHHTe3 JU3aMellleHHbIX aJIKHHOB U3 aJIKUHOB-1. [lo604HbIe peaK 1 IpU B3aUMOJ,eICTBUA MarHUMOPTraHUYEeCKUX COe/iu-
HEHUU € KapOOHUJIbHBIMU COeJUHEHUSMU.
MeToAbI TOJIlydeHHUs OAHOATOMHBIX CIIUPTOB U3 aJIKEHOB, AJIKUJITAJIOTeHU/I0B, KapOOHU/IbHBIX COeJMHEHUH, KapOOHOBBIX KUCJIOT, CI0XK-
HbIX 3QUPOB, OKCMpPaHOB. B3anMoielicTBMe ONTUYECKH aKTUBHBIX BTOPUYHBIX CIIUPTOB C XJIOPUCTBIM THOHUJIOM. 3aMellleHUe TUPOKCUIIb-
HOW I'PYIIBI CIUPTOB Ha rajioreH MoJ JelcTBHeM rajloreHoBO0pO/I0B, FaJIOTEHU/I0B U OKCOrasoreHU10B ¢pocdopa U cephl.
JlernpaTtanus CoMpToOB, 06pa30BaHuUe aJKEHOB U NPOCThIX 3GUPOB. MexaHusM JerugapaTtauuu E1 u E2. OkucieHre nepBUYHBIX U BTOPUY-
HbIX COUPTOB. PeareHThl OKUC/IEHUS, MEXaHU3M peaKLUH. [leruipatanysa CIMPTOB KaK MeTO/, 10J1y4eHUsI IPOCThIX 3UPOB.
Cunre3 1,4-11oKcaHa U TeTparuapodypaHa us AuosoB. CnupThl Kak OH KucaoThL. [IByXxaTOMHbIE CHUPThL. MeToAbl nosyyeHus. CBoMCTBa
BULMAJIbHBIX AMO0JIOB. [leruZpatanusa 10 AUeHOB. [[MHaKOH-NIMHAKOJIMHOBasA eperpynnuposka. OKMCIUTebHOE pacllel/ieHue BULMHAJb-
HBIX JJUOJIOB.
[IpocTeie adpupbl. MeToabl cuHTe3a. CuHTe3 KpayH-3gupoB. KrcioTHOe paciiensieHde NpocThiX 3¢upoB. 06pa3oBaHue THAPOKCUIIEPOKCH-
Jl0B NIPOCTBIX 3¢UpoB. KoMIsieKchbl NPOCTHIX 3QUPOB € )KECTKUMU U MATKUMU KUCA0TaMU JIblorca, OKCOHUEBbBIE COJIU.
Oxcupanbl. MeTo bl UX oJIydeHUs. B3auMoelcTBUe KapOOHUJIBHBIX COeIMHEHUM C MJIMAAMHU cepbl. PacKpbITHe LIUMKIIA MOA JeMCTBHEM
HYKJIeOQU/IbHBIX peareHToB. (MexaHU3M peaKL Ui, KUCJOTHBIA U OCHOBHOW KaTa/u3).
[IpoMbll/IeHHBIE U JIabOpaTOPHbIE METO/bI [T0JIyYeHUsA apOMaTUYECKUX YTIJIeBOL0poA0B. KaTaiuTuieckud pupOpMUHT HEQTAHOIO Chl-
pbA Y Bbl/ieJIeHHe apeHOB U3 IPOJAYKTOB KOKCOBAaHUSA KAMEHHOTO yrJid. JlJabopaTopHble MeTOoAbl: peakuus Bropua-®urtura, TpuMepusa-
LIMSl MOHO- Y [iu3aMelleHHbIX aJIKUHOB. BoccTaHOBJIeHHE )KUPHOApOMaTUYeCKUX KETOHOB 1o KiieMMeHceHy

AnkunvpoBaHue 6eH30J1a U pyrux apeHoB no ®pugento-KpadTcy. Peakuinu Kkpocc-coyeTaHus, KaTaJlu3upyeMble KOMILJIEKCAMU [TepeXo/i-
HBIX METAJIJIOB, U peakuus XeKka B ciHTe3e apeHoB. CTpoeHue 6eH3osa. Popmyna Kekyse. CoBpeMeHHbIe Pe/CTaBAEHUS O CTPOEHUU GeH-
30J1a. MoJsieKyIsipHble Op6UTaIN 6eH30/1a. AHHYJIEHbl apOMaTHYeCK1e U HeapoMaTH4eCKHe.
Konuennusa apomatuyHocTH. [IpaBusio Xokkes A/ MOHOLMK/IMYECKUX aHHY/1eHOB. KoH/leHCcMpOoBaHHbIe apoMaTHY€eCKHe YTJIeBOJAOPO/bI.
[IpM3HaKU U KPUTEPUH APOMATUYHOCTH (TEPMOJMHAMHUYECKUN, KBAHTOBOMEXaHUY€ECKHUU, CTPYKTYPHBIN U MarHUTHBIN). [IoHATHE 06 aHTH-
apoOMaTU4YHOCTH. ApoMaTHYeCcKre KaTUOHbI U aHHOHbI C3-CY9 U MeTo/ bl reHepHpOBaHUS 3TUX MOHOB. KOoHIleNnusa apoMaTUYHOCTH [ 3a-
PSKEHHBIX YacTul,. [I9TH- U ecTUY/IeHHbIe TeTePOLUKINYeCKHe COeIMHEHUS U UX 6eH30npon3BoAHble. OTHOCHTE/IbHAS LIKaIa apoMa-
TUYHOCTH reTEPOIMKJIOB U OTHOCHUTEJIbHAs TEPMOJMHAMUYeCKasi CTabUIbHOCTb.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

O6ure npescTaB/JeHUs 0 MeXaHU3Me peaKIMii apoMaTU4eCKOro 3/1eKTPOQUIbHOI0 3aMell|eHUs], KHHETUYeCKUHU N30TONHbIN 3 PeKT.
[IpeacraBiieHye 0 y. U p.KOMILIeKcaxX. U30TONHbIM 06MeH BOJ0PO/ia KaK NpoCcTellas peakius 3/1eKTPoQUIbHOTr0 3aMellleHust. ApeHOHMe-
Bble MOHBI B peaKLUAX 3J1eKTPOPHUIBHOT0 3aMelljeHUs KaK MO/ieJlb IepeX0JHOT0 COCTOSIHMA BCel peakMU. BiMsiHUe 3aMecTUTe I Ha CKO-
pOCTb M HanpaBJ/ieHHe 3J1IeKTPOPUIbHOTO 3aMelleHNs. PaKkTopbl NapLyaJbHbIX CKOPOCTEH.

CorsiacoBaHHasl ¥ HecOrJlacOBaHHas opueHTanus. HUTpoBaHue apoMaTHYeCKUX coeiMHeHU. HuTpytoniye areHTol. MexaHU3M peakLiuu
HUTpOBaHUs. HUTpoBaHUe 6GeH30.1a U 3aMellleHHbIX 6eH30/10B. HuTpoBaHue 6udenunna, HapTasmHa u Apyrux apeHoB. [losiyyeHue nosu-
HUTpocoegHeHUH. [loHATHe 06 UIICco-aTaKe U UIICO-3aMellleHUH B peaKLIMi HUTPOBAaHMUA.

CynbpdupoBaHMe apoMaTUUECKUX coeAuHeHUN. Cynbdupyroiiue areHTbl. MexaHU3M peakliuu. KhHeTU4YeCKHUi U TepMOJIMHAMUYeCKU KOH-
TPOJIb B peaKkLUax cyJ1bpUpoBaHUs Ha IpuMepe cyibupoBaHus peHosla U HadTanuHa. [IpeBpalieHue cy1bGOrpynnsl.

['anoreHnpoBaHue (XJI0pUpoOBaHUe U GPOMHpPOBaHKe) 6GeH30./1a U 3aMellleHHbIX TPOU3BOAHbIX 6eH30J1a. [aJloreHUpoBaHUe KOH/IEHCUPO-
BaHHbBIX apeHOB U 6udeHnIa. MexaHU3M peaKIiMy U NpUpo/ia 3J1eKTpoPUIbHOI0 areHTa rajloreHupoBaHus. MogupoBaHue apeHoB. Beefie-
HUe ¢Topa B apoMaTHUyecKue coeJuHeHNs. Peakiuu aKUIMpoBaHus apeHoB 1o ®pugento-Kpadrcey.

Ankunupymoolie areHTbl, MeXxaHM3M peakiui. [lonuankuavpoBaHue. Peakjuu nsoMepusalvu B poleccax aJKUaMpoBaHus no ®@pupesto-
KpadTcy. CuHTe3 fuapuiMeTaHOB U TpUapUuaMeTaHOB. TpuapuiMeTaHOBbIE KpacUTeU. AlluinpoBaHue apeHoB o @pugento-Kpadcey.
Anunupyoniye areHTbl. MexaHHW3M peakLUU. PernoceseKTUBHOCTb allUJIMPOBAHUSA B 0- U NI-NI0JI0XKEeHUS. JJIeKTpoPpuibHOe GOpMUIMPOBA-
HUe apeHOoB: peareHTbl OPMUJIMPOBAHUS, MEXaHU3M peaKLU1 U IPUMeHEeHUN B OpraHu4eckoM cuHTe3e. KaTajiuTuieckoe ruipupoBaHue
apeHOoB.

BoccranoBsieHne 6eH30.1a ¥ ero NpoOU3BO/HBIX 110 bépuy, BoccTaHoBIeHUe 10 bepdy HadTasmmHa. OKMCc/IeHHe aJIKUI0eH30J10B U KOH/|eHCH-
pOBaHHBIX apeHOB. CBOOO/JHO-paiMKaJIbHOE raJloreHMpOBaHUe aJIKUI10eH30J10B.

MexaHU3M NpUCOeJUHEHUA-OTLIeNJIEHUS B peaKLUsX apoMaTU4eCcKoro HyKjeoduabHoro 3aMeleHus. [Ipumepnl SNAr peakiuil 1 akTUBHU-
pytolee BJIUSHUE 3JIEKTPOHOAKLLENITOPHBIX 3aMeCTUTeled. AHUOHHbBIE Y-KOMIIJIEKChl Mel3eHrerMepa U Ux crpoeHue. Mcrnosb3oBaHue
SNAr peakyui B opraHu4eckoMm cuHTe3e. MexanusMm SRN1 B apoMaTUyecKoM psily U 00J1aCThb ero npuMeHeHus. UHULIMMpOBaHUeE UOH-
paJiuKa/JbHOM 1leny. MexaHu3M OTIeNJeHUA-IPUCOeIMHEHUS Ha IpUMepe NTpeBpalleHUs raJoreH6eH30/10B B peHOJIbl U apoMaTHYecKue
aMHUHbL. MeTo/ibl reHepaluy U GuKcanuu aeruapoodensosa. CTpoeHue aerupobeHsoa.

MeToAbl CHHTE3a a/IbleTU/I0B U KETOHOB U3 aJIKeHOB, aJIKUHOB, CIIMPTOB U IPOU3BOJHBIX KAPOOHOBBIX KUCJIOT. [Inposins conelt kKap6boHO-
BbIX KUCJOT. ['napodopMuivpoBaHue ajkeHoB. [[poMbllieHHOE oJlydeHUe YKCYCHOT0 anbjeruja u popmanbaeruja. HykineoduabHoe
npUcoeJUHEHUE K KapOOHU/IbHOU IpyIIe BO/bl, CHUPTOB U THOJIOB. (KHUCIOTHBIN U OCHOBHOM KaTaJiu3). 3alliuTa KapOOHUJIbHOM IPYIIbIL.
1,3-/luThaHbl U UX IPUMEHEeHHe B CHHTe3e a/IbJleTUI0B U KeTOHOB. O6palleHre NoJIIPHOCTU KapOOHUIbHOIO0 yriaepoa. [losydyeHnne 6u-
CyJIbOUTHBIX IPOU3BOAHBIX, [IUAHTUJPUHOB (OKCUHUTPUJIOB) U alleTU/IEHOBBIX CIIUPTOB.

B3auMogencTBre KapOOHUJIbHBIX COeJUHEHUH C IePBUYHBIMU U BTOPUYHBIMU aMUHAaMHU. EHAaMUHBI U UX UCIIOJIb30BaHUe B cuHTe3e. OKcu-
MBI, TU/IPA30Hbl, apUJITHUPA3OHBI.

Peaknuy kapOOHUJIbHBIX COeZJMUHEHUM C MeTa/lJIOOpPraHUYeCKUMHU peareHTaMu. KeTo-eHo/IbHasA TayToMepusi KeTOHOB. EHOJIBI KETOHOB B
peakuuax raJJoreHUpoBaHUs, U30TONIHOI'0 OOMeHa M paleMu3anyi. KUCIOTHBIM U OCHOBHOM KaTaJ/IU3 3TUX peaKuui. EHONIAT-HOHBI, MeTo-
Zlbl UX reHepUpoBaHus. /IBOMCTBEeHHAs1 peaKLJMOHHAs CIIOCOOHOCTb €HOJIAT-UOHOB.
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36. Mpunuun XKMKO. AnikuinpoBaHue U allAJIMPOBAHUE eHOJISAT-HOHOB. KeTo-eHoJibHasA TayToMepus 1,3-AukeToHOB U 1,3- KeTo3pHpoB HA
IpyMepe alleTUIaleTOHA U alleTOyKCycHoro adgupa. BsaumozenicTBre KapO0OHUIbHBIX COeJUHEHUH ¢ uingaMu ¢ocdopa (peakuus Butru-
ra). O6siacTb NpUMeHEHUS peakliuu BUTTUra B opraHnyeckoM cuHTe3€e. MexaHU3M peakiuu. MeTo/ibl reHepaluy WinjoB ¢pocdopa. Peak-
1us XopHepa Ha IpUMepe MCI0J1b30BaHUsl TPUITUI0BOT0 3dupa GocPoHYKCYyCHODH KUCTOTHI.

37. BoccTaHOBJ/IeHME a/ibJieTU/I0B, KETOHOB U @,[3-Helpe/ie/IbHbIX KapOOHUJIbHBIX COeJUHEHUU. AJIbJi0/IbHAs KOH/IeHCalus alb/leru/i0B U Ke-
TOHOB B KMCJIOH U 11[eJIOYHOU cpesie. MexaHM3M peakuuu. Jleru/ipatanus aab/ioel Kak MeTo/, CUHTe3a ,[3-HeHachlleHHbIX KapOOHUJIb-
HBIX COeJJUHEeHUe.

38. IlepekpecTHas ajibJ0/bHasA KOH/IeHCAllUs apOMaTUYeCKUX albJern/ioB Uan GpopMasb/erusa c alnpaTuiecKUMU ajlbJeruiaMyu U KeToHa-
MU. HanpaBsieHHad anbJ0/1bHAsA KOHAEHCALMA C UCII0JIb30BAaHWEM JIMTUEBBIX U KDEMHHUEBbIX €HOJIATOB. OrpaHUYeHHUA B UCII0JIb30BAHUU
JINTHEBBIX €EHOJIATOB a/bJeruzioB. KoHaeHcanysa anp/iernioB (KeTOHOB) U COeJMHEHUH € “aKTUBHOM MeTHJIEHOBOM rpynnoi” (KoHJeHca-
nus KueBenaress).

39. AMMHOMeTU/IMpOBaHKUe albJeru/0B U KeTOHOB 110 MaHHUXY. Peakljus anb/lern/i0B U KETOHOB C O-TaJloOTeH3aMelleHHbIMU CJ10KHBIMU 3 U-
pamu (peakuus PepopmaTckoro). beH30MHOBasA KOHieHcalusl apoMaTUYeCKUX albJern/i0B, 06/1aCTb IPUMEHEHUS U MEXaHU3M peaKL U H.
Conpsi>keHHOE pUCOeJUHEHNE EHOJISITOB K 0,[3-eHoHaM (peakuus Muxaas).

