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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: OCHOBBI OpPTaHUYECKON XHUMHH
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
JlenapTaMeHT MOJIEKYISIPHON U OUOJIOTHYeCcKoi pu3nku

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

3 (oceHHuit) - DKk3aMeH

AynutopHbIx yacoB: 150 Bcero, B TOM 4ucie:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositenpHas pabora: 225 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 405, Bcero 3au. en.: 9

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: .M. Poiitepiureii, KaH1. XUM. HayK, JOLIEHT, JOLEHT

[Iporpamma oOcyxaeHa Ha 3aceJaHnu AeTapTaMeHTa MOJIEKYJIApHON 1 Ononorunyeckoi ¢pusuku 28.01.2023



AHHOTANMA

Kypc opranudeckoit XuMuu COCTaBJleH CHEUaNbHO I cTyneHToB @BM®. On npenogaércs BO BTOPOM U
TpetbeM cemecTpax (1, 2 kypcel). OCHOBHOH ymop B Kypce OpraHHYeCKOM XMMHUU JEacTCs Ha MEXaHU3MBI
OpPraHMYECKMX pEaklUi, a Takke Ha XUMMIO Pa3IM4YHBIX IPUPOAHBIX coeauHeHuil. Kypc omingaercs
COBPEMEHHON CTPYKTypOH M MPOBOAWTCA B BUJAE JEKIUH, CEMHHApCKUX 3aHATHM W NpPaKTHKyMa I10
OpraHudeckoMy cuHTe3y. Ha npakTuueckux 3aHATUAX CTYIAEHTBI y4yarcsi caMOCTOSTEIbHO CUHTE3UPOBAaTh U
OYMILATh OpPTaHMYECKHE BEIIECTBA, & TAKXKE OLEHWBAaTh YHUCTOTY MPOAYKTOB — JJIS ATOTO HPHUMEHSIOTCS
pa3nuyHbIe HHCTPYMEHTAIbHbBIE METO/IbI, B ToM uncie IMP-cnekrpockonus Ha 6aze MOTU.

1. lean u 3apa4n

Henp AucoMnInHBI
Kypc opranndeckoll XuMHuM NpenHa3Ha4eH JUIs (OPMHUPOBAHUS Yy CTYAEHTOB, OOYyHaIOMIMXCS II0
HanpaBieHuto «llpuknagnele mMaremarvka ¥ (QU3MKa» MPENCTaBICHUS 00 OCHOBHBIX TMOHITHAX H
3aKOHAX XMMHUH, XMMHUYECKHX pEakLUsiX M CBOMCTBAaX opraHudeckux BemiecTB. Kypc mpencrapiser
co0Ol OCHOBBI XMMHMYECKOH TIPaMOTHOCTH, I[IOKa3blBa€T MECTO XHUMHH B COBPEMEHHOM
€CTECTBO3HAHUM, OCOOEHHOCTH XHMHUYECKOTO IIOAXOJa K M3YUEHHMIO OKPY)KAIOIIEro MHpa, AaeT
MIPENCTABICHUE O METOOJIOTUHN U MOX0/1aX XUMHH K U3yYEHUIO XUMUYECKHUX CBOMCTB BEIIECTBA, 1a€T
MOHATh, YTO XUMHUS, OyIydn TECHO CBS3aHHOW ¢ (PHU3MKOH M OMONOTHEH, SBISETCS CaMOCTOSITEILHON
HAayKOM.
Kypc ocHOBBIBaeTCsl TOJIBKO Ha TEX 3HAHUAX, KOTOpBIE YdYallWecs MOJYYMJIM B IIKOJIE U IpH
MPOXOXKJICHUH B TIEPBOM CEMECTpe Kypca o0IIel U HeopraHmueckol XUMuu. Kypc coCcTOUT U3 JIeKInH,
CEMHHApPOB M JAa0OpaTOpHBIX padoOT. DTO JaeT BO3MOXKHOCTH IMOJHOLEHHOIO OCBOCHHUS Y4eOHOM
[IpOrpaMMbl U aKTUBHOIO HCIOJIb30BAHUS IIOJYUYCHHBIX 3HAHMH Ul OCBOEHMsI IpU JasibHeiIeM
00y4YeHUY TaKuX TUCIUIUINH KaK XuMudeckas (pusuka, Onoxumus u onodusmka.
TeopeTnueckoe W MPAKTHYECKOE OCBOEHHUS OCHOBHBIX pa3JEOB OPraHWYECKOM XHMHHM C YYETOM
COBPEMEHHBIX TEHICHLUH pa3BUTHS XUMHMYECKOW HayKH, YTO HEOOXoauMo ais Oosiee TiIyOOKOro
MOHUMAaHUSI BO3MOXKHOCTH XHMHYECKOTO IOAXOJa K HW3YyUYEHHIO OKPYXAloIIEero MHpa, OO0IuX
3aKOHOMEPHOCTEN CTPOEHUS BEIECTBA U €0 NPEBPaLCHU B IPUPOLIE.

3agaum AU COMIIHHBI
- 3HAaKOMCTBO C BHYTPEHHEH JIOTMKOM OpPraHMYecKOH XHMHUM Kak Haykw;, (HOpMHUpOBaHUE
MPENCTABIEHUI O MEXaHN3MaX OPTaHUYECKHUX PEAKIIHl;
- U3Y4YCHHE OCHOBHBIX KJIACCOB OPTaHHYECKHX COCOUHEHWH; (POPMHUPOBAHHE NMPEACTABICHUN O CBSI3U
PEaKINOHHON CIOCOOHOCTH OPraHNYECKUX MOJIEKYJ C MX CTPOCHHEM;
- H3y4YeHHE 3aKOHOMEPHOCTEH B3aMMOJCWCTBHS PA3IUYHBIX OPraHMUYECKUX BEIIECTB C OOBEKTaMuU
OKpy>Katomiel cpelipl, uX GU3NOIOTHUECKOro U (hapMaKoJIOrHUECKOro AeHCTBUS, OMOJIOTMYECKOH poiy,
IPUMEHEHHs] B MPAKTHYECKOM JEATETbHOCTH 4YeloBeKa; (HOpPMHpOBAHME IPEACTaBICHUH 00
9KOJIOTMYECKUX MPOOIeMax, CBI3aHHBIX C UCIOIb30BAHUEM OPTraHUYECKUX BEIIECTB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl JOCTHKEHHUS] KOMIIETEHIIUN
OIIK-1 CniocobeH u3yyarb, aHaJIU3UPOBATH, OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
UCTIONIb30BaTh OMOIOTHYECKHE OOBEKTHI U HaMeyJaTh MyTH €€ peleHUs

MPOIIECCHI, OCHOBBIBASICH HA MATEMATUYECKUX,
(DU3NIECKUX, XHMUYECKHX, OUOJIOTHUECKUX
3aKOHAX, 3aKOHOMEPHOCTSIX U B3aUMOCBSI3SIX

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX

OIIK-3 CnocobeH cocTaBiATh U 0HOpMIIATH MyOnuKauuii 1 HayYHO-TEXHUYECKOH JOKYMEHTALUH, B TOM
HayuHbIe U (WJIK) TEXHUYECKUE Ypcie C KCIOJIb30BAaHHEM HPHKIATHOIO HPOrPaMMHOIO
(TEXHOIOTMIECKUE, HHHOBAIIMOHHBIC) OTYETHl  |00ECTICYEHHs

(y6nMKanuy, TPOEKTh) OI1K-3.2 BiajeeT Ha IPakTHKE METOLOJIOTUEN COCTABIEHUS

HAYYHO-TCXHUYCCKUX OTYCTOB (HpOGKTOB)




OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOE 000pYy/I0BaHHUE, BHIIIOIHATh
TEXHOJIOTHYECKUE ONIepaLiH, YIIPABIATh
OMOTEXHOJIOTUIECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTBI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOTHYECKUX IPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NpUMEHEHUsI 0a30BbIX HHKCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUU

OIIK-6.1 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIlluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
Hay4HO-UCCJIEZOBATEIbCKON TEXHUKH U  COBPEMEHHOI'O
TEXHOJIOTHYECKOe  O0OpYyIOBaHMSA JJSl  OCYLICCTBIICHHS

OHOTEXHOJIOTMYECKHUX IIpoueccoB

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

[IK-1.7 3HaeT ocCHOBHBIC TpaBWiIa TIOBEJCHUS U pabOTHl B
COBpPEMEHHOI Hay4HO 1abopaTopun

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHIHMILEI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEeMOr0 HayYHOTO 000py/I0BaHUS

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

IMPOTHO3UPOBATL IOBEACHHUEC OPIraHUYCCKOro

3HATh!
- OCHOBHBIC IOHSATHS OPTaHUYECKON XUMUH;
- OCHOBHBIEC CBOMCTBA Ba)KHEHIIINX KJIACCOB OPraHUYECKUX COCIMHEHUN U UX IIPUMECHECHHE;
- OCHOBHBIC MEXaHNU3MbI OPTaHUYECKHUX PEAKIINH;
- OCHOBHBIE METO/Ibl XUMHYECKON U CHEKTPAIbHON MICHTU(PHUKAIIMN OPTaHMYECKUX BEILIECTB;
- OCHOBHBIE IIPUEMBI paboTHI B TaOOpaTOPHK OPraHUYECKON XUMHUH.

YMETh:
- u300pakaTb CTPOCHHE TUIHMYHBIX TMPEJCTaBUTEICH KJIACCOB OPraHMYECKUX COCTUHEHUH I10
Ha3BaHUIO U HA3bIBaTh MX 10 CTPYKTYPHBIM (pOpMyslaM Ha OCHOBE 3HAHUS NPUHIUIIOB HOMEHKIIATYPBI
U U30MEPUH;
- BBIICNATH B MOJIEKyJ€ pPEAKIHOHHBIC ILIEHTPHI,
COC/IMHEHUSI B KOHKPETHBIX YCIIOBHUSX, UCXOIS U3 €r0 CTPYKTYpBl U 3HAHMS THUIIMYHOW PEaKIMOHHOU
CHOCOOHOCTH (DYHKIIMOHAIILHBIX TPYIII,
- TIPOBOJUTH MPOCTON XMMHUYECKUI IKCIIEPUMEHT IO CHHTE3Y, BBIJCICHUIO, OYHCTKE U XMMHUYECKOH
UAeHTU(UKAIIMY BEIECTBA;
- 0OpMIIATH OTYETHI K Ta0OPaTOpHBIM paboTam.

BIIAJICTh!

- METOIAMH ONPEJEICHNUS BO3MOXKHOCTH MPOTEKAaHUS XUMUYECKUX MPEBPAIICHHA OCHOBHBIX KJIACCOB
OpPraHUYECKUX COCAUHEHUI B Pa3JIMYHbBIX YCIOBUSX;
- crocobamu 6e30MacHOro OO0palleHHs C TOPIOYMMHU M TOKCHUYHBIMHU BELIECTBAMHM U J1a0OPaTOPHBIM

000pyIOBaHNEM;

- MCTOJAaMH IIPUT'OTOBJICHUSA PAaCTBOPOB 3a,£[aHHOI71 KOHIICHTpAaLH.

