degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Opranunueckasi XuMust

10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: CynepKoMIbIOTEPHOE MOAETHPOBAHUE SIAEPHBIX IPOLIECCOB U TEXHOJIOTUI
Ou3TEX-1IKOIAa TPUPOAONIOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOoIoruii uM. U.B.
Kypuatosa
JeTIapTaMEeHT XUMUU

Kypc: 1

KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

AynuTOpHBIX 4acoB: 75 BCETO, B TOM YHCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 45 yac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonmnuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 2
[IporpamMmy cocraBunu:

B.C. TanucmaHoB, KaHJ. XUM. HayK, JIOIEHT, TOIICHT
O.I'. KapmaHoBa, KaH/I. XUM. HayK, JJOIIEHT, JOLICHT

[Iporpamma obcyxaeHa Ha 3aceqanuu aAenapramenta xumuun 12.02.2024



AHHOTANMA

[Iporpamma pucuumnnunsl "Opranndeckas XuMus" npeaycMarpuBaeT (GOpMUPOBAHKE y CTYACHTOB 3HAHUH 00
OOIIMX 3aKOHAX, CBSI3BIBAIOIINX CTPOCHUE M CBOMCTBA OPraHWYECKHUX BEIIECTB, M3yUCHUE IyTeH CHHTE3a U
PEaKIMOHHOW CHOCOOHOCTH OpPraHMYEeCKHX COEAMHEHHH, a Takke WX [PUMEHEHHs B HayKe U
[IPOMBIIIJICHHOCTH.

Kypc cocTout n3 NeKIMOHHBIX 3aHSATHI U J1a00paTopHBIX padoT.

OcHOBHOE cofiepKaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

0 3O L AW

. TeopeTnueckue MpeACTaBICHUS B OPTaHUYECKOM XUMUH
. [lpenenpubie yrneBonoponasl. Ankanbl. [{ukinoankanst

. HenpenenbHble yreBonopopsl. AJIKEHbI

. HenpenenbHble yrieBonopopsl. AIKaaueHbl. AJIKUHBI

. Apomaruyueckue yrieBoA0pOIb

. Crepeoxumust OpraHu4eCcKUX MOJIEKYII

. 'anoreHnpon3BoHbIE YIIIEBOLOPOIbI

. Anmndarnueckue u apoMaTHIECKUE CIIUPTHI

9. KapOoHMIIbHBIE COETUHEHHS

10. Kap6oHOBBIE KHUCITOTHI

11. ITpou3BogHBIE KAPOOHOBBIX KHCIOT

12. AMHUHBI

13. AMHHOKHUCIIOTBI

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- QopMupoBaHHE y CTYICHTOB 3HaHMH 00 OOMIMX 3aKOHAX, CBS3BIBAIOIIUX CTPOCHHE U CBOWCTBA
OpPraHMYeCKHX BEIIECTB, H3y4YeHHE IyTeH CHHTE3a M PEAKLHMOHHOM CIIOCOOHOCTH OpPraHUYECKUX
COEIMHEHUH, a TaK)Ke UX IPUMEHEeHHS B (PU3KKe, OMOJIOTHH, MEIUIMHE, TPOMBIIIICHHOCTH.

33]13‘[]([ JAUCHUIIINHBI

- JaTh NpeicTaBlIeHHe 00 0COOEHHOCTSX CTPOCHHUS M CBOMCTBAX Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUH, B3aUMOCBS3H OPraHMYECKHUX BEILECTB, a4 TAKXKE O CBA3M OPraHMUYECKUX COCOUHEHMN C
OMOJIOrMYECKUMHU CHCTEMaMU;

- ONpENeNuTh IyTH CHHTE3a, (PU3NYECKHe W XUMHUYECKHE CBOMCTBA IPEACTABUTENCH OCHOBHBIX
KJIACCOB OPTaHUYECKHUX COETUHEHUII;

- oOy4uTb TPOBOAMTH AaHAJIM3 CTPOCHHUS OPraHMYECKOr0 COCOUHEHHS (BHIETH OCOOCHHOCTH
YIIEPOIHOTO  CKeNeTa, ONpelesaTh (YHKIMOHAJIBHBIC TpYMIbl), MPOrHO3HPOBATH  CBOWCTBA
OpPraHMYeCKUX BEUIECTB MO OCOOCHHOCTSIM CTPOCHHSA, a TAaKKE HAXOAWTh HamOoJee MPOCTHIEC MyTH
CHHTE3a OpraHUYECKUX BEIECTB;

- 00y4HTh MOHNMAI0 XUMUUECKUX CBOMCTB OPraHMYECKHX COCTUHEHUH Yepe3 MEeXaHU3Mbl PEeaKIuii;

- 00y4YlTh OCHOBBIHBIM METOAAM Pa0OTHI B 1a0OPATOPUU OPraHUYECKOTO CHHTE3a, METOAAM OYMCTKH U
UACHTU(UKALMH OPTraHNYECKUX BEIIECTB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh HX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.1 CnocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB




OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/bl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIlluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTENBHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)

anmaparypsl

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[K-1.5 Bmageer HaBbikamMu 0Oe30MacHONM pabOTBI €
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAIBHBIM 000pYJ0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx

ITK-3 CriocoOeH BeIOMPATH U IPUMEHSITh apamMeTpoB HCHOIb3yEMOr0 HayYHOIO 000pyL0BaHUS

noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IacTi

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U

METOJIOB [1IK-4.1 3Haet yuCIIEHHBIEC TTOPSIIKY BEIWYHNH, XapaKTSPHBIX

JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)

B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HaTh:
- OCHOBHBI€ I10JIOKEHUS COBPEMEHHONW TEOPETUUECKON OPraHUYECKON XUMMUU;
- IPUHLIUIIBI KJIacCU()HUKALUU OPraHUYECKUX COSIMHEHHUIA;
- IPUHIUIBI CHCTEMAaTUYECKON, PalMOHAIbHON U TPUBUAJIbHOM HOMEHKIIATY Db
- OCHOBHBIE CIIOCOOBI MOJTyYEHHs] OPraHUYECKUX COCTUHEHUN Pa3IMUHBIX KJIACCOB, UX (U3NYCCKUE U
XMMHYECKUE CBOICTBA, pacIpOCTPAaHEHHE B IIPUPONE U IPUMEHEHHE; OCHOBHBIE MEXaHWU3MbI
OPraHMYeCKHX peakUud, TMO3BOJAOLIMEe OOBSICHATH NPOTEKAaHHWE pEeakuuil, MpeICcKa3bIBaTh
HaIpaBJIEHUE PEaKLUil U yCIOBUsI UX OCYLIECTBICHMUSI;
- METOAbl BBIACJICHUS, OYUCTKM W HMACHTHU(QHUKALIWNA OPraHMYECKUX COCIMHEHHMH; KauyeCTBEHHBIC
peakiuM Ha pa3IuyHble KJIacChl OpPraHUUECKUX COEIMHEHUN U OT/IEJIbHbIE IIPEICTaBUTEIH.

YMETb:
- COCTaBIATH (POPMyYIIBI OPraHMYECKUX COCTUHEHUH 110 HAa3BaHUSM M JaBaTh HAa3BaHUS BEILECTBAM IO
CTPYKTYPHBIM (hOpPMYJIaM COTJIACHO HOMEHKJIAType;
- ONPENENATh MPUHAIIIEKHOCTD K KJIacCy OPraHUYECKUX COETMHEHUM;
- IPUBOAUTH YPABHEHUS COOTBETCTBYIOLIMX XUMUUECKUX peaKLuii;
- MICTIOJIb30BaTh 3HAHUS MEXaHU3MOB OPTaHUYECKHUX PEaKHi sl OObSICHEHHS IPOTEKAHUS PEAKIUN U
[IpeJCcKa3aHusl yCIOBUM UX IIPOBEACHUS;
- IIOJIb30BATHCS] XUMUUECKOM JIUTEPaTYPOH (CIIPaBOYHOM, HAyYHO-IEPUOAUUECKON U 1Ip. ).

BIIAJIETh:
- OCHOBHBIMH TE€pPMHHAMH OPraHUYECKOH XUMUH;
- METOAMHU UCCJIEI0BAHUS CBOMCTB Pa3IM4HbIX KIACCOB OPraHUUECKUX COCIUHEHUH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 TeopeTquCKIV/Ie MIpPEACTaBICHUS B 4 13 4
OpPraHNYECKOM XUMUH.
) IIpenenbHple  yreBomoponbl. AJIKaHBI. ) 4
[ukioankaHsl.
3 HenpenensHble yriieBonopoasl. AKEHBI. 2 4 4
4 Henpenenvubie YITIEBOAOPOABI. ) 4 4
AnkanueHpl. AJIKUHEL
5 ApoMaTH4ecKue yriaeBOJOPOIbI. 2 4 6
6 CrepeoxuMHst OpraHudeCcKuX MOJIEKYI 2 6
7 [MamoreHnipon3BOAHbBIE YITIEBOJOPOIBI. 2 4 4
] Anudarnyeckne W apoMaTHYECKHE ) 4 4
CIHPTBHI.
9 KapOonunbHble coennHeHHs 4 4 6
10 |Kap6oHOBBIE KHCIIOTHI. 2 4 4
11 [IpousBonHbIe KAPOOHOBBIX KUCIIOT. 2 4 6
12 |AMuHsI. 2 4
13 AMWHOKHCITOTBI. 2 4
Hroro yacos 30 45 60
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 2 (Becennuit)

1. TeOpCTI/I‘{GCKHC MMpCaACTAaBJICHUS B OpFaHH‘{eCKOﬁ XHUMUHU.

Teopun cCTpoeHHsT OpPraHUYECKUX COCOUHEHUH (TEOpUs paJMKaloB, TEOPHUsl THUIIOB, TEOPHS
Bytieposa), mpupoma XuMHUECKOW BsI3M (C TOYKH 3PEHUsSI DJIEKTPOHHOW Teopuu JIpromca), THITBI
KOBAJICHTHOM CBsI3U (MOHSATHE O ©- M T-CBA3AX). HomeHkmarypa OpraHM4YecKuX COEAMHEHHIA:
TpUBHAJIbHA, panuoHanbHas, cucTeMaruyeckas HOMEHKJIaTypa HIOITAK,
panvKaabHO-(QYHKIHMOHATbHAS HOMEHKIIATYpa.

BayTpuMonexynspHbie 3JeKTpoHHbIE 3¢ dekTh (oHsTHE 00 HHAYKTHBHOM 3 dekre, addexre mos,
Me30MEpHOM dPQEKTE, COMPSHKEHHBIX CHCTEMAX U BUIAX COMPSDKEHUS, YPPEKTE CBEPXCOMPSHKEHUS).
Pe3onancueie crpykrypsl. [lonstue o ruOpunuzanumn, 0COOEHHOCTH aToMa yIjiepoJa B pa3iIMyHBbIX
ruOpuAHBIX  cocTosHMAX. Kiaccupukanmss OpraHM4ecKHX COECAMHEHMH 10  OCTOBaM U
(YHKIIMOHATIBHBIM TPYIIIaM.

2. IlpenenpHble yrieBogopoabl. AnkaHbl. [{uknoankaHsl.

Knaccuduxanust opraHndeckux coeinHeHuil. ['omonorudeckuil psj HpenesbHBIX YINIEBOAOPOIOB,
HAaXOXJEGHUE B NpPUPOAE, MNPUMEHEHHWE B MNPOMBIIIICHHOCTH. (OCOOCHHOCTH HW30MEpHH,
HOMEHKJIaTypa. MeTo/bl OJTyueHHs alIKaHoB: a) 0e3 U3MEHEHMs YIIIEPOIHOH Lenu (TMApupoBaHue
HENpeAeNbHBIX YIVIEBOAOPOIOB, BOCCTAHOBJICHHE TaJOI€HAIKAHOB; 0) C yMEHBIICHHWEM LEMNH
(memouHOE TUTABJICHHWE COJield KapOOHOBBIX KHCIOT - peakmnus J[roma), B) ¢ yBEIWYEHUEM IICMHU
(peaxuust Bropua-lllopeiruHa, »meKTposin3 cojeidl KapOOHOBBIX KHCIOT - peakuus Konb0e).
XumMudeckne CcBoWcTBa (MEXaHWU3M  peaklui  pajuKalbHOTO  3aMEIleHHsS, OCOOCHHOCTH
TaJIOTCHUPOBAHUS, OKHUCIICHUS, CYIb()OOKHUCICHUS, CylIb(QOXJIOPUPOBAHUS, HUTPOBAHHUA IIO
KonoBanoBy, napoa3Horo HUTpOBaHUS, TEPMUUECKOTO U KaTAIUTHYECKOTO KpekuHra). Iereponms
ankaHoB. KapOKaTHOHBL, UX yCTOWYMBOCTH M OCHOBHBIE ITPEBPAIICHUSI.