40. BoccTaHOBJIeHUE a/lb/lETH/I0B U KETOHOB /10 CIUPTOB U ajikaHOB. Peakiuu KumxxkHepa-Bosibda u KinemmeHceHa. BoccraHoBUTeIbHAsA uMe-
pU3alnusa KETOHOB /10 BULIMHAJIbHBIX AM0JIOB. Peakiuu rupuaHoro nepeHoca. Bocctanonisienue no MeepBeiiny-IlonHaopdy-BepJero. Juc-
IpPONOPLIMOHMPOBaHUe alberuzoB no Kanuununapo (Mexanusm). [lepekpectHas peakyus KanHunuapo.

41. Okuc/jeHHe KeTOHOB NepKkucaoTaMu o batepy-Busiurepy. o,3-HenpegenbHble anbieruibl ¥ KeTOHbL. MeTO/bI TOJIy4YeHUs: KOHIeHCal1y,
OKHCJIEHUE aJJIMJIOBBIX CIUPTOB, U p. Conpsi>)keHWe KapOOHUJIbHOM IPYIIbI C IBOWHOM YIJIEPO/I-YTIE€POJHON CBA3BIO.

42. Peakuuu 1,2- 1 1,4-nprucoeiMHEeHNS JUTUMOPTaHUYECKUX COeJMHEHUH, TPUAJIKUI00PaHOB, AUAJIKWJI- U AUAPUJIKYTIPATOB, aMUHOB, LIUAHU-
CTOr0 BOJIOPO/ia, rasioreHo0poA0B. ConpskeHHOe pUucoejuHeHUe eHOoNATOB (MuxasJn).

Cnucok BOIIPOCOB K KOJIZTIOKBUYMaM 110 OpFaHPl‘lECKOﬁ xumuu 11 ceMecCTp:

43. TlonyyeHne KapOOHOBBIX KUCJIOT OKUCJIEHUEM CIIUPTOB, aJIbJeTU/0B, aJIKEHOB, AJIKUJI0€H30J10B. ['Mp0/IM3 NPOU3BOAHbBIX KApOOHOBBIX KH-
cnoT. CHHTe3 Ha OCHOBE MeTa/lJIOOpPraHu4YecKux coeiJuHeHUM.. CUHTe3bl Ha OCHOBe MaJIOHOBOT0 3¢upa. [IpoMbllIeHHOE ToJlyYeH e My-
PaBbUHOW U YKCYCHOU KHUCJIOT.

44. TanoreHnpoBaHue KapObOHOBBIX KUC/IOT 10 ['estto-Posibrapay-3eMHCKOMY. JJIeKTPOJIN3 coJled KapOoHOBBIX KUC/IO0T 110 Kosibbe, fekap-
OOKCHUIMpOBaHUeE coJiel 10 XYHCAUKKepY, MTUPOJIN3 COJIeH 1leJI0UHO3eMeIbHBIX MeTalJIoB KapOOHOBBIX U IUKapOOHOBLIX KHUCJI0T. Henpe-
JleJibHble KapOOHOBBIE KUCJI0Thl. He3aMeHUMble )KMUpHble KUCA0ThL. ['asoreHanrugpubl. [losydeHure ¢ moMolblo rajoreHuioB pocdopa,
TUOHUJIXJIOPU/IA, OKCAJIUJIXJIOPUAA.

45. CBoKcTBa: B3aUMO/JIeCTBUE C HYK/JI1e0QUJIbHbBIMU peareHTaMu (BoAa, CIMPThI, aMMHUAK, aMUHBI, TH/IPa31H, MeTalJIoOOpraHu4ecKre coesu-
HeHUA U Ap.) BoccTaHoBIeHMe 10 anberu/ioB (1o Po3eHMyHAYy U KOMIIJIEKCHBIMU M pUJIaMU MeTaJls10B). B3anMo/ielicTBue rajsioreHaH-
TU/IPU/IOB C lUa30MeTaHOM (peakuus ApHATa-IuicTepTa).
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47.

48.

49,

50.

51.

52.

53.

54.

55.

CrnoxHble 3¢upbl. MeTo bl Oy4YeHHUS: 3TeprPUKaALUSA KapOOHOBBIX KUCJIOT (MeXaHU3M ), ajiJINPOBaHUeE CIUPTOB U aJIKOT'0JISITOB alluJ/ra-
JIOTeHUJIJAMU Y aHTU/PUJIaMH, AJIKUJIMPOBAaHUe KapOOKCU/IAT-aHUOHOB, PeaKLMU KUCJIOT € IMa30MeTaHOM, aJIKOr0JIM3 HUTPHUJIOB U Jip. Me-
TO/ibl CUHTEe3a JIaKTOHOB. CUHTe3 opT03QupoB. Peakinu c10>KHBIX 3QUPOB: T'UAPOIU3 (MEXaHU3M KUCJIOTHOTO U OCHOBHOT'O KaTaJlh3a), aM-
MOHOJIU3, Nepe3TepuUKaL s, peaKLiuy C MeTa/JIOOPraHMYeCKUMHU COeJUHEHUSIMH, BOCCTaHOBJIEHHE [10 CIMPTOB U aJIbJeru/0B.
AHruapuzael. MeTo bl oJNy4eHUs: JeTHApaTalus KUCJA0T ¢ noMolbio P20s 1 ¢pTaneBoro aHruapu/ia; auuaiMpoBaHue cojleld KapOOHOBBIX
KUCJIOT XJIOpaHTuJpuaaMu. Peakuuu anruzpuioB kucaoT. KeteHn. [losyyeHne v cBOMCTBa.

CnoxxHoadupHaa KoHJeHcanusa KiuaiizeHna. MexanusM peakyuu. [lepekpecTHas KOHAeHcaLUs CJI0KHBIX 3QUPOB € 3¢rpaMu LaBesIeBOH,
YTOJIbHOW KHCJIOT UM € 3GUpPaMU apOMaTHUYeCKUX KUCJI0T. BHyTpuMoJieKyisspHas KOHZleHCaL s CA0KHBIX 3QUPOB BYXOCHOBHBIX KUCJIOT
no /lukMaHy. KoHieHcal sl KETOHOB CO CJI0KHBIMU 3UpaMHU Kak MeTo/, cuHTe3a 1,3-aukeToHOB. CUHTE3BI C alleTOYKCYCHbIM 3QUPOM.
AnyiorHOBast KOHJeHCcalUs CI0XKHbIX 3GUPOB. CHHTE3bI C MaJIOHOBBIM U alleTOYKCYCHbIMU 3¢upaMu. [losyyeHne KUCI0T U KETOHOB.
Hutpusbl. MeTozbl oJlydyeHUd: AerupaTaysa aMUi0B KUC/IOT, aJIKUJIMpOBaHUe aMOU/IeHTHOTO LIMaHU/I-UOHa, UCII0JIb30BaHUe Mexda3s-
HOro Katasu3a. CBoMCTBa: THAPOJIM3, BOCCTAHOBJIEHHE KOMIIJIEKCHBIMU TMPUIAMHU METAJIJIOB [0 aMUHOB U a/IbJleru/10B, B3aUMO/ eUCTBHE
C MarHUM- U TUTUHOPTraHUYECKUMHU COeJUHEHUSMH, peaKLusl HUTPUJIOB co cnupTtaMu U HCL

AMuzpl. MeToibl OJIy4YeHUS: aljUJIMPOBaHNe aMMHUaKa U aMUHOB, TMPOJIM3 KapOOKCU/IAaTOB aMMOHHUS, CUHTE3 U3 HUTPUJIOB, U30MepHU3aLus
OKCUMOB 110 bekMaHy. CUHTe3 [IUKJIMYEeCKUX aMU/I0B - JJaKTaMoB. CBOMCTBA: 'MAPOJIU3, BOCCTAaHOBJIEHUE 10 aMUHOB. /leru/ipatanusa aMHu-
JoB. [leperpynnupoBku 'opmana v Kypiuyca. [IoHSITHE 0 CEKCTETHBIX TEPErpyNNUPOBKaX.

J/IByXOCHOBHbIE KHCJIOTbI, CHHTE3, I0BeJleHHe JUKapOOHOBBIX KUCJIOT IPU HarpeBaHUMU. [JU3THIOKCAIAT B CUHTe3e. MaJloHOBBIM 3gup B
CUHTe3e, B peakiuu Muxasnia u KHeBeHare . AqunuHoBas kucaoTta. KonjeHcanusa JJukMaHa. ALIMJIOMHOBasA KOHZeHcal s 3pHUpoB JUKap-
OOHOBBIX KHCJIOT.

HenpepenbHble kucaoThl. CuHTe3 3dupoB —peakuu KHeBeHnares, Butrtura, [lepkuHa, Xeka, u3 3- okCMKUCA0T. OCOGEHHOCTH CBOMCTB B
3aBUCHMMOCTH OT MOJIOKEHUS ABOUHOM cBsA3U: 1) [IpucoeiiHeHMe GPOMUCTOrO BOAOPOAA, HYKJIe0UIO0B, 2) MUTpaLUs ABOMHOU cBsA3U. He-
HaCbILeHHbIE )KUPHbIe KUCJI0ThI B opranusMe. [loHATHe 0 He3aMeHUMBbIX )KUPHBIX KUCJI0TaX.__

MeTozpb! nostydyeHus1 GeHoJI0B U3 apeHCyIbPOKHUCIOT, apuIrajJoreHn/10B, MOHOB apeHra3oHus. [losryyeHne ¢peHos1a B NPOMBILJIEHHOCTH
13 KyMmoJa (u3onponuibeHsoa). @eHosnl kak O-H KUCI0THI, BAUSHUE 3aMeCTHUTeIeW HAa KUCJIOTHOCTD ¢peHoJ10B. [loslyyeHHe NPOCThIX U
CJI0XKHBIX 3¢HpoB $peHos10B. OkHcIeHre peHo0B. MHOroaToMHble GeHOoJIbl (IMPOKAaTEXUH, Pe30PIMH, TMAPOXHUHOH). OkucaeHne GeHOJI0B.
XuHoHbL. CuHTE3 1,4-6€H30XMHOHA, 1,4-HadpToxMHOHA. CBOMCTBAa XMHOHOB KaK OKUCJIUTEJEHN, KAK HEHACBIIEHHbIX KETOHOB (peakiuu ¢
HHal, HCN), nueHoduioB B peakuuu Juabca-Anbaepa. ApOKCUJIbHbBIE paJIuKasbl. Peakiuu 3/1eKTPOPUIBHOTO 3aMellleHUsI B apoMaTHye-
CKOM KoJiblie ¢peHO0JI0B: raJloreHUpoBaHNe, HUTPOBaHUe, CyJ1bGUPOBaHUE, HUTPO3UPOBaHUeE, aJIKUIMPOBaHKe, alluJIMpoBaHue, GOpMUIIH-
poBaHue. PeHosdTanenH. KapbokcuirpoBaHue 1e/104HbIX coseit peHos10B o Kosbbe. Peakuus Pelimepa-TumMana s ¢penosos. [lepe-
rpynnupoBka KiaiiseHa

AnudaTtnyeckre ¥ apoMaTHUeckre HUTpocoeanHeHUs. [losnydyenue. CBolicTBa. BoccTaHOB/IeHME HUTPOAPEHOB B KUCJIOH U 1LeJI0O4HOH cpe-
Ze. [I[poMexxyTouHble NPOAYKTHI BOCCTAaHOBJIEHUSA HUTPOTpyNIibl (HUTPO30COeJUHEHUS], apUITHPOKCUIAMUHBI, a30KCH-, a30-, TH/Apa30coe-
JvHeHUs). beH3uuHOBas neperpynnupoBka. CeJleKTHBHOE BOCCTaHOJIEHHEe HUTPOrPYINbl B AUHUTPOApeHax.
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56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

AMMHBI Kak ocHOBaHMUs. Kinaccudukanuus aMMHOB. MeTO/1bl NOJIyYeHHUS: aIKUJIUPOBaHWe aMMUaKa U aMUHOB 1o ['opmaHy, pTanumua Ka-
sus (Fabpuasb), BOCCTAHOBJIEHHE a30TCOAEPKALIMX NPOU3BOJHBIX KAPOOHUJIbHBIX COeJUHEHUN U KAPOOHOBBIX KUCJIOT, HUTPOCOEJUHE-
HUH, HUTpUJOB. [leperpynnupoBku 'opmana u Kypuuyca. BocctaHoBUTe/IbHOE aMUHUPOBaHHE KapOOHUJIbHbBIX COeJUHEeHU . B3auMoiei-
CTBUE aJIbJIETU/IOB U KETOHOB ¢ popMuaToM aMMoHus (JlelikapT). Peakyus PutTepa. AMUHHUpoBaHue o YabMany. [lannaguii-
KaTaJu3UpyeMoe aMUHUPOBaHUE apUJITraJ0OTeHU/10B.

CpaBHEHHE OCHOBHBIX CBOMCTB aiMpaTHUECKUX U apOMAaTUUYECKHUX aMUHOB. BliMsiHMe HAa OCHOBHOCTb aMMHOB 3aMeCTHUTeJIel B apoMaTuye-
CKOM siipe. AJIKUJIMPOBaHKe U allUJIMPOBaHMe aMUHOB. TepMuyeckoe pa3J/iokeHUe TAPOKCU/0B TeTpaalKuiaMMoHus no 'odmany. UaeH-
TUPUKALUSA U pa3/iesieHue TEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHUHOB C MOMOLIbI0 6eH30JcyIbdoxaopua (npodba XuHcbepra). Bsau-
MO/IeMCTBHE NIEPBUYHBIX, BTODUYHBIX U TPETUYHBIX aMHUHOB C a30TUCTOM KUCJI0TOU. OKUC/IeHHe U TaJIoTeHUPOBaHWe aMUHOB.

Peakuuu 3/1eKTpodUIBHOTO 3aMellleHHs1 B 6EH30JIbHOM KOJIblie apOMaTUYECKHUX aMUHOB: FaJlorTeHUPOBaHue, CyJibGUpPOBaHUE, HUTPOBAHHUE,
anuaupoBaHue, OpMUIMpPOBaHHUE. 3alUTa AMUHOTPYIIIbL

ApomMaTuyeckue fJua3ocoeiMHeHUd. Peakiuy Jrua3oTHpOBaHUSA IEPBUYHBIX apOMaTUYECKHMX aMUHOB. Y CJIOBUSA JUa30THPOBAaHUSA B 3aBUCH-
MOCTH OT CTPOEHUSI aMUHA. MexaHu3M, IPUpPOo/ia HUTPO3UPYolero areHTa. CTpoeHHe U yCTOMYHUBOCTbD cosiel ina3oHus. CTabuibHbIE KO-
BaJieHTHble GOpMbI AiMa3ocoeJuHeHUN. KUC/I0THO-OCHOBHBbIE paBHOBECUS C Y4aCTUEM KaTHUOHA apeH/jMa30HUsl. Peakiiuu apoMaTHUYeCKUX
Jlna30Ccoe/JMHEHUH C BblleJieHHeM a30Ta (3aMeHa IMa30rpynibl Ha THAPOKCUI-, FTaJIOTeH-, IUaHO-, HUTPOTPYNNY U BOJOPOJ,

Peakuuu guazocoeiuHeHUN 6e3 BblJleJIeHUS a30Ta: BOCCTAHOBJIEHUE J10 apUJITH/PAa3UHOB, a30coueTaHUe. A30coueTaHUe KaK peaKkLus
3JIeKTPpOUIBHOTO 3aMellleHUs. A30- U JMAa30COCTABJISIOLUE, YCIOBUS COUETAHUS C aMUHAaMU U GeHoJIaMU. A30KpPaCUTENTH U UHUKATOPBI.
[IponsBoaHbIe MOMBaZIeHTHOT O HoAa. /luazomMeTaH. Peakjus ¢ KUCJIOTaMU U KETOHAMH.