4. Coaep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTh

pabora

1 [IpenMer opraHn4eCcKOi XUMHH 2 4 12

2 N3omepus. [IpenensHble yrieBogOpOAbI. 2 4 13




3 AJTKeHBI 2 2 13

4 Anxunsl. ['aoreHankaHbl 3 6 13
ITpencraBnenus 0 (QU3MKO-XUMHUECKUX

5 METoAax aHanu3a OpraHUYeCKUX 2 6 13
COEIUHEHUN. AJIKaJueHbl, IUKI0AJIKAHbI

6 Apomarndeckne yrieBoI0pOIbl 2 4 13

7 Hyxneodunsnoe apoMaTHYECKOe ) 4 13
3aMelneHne. AJKUIapeHsbl

8 CrupTsl, GEHOINBI, TPOCThIC IPHUPHI 2 4 8

9 CoenuHeHust CO CBSI3bI0 yIIIEPOA-METAILI. ) 4 ]
KapOonunbHble coenruHeHHs
KapOonunrHbie COEIUHEHU-2.

10 Kero-enonpHas TayTOMEpHs. ) 4 ]
Konpencanun KapOOHMIIBHBIX
COCIMHEHUN

11 Kap6oHoBbIe KUCIOTHI 2 4 8

12 |AzoTcomepxarine coeTMHEHUS 2 6 8

13 |[erepouuknnyeckre COeAMHEHNUS 2 2 8

14 I'erepodyHKIIMOHAIBHBIE ~ COCIUHEHUS. ) 4 ]
AMUHOKHCIIOTBI, IETITUABI

15 YraeBoasl 1 2 8
[Ipaktnyeckass pabora 1. OcHOBHBIC

16  |cmocoOblI  BBIAETECHUS  BELIECTB U3 7 9
PEaKIIMOHHON CMeCcH

17 [Mpaktnyeckass pabora 2. I[lomyuyenue 7 9
rarojeHajJKaHOB

18 [Ipaktuyeckass pabora 3. Ilomyuenue g 9
CIIOKHBIX 3(hUPOB
[Mpaktnyeckass pabora 4. Peaknum c

19 |ywuactuem ¢eHOma U XJIOPUCTOTO 8 9
OeHzomnna
[IpakTuyeckas pabota 5.

20  |OxuCIUTEIBbHO-BOCCTaHOBUTEIIbHbIE 7 9
peaKkuy B OPraHMYeCcKOM CHHTE3€
[MpakTHueckas pabora 6.

21 AMHMHOCOEIMHEHHS B  OpraHUYECKOM 8 9
CHHTE3€

2 HpaKTquCKas{ pabora 7. Ilomyuyenue ] 9
a3zokpacuTesnei

73 [MpakTHueckas pabora 8. 7 3
[MuHakonnHOBasK EperpymupoOBKa

Hroro yacos 30 60 60 225

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

405 ygac., 9 3au.ex.

4.2.

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

Cemectp: 2 (Becennuii)

1. TIpenMet opraHuYECcKOM XUMUU




CrpoeHnre SIIEKTPOHHBIX 000JI0YEK aToMa Ha MpUMepe aTtoMa yriaeponaa. THITbl XUMUYECKON CBSI3U U
cnocoObl ux rpaduyeckoro mnpezacrapicHus. [lomHBIE W COKpAallleHHBIE CTPYKTypHBIC (GOPMYIIHI,
dbopmyner Jlpronca, cooTHeceHUEe Tpauueckoil MOJENH C PealbHON CTPYKTYpOH («UepTOYKH U
cTpenkuy). [loHsTHe QYHKIMOHATBHON TPYIIBI, OCHOBHBIC (DyHKIIMOHAIBHBIC TPYMIbl. [[pUHIHIIEL
MTOCTPOCHUS HAa3BAHHWH OPTaHUYECKUX COCAMHECHHI, CHCTEMATHYECKHE U TPUBUAIBHBIC. | OMOIOTHS.
Nzomepus (ckeneTHast, MOIOKEHUS, MEXKKIIACCOBas ).

Tumbl XMMHUYECKOH CBSI3M M crOCOOBl WX rpaduyeckoro npexacrasieHus, Gopmynsl Jlprouca,
¢byHkMoHanbHbIE Tpynnbl. [omomorus. IlepBuuHble, BTOpUYHBIC, TPETHYHBIC WU UYETBEPTUUHBIC
aroMsbl yriiepoaa. [Ipumepsl coemuHeHNH ¢ pa3nuyHbIMU (QYHKIIMOHATBHBIMH IPYyTIIaMHU

Homenxknarypa oprannueckux coennHeHn. Ankassl. [IpenenbHble yrieBogopoIsl.
2. N3omepus. IlpenenbHblie yrneBOAOPOIBI.

Uzomepust (npomomxenue). IIpocrpanctBennass wuzomepus. Kondurypamus u  koHdopmarus.
AcUMMETpHYECKHI aTroM yIIepoAa, XHPAJIbHOCTh, MOHATHE 00 ONTHYECKOW AaKTHBHOCTH.
Ounantuomepsl. Panemarsl. [Ipunuun R, S-nHomenknarypel. Ctepeoxumudeckas HomeHKnatypa Kana
— Ilpenora — HWuronpna. CoeauHeHuss ¢ JOBYMS AaCHUMMETPUYECKUMM aTOMaMM YIJIepoja.
Huactepeomepsl. Knunosuansle npoexnnu. IIpoekuynn Oumepa.

XUMHUYECKHE PEAKILIUH, TUIIBI XUMUYECKUX PEAKLNN, MEXaHU3M peakluu. Peakiyy nprcoeaNHEHNs,
3aMEIICHUs, JIUMHMHUPOBAHUS, MIEPErpynnupoBKH, (parMeHTauuu. loMonIUTHUECKHuEe U
TeTePOJINTUUECKHUE PEeaKUy, NMepulukindeckue peakuuu. [lonsarue snextpodmiia u Hykieoduia.
DOHepreTuyecKuii Npo(uiIb peakum.

[IpenenbHble yINIEBOAOPOIBI, CTPOCHHE IOHATHE O KOH(pOpPMAnMiIX U KOH(OpMepax aJKaHOB.
[Ipo-exuuonnsie  ¢opmynsl  Hpiomena.  XuMmMuueckue  CBOHCTBa  ajKaHOB,  LICMTHBIC
cBOOOIHOpaaUKaIbHbIe peakunu. ['anorennpoBanneankanos. Peakius Konosanosa. OTHOCHTENIBbHAS
CTaOMIBHOCTD AJIKWIBHBIX PaJuKaoB. KpekuHT ajaKaHoB.

W3omepsl, Bus! n3omepun. Homenkiarypa Onruyeckue u3omepsl, R,S-Homenkiarypa. CoeauHeHus
C IBYMsI aCHMMETPHUUYECKUMH aroMamu yriepona. I[lpoekumu ®uimepa, KIMHOBHIHBIC MPOCKIIHH.
Kondopmanuu, npoexiun HeromeHa.

XHUMHUYECKHE CBOMCTBA alKAaHOB. THUIIBI OPraHUYECKUX PEAKLIUM.
3. AJikeHbl

Ankensl. [lpupona nBoiHOU cBsi3u B anmkeHax. [eomerpuueckas m3omepus (Iuc-, TpaHc- U Z-, E-
HOMeHKJarypa). Karamutuueckoe TruapupoBaHHE ajKeHOB. TepMoauMHaMudeckas CTaOMIBHOCTH
AJIKEHOB. DIEKTPOoPUIbHOE MTpHCcOoeanHEH e 1Mo 1BoHOM cBs3u (AdE). Mexanu3m 251eKTpoQriIbHOTO
npucoenuHenus.  [IpaBwio  MapkoBHukoBa.  ['amoreHupoBaHue,  THAPOTaJIOr€HUPOBAHHE.
I'mpparanus. ConpspkeHHoe npucoenuHeHue. OKHUCIIEHHE aJKeHOB J0 OKCHUPAHOB M JIMOJIOB.
O30HOJIN3 aNKEHOB, OKUCIIUTENIFHOE M BOCCTAHOBUTEJIBHOE paclIeIUICHHE 030HUAOB. PagukanbHbie
peakuuu  ankeHoB: mpucoenquHeHne HBr mo Xapamy. AjnmmiapHOE — raJoreHHpOBaHHE.
[omumepu3zanus ankeHoB. KapOeHsl.

AJIKeHBI, JJIEKTPOHHOE CTpoeHue. M3omepus. XHUMUUECKHE CBOWCTBA AJKEHOB. DIEKTPO(UIBHOE
MPUCOEANHEHHUE K aJKeHaM, IPUMEPHI pEaKIi.

4. Anxunsbl. [amoreHankanbl

AJNKWHBI. DNEKTPOHHOE CTPOCHUE TPOMHOM CBS3M B allKMHAX. DIEKTPOPHUILHOE MPUCOCAHHEHUE K
ankuHaM. PeakunoHHas cmocoOHOCTH aJKMHOB. [ ajoreHupoBaHHe, TUAPOTAIOTEHUPOBAHUE,
ruaparanus (Kyuepos). BoccranoBienue ainkmHOB 10 Luc- U TpaHc-ajdkeHOoB. C—H KHCIOTHOCTH
aneTuieHa. ANETUJICHHIbl HATpusl, MarHusi ¥ Mend, HMX I[OJyYeHHEe M HCIOJb30BaHUE B
OpraHMYecKOM CHHTe3€e. ALleTHICH-aIJICHOBAs H30MepH3alysl.



lanorenankanpl, HykiaeoQWIbHOE 3aMelieHHe. [ ajoreHalkaHbl, BaXKHEHWIINE  MPUMEPHI.
Ocobennoctu anektpoHHoro crpoenus cBssm C—Hal. Uanyxrusnbeiii a¢dexr. HykneodunbHoe
3aMElICHME y HACHIIEHHOrO atoma yriepoaa. [loHsTue o HyKI€OQHUIBHOCTH, HYKICO(PUIBLHOCTD U
OCHOBHOCTh. Kiaccudukamuss MeXaHU3MOB peakuui HykjaeopuiIbHOro 3amerieHus. OCHOBHBbIE
xapaktepuctukn SN1 m SN2 peakuuit. SN2-peakumu. OHepreTHdecKuil npoduib peakuui.
Kunertunka, crepeoxumus. BanpaenoBckoe oOpaienue. BinsHue npuposs! 3aMeCTUTENS U yXOSIIeH
TPYyNIbl, MPUPOABI HYKICOQHUIBLHOIO areHTa H pacTBOpHUTENsT Ha CKopocThb SN2  peakuui.
SN1-peakunu, 3aBHCUMOCTb OT HPUPOABI pajgKaia, YXOAAIIEH TIPYIIbI, PAaCTBOPUTEN.
KapOokarnonsl, uX YCTOWYMBOCTb. Peakuuu >IUMHHHUPOBAaHUS, O- M [B-3IMMHHHPOBAHUE.
Knaccuduranuss mexanuszmoB snumuHupoBanus: El, E2. TlpaBuno 3aiineBa. CuH- W aHTH-
snumuHupoBanue.  IlpencraBmenue o  Elcb-  snumubupoBanmu  (MOHOMOJNEKYISIpHOE
SMUMHUHUPOBAHUE 110 CONPSDKEHHOMY OCHOBAHHWIO). BiMsiHME NpHpoAbl OCHOBAaHMSA U YXOJSIICH
TpyNIibl Ha HampasiieHue snumuHupoBaHus. Konkypenmus npouneccoB E2 m SN2, E1 m SNI.
["anoreHnpon3BOAHBIE AJIKEHOB.

AJNKUHBL. DNeKTpoHHOE cTpoeHre. OcobeHHOCTH eKTpodriibHOrO npucoeanHerus mo C=C cBs3H.

lanorenconepxamme coenuHeHus. Peaknum — HykineopuipHOro 3amemieHus. [lonstue o
HYKJICOQUIBLHOCTH, HyKieodwibl. Peaknuu HykieodwinbHOro 3amenieHus. Peaknmmn SN1 u SN2
THIA

Peakuunu snumunHupoBanus. Peakunn snuMuHHpOBaHus, o- U B-anumuHupoBanue. Kinaccuduxanuys
MexaHu3MoB uumuHuposanus: E1, E2. KonkypeHius peakuuil 3aMelieHust U 3JIMMUHUPOBaHUSL.

5. TlpencraBieHuss o (PUIUKO-XUMHUYECKHX METO/AaX aHallM3a OpPraHMYeCKUX COCJAMHEHH.
AnKagueHsl, TUKIOATKaHbI

OcHoBbl SIMP-criekTpocKonuu, OCHOBBI METO/Ia U 001aCTH MPUMEHEHHs, IPUMEHEHNE Ul aHaIn3a
OpraHMYECKUX COEAMHEHHH, HpHUMephl crekTpoB. Meron MK-cnexTpockonuu, OCHOBBI METOA.
Wnentudukanys u oOHapyKeHHE COSANHEHNH ¢ Pa3IMYHBIMU (QYHKIIMOHAIBHBIMU TPYIIIAMH.