3. HempenesnpHble yriieBo1OpOabl. AJTKEHBI.

HenpenenbHble yrneBonopoabl. AJKeHbl. [OMOIOrndeckuil psia aJKkeHOB, HAXOXKICHHWE B MPUPOIE,
MpPUMEHEHHE B MPOMBIIUIEHHOCTH. OCOOEHHOCTH HM30MEpPUH, HOMEHKJIATypa, METOIbl MOIYy4YCHHUs
(pOMBIIUIEHHBIE U JIAOOPATOpPHBIE, CTEPEOCEIEKTUBHOE MONy4YEHHE IMC- M TPAaHC, XUMHUYECKHUE
CBOWCTBA: MEXaHM3M peakuuil snexTpoduisHoro 3amemienus (AdE) — oOmee mpencraBieHue o
MEXaHW3ME peaklHu, G- M T-KOMJIEcax, CTepeo- U PEruocelIeKTUBHOCTh  Ha TpHMepax
raJIOTCHUPOBAHUS, TUAPOTATIOICHUPOBAHMS, THIPATALUH, MOHATHE O KapOOKaTHOHE, CKEJIETHBIE
HEeperpynnupoBKH; MEXaHW3M pEaKLUi paJuKaJbHOTO MPUCOEAWHEHUS II0 KpaTHOW Bs3M HA
npuMepe TUAPOOPOMHUPOBAHMA MO Xapally; MEXaHHW3M peakuil paJuKalbHOTO 3aMELICHHS B
AITMIILHOE TIOJOKEHUE Ha TMpuMepax peakuuid Opomwuposanuss ¢ NBS, a Takxke mnapodazHoro
xJyiopupoBanus 1o JIbBoBy; ocobeHHOCTH MATKoro okucieHus (o Baruepy, Kpure, [Ipunexaey) u
KECTKOTO OKHCIIEHUS (OKUCIUTEIbHBI M BOCCTAHOBHTENIBHBIH O30HONM3, JKUAKO(DA3HOE
OKHCJICHHE); PEaKLHHU TOIUMEPHU3aLUN ATKEHOB.

4. HenpenenbHblE yIIEBOAOPOAbL. AJKAIUCHBI. AJIKUHBI.

HenpenenvHble yrieBomopoapl. AnkanueHsl. Tpu TMIa JUEHOBBIX yIiIeBoJopoaoB. HomeHknarypa.
VrneBomopoab! ¢ CONpsKEHHBIMM JBOWHBIMH CBSA3SIMU: JMBHHWI, M30mpeH. [Ipupona comnpspkeHus.
Crioco06nbl oydeHus JUBHHUIA U u3onpeHa. dusnueckue cBoricTBa. XMMUYECKHE CBOIICTBA JHEHOB
C CONPSKEHHBIMHM JBOWHBIMH CBs3sIMH: peakuuu 1,2- u 1,4-mpucoenvHenus (KMHETHUYECKHH U
TEPMOIMHAMUYECKUH KOHTPOJIb). MexaHu3M 31eKTpOPHUILHOTO MPUCOESAUHEHUSI K TUCHAM.

Oco0OeHHOCTH CTPOEHUSI TPOMHOM BSI3M, CBOWCTBA M OCOOEHHOCTM TMOPHUIM3ALMH SP-TUOPUIAHOTO
aroma yriiepona. HaxoxjaeHne ajqkuHOB B MPHUPOJE, MPUMEHEHUE B MPOMBIIUIEHHOCTH. M3oMepus,
HOMEHKJIaTypa, TPOMBIIUICHHBIE U JIAOOPATOPHBIE METOMBI MONXy4YeHUs! (KapOUAHBIM METO, CHHTE3
4yepe3 peakTuBbl Molyua w Jpyrue cONlM alIKMHOB, JCTHAPOTAIOTEHHUPOBAHWE TEMHHAIBHBIX U
BHIIMHAIILHBIX JIUTaJ0reHITPOU3BOIHBIX YIJIEBOJOPOAOB, JIeraJlOreHUPOBaHHUE
TETParaJIoreHNPOU3BOAHBIX YIIIEBOJOPOAOB, JCTHAPATAIIUS TeMUHAIBHBIX JHOJOB). XUMHUYECKHE
CBOICTBa: peakiuu MekTpodribHoro npucoenanaenns (AdE) (0coOeHHOCTH, OTIIMYUS OT aJIKEHOB),
peakiun HykJIeo(uIbHOTO nprcoeanHeHus (peakiys @aBopckoro, B3auMOJICHCTBUE C CHHWIBHOM
KHCJIOTOH B MPHUCYTCTBUE €€ COJIEH, B3aMMOJCIHCTBHE C COJSIMH KapOOHOBBIX KHCIIOT), MPOSIBICHUE
C-H KHUCIIOTHOCTH TE€PMHHAIBHBIX AJIKHHOB (B3aUMOJCHCTBUE C KapOOHWIHLHBIMU COCAMHEHUSIMHU,
oOpa3oBaHHe COJICH, alleTHIICH-aJJIEHOBasl eperpynnupoBka GaBopckoro), peakiuu JUMEPU3aLH 1
apoMaTH3aliK aleTHIeHa W TESPMHUHAIBHBIX aTKWHOB, PEAKIIMA OKHUCICHHS M PETeOCeICKTHBHOTO
BOCCTaHOBJICHUSI.

5. ApoMaTH4eCKHUe yIiIeBOJOPOIBL.

[TonsTre 06 apoMaTndHOCTH MO XIOKKEIIO, IpaBWila apOMaTUYHOCTH U UX 00OCHOBaHHE. DHEPrHs
crabunmmzaunn  (pe3oHaHca). AHTHapOMaTHYHOCT,  HA  TpuUMepe  LUKIOOyTaaueHa,
IUKJIONPONIJIBHOTO AHHWOHA, KaTHOHA LUKJIONEHTAJUCHWINA. TOMOJIOTHUECKUil psaa OeH3ona,
O0COOCHHOCTH CTpOE€HHs OEH30IbHOrO Koyibla, (opmyna Kekyire u coBpeMeHHas 3aluCh
apomaruueckoro kousbia. Kiaccudukamms apenoB. ®dusndeckne 0OCOOEHHOCTH apOMaTHYECKUX
YIJIEBOJOPOAOB (3JEKTPOMATHUTHBIC XapaKTEPUCTUKN). MeTonbl nomyueHust (13 OEH30HHON KUCIIOTHI
U ee coieid, cuaTe3 Bropia-®urrura, ankunupoanue 6enzona nmo @pugento-Kpadrey-I'ycraBcony,
CHHTE3 MO 3eJIMHCKOMY, cHHTe3 1o Pemnme). Xumuueckue cBOICTBa: peakUuu 3NEKTPO(UIBHOTO
3aMeleHnsl (MeXaHM3M, BIMSHHUE 3aMEeCTUTeNIel Ha HalpaBleHHe 3JeKTpoduiia, KiaccupHuKanus
3aMecTuTeNeil) Ha [pUMepax peakUUid TraJloreHUPOBaHMS, HUTPOBAHHS, Cylb(QHUpPOBaHUS,
aNKWIMpoBaHus, ampuposanust u no Ppuapemo-Kpadrey. IlpaBuna opueHTanuu: OpHEHTaHTHI
MEPBOr0 M BTOPOTrO pPona: OOBSICHEHHWE OpPUEHTALMU 3aMECTUTENICH IEeMCTBHEM CTaTHUYECKOro M
JMHAMHYECKOTO (PaKTOPOB, COIIACOBaHHAsI M HECOITIACOBAHHASI OPUEHTALUS JBYX HJIM HECKOJIBKHX
3aMECTHUTENIEH B apOMaTUYECKOM KoJblle. PaaukanbHbIE peakIMM apeHOB, pPEaKLUU OKHCIEHUS C
pas3pylLIeHHeM U COXpaHEHHEM OCH30JIbHOTO KOJIbLa

6. CTepeoxuMusi OpraHUYECKUX MOJIEKYI



[TonsiTne 00 ONTHYECKOW AKTHUBHOCTH, IUIOCKOIIOJSIPU30BAHHOM CBETE, YICIBHOM BpAallleHHH,
XUPANbHOCTH, AaCHMMETpHUYECKOM arome ymoiepoaa. Kiaccupukanuss ONTHYECKH aKTHBHBIX
coequaenuit mo mkane Oumepa u Kana-Wurombpa-Ilpenora, moHsTHE 00 OTHOCHTENBHON U
abcomoTHON onTuueckoi KoH(purypauuu. [IpaBuia onpeneneHusi CTapIIMHCTBA 3aMECTUTENIEH 110
Kany-Unronsay-IIpenory. Metoasl onpe/eneHus: ONTHYECKOW KOHQUTYpAIMK XUPAITBLHOTO TICHTpa
(B TtocKoCTHBIX Mpoekuuax duiiepa, ¢ MOMOIIBIO MPOCTPAHCTBEHHBIX (opMya) Buabl ontuueckoin
HU30MEPUH Ul COCOUHEHUHN, CONEpKAILUX OIUH U HECKOJIBKO XMPAJIbHBIX LIEHTPOB (3HAHTHOMEPHL,
acTepeoOMephl, SIUMEPBHI), TIOHSATHE 00 IPUTPO-, TPEO- U Me30(opMax.

7. I'anor CHITPOU3BOJAHBIC YITICBOAOPOABI.

Homenknarypa, uzomepust 1 ocoOeHHOCTH cTpoeHus. OOmIre MEeTonbl CHMHTE3a TajlOTeHAJIKAaHOB:
3aMeIICHHe aToMa BOJOPO/A, PEaKUUH IPUCOSAMHEHUS 110 KpPaTHBIM CBA3SM, 3aMeIleHHe
THIPOKCWIIBHOW TPYNIIBI CIUPTOB, 3aMEUICHHWE KHCIOpoda KETOHOB, JEKapOOKCHIIMPOBAHUE
MPOU3BOJHBIX  KapOOHOBBIX  KHUCIOT. [IpUYMHBI ~ BBICOKOH  pEaKIHOHHOH  crmocoOHOCTH
rajJoreHaJIKaHOB, PeaKH HYKJICO()UIEHOTO 3aMELICHUSI B CUHTE3€ PAa3JIMYHBIX KJIACCOB (CIHPTOB,
MPOCTBIX U CIOXKHBIX 3()UPOB, THOJIOB, THOI(PHUPOB, AMUHOB, HUTPUJIOB U JIPYTUX (PyHKIMOHAIBHBIX
pou3BOIHBIX). OCOOEHHOCTH XMMHUYECKUX CBOMCTB: MEXaHH3M M OCOOCHHOCTH pEakUuil MOHO- U
ouMonekyisipHoro HykjieodwibHOTo 3amenieHust (SN1 u SN2)(konuuecTBO CTaaui, MOPSAOK,
CTEPEOXHMHUS; BIUSHHAE TIPUPOIBI TAJIOTCHAIKAaHA, PACTBOPHUTEIIS M HyKJIeo(riia Ha MOJEKYISIPHOCTD
npouecca). KoHKypeHIMS peakuuil SIMMHHHPOBAHUS: MEXaHH3Mbl MOHO- M OMMOJIEKYISIPHOTO
snumuHuposanus (E1 u E2), ux crepepoxummueckne ocoOeHHOCTH, 0coOeHHOCTH Mexanu3ma Elcb.
[Mpapuna 3aiineBa u [odmana. Bnusiaue paznmnyabix (akTOpOB IMpollecca Ha COOTHOIICHHE
MPOIYKTOB 3aMEIICHUS M YITMMUHUPOBAHHSL.