Peakuuy apoMaTHYeCKUX IUa30COeJMHEHUH C Bbl/leJIEHMEM a30Ta (3aMeHa AMa30TPyNIbl Ha TUAPOKCHUII-, TAJIOTE€H-, [UAHO-, HUTPOTPy NIy
v BoZiopoA). CuHTe3 6uapuioB o 'ombepry. Peakuuu guasocoeiHeHUH 6€3 BblJleJIeHUSI a30Ta: BOCCTAHOBJIEHHE J10 apUJITH/PAa3UHOB,
aszocoyeTaHue. A30coueTaHUe KaK peakLUsl 3/1eKTPOUIbHOr0 3aMelleHrs. A30- U IMa30COCTaBJISIOIIME, YCIOBUS COYETAaHUSI C AMUHAMU U
deHos1aMu. A30KpaCUTENN U UHAUKATOPBIL.

AnvnykanyecKkue yriaeBogopoAbl. JHePTUsl Hanpsi>KeHUs], TUIIbl HAaNPsi>KEeHUS B LIUK/I0aKaHaX. Kinaccudpukanusa annuukiaoB. Konpopma-
UM [JUKJIOTEKCaHa U UX B3auMHbIe nepexo/bl. KoHpopManuu MOHO- U iu3aMelleHHbIX TPOU3BOHbIX IIMKIOTeKcaHa. Biausnue kondpopma-
LIMOHHOT0 MOJIOXKEeHUS Y QYHKLMOHA/TIbHbBIX TPYII HA PeaKIIJMOHHYI0 CHOCOOGHOCTDb HAa pUMepe peaKl Uil 3aMelleHus], OTIIeNJIeHUs], OKUCJIe-
HUs1. OCOGEHHOCTU CBOMCTB COeJMHEHUH CO CPEeITHUM pa3MepoM LIMKJIA.

MeTo/bl CHHTE3a UKJIONPOINaHa, [UKI00yTaHa U UX NPOU3BOJHbIX. 0COOEHHOCTU XMMUY€ECKUX CBOUCTB COeJUHEHUH C TPEXUJIEHHbBIM I[UK-
JioM. CHHTe3 coeJUHEHUH PAZJA [UK/IONEeHTaHa U [JMKJIOoTreKcaHa. Peakliuy paciimpeHus U Cy>KeHUs LIMKJIa IPU Jle3aMUHUPOBaHNUU NIepBUY-
HbIX aMUHOB (/leMbsiHOB). ClielHaibHble METO/IbI CHHTE3a COeJMHEHUH CO CPEeIHUM pa3MepPOM LIMKJIA U CHHTE3 MaKPOLUKJIOB.

®ypaH, THodeH, nuppost. CuHTe3 U3 1,4-aAuKap6oHAbHBIX coearHeHUH ([Taanb-KHopp). CuHTe3 nupposioB o KHoppy. Jlpyrue MeToAbl CHH-
Te3a. ApoMaTUYHOCTb. OpUeHTaLUs 3J1eKTPOPUIBHOTO 3aMellleHHs B MATUYJIEHHbIX apOMaTUUYECKUX TeTePOIMKJIaX: HUTPOBaHUE, CyIbdu-
pOBaHHUe, rajloreHupoBaHue, pOpMUIUPOBAHME, ALUTMPOBAHUE U AP.

Nupos. CUHTEe3 NPOM3BOAHBIX MH/0J1A U3 apUJITHApa3vHa U KeTOHOB 1o Puuiepy. MexaHU3M peakiuu. Peakuyuu 3ieKTpodUIbHOTO 3aMe-
LIeHUs AJIs UH/0J1a U ero NPOU3BOAHBIX. [MAPOKCUUHA0BI B IpupoJe. UHauro.
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

[lupyuanH. ApoMaTHYecKUU XxapaKTep NMPUJHUHA, CPaBHEHUE C MUPPOJIOM U 6eH30J10M. [IlMpuinH Kak ocHOBaHMe. Peak1juu ¢ raJlouJHbIMU
aJIKUJIaMU. Peakiiuu 3/1ieKTpoUIBHOTO 3aMellleHUs B TUPUJUHE: HUTPOBaHUE, CyJibGUpOoBaHue, rajioreHupoBaHue. N-OKHUCh NUPUAUHA U
ee MCMN0JIb30BaHUE B HUTPOBAaHUU. Peak|uu HyK/1e0PUIBbHOTO 3aMellleHUsI B TUPUIUHE.

CHHTe3 XMHOJIMHA U 3aMellleHHbIX XMHOJIMHOB U3 aHWIrHa 1o Ckpayny u /ledbHepy-Musiepy. [lupuivH ¥ XUHOJIMH KaKk OCHOBaHu4. Peak-
UM IUPHU/AMHA U XMHOJIMHA C aJIKW/TrajoreHuaMmu. Peakiuu aieKTpoUIbHOI0O 3aMelleHUs B XUHOJIMHE U TUPU/JUHE: HUTPOBAHUE, CyJib-
dupoBaHUe U raJloreHMpoOBaHUE.

HyksneodunbHoe 3aMelieHMe aTOMOB BOJIOPO/ia B XUHOJIMHE U MUPU/IMHE B peaKLUsIX C aMU/IOM HaTPUs U JUTUHOPraHUYECKUMU coeJiuHe-
HUSAMU. UMu1a30.1, TayTOMepUsi, aMPOTEPHOCTh, HYK/Ie0PUIbHBIA KaTalnu3 TUAPOJIN3a ALUIXJI0OPHU/IOB.

Tuctupus. [lupumuanH. HykineoduibHoe 3aMellieHYe B XJI0OpIUpUMHUAMHAX. CHHTe3 NUPUMHUMHA U3 MaJIOHOBOT0 3¢Upa U MOYEBUHBI Ue-
pe3 6apOoUTypOBYIO0 KUCAOTY. [lyprH. A30OTUCTBIE OCHOBAaHUSA HYK/JIE€UHOBbBIX KUCJIOT.

Hykneosuabl. Hykneotuasl. Ctpoenue JHK u PHK. OTnnuus mexay Humu. Baxknelmue ¢pyuknuu JAHK u PHK. Peninkauus - TpaHckpun-
U - TPaHCAAUSA. MUHOpHBIEe oOCHOBaHUs. KoMmnyieMeHTapHbIe ocHOBaHus. JledekThl enu JJHK. Penapanus. [IpyHIMNI HCOJb30BaHUS
NoJINMEePa3HO-1eMHOW peaKLMy U CeKBeHUPOBaHUs s aHanu3a AHK v guarHoctrku 3a6o/ieBaHU .

AMuHoxkucnoThl. Kinaccudukanus (HesaMeHUMble, 3aMeEHUMbIe, TUAPOPUIbHBIE, THAPOPOOHBIE). KMcl0THO-0CHOBHBIE CBOUMCTBA. AM$O-
TEPHOCTb, U303JIEKTpUU€ECKas TOYKA, NOATBEPKAEHHUE LIBUTTEP-UOHHOTO CTPOEHHUS, 3/IeKTpodopes. XUMHUYeCcKHUe CBOMCTBA (CBOMCTBA Kap-
OOKCUJIbHOU U aMUHO-TPYIII, XeJ1aThl, 6eTauHbI, IOBe/IEeHUE IPU HAarPEBAHUU, CUHTE3 CJI0XKHbBIX 3GUpPOB U N-auunpoBaHue — MyTb K Nel-
TUJAHOMY cHTe3y). CUHTe3 U3 raJoreHKapboHOBbIX KUCJIOT (2 crnoco6a, BKkiatovas pTaauMuHbli), cuuTes lllTpekkepa. JHAaHTUOCETEKTUB-
HbIM CHHTE3 aMUHOKUCAOT (GepMeHTaTUBHOE pa3zeieHre, CHHTE3 C UCII0JIb30BaHUEM XUPaJbHbIX KaTaau3aTopoB). OnpesesieHre N-
KOHIIeBOM aMHUHOKHCJIOTHI.

YraeBojbl. YTo Takoe D-psij yriieBogoB? Kiaccudukaius yrieBoJoB: a) o koandecTBy aTroMmoB C; 6) no Haiauuuto C=0 uau CHO rpynm; B)
110 KOJIMYECTBY UUKINYECKUX pparMeHTOB. CUHTE3 yryieBoJo0B U3 D-riuiepruHoBoro anpjaeruaa no metoay Kunvauu-®umepa. CtpoeHue
r10K03bl. OTKpbITas U LUK/IWYecKass GOpMyJibl TJI0KO3bl, MAHHO3BI, FaJIaKT03bl, pu603bl. PopMyJibl Xeyopca.

[TupaHo3bl U PypaHo3bl. [lepexos 0T OTKPbITONH GOPMYJIbI K [UKIANYECKOH o Xeyopcy. KoHdopMaluu riroko3bl. JMTMMepPhl, aHOMEPHI, My-
TapoTauus. AHoMepHbI 3pdeKT. XuMUUYecKue CBOMCTBA IJII0K03bl KaK aJib/leTM/I0CIUPTa: a) XeJaThl C MOHAMHU METAJLJIOB, NOJIyYeHUE [JIU-
KO3U/0B, NOJIHBIX TPOCTHIX U CJI0KHbBIX 3QHUPOB, U30NPONUIUeHOBas 3aLinTa; 6) okucaeHue CHO rpynnbl MOHaMU MeTaslJIoB, 6GpOMHOM
Bogoi, HNO3.

Pacuensienue no Bouito. Peakijyus c aMrMHaMU U NoJiydYeHHE 03a30HOB. BaxkHel1IMe NPUHIUIIBI U IPUEMbI U30MPATEIbHOTO aJIKUJINPOBaHUS
pPas3/IMYHbIX THIPOKCUIIOB B IJII0Ko3e. D-PpyKTo3a Kak npeAcTaBUTe b KeT03. OTKpbITas U LUK/IWYecKass GopMyJibl. Peakiius cepeGpssHOTo
3epkaJia /11 PYKTO3BI.

Peakuuy, kaTajusupyeMble KOMIIJIEKCAMU MTepeX0HbIX METAJLJIOB (KpOCC-COUeTaHUe U peaKlys XeKa B CHHTe3e apeHoB, peakus CoHora-
IIMPBI, peaKlus MeTaTe3rca B CHHTe3€e LIMKJ/I0aJKeHOB, Na/l/IaJuii-KaTaJIu3upyeMoe aMUHHUPOBaHUe).

BapuaHTbI KOHTPOJIBHBIX pa6oT
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I KoHTpOJILHAsA pa6oTa

1. B Bamewm pacnopsi:keHUH UMeIOTcs (S)-0yTaHoJI-2 U ciiefiytolie peareHThbl: a) KoHI. HBr; 6) KBr u /IMCO; B) TsCl, nupuaun, KBr u
anetoH; r) KBr u H2SO4. Kakue U3 npuBe/leHHbIX peareHTOB M03BOJISIIOT NPeBPaTUTD (S)-6yTaHou-2 B (R)-2-6poMOyTaH C XOPOIUIUM BbIXO-
JIOM U1 BBICOKOW ONTHUYECKON YUCTOTONU? OTBET MOAPOOHO 0O60CHYUTE (CXeMbl U MEXaHU3MbI peaKIii, TO60YHbIE IPOLECCHI).

2. llpeBpatute mpaHc-1,2-nudeHnnstuneH (mpaHc-cTuabbeH) B me30- u D,L-1,2-nubenunn-stanauonsi-1,2. lns nosnydeHHbix Bamu
ZIM0JIOB IpuBeAuTe npoekuuu Puiepa (yrieposHas LeNb paclo/ioKeHa 110 BepTUKaIn) U AaiTe R,S-0603HaueHUs aCKMMeTPUYECKUM
LleHTpaM.

3.  1-Bpom-2-peiiTepo-1-¢penunnponan, opmysia Puiiepa KOTOporo UsobpaxceHa HUKe, 06paboTaIv pacTBOPOM mpem-6yTHUaaTa
Ka/usi B mpem-6yTaHoJie. Kakve NpoAyKThI (C y4€TOM CTEpeOXUMHUH) IPU 3TOM 06pa3yroTca? OTBeT N0Jpo6HO MOTUBUPYHTE C UCTOJIb-
30BaHHUEM CTepeoXMMHUYeCKUX NpoeKuni HbroMeHa. [ly1g ucxoHoro coejuHeHus Aante R,S-0603HaYeHUs1 aCHMMeTpHUUYECKUM LleHTpaM.

4.  Cnektp AMP 1H coenunenus c 6pyTTo-dopmysoit CoH1g0 (4) comepkuT 2 cunreta ¢ @ 0.96 m. a. u 1.36 M. J1., yIIMPEHHbIA CUHT-
getc@ 2.3m. a.u2 aybaerac 5.39 (3Ju-n =16 I'u) u 5.62 M. A. (3Ju-u = 16 I'y) c cooTHOILIEHUEM UHTEHCUBHOCTEMN curHasioB 9:6:1:1:1. Ilo-
cJle BCTPAAXUBaHUA 3TOro coefuHeHus ¢ D20 B cnekTpe ucdesaeT curHai ¢ @ 2.3 m. a. [Ipegiioxxurte cTpyKTypy coejuHeHud (4) ¥ noay4u-
Te ero, UCNO0JIb3yd B Ka4eCTBe UCXOHbIX COeIMHEHUN MeTH/IalleTUJIeH U mpem-0yTUIaleTUIIEeH.

5. OfHo M3 coeJjlMHEHUH, OTBeYaAIOIIUX 3a 3aNax IOMUJI0POB, UMeeT CJle/lyIoliiee CTpOeHHe

P O

N
H

CHCHy  CH,C

PN
H H

HOJIy‘{I/ITe AdaHHOE COeAMHEeHHEe U3 3THUJIEHA, dLl€eTHJIEHAd, 3TAHOJIA U JPYTI'HUX HeO6XO,£[I/IMbIX peareHTosB.
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Il KOHTpOJIbHAsA paboTa

1. Kakoe cTpoeHue umeroT NpoAyKThI (A-D), o6pasymoiimecs B pe3yJibTaTe HUXKeNPUBeJeHHbIX TpeBpalleHuit? (2.5 6as1a).

Ky,COs / CgHg NO,
Br(CH;)sNO, —C) A (CsH9NO») (1 6amr) .
MeONa / MeOH
e > B (0.5 6aia)
t°C
I
CH; COOH
NaNH, / sxuak. NH; Na / xumx. NH;
> » D (0.5 6anna
» C (0.5 6amna) HOH ( )
Br CH3
OCH;
2. Ocy1iecTBUTH CieAylolye peBpalleHus (peareHThl - JII0Oble, YUCJIO CTa,LLI/If/'I - IPOU3BOJIbHOE). (4 6aJiia).