Ankamuensr. 1,2-, 1,3- nueHbl, W30MupOBaHHBIE NWEHEI. byramueH-1,3, 0COOCHHOCTH CTPOCHUSA,
COTIpsDKEHHE JBOMHBIX CBsA3el. ['anorennpoBanue u rugporainorenuposanue 1,3-quenos. 1,2- u 1,4-
npucoeauHenue. Peaknus unsca — Anpaepa.

Huknoankansl. Kmaccupukanus anunukioB. OHeprus HanpsokeHus. CTpoeHHe LUKIONPOINaHa,
uKiIo0yTaHa, IMKIJIONEHTaHa, LuKJIorekcana. KoHdopmanum mukiorekcaHa. AKCHalbHBIE |
9KBaTOpUajbHBIE CBsI3M B KoH(popmammu "kpecno" wuknorekcaHa. Kondopmamuum MoHO- u
JM3aMEIIEHHbBIX MPOU3BOAHBIX IMKJIOrekcaHa. OCoOOCHHOCTH XUMHMYECKHX CBOMCTB COCTMHEHUH C
TPEXWICHHBIM [IUKIIOM.

MeTopp! ucclieIoOBaHUs OpraHudeckux coeauHernii. OcHOBBI IMP — cniekTpockonuu.
Anxanuensl. Me3omepHbii 3@ Qext. ConpsKeHHOE PUCOSANHEHHE.

Huknoankansl. Kondopmanuu nukiorekcana. Pazoop koHpopmMannii UKIOAIKaHOB.

6. ApOMaTHYECKHUE YITIEBOJOPOIBI



Apomarudeckue ynIEBOJOPOAbI, ApOMaTU4YHOCTb. leoMeTpuyeckoe U 3JIEKTPOHHOE CTPOEHUE
Oenzona. ®opmyna Kekyne. Monekymspasie opOutanum Oenzona. Kpyr ®pocra. Konuemmus
apOMaTHUYHOCTH, 3Heprus pes3oHaHca. I[IpaBuno Xrokkens. ApoMaTudyecKue KAaTHOHBI U aHUOHBI.
KonpencupoBanHble apoMaTHUECKHE YTIIEBOJOPOABL: HaQTanuH, eHaHTPEH, aHTpalleH, a3yJIeH U Jp.
I'ereponukinueckue apoMaTudecKue COeIUMHEHMsA. Peakiuu 3amellieHuss B apoMaTHUYECKOM psIY.
OnexkrpodunbHoe apomarnyeckoe 3amemieHue SEAr. Dnepretmueckuid mnpoduib peakiuu.
ApeHOHHEBbIE HOHBI (G-KOMIUIEKCHI) B PEAKLUSAX 3JIEKTPOQHIBHOIO 3aMelleHHs. Pe3oHaHCHbIE
CTPYKTYpbl ~— uHTepMenuaroB. HwurpoBanme  OeH3oma, MexaHu3M peakiuu. llomyudenue
[OJIMHUTPOCOEANHEHUH. ["ajloreHupoBanye, MEXaHNU3M peaKlUu rajJoreHupOBaHMsl apEHOB, KaTalln3
kucioramu Jlptonca. CynbQupoBaHue, MEXaHU3M PEAKLNH, KWHETHYECKUN U TEPMOIUHAMUYECCKUI
KOHTPOJIb B PEaKnH cylb(rupoBaHus Ha npuMmepe HadTaanuHa. BimsHue 3aMecTUTeNs Ha CKOPOCTh
HanpaBlIeHUE JIIEKTPO(UIBHOTO 3aMEILEHUs], CBSI3b C PACHpPEACTICHHEM 3JIEKTPOHHOM IUIOTHOCTH.
OpueHTaHThl mepBOro M BToporo poaa. lloHstne 00 wunco-atake M HICO-3aMEIIECHHH.
AnxunupoBanue apeHoB no @Opunenro-Kpadrcy, nonmuankwinpoBaHue, moOOYHbIE HPOLECCHl —
H30MepHU3alysl AJKWIMPYIOLIEr0 areHTa M KOHEYHBIX IIPOAYKTOB. AIWJIMPOBAaHUE apeHOB I10
Opupemo-Kpadrey. Mexanusm peakunu. @opmuiuposanue no arrepmany-Koxy n poacTBeHHBIC
peaxuu.

Apomarudeckre  yIIEBOJOPOABL.  ApPOMAarWMYHOCTh.  ODIEKTPOHHOE  CTpoeHHe  OeH3oua.
OnexkrpoduiabHOE 3aMeIIeHHE B apOMaTHYECKOM PSILy.

Pemenne 3amay. DnekTpopuiIbHOE 3aMeIleHHEe B apoOMaTHYSCKOM psiy, OPHEHTAHTHI IEPBOTO U
BTOpPOTO poja.

7. HykneodunpHoe apoMaTHUeCcKoe 3aMelleHue. AJKIIapEHbI

HyxneopunsHoe  apomartmueckoe  3amemieHue. OOImme  TpeACTaBICHUST O  MEXaHU3Me
HYKJICO(QHUIBHOTO 3aMelIeHusl. MexaHu3M OTIICIUICHUA-IIPUCOCAMHEHUST Ha IPUMEPE MPEBPALLCHUS
ranoreHOeH3070B B ()EHOJIBI U apoMaTHYeCKHe aMUHBL. MeXaHW3M MPUCOCIMHEHUS-OTIICIUICHUSI.
Kommnexc Meiizenrelimepa.

Peakmun ¢ paspymeHueM apomarhyeckod cucreMbl. KaramuTudeckoe THIPUPOBAHUE apeHOB,
BOCCTaHOBJICHUE apeHOB 10 bépuy.

Peakuuu, He 3aTparuBaronye apoMaTnyeckyto cuctemy. OKHCIeHHE alKHIOEH30JI0B 10 KapOOHOBBIX
KHCIIOT, albJeTu0B U KeTOHOB. OKHCIIeHHE KOHACHCHUPOBAHHBIX apOMATUYECKUX YTJIEBOJOPOJIOB.
3amenieHre BOJOPoAa B OOKOBOI Lienu ankuiIOeH30JI10B Ha rajoreH. beH3mbHbINA paguKail.

Peakumu apomarnyeckux coeguHEHHH Oe€3 ydacTHsl T-CHCTeMbl.  Peakumy apoMaTHuecKux
COEJMHEHUH C pa3pyLIEHUEM T-CUCTEMBI.

HyxneoduipHoe apomaTiyeckoe 3aMeleHue.
Cemecrtp: 3 (Ocennuii)
8. CupThl, PEeHOIBI, TPOCTHIE YPUPHI

Cruptsl U npoctsie 3¢upsl. OOHOATOMHBIE CIIUPTHI, THOIBI. CBOHCTBAa CHUPTOB, BOIXOPOJHAS CBS3b.
3aMeleHue TUAPOKCUIIBHON IpyIIbl B clUpTax Ha rajoreH. Jleruaparauus cnuproB. OKuciIeHHE
MEPBUYHBIX CIUPTOB 10 ajbJACTHIOB M KapOOHOBBIX KHCJIOT, BTOPHUYHBIX CIIMPTOB /O KETOHOB.
PearenThl OKHCIIEHUS Ha OCHOBE XPOMOBOIO aHTHAPHIA M JIBYyOKHMCH Maprasua. J[ByXxaToMmHble
COHUPTHl. OJTWICHINMKONb W DHuepuH. [luHakonuHOBasi mneperpynnupoBka. IlpocTsie 3¢upsl.
CpoiicTBa mpOCTHIX 3(UpPOB: 00pa3oBaHME OKCOHHEBBIX COJIEH, pAaCIIEIUIEHHE KHCIOTaMH,
oOpa3zoBanne ruaponepokcuaoB. OxcupaHbl. PackpblTHe OKCHpaHOBOTO LHMKIA TOA JeHCTBHEM
ANEeKTPOMUIBHBIX W HYKICOQUIbHBIX areHToB. llukianueckue mpocTbie IQUPHL, KpayH-d(QUPHI.
®enonbl. Deronbl kak OH-KUCTOTHI, BIUSAHUE 3aMECTUTENICH HA KUCIOTHOCT (peHOsI0B. KyMonpHbIH
npouecc. Peakuum  2neKTpoQUIBHOTO  3aMELIEHUs] B apOMAaTHUECKOM  siipe  (EHOJIOB:
raJloreHupoBaHue (MeXaHU3M), CyAb(GUPOBAHNE, HUTPOBAHUE, HUTPO3UPOBAHUE U ATKUIMPOBAHUE.
KapbokcunupoBanue GpeHONATOB MEN0UHBIX MeTauioB 1o Konbbe. @opmunupoBanue QpeHOIOB O
Pelimepy-Tumany un Bunbscmaiiepy. IleperpynmupoBka @puca. IleperpynnupoBka amIdiIOBBIX
a¢dupoB GenonoB (meperpynnuposka Knsiizena). Oxucnenue GeHomnoB.



Cruptsl 1 ipoctsie 3¢upsl. Jlernapararus cnuproB. OKUCICHNE CITUPTOB
deHonbl, peakuu GEeHOIO0B
9. CoenuHeHHs CO CBA3BIO yriiepoa-merail. KapOoHUIIbHBIE COSTUHEHMS

CoeanHEeHHsI CO CBA3BIO yIIEPOA-METAT (METaJUIOOpraHUYecKue coenuHeHus). Jlutuili- u
MarHui-opraHuuecKue COEAWHEHMs, JJeKTpoHHoe crpoeHue cBizu M-C. llomyuenue
B3aUMOJCHCTBUEM MeTaj-lla ¢ AJKWITaJIOTeHUIaMH, nepeMeraumpoBanue. PaBHosecue IllneHka.
Peakuuu ¢ yrneBogoponamu (C-H kucnoramn).

Anbaeruipl M KETOHBI. OJEKTPOHHOE CTPOCHHE KapOOHWIBHOM TpYMIbl, €€ MOJISIPHOCTh M
nojsipusyeMocTb. Baxuelmue anpieruapl U keroHel. dopmanbierun, aneranabIerujl, aleToH,
apoMaTHYecKue anbAeruipl M KeToHbl. [IpencTaBieHuss O MexXaHM3ME HYKJICO(QHIBHOTO
MPHUCOCIMHEHHS 110 KapOOHWIBbHOHM rpynme. KucnotHelii u ocHoBHOU karanu3. [Ipucoenunenue
BOJIBI, CIIMPTOB, THOJNOB. ALETaJIM M TNOdyaleTaind, AUOKconaHbl. llomydyeHue OMCYIbOUTHBIX
MPOM3BOIHBIX M LMAHTHIPHUHOB. B3amMoneicTBHe anbIerw0B U KETOHOB C miuaaMu (ocdopa
(Burtur). Bs3aumopelcTBHE albJeTHAOB M KETOHOB C a30THCTHIMU OCHOBaHUSIMH. OKCHMBI,
ruapasonsl, Gpenmiruapasonsl. OcHoBanus Iludoa, yporponnn. Peakuun aapIernioB U KETOHOB C
METaJUI0OPTraHNYECKUMU COETUHEHUSIMU.

Coenunenus co cBs3bio yrepoa-metamn (RLi, peaktus ['punbspa).
KapOonunshsie coennnenus. HyxkineogunsHoe nprucoeuHeHnE 0 KapOOHMWIBHOM TrpymIie.