8. A.TII/I(I)aTI/I‘IeCKI/Ie " apOMaTUYICCKUC CITUPTHI.

Knaccuduranuss cnuproB, OCOOCHHOCTH CTpoeHHsl (yHKIMOHAIBbHOW Tpymnmnbel. Duznueckue
CBOMCTBa (TOHATHE O BOAOPOAHBIX CBS35X), 3aBUCHMOCTH TEMIIEPATYPhl KHIICHHS OT CTPOCHUS
CIIUPTOB. MeTO/bI MOJy4eHHs OJHOATOMHBIX M MHOTOATOMHBIX CHHPTOB. XHMMHUYECKHE CBOMCTBA:
NPOSIBJICHUE KUCIIOTHOCTH TPU B3aWMOJICHCTBUU C CHIIBHBIMH OCHOBAaHUSIMU (CPaBHHUTEIBHBINA PSII
KUCIIOTHOCTH C JAPYTMMH KJIacCaMH COCAMHEHUIi), OCHOBHOCTb CHHPTOB. Teopust KHCIOT |
ocHoBaHMiA. COMNpPSIKEHHBIE KUCIOTHI U CONPSDKCHHBIE OCHOBaHMS. [IOHSATHE O JKECTKHX M MATKHX
KHCJIoTaXx M ocHoBaHUsX [lupcona-JIbtonca), peakiMu CIHUPTOB KaK CIa0bIX HYKJICOPHIOB (Tpu
B3aUMOJICHCTBUHU C KapOOHWIBHBIMH COCIUHECHUSMH, KapOOHOBBIMH KHCIOTAMH M HX
NPOU3BOAHBIMH), OKHCJICHHE CIIUPTOB JO KapOOHWIOB M KapOOHOBBIX KHUCIOT. Ilpucoenunenue
CIIMPTOB K oJie(prHAM, alleTHIICHaM, HEPEIeIbHBIM KapOOHOBBIM KHCIIOTaM.

Apomarnueckue cnupTbl. OcOOEHHOCTH CTPOEHUS. MeTonsl noiaydeHus: GeHoNoB (KyMOJIbHBIH, W3
cojeii Ccynb(OHOBBIX KHUCIOT W Jpyrue). XHMHYECKHE CBOWCTBA: PEAaKUUH C y4acTHEM
THJIPOKCWIILHOM TPyl (0Opa3zoBaHue coliei, peakius BuibsMcona, neperpynmnupoBka Kiaiizena),
peakuuy  apoMaTHUecKoro siipa €  CHIBHBIMH  3JeKTpoduiaamMyd  (MEXaHW3MBI — PeaKUui
AMEKTPO(UIBHOTO 3aMEIICHUs]) Ha IpHUMEpe TaJOreHUPOBaHMS, HUTPOBAHUS, CYJIb(UPOBAHUS,
alJIMPOBaHMA), PEAKLUUH BOCCTAHOBICHHS, PEAKIUH OKUCICHUS (MEXaHWU3M PaTUKaIBHOTO
IIpoLiecca OKUCIIEHUS, BIUSHUE PAIUKAJIOB).

9. KapOoHMIIbHBIE COETMHEHHS

OcobeHHOCTH CTpOeHHUs KapOOHMIbHOM rpymibl. HoMeHknarypa. MeTosbl NONy4YeHUs! albIerH/I0B 1
KETOHOB. Peakuuy Hyki1€eo(pMIBHOTO IPUCOSTMHEHUS 110 KapOOHHUIIBHOM IPyIIe, MEXaHU3M PEaKIUuH
HykineodmisHoro npucoeauHenust AdAN. Peakiyn ¢ cuibHBIMEM HyKiIeo(WIaMU: IIMAHTHIPUHHBIHN
CHHTE3, NOy4YeHHe OUCYIb(HUTHBIX MPOU3BOJHBIX, CHHTE3 | pHHBSAPA, B3aUMOACHCTBHE C aMMHAKOM
W ero Mpou3BOAHBIMH, meperpynnupoBka bekmana. [lonsite 00 ocHoBanusix ludda. Peaknun
QIBJACTHIOB W KETOHOB CO CJIA0BIMM HYKJICO(QHIaMH: CHHPTaMH, MeEpKaNTaHAMH, BOIOH,
B3aMMOJICHCTBUE C TMeEHTaxjopuaoM Qocdopa, camokoHIEHCAlMs anbleruaoB. KeTo-eHoJbHAas
tayTomepus. Peakiym porekaromue depe3 oOpa3oBaHHE CHOJBHBIX (POPM albJCTHI0B M KETOHOB:
aJIb/I0JIbHO-KPOTOHOBAsl  KOHJAEHCAIMs, peakius MaHHUXa, TrajJoreHHpoBaHHe, TIajJopopMHas
peakuusi, 0-OpoMupoBaHHE KeTOHOB. OKHCIICHHE KETOHOB W aJIbJICTHIOB: OKHCICHHE KETOHOB C
paspbeiBoM C-C-cBsizeil, OKHCIEHHE IO []-aToMy YIvepoaa, OKHCJICHHE KETOHOB CHIIbHBIMH
OKHCJIUTENISIMH, OKHCJICHHE aJbJCTHIOB CIa0bIMH  OKHCIHMTEJISIMU: peakTuBoM ToluieHca,
(heNMHTOBOM )KHUIKOCTHIO, IMOKCH/IOM CelieHa, HaKucioTtamu (peakiust baiiepa-Bumurepa).



10. Kap6oHOBBIE KHCIOTHI.

OIHOOCHOBBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTBL. (OCOOCHHOCTH CTPOCHHS KapOOKCHIBLHOM
IPYIIIBL: paclpeiesIieHne MEeKTPOHHOM I0THOCTH —I 1 +M 3 ekt 1 ee BIUsHNE HA XUMUUECKHUE
CBOMCTBa KapOOHOBBIX KUCIOT. [10ABMKHOCTE 0-BOIOpOAHOTO aroMa. KapOokcuinar-uoH, IpUYruHbBI
ero ycrounBoctu. OCHOBHBIE METOJIbI CHHTE3a (OKHCIICHHE YITIEBOJOPOJOB, NEPBUYHBIX CIIUPTOB,
DJIAKOJICH, aJbJIeTUI0B, KETOHOB, CHHTE3bl C METAJIOOPTaHHMYECKHMMHU COCAWHEHUSMH, THIPOJIH3
MPOU3BOJHBIX KApOOHOBBIX KHCIOT, METAUIOKOMIUICEKCHBI CHHTE3). XWUMHUYECKHE CBOMCTBA!
KHCJIOTHBIE (IIPU B3aMMOJICHCTBUHM C CHJIBHBIMU HYKJICO(HIaMH), B3aUMOICHCTBUE CO CIA0BIMH
Hykieopunamu 1o mexanusmy AdN-SN (peakums stepuduranuu, oOpa3oBaHHE HAJKHCIOT,
oOpa3oBaHWE  XJIOPAQHTHIPHUIOB W AHTWAPHIOB  KHCJIOT,  O-TQJIOTCHHPOBaHHE IO
lennro-donbrapay-3enuHCKOMY ).

[IpenenvHbie auKapOOHOBBIE KUCIOTHI. OOmue Metoabl cuHTe3a. OCOOSCHHOCTH JIHKApOOHOBBIX
KHCJIOT: IAaBEJICBOM KHUCIOTHl (PEakUuh TEPMHUYECKOTO, KHCIOTHOTO U  OKHCIHTEIHLHOTO
NekapOOKCHIINPOBAHUS), MaJOHOBOM (HOJNlyueHME M TPHUMEHEHHE HaTpUManoHOBOro 3¢wupa,
nexapOokcuinipoBanue, peakuuss KueBenarens), siHTapHoi (peakuusi Llto06e, momyueHue u
MpUMEHEeHHE CyKIMHUMUA), aAUITHHOBON 1 MUMETUHOBOH (peakius Jukmana).

Oxcukuciorel.  CriocoObl  monydeHus. OCOOCHHOCTH XHMMHYECKHX CBOMCTB: B3aHMOBIHSIHUE
THIPOKCO- M KapOOKCWJIBHOM TpYIIN, TMOJMy4YeHHE JIAKTHIOB M  JIAKTOHOB. CesleKTHBHOE
BOCCTaHOBJICHHE TUAPOKCO-TPYNIIbL. JINMOHHAS KUCIIOTA.

Oxcokucnotel. CriocoObI monyyeHus o (Ha MpuMepe MTUPOBUHOTPAIHON KHUCIOTHI) U B (Ha mpuMmepe
aIleTOYKCYCHOHM KHCIIOTBI) OKCOKHCIOT. OCOOCHHOCTH XHMHYECKUX CBOMCTB [3-OKCOKHCIOT U HX

3¢hupoB.
11. I[Tpon3BoHBIE KAPOOHOBBIX KUCIIOT.

[TonsTHe 00 anMIMPYIOIIMX areHTax M peakuusX alwinpoBaHus. Psi Mpom3BOAHBIX KapOOHOBBIX
KHCJIOT 10 aliINPYIOEH ClIOCOOHOCTH.

Conu kapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOMCTBA: pPEaKUUM C HYKJICO(UIBHBIMH pEareHTamH,
IeperoHka cojeil  KapOOHOBBIX KHCIOT, peaknus Komebe, cuHTe3 Joma, peakuus
XyHcnukkepa-boponuHa, B3anmozeiicTBue ¢ peaktuBamMu [ puHbsSpa, METOABI MPEBPAILCHUS COJICH B
CUJIbHBIC allMIMPYIOIINE areHTsl. Mblia.

Cnoxuable 3¢upel. OcoOEHHOCTH CTpoeHHs CIIOKHOdGUpHOH Tpymmel.  CrnocoObl MOMyYEHHS:
peakuust sTepudukamuu nmo dumepy, peakuus TuiIeHKO, KapOOKCHIMPOBaHHME AalleTHIICHA.
XYUMHUYECKHE CBOMCTBA: BOCCTAHOBJICHHE JHTHHamMOMOruapuaoMm, 1o byso-bnany, peaknus
Pedopmarckoro. CrnoxxnoadupHas xoHaeHcanust (peaknust KimaiizeHa). AIETOYKCYCHBIH 3(up:
METO/BbI TONYy4YEHHUsl, 0OCOOEHHOCTH XMMHUYECKUX CBOMCTB (0Opa3oBaHuE COJEH, aJKHIUPOBaHHE U
allIMPOBaHME, KETOHHOE M KHCJIOTHOE paclieljeHue, B3auMOAEHCTBHE C HENpPEAEIbHBIMU
COEIMHEHUSIMH KaK TOHOP Muxanis).

Amuppl, HUTpUIBL. OCHOBHBIE CIOCOOBI MOTy4eHUs. XUMHUYECKUE CBOWCTBA aMU/IOB U HUTPHIIOB:
THIIPOJIN3, BOCCTAHOBICHUE C aJIOMOTHAPHUIOM JIMTHUS, B3aUMOACHCTBUE C peakTuBamu | puHbspa.
Oco0eHHOCTH XMMHYECKHX CBOMCTB aMHU/IOB: O0Opa3oBaHHE NMKIMYECKHMX aMHJIOB — JIAKTaMOB,
THIIPOJIN3 aMUOB, IETHapaTalys aMUI0B, BOCCTAHOBJICHUE 10 aMUHOB, PEAKIH HUTPO3UPOBAHMUSA,
peakuusi JAETMApaTaliM, MeperpynnupoBka amMunoB 1o lopmany. OCOOEHHOCTH HUTPUIIOB:
THIIPOJIN3, AJIKOTOJNN3, aMMOHOJIM3 HUTPUJIOB, PEAKUUH C METaNIOOPTaHMYECKUMHU COCIUHEHUSIMH,
BOCCTaHOBJIEHHE 710 AMUHOB.

lanoreHanruapuabpl ¥ aHTUAPUABI KaK alIMPYIOLIUE areHThl. MeToabl momydeHus. XUMHYECKUe
CBOMCTBA: THAPOJIN3, AJKOTOJIN3, aMUHOJIN3, BOCCTaHOBICHHE 1O Po3eHMyHAy, B3aumopeicTBue ¢
peaktuBamu [ puHbsipa, peakuust ApHara-OucTepra.