/Q\ (1 5 6anna) © (0.5 Ganna) /©\

b) E>7N(CH3)2 <— Ii>:0 —» Ii>< (2 6anna)
NH,

3. Hcnosb3ys HeopraHU4ecKHle peareHTbl, IpeBpaTUTE ToJyoJ B 2,3,4,5,6-ieHTaieiTepruitbeH30MHY10 KUcaoTy. (1 6as).
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4, ®eHUNTUAPOKCUNIAMUH MDY HarpeBaHUHM B NPUCYTCTBUM KaTaJUTHUYECKUX KOJUYECTB KUCJAOTHI eperpyninupoBbIBaeTCs B U30MepHOe
eMmy coeauHeHue X, B ciektpe MP H KoToporo o6Hapy»keHbl 2 IUPOKUX CUHTJIeTa ¢ @ 4.35 1 8.38 M. A. u 2 ay6seTa B o6actu 6.0-7.0 M. 1. C
COOTHOLIEHUEeM UHTEHCUBHOCTe! CUrHasoB 2:1:2:2. [IpefJioxkuTe CTpYKTYypy coearHeHUs X.

5 U3 ¢pTanumuaa nosyuuTe aHTPAaHUJIOBYIO (0Opmo-aMUHOOEH30MHY0) KUCI0Ty. KakoBa cCTpyKTypa a3okpacuTeJis Z, nojyJarolie-
rocsi Ipy a30COYETAHUU JMa30TUPOBAHHON aHTPAHUJIOBOW KUC/IOTHI ¢ coeiuHeHreM Y npu pH 5.
SOsH
H,N
Y OH
6. M3 6pombeH30s1a, 3TU/0BOrOo 3dupa kopuuHod kucaoTel (PhCH=CHCOOEt) u jgpyrux HeoO6XOJHWMbIX peareHTOB MOJy4yuTe 3-

dbeHunnHAaH-1-0H ¥ 1,3-audenunn-1H-uHaeH.

Ph Ph
0] Ph
3-benunmeAaH- 1 -0H 1,3-mudennn- | H-unnen

7. MWcxojns u3 6eH30MHON KHCJIOThI U HEOPTaHUYEeCKUX peareHToB, OCyllecTBUTe cuHTe3 ¢peHunsonuanata (PhN=C=0) u N1-peHun-N2-
O€eH3UJIMOYEBHHBI.

8. [lvkJioneHTaeH B MPUCYTCTBUM OCHOBAHUM KOHJEHCUPYeTcs ¢ 6eH30peHOHOM ¢ o6pa3oBaHueM coefuHeHus I (MosiekyasspHas ¢op-
mysa CigHi4). CoeguHeHue 1 UMeeT BbICOKUM AUMOJIbHBIM MOMEHT U CIIOCOOHO pearupoBaTh KakK C 3J€KTPOPUIbHBIMU, TaK U C HYKJI€ODU/Ib-
HbIMU peareHTaMu. Tak, coeguHeHue I serko ¢popmunupyetcsa no Bunbcmeliepy ¢ ob6pa3oBanueM coeauHeHus Il (MosnekynsipHas popmysia
C19H140) ¥ pearupyeT Ha X0JI0[ly C METUJLJIUTHEM C obpa3oBaHueM coefrHeHus III (MosekynsspHasa popmysa Ci9Hi7Li). O6bsicHUTE, TPUYHUHY
noBbilieHHON CH-KUC/I0THOCTH UK/I0NeHTaAueHa. [IpuBeuTe cTpoeHue coeiuHeHus | U 06'bsICHUTE MPUPOAY €ro BbICOKOTO AUIOJIbHOTO MO-
MeHTa. Kakoe ctpoenue umerot coegunenus Il u 1117 OTBeThl NoApOOHO MOTUBUPYUTE.

III koHTpO/ILHAsA paboTa
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1. a) Hanuumyte npoAyKThl FTHAPOJIN3a BOJHOU KUCIOTOM C/IeAYIOINX COeIUHEHUM:

0 CH;. OH
CH; 0) OCH;
O O
a) 0) B)

6) BribepuTe U3 NpUBEJEHHBIX HUXKE COeIMHEHUH Te, KOTOpble MpU JeMCTBUM M30bITKA MOJA B IIEJ0YHOU cpejie AafyT MOJ0XKH-
TeJIbHYI0 H0A0POPMHYI0 PeaKLUIO.

CH;, OCH; CH3;0, O—CH,—O—CH;

GO

r) 1)

OH @)

| 0 P I
CH3CH20H 5 CH3—CH—CH3 5 CH3—C\ ; CH3CH2CH2—O—C\ 5 CHZ—C—CH3
H CH;
a) 0) B) r) )
2. BpOMI/IpOBaHI/Ie aL[eTOCbeHOHa B KHCJIOU cpeae gaeT BeueCcTBo X. HpI/IBe,ELI/ITe cxXemMy O6paBOBaHI/IH IMMpOAYKTa Y, IMOJIY4€HHOTI' O BBaPIMO,ZleP'I-

cTBUEM coefuHeHUs X ¢ 1-MUPPOSIMAMHOLUKIOTEKCEHOM-1 ¢ moceytouieid 06paboTKOM peaKIIMOHHOW CMeCcH BOJAHOW KHcJ0TOW. HanumuTte
peareHTbI ¥ YCJI0BUS CHHTE3a UCXOAHOT0 1-MUPPOUAUHOIIMKIIOTeKceHa-1.

3. HUcxons u3 6eH3anbaerusa, 4-ruipokcubeH3anberu/ia, alleToHa U Apyrux Heo6X04MMbIX peareHTOoB, TOJIyYHUTe AYIIUCThIE BelllecTBa: a)
4-(4-ruapokcudeHuns)oyTaHoH-2 (“KeTOH MaJiuHbl") U 6) 4-peHunobyTeH-3-01-2.

) IponaHais, TOHA, LIUKJIOT HOHAa U CUX HE0OX0IUMBIX CEHTOB MOJIYYUTE OULIMKIUYECKUN Hell JIbHBIN KeTOH A U 06-
4 W3 nponaHasd, alleToHa KJIOTeKCaHOHa e06x0 eareHToB I10 e0 K ecK enpeje KeTOH A U 00
paboTaiTe ero a) AUMETHUIKYNPATOM JHUTHUSA C MOCTEYIOIMM THAPOJIU30M U 6) METUJIJIMTHEM C MTOCJAEAYIOIIAM THAPOJIU30M.

0)
A CH,CHj;
5. [IpeasioxuTe criocob cuHTe3a BelecTBa I, uMes B pacnopsikenun TpudeHusnpocouH, 2-6pomMnponeH-1, rekcaguen-2,4, opManberua u

3TUJIOBBIN 3QUP GPOMYKCYCHON KHUCJIOTHI.
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CH,

CH;
CH=CH—COOEt
CH; I
6. W3 1,4-nubpoMbyTaHa, MeTAHOJIA U APYTUX HEOOXOIUMbIX PeareHTOB MOJYYUTE a) LIUKJIONEHTAHOH U 6) @-BasiepoJiakTOH (BHYTPEeHHUH
CJI0’KHBIN 3UP 5-TUPOKCUTIEHTAHOBOU KUCIOThI) U B) 5-MeTUIreKcaHAMO0JI-1,5.
7. a) W3 aneToHa ¥ MaJIOHOBOTO 3QUPa, UCIOJb3Ys JIDOble OpraHuYecKre U HeOpraHUyecKue peareHThl, MoJydyuTe coeluHeHus A, B u
C:
o 0 PhCH\
\ CH, CH, CHs CHj; CH;
CH, CH; CH; CHj CHj
o 0 PhCH
A B C
(TMMeIoH)
06) JumenoH (A) npuMeHsieTcsl /11 OOHAPYKEHUsI U UJeHTUPUKALMK KapOOHU/IbHBIX CoOeJUHEHUH (10 TeMIepaTypaM IJlaBJeHHUs

NpOM3BOJHBIX). B ciiyyae 6eH3anbernjia NnpoJyKT KOHJleHCAalluy C JUMEJOHOM B IPUCYTCTBUU OCHOBaHUs MMeeT cocTaB C23H2804 (D). [IpuBe-
JIUTe CTPYKTYpPY coefiiHeHus1 D u cxeMy ero o6pa3oBaHUsl.

IV KoHTpOJ/IbHasA pa6boTa

1. Kakue npoayKTbl 06pa3yoTcs B pe3y/ibTaTe Kax/J 0l U3 IPUBELEHHbIX HUXKE PeaKLUi:
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I Br; (1 9kB.) ) @ﬂ AcCl (1 3kB.), SnCl4= )
NH S

F
MeONa (1 9xB.) _ CH,N, (1 3KB-)‘ 0
_ MeOH o -
N F 0
T HBr
| CH;COOOH _, HNOs;, HiSOs v< )
N
N

2. Wz auneroykcycHoro a¢upa, auetopeHoHa U Jpyrux Heo6X0JUMbIX peareHTOB NOJIyYUTe 2-MeTuJI-5-peHundypaH.

3. HutpoBanue N-auetun-2,3-JUrdpouH/0J1a HUTPYIOLLEH cMechio faeT npoAyKT coctaBa C10H10N203, umMeromuu ciaenyrowu [IMP-
cnexktp (M.4.): 2,5 (3H, c); 3,0 (2H, T, ]J=7 I'u); 3,7 (2H, T, ]=7 I'n); 6,5 (1H, x, J]=8 T'n); 7,3 (1H, ymwup. c¢); 7,8 (1H, x,J]=1Tu); 7,9 (1H, ax, ]=8 T'u u J=1
I'n). [Ipeyioxute cTpyKTYypy npoAykTa. OTBET KPaTKO apryMeHTUPYHTe.

4. PacuiudpyiiTe 1eMoYKy NpeBpalleHUun:

0
: ®

I Br Mg/Hg, TiCl H
(CH)3CCCH; —2» A NS g gHg TiCly _ ¢
(C12H2,0,8) (C12H240,5) (C12H20S)

5. U3 nuksorekcaHoHa, METUJIMOU/A U PYTUX HEOOXOAMMbBIX peareHToB noayuuTe 1,3-AuMeTU/IUKI0TeKCaH (6e3 yueTa CTepe0OXUMUN ).
Jns yuc-1,3-AMMeTUILUKIIOTeKCaHa IPUBeUTe HauboJlee yCTONYMBYI0 KOHpopManuio. MoxeT v yuc-1,3-4MMeTUILMK/IOTeKCaH CylecTBO-
BaTb B ONITUYECKU aKTUBHOU dpopme?

6. W3 aHuaHHa, aleTaJjbaern/jia, aneToHa, ,E[I/IMeTI/IJICl)OpMaMI/I,ELa N HEOPraHUYECKHUX peareHTOB I10JIYy4UTe COEANHEHHE A.
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7. WU3 NMNUPpUANHAG, TJIMOWHA U APYTHUX HeO6XO,£[I/IMbIX peareHToB IMoJiyduTe CoOeJUHEHH e B.
=
|
N NHCCHoNH,
B o)

8. OpauH M3 MeTO/0B M0JIyYeHHUsI TUA30JI0B OCHOBAH Ha B3aMMO/IeICTBUM (-raJIOTeHKeTOHOB C THOMOYeBUHOM. Hanpumep, 2-aM1H04-
beHUITHA30/1 MOXKET ObITh MOJYUY€EH 10 CeAYIOlLel cxeMe:

QCCHzBr + NH,CNH, —> / I{I
I I )\
g~ NH,

I/ICXO,ELH U3 JUITHUJIOBOTO acl)upa OKTaHﬂHOBOﬁ KHUCJIIOTbI, THOMO4Y€BHUHbI U JPYTUX H606X0,CLI/IMI:>IX pearedHTos, CHHTGBprﬁTe coeJMHeHue C.

N
| H—nm,
S

C
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Bonipocsl A1 NOATOTOBKM K 3k3aMeHy (I cemecTtp):

[loHaTHE 06 ONTHYECKON aKTUBHOCTH M XMPAJIbHOCTU Ha IpUMepe OpraHU4YecKUX COeJMHEHUN C OJHUM aCHMMeTpUYeCKUM aTOMOM yTJie-
poja. [lonssiTue 06 aHaHTUOMepax U paleMaTax. R,S-HomeHkaTypa. [IpoeknimonHbie dopMyibl Pulliepa U paBuUJIa UX Ucnosb3oBaHusA. Coeau-
HEHHUS C [IByMs XMpaJIbHbIMU LieHTpaMHu. [IoHATHE 0 fUacTepeoMepax, Me30-, Tpeo- U 3pUTPo-PpopMax.

MeTo/bl CHTE3a aJIKaHOB U3 aJIKEHOB, aJIKUHOB, aJIKUJITaJI0T€HU/10B, METAIJIOOPTAaHUYECKUX COeIMHEHUH, aJib/lIETHU/I0B, KETOHOB U Kap6o-
HOBBIX KUCA0T. KoHdpopmanuu sTaHa, 6yTaHa, npoeKHOHHbIe GpopMysbl HbloMeHa. XMMUYecKre CBOMCTBA a/IKaHOB. ['ajloreHMpoBaHUe aJiKa-
HOB. MexaHU3M peakLMU. PernoHanpaB/eHHOCTb raJlOT€eHUPOBAHUS pa3BeTBJIEHHbIX alikaHOB. Cy/ibdoxjoprpoBaHue ajkaHOB. TepMuueckui
Y KaTaJIUTUYEeCKUN KPeKUHT. OTHOCUTE/IbHBIN PsiJi CTAOUIbHOCTU aJIKUJbHBIX PaJJUKaJIOB.

[Ipvposia ABOIMHOM CBSI3U B ajiIKeHaX. [[eoMeTpuyeckass U30MepHUs aJKEeHOB (LjMC- , TpaHC- U Z-, E-HOMeHKJ1aTypa). Psy cTabU/IbHOCTH aJiKe-
HOB, BbIBeJIeHHbIM Ha OCHOBE TeIJIOT THApUpPOBaHus. MeTo bl CHHTE3a aJIKEHOB M3 aJIKUJITaJIOTeHUI0B U cnupTOB. CTepeocesleKTUBHOE BOC-
CTaHOBJIeHUE aJKUHOB. Peakyuu 'opmaHa, ButTura u XopHepa (Ha npuMepe UCHOJIb30BaHUS TPUITUJIOBOTO0 3Prpa GpocHOHYKCYyCHOU KUCIO-
Thl). ['eTeporeHHOe U rOMOreHHOe TUPUPOBaHKE aJIKEHOB, BOCCTAHOBJIEHUE AUMMUJIOM. [HApUpOBaHUe aJKeHOB U aJKHWHOB. [MApo6opUpo-
BaHMe aJIKeHOB. MexaHu3M U cTtepeoxuMus. CesleKTUBHbIE THAPO6OpUpylolUe areHThbl. CHHTE3 aJIKaHOB, CIMPTOB, aJIKUJITaJ0TE€HU/IOB C MO-
MOLIbI0 60POOPTraHUYECKUX coeMHEeHUU. ['Mpo6oprupoBaHre aJIKUHOB U NpeBpallleHue aJIKeHUJI00PaHOB B aJIKEHbI U KApOOHHUJIbHbIE COE/U-
HeHHs. JJeKTPoPHUIbHOE NMPUCOEIUHEHHE K aJIKeHaM TaJioTeHOB, rajJloreHBolopoJoB. MexaHU3M peakiuu. CTEpeoXUMHUsSI U PeruoceseKTUB-
HOCTb pUcoeuHeHud. [IpaBuso MapkoBHUKOBA. Peakiuy conps»keHHOro npucoefuHeHus. 'maparanua ajikeHoB. ['[MApOKCUMepKypUpOBaHye
aJIKEHOB KaK METO/i CHHTe3a CIUPTOB (MeXaHW3M U CTepPeOXUMHs ). CUH-[UAPOKCUIMPOBAHUE AJIKEHOB /10 AM0JIOB. PeareHThbl I'UIpOKCUIUPO-
BaHUs. MexaHU3M CHUH-TUAPOKCUIUPOBAHUA. JMOKCUJUPOBAaHUE aJIKEHOB NEPKUCI0TaMHU. KUC/IOTHBIM U OCHOBHOM KaTaJIM3 TMAPOJM3a 3MO0K-
cuioB (okcupaHoB). 030H0/1M3 asiKeHOB. MexaHHW3M 030HO0/1M3a. OKUCIKMTENbHOE U BOCCTAHOBUTEJILHOE paclieneHrue 030HU/I0B B OpraHuye-
CKOM CHHTe3e. PasiukasibHble peaklUu ajkeHOB. [IpucoejuHeHe 6POMUCTOTO BOAOPO/iA, CEPOBOJOPO/JA U THOJIOB MO KpPaTHOM CBA3U (Mexa-
HU3M). AJlnyibHOE rajioreHMpoBaHue no Llursnepy. Mexanusm peakuuu. ['Mapo6oprupoBaHue aJKeHOB, peruocnenpuieckrie rujpooopupyo-
llMe areHThbl U CUHTE3 aJIKaHOB, CIUPTOB U aJIKUJITaJIOTEHU/I0B HAa OCHOBE aJIKW100paHoB. Kapb6eHslI - 4acTUILbI C IBYXKOOPAUHUPOBAHHbBIM yT-
JiepoZoM. MeTo bl reHepaluy KapOeHOB U AurajokapoeHoB. CTpoeHHe CUHIJIETHBIX U TPUILJIETHBIX KapOeHOoB. [IprcoesHeHre 3TUX YaCTUL, K
askeHaM. CTepeoXxuMus NpUcCoeUHEHUS.