10. KapOonunbHble coenuHenusi-2. Kero-eHonbHas tayromepusa. KonnmeHcaumn kapOOHMIIBHBIX
COCIMHEHU N

Kero-enonpHast Taytomepusi. BnusitHue CTpyKTypHBIX (DaKTOPOB M TPHUPOABI PACTBOPUTEINS Ha
[IOJIOXKEHUE KETO-€HOJIBHOTO PaBHOBECHA. AJIbJIOJIBHO-KPOTOHOBAs KOHJAEHCALMs aJlbJICTUIOB U
KETOHOB B KHCIIOW M ILIEJIOYHOW cpene, MEXaHU3M peakuud. AMUHOMETHIMPOBAHUE aJbICTHIIOB U
KeToHOB (1o ManHuxy). BoccraHoBneHue anbIeruioB W KETOHOB [JO CIIMPTOB, pEareHTHI
BOCCTAHOBJICHHUS; BOCCTAaHOBJIEHHE KapOoHmiIbHOW rpymmel  1go  CH2-rpynmel;  peakuuu
Knxuepa-Bonbpa n Krnemencena. BoccraHoBuTenbHast AuMepu3alvs ajibJeTHAOB M KETOHOB.
OxucneHue anbJIerujoB, peareHTbl OKUciIeHus. BoccraHoBUTENbHOE aMUHUPOBaHHE KapOOHMIIBHBIX
coeJlMHeHUH. B3anmosieiicTBre anb/IeruioB U KETOHOB ¢ hopMuaTtoM amMmMoHus (peakuus Jlelikapra).
HucnponopuuonupoBanue anpierunoB no Kanuummapo. o-, P-HenpenenbHble anpaeruisl u
KeToHbl. Me3omepHbiii  dddekt, compsbkenue C=0 u C=C cBsazedl. Peakumum 1,2- u
1,4-ipucoeAMHEHUST TUTUHOPTAHUYECKUX COCITUHEHUM.

Kero-eHompHas TayTOMCpHI. AJILI[OJ'IBHO—KpOTOHOBafI KOHACHCANIUA aJIbJCTUA0B 1 KCTOHOB.
OKHUCIIUTENHHO-BOCCTAHOBUTCILHEIC OpeBpaliCHUA Kap60HI/IJ'IBHBIX COGI[HHCHI/IEI

11. KapOoHOBEIE KUCIIOTHI



KapOonoBbie knciaorsl. OcoOOEHHOCTH 3JIEKTPOHHOIO CTPOCHHSA KapOOKCHIIBLHOW rpynmbl. BriusHue
3aMECTUTENICH B OPraHMYeCKOM pajuKalie Ha KUCIOTHOCTh KapOOHOBBIX KHCIOT. ['anoreHupoBanue
kuciaotr mo lemmo-Donbrapay-3enunckomy. Iluponurnueckas keronmzaums, peakunu Konb0e,
Boponuna-Xyncnukkepa. [amorenanrunpuisl. CBOWCTBA: B3aMMOJCHCTBHE € HYKICO(DUIBHBIMU
peareHTamMu (BOJA, CIMPTHI, aMMHAK, aMUHBI, THAPA3HH, METAIJIOOPTraHUYECKUE COCIUHEHUS).
BoccranoBnenne 1o Po3eHMyHAy M KOMIUIEKCHBIMH THIPHUIAMH METAIOB. AHTHIPHUIBI
KapOOHOBBIX KUCIJIOT. Peakiuu aHruapuaoB kucioT. Kerensl, cBoiictBa. CrioxHble 3()UPBI, peaKus
srepudukanmu. Peakiyuy CIOXKHBIX S(QUPOB: THAPOIU3 (MEXaHW3M KHCIOTHOTO U OCHOBHOIO
KaTain3a), aMMOHONM3, nepestepudukanms. CrnoxHoddupnas xoHzaeHcanus (Kisiizena),
B3aUMOJICHCTBUE C MarHUi- M JUTHUH-OPTaHMYECKUMU COEAMHEHUSMH, BOCCTAHOBJICHHE CIIOXKHBIX
3¢UpPOB A0 CHUPTOB M aJbJACTHIOB KOMIUICKCHBIMH THUAPUAAMHA METAJJIOB, BOCCTAaHOBJICHHUE IO
byBo-bnany, amwmnonHoBas koHaeHcanus. Peakius MOmydeHUS CIIOXKHBIX 3(QHPOB C Y4acTHEM
nuasomeTtana. CroxHble 3(UpPBl MHOTOAaTOMHBIX CHOUPTOB. JKHUpBI, JIUNHIBL, TPUITTHLEPHIBL,
dochomumuapl. AMuasl. ['maponu3, BOCCTaHOBICHUE 10 AMUHOB, Jeruaparanus amunos. [lonsatue o
CEKCTETHBIX meperpynnupoBkax. [leperpynmupoBku lodmana, Kypumyca. Hurpunbl. 'mppomnms,
aMMOHOJIN3, BOCCTAHOBJICHHE KOMIUIEKCHBIMH THAPHIAMH METAJJIOB 10 aMHUHOB, B3aUMOACHCTBHE C
MarHuii- W JUTHAOPraHWMYECKUMH coequHeHHsAMHU. [IByxocHOBHbIe KucioThl. [llaBeneBas,
MaJIOHOBAs, SIHTApHAasi KUCIIOTHI.

KapOoHOBbIE KHCIIOTBI, CBOHCTBA KAPOOHOBBIX KUCIIOT.
@yHKIMOHATbHBIE IPON3BOHbIE KAPOOHOBBIX KHCIIOT.
12. Azotcoaepxaline coenHEeHUs

Hutpoankanbl. OnekrponHoe crpoenre NO2 rpymmbl. KucioTHOCTh U TayTOMEpHsT HUTPOAIKAHOB.
Kongencauuss ¢ xapOOHWNBHBIMH — coequHeHHMsAMHU  (peakuusi AHpu). BoccranoBnenue
HUTPOCOCJMHEHNH B aMUHbl. AMMHBI M YETBEPTHYHbIE aMMOHHMEBble OCHOBaHHMA. OCHOBHOCTBH
aMHUHOB. AJIKWJIMPOBAaHUE U allWIIMPOBaHUE aMUHOB. Pa3noxkeHne ruIpoKCHIOB TeTPaaTKUIaMMOHHUS
(omumunupoBanne 1o lodmany). Apomarmueckne amuHbL. BoccTaHOBICHHE apoOMaTHYECKHX
HUTPOCOCIMHEHUH B KHUCIOW M IIEJOYHOU cpeae. beHsmamHoBas neperpynnupoBka. CpaBHEHHE
OCHOBHOCTH ayn(aTUYECKUX U apOMaTH4ECKUX aMHUHOB. Peakiuu 3meKTpo(uiIbHOrO 3aMelieHns B
OEH30JILHOM SiApe apoMaTndecKux aMUHOB. OKHUCIIEHUE U TaJIOTeHUPOBAaHNE aMUHOB.

Huazocoenuuenusi. ApoMaTHuecKkue AMa30COeqUHEeHHs. Peakuuy Oua30THPOBAaHUS MEPBUYHBIX
apoMaTHYeCKuX aMUHOB. MexaHu3M, IPUPO/Ia HUTPO3HUPYFoIIero areHTa. CTpoeHHe U yCTOHYHBOCTD
cosieii nuaszonus. Peakimn a1ua30CcoeIMHEHUI C BEIIEIEHNEM a30Ta. Peakiuy 1ua30coeInHeHuil 0e3
BBIJICJICHUS a30Ta: BOCCTAHOBIICHUE 10 apWITHAPA3UHOB, a30COUEeTaHUE. A30COUETAaHUE KaK pPEeaKIUs
ANEKTPOMUIIBHOTO 3aMelIeHUsl. A30- W JMA30COCTABISIONINE, YCIIOBHUS COUYETaHUS C aMUHAMH W
(denomamu.  Asokpacutenu. AnudarHuecKue — AMA30COCAUHEHHS.  JJIEKTPOHHOE  CTPOCHHUE
JTMa30METaHa, ero Peakiiuy ¢ KapOOHOBBIMHU KHCIIOTaMH, TUA30METaH KaK UCTOYHUK KapOeHa.

Hutpocoenunenus, CBOHCTBa HUTPOCOCTMHEHNH aMHUHBI, au(aTHueCKUe aMHHBI.

ApomMarnyeckue aMHHBI, OCHOBHOCTb, PEAKIMOHHAs CIIOCOOHOCTh. J[Ma30THpOBaHHE AMHUHOB.
Mexanu3m 00pa3oBaHUs KATHOHA JHA30HUS.

A3OCO"ICTaHI/I€, A30KpaCUTCIIN. Pemrenue 3aaa4.

13. I'eTepOLIMKINYECKUE COCTUHECHUS



lerepounkinnyeckne coeaUHEHHS. [ eTepOoUMKINYecKHe MATH- M IISCTHYICHHBIE apOMaTHYecKHe
coefuHeHus: (muppoi, ¢ypaH, THOQEH, THPUAWH, WHAON, XWHOJIWH), DJIEKTPOHHOE CTPOCHUE.
[IaTu4seHHBIE apOMaTHYECKHE T'eTEPOLUKIBI C OXHUM TETePOaTOMOM (TETEePOIMKIIONEHTAIHEHBI).
®ypan, tuoden, muppon. AuuaodoOHOCTH QypaHa W mnuppoia. Peakmuu dneKTpodUIBHOTO
3aMEIICHUsT B TSATHUWICHHBIX apOMAaTHYECKUX TeTepouukiax. OpueHTanus dIeKTpo(GUIBHOTO
3amenteHus. Mupon. Peaknum sneKTpoQuIBHOTO 3aMelIeHUs B IHPPOJIBHOM KOJBIE HHJOJA.
lecTu4neHHbIe apOMAaTHUECKUE TETEPOLUKIBI C OTHHM TeTepoaroMoM. [IMpuanH W XUHOIUH,
AJICKTPOHHOE CTPOCHHUE, CPABHEHHE C TeTepoluKiIoneHTaaueHaMu. OCHOBHOCTb NUpHAKMHA. Peakin
nUupuaMHa ¢ ankwiragoreHugamu.  OKHCIGHHE W BOCCTAHOBICHHWE TNUPUAMHA. Peaknum
NEKTPOQUIBHOIO 3aMelleHHs B NHPHIMHE W XWUHOJIMHE: HUTPOBaHUE, Cyab(upoBaHHe,
rajorenupoBanre. N-OKcHIOpl THPHIMHA W XHHOJMHA W WX HCIOJIB30BAHUE B PEAKIUU
aneKTpoduiIbHOrO 3amenieHus. HykieouiabHOe 3aMeIleHHe aTOMOB BOAOPOAA B IMHUPHUIMHE B
peakumsax ¢ amugoM Harpus (UnumbaOWH), THIPOKCHAOM HATpHsA. [ETepOIMKIBI C IBYMS
reTepoaToMaMH B LUKIIE (MIMU1a30J1, IIMPA30Jl, IMPUMHUINH, IIyPUH).

I'eTepounKiInYecKre COeIMHEHUS
14. TerepodyHKIMOHAIBHBIE COCTUHEHUSI. AMHUHOKHUCIIOTHI, IETITHIBI

I'erepodyHkunonaneHble coeuHEHUs. [ MAPOKCO- M OKCO- KUCIIOTHI, BaXKHEHIINE TpUMEPHI, o- [3-
HOMEHKJIaTypa. ALETOYKCYCHBIM 3(Hp M €ro UCIOoNb30BaHne B cuHTe3e. KeTo-eHobHas TayToMepHus
3pUPOB P-KETOKUCIIOT, aMOMCHTHBIH XapaKTep CHOJSAT-HOHA.

a- B- Henaceimennsie kucnorel. dymapoBas ¥ MalleMHOBas KUCIOTHI, WX 3(UPBI, MalCHHOBBIHI
aHTUJIpUA. AMHHOKHCIOTHI. CrpoeHue © CBOMCTBA AMHHOKHUCIOT.  O-aMHHOKHCIIOTHI,
B-amuHOKMCIOTHI (B-anaHuH). BakHeWlne aMHUHOKHCIOTHI, CTEPEOXUMHS aMHUHOKUCIOT, D- L-
HoMeHkJarypa. Cunte3 amuHokucioT ['abpuens, Ltpekep. Ilentuast n 6enku. IlenTunHas cBS3b.
IIpumepsl au- u TpunentunoB. CUHTE3 MNENTUAOB, 3AIUUTHBIE I'PYIIbl IPU CUHTE3E IENTHIOB.
VYPOBHU CTPYKTYPHOH OpraHu3aliu OEJIKOB.