12. AMUHBL.



Knaccuduxarys 1 HOMeHKIaTypa aMHHOB. CTpOCHHE aMUHOTPYIIIBI. 3aBUCUMOCTD HYKJICO(DUITBHBIX
U OCHOBHBIX CBOWCTB aMHHOB OT CTPOCHMS aMHUHOB. AMHUHBI KaK KHCIOTBI W OCHOBaHMS.
CpaBHUTENbHAs XapaKTEPUCTUKA KHUCIOTHO-OCHOBHBIX CBOMCTB II€PBUYHBIX, BTOPUYHBIX U
TpeTHYHBIX aMUHOB. OCHOBHBIE CIIOCOOBI MONMy4EHUS au(paTHIECKUX aMHUHOB (aMMOHOJIM3 CIIUPTOB
U aJKWIrajJoreHujoB, cuHTe3 [abpwonsa, peakums Todmana, mneperpynmupoBka Kypunmyca,
BOCCTAHOBUTEJIIBHOE AaMMHUHUPOBAaHHE KETOHOB M aJNBJETHIOB, NPHUCOEAMHEHHE aMMHaKa K
o, B-HempenenpHBIM allbAeruaaM, peakuuss MaHHNXa, BOCCTAaHOBJICHHE aMUA0B, HUTPUJIOB, a3HJIOB,
OKCHMOB U HUTpOCOEeAWHEHHH, MeTo DmBaiiiepa-Knapka, Jleiikapra). KauecTBeHHble peakuuu Ha
[IEPBUYHBIC, BTOPUYHbIE U TPETUYHblE aMUHbl (B3aUMOAEHCTBUE C A30TUCTOM KHUCIIOTOM, TECT
Xynacaukepa). HykneopuiabHOCTP M OCHOBHOCTh aMHUHOB. AJIKMIMPOBAHHWE M alWJIMPOBAaHHUE
aMMHOB. B3ammopeiicTBue ¢ KapOOHWIBHBIMH COECJMHEHHSIMHU (TIOJydYEHHE MMHHOB M €HAaMMHOB).
OxucieHue aMrUHOB.

13. AMHHOKUCIIOTHI.

Knaccudukanus aMHHOKUCIIOT, psAJl HE3aMEHUMBIX aMHHOKHCIOT. MeTonbl CHHTEe3a (aMMOHOIH3
TaJIOTEHIPOU3BOHBIX KapOOHOBBIX KHUCIOT, CHHTE3 [a0puaiisi, CMHTE3 C MOMOIILI0 MaJIOHOBOTO
a¢upa, cunTe3 lltpekkepa). OcoOEHHOCTHM CTpOEHUS (CIIOCOOHOCTH CYIIECTBOBAHUS Kak
OWIIOJNISIPHBIX OHOB, MOHSITHE 00 U303JIEKTPUUECKOl Touke). OnTuieckas akTHBHOCTh aMUHOKHCIIOT,

NPUPOIHBIE HM30MEphl. XWUMHYECKHE CBOWCTBa AMHHOKHCIIOT:  PEaKUUH, NPOTEKAIoIIUe 10
amMuHO-Tpynne (oOpa3oBaHue N-alMIBHBIX TMPOU3BOAHBIX (METOJ KapOOOCH30KCU3AIINUTHI),
o0Opa3oBaHHe OCHOBaHMMU Muddda, B3aMMOJEVCTBYE c pEaKkTHBOM Cenrepa

(2,4-nuaNTpodTOpOEH30TIOM),  peakmus  JAMaHa, METOJ  KOJIMYECTBEHHOTO  OIpPECIICHUS
amuHO-Tpynmbl 1o Ban-Cnaiiky, mno Cepenceny, ammaupoBanue 1o Illorreny-baymany,
JIe3aMUHHPOBAHUE), PEaKIMY, MPOTEKAIoNHe Mo KapOOKCHIBHOW Tpymnme (oOpa3oBaHHE coleil u
BHYTPHUKOMIUICKCHBIX COEIMHEHUH, dTepudukanys mo dumiepy, oOpa3oBaHue TrajoreHaHTHIPUIOB,
HNEeNTUAHBIX  CBS3€H, MEXKMOJIEKYIIPHOS AalWIMPOBaHME, PpEaKIUH JeKapOOKCHIMPOBAHMUSA).
KauecTBeHHbIE peakuy 0-aMUHOKCHJIOT: HUHTUIPHHHASL, ONypeToBasi, KCAHTOIPOTCHHOBASI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0MMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

JU1st uTeHUs JIEKIMH HCITONIb3YETCS JIEKIIMOHHAS ayIUTOPHs], OCHAIICHHAs! T0CKOM.

Jlst neMOHCTpaluy IpUMEHseTCsl Habop HIAPOCTEP)KHEBBIX M 0OBEMHBIX MOZIETICH OPraHUYECKUX
COEIMHEHUH.

JU71s1 BBITIOJTHEHUS] CEMUHAPCKO-1a00PaTOPHBIX 3aHATHI MCHONb3yeTcs yueOHas naboparopus,
OCHALICHHAs JOCKOMU, BBITSDKHBIMU MIKadaMu, 1abopaTopHOH MeOelbio, BOZOMPOBOAHOMN BOIOHM,
JTUCTAITUPOBAHHOM BOJIOH, 1aboparopHoii oCcy0H, MprubopamMu, peKaTuBaMu, CpeACTBAMHU
MTOYKapOTYILIEHUS ¥ OKa3aHUs NEPBOM MENULIMHCKON ITOMOIIH.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Oprannueckas xumus [Texker] : B3 1. T. 1 / B. ®@. Tpasens - M.JIaboparopus 3nanuii,2017
2. Oprannueckas xumus [Teker] : B3 1. T. 2 / B. ®@. Tpasens - M.Jlaboparopust 3uanuii,2017
3. Oprannyeckas xumus [Teker] : B 3 1. T. 3/ B. ®@. Tpasens - M.JIaboparopus 3nanuii,2017

4. IlpakTuKyMm 110 oprannyeckor xumun, yueonoe nocodue/O. I. Kapmanosa, B. C. Tanucmanos
,-Mocksa, MOTH, 2020

JlomonHuTenpHas IUTEparypa
1. Oprannueckas xumus [Texct] : B 2 kH. Ku. 1 : OcHOBHOM Kypc : yaeOHUK juis By30B / [B. JL.
Beno6oponos u np.] ; mox pen. H. A. TrokaBkuHoi .— 4-¢ uzf., ctepeorun. — M. : JIpoda, 2008 .—
638 c.
2. Opraanueckas xumus [Tekct] : B 2 kH. KH. 2 : CiennanbsHbIi Kypc : Y4eOHUK TSl BYy30B / TIOZ pef.
H. A. TiokaBkuHOM .— 2-€ u3x., crepeoturt. — M. : [lpoda, 2009 .— 592 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



1. http://www.chemjournals.net/main/mjoc.htm

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE IIPEyCMOTPEHO.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUNIMHBI (MOXYJIs1)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparoM OpraHuYeCKON XUMUU, & C JPYTOM CTOPOHBI, JOHKEH HAYYUTHCSI IPUMEHATh TEOPETUUECKUE
3HAHMS Ha MTPaKTHKE.

B pe3ynbpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HAThb OCHOBHBLIC ONPCEACICHHUSA W IOHATHL,
YMETh IPUMCHATH ITOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

VYceneniHoe ocBoeHHe Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX YY€OHBIM TJIAHOM 110 AUCLUILINHE,

— BEJICHMSI KOHCTIEKTA 3aHATUI;

— BIYMYHUBOW CaMOCTOATENBHOU pabOoThI CTY/IEHTA,

- THIATEJIbHYIO MOJATOTOBKY K Ja00paTOpHBIM padoTaM, MOArOTOBKY K UX 3allUTE HA KOJUIOKBHYMaX.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YT€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy y4eOHOro Marepuaja, IMOATOTOBKY OTBETOB Ha BONPOCH], MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS],;

— pelieHue 3a/1a4, IpeiIaraeMblx CTyIEHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

ITokazaTeneM BiajieHUs MaTepPHAJIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaMm
JUCIUTUINHEIL.

BaxxHo noOuThca MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUSI OTAEIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaThCsi 3a KOHCYJIBTALUSMH K
[IPETIO/IaBaTEII0 IPYIIIBI UIIU JIEKTOPY.

Bo3MOX€eH TeKyIUiA KOHTPOJIb 3HAHUI CTYIEHTOB B BUJI€ PELIEHHUS 3a7a4 B COOTBETCTBUM C TEMATUKOU
3aHITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: CynepKoMIbIOTEPHOE MOAETUPOBAHUE SIACPHBIX IPOLIECCOB U TEXHOJIOTUI
Du3TEX-1IKOIAa TPUPOAONOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOoJoruid uMm. U.B.
Kypuatosa
JeTapTaMeHT XUMUU

Kypc: 1

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT
PazpaGoTunkm:

B.C. TanucmanoB, KaHJ. XUM. HayK, JIOIEHT, TOIICHT
O.I'. KapmaHoBa, KaH/I. XUM. HayK, JJOIIEHT, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTarh Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.3 Cnocober k mpoecCHOHATBHOM 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIUOHHEIC)
HCCIICAOBAHHUS

I[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
AKCIIEPUMEHTAIIEHBIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TIOBEJCHUS U pabOTHl B
COBpPEMEHHO Hay4HO 1abopaTopun

[1K-3 CnocoGeH BbIOMpATh U MPUMEHATH
noaxozsiee 000py10BaHHE, MHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHAana3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[K-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUOMMKEHHBIX AHATUTHUYECKHUX
METO/IOB BBIYMCIICHHMA

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IOTPELIHOCTH  MU3MEPEHHH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[IK-4.1 3naer yncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC UBYUCHUA TUCHUILIJIMHBI «Opl"aHI/ILICCKaSI XHUMUSD) 06yqa10m1/11710;1 JOJIKCH:

3HAThb:

- OCHOBHBIE ITOJIOKEHUSI COBPEMEHHOM TEOPETHYECKON OPraHN4eCKON XUMHUH;

- IPUHIIMIIBI KITaCCU(DUKAIIMNM OPTaHUYECKUX COCTMHEHHIA;

- IPUHLIUIIBI CUCTEMATHYECKOH, pallMOHAJIbHOW U TPUBUAIBHOM HOMEHKJIATYPhI;

- OCHOBHBIE CIIOCOOBI MOJYYECHUSI OPTraHUYECKUX COEANHEHUH Pa3IMuHBbIX KIAcCoB, MX (u3ndecKkue u
XUMHYECKHE CBOWMCTBA, PACIPOCTPAHEHHWE B MPUPOJE U TNPHUMEHEHHE; OCHOBHBIE MEXaHU3MBI

OpraHWYEeCKUX PEakKlMii,

MTO3BOJISIOIIHE

OOBSACHATH TPOTEKAHHE PpEeaKIHi, IpeacKa3bIBaTh

HaIpaBJICHUC peaKHI/Iﬁ " YCJIOBUA UX OCYHICCTBJICHUA,
- MCTOAbI BBIACJICHHA, OYHUCTKU U I/I,ZleHTI/I(i)I/IKaLII/II/I OpPraHn4eCcKux COeZ[PIHeHPIﬁ; Ka4CCTBCHHEBIC
PpCaKu Ha PA3JIMYHBIC KIIACChl OPTraHUYCCKUX COG,I[I/IHGHI/II\/’I " OTACJIbHBIC ITPEACTABUTCIIN.

yMeTh:

- COCTaBIIATH (POPMYJIBI OPraHNYECKUX COCIMHEHHUI MO Ha3BaHMSIM M JaBaTh HAa3BaHUS BEIIECTBAM I10
CTPYKTYPHBIM (hOpMYyJaM COITIaCHO HOMEHKJIAType;

- OIpEeAENATh IPUHAJIEKHOCTD K KJIaCCy OPraHU4eCKUX COCAUHEHU;

- IPUBOJIUTEH YPABHEHUS COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIH;

- UCIOJIb30BaTh 3HAHUS MEXaHU3MOB OPraHWYECKUX PeaKIHi /Uil 00bICHEHUS NPOTEKaHUs Peakuuil 1

MNpCeaACKa3saHuA YCJ'IOBI/Iﬁ HX INPOBCACHUSA,

- TIOJTb30BATHCSI XUMUYECKOM JIUTEPATYPOH (CIIPaBOYHOM, HAYYHO-TIEPUOMUECKON U JIp. ).

BJA€Th:




- OCHOBHBIMH T€CpMUHAMU opraaneCKoﬁ XHUMHH,
- MCTOJaMHU UCCIICIOBaHUA CBOICTB PA3JIMIHBIX KJIIACCOB OPIraHUYCCKUX COCHHHGHHﬁ.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

B xypce "Opranuveckas Xxumusi" TPBOJAUTCS TEKYIIUH KOHTPOJIb YCIIEBaeMOCTH B (opme
KOHTPOJIBHBIX Pa0oT, caayn j1abopaTOpHBIX pabOT M KOJUIOKBUYMOB; HCIOJIB3YETCS pEHTHHIOBas
cucTemMa.