1,3-Ankaguenbl. MeTo bl CUHTE3a CONPAXKEHHBIX JUeHOB. KpeKUHT a/IKaHOoB, JeruapaTtanud JUoJ10B. Kpocc-coueTaHue, Kak MeTOJ, CUHTe3a
1,3-nuenoB. CTpoeHue 6yTagueHa-1,3, conpsikeHue ABOMHbBIX cBsi3ed. MO -1,3-6yTaauena. 1,2 u 1,4-npucoeiuHeHue 3/1eKTPOPUIbHbBIX ar€HTOB
K 1,3-AueHaM. AN/IMIbHOE y4YacTUe, aJJIMI-KaTUOH. [IoHAATHE 0 KHHETHYECKOM U TEPMOJUHAMUUYECKOM KOHTPOJIE peaK Ui 3J1IeKTPOPUIbHOTO
npucoeguHeHus K 1,3- aueHaM. CpaBHeHHe CBOWMCTB U CTpoeHHUd asieHa W 1,3-nueHoB. Peakiusa 1,3-A1MeHOB ¢ ajikeHaMM (peakuus Jluiabca-
Anbpepa). O6s1acTb NIPUMEHEHUS U CTEPEOXHUMHUS peaKluuu. CUHTEe3 OUIUKINYECKUX U MOJUIUKINYECKUX COeJJUHEHUHN C MOMOILbI0 peaKIui
Juvnbca-Anbaepa. LlukionpucoeavHeHYe aJIKUHOB U 1,3-1MeHOB.

[Ipupoga TpoiiHOU cBA3U. MeTO/ibl CUHTE3a aJIKUHOB. JJIEKTPOPUIBbHOE IPUCOEJMHEHME K aJIKMHAM. [ajloreHupoBaHye U T pOrajoreHu-
pOBaHUe aJIKUHOB. MexaHU3M U CTEpeOXUMUs peakluu. BoccTaHOBJ/IeHHe aJIKUHOB [0 LIUC- U TPaHC-aJIKeHOB. ['mapaTtanusa aikuHoB. CpaBHe-
HUe PeaKIIMOHHOM CIOCOOHOCTH aJIKHHOB U aJIKEHOB B PeaKIUsX 3JieKTpoduibHoro npucoegrenus. CH kucaoTHOCTh ankuHOB-1. [losyyeHune
JIMTHEBbIX, HATPUEBBIX, MAarHUEBBIX U MeJHbIX IPOU3BOIHBIX AJIKUHOB-1. UX npuMeHeHHe /1 CHHTe3a BbICIIUX aJKUHOB. KoHAeHcanysa anku-
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HOB-1 c azibZleruZjamMu ¥ KetoHaMu 1o Pasopckomy. [losydeHne nponapruioBoro CnupTa U 6yTUH-2-Auo0J1a-1,4 no Penmne. Anetu/ieH-anieHoBas
neperpynnupoBka. CMelleHMe TPONHOU CBSA3U B KOHLIeBOe M0JIOKeHHe aJIKUHA. OKUC/IMTeIbHAasA KOH/leHCAallUusl TepMUHA/IbHBIX aJIKUHOB B IIPU-
CYTCTBUH coJsiel Meiu. Kpocc-coueTaHre apoMaTH4YeCKUX MO IPOU3BOIHBIX C alleTUIeHuaMu MeU. (Peakuusa CoHorammpsl).

Knaccudukanys MexaHM3MOB HYK/Ie0PHUJbHOTO 3aMellleHHs Y HacbllleHHOro aToma yrJjepoza (SN1- u SN2-mMexaHu3aMbl). OCHOBHbIE Xa-
PaKTEpPUCTUKU OMMOJIEKYJSIPHOTO U MOHOMOJIEKYJ/IIPHOTO MexaHHW3Ma. 3aBUCMMOCTb MeXaHM3Ma peaKL MU OT CTPYKTYpPHbIX GaKTOPOB B UC-
XOJHOM coenuHeHUU. [loHATHEe HYK/IeOPUIBHOCTH U QaKTOphbl, ompejesfdwlnue HykJeoPuabHOCTb. Posb pactBopuTtesnss B SN1- u SN2-
nporueccax. Peakiuu HykJeoduabHOro 3ameuleHuss SN2-Tuna, npuMepbl peakliUil (ojslydyeHre aMHUHOB, HUTPUJIOB, 3pHUPOB Kap6OHOBBIX KHU-
CJIOT, MPOCTBIX 3QUPOB, TUOIPHUPOB, AJTKUJITAJ0reHUI0B, HUTPOCOEAUHEHNUH U JPYTUX KJIACCOB OpraHUYeCKUX coelMHeHUI). KuHeTHka U cTe-
peoxuMusa SN2-peakuui. BiusgHue cTpoeHUd pafiMKaia U yXOAALLeH rPyNIbl KCXOJHOTO cybcTpaTa Ha CKOPOCTh peakiuu. [loHATHe 0 HyKJIeo-
bunbHOCTU peareHTa U GpaKTOPHI, ONpeJesIoliie peaKIiIMOHHYI0 CIOCOOHOCTh HYKJ1e0pUIbHOTO peareHTa, poJjb pacTBopuTens. MexdasHbIi
kaTaiu3 B SN2-npoueccax. MeToZbl CHHTe3a aJKUJITaJ0TeHU/0B (QJIKUJIXJI0PUJ0B, OPOMHU/I0B, HOAULOB U PTOPUIOB) U3 CIUPTOB, AJIKEHOB,
aJIKaHOB, CaMMX aJKW/IraJOTeHUJO0B, aJKWcy/lbPoHATOB U JAp. Peaknun [-asnumuHupoBaHusa. Kiaccudukanusa MexaHU3MOB [3-
asuMUHUpoBaHus. HanpaBnenue E-2 anumunupoBanus. [IpaBusa 3aiineBa u 'opmana. PakTopsl onpejendouiye HallpaBJeHHe 3JTUMMUHUPO-
BaHus. Ctepeoxumus E-2 anumunupoBanusi. Konkypennus E1 u SN1 peakyuii. Konkypenuust E2 u SN2 peakuuid. @akTopsl BJAUSAIOLIME HA 3TY
KOHKypeHLMI0. Ucnionb3oBanue E1- u E2-3/IMMUHAPOBAaHMA B CUHTETUYECKOM NIPAKTUKe /15 [10JIy4eHUs aJIKeHOB, aJIKUHOB U JUEHOB.

MeToAbl CMHTE3a JIUTUWA- U MarHUMOPTraHUYEeCKUX coeJuHeHU. CUHTe3 AUaJIKUII- U JUapuaKynpaToB. CTpoeHUe peakTuBa ['puHbdapa. Jlu-
TUHW-, MAarHUMOpPraHW4YeCcKre CoOeJMUHEeHUs U KyNnpaTbl B CHHTe3€ aJIKaHOB, IePBUYHbIX, BTOPUYHBIX U TPETHUYHBIX CIUPTOB, KETOHOB, KapOOHO-
BbIX KUCJIOT. CHHTEe3 iu3aMelleHHbIX aJIKHHOB U3 aJKMHOB-1. [l0604HbIe peaKLiuy NpU B3aUMOAEHCTBUM MarHUMOpraHu4ecKrux COeIJMHEHNUH ¢
KapOOHUJIbHBIMU COeJUHEHUSAMU. MeTOo/1bl I0JIy4eHUsI OJJHOATOMHBIX CIIMPTOB U3 aJIKEHOB, aJIKUJITAJIOTeHNU/10B, KapOOHUJIbHBIX COeIMHEHUH,
KapOOHOBBIX KUCJIOT, CJI0KHBIX 3QHPOB, OKCHPaHOB. B3anMoeiicTBMe ONTHUYECKH aKTUBHBIX BTOPHUYHBIX CIIUPTOB C XJIOPUCTBIM THOHUJIOM.
3aMelleHHe TMPOKCUIBHON I'PYNIbI COMPTOB HA rajioreH NMoJ AeldCTBUEM raJoreHOBOL0OPO/I0B, FaJIoTEHU/I0B U OKcorajoreHu1oB ¢pochopa u
cepnl. JlernapaTanus COMpTOB, 06pa3oBaHUe aJKEHOB U NMPOCThIX 3¢GUpoB. MexaHusMm gerugpatauuu E1 u E2. OkucieHne nepBUYHBIX U BTO-
PUYHBIX COUPTOB. PeareHThbl OKUC/IEHUS, MEXaHU3M peakUuH. Jlerugpartanysa CIMPTOB KaK MeTOJ NMOJIydYeHUs NPocThbIX 3¢upoB. CuHTe3 1,4-
JIMOKCaHa U TeTparugpodypaHa u3 guosoB. CnupTel kak OH kucaoTsl. /[ByxaToMHble cnupThl. MeToAbl nosaydyeHus. CBOMCTBA BUIMAIbHBIX
AuosoB. [lerujpatanusa 40 JUeHOoB. [IMHaKOH-NMHAKOJIMHOBasA NeperpynnyupoBka. OKUCIUTe/IbHOE pacllell/IieHue BULIMHAIbHBIX AH0JI0B. [Ipo-
cTble 3¢Upbl. MeTo bl cuHTe3a. CHHTe3 KpayH-3¢UpoB. KucioTHOe pacluienyieHre NpocThiXx 3gupoB. O6pa3oBaHMe TMPOKCUIIEPOKCU0B NPO-
cTbIX 3¢UpoB. KoMIlleKchbl NPOCThIX 3QUPOB C )KECTKMMHU U MATKMMU KHUCJ0TaMU JIblouca, OKCoHUeBble cosid. OkcupaHbl. MeTo bl UX noyyYe-
HUA. B3anMogeiicTBue KapOOHU/IBHBIX COeIMHEHUN C UIMJAaMU cepbl. PacKkpbiTHe IMK/Ia N0J JelicTBUeM HykJeodUIbHbIX peareHToB. (Mexa-
HU3M peaKL U, KUCOTHbIM U OCHOBHOM KaTaJus).

[IpoMbllIeHHBIE U 1abOpaTOPHbIE MeTO/AbI NMOJIYYeHUsI apOMaTUUeCKUX yraeBoopoAoB. KaTaauTudyeckuii pu¢opMUHT HEQTAHOTO ChIPbS
Y Bbl/leJIeHHe apeHOB U3 IPOAYKTOB KOKCOBAaHHSA KaMeHHOTro yrJis. JlJabopaTopHble MeTOAbI: peakyua Bropua-OurTura, TpuMepusanus MOHO- U
Jli3aMellleHHbIX aJIKWHOB. BoccTaHOB/IeHME KMPHOApOMaTHYeCKUX KeTOHOB 1o KiieMMeHceHy ANKuMIMpoBaHKe 6eH30J1a U APYTUX apeHOoB 110
®pupento-Kpadrcy. Peakuuu kpocc-coueTaHusi, KaTaJu3upyeMble KOMIJIEKCAaMU NIepeX0JHbIX MeTaJlJIOB, U peaKlMs XeKa B CUHTe3e apeHOB.
Ctpoenue 6en3osa. Popmysa Kekyse. CoBpeMeHHble PeACTaBJIEHUS O CTPOeHUM GeH3osia. MoJsieKy/isspHble OopOouTanu 6eH30J1a. AHHYJIEHbI
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apoMaTu4eckue U HeapoMmaTtuyeckue. KoHuenyusa apoMaTu4HOCTH. [IpaBuiio Xkkesda [ MOHOLMK/IMYECKUX aHHYJIeHOB. KOH/leHCMpoBaH-
Hble apoMaTH4ecKHe yrieBoopo/bl. [[pusHaku U KpUTEpHUH apOMaTUYHOCTH (TepMOAUHAMUYECKUH, KBAHTOBOMEXaHUY€eCKUH, CTPYKTYPHBIN U
MarHuTHbIN). [loHsATHE 06 aHTUAPOMAaTUYHOCTU. ApoMaTUYeCKHE KaTUOHbI U aHUMOHBI C3-C9 U MeTo/ibl reHepUpOBaHHUS 3TUX HOHOB. KoH1en-
LMl apOMATHUYHOCTH JJIA 3apsKeHHBbIX 4acTUL,. [IATH- U 1ecTU4/eHHble TeTepPOLMKINIecKre COeIMHeHNUA U UX 6eH30npou3BoAHbIe. OTHOCH-
TeJIbHaf 1IKaJa apOMaTUYHOCTHU reTePOLUK/IOB U OTHOCUTeJIbHAsA TepMOJMHAMHU4ecKasi CTabuIbHOCTb. O61IMe npeJcTaBJIeHUsl 0 MeXaHU3Me
peak i apoMaTUYEeCKOTro 3JIeKTPOPUJIbHOIO 3aMellleHHUs,, KHHETUYeCKU U30TONHbIM 3¢ dekT. [IpeacTaBieHure o y. U p.koMmiekcax. U3otomn-
HbI 060MeH BOJI0pO/ia KaK NMpocTeiias peaklus 3J1eKTpoPUIbHOTO 3aMellieHUsl. ApeHOHUEeBbIe HOHBI B peaKIUAX 3/1eKTPOPUIbHOI0 3aMellie-
HUSA KaK MO/JieJlb [Iepex0/JHOT0 COCTOSIHUSA BCel peakuuu. BausHUe 3aMecTUTe A Ha CKOPOCTb U HalpaBJieHUe 3J1eKTPOPHUIbHOr0 3aMelleHUS.
dakTophl NapLUaJbHbIX CKOPOCTEH.