I'mapokco- ¥ OKCOKUCIIOTHL. 0/3- HOMEHKIATypa. AIETOYKCYCHBIN up.
Awmunokuciorsl. [lentuanas cBa3b. CHHTE3 ENITUIOB.
15. YraeBoasl

VrneBoasl. Knaccugukanus u HOMEHKIIATypa yIlIeBOAOB. MoOHOCAaxapH/Ibsl U MoiHcaxapuibl. Busl
MOHOCAXapHJIOB: TPHO3bI, TETPO3bl, MEHTO3bI, 'EKCO3bl (aJIbJO3bI U KeTO3bl). [IpocTpaHcTBEeHHOE
CTPOEHHE MOHOCAXapuaoB, NpuUMep IIHMLEpUHOBOro ampiaeruaa. L- u D- yrieBogbl. Dopmyisl
Oumepa u Xeyopca. [nroxonupano3sl u  TiokodypaHo3bsl. Kompyaro-nenHas —TayTOMeEpHs
MOHOCAXapHJIOB, MyTapoTanus. DnuMepu3anus (IpeBpalleHue aiblo3 B 2-KeTo3bl). BakHeilmme
peakuun MoHOcaxapuaoB. CHHTE3 MPOCTBIX U CIOXKHBIX 3(GUPOB MOHOcaxapuaoB. OKHCIECHHE
aJIbZ03 10 ANBJOHOBBIX M aJIBAAPOBBIX KHUCIOT. OKHCIMTENBHOE paclIelyieHne. YUIMHEHUE U
YKOpoueHHue yriaeBoaHoi nenu. ucaxapuasl (0103b1): ManbTO3a, LEUI00M03a, JJAKT03a, aMUTIal03a,
caxapo3a. AHOMeEphl TIIOKO3bI U (PYKTO3Bl, 0-H, [-aucaxapuisl. BoccranaBnuBamonme Hu
HEBOCCTAaHABIMBAOUINE yrIeBoAbl. (OCOOCHHOCTH CTPOEHHS MPHUPOAHBIX IOJIMCAXapUAOB Ha
IpuMepe LEeJITI0N03bl U KpaxMaia.

VrneBoasl. Kimaccudukanms u HoMeHk1aTypa yrieBogoB. MoHOCaxapuabl.
16. TTpakTrueckas padora 1. OcHOBHBIE CITOCOOBI BBIJICIICHUS BEIIECCTB U3 PEAKITMOHHOW CMECH

1.1. ®dpakuroHHas NeperoHka CMeCcH OpraHNYeCKUX BEIECTB
1.2. TlepexkpucTannn3amnusi OpraHn4ecKrX BEIIeCTB

17. Tlpaxtrueckas padora 2. [TomyueHue rarojgeHaIKaHOB

2.1. Cunre3 TpeT-0y THIXJIOpHIA
2.2. CuHTe3 n3onponuadpoMuia



18. TlpakTrueckas padota 3. [TomyueHre CIOXHBIX 3QUPOB

3.1. Cuntes atundopmuara
3.2. CunTes u3omnpomnuiamnerara
3.3. Cunrte3 Oytunamerara

19. TlpakTrueckas padora 4. Peakiuu ¢ yyactuem heHoNa U XJIOPUCTOTO OEH30MIIA

4.1. Cunre3 (heHOKCHYKCYCHON KUCIIOTHI
4.2. Cunre3 (6€H30MIAMHHO)YKCYCHOM KUCIIOTHI (THIITYPOBOW KHCIIOTHI)
4.3. Cunre3 (enmnbensoara mo meroay lllorrena—baymana

20. IIpakruueckas padora 5. OKUCIUTENTFHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU B OPTAaHHUECKOM CHHTE3E

5.1. Cunre3 n-06H30XHHOHA
5.2. Cunres Hiogodopma

21. IlpakTrueckas pabota 6. AMUHOCOCAMHEHUS B OPTaHHUECKOM CHHTE3E

6.1. Cunte3 N-(4-runpokcudennn) areramusa (M-TAPOKCHALIETAaHUIIN/IA, TapaeTaMoa)
6.2. CHHTE3 aMHUHOYKCYCHOW KHCIIOTHI (IJIUIIMHA)
6.3. Cunte3 ¢pramumuaa (MMua 0-GTaIeBOW KHCIOTHI, H30UHAONNH-1,3-110Ha)

22. Ilpaktnueckas padora 7. [Tomydenue azokpacurenet

7.1. Cunte3 B-HadTonopanka
7.2. CuHTe3 N-HUTPOAHWINHOBOTO KPACHOTO
7.3. Ilony4yenue anu3apuHOBOTO sxenToro P

23. Tlpaktuueckas padora 8. [[MHaKOJIMHOBAS MEepEerpyHIIHPOBKA

8.1. Cuntes 3,3-auMeTmiiOyTanoHa-2 (MMHAKOJINHA)
8.2. CunTe3 OeH3MMHAKOINHA

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Cnenunanu3upoBaHHbIe TabopaTopuu, 000pyIOBaHHBIE BHITSHKHBIMU IIKa(aMu.

JlabopatopHoe 0bopynoBaHuE IS PAKTUKyMa.

XHUMpEaKTHUBBI.

JU1st IeKIMOHHBIX 3aHATHH - ayAUTOPUH, 000PYI0OBaHHbIE TPOSKTOPOM.

JIns IpakTUYeCKUX 3aHATHH - HEOOXOANMOE KOMITBIOTEPHOE 000pYIOBaHHE C BEIXOIOM B HHTEPHET.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Opraanueckas xumus [Texct] / 1O. C. lllabapos - CI16.JIanp,2016
2. 3aj1auu 1o o0IIeMy Kypcy OpraHMYeCKON XUMUH C PEHICHUSMU JIJIsl 0aKaiaBpoB, JIEKTPOH. BEPCHUs
neu. myonukauuu / C. C. Kapnos, B. H. Hypues, B. 1. Tepenun, I. C. 3aiiueBa. — Mockaa,
Jlabopatopus 3Hanmit, 2020
3. 3agaun o opranmueckoit xumun [Tekcr] / B. @. Tpasens, A. FO. Cyxopyxkos, H. A. IToxkapckas -
M.JIaboparopus 3nanuii,2016
4. Oprannueckas xumus [Tekcr] : B 3 T. : yue0. mocoOue st By3oB. T.1 / B. @. TpaBenb .— 2-e uzn.,
nepepad. u gorn. — M : BUHOM. Jlaboparopus 3nanwuii, 2013 .— 368 c.



5. Oprannyeckas xumus [Tekct] : B 3 T. : yue0. mocobue st By3oB. T. 2 / B. ®@. TpaBens .— 2-e u3n.,
niepepab. u qorm. — M : BUHOM. Jlaboparopust 3Hanwmii, 2013 .— 517 c.

6. Oprannyeckas xumust [Teket] : B 3 T. : yue0. mocobue st By3oB. T. 3 / B. ®@. TpaBens .— 2-e u3n.,
nepepad. u gorn. — M. : BUHOM. J1a6. 3nanwmii, 2013 .— 388 c.

Jlureparypa npenocrapinsercs Ha Kadeape:
7. N.M. I'pann6epr, H.JI. Ham, Oprannueckas xumus, 11-e uzg., crep., M. Jlanp, 2022. — 608 c.

JomnonHutensHas auTeparypa
1. Oprannueckast xumus [Teker] : B 4 4. Y. 1 : yueOnuk ans By30B / O. A. Peyros, A. JI. Kypm, K. I1.
Bytun ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— 3-¢ u3z., ucnp. — M. : BUHOM. Jla0. 3Hanu#,
2007 .— 567 c.
2. Opraanueckast xumus [Tekct] : B 4 1. U. 2 : yaeOnuK i By30B / O. A. Peyros, A. JI. Kypr, K. II.
Bytun ; Mock. roc. yH-T uM. M. B. Jlomonocosa .— 3-e uzn. — M. : BUHOM. J1a6. 3nanwmii, 2007 .—
623 c.
3. Oprannueckast xumus [Teker] : B 4 4. Y. 3 : yueOnuk ais By30B / O. A. Peyros, A. JI. Kypm, K. I1.
Bytun ; Mock. roc. yu-T um. M. B. Jlomonocosa .— 2-e¢ uzn. — M. : BUHOM. Jla6. 3nanwuii, 2010 .—
544 c.
4. Oprannueckast xumusi [Teker] : B 4 4. U. 4 : yueObnuk ais By3oB / O. A. Peyros, A. JI. Kypm, K. I1.
Bytun ; Mock. roc. yH-T uMm. M. B. JlomonocoBa .— M. : BUHOM. Jla6. 3nanwuii, 2009 .— 726 c.
Jluteparypa npenocrasinsiercs: Ha Kadeape:
1. .3. Hudantses u [1.B. UBuenko. [IpakTuieckuii Kypc CIIEKTPOCKOIHH SIJIEPHOTO MarHUTHOTO
pe3onanca, http://www.chem.msu.su/rus/teaching/nifantev/2006_ NMR.pdf
2. P. Cunbrepcreiin, @. Beocrep, . Kumn, CiekrpoMeTprudeckas HaeHTUQUKAIUS OPraHUIeCKUX
co-enuHeHuit M.: bunom. Jlaboparopus 3nanuii, 2011. — 557 c.
3. @.J1. Baiizman OcHoBbl opranndeckoit xumun CI16. Xumus, 1995
4. A. Azumos, Kpatkas ucropust xumuu M. Lentprionurpad 2015
5. J. Clayden, N. Greeves, S. Warren. Organic Chemistry Oxford UP, 2001
6. P. Sykes. A guidebook to mechanism in organic chemistry. Pearson Education, 1986.
7. D. P. Weeks. Pushing Electrons : A Guide for Students of Organic Chemistry. Cengage Learning,
2013.
8. R. A. Jackson. Mechanisms in Organic Reactions. The Royal Society of Chemistry, Cambridge, U.K.
2004.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

www.chem.msu.su/rus/elibrary/edu_organic.html

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[TakeT nporpamm MS Office.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yarOlMid AWCUUIUIMHY, NOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJKECH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATDH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazarenem BnageHus MarepuaioM CIIYXXUT YMCHUC 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaM
JAUCIUITIIIMHBI.

Baxno I[O6I/ITLC}I IOHMMaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TEM, BOIIPOCOB, CJICAYCT OGpaH_[aTBCSI 3a KOHCYJIbTALlUAMU K
IpernoaaBareiito.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 1
KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

3 (oceHHuit) - DKk3aMeH

Pa3paborunk: J.M. PoiftepiuteiiH, KaH1. XUM. HayK, JOLEHT, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocoGeH u3yyarb, aHaTHU3UPOBATS,
HCIOJIB30BaTh OMOJIOTMYECKUE OOBEKTHI U
MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHYECKUX,
(U3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBA3IX

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

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOJIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHHs

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOe 000pYy/I0BaHHUE, BHIIOTHATh
TEXHOJIOTHYECKUE ONIepaLiH, YIIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTBI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOIMYECKUX MPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NPUMEHEHUsI 0a30BbIX HH)KCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUU

OIIK-6.1 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIluu
COBPEMEHHOM IKCTIEPUMEHTAITBHON
HAyYHO-HMCCIIC/IOBATEIIbCKO  TEXHUKH ¥ COBPEMEHHOTO
TEXHOJIOTUYECKOe O00OpYIOBaHHA JUIS  OCYIICCTBICHHS
OMOTEXHOJIOTHUECKHUX MPOLIECCOB

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
HCCIICIOBAHMSI

[IK-1.7 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U pabOTHI B
COBpPEMEHHOH Hay4HO# 1abopaTopun

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

IMK-3.1 3naer mpuHIOMIILI PabOTHI M JHANa3oHbl pabounx
napamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000py/I0BaHUS

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «OCHOBEI OpFaHH‘leCKOﬁ XUMHHN O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:

- OCHOBHBIE MOHATHS OPraHUYECKON XUMUMU;

- OCHOBHBIE CBOMCTBA BaKHEUIIUX KJIACCOB OPraHUYECKUX COCIAMHEHUN U UX IIPUMEHEHHE;

- OCHOBHBIE MEXAHU3Mbl OPTAHUYECKUX PEAKIIMIA;

- OCHOBHBIE METOJIbI XUMHUECKOW U CIIEKTPaIbHON UICHTU(DHUKAIIMA OPTaHUIECKUX BEIICCTB;
- OCHOBHBIE ITPUEMBI PabOTHI B 1a00paTOPUU OPraHUYECKON XUMUH.

yMeTh:

- u300paxkaTb CTPOCHHE THUIHWYHBIX NPEACTaBUTENCH KIaCCOB OPraHUYECKUX COCAMHEHHUH 110
Ha3BaHUIO U HA3bIBaTh MX 10 CTPYKTYPHBIM (pOpMysiaM Ha OCHOBE 3HAHUS MPUHIUIIOB HOMEHKJIATYPBI

" U30MCPpUHU;

- BBIACIATL B MOJICKYJIC PCAKIIMOHHBIC MCHTPHI,

IMPOTHO3UPOBATL IMOBEACHHUEC OPIraHUYCCKOro

COCAMHCHUS B KOHKPCTHBIX YCJIOBUAX, UCXOASA U3 €TI0 CTPYKTYPBI U 3HAHUA TUIIHIHON peaKL{HOHHOfI

CHOCOOHOCTH (DYHKIIMOHAIILHBIX TPYIII,

- OIPpOBOAUTH HpOCTOﬁ XHMHYECKHMN OKCIICPUMCHT IO CHUHTC3Y, BBIACICHHUIO, OYUCTKC U XHMHYECKOHN

UACHTU(UKAIH BEIIECTBA;

- 0OpMIIATH OTYETHI K JTa0OPaTOPHBIM paboTam.