Bompockl anst mpoBeneHHs TEKYLIETO KOHTPOJIL YCHEBaeMOCTH (caada J1abopaTopHBIX pPadoT,
KOJUIOKBUYMOB, KOHTPOJIbHBIX PadoT):

Pa3z[en <(TeOpeTI/I‘-IGCKI/IG OCHOBBI OpFaHH‘leCKOﬁ XUMHHN

1. Yto usywaer opranuueckas xumusi? KakoBel BakHeHIne 3tanbl ee pa3BuTHia? KakoBo 3HauYeHHE
opranndeckoil xumun? Kakue cblpbeBble HCTOUHUKH OPraHUYeCKUX coeauHeHull Bam n3BectHbl?

2. Jlaiite onpeneneHne TreTepoIuTHIECKUM (IEKTPOPHIBLHBIM U HYKJICO(UIBHBIM), TOMOIUTHYECKUM
(paaMKambHBIM) pEAKIUSIM.

3. CchopmynupyiiTe OCHOBHBIE MTOJIOKEHUS TEOPUH XUMUYECKOTO CTPOSHHSI OPraHMYECKUX COeTUHEHUI
A.M. Bytnepoga.

4. Uto HazwBaloT THOpHUU3aIyei opouTaneii? B kakux THOPHIHBIX COCTOSHUSIX MOTYT CYIIIECTBOBAThH
aToOMBbI YIJIEpO/ia B OPTaHUUECKHUX coeAnHeHMsIX? OxapaKkTepu3yiTe 3TH COCTOSIHHUA.

5. Chopmynupyiite onpeneneHuss XHMUIECKOW CBSI3U PA3IUYHBIX THUIIOB: KOBAJICHTHOU (MOJSPHOW M
HENOJISIPHOW ), HOHHOH, ceMunonsipHoit. [IpuBenure MexaHu3Mbl 00pa30BaHUs XUMUYECKOHN CBS3H 3TUX
TUIIOB HA IIPUMEPE OPraHUYECKUX MOJIEKYIL.

6. [aiire ompenencHue (QyHKIIMOHAILHOW TPYNIBl W KIACCOB OpPraHUYECKUX coeanHeHwi. Jis
MPUBEJCHHBIX HUXE COEAMHEHUH Ha30BHUTE (D)YHKIMOHAJIBHBIC IPYNIBI U OTHECHUTE ATH BELIECTBA K
COOTBETCTBYIOIIMM  KiaccaM W  psaaMm  opranuueckux  coequnenuii:  (CH3)2CH(Br)CH3,
CH3CH2MgBr, C0H5SCOOH, C5H5N, C6H5—CH(OH)—C6HS, CH3—C6H4—N2Cl

7. Uro Ha3bIBalOT WHAYKTHBHBIM 3ddextom? OO003HaubTe TrpaduvyeckKuM U OyKBEHHO-3HAKOBBIM
criocoboM WHAYKTHBHBIE 3PdexTsl B cienyrommx coequHeHusx: CH3C=N, CH3CH(NH2)CH3,
(CH3)2CHCOOH, CH3MgBr

8. B kakux ciydasx OCYHICCTBISICTCS Me30MepHbIH 3ddekt, B deM oH 3akmouaercsi? Cpenn
MPUBEICHHBIX HUXE CTPYKTYp BblOepuTe Te€, B KOTOpBIX HaOmomaercs Me30MepHBId 3(QexT,
0003Ha4ubTe ero TrpaduueckuM W OyKBEHHO-3HAKOBBIM CIOCOOOM H H300pa3uTe TpaHUYHEIC
PE30HAHCHBIE CTPYKTYPHI:

CH3CH = CHOCH3, CH2=CHCH20H, CH2=CH—CH=CH2, CH2=CH—C=N

9. Cpenu mNpuUBENCHHBIX YaCTHUI] ONpPENEINTE paJuKajbHbBIC, JICKTPOPHIbHBIE U HYKJICO(QUIbHBIC
pearentsl: OH-, H+, (CH3)3C+, :NH3, Cl-, CH3-, H2S:, Br-, H20:

10. Kakue BemiecTBa Ha3biBalOT u3oMmepamu? Kakue BUIBI CTPYKTYpHOM © TIPOCTPaHCTBEHHOU
nzomepun Bel 3Haete? [IpuBennuTe cOOTBETCTBYIOMINE IPUMEPHI

Pa3z[en «Hpe,[[e.]'IBHBIe YIJIEBOAOPOAHI. AJKaHBDY

1. Kakue BemecTBa Ha3bIBarOTCs ankaHamu? Kakas u3 mpuBeneHHBIX 00muX (GOpMyI yIIIeBOIOPOaOB
cootBeTcTBYeT ankanam: CnH2n-2, CnH2n, CnH2n+2, CnH2n-6 ?

2. Kakue W3 NepeyrcIeHHBIX YIIEBOJOPONOB COAEPXKAT TPETUYHBIH aTOM YIVIepoja: JTaH,
2-meTmiOyTaH, 3,3-1uMeTuiIreKcan?

B kxakoMm cocTossHuN FI/I6pI/I):[I/I3aI_II/II/I Haxo4dATCA aTOMBI yIJiepoaa B ankaHax?

3. Ilepeuncnure wu3BecTHble Bam crnocoObl MOMyYeHHS alKaHOB W IUKJIOAIKAHOB. 3alHILNTE
YpaBHEHUS COOTBETCTBYIOIIUX pEaKLUil

4. CocTaBbTe CTPYKTYpHBIE (DOPMYIIBI BCEX U30MEPOB OyTaHa, FeKCaHa, OKTaHa ¥ Ha30BHUTE UX.
5. Kaxkas u3 crepeon3oMepHbIX (opM MUKIorekcana oonee ycroiunsa? M3obpasure ee.

6. Jlaiite onpenenenne o-cBsizu. Kakolt tum cBs3elt (-, T-) iMeeTcst B 9TaHe, ukioOyrane? Kakosa
mHa u sHeprusa C-C cBs3u?

7. Kakue CyHICCTBYIOT MCTO/IbL I/IILGHTI/I(l)I/IKaLII/II/I AJIKaHOB U L[I/IKJIoaJ'IKaHOB?



8. YuuThiBas HMMEIOIIMECS 3aKOHOMEPHOCTH, ONPEAEISIONINE B3aUMOCBS3b (DM3NYECKUX CBOMCTB
QJIKAHOB C MX CTPOEHHMEM, PACIOJIOKUTE YIJICBOAOPOABI B IOPAAKE YMEHBIICHHS HX TeMIeparyp
KUIIEHUS: a) 3,3-IUMeTWINeHTaH; 0) H-TenTaH; B) 2-METHITENTaH; I') H-TICHTaH; /1) 2-MEeTUJITeKCaH.

9. Hanmmure cxemMy B3aMMOAEHMCTBHS IMpOMaHa M LUKIONPONAaHAa C OJHOM MOJIEKYJIOM XJiopa,
W30MEHTaHa C pPa30aBICHHOW a30THOM KHCJIOTOH, Cyab(OXJIOpUPOBAaHHUS CHHTHMHA (CMech
cuHTeTHYecKuX yrieronopoaoB C12 - C18). K kakomy THUITy OTHOCATCS 3TH peaKIuu?

Paznen «HenpenenbHble yrieBonopoash

1. Hanummre ctpykTypHble (OpMYibl BCEX BO3MOKHBIX HM30MEpOB INEHTEHa M TekceHa. HazoBute
MIOJTyYEHHBIE YITIEBOJOPOBI IO MEKIYHAPOJHON U PallMOHATIBHOW HOMEHKJIATYpE.

2. Kakue CyHICCTBYIOT (bHSI/IKO—XI/IMI/ILICCKI/IC METOAbBI I/I):[eHTI/I(i)I/IKaLII/II/I HETIPCACIIbHBIX yrﬂeBOﬂOpOZ{OB?

3. CpaBHuTe oTHOWIEHHE K Opomy m300yTana Ha cBery W m3o0ytuiena B CCl4. B yem npuuuna
pas3IM4HOro NpoTeKaHus peakuuii? HazoBuTe u npuBeauTe UX MEXaHU3MBI.

4. HanumuTre peakuuu IOJY4YEHHS NEPEUYHUCICHHBIX AJIKEHOB JAETHUApPATAalUeil COOTBETCTBYIOIINX
CIIMPTOB U JErUAporajoreHupoBaHUEM  TaJOr€HAJKaHOB! IIPOIICH; 2-metun-2-0yTeH;
2,3-nmumetni-1-0yTeH. Ykaxkure ycioBus IPOBEACHHS PEaKH

5. Hamumwurte ypaBHEHHsS peakivii B3aWMOJICHCTBHS IMPONMUHA C W30BITKOM BEIECTB: BOAOPOJA,
OpOMOBOZOPOIA, XJIOPA, BOIBI, KUCIOPOAa, AaMMHAYHOTO PacTBOpa OKCHAa cepedpa. YKaKuTe yCIIOBHs
UX [IPOTEKAHUS.

6. Harumure cxemy B3aumogeiicteus 1,3-OyranueHa ¢ oqHONW MOJICKYIION OpoMa, IPOITUIIeHa ¢ CEPHOM
KHCJIOTOH, 1-OyTeHa ¢ BOJMOW, O30HUPOBAHHMS HECUMMETPUYHOTO TUMETHIIITHUIICHA C TOCIEAYIONTIM
pacIIeIyIEHUEM 030HK/1a BOIOK, MeTaHa ¢ xJ10poM. HazoBUTE MPOIYKTHI peaKuid.

7. YKakute THII THOpUIU3ALK OpOUTAalieii yIIepOAHbIX aTOMOB B alleTUJICHE, H300pa3uTe CXeMaTHIHO
CTPOECHUE CBS3EH aleTUIICHA.

8. M3 nmponmineHa M HEOPraHMYECKUX  PEareHTOB  NPEIUIOKUTE  CXeMy  IOJMy4YEeHUS
2,3-mumernn-2,3-1ubpomOyTaHa.

9. Hanmmure cxemy nonuMepusanuu 3TujieHa. KakoBo mpoMbIIICHHOE 3HAYEHHUE TOH peakuu?

10. Kakoe u3 aByx ykazansbix coenuHeHuit CH3-CH=CH-CH3 u CH3-CH2-CH2-CH3 okwucnsercs
pacTBopoM mepMaHraHara kanusa? Has3oBuTe ero mo MexayHapOOHOH HOMEHKJIAType M HpPUBEANUTE
CXEMY PEaKILUH.

Paznen «Apomarrueckue yriaeBoI0pOabDy

1. Hamummre cTpykTypHyo Qopmyny nponuibeH3ona. YKaKUTE COCTOSHHE THOPHIM3AIMU BCEX
aToOMOB yIJIepoa.

2.CpaBHI/IT€ QJICKTPOHHOC U IMMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI HUKJIOTCKCAHA U OeH30I1a.
3. HpI/IBeILI/ITe MCXaHU3M 3J'IeKTpO(1)I/IJ'IBHOFO 3aMCIICHU B OCH30MHOM KOJIBIIC.

4. lpuBenure mpuMepsbl 3amecTuTeeii — opueHTaHToB | 1 Il poma U 0OBICHUTE WX OPHEHTHPYIOIIEE
neictBue. B KakMX cioydasx IPOHCXOIUT COINIACOBAaHHAs M HECONIACOBAHHAs OpPUEHTALUs
3aMecruTeneit?

5. Kakue KuCIOThl MOXKHO TOJyYUTh MIPU OKUCICHUW COeMHEeHHI: 1) mponmiOeH3o0r; 2) 0-KCUIIon; 3)
1-mMeTnn-4-u30mponmIOeH30I1?

6. YKa)KI/ITe, XapaKTCPHLI JIX JJIA OcH30J1a CBOMCTBA HCMPCACIbHBIX yrﬂeBOZ[OpO,I[OB?

7. IlpuBenute cxeMy pactpenesieHUs JIEKTPOHHOM INIOTHOCTH B aMuHOOeH30u1e. Kak BivsieT BBeieHHE
aMHUHOTPYIIIIBl Ha 3JIEKTPOHHYIO IUIOTHOCTh B OeH30i1bHOM sifpe? IlpuBenure mpuMepsl peakuuii
ANEKTPOMUITBHOTO 3aMEIICHUSI B aMHHOOCH30JIE.

8. Hammmmre cxeMbl Tpex peakiui, TOKa3bIBAIONINX apOMaTHYECKUN XapaKkTep HadTanuHa
9. Hanmmre ¢popmyisl M Ha3BaHUS MPOIYKTOB BOCCTAHOBICHUS HaTannHa.