CorsnacoBaHHas M HecorJlacOBaHHas opuMeHTauuda. HUTpoBaHMe apoMaTHYecKUX coefMHeHUU. HuTpyromue areHTbl. MexaHU3M peakLuH
HUTpoBaHUs. HUTpoBaHUe GeH30/1a U 3aMelleHHbIX 6eH30J10B. HuTpoBaHue 6udeHuna, HapTasmHa U APYTrux apeHoB. [losiyyeHre NOJMHUTPO-
coefnHeHuH. [loHsATHe 06 WIICO-aTake W MIICO-3aMellleHUH B peakKLUU HUTpoBaHus. CynibdUpoBaHUe apoMaTH4YeCKUX coeAuHeHUH. Cynbdu-
pyloliue areHTbl. MexaHu3M peakluu. KuHeTH4ecKUi U TepMOJMHAMUYECKUHA KOHTPOJIb B peakLUAX CyJbGUPOBaHUSA Ha IpUMepe CyJbdUpo-
BaHus QpeHosia U HadpTanuHa. [IpeBpaiieHue cyabdorpynnsl. ['asoreHMpoBaHue (XJIOpUPOBaHUE U OPOMHUpPOBaHUE) GeH30/1a U 3aMellleHHbIX
IIPOU3BO/HbIX 6eH30J1a. ['a/oreHMpoBaHMe KOHJAEHCUPOBAaHHBIX apeHOB U 6udeHuIa. MexaHU3M peaKL MU U NPUpoJa 3/1eKTPOPUIBHOTO areH-
Ta rajoreHupoBaHus. MopupoBaHue apeHoB. BBesieHre ¢pTopa B apoMaTHUecKUe coe[JMHeHUs. Peakiuy alKuIMpoBaHus apeHoB 1o Ppupeto-
KpadTcy. Ankunupyouiye areHTbl, MEXaHU3M peakiui. [lonnankuarvpoBaHye. Peakiuu M3oMepu3aluu B poleccax aJKUJInpoBaHus no ®pu-
Jento- Kpadrcy. CHHTe3 Auapu/IMeTaHOB U TpUApUIMeTaHOB. TpuapuiMeTaHOBbIe KpacuTe U. ALluiMpoBaHre apeHoB o ®pugento-Kpadrcey.
Aunnnupyrouive areHTbl. MexaHU3M peakLUMU. PernocesieKTUBHOCTD allMJIMPOBAHUA B O- U N-MI0JIOKEHUSA. D1eKTpoPuibHOe GOPMUIMPOBaHUE
apeHoOB: peareHTbl GOPMUIUPOBAHUS, MEXaHU3M peaKL MU U NpMMeHeHUH B OpraHuYecKoM chHTe3e. KaTasiuTudeckoe ru/ipupoBaHie apeHOoB.
BoccTtaHoBieHUe 6eH30/1a U ero Npor3BoJHbIX 10 bépuy, BoccTaHoB/eHUe 110 bepuy HadTanmHa. OKUcIeHUe aJlKUI6eH3010B U KOH/IEHCHUPO-
BaHHBIX apeHOoB. CBOOOJHO-paiMKaJIbHOE raJloreHMpoBaHNe aJIKUJI0eH30J10B.

MexaHU3M NpUCOeMHEHUS-OTILENIEHNS B peaKIUsAX apOMaTHUeCKOTro HyK/1eopuabHOro 3aMelieHus. [Ipumepnl SNAr peakjuii U1 akTHBU-
pyrolee BJIUSHUE 3JIEKTPOHOAKLENTOPHBIX 3aMeCTUTe/led. AHUOHHbIE y-KOMILJIEKChbl Mel3eHrerMepa U ux crpoeHue. Ucnosb3oBanue SNAr
peakuui B opranu4yeckoM cuHTese. MexanusM SRN1 B apoMaTHU4yecKoOM psAy U 00/1aCThb ero npuMeHeHUsA. UHULIMMpOBaHMe UOH-PaJUKaJIbHON
nenu. MexaHU3M OTILeNJIEHUA-IPUCOeJUHEHUS] HA pUMepe NpeBpallleHHus rajJjoreH6eH30J10B B peHOJIbl U apoMaTU4YecKue aMUHbL. MeTo/ bl
reHepanuu U pukcauuu geruipodernsosa. CTpoeHue eruipoobeHs3oa.

MeTo/bl CHHTE3a aJibJIerH/I0OB U KETOHOB U3 QJIKEHOB, aJIKUHOB, CIIUPTOB U MPOU3BOAHBIX KAPOOHOBBIX KUCJIOT. [IMposn3 cosieil Kap6oHO-
BbIX KUCAOT. [upodopMuinpoBaHye ajkeHOB. [I[poMblliljieHHOE MOJIyYeHHe YKCYCHOro ajbjeruja u popmanbgeruzaa. HykineodpunbHoe npu-
coelMHEHHE K KapOOHUJIbHOU rpyInmne BOJbl, CHUPTOB U THOJOB. (KMC/IOTHBIA M OCHOBHOM KaTa/ju3). 3aliuTa KapboOHUJIbHOM rpymnmnbl. 1,3-
JluTHaHbl U UX IPUMEeHEeHHEe B CUHTe3e aJibJIeTu/I0B U KeToHOB. Ob6palleHue MoJIIPHOCTU Kap6OHUIBHOTO yrJepoaa. [loaydyeHue 6ucyabpur-
HbIX IPOU3BO/IHBIX, IUAHTUAPUHOB (OKCHHUTPUJIOB) U alleTUJIEHOBBIX CIUPTOB. B3auMoeiicTBre KapOOHUIbHBIX COEIUHEHUH C TEPBUYHBIMU
Y BTOPUYHBIMU aMUHAMHU. EHaMUHBI U UX HUCNOJIb30BaHUE B CHHTe3e. OKCUMBI, TH/IPA30HbI, apUJATHAPA30Hbl. PeakIuu KapO6OHUJIbHBIX COe/U-
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HEHUU C MeTa/VIOOPraHUYeCKUMHU peareHTaMu. KeTo-eHoJ/IbHAdA TayToMepUsl KeTOHOB. EHOJIbI KETOHOB B peaKIUaX raJloreHupoBaHUs, U30TOIl-
HOro o6MeHa U paneMusanu. KHCJIOTHBIM M1 OCHOBHOM KaTa/IM3 3THUX peaKLUi. EHOIAT-UOHBI, MeTO/bl UX TeHepupoBaHHUA. [IBOMCTBeHHas pe-
aKIIMOHHas CIOCOOHOCTb eHOoNAT-UoHOB. [Ipunnun 2 KMKO. AnkuinpoBaHue U alluJIMpOBaHUE €HOJISIT-UOHOB. KeTo-eHosibHas TayToMepus 1,3-
JIUKeTOHOB U 1,3- keTo3pUpPOB Ha NpUMepe alleTHUIaLleTOHA U alleTOYKCycHoro a¢upa. BsauMmogelicTBre KapbOHUIbHBIX COeJMUHEHUH C MIKa-
MU pochopa (peakuus Buttura). 06/1acTb IpUMEHEHUS peaKliiu BUTTUra B opraHu4ecKoM CMHTe3e. MexaHu3M peakuuu. MeTo/ bl reHepaluu
nnuZioB pocdopa. Peakuiyua XopHepa Ha IpUMepe HCNOJIb30BaHUSA TPUITUIOBOrO adupa pochoHykcycHOod KUCAOThHI. BoccTaHOBJIEHUE asb/ie-
TU/I0B, KETOHOB U Q,(3-Henpe/e/bHbIX KapOOHUIbHBIX COeJUHEHUH. AJIb/l0/IbHAsA KOH/IeHCAlUs a/bJleTH/I0B U KETOHOB B KHCJION U 11leJI0YHOHN
cpefe. MexaHu3sM peakuuu. /lerujpaTtanus ajabJoJiell Kak MeTOJ, CUHTe3a o,[3-HeHachllleHHbIX KapOOHUJIBHBIX coefuHeHUe. [lepekpecTHas
aJb/l0JIbHAs KOHJeHcalys apoMaTUYeCcKUX a/lbJeru/oB Uiu opMasibjerusa c aaudpaTuiecKMMM ajbjeruiaMyd U KeToHaMu. HanpaBsieHHas
aJIbJl0/1IbHAsA KOH/JEHCAL M C UCII0JIb30BAHMEM JIMTUEBbIX U KDEMHHUEBBIX €HOJIATOB. OrpaHM4eHUs B UCII0JIb30BAHUU JIMTHEBBIX €HOJIATOB a/Ib-
aerunoB. KongeHcauus anbaeruoB (KETOHOB) U COeJUHEHUH C “aKTUBHOW MeTUJIeHOBOM rpynnoi” (koHAeHcauus KHeBeHarens).

AMVHOMETU/IMPOBAaHME aJIbleruI0B ¥ KETOHOB 110 MaHHUXY. Peak1ius asb/lerni0B U KETOHOB C (-raJloreH3aMellleHHbIMU CJI0KHBIMU 3 U-
pamu (peakuus PedpopmaTrckoro). beH3oMHOBasg KOHJeHcaLUsl apOMaTUYEeCKUX aJlbJern/ioB, 06/1acTb NIPUMEHEHUsI U MeXaHUu3M peakuuu. Co-
npsi>KeHHOe MpUCcoeJMHEHUe eHOJISATOB K a,3-eHoHaM (peakuusa Muxaasda). BocctaHoBJIeHMe ab/leru/l0B U KETOHOB /10 CHUPTOB U aJIKaHOB. Pe-
akuuu Kmxnepa-Bosbda u KiieMMeHceHa. BoccTaHOBUTe/IbHAA JUMepH3alus KETOHOB 10 BULIMHAJIbHBIX JJU0JIOB. Peakjuu ruipuJiHoro nepe-
Hoca. BocctaHoBsienue no Meepgeiiny-IlonHaopdy-BepJeto. /lucnponopuroHupoBaHue anb/eruioB no Kanuunuapo (Mexanusm). [lepekpecrt-
Hada peakuusa KanHunuapo. OkucieHre KeTOHOB NepkucaoTaMu 1o baiiepy-Businrepy. a,3-HenpesenbHble anbjeru/ibl 1 KeTOHbI. MeTo/bl MO-
JIy4eHUA: KOHJIeHCalluK, OKHCJIeHHe a/IJINJIOBBIX CIUPTOB, U Ap. ConpskeHUe KapOOHU/IbHOMN I'PYIIIBI C I BOMHOU yI/1€po/-yTIJIepOJHOM CBA3BIO.
Peakuuu 1,2- v 1,4-npucoeiMHEHUS JTUTUHOPraHUYECKUX COeJUHEHUH, TPUATIKWIO0PAHOB, IUAJKUI- U JUAPUJIKYTIPATOB, aMUHOB, IUAHUCTOTO
BOJZI0PO/ia, rajoreHo0po/10B. ConpsikeHHOoe NpUcoeJUHeHUe eHOMATOB (MuxasJib).

Bonpochl A1 NOAroTOBKM K 3k3aMeHy (Il cemectp):

[TosnydyeHre KapOOHOBBIX KUCJIOT OKUCIEHUEM CIMPTOB, a/b/lerU/I0B, aJIKEHOB, aJIKWU/106€eH30J10B. ['MIp0JI13 NPOU3BOAHBIX KAPOOHOBBIX KH-
ca0T. CHHTe3 Ha 0CHOBe MeTa/lJIOOpraHU4ecKUx coeJuHeHUH.. CHHTe3bl Ha OCHOBe MaJIoHOBOTO 3¢upa. [I[poMbllIeHHOe N0JIlyYeHue MypaBbU-
HOU U YKCYCHOW KHCJIOT. ['ajloreHUpoBaHUe KapOOHOBBIX KUCAOT N0 ['esnto-@onbrapy-3eMHCKOMY. JJIEKTPOJIU3 COJIEH KAPOOHOBBIX KUCIOT
no Kosbbe, fekapbokcuarMpoBaHue cosiel no XyHCAUKKepY, MUPOJIU3 CoJIeH LieI0YHO3eMe IbHbIX MeTa/IJIOB KApOOHOBBIX U IMKAapOOHOBBIX KU-
cnot. HenpenenbHble kap60HOBBIE KUCI0ThL. HedaMeHMMble KUpPHble KUCJAOTHL. ['asmoreHanruapubl. [losydeHre ¢ moMOLIbI0 TaJOTeHU/I0B
dochopa, THOHUIXIOPUAA, OKCaNUIXJI0opKAa. CBOWCTBA: B3aMMO/IeMCTBHUE C HYK/JeOPUJIbHbBIMU peareHTaMu (BoJa, CIUPThI, aMMHUAK, aMHUHBI,
TU/pa3vH, MeTa/JIoOpraHuyeckre coeJuHeHUd U Ap.) BocctaHoBieHMe [0 anbAernioB (o PoseHMyHAy U KOMILJIEKCHBIMU THAPUAAMU MeTaJl-
JI0B). B3auMozelicTBYe rajioreHaHIMPUAOB C AUa3oMeTaHoM (peakuus ApHaTa-dicTepTa). CioXHble 3gUpbl. MeTOAbI NOJydYeHUs: 3TepUdHU-
KalMs KapOOHOBBIX KMCJIOT (MeXaHU3M), aljuJIMpOBaHHUe CIUPTOB U aJIKOTOJIATOB alU/IraJOreHuJjJaMu U aHTUAPUJaMH, aJIKUJIMPOBaHUe Kap-
OOKCU/IaT-aHUOHOB, peaKIIUM KUCJIOT C JUa30MeTaHOM, aJIKOT0JIM3 HUTPUJIOB U Jip. MeTo/bl cMHTe3a JIakTOHOB. CHHTe3 0pT03¢$UpOB. Peakiuu
CJIO’KHBIX 3QUPOB: FUAPOJIU3 (MEXaHU3M KMCJOTHOTO U OCHOBHOI'O KaTaJu3a), aMMOHOJIU3, lepeaTepruPuKaLus, peakliuy ¢ MeTalJloopraHuye-
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CKMMHU COeJJMHEHUAMHM, BOCCTAHOBJIEHHE [0 COIUPTOB U albJeruZoB. AHTUApPUABL. MeTo bl NOJyYeHHUA: AeruapaTanus KUCIOT C NMOMOLIbIO
P205 u ¢TaneBoro aHrupuAa; alMJaupoBaHue coJlel KapOOHOBBIX KMC/IOT XJOpaHIuApHuAaMu. Peakiiuy anruijpuzio kuciaot. Keten. [loyye-
HHUe U CBOUCTBA.

CnoxxHoadupHaa koHAeHcauus KisiizeHa. MexaHusMm peakuuu. [lepekpecTHass KOHJeHcalUsl CI0XHBIX 3UPOB € 3¢UpaMu LiaBeseBoH,
YTOJIbHOW KUCJIOT UJH € 3QUpaMy apoMaTUUYECKUX KUCJIO0T. BHyTpuMoJieKyisipHas KOHJeHcalUs CJI0XXHbBIX 3QUPOB IBYXOCHOBHBIX KUCJIOT 110
JukMaHny. KoHieHcalus KETOHOB CO CJIOXKHBIMM 3pUpaMU Kak MeTo/; cMHTe3a 1,3-a11uKeTOHOB. CHHTE3bI C alleTOYKCYCHbIM 3QUPOM. ALIUJIOUHO-
Bas KOHJleHcals CJI0KHbIX 3pupoB. CHHTEe3bI C MaJIOHOBBIM U alleTOYKCYCHbIMU 3gupamu. [losiyueHre KUCIOT U KETOHOB.

HuTtpusbl. MeTozbl noJydeHUs: JerujpaTalus aMUI0B KUC/IOT, aJIKUJIMpOBaHUe aMOUeHTHOTO [JUaHU/-UOHA, UCI0JIb30BaHUe Mexdas-
HOro KaTasnu3a. CBOKWCTBA: TUAPOJIM3, BOCCTAHOBJIEHHE KOMILJIEKCHBIMU T'HAPUJAMH META/JIOB IO aMUHOB U aJIbJeru/i0B, B3aUMOJENUCTBHE C
MarHuu- M JUTUMOPTaHUYECKUMU COeJMHEHUSAMH, peakuusa HUTpUIoB co cnuptamMu U HCL. AMugbl. MeTozbl nosy4yeHus: aluJIMpoBaHue aM-
MHaKa U aMUHOB, TMPOJIN3 KapOOKCUJIATOB aMMOHHUS, CUHTE3 U3 HUTPUJIOB, U30MepH3alMs OKCUMOB 110 bekMaHy. CUHTe3 LIUKJIWYEeCKUX aMU-
Jl0B - JakTaMoB. CBOMCTBa: I'M/Ip0/IM3, BOCCTAHOBJIEHHE 10 aMUHOB. Jlerugpartanusa amuoB. [leperpynnupoBku 'opmana u Kypuuyca. [lonsatue
0 CEKCTEeTHBIX NeperpyninupoBKax.