BJaJeTh:




- METO/IaMH OIPENICNICHUS] BO3MOXXHOCTH MPOTEKAHUSI XUMHYECCKUX MPEBPALICHUI OCHOBHBIX KJIACCOB
OpPraHMYECKHX COCTUHEHHUI B PA3JIMYHBIX yCIOBUSIX;

- crocobamu 0e30MacHOro OOpalieHUs ¢ TOPIOYMMHU M TOKCUYHBIMH BEIECTBAMH W JIA0OPAaTOPHBIM
000pyI0BaHHEM;

- METO/IaMH TIPUTOTOBJICHHSI PACTBOPOB 331aHHOM KOHLICHTPALUH.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuii KOHTPOJIb YCTIEBAEMOCTH OCYIIECTBIISIETCS B BUJIE KOHTPOJIBHBIX paboT, JOMAIIHUH 3a1aHuH,
KOJIZIOBKBUYMOB.

[Ipumeps! 3agaHmii TEKYIETO KOHTPOJIA:
1. Mcxons u3 aneTuieHa, NporaHoia U HeOpraHMUeCKUX peareHToB noixyunute 1-OpoMneHTas.

2. Jlng KaXI0i mapsl COEOUHEHWH YKa)XHUTe, SABJISAIOTCS OHM 3HAHTHOMEPAMH, ITHACTEPEOMEPAMH,
CTPYKTYPHBIMH N30MEPaMU WIH UAECHTUYHBI.

3. Jlns mpeicTaBIeHHOTO U30Mepa BUHHOM KHCIIOTHI HAPUCYHTE TPOEKIIMOHHBIE (hopMyIibl HptoMeHa 1
duiepa 1 yKaxkure KOHPUTYPALUIO BCEX XUPATbHBIX LIEHTPOB.

4. OObscHuUTe, ToYeMy H300yTaH, COACPKAIIMIl cielapl M300yTWIIEHA, NpPU JCHCTBUU H30BITKA
neiirepoceproit kucnotel (D2S04) npeBpaimnaercs B HoHajeiiTeponzodyran (CD3)3CH?

5. W3 aneruneHa m Apyrux HEOOXOAMMBIX PEareHTOB IOJyYHTE LMC- U TpaHC-rekceHbl-3. Kaxoii
CTEPEOXUMUYECKUN PE3YIbTAT B3aUMOICHCTBUS 9TUX COENNHEHUN!

a) ¢ BogHbIM pacTBopoM KMnO4 npu KOMHaTHOH TeMIiepaType
0) ¢ 50%-HbIM BOOZHBIM PAaCTBOPOM IIEPOKCHA BOIOPOJa B MypaBbUHON KUCIOTE?

[IpuBenure KIMHOBHIHBIE TMpoeKUMH U (opmynsl Dumepa MOPOAYKTOB peakuui. YKaKuTe
(R,S)-0003Ha4YeHNS AJ1s1 aCHMMETPHUYECKUX [IEHTPOB.

6. Kakx MO)XKHO OOBSICHUTD Pa3JIMYHbIC ITyTH MPOTEKAHMUS TIPUBEICHHBIX PEaKIUii?

7. U3 m-xkpe3ona, n300yTHICHA M HEOPTaHUYECKHX PEarcHTOB TONYYHUTE MHUIIEBONH KOHCEPBAHT
(anTHOKCHOAHT) 2,6-Au-TpeT-0y THI-4-MeTHII(HEHO.

8. Kakume 3 mpuBeIEHHBIX COCIMHEHHH MOXHO OTHECTH K apOMaTHYECKUM, HEapOMaTUYEeCKUM,
aHTHAPOMAaTUYECKUM?

9. CpaBHUTE pPEAKIMOHHYIO CIOCOOHOCTh MNUpUAMHA M N-OKUCH MUPUAMHA B PpEaKIHu
ANEKTPO(UIBHOTO 3aMELICHUS.

10. CpaBHI/ITe OCHOBHOCTb aHHWJIMHA, TI-HUTPOAHWJIIMHA, LIUKIOICKCWIAMHWHA, [OUITUJIIAMUHA,
MUIICpUuaArHa.

11. Ionyuuts B-HadTonopanxk u3 6enzona u nHadramnna
12. TIpennoxxute crocoO MmorydeHus MUPUI0HA-2 U3 TUPUIVHA.

13. V3 M-aHu3uIMHA U aHWIMHA TOJyduTe a3okpacutens X. Ha xirodueBoll ctaauu cOOpKH cKesera
UCHONB3YHTE OEH3UINHOBYIO IEPETPYIITHPOBKY.

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

ITpumepHBIe BOIPOCOB U3 IK3aMEHAIIMOHHBIX OMJIETOB:

[Tpumeps! BOIIPOCOB 3K3aMEHALIMOHHBIX OUJIETOB:

1. [Tonatne QyHKIMOHANBHOW Tpymibl. B3auMomnpeBpamieHHs COCAWHEHWH C  Pa3HBIMU
($yHKUMOHANBHBIMU Tpynnamu. Tomonorusi. Mzomepus (ckenetHast, monoxenus). IlpocTpancTeennas
n3omepus. Kondurypamus, ommume 0T KoH(opMmanuu. ACHMMETPHUYECKHII aroM yrieposa,
ONTHYECKAs aKTHBHOCTb.

2. DuaHTHOMEpbl W nuactepeoMmepsl. Panemarsl. XupanbHocTh. [Ipunumn R, S-HOMeHKIATypbI.
CoenuHenus ¢ AByMs aCUMMETPHUUECKUMHU aroMamu yniepoza. Ilpoexiuu ®uiuepa.

3. IlpenenbHble YITIEBOAOPOIBI, CTPOEHHE TMOHATHE O KOH(POpPMAIUsIX U KOHPOpMEpax ajKaHOB.
3acioHeHHasl, 3aTOPMOXEHHas, CKolleHHass KoHdopmanuu. Ilpoekunonusie ¢opmynast HeromeHa.
Kondopmanum stana, OyTaHa, MX SHEPreTHUYECKHE AUATPAMMBI.



4. Tunsl opranndeckux peakuuid. [lonarus nykneodun, snexrpopmi. Knaccudukamms xuMudeckux
peakuuii 1Mo  pe3yabraTry: IPUCOCAMHEHHWE, OTIIEIUICHHE, 3aMeUICHHE, IeperpyniupoBKa,
KJIacCU(UKALUS TI0 XapaKTepy peareHTa U THITy pa3pbiBa CBA3U: reTepoIuTHIEcKue (HyKJIeo(uIbHbIE,
3NIEeKTPO(UIIbHBIE), TOMOJUTHYECKHE: (paJMKaJbHBIC), MOJICKYJSpPHBIC. DHEPreTHUeCKUd Npoduib
peakuuu. [Ipumepsl peakuuii.

5. XvUMUYecKre CBOWCTBA allkaHOB: TaJOTCHHPOBAaHWE (XJIOpUpOBaHWE, OpPOMHpPOBAHUE) C
00pa30BaHMEM TaJlOTCHAKAHOB. MEXaHNW3M M SHEPreTUKa IETMHBIX CBOOOAHOPAAMKAIBHBIX PEaKIUil
rajorenuposanus. HurpoBanue ankaHoB. OTHOcuTenbHas CTaOMJIBHOCTh Pa3IMYHBIX AJIKWIBHBIX
panvkanoB. TepMUUecKuil KPEKUHT aJKaHOB.

6. Aunkensl. [Ipupoga nBoWHON cBsi3u B aylkeHax. leomeTrpuueckas uzomepus ( OmpeneneHUs u
MOHATUSL LHUC-, TpaHc- U Z-, E-  HomeHknarypel). KataiuTuueckoe TuUApUPOBAHHME aJKEHOB.
TepMmoauHamMuyeckas CTaOMIBHOCTD AJIKEHOB HA OCHOBE TEIJIOT I'MIPHUPOBAHUS.

7.  OnekrpodunbHOoe mnpucoeanHeHHe Mo aBoiHOW CBA3U(AdE). Mexanusm peakumid, m- #
O-KOMITJIEKCHI, DHEpreTHUecKuil npoduib peaknuu, OpoMoHHEeBble MOHBI. [IpaBuino MapKOBHHKOBA.
l'anorenupoBanue, TuaporajoreHupoBanue. [ ugparamus.

8. ComnpspxenHoe npucoequHeHne. OKucIeHHe aJKeHOB J0 OKCUPAHOB U I10J0B. O30HOIU3 alKEeHOB,
OKHCITUTENIbHOE M BOCCTAHOBUTEJBHOE DACILICIIICHHE O30HHUIOB. PanukanbHble peakuuu ajKeHOB:
npucoenuaenre HBr mo Xapamry. KapOensl. Peakinu npucoeuHeHns KapOSHOB K aJIKEHAM.

9. ANKWHBI. DJEKTPOHHOE CTPOEHHE TPOMHOHN CBS3M B allKMHAX. DIEKTPO(UIBHOE MPUCOSINHEHHE K
ankuHaM. PeakumoHHas CHOCOOHOCTH AJKMHOB. [ajJOreHHpoBaHWE, TUAPOTAIOTEHHUPOBAHUE,
runparanus (Kydepos). BoccranoBnenue ankuHOB 0 muc- W TpaHc-ankeHoB. C—H kucnotHoCTh
areTuieHa. AUCTHICHUIbI HATPHUS, MarHUS U MeJlY, UX MOJIyYeHHE U UCIONb30BaHUE B OPraHUYECKOM
CHHTE3E.

10. TanoreHcomep:kame coeauHeHus. [anoreHankanbl, BakHeHIne npuMepsl. OcoOEHHOCTH
anekTpoHHoro crpoenust cBsizu C-Hal. MuaykrtuHbld 3¢dext. HykineodunbHoe 3amemeHune y
HACBIIIEHHOTO aroMa yrieposa [loHsTue o HyKIIeoOQUIBHOCTH, HYKI€O(QHIIbI.

11. Kinaccudpukanus MexaHU3MOB peakiyii HykJIeo(uibHOTO 3ametieHus. OCHOBHBIE XapaKTePUCTHKH
SN1 u SN2 peaknmii. Peakumu SN2-tuma. DuHepreruueckuid npoduib peakuuid. BaibaeHoBckoe
oOparexHue.