10. [IpuBeauTe MexaHU3M AEKTPODUIBHOTO 3aMeNIcHUsT B OCH30MHOM KOJIbIIe Ha MPUMEpE OJHOW W3
peaxiuii: HUTpOBaHUsI, TaIOTEHUPOBAHUS, AIKUIMPOBAHUS, allWIIMPOBAHUS, CYTb(QUPOBAHUSI.

Pa3z[eJ1 <(raJ'IOl"eHHpOI/ISBOI[HBIC YITICBOAOPOABD

1. HazoBuTe mo pajgMkansaM M IO MEXIyHapOAHOH HOMEHKIAType BCE MOHOXJIOPIPOU3BOIHBIC
nporwieHa. Kakoe coenmuHeHNe MOXKET CyIIeCTBOBAaTh B BUAE LUC- M TpaHc-u3zomepo? [IpuBennte
(hOpMYIIBI THX U30MEPOB.



2. CKONBKO TPUXJIOPIPOU3BOIAHBIX MOKHO 00pa30BaTh OT YITIEBOIOPOJOB: a) Mpomana; 0) MpoInuieHa;
B) nuMeTunaneruiena? Hanumure ux cTpykTypHbie GOpMYIbI U HA30BHTE.

3. Kak Biumser mpupoma OpraHMYECKOro  pajukajga Ha  PEaKIUOHHYI0  CIOCOOHOCTb
raJIOreHONPOU3BOIHBIX B peakUusx HykiaeoduiabHoro 3amemenus? OObsICHUTE BIMAHUE paJHuKalia Ha
IpuUMepe XJIOPUCTOTO aJUTIIIA, XJIOPUCTOro OEH3MIIA, XJIOPUCTOTO MPONHIIA U XJIOPUCTOTO BUHMIIA.

4. CpaBaute 1npodHocts u mnoisspHOCTh cBsizeir C-F, C-Cl, C-Br, u C-l1 B ramorenankanax. Kax
U3MEHSETCSI B ITOM psiy CIIOCOOHOCTH CBSA3€H K TETEPOIMTMYECKOMY pa3pbiBy M YCTOHYHMBOCTH
00pa3yIoIMXCs IPU STOM TaJIOTeHUI-HOHOB?

5. OObsicHHTEe, TOYEMYy B MOJISIPHOM pacTBOpHTelne (Hampumep, B crnupre) paspbiB cBsizu C-Br c
o0Opa3oBaHHeM aHHOHA OpoMa MPOUCXOANUT Y OPOMHUCTOTO aJlTHia

6. Ha nmpumepe OpoMHUCTOro 3THIIA ¢ 3TUIATOM HATPUS U3JIOKUTE CylIHOCTh Mexann3ma SN2. Kakosa
TEOMETpUSl  MEePEXOIHOTO COCTOSIHMA? VYKakuTe (DAKTOphbl, ONAromnpuUATCTBYIOUIME IPOTEKAHHIO
peaKiuii Mo 5ToMy MeXaHU3MY.

7. Ha mpumMepe peakuuu TpeT-OyTHIIXJIOpU/a C BOJAOH U3TIOXKHTE CYITHOCTh Mexanu3ma SN1. Ykaxwure
(akTopbl, ONaroNpUATCTBYIOLIME pealu3alul peakuuil mo 3ToMy Mexanu3Mmy. Kakue mnoOouHbIe
IIPOLIECCHI B IAHHOM CJIy4ae BO3MOXKHBI?

8. B kakyio CTOpOHYy HU3MEHHTCS COOTHOILUCHHE NPOAYKTOB B3auMoieiicTBui 2-OpoMOyTaHa co
IIEJI0YBI0, €CJIM BOIHBII PAaCcTBOP INENOYM 3aMEHUTh CHHMPTOBBIM pacTBopoM? JlaiiTe oObscHeHHs,
paccMOTpeB MEXaHHU3M PEaKIIH.

9. B uem ommmune mexanusmoB El1 u E2? [lpuBenute 3T MexaHM3MBI Ui KOHKPETHBIX PEaKIIHM.
Vkakute, Kakue (akTopbl CIIOCOOCTBYIOT IPOTEKAHHUIO PEAKIINH MO 3TUM MEXaHU3MaM.

10. Hanumure cxeMy nonumepu3aluy Xjaopuctoro BuHuiIa. Kak HazpIBaeTcs IpoLyKT MOJMMEPU3aLUU
U TZ€ OH npuMeHsietrcs?

Paznen «Crnmptsl, heHoIb)

1. Hanmmmre cTpykTypHBIE (OPMYIBI H30MEPOB aMUJIOBOTO CIIMPTA, BXOASIIUX B COCTaB CUBYLIHOTO
Macia. Hazosure ux.

2. Tlouemy He ObIBaeT ra3000pa3HBIX CITUPTOB MPH OOBIYHBIX YCIOBHUSIX?

3. OxapakrepusyiTe XUMHUYECKHE CBOWCTBA MPENENbHBIX CIUPTOB. B 4eM COCTOMT OTIMYHE 3TOrO
KJlacca COeIMHEHUH OT rajoreHankaHoB? HaumOosee BakHbIC XMMHUYECKHE OTIMYMS IOKAKHUTE Ha
MpHUMEpEe STHIIOBOTO CIIUPTa U OPOMHCTOTO ATHJIA.

4. CpaBHHTE OCHOBHBIE M HYKJICO(HIbHBIC CBOWCTBA STHJIOBOTO CIIUPTA U 3TUJIaTa HATPUS.

5. Hammmmre cxemsl aeruaparanuu OyTHIOBOTO, BTOP-OyTHJIOBOTO M TPET-OyTHIIOBOTO CIIUPTOB B
NPUCYTCTBUN CEPHON KHCIOTHI. PacCMOTpUTE MX MEXaHHM3MBbl. PacmoyioXuTe 3TH CIUPTHI B P IO
YBEJIMYEHHUIO JIETKOCTH JIeTHIpaTaliH.

6. Hannmure MexaHu3M MOJIy4YEHUs aKpOoJIE€HHA U3 [IULEpUHa B KUCIION cpejie.

7. PaccmoTpuTe CTpOeHHE MOJEKYJIbl TUMETHIIOBOTO 3¢upa. MOXKeT M 3TO COCAMHEHHE MPOSIBIATH
KHCJIOTHBIE, OCHOBHBIE U HYKJICO(UIIbHBIE CBOICTBA?

8. PaccmoTpute Mexann3m OpomupoBanusi ¢peHona. [louemy peakunss 6pomupoBanus ¢eHoONa UOET B
Oonee MATKHUX yCIIOBUSX IO CPABHEHHIO C TOIYOJIOM U OeH30510M?

9. Ilouemy ¢eHonbl ABISAIOTCS OOJNee CHIBHBIMU KUCJIOTaMHd M Oojiee ci1aObIMH OCHOBaHMSMHU IO
cpaBHeHHIO co crnupTamu? HamummTe ypaBHEHMsS MPOTEKAIOMIMX pEaKUUid TpU B3aMMOACUCTBHUH
(eHoMa CO MIENOYbI0 U TPU NOAKUCIECHUH HIEIOYHOTO pacTBopa GeHona.

10. Kakue mnpombiluIeHHBIE MeToAbl moiyueHus ¢eHona Ber 3naere? Hamummmre ypaBHEHUs
COOTBETCTBYIOLIUX PEAKLUI.

Paznen «KapOoHMIbHBIE COSTUHEHUS

1. Kaxkoit ¢(yHKIMOHAIBEHOW TPYIIOW XapakTepu3yrorcs anpieruabl? Kakum o00pa3zoM MOXHO
MOATBEPANUTH HAJTMUKE KapOOHMIIBHOM IPpyNIibl B KAPOOHMICOACPIKALINX COSAMHEHUSIX ?

2. Hamumwure cTpykTypHble (opMynbl n3oMepHbIX aibaerugos CSH100, C4H8O u nHazoBuTe 1O
MEXIyHapOAHON W palMOHANIbHOM HOMEHKJIaType (B3SB 32 OCHOBY YKCYCHBIH alIbJ€THA) TOJBKO
aJIbAETH/IBI C PA3BETBICHHOH LIETBIO.

3. Tlonumepuzanus - 4YacTHBIA ciydyall peakuuid NPUCOETWHEHUS - XapakTepHa B OCHOBHOM [
anpaerunos. Hanpumep, npu crosnuu 40% BonHOoro pactBopa ¢gopmanbaeruna (popmanuna), B Buie
Oernoro ocazika obpasyercs oinuMep GopMalbaeriia ¢ HEBLICOKOH MOJIEKYISIPHON Maccoil — mapadop.
[TokaxxuTe B CXeMaTHYHOM BHJIE MEXAHU3M ATOH peaKH.



4. Kakme peakuuy Ha3bpIBalOTCS peakuusMu KoHjeHcanuu? IlpuBenuTe peakiyio KOHIEHCAIUU
¢dopmanpaeruaa ¢ kapdbamuaoM (MoueBUHON). Ha30BUTE MPOLYKT MOJTUKOHACHCALINH.

5. Hammmure cxemy aibIOJIBHOM KOHACHCALMM U M30MACISHOIO anbaeruza. Bo3MokHa i B
JAaHHOM CJIlydae KpOTOHOBAasi KOHIEHCAalMi M, €CIM — Ja, TO KaKoe COeJUHEHHE oOpasyercsi B
pe3yabrare 3Toi KOHJeHCaIuu?

6. Kakue xapOOHMJIBHBIE COEJMHEHHUsS NAlOT ranodopMmuyro peaknuto? IlpuBeante MexaHU3M STOH
peakuuy Ha IpUMEPE METHIITUIKETOHA.

7. Ykaxkure, y Kakoro aibJAeruia: o-XJIOPIPOIMHOHOBBIH, TPOMMOHOBBIH - 31eKTpO(UIbHAS aKTUBHOCTD
KapOOHMJIBHOM I'PyTIIBI IPOSBIIAETCS OOJbIIE U odeMy?

8. [IpuBenure oOILIyI0 CXeMY MEXaHHW3Ma HYKJICO(PHUILHOTO MPUCOETUHEHNS 110 KapOOHUIIBHON Ipymire
Y OTBETHTE HA BOIIPOCHI: @) B KAKUX CIy4asX UCHOJIB3yeTCs] KUCIOTHBINA KaTalau3 U B 4eM ero pons? 0) B
KaKHX CIIy4JasiX BO3MOKEH OCHOBHOM KaTajii3 ¥ KaK OH OCYLIECTBISETCS?

9. Ilo xakoMy MeXaHU3MY NIpOTEKaeT peakuus OeHzanpaeruaa ¢ penunruapasunom? Ilpuseaure 3ot
MexaHu3M. [71e npuMeHsroT GeHnIruIpa3oHbl?

10. Kakumu MeTomaMu MOXKHO MONY4YUTh aneTodeHoH? Hamummre ypaBHEHUS COOTBETCTBYIOIIMX
peaKuuri.

Pa3z[eJ1 <(Kap6OHOBLIe KHCJIOTBD»

1. CpaBuute crpoenue kapooHoBoi kuciotel RCOOH u ee annona RCOO-. [Touemy B kapOoHOBOIA
kuciore cBs3u C-O pasznuuHbl 1O AJMHE, a B KapOokcuiar-aHuoHe [nuHa obeux C-O cBszeit
onnHakoBa? Kakue peakinu XapakTepHbI Ui KapOOHOBBIX KUCIIOT?

2. OxapakTepu3yiite B 00IIeM BUJE XUMHUUECKHE CBOMCTBA NPEACIbHBIX MOHOKapOOHOBBIX KHCIOT. Ha
IpuMepe YKCYCHOW KHCIIOTHI M albJEeTH/Ia MOKaKUTE Hanbosee CyIeCTBeHHbIE XUMUYECKHE OTINYUS
KapOOHOBBIX KMCJIOT OT aJIbJETHUIOB.

3. PacnionoxuTte cieqyomme COeIMHEHHUs B Psil IO OCHablIeHUI0 UX alMIUpPYIOel ClIocOOHOCTHU: a)
(CH3CO)20; 6) CH3COOH; B) CH3COCI; r) CH3COOC2HS. [laiite 00bsicHEHUS.

4. PacmionoxuTe CeayIoIne COeTUHEHNS B PsiJl TI0 BO3PACTAHHUIO CKOPOCTH THIPOJIN3A: ) XJIOPHCTHIN
arneTwt; 0) YKCyCHBIN aHTUApHUT; B) dTUnarerar. Jlaite oObsicCHEHUS.