/IBYXOCHOBHbBIE KHCJIOTBI, CUHTE3, [I0BeJleHHe JUKAapOOHOBBIX KUCJOT NMPU HarpeBaHUH. [IMUTHIOKCAIAT B CUHTe3e. MaJOHOBBINA 3¢Up B
CUHTe3e, B peakuuu Muxasa 1 KHeBeHaresns. AaunuHoBas kuciaota. KongeHcanusa /lukMaHa. AljMoMHOBasi KOHAeHcaluus 3GUpoB AuKap6o-
HOBBIX KUCIO0T. HenpegenbHble kucaoThl. CuHTe3 3gupoB —peakuuu KHeBeHaress, Butrtura, [lepkuna, Xeka, u3s [3- okcukucaoT. 0co6eHHOCTH
CBOMCTB B 3aBUCUMOCTH OT NOJIOXK€HUSA JIBOMHOM cBsA3u: 1) [IprcoeriHeHMe 6POMUCTOTO BOJOPOAa, HYKJ1eodUI0B, 2) MUrpaLysa ABOMHON CBA-
34. HeHacpbllleHHBIE )KUPHBIEe KUCJIOTHI B OpranusMe. [IoHATHe 0 He3aMeHUMBbIX »KMPHBIX KUCJI0Tax.

MeTozb! nosiyyeHUs: GpeHOJIOB U3 apeHCYIbPOKUCIOT, apUArajJoreHu0B, HOHOB apeHAua3oHus. [lonyyeHue deHos1a B NPOMBILIJIEHHOCTH
U3 KyMoJa (M3onponusbeHsosa). @eHosisl kak O-H KUCI0THI, BAUsAHUE 3aMecTUTes el Ha KUCJIOTHOCTb $eHoJ10B. [lolydeHre NPOCTBIX U CJI0XK-
HbIX 3¢pUpoB ¢peHo0B. OkucieHre GpeHos0B. MHOroaToMHble GeHOJIbl (MIMPOKATEXUH, PE30PLIMH, THAPOXUHOH). OKKUCcAeHHe GeHO0J10B. XMHOHBI.
CunTe3 1,4-6eH30XHMHOHA, 1,4-HadToxHHOHA. CBOMCTBA XMHOHOB KaK OKHCJUTEJeH, KaK HeHachllleHHbIX KeTOHOB (peakuuu ¢ HHal, HCN), nue-
HOOUJIOB B peaklUu /[luabca-Anbepa. ApOKCU/IbHBIE pafiuKa/bl. Peakiuu 31eKTpodUIbHOI0 3aMellleHUsI B apOMaTU4eCKOM KoJiblie GeHOJIO0B:
rajoreHMpoBaHHe, HUTPOBaHHUe, CyJbGUPOBaHHWE, HUTPO3UPOBAHHUE, AJKUJIMPOBaHUe, alUJUpoBaHUe, popmuinpoBaHue. PeHosdTanerH.
Kap6okcuinpoBaHue 11eJI0YHbIX cosiei peHos10B 1o Koaboe. Peakuus Pelimepa-TuMana s ¢eHosoB. [leperpynnupoBka KisiizeHa

Anudatuyeckue U apoMaTuiyeckre HUTpocoeauHeHus. [lonyyenue. CBolicTBa. BoccTaHOB/IeHHE HUTPOAPEHOB B KUCJIOW U 11I€JIOYHOU cpe-
Ze. [IpoMexxyTo4yHble MPOAYKTHI BOCCTAaHOBJIEHUS HUTPOrpyIIibl (HUTPO30COeJUHEHHS, apUITUPOKCUIAaMHUHBI, a30KCH-, a30-, TUJpa30Ccoe/1-
HeHUA). BeHsuauHOBasA neperpynnypoBKa. CeJleKTHUBHOE BOCCTAHOJIEHHME HUTPOTPYNNbl B AMHUTpPOapeHaX. AMMHBI Kak ocHOBaHus. Knaccudu-
Kallus aMHUHOB. MeTo/ibl OJIyYeHUSI: aJIKWJIMPOBAaHUE aMMHaKa U aMUMHOB 1o ['opMaHy, pranumuga kanus ([abpuasb), BocCTaHOBJIEHUE A30T-
coJiep>KallMx IPOU3BOJHbIX KAPOOHUJIbHBIX COeJMHEHUIN U KapOOHOBBIX KUCJIOT, HUTPOCOeJUHEeHUH, HUTpuUJIOB. [leperpynnuposku ['opmMana u
Kypuuyca. BocctaHoBUTe/IbHOE aMMHUPOBaHUEe KapOOHU/IBHBIX cOe/JuHeHNN. B3anMo/ielficTBUe alb/leTH/I0B U KETOHOB ¢ pOpMHUATOM aMMOHMUSA
(JlelikapT). Peakuusa Puttepa. AMHUHMpOBaHue N0 YabMaHy. [lannaguii-kaTajiusvpyeMoe aMMHUpPOBaHWe apuirajoreHnioB. CpaBHeHHe oOcC-
HOBHBIX CBOWCTB aJIMPaTUYECKUX U apOMaTHUYeCKUX aMUHOB. BliMsAHNe HA OCHOBHOCTb aMUHOB 3aMeCTUTeJIed B apOMaTU4YeCKOM szjpe. AJIKU-
JIUPOBaHUeE Y aljuJIMpOBaHHe aMUHOB. TepMuYyecKoe pas/oxKeHHWe IHIPOKCH/I0B TeTpaaJKuaaMMoHud no 'opmany. Uagentudukanus u pasge-

30



JIeHVe TIepBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHUHOB C IOMOILbIO 6GeH30JICcyIbdoXxI0pUAa (Mpoba XuHcbepra). B3aanmoseiicTBue nepBUYHBIX,
BTOPUYHBIX U TPETUYHBIX aMUHOB C a30TUCTOMN KUCA0TON. OKHUC/IeHre U raJloreHUpOBaHUe aMUHOB. Peak1iuy 3/1eKTpopuIBbHOrO 3aMelleHHs B
6eH30/IbHOM KOJIblle apOMaTHYeCKMX aMUHOB: raJloreHUPOBaHUe, CyJbHpOBaHUE, HUTPOBAHUE, allUJIMpoBaHUue, GOpPMUIUPOBaHUeE. 3alUTa
aMMHOTPyNIbl. ApoMaTHUYeCKHe AUa30Co0eMHeHUs. Peaku1 AMa30TUPOBaHUSA NepPBUYHBIX apOMaTHUYeCKUX aMUHOB. YCJIOBUSA JMa30THPOBA-
HUS B 3aBUCHUMOCTH OT CTPOEHHUs aMHUHa. MexaHU3M, pUpoa HUTpo3upytouiero areHta. CTpoeHue U yCTOWYMBOCTb coJiedl AuaszoHus. Cta-
6UIbHbIE KOBaJIEHTHbIe GOPMBI Ha30coeJMHEHNH. KMCIOTHO-0CHOBHBIE PaBHOBECHS C yYacTHEM KaTHOHA apeHAua30Hus. Peakuuu apomatu-
YeCKHUX JJMa30CoeJMHEHUH C BblJleJleHMeM a30Ta (3aMeHa [Ma30TpyINibl Ha TMAPOKCUII-, TaJlloTeH-, [IMaHo-, HUTPOrpynny U BoJopoJA. Peakuuu
Jl1a30coeJMHEHU U 6e3 Bbl/leJIeHHs a30Ta: BOCCTAHOBJIEHHUE [JI0 apUJITH/IPA3UHOB, a30coueTaHue. A30coYeTaHHe KaK peaKius 31eKTpodUIbHO-
ro 3aMeleHUs. A30- ¥ IMAa30COCTABJISAIOIINE, YCIOBUS COYETaHUA C aMUHAaMU U peHos1aMU. A30KpacUTe M U MHAUKATOpBI. [Ipou3BoiHbIE NTOJIHU-
BaJIEHTHOTO HoAa. /luazomMeTaH. Peaklius ¢ KUCJI0TaMU U KeTOHaMU. PeakliuM apoMaTHYeCKUX Ma30CoeJMHEHUH C Bblle/IeHUeM a30Ta (3aMeHa
JIMa30TPYMIbl Ha TUAPOKCUJ-, FAJIOTeH-, IUAHO-, HUTPOrpynny u Bogopox). CuHte3 6uapuioB no 'omb6epry. Peakuuu fuasocoejuHEHUH 6e3
Bbl/leJIeHUs a30Ta: BOCCTAHOBJIEHHE /10 apUJTH/APA3UHOB, a30coueTaHue. A30coueTaHUe KaK peaKlus 3JeKTpoPuIbHOro 3amelieHUs. A3o- U
JIMa30COCTABJISIIOIHE, YCIOBUS COYETAHUS C aMUHAMU U GeHOoIaMu. A30KpPacUTeNH U HHAUKATOPBI.

ANMVIMKINYECKHEe YIEBOJOPOAbl. JHEPrUs HaNpsiKeHHUs, TUNbI HANps>KeHUs B LMKJoasKaHaX. Kinaccudukanusa anunukiaos. Kondopma-
IIMY LIMKJIOTeKCaHa UM UX B3auMHble nepexo/bl. KoHpopManuy MoHO- ¥ M3aMeleHHbIX NPOU3BO/HbIX [IMKJIOTeKcaHa. BausHue koHpopManu-
OHHOTO MOJIOXKEeHUS Y PYHKIMOHAJIBHBIX TPYNI Ha PEAKLHOHHYI0 CIOCOOHOCTh HA MpUMeEpe peaKLUi 3aMelleHUs], OTLeNIeH s, OKUCIEeHUSI.
Oco6eHHOCTH CBOMCTB COeJUMHEHUH CO CpeJJHHM pa3MepoM LiMK/a. MeToAbl CUHTe3a LIMKJ/IONPONaHa, [UKJI00yTaHa U UX NPOoU3BoAHBIX. Oco-
OeHHOCTH XMMHUYECKUX CBOWCTB COeJJUHEHUH C TpexuJieHHbIM LUKJIOM. CUHTe3 coeJUHEHUH psJla LIMKJ/ONEeHTaHa U LIMKJIorekcaHa. Peaknuu
paclIMpeHUsl U Cy:KeHHUs LUKJA NMPU Je3aMUHUPOBAHUM NMEPBUYHBbIX aMUHOB (/[leMbsiHOB). CrelMasibHble MEeTO/bl CHHTE3a COeJUHEHUH CO
CpeAHMM pa3MepoM IIMKJ/Ia U CHHTe3 MaKpPOLUKJIOB.

®ypaH, TuodeH, nuppoJ. CuHTe3s us 1,4-arMKap60oHAbHBIX coeiuHeHuH ([Taanb-KHopp). CuHTe3 nupposioB no Knoppy. Jlpyrue MeTo/ bl CUH-
Te3a. ApoMaTUYHOCTb. OpreHTanus 3J1eKTPOPUIBHOr0 3aMellleHUs] B ATUYJIEHHbIX apOMaTU4YeCKUX reTepolMK/Iax: HUTPOBaHUe, CyabPUpo-
BaHUe, raJloreHupoBaHue, GopMUIMpOBaHUe, aluanpoBanue U Ap. UHposa. CUHTe3 NPOU3BOAHBIX MHAOJA U3 apUIrHpasuHa U KeTOHOB IO
dumepy. MexaHu3M peakiuu. Peakiuu a1eKTpodUIbHOTO 3aMellleHus AJ1s1 UHA0JA U ero Mporu3BOAHBIX. [MPOKCUMH/0/IbI B TpUpoje. UHau-
ro. [lupuanH. ApoMaTHYeCKU XapakTep MUPUAMHA, CPAaBHEHUE C TUPPOJIOM U 6eH30J10M. [IMpUAMH Kak OCHOBaHMe. Peakjuu ¢ rajou/HbIMU
aJKuIaMu. Peakinu 2/1eKTpodUIbHOTO 3aMelleHUs1 B MUPUJMHE: HUTPOBaHUe, Cy/ibUpoBaHUe, rasioreHupoBanue. N-OKUCh MUPUIMHA U ee
MCI0JIb30BaHME B HUTPOBAaHUU. Peakiuy HyK/1eopUIbHOTO 3aMellleHusI B nupuAuHe. CUHTE3 XMHOJIMHA U 3aMelLl|eHHbIX XHHOJIMHOB U3 aHUJIU-
Ha no Ckpayny u /[le6Hepy-Munepy. [IupyuiMH ¥ XMHOJIMH KaK OCHOBaHHUA. Peakjuy NMpUAMHA U XMHOJIMHA C aJIKUITasoreHuJaMu. Peakuuu
3J1IeKTPOPUIBHOrO 3aMellleHHs] B XMHOJIMHE U NMUPHUJMHE: HUTPOBaHUe, Cy/ibUpPOBaHUE U rajoreHupoBaHue. HykieodunbHoe 3amelieHue
aTOMOB BOJIOpPO/ia B XMHOJIMHE U MUPHUJMHE B peaKUUAX C aMUJ0M HaTpHUsl U JUTUHOPraHUYEeCKMMU coeiMHeHUsAMU. UMuaasos, TayToMepus,
aM$oTepHOCTb, HYKJeOUIbHBIN KaTalu3 TUAPOJIN3a alUIXJI0pUA0B. ['ucTuanH. [lupuMuaus. HykaeoguibHoe 3ameweHue 8 Xa10pnupumudu-
Hax. CHHTe3 MUPHUMH/JMHA U3 MaJIOHOBOTO 3dHpa U MOYEBUHBI Yepe3 6apOUTYPOBYIO KUCAOTY. [IyprH. A30TUCTbIe OCHOBAHUSI HYKJIEUHOBbBIX
KHUCJIOT.
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Hykneosugbl. Hyksneotuapl. Ctpoenre JHK u PHK. OTinuyus mexay HuMmu. Baxknedmne ¢ynkuuu JJHK v PHK. Pensinkanus - TpaHckpur-
1A — TpaHcaAuuAa. MuHopHble ocHoBaHUA. KoMniemeHTapHble ocHOBaHUA. JledpekTnl nenu JJHK. Pemapanusa. [lpyHuun ncnosib3oBaHus NoJu-
Mepa3Ho-1eMHOW peaKLUX U CeKBeHUpoBaHus AJs aHanusa JHK u guarHoctrku 3a60ieBaHU.

AMuHokuciaoTel. Knaccudpukauus (HezaMeHUMble, 3aMeHUMble, TUAPOPUIbHBIE, THAPOdPOo6HBIE). Krci0oTHO-0CHOBHBIE cBOMcTBa. AMboO-
TEPHOCTb, U303JIEKTPUUYECKAsd TOUKA, IOATBEPKAeHHE BUTTEP-UOHHOTO CTPOEHUS, 3eKTpodope3. XUMHUUEeCKHEe CBOMCTBA (CBOMCTBA KapOOK-
CUJIbHOW U aMUHO-TPYIII, XeJIaThl, 6eTalHbl, IOBEJIEHUE IPU HarpeBaHUU, CUHTE3 CJ0XKHbIX 3GUPOB U N-alMJIMpOBaHUE — IYTh K NENTUJHOMY
cuHTe3y). CUHTe3 U3 raJoreHKapO6oHOBbIX KUCJAOT (2 crnocoba, BKkA4ass ¢pTaauMUAHbIN), cuHTe3 lllTpekkepa. JHAHTHOCEEKTUBHBIA CUHTE3
aMHUHOKHUCIOT (pepMeHTAaTUBHOE pa3/esieHue, CHHTE3 C HCI0Jb30BaHUEM XHUPAJIbHBIX KaTaanu3aTopoB). OnpesesneHre N-KOHIIeBOW aMUHOKUC-
JIOTBI.