12. Peaknuu HykieopmibHOTO 3amenieHns SN1-Tumna, 3aBUCHMOCTb OT TPUPOJIbI paJUKala, YXOSAIIeH
rpynisl, pactBoputens. [Ipumepsr peakumii. KapOokaTHOHBL, X yCTOWYHBOCTS.

13. Peakuumu SIMMUHHpPOBaHUS, O- U [P-anuMuHUpoBanue. Kiaccudukauus MeXaHH3MOB
anumunupoBanus: El, E2. Tlpasuno 3aiineBa. CuH- U aHTH- 3NMMMUHUAPOBaHME. BiusHue mpuposl
OCHOBAaHMS M YXOISIIEH TpyNIbl HA HampaBiieHHe >nuMuHupoBaHus. Konkypenuus npoueccos E2 u
SN2, E1 u SNI1.

14. Anxamuensl. 1,2-, 1,3- nuensl. byramuen-1,3, 0COOCHHOCTH CTPOECHWSI, COIPSDKEHHE JIBOWHBIX
cBsa3eil. ['anorennpoBanue u ruaporanoreHuposanue 1,3-nmuenos. 1,2- u 1,4- npucoeauHenHue.

15. Huknoankanbl. Knaccupukanuss anuuukioB. DHeprus HampspkeHHs. CTpoeHHe IUKIONPOIIaHa,
muKsIo0yTaHa, LUKIONEHTaHa, LuKJIorekcana. Kondopmamuu 1uxiorekcaHa. AKCHalbHBIE H|
9KBaTOpUajbHBIE CBSI3W B KOHQoOpManmuu "kKpecio" mukiorekcana. Kondopmamum MoHO- u
JM3aMEIIEHHBIX MPOU3BOIHBIX LUKIOTeKcaHa. OCOOCHHOCTH XMMHYECKHX CBOMCTB COCIMHEHHH C
TPEXWICHHBIM [IUKJIOM.

16. Apomarnueckue yrieBogopoasl. Ctpoenue Oenzona. @opmyna Kekyne. MonekymsipHsie opoutaiu
oenzona. Kpyr ®pocra. Konmemiusi apoMarndHOCTH, dHeprus pe3oHaHca. [IpaBunmo Xriokkeds.
Apomarrnyeckue KaTHOHBI U aHMOHBI. KOHZeHCHPOBaHHBIE apOMAaTUYECKUE YIIIEBOJOPOAbL: Ha)TaIMH,
(beHaHTpeH, aHTpalleH, a3yJeH U JIp. | eTeporuKiInyeckue apoMaTHIeCKie COSANHEHNUS.

17. DnexTpoduisrHOE 3aMeleHue B apoMaTrieckoM psay. Knaccudukanus peakuuii apoMaruieckoro
anekTpodunbHOro 3amenieHus. [IpeicraBieHHs O MeXaHM3ME pEaKLUUil, T- U G-KOMIUIEKCaX.
Pe3onaHcHBIE CTPYKTYpBI. DHEPreTHUECKUN TPOPHIIb PEaKLIUH.

18. BimsgHue 3amecTuTeNss Ha CKOPOCTh M HANpaBlICHHE IIEKTPO(UIBHOIO 3aMElIeHMs, CBS3b C
pacmpeneneHneM 3JIeKTPOHHOW IUIOTHOCTH. OpHEHTaHThl MEPBOro M BTOporo poxaa. Hurtposanme
OeH30:1a, MexaHU3M peakiuu. IloyueHne noJIMHUTPOCOEANHEHNU.

19. DnekTpodumiibHOE 3aMelIcHHE B apOMaTHYecKoM psiay: [alloreHupoBaHWE, MEXaHU3M pPEakluu
raJIOrTeHUPOBAaHUsl apeHoB, Karanu3 kuciaoramu Jlptonca. CynbdupoBaHue, MeXaHU3M pPEaKLHUH,
KWHETHYECKUI U TepMOIMHAMUYECKUH KOHTPOJIb B PEaKLUK Cyab(pUpOoBaHUS HA mpuMepe HadranuHa.
[lonsaTue 06 urco-aTake U UICO-3aMEIICHHUH.



20. DOnexkTpoduibHOE 3aMelIeHHEe B apoOMaTH4YecKOM psay: alKWIMPOBaHWUE apeHOB IO
Opupemo-Kpadrey, noauankuiupoBanue, mMoOOYHBIE MPOLECCH - H30MEPU3ALMS AJIKUIUPYIOLIETO
areHTa W KOHEUYHBIX MPOAYKTOB. AnmnmpoBanue apeHoB mno @Dpunenro-Kpadrcy. Anunupyromniue
areHTsl. MexaHu3M peakuuH. PernocenekTUBHOCTh —anuiupoBanus. DopmuwinpoBaHue 1Mo
I'arrepmany-Koxy ¥ poiCTBEHHBIE peaKItu.

21. HyxkneopunbHoe apomarudeckoe 3amenicHue. OOIMe MNPEACTaBICHUS O MEXaHHU3Me
HYKJICO(QHUIBHOTO 3aMelIeHus. MeXaHu3M OTILICIUICHUS-IPUCOSIMHEHU Ha NpUMEpEe MNpPEBPaLCHUS
rajoreHOeH3010B B ()EHOIBI M apoOMaTHYECKHE aMUHBI. MeXaHW3M NPHCOECIUHEHHS-OTIIEIUICHHS.
Kommnexc Meiizenrelimepa.

22. Apomaruueckue yrieBoAopoAsl. Peakmuum ¢ paspylieHHEM apoMarhuyeckoll  CHCTEMBI.
Karaiutuueckoe ruapupoBaHHe apeHOB, BOCCTaHOBIEHHWE apeHoB 1o bepuy. Peaknun, He
3aTparuBarole apoMaTH4YecKylo cucteMmy. OKHCIIEHHE alKHIOSH30JI0B 10 KapOOHOBBIX KHCIIOT,
aNbJETUI0B U KeTOHOB. OKHCIICHHE KOHACHCUPOBAHHBIX apOMaTHUYECKHUX YIIIEBOAOPOAOB. 3aMeIleHUE
BOJIOpO/Ia B OOKOBOM IeTH aJKWJIOCH30JI0B Ha TaloreH. beH3MIbHBINA paguKkal. AJDTIEHBIA pajiKall.
AnnbHOeE rajnoreHupoBanue. T-OpOuTaiy aluTHIbHONW CHCTEMBI.

23. CoenuHeHusi co CBs3bI0 ymiepoA-metamn (Meramiooprannueckiue coeguHenus). Jlutuid- u
MarHUHOpraHWYecKne  COEAMHEHMs, JNeKTpoHHoe  crpoenne  cBs3u  M-C.  Ilomyuenue
B3aUMOJIEICTBUEM MeETajula C aJKHITAIOTeHUAaMH, IepeMeraunpoBaHue. PaBHoBecue Illnenka.
Peaknuu ¢ yrneBogoponamu (C-H kucnoramn).

24. CnupTsl ¥ ipocThbie 3¢upbl. OHOATOMHBIE CIIUPTHI, THONBI. CBOWMCTBA CIIUPTOB, BOIOPOTHASI CBSI3b.
3aMenieHne TUAPOKCHIBHONW Tpynnbl B chouprax Ha ranoreH. Jermaparauus cnuptoB. OKHCICHHE
NEePBUYHBIX CHHMPTOB 10 albJETHIOB M KapOOHOBBIX KHCJIOT, BTOPHYHBIX CHHMPTOB IO KETOHOB.
PearenTs! oOKHCIIEHHS HA OCHOBE XpPOMOBOTO aHTHAPHUIA U IBYOKHCH MapraHIa.

25. JIByXaTOMHbIE CIIMPTHL. DTUICHIVIMKOIb U DnleprH. [InHakonmHOBas neperpynnupoBka. [Ipocteie
a¢upel. CBOHCTBa MPOCTHIX 3(QUPOB: 00pa30BaHUE OKCOHUEBBIX COJICH, pacileruieHue KHCIOTaMHU,
oOpaszoBanue ruaponepokcuaoB. OxcupaHbl. PackpbITHe OKCHPaHOBOTO IHUKJIA HOA JACHCTBHEM
ANEeKTPOMUITBHBIX U HYKI€ODMIbHBIX areHToB. L{nknnaeckue npocTeie 3Qupbl, KpayH-3(hUphL.

26. ®enonbl. Oenonsl kak OH-KUCIIOTHI, BIMSHUE 3aMECTUTENCH Ha KHUCIOTHOCTH (DEHOJIOB.
KymonpHbIil mporiecc. Peakuuy 25ekTpouiIbHOTO 3aMElIeHus] B apoOMaTHYECKOM siape (heHonoB
(MexaHH3M): raJoreHupoBaHue CylIb(hUpoBaHUE, HUTPOBAHKE, ATKUIUPOBAHUE.

27. KapbokcunupoBanue (GpeHONATOB MEIOUHBIX MeTaiuioB 1Mo Konboe. @opmuiimpoBanue GeHOIOB 1O
Peiimepy-Tumany, u Bunscmaiiepy. [leperpynnuposka ®@puca. [leperpynnupoBka auinioBeIX 3GUPOB
¢denonos (Knsiizen). Okucnenne GeHONOB.

28. Anpleruipl U KETOHBI. DIEKTPOHHOE CTPOCHUE KapOOHWIBHON TPYIIBI, €€ MOJSIPHOCTh |
noJsipu3yeMocTb. BakHeimme anbpaeruasl W KeTOHbl. DopManpAeruj, amnerajibIerujl, aueToH,
apoMaTHYecKue aimbAeruabl M KeToHbl. [IpercraBieHus o MexaHM3Me HYKJICO(QHIBLHOTO
MPHUCOEIMHEHHS 110 KapOOHMIBbHOHN Tpynie. KuciaoTHbIN 1 OCHOBHOM KaTaiu3

29. Anpaeruipl U KETOHBI, MPUCOEAWHEHHE BOABI, CIHUPTOB. AlleTanu M mnonyaueraiu. llomyuenue
UaHTUAPUHOB. B3anMoseiicTBre alibJiern0B U KeTOHOB ¢ uinaamu gocdopa (Buttur).

30. B3aumopeiicTBuEe anbACTHAOB M KETOHOB C a30THUCTHIMH OCHOBaHUSIMH. OKCHUMBI, THIAPa30HBHI,
¢denmnruapazonsl.  OcuHoBanms [udda, yporpornuH. Peakumu anpierujioB W KETOHOB €
METAJJIOOPTaHUYECKUMHU COEIUHEHHUSIMH.

31. Kero-eHonbHast Tayromepus. EHonM3anms anpAeruioB U KETOHOB B PEAKLHSIX TaJIOTCHUPOBAHUSI.
Bnusnue CTPYKTYpHBIX (DAaKTOPOB M TPUPOABI PACTBOPUTENS HA IOJOXKEHHE KEeTO-€HOJIBHOTO
paBHOBecHss M 3aBUCUMOCTh ero OT cooTHomeHuss CH- u OH-KHCIOTHOCTM KETOHa W EHOJA.
AJBI0JIBHO-KPOTOHOBAsI KOHAEHCANNS aJIbAECTHIOB U KETOHOB B KHCJION M IIEJIOYHON Cpesie, MEXaHU3M
peakuun. beHzonHoBas KoHAEH A AMUHOMETUIMPOBAHUE AJIbACTHAOB M KeTOHOB (MaHHHUX).

32. Peaknuu BoccTaHOBIIEHHSI KapOOHWIIBHBIX COEJMHEHHMH. BoccTaHOBIIEHHE albJeTHIOB U KETOHOB
JI0 CHHUPTOB, pEarcHThl BOCCTAHOBIICHHS, BOCCTAHOBJICHUE KapOOHWIbHOU rpymmbl 1o CH2-rpynmsr;
peaxunu Kmwxnepa-Bonbda n Knemencena. BocctanoBurenbHast JuMepu3aius aabIeTHI0B U KETOHOB.
33. Peakunu OKHCIICHHS ajbACTHIIOB, PEareHThl OKUCICHUS. JJMCIpOonopurOHUPOBaHUE allbACTHIOB 110
Kannunapo. BoccraHoBuTelnbHOE aMHHUpPOBaHWE KapOOHWIBHBIX COEIMHEHWH. BzanmojeiicTBue
aNbJIETUIOB U KETOHOB ¢ (popMuarom ammoHus (peakuus Jleiikapra).