5. Kakas kucnora B Kaxaoi nape 0oiee CHIbHAsl U MOYeMy: a) MypaBbUHAS U TPUMETHUIYKCYCHAs; B)
a-xJIopMaciisiHas ¥ B-XJopMacisiHast; T') MPOIMUOHOBAsl U aKpWIIOBasl; 1) MypaBbHHAsl U IIaBEJICBAs; €)
L1aBesieBast U MaJIOHOBas?

6. KakuM 00pazom monydaroT apoMaTHuecKkue KapOOHOBBIE KUCIOTHI? [IpuBennTe mpuMepsl peaxiiuii
nosy4yeHus (hTaieBbIX KUCIOT?

7. Kakne Bam m3BecTHBI KapOOHOBBIE KHCIOTBI M KX HPOHU3BOAHBIC, 00JaAarouiue OHOIOTHYECKOM
akTHBHOCTBIO? [IpHuBenTE METOBI HX MOTYUEHHUS.

8. B xakme peakuuu 3eKTPO(UIBHOTO 3aMeIIeHHs BCTYIAOT apomMaTnyeckue kucinotsl? Ilpusenure
MPUMEPBI 3TUX PEAKLM U HA30BUTE COOTBETCTBYIOIINE POIYKTHI.

9. Hanmmure cxemy Aeruaparanuu sOI04HON KUCIOThHL. Kakoe coequHenne npu 3ToM oopasyercs?

10. TTouemy AByXOCHOBHBIE KUCJIOTHI 00Jiee CHUIIbHBIE, YeM OJHOOCHOBHBIE?

Pazgen « AMHUHEDY

1. Kak pearupyloT c a30THCTOW KHCIOTOW: a) METWJIOUATWIAMUH; 0) METHJI-BTOpP-OyTHIIaMUH.
[IpuBenure ypaBHeHus peakuuii. Ha30BUTE NPOAYKTHL.

2. UeMm paznu4aroTCs MO CTPOEHHUIO JUa30- U a30COETUHEHUs?

3. C moMOmIIbI0 KaKUX XUMHUUYECKUX METOI0B MOKHO OTJIMYUTH [IEPBUYHBIC, BTOPUYHBIC U TPETHUYHBIC
amusbl? IlpuBenure cxembl 3THUX peakuud Ha M[puMepe OSTWIAMUHA, METWI3TWIAMUHA U
TPUMETHUIIAMUHA.

4. Hannmte cxeMy Nojidy4eHus: H-OyTHIIaMUHA U3 XJIOpPAaHTUAPUAA BaJICPUAHOBOH KUCIOTHI.

5. Hanmmmre cxemy B3aMMOAEHCTBHS H30MPONMIIAMUHA € XJIOPO~(OPMOM B IPUCYTCTBUH CIIUPTOBOTO
pacTBOpa IIEJI0YH U CXEMY [10CIIEIYIOIIEr0 FUAPOIN3a [I0JYyUYECHHOIO COEIMHEHHUS.

6. CpaBHHTE OCHOBHBIC CBOWMCTBA aHWJIMHA C OCHOBHBIMU CBOWCTBAMH ajH(aTHUYECKHX aMHHOB. UYem
oOycnoBieHa pasHuna? B kakux peakuusx HpOSBISIOTCS OCHOBHBIE CBOMCTBAa amuHOB? Hamummre
YpaBHEHUS COOTBETCTBYIOIINX PEAKIHUi.

7. [louemy peakuust OpOMHPOBAHUS AHWIIMHA POTEKAET B MATKHUX ycnoBuax? Kakolt MmexaHusMm y 3Toit
peakuuu? [IpuBeaure ero.



8. IlpuBennte mpuMepsl NPOSBICHHS OHMOJIOIMYECKOW AKTUBHOCTH COEAMHEHMH, OTHOCAILIMXCA K
KJIaCCy aMUHOB.

9. B uem oTiinuMe peakIuil a30THCTON KUCIOTHI C ApOMAaTHYECKUMU aMHUHAMU OT TOM e PeaKIHH C
anuparuueckumu  amuHamu? [lodemy peakums [Oua30TUPOBaHMS AaHWIMHA UAET IPH HHU3KUX
TeMIepaTypax U B KUCIIOH cpene?

10. Kakne peakuuu OTHOCATCS K peakuusiM azocoderanus? Hamuimmre ypaBHEHHE COOTBETCTBYIOLIECH
peakiun ¢ ydactreM N,N-JIUMETHIAHWIMHA W CYyIb()aHWIOBOW KHUCIOTOW. [7e mpuMeHsroTcs
MNPOAYKTHI a30COYETaHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! asist ciaun 1a6opaTopHBIX PadoT M KOJUIOKBUYMOB:

1. Teopus cTpoeHus opranmueckux coeamnenuin A.M. bytnepoBa. KoBaneHTHas CBsi3b, CIIOCOOBI
oOpa3oBaHus, cBOMcTBa. [mOpumu3anmum aroma yriaepoaa. YCIOBHS THOpPHIM3AIMU aTOMHBIX
opburaneii. CTpoeHre MOJIEKYJ dTaHa, 3TUICHA, alleTHIeHa, OeH301a.

2. Knaccudukanuss opraHmdeckux coeauHeHuil. OCHOBHbIE (YHKUHMOHAJIbHBIE IPOU3BOAHBIE,
npumepsl. HazoBure nx mo Homenknatype MIOITAK.

3.  WuaayxruBHbd 3¢dext, Buasl nHAyKTHBHOTO 3(dekra, croiictBa. OCHOBHBIE 3aKOHOMEPHOCTH
nposiBiieHus MHAYKTUBHOro osddexra. IlpuBeaure npumepbl BIUSHUS WHAYKTUBHOrO 3(dekra
(bU3UKO-XMMUYECKHE CBOICTBa OpPraHMYEeCKHX BEILIECTB. ONeKTPOHOIOHOPHbIE "
3JIEKTPOHOAKLEIITOPHBIE TPYHIIBI (IPUMEPHI).

4. Me3somepHbiii 3ddekt, Buabl Me3omepHoro 3ddekra (MpuUBeIUTE TPUMEPHI COOTBETCTBYIOIINX
¢byHkunoHanbHBIX Tpymi). ConpsoKkeHue, BUIBI CONPSDKEHUH, PE30HAHCHBIE CTPYKTYPBL. OHEprus
conpsikeHust. OlieHKa OTHOCUTENFHOTO BKJIa1a B PE30HAHC MPEAeIbHBIX CTPYKTYD.

5. Ankanbl. M3omepus (cTpykTypHast ¥ KOHQOpPMAIMOHHAs) © HOMeHKIarypa. CrocoObl momydeHusl.
®du3nUeCcKue CBOMCTBA.

6. XuMHUYECKHE CBOMCTBA ajKaHOB. MeXaHN3M PaJUKaIbHOTO 3aMEIICHUS aJIKaHOB.

7.  Anxensl. HomeHnknarypa, Bunel u3omepuu. E,Z-HOMeHKIaTypa (Ha KOHKPETHBIX MpPHMEpax).
CrnocoObl OJTy4eHHs AJIKEHOB.

8. Peaxnuu snumuHupoBanus. Mexannsm E2: dakropsl, 61aronpusTcTBYIONINE MPOTEKAHUIO PEAKLIUI
E2. TpaBuna 3aiineBa u ['odpmana: dakTopsl, criocOOCTBYIONIME BBIIOIHEHUIO KaXJIOTO M3 TPABUI
(KOHKpETHBIE TIPUMEDPHI).

9. Peaknun snumuaupoBanus. Mexannsm El, Elcb: dakTtopsl, 6garonpusrcTByonme IpoTeKaHnuio
peakuuil MUMUHUPOBAHUS 110 ITUM MEXaHU3MAM.

10. Xumudeckue cBoicTBa ajkeHOB. Peaknuu anekrpoduinbaoro npucoenudenus (AdE) Ha nmpumepe
raJIOTCHUPOBAHUS, THAPOTAIOTCHUPOBAHUS M TUAparanuu ajkeHoB. Mexanmsm peakuuun AdE Ha
npuMepe peakiuu OpomupoBanus. Pernocnenuduunocts peaknuu AdE. [IpaBumo MapkoBHHKOBa
(oOBsicHeHHE TpaBUIIa C TIO3ULUHU YCTOHYUBOCTH 00Pa3yIOLINXCS CTPYKTYD).

11. Xumudecknue cBoOiicTBa ankeHOB. PamukanpHbie peakiuu mnpucoeauHenus (AdR) Ha mpumepe
MpHCOETMHEHHS OPOMOBOIOPO/Ia (MEXaHU3M PEaKIMK) B MPUCYTCTBHH Tiepekucu (3¢ ekt Xapaina).
12. Anxunsl. [lodyuenue aneruseHa v €ro ToMoia0oros. KHCIOTHOCTE aJIKMHOB.

13. Xumudeckre cBOHCTBA alIKMHOB. Peakiuu anexTpoduisHoro npucoeannenus (AdE) va npumepe
raJIorTeHUPOBAHUS, TUAPOTAIOTEHUPOBaHUA. MeXxaHu3M peakuuu ruaparaunu no Kydeposy.

14. Iuenossle yrneBopoponsl. [lomyuenune. CTpoeHne M peakIMOHHAs CIOCOOHOCTH COMNPSIKEHHBIX
ankaaueHoB. [IpucoeauHenue rajloreHoBo10pOIOB K ajlKaJueHaM.

15. Xwumuyeckue CBOMCTBAa CONPSIKEHHBIX IWEHOB. Peakuuu 3IeKTpOQUIBHOTO MPUCOSAMHEHUS
(AdE) compsikeHHBIX JAMEHOB Ha MpUMEpPEe THUJAPOTalIOreHupoBaHus. MexaHu3Mbl peakuuid 1,2- u
1,4-npucoennHenns. KnuHetTndecknii M TepMOJMHAMUYECKUN KOHTPOJIb PEAKIIVH.

16.  Apomarmueckne coenuHeHnsd. Kpurepum apomarnunHocTt. IlpaBmimo Xrokkend. Ilpumepst
apoMaTu4ecKux CTpyKTyp. OCHOBHBIE CIIOCOOBI MOy4YeHUs! OEH30JIa U €0 TOMOJIOTOB.

17. Xumudeckue cBoiicTBa OEH3071a M €r0 TOMOJIOTOB. MeEXaHU3M peakiuu SJICKTPOPUILHOTO
3amenienus (SE) Ha npumepe OpomupoBanus. o , M , 1 OpueHTanTsl. OObsSCHEHHE OPUEHTUPYIOIIETO
NEUCTBUA 3aMECTUTENCH € Y4eTOM CTaTMYEeCKOTO M JUHAMHUYECKOTo (DaKTOpOoB (Ha KOHKPETHBIX
npumMepax). CortacoBaHHasi ¥ HECOIIAaCOBaHHAs OpueHTauus (IPUBEANUTE IPUMEPHI).

18. ['ajoreHnpou3BOgHbBIE  YIJIEBOAOPOAOB. OcobGeHHOCTH ~ CTpPOCHHUSI. [lonyuyenne
raJIOreHIPOU3BOAHBIX AJIKAHOB. XUMUYECKHE CBOMCTBA IaJIOT€HIIPOU3BOAHBIX AJIKAHOB.



19. MexaHusm OUMOJEKYISIPHOTO HYKJICO(PHIBHOTO  3aMEUICHUS: MEXaHW3M, DHEPreTHYeCKUi
npoduiab peakiyuy, KUHETHYECKOe YpaBHEHHE, CTEPEOXHMMUYECKHUH pe3yibTarT peakuuu. PaxTopsl,
BIIMSIIONINE Ha KOHKYPEHIIHIO C PEaKIUIMU JIMMHHUPOBAHUS.

20. MexaHu3M MOHOMOJIEKYJSIPHOTO HYKJICO(WIBHOTO  3aMEIICHMS: MEXaHU3M, SHEPreTH4eCcKuit
npoduib peakuuu, KUHETHYECKOE YpaBHEHHE, CTEPEOXMMHUYCCKUN pe3ynbTar peakuuu. DakTopsl,
BJIMSIIOILME Ha KOHKYPEHLUIO C PEAKLMSIMU IUMUHUPOBAHUS.