YraeBojbl. UTo Takoe D-psij yrieBoioB? Knaccudukanus yriaeBoJoB: a) Mo KoaudecTBy aToMoB C; 6) mo Hanmuuuio C=0 uau CHO rpynm; B)
10 KOJIMYECTBY IIUKINYECKUX pparMeHTOB. CHHTE3 yryieBoJ0B U3 D-rinieprHoBoro ajapaeruza no metosy Kunnanu-®umepa. CtpoeHue rJo-
K03bl. OTKpbITasA U LUKJIANYEecKass GOPMyJibl IJIFOKO3bl, MAHHO3BI, FajlakTo3bl, pu603bl. PopmyJibl Xeyopca. [IupaHo3bl U pypaHo3bl. [lepexon oT
OTKPbITON GOpMyJibl K [UKINUECKOU 10 Xeyopcy. KoHpopMaluu rioko3bl. JNUMepPhl, aHOMepPbI, MyTapoTalus. AHOMepHbIi 3pdekT. Xumuue-
CKHe CBOMCTBA IJIIOKO3bl KaK aJbJIETHA0CIUPTA: a) XeJaThl C MIOHAMU METaJJIOB, OJIy4YeHHUE TJIMKO3U/ 0B, MOJHBIX IPOCTBIX U CIA0XKHBIX 3P U-
POB, U30MPONUINJeHOBas 3aluTa; 6) okucaeHue CHO rpymnnbel voHaMy MeTaslioB, 6poMHoM Boaou, HNO3. Pacuiensienre no Bouito. Peakius c
aMHHaMH U MoJy4YeHUe 03a30HOB. BaxkHel1lIe NPUHLUIIBI U TPUEMbBI U30MPATENBHOTO aJKUIMPOBAHUS PA3JIUYHBIX THIPOKCUJIOB B IJIIOKO3E.
D-dpykTo3a Kak npeacTaBUTe b KeT03. OTKpbITas ¥ LUKIUYeckass G¢opMyJibl. Peakiius cepebpssHOro 3epKasa A1 GPyKTO3BbI.

Peakuuy, kaTaiu3nupyeMble KOMIJIEKCAMU NIEPEXOAHBIX METAJLJIOB (KpOCC-cOYeTaHUe U peaKlusl XeKa B CHHTe3e apeHoB, peakuusi CoHora-
HIMpPbI, peaKIiMs MeTaTe3rca B CUHTE3Ee [JUK/I0aJKeHOB, Na/llalul-KaTalu3upyeMoe aMUHUPOBaHUE).

KypcoBas pa6oTa (mpumepsbl TeM)

1. Cunres 3,3,5-TpumMmetun-7,7-nubenunn-4,5-nuokca-13-aza-5-anomoounukio|7.3.1] tpuneka-1(13),9,11-tprueHa

2. CUHTE3NUpPUAUH-2,6-1UKapOaibaeruia

3. CunTe3 3,7-auajlaMaHTHII-5-MeTuUI-4,6-A11M0Kca-13-a3a-5-anomoobunukio|7.3.1]tpugeka-1(13),9,11-tpuena

4. CuHTe3 3-KapaTOKCHU-5-HUTPO-4-3TUJIN30KCa30J1a

5. CuHTe3 LuKJIorekcagueHa-1,3

6. CHHTE3 3TUJIOBbIX 3QUPOB 3-(2-TUeHW)- U 3-PeHu-2-(THoPeHN-2-KapOOHUI)aKPUIOBOU KUCIOT U U3YYEHHUK UX B peakuu Kopu-
YalkoBCKOTro

7. CHHTe3 NpOU3BOAHBIX 2-TUOTUAAHTTOWHA U IPOBEPKA KOMILJIEKCOB 3TUX coeArHeHU ¢ Cu(ll) Ha Hyk/1Iea3HY10 aKTUBHOCTb

8. CuHTE3 TpU3TUI0BOTO 3dupa $ocHOHOYKCYCHON KUCIOThI
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MeToau4ecKkue MaTepuasbl AJif NIPOBeJAeHHs NpoLueAyp OlleHNBAaHUA pe3y/IbTaTOB 06y4eHUs

[lIkasa olleHMBaHUSA 3HAHUM, YMEHUW U HABBIKOB SIBJISI€TCS €JUHOM [1J1S1 BCEX AWCLUIIMH (IpUBe/ieHa B TabJiulie HUXKeE)

IIIKAJIA U KPUTEPUH OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuuniauHe (MOAyJI10)

OneHka 2 3 4 5
PesysibTaT
3HaHuUA OTtcyTcTBUE @®parMeHTapHble 3HAHUSA O61uire, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIe cCUCTEMaTUYE-
3HaHUH 3HaHUA CKHe 3HaHUA
YMenusa OTtcyTtcTBUE B nesiom ycneiHoe, Ho He | B 1esioM ycneliHoe, HO cojepaxallee YcnemHoe ¥ cucteMaTu4yeckoe
yMEeHUH CUCTeMaTHU4YeCKoe yMeHUe OTJeJibHble TPo6eJibl yMeHue ([,0- yMeHHe

NyCKaeT HeTOYHOCTU HEMPUHIUITH-
aJIbHOT'0 XapaKTepa)

HaBbiku (Biage- | OTcyTcTBHE Ha-

HUS) BbIKOB

Hanuune OTAEJIbHBIX Ha-
BbIKOB

B niesioM, copMUpoBaHHBIE HABBI-
KU, HO HE B aKTUBHOU popMe

ChopmMupoBaHHbIe HAaBBIKY, IPU-
MeHsieMble [IPU pellleHUH 3a/,a4

PE3YJIbTAT OBYYEHUA
M0 AUCHUIIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaThb: MeCTO OpFaHquCKOﬁ XUMHHU B pAAY APYTUX XUMHUYECKUX U €CTECTBEHHOHAYYHbIX AW CHOUIIJIUH;

3HaTbh: OCHOBHbIE KJIACChl OpraHMU4eCKUux COG,C[I/IHeHI/II‘/’I, MeTOoAbl UX CHHTE3a, CBOﬁCTBa, MMPpOCTPAaHCTBEHHOE U

3JIEKTPOHHOE CTPOEHHUE,

3HaTb: OCHOBHbIE TUIbI OpPraHHUYE€CKHUX peaKuHﬁ U ME€XaHU3MbI UX IPOTEKAHHUAI;
3HaTb: OCHOBHbIE 3aKOHOMEPHOCTH, CBA3bIBAOIIME CTPOEHUE U CBOMCTBa OpraHU4eCKUux COEAHHGHHﬁ;
3HaTb: OCHOBHbBIE MeTOoAbl UCCJieJOBAHUA CTPYKTYPbI U CBOWCTB OpPraHHUYECKHUX COEﬂHHeHHﬁ}

3HaThb: poJib OCHOBHBIX KJIAaCCOB OPraHMYeCKUX COeJUHEHUH B KMBOM NPUPOJe, NYTU UX BOSHUKHOBEHUS, QyHK-

U ¥ TpaHchOopMaLuy;

3HaTb: OCHOBHbIE 06J1aCTH IIpUMEHEHHUA OPraHUY€CKHUX COG,ELI/IHeHI/II‘/JI B IPOMBINIJIEHHOCTH, C€JIbCKOM XOBHI‘/JICTBe,

ObITY, MeJUIIMHE U JPYTUX 00J1aCTAX

MepOINpUATUSA TEKYLIEro
KOHTPOJISl YCIIEBAEMOCTH,
YCTHBIHM ONPOC Ha 9K3aMe-

He, 3alllMTa KypcoBOU pabo-

ThI
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3HaTb: OCHOBHbIE MeTO/ibl OIpe/ieJIeHHs COCTaBa U CTPYKTYpPbl OPraHUYeCcKUX COeJUHEHUN

3HaTh: NpaBUJa TEXHUKHU 6€30MaCHOCTH NPU paboTe B XUMUYECKOW JJTabopaToOpUHU

3HaTb: TpeboBaHUs K 0QOPMJIEHUIO U IPECTAaBJIEHUIO Pe3YAbTaTOB pabOoT [0 OPraHUYeCKON XUMUHU

3HaTb: OCHOBHbIE 6a3bl JaHHbIX XMMHYECKOT0 NPOPUIs

3HaTb: TpeboBaHUS K 0QOPMJIEHUIO U IPECTaBJIEHUIO0 Pe3YAbTAaTOB paboT B 06J1aCTU OPraHUYeCKOW XUMMUHU
3HaTh: TpeOOBaHUSA K IPE/ICTaBJEHHIO MaTeprasia B BU/e Ipe3eHTal U1 HayYHOTO A0K/Ia/ja

YMeTb: HaX0AUTh HEOOX0JUMBble [/ pabOThI CBEeIEHUS B OTKPbIThIX UCTOUHUKAX HHPOpMaL U1

YMeTb: CONOCTaBJIATh UHGOPMALUIO U3 PAa3HbIX HCTOYHUKOB, OLleHUBATh ee JJ0CTOBEPHOCTh

YMeTb: GopMyIMpPOBaTh Hay4YHble TUIIOTE3bI IPU 00CYKAEHUU JIUTEPATYPHBIX U COOCTBEHHBIX JAHHBIX

YMeTb: BbIOMpaTb KOMMYHUKAaTUBHO NpPUEMJIEMBbIA CTUJb [eJI0BOTO OOLieHHs, MCI0JIb30BaTb HEOOXOAUMble
SI3bIKOBBIE CPeJCTBA, TAKTUKU U CTPATeruu AJis pelleHUs] KOMMYHUKAaTUBHBIX 3a/jay B aKaJeMUYeCcKod U Mpo-
deccruoHanbHOM chepax

YMeTb: paboTaThb C y4eOHBIMU M HAYYHBbIMU TE€KCTAMH PAa3HOr'0 YPOBHSA CJ0XKHOCTH, OTBEYaIOLIMX 3aa4aM Npo-
beccruoHaNbHOM AeATeIbHOCTH

YMeTb: co37jaBaTh U NOHUMATh YCTHbIE U MUCbMEHHbIE TEKCTbl Pa3HbIX KaHPOB (B T.4., 0pULHAIbHO-/Ee/0BbIE
TEKCThI); KPUTUYECKU OLleHWBATb JOCTOMHCTBA U HEJJOCTATKU Yy>KOW U COOCTBEHHOMN pPe4M C y4eTOM COLUOKY.JIb-
TYPHOT'O0 KOHTEKCTA

YMeTh: 10/1b30BaThCA NPOrpaMMHBIMHU Cpe/ICTBaMHU, aBTOMATHU3UPYIOIIMMU 06paboTKy AaHHbIX (ynpaBieHue 6a-
3aMHU JJaHHBIX, CTATUCTHYeCKas 06paboTKa, BU3yaIu3aLius U T.I1.)

YMeThb: GOpMyIMPOBaTh U pellaTh KOHKpPeTHbIE 3a/jlayl Ha OCHOBEe 3aKOHOB U 3aKOHOMEPHOCTEN, OCBOEHHBIX B
Kypce OpraHu4eckoi XMMHUHU

YMeTb: pab0oTaTb C XMMUYECKHMHU BellleCTBaMHU C COOJII0leHheM HOPM TEXHUKH 6€3011aCHOCTH

YMeTh: OCy1eCTBJIATH B J1a60PaTOPHBIX YCJI0BUAX HECJIOXKHbIE CHHTE3bl OpraHUYeCKUX COeJUHEHUN

YMeTb: HAeHTUPULIUPOBATDb COCTAB U CTPYKTYPY OpPraHUYeCKUX COeJJMHEHUH C MCIO0JIb30BAaHUEM COBPEMEHHBIX
MHCTPYMEHTAJIbHbIX METO/I0B

YMeTb: KOPPEKTHO COCTABJIATh NOMCKOBBIN 3apoc MHGOPMaLMM XUMHUY€ECKOTO COZlepKaHUsA

YMeTb: NIpeJCTaB/IATb pe3y/bTaTbl CBOeH HayYHOU paboThbl B MMCbMEHHOM BH/le COTJIAaCHO TPeOOBaHUAM K Kyp-
COBbIM paboTaM B COOTBETCTBYIOLIEHN 06/1aCTH XUMUU

YMeTb: GOpPMYy/IMPOBATh 3aK/I0YEHHUS M BBIBOJbI 110 pe3yJibTaTaM aHaJ/ku3a JIMTepaTyPHbIX U COGCTBEHHBIX 3KC-
NepUMEHTAJIbHBIX JAHHBIX B 06JIaCTH OPraHUYeCKON XUMHUHU

MepOoNpUATHUS TEKYLLETO
KOHTPOJIA YCIIeBAeMOCTH,
YCTHBIM OMPOC HA 3K3aMe-

He, 3al]MTa KypcoBOoU pabo-

TBI

BsiazileTh HaBbIKaMU MOMCKA U KPUTHYECKOTO aHa/IM3a UHGOPMAI[UH 110 TeMe HAyYHOI'0 MPOeKTa
ByiazieTh: HaBbIKaMK o06MeHa npodeccuoHaJbHOU HWHOpPMAIMU C YYEeTOM OCHOBHBIX Tpe6GOBaHWUM HUHPOpMAIU-
OHHOU 6€30MaCHOCTHU

MeponpHUsTHS TEKYILETO
KOHTPOJISl yCIIeBaeMOCTH,
3allMTa KYpCOBOW paboTHhI,

34




BiiasieTh: 0CHOBHBIMU IpYeMaMU pabOThl C OpraHU4YeCKUMHU BelljeCTBAMU:

- OYMCTKA OpraHUYecKHUX coeJMHEHUI MeTO/0M NlepeKpUCTa/LJIM3aluY, IeperOHKU BceX BUJ0B (10 BaKyy-
MOM, C IapOM, MUKpOIleperoHkKa), BO3roHKH, XxpoMaTorpadpuy;

- paboTa B MUHEPTHOU aTMocdepe;

- paboTa ¢ moJIyMUKPOKOJIMYecTBaMu BelecTBa (Ha ypoBHe 100 -200 mr)

ByiasieTh: cTaHJApPTHBIMU UHCTPYMEHTAJbHBIMU METO/JAMHU MCC/Ie0BaHUSl OPraHUYecKUX BeLeCTB U MaTepHua-
JIOB

ByiasieTh: HaBbIKaMU 0GOPMJIEHUS] TPOTOKOJIOB CUHTE3a OPraHUYeCcKHX BellleCTB

BiaseTh: cTaHAapPTHBIMM UHCTPYMEHTAJbHBIMUA MeTO/IaMHU UCCJIeJOBaHUsA COCTaBa CTPYKTYPbl U CBOMCTB opra-
HHUYEeCKHUX COeJMHeHUHN

BnaseTs: HaBbIKaMUu paboThl C IPoPpeCcCUOHATbHBIMY 6a3aMU JaHHBIX XMMUY€eCKOTro npoduis

BiaseTh: HaBbIKaMy 0pOpMIIEHHS TPOTOKOJIOB OPraHU4eCcKOro CHHTe3a

BisiasieTh: HaBbIKaMU MOATOTOBKH MPe3eHTAL UM € pe3ybTaTaMHU CBOel Hay4YHOU paboThl HA PYCCKOM SI3bIKe

YCTHBIN ONPOC Ha 3K3a-
MeHe
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