21. [IlpocrpaHcTBeHHas M30MEpUs B OPraHUYECKUX COEAMHEHUSX, XHUPAIbHOCTb MOJIEKYIL
R-,S-HOMeHKIaTypa oprannyueckux coequHeHuil. [IpaBuna ompeneneHus cTapIIMHCTBA 3aMECTUTENEH
no Kany-Uuaronpay-Ilpenory. D-,L-Cucrema o06o3HaueHHss KOH(MUTYpallMd  OpraHHYECKUX
COeMHEHUI. MeTobl ONpeNeIeHns] ONTHYECKONH KOH(DUTYpaLy XHUPAIbHOTO LEHTPa (B MIOCKOCTHBIX
npoeknusax Puiiepa, ¢ MOMOIIBIO IPOCTPAHCTBEHHBIX (hopMyi).

22. Bunpl ontu4eckoil M30MEpHUH ULl COEIUHEHUM, COAEPIKALINX OIUH WIM HECKOJIBKO XUPAJIbHBIX
LEHTPOB: JHAHTHOMEPHI, JUacTepeoMephl, Me30-popma. Paznmnums B (QU3MUECKHX M XUMHUYECKHX
cBoificTBax. OmnTHueckass aKTHBHOCTb W yAeNbHOE BpaileHue. Pamemuueckue cmecu. MeToabl
pa3aeNeHns SHAHTHOMEPOB.

23. Teopunm KHCIOT W OCHOBaHMH B opraHuueckoi xumuu. Benuunmuelr pKa u pKb. dakropsl,
OIIPENENIAIOME KHUCIOTHOCTh M OCHOBHOCTb OpraHUYECKMX coeluHeHUH. CpaBHUTeNbHAs
xapaktepuctuka O-H, S-H, N-H wu C-H-xucnor (mpumepsr). KapOGokatnonsl u KapOOaHHOHBI:
noy4eHne, GakTopbl, BIHSIOIINE HA CKOPOCTh MX 00pa30BaHUsI U yCTOWYMBOCTE (Ha IPUMEPaX).

24. Cnuptel. Knaccudukanuss cnmproB. CHOUPTBL € TOYKH 3pPEHHUS] KHUCIOTHO-OCHOBHOM TEOpHH.
OnHOaTOMHBIE CHUPTHI, H30MepHsa, HOMeHKIarypa. CrnocoObl momyudeHue OIHOATOMHBIX |
MHOTOATOMHBIX CIUPTOB. Pusnyeckue cBOicTBa.

25. XuMHYecKue CBOWCTBA OAHOATOMHBIX CIIMPTOB: KHUCJIOTHO-OCHOBHBIC CBOWCTBA, HYKJICO(PHUILHOE
3aMEIICHNe TUAPOKCHIBHOM TpyNIbl, aJKWIMPOBaHWE, Jerujaparanus (MEXMONCKYIspHas H
BHYTPUMOJIEKYIISIpHASA), OKHCIICHHE COUPTOB. Peakuun HykIeo()UIbHOTO MPUCOCAMHEHUS (TIPUBEIUTE
TIPUMEDHI).

26. ®enonsl. Knaccugpukanus. CrocoObl MOMydeHHs] OIHOATOMHBIX M MHOTOATOMHBIX (DEHOJIOB.
O®usnyeckue cporictBa. Crpoenue. @OEHONBI € TOYKH 3PEHHUS KHCIOTHO-OCHOBHOM TEOpHH.
X¥MHYeCcKHe CBOMCTBA (PeaKiy 10 THAPOKCUIIBHOM IpyIIe U apOMaTndecKOMY KOJIbLLY ).

27.  KapbouuneHbie coeaunenusi. CtpoeHne KapOOHWIbHON rpynmbl. [lomydeHue anmbaeruzioB u
KETOHOB.

28. KapOGonumnbHble coequHeHHs. Peakiuy HyKIeo(HIBHOTO MPHCOSTNHEHHS: PEaKIN albJeTHI0B U
KETOHOB C CHJBHBIMH HYKJICO(QHIAMU: IIMAHTUAPHHHBIA CHUHTE3, NOJyYeHHE OUCYIb(QHUTHBIX
MPOMU3BOIHBIX, PEAKIUH C aMMHMAaKOM M €ro NPOW3BOJAHBIMU (THAPA3HHOM, THAPOKCHIAMHHOM,
(beHITHIpa3uHOM, CEMUKapOa3suIoM). MexaHn3M NPUCOSANHEHHUS] CHHUIIBHOM KHCIIOTHI K alleTOHY.
29. KapOoHuibHbIe coeinHEHHs. XUMUYECKHE CBOICTBA: PEaKK HyKICO(PMIBHOTO IPUCOCINHEHHS.
MexaHu3M B3aMOJICHCTBHS KapOOHHUIBHBIX COCTUHEHUN CO CITUPTAMH.

30. Kapb6onoseie kucnotel. Knaccudukaius. OcoOeHHOCTH CTpOCHUS KapOOKCHIBLHOW TPYIIIBL:
pacmpeneneHue 3JeKTPOHHON IJIOTHOCTH M €€ BJIMSHHE Ha XUMHUYECKHE CBOWCTBA KapOOHOBBIX
KucIOT. [IprunHbl ycTounBoCcTH KapOokcuiaT-noHa. I1oaBHKHOCTE aToMa BOJIOPO/IAa y O YITIEPOIHOTO
aroma. CriocoObl moryueHusi KapOOHOBBIX KUCIOT (annaTHIECKUX, ApOMAaTHIECKUX, TUKAPOOHOBBIX ).
31. Xumudeckwe CBOWCTBA KapOOHOBBIX KHCIOT: B3aUMOJACHUCTBUE KAapOOHOBBIX KHCIIOT C
Hykineopwiamu. Peakuum Jtepuukanmy, amMHIUPOBaHHS. MeXaHHM3M O-TJIOTCHHPOBAHHS II0
lenmio-Donbrapay-3eTuHCKOMY.

32. OyHKUIMOHAJIBHBIE TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT: OCHOBHBIE CIIOCOOBI MOIYYEHUS! HUTPHIIOB
U TAJOTCHAHTUAPUIOB. MeXaHU3M KHCIOTHO-KaTaJU3UpPyeMOro T'MApPOJIM3a HUTPHIIOB KapOOHOBBIX
KHCJIOT.

33. OyHKIMOHATIBHbBIE TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT: MEXaHH3M CIOKHOI(HUPHOI KOHICHCAIMH
Knsitzena. Ilpumepsl MCHONB30BaHUS B OPraHUYECKOM CHHTE3€ MPOHM3BOAHBIX JUKAPOOHOBBIX H
KETOKapOOHOBBIX KUCIIOT.

34,  DOyHKOMOHAIbHBIE MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. OCHOBHBIE CIIOCOOBI IOMYYEHHS
aHTHJIPUIOB M aMHUI0B. MeXaHU3M KHCIOTHO-KaTaJu3MPyeMOro THAPOIHM3a aMHIOB KapOOHOBBIX
KHCJIOT.

35. OyHKIMOHANIBHBIE IPOU3BOAHBIC KAPOOHOBBIX KUCIOT. OCHOBHBIE CIIOCOOBI MOTYUYEHHUS CIIOKHBIX
3¢upoB. MexaHn3M KHCIOTHO-KaTaIU3ypPyeMOro THAPOJIN3a CIOKHBIX I(HPOB.

36. Awmunbl.  Knaccudukamus, wnzomepusi, HoOMeHKiatypa. CpaBHHUTENbHAs XapaKTePHCTHKA
KHCJIOTHO-OCHOBHBIX CBOWCTB NEPBHUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. HykneopwmibHOCTh 1
OCHOBHOCTb aMUHOB. OCHOBHBIE CTIOCOOBI MOTYUYCHHUS.



37. Apomaruueckue amuubl. CTpoeHue aHuWIMHA. KHCIOTHO-OCHOBHBIE CBOWMCTBa aHWJIMHA B
CpaBHEHHUH ¢ ann(aTHIECKUMU aMHUHAMHU. XUMHUYECKHE CBOWCTBA apOMaTHYECKUX aMUHOB.

38. BsaummMopeiicTBUE a30TUCTOM KHUCIOTHI C aMUHaMH. MeEXaHU3M pEakluu AHA30THUPOBAHMUSL.
XYUMHAYECKHE CBOMCTBA U yCTONYHMBOCTD colied Aua3zoHus. Peakiuu a3ocoderanus (Ha mpumepe).

Kpurepun onennBanus
Onenka ormuyHo 10 OamoB - BBICTABJISIETCSl  CTYIEHTY, [IOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELLICHAMN.
Ouenka omm4yHO 9 0amoB -  BBICTAaBISIETCS  CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PEIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka omm4yHOo 8§  GasnoB - BBICTaBJSIETCA CTYIACHTY, IIOKa3aBLIEMYy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBMIbHOE 000CHOBAaHHME MPUHSTHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka xopomo 7 6aJoB - BBICTABISIETCA CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuaj, PaMOTHO U O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopouro 6 6ajoB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U TI0
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomo 5 6anoB - BBICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, rpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELLICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENHHO 4 Oajia - BBICTABISIETCS CTYACHTY, IMOKa3aBIIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHHUs JIOTHYECKON MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jienibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka yIOBIETBOPUTENHHO 3 0Oana - BBICTABISIETCS CTYACHTY, IMOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalbo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHO! porpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEYIOBIIETBOPUTENHHO 2 Oana - BBICTABISIETCA CTYIEHTY, KOTOPbIM He 3HaeT OoJbLIel yacTu
OCHOBHOTO COAEp)KaHUs y4eOHOH IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPHU PELICHUU
THUIIOBBIX 33/a4.
OneHka HEyIOBIETBOPUTENbHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAaET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiiimne omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITo kypcy "Opranndeckast xumusi" peaycMoTpeH auddepeHInpoBaHHbBIN 3a4eT.

Kputepun ornernBanust 111 1uddepeHIUIpPOBAHHOTO 3a4eTa!

B kypce ucnosnb3yercs pediTHHIOBasi CUCTEMA.

JlabopaTopHbie paboThI 10 OOIIMM MeTOoIaM olleHuBaroTcs ot () 10 5 6aIoB.

JlabopaTopHbie pabOTHI IO CHHTE3Y OPTaHUYeCKUX COeAMHEHUH orleHnBatoTcs ot 0 1o 10 Gamios.



KoHTponbHbIe paboThl ¥ KOJUTOKBUYMBI orieHuBatoTcst ot 0 1o 30 6amios.

Crynentsl, HaOpasme 91-100% or uucna MaKCMMaJbHO BO3MOXHBIX

oueHky "ornmuno (10)"
CryneHtsl, HaOpaBIIve
orieHKy "orin4Ho (9)"
CrynenTsl, HaOpaBiIHe
oueHKy "orinyHo (8)"
CryneHtsl, HaOpaBIIve
otieHKy "xopomio (7)"
CrynenTsl, HabpaBuIHe
oLeHKy "xopomuio (6)"
CryneHtsl, HaOpaBIIve
orieHKy "xopomio (5)"

Crynentsl, HaOpaBmme 30-39% ot
OIICHKY "YIIOBIETBOPUTEIHHO (4)"
Crynentsl, HaOpaBmue 24-29% ot
OLICHKY "YyIOBIETBOPUTEIHHO (3)"

89-90%

70-79%

60-69%

50-59%

40-49%

OT 4Yuciia
OT 4ucja
OT 4Yuclia
OT 4ucja
OT 4Yuciia
qucia

quciia

MaKCHUMaJIBbHO

MaKCHUMaJIbHO

MaKCHUMaJIBbHO

MaKCHUMaJIbHO

MaKCHUMaJIbHO

MaKCHUMaJIbHO

MaKCHUMaJIBbHO

BO3MOXHBIX

BO3MOXHBIX

BO3MOXHBIX

BO3MOXHBIX

BO3MOXHBIX

BO3MOXHBIX

BO3MOXHBIX

0aJIOB TIONMYYaroT

0aJuIoB

0aJyIoB

0aJuIoB

0aJyIoB

0aJuIoB

0aJyIoB

0aJuIoB

noJIy4daroT

[OJy4aroT

noJIy4daroT

[OJIy4aroT

noJIy4daroT

[OJIy4aroT

noJIy4daroT

Crynentsl, HaOpaBme MeHee 60% 0T YucIa MaKCHMaJIbHO BO3MOXKHBIX 0aJUIOB MOTY4YarOT
OLICHKY '"HEeyJOBJIETBOPUTEIBHO (2)"

UTOTOBYIO

HUTOTOBYIO

UTOT'OBYO

HUTOTOBYIO

UTOTOBYO

HUTOTOBYIO

UTOTOBYO

HUTOTOBYIO

UTOT'OBYO