34. o,B-HenpenenbHble anbaeruibl U KeTOHBI. AkpornenH. Me3zomepHbiit addekt, conpsokerne C=0 u
C=C cBs3eii. Peakuu 1,2- u 1,4-nprucoenvHeHNs TUTUHOPTAHUYECKUX COeNUHEHUH. BoccTaHoBeHNe
HeTpeebHBIX KapOOHUIBHBIX COSIUHEHU.

35. HurpoankaHbl. DJEKTPOHHOE CTPOCHHE HHUTPOTPYIIBL. BoccTaHOBIEHHWE HUTPOCOCAMHEHUH B
aMHUHBl. AMHMHBI. AMMHBI KaK OCHOBaHHMA. AJIKWIMPOBAHWE M alWJIMPOBaHUME aMUHOB. Pa3znoxkeHune
THIIPOKCUIOB TeTpaaKujIaMMOHUs (3MuMUHUpOoBaHue 1o ['opmany).



36. Apomaruueckne aMHHBI. BOCCTaHOBIEHHE apOMaTUYeCKHX HUTPOCOEAMHEHWH B KHUCIOW U
menoyHol cpeae. CpaBHEHHE OCHOBHBIX CBOWCTB ain(aTHYECKUX M apOMAaTUYECKHMX aMHUHOB.
BnusHue Ha OCHOBHOCTH aMHMHOB 3aMECTHUTEINICH B apoMaTHdeckoM siape. Peakuuu 31eKTpoduiIsHOrO
3aMelIeHUs] B OEH30JIbHOM S,Ipe apoMaTndecKux aMMHOB. OKHUCIIEHHE U TaJOr€HUPOBaHIE aMUHOB.

37. JuazocoenuHeHUs. ApoMaTHYeCKHE IUAa30COENMHEHHA. Peakiuu nHa30TUpOBaHUS IMEPBUYHBIX
apoMaTHYeCKUX aMMHOB. MexaHu3M, Ipupoaa HUTpo3upyrouiero areHra. CTpoeHue U yCTOHYMBOCTh
conell auasoHMd. Peaknuu AMAa30COEAMHEHMI C BBIJEICHMEM a30Ta: 3aMeHa JAHa30rpynnsl Ha
I'UJIPOKCUIIbHYIO, FAJION€H-, IIMaHO- I'PYIIITY U BOAOPOL.

38. Peakmum nuasocoequHeHMi 0Oe3 BBIZEICHUS a30Ta: BOCCTAHOBICHHE [0 apWITHIPA3HHOB,
azocoderaHue. A30COoYeTaHME KaKk  peakuus  OJIeKTpOoQWIBHOrO  3aMelieHus. A30- U
JMa30COCTABIAIOIINE, yCIOBUS COYETaHWs C aMMHaMM W QeHomamu.  Anudaruyeckue
JNAa30COETNHEHUS.

39. KapboHOBbIE KHCIOTBL. DIEKTPOHHOE CTPOCHHE KapOOKCWIBHOM rpynmbl. Biausaue 3amecturenei
B OPraHMYECKOM pajJuKaje Ha KHUCIOTHOCTb KapOOHOBBIX KHCJIOT. l'alloreHHpoBaHHE KHUCIOT IO
lenro-®onbrapay-3eTuHCKOMY. [Muponutnueckas KETOHM3aIus, peakuuu Koin0e,
boponnna-XyHcnukkepa.

40. TIIpomsBomHble KapOOHOBBIX KHUCIOT. [amoreHaHruapuabl. Peakiuu rajoreHaHTHIPUIOB C
HYKJICO(QHUIBHBIMU peareHTaMu (BOjaa, CIUPTHL, aMMHUAK, aMUHBI, THAPA3WH, METAUIOOPTaHUYECKHE
coequHeHus). BoccraHoBienue 10 Po3zeHMyHIy M KOMIUIEKCHBIMM T'MIpHUIAMH  METAJLIOB.
BsaumopneiicTBre qua3oMeTana ¢ rajJoreHaHruApuaaMyu KapOOHOBBIX KUCIIOT.

41. Cnoxubsle 3¢upbl, peakuus sTepuduranuu. Peakuuu cIOXHBIX 3(QUPOB: TUAPOIU3 (MEXaHU3M
KHCJIOTHOTO M OCHOBHOTO KaTallu3a), aMMOHOIIN3, nepeatreprudukanns. CroxHOIUPHAS KOHICHCAIHS
(xonnmencanust Kusiizena), B3auMOAEWCTBUE C MarHUil- W JUTHUHOPTAaHUYECKUMH COEAUHEHUSIMH,
BOCCTaHOBJIEHHE CIIOXKHBIX 3(UPOB 70 CIIUPTOB M AJIBJETHIOB KOMIUICKCHBIMU THIPUIAMU METAIIOB,
BoccTaHoBieHUE 110 byBo-bnany, anminonHoBas KOHAECHCAIHSL.

42. AMuzapl KapOOHOBBIX KHUCIJIOT. [MIposin3, BOCCTAHOBJICHHWE 10 AMHUHOB, JCTUApaTalls aMHIOB.
[Monstne o cekcreTHbIX mneperpynmupoBkax. [leperpynmupoku lodpmana, Kypumyca. Hutpumbl
I'moponus, amMMOHONN3, BOCCTAHOBIEHHE KOMIUIEKCHBIMHA THAPUIAMH METAUIOB 1O AaMHHOB,
B3aMMOJCUCTBUE C MarHUi- U JINTUMOPraHUYECKUMU COETUHEHUSAMU.

43. AHruapuabl KapOOHOBBIX KHCIOT. Peaknmu aHTHAPUIOB KHUCIOT. J[ByXOCHOBHBIE KapOOHOBBIE
kucnotsl. [llaBeneBas, ManoHOBas1, THTApHAS KUCIOTHL. ApOMaTndecKue JUKapOOHOBBIE KUCIIOTHI.

44, PeaKI_II/II/I BHGKTpO(bI/IJ'IBHOFO 3aMCIICHHUA. I/IH,I[OJ'I. PeaKL[I/II/I 3J'IGKTpO(1)I/IJ'H>HOFO 3aMCIICHHUA B
IMUPPOJIBHOM KOJIBIIC MHAO0JIA.

45. Tereporukinyeckue coeauHeHHs. [IgTUUIeHHBIE apoOMaTHYeCKHE TeTEepOLMKIbl C  OTHUM
rerepoaroMoM (rerepouukionenraguensl). dypan, troden, nuppon. AnunopobHocTs ¢ypaHa u
nupporna. Peakuuu 3meKTpoQUIBHOTO 3aMELIeHUs B IMATHWICHHBIX APOMATHYECKUX TeTepOIMKIIax:
HUTPOBaHHE, CYIb(UPOBAHHE, TAJOT€HUPOBaHKE, (OPMIITUPOBAHHE, ALIUIIMPOBAHUE.

46. llectnuneHHble apoMaTHUYECKHE TETEPOLMKIBI C OJHUM TerepoaroMoM. [lMpUIUH WM XUHONMH,
JNIEKTPOHHOE CTPOEHHUE, CPAaBHEHHWE C CpPaBHEHHE C ISATUWICHHBIMU TeTeporukiamMu. OCHOBHOCTD
nupuaHa. Peaknuu nupuanHa C ankwiranoreHunamMu. OKHCIEHHWE W BOCCTAHOBJICHHE NUPUIMHA.
Peakimn »nekTpouiIbHOTO 3aMelleHHs B NMUPUAMHE M XUHOJIMHE: HUTPOBAaHUE, CYylb(UpPOBAHUE,
raJIoreHUPOBaHUE.

47. N-Oxcuipl MUpHUIMHA M XUHOJIMHA U X UCIIOJIb30BaHHE B PEAKIUH IEKTPOPHILHOTO 3aMEIICHHS.
HyxneodunpHoe 3amMelrieHne aTtoMOB BOJOpOJa B INUPUAMHE B PEAKUHUAX C aMHIOM HaTpHs
(UnunbabuH), THIPOKCHIOM HATpHs. [eTepOIMKIBI C IBYMsI TeTepoaToMaMu B IHMKIE (MMHIA30I,
NMPAa30J1, TUPUMHIHH, ITyPHH).

48. 'uapoKco- U OKCO- KUCIIOTHI, BAXKHEHIIINE TPUMEPHI, 0/B- HOMEHKIIATypa. ATETOYKCYCHBIN d(hup u
ero WCIOJbh30BaHHE B cuHTe3e. Kero-eHOmbHas TayToMepus S(PHUpPOB P-KETOKUCIOT, aMOWICHTHBIH
XapakTep SHOJST-HOHA. 0,-HeHACHIICHHbIE KUCIOThl. DyMapoBasi 1 MaJeuHOBasI KHUCIIOTBI, UX d(QUPBI,
MaJICHHOBBII aHTUAPHI.

49. AmwmHokuciotel. CTpOGHHE M CBOMCTBA AMHHOKHMCIIOT. O-aMHUHOKHCIIOTBI, [3-aMHUHOKHCIOTBHI
(B-ananum, acraparus). Baxwneiimue AMHUHOKHUCIIOTBHI, CTEPEOXUMUS AMUHOKHUCIIOT,
D/L-nomenknarypa. CuHTe3 aMUHOKHUCIOT. Pa3zneneHue paumeMUYecKuX cMeced aMUHOKHCIIOT.
ITentuael u Genku. Ilentuanas cBsa3p. [IpuMeps! au- u TpunentuaoB. CHHTE3 MENTHAOB, 3alIUTHBIC
TPYMIIBI IPH CUHTE3€ MENTHIOB.

50. YrneBonsl. Knaccudukanust 1 HOMEHKIaTypa yriieBoJoB. MoHOcCaxapupl M MOoNrUcaxapuibl. Bumer
MoHocaxapuaoB. IIpocTpancTBeHHOE CTpOoeHHE MOHOCcaxapuloB. L- u D-yrmeBonbl. ®opmynel Ouiiepa
nu Xeyopca. Kompuaro-nemHass TayToMepusi MOHOCAxXapuioB, MyTapoTanus. ONHMEpPH3aLM
(mpeBparienne anpao3 B 2-KeTo3bl). BaxHeilmue peakunn MoHocaxapuaoB. OKHCIEHHE aiblo3 /0
AJIbJJOHOBBIX U AJIbJJAPOBBIX KUCIOT. OKUCIUTENFHOE pacUICIICHHE.



51. VYreBonpl. VYiiMHEHHWE W YKOpOUEHHWE YIIeBOAHOM uenw. Jlucaxapuasl (OMO3BI): MallbTo3a,
HenmIo01o3a, JakTo3a, aMUTAano3a, caxapo3a. AHOMEpHI IIIOKO3bl U (QPYKTO3BI, O- U P-Iucaxapupsbl.
BoccranaBnuBarone M HEBOCCTaHABIMBAIOIIME YIIEBOAbl. OCOOEHHOCTH CTPOEHHS NPHPOAHBIX
MOJINCaxapu0B Ha IPUMEPE LEIUTION03bI U KpaxMara.

[Ipumep sx3aMeHaIMOHHOTO Onera:

1. MHOroaroMHble CHUPTBHL. OJTWICHDIHKONb M TIULEpUH. [IMHAKoIMHOBasg meEperpynmnupoBKa.
[Ipocteie »¢upbl. CpoiicTBa TPOCTHIX 3(PHUPOB: 00pa3oBaHME OKCOHUEBBIX COJICH, pacIlerieHUE
KHCI0TaMH, oOpa3oBaHuEe TUAPONEpPOKCUAOB. OxcupaHbl. PackpeiThe OKCHPaHOBOIO IMKIA MOJ
NCUCTBHEM OJEKTPOQUIBHBIX M HYKICOQHUIbHBIX areHToB. lluknmueckue mpocTbie 3QHPH,
KpayH-3(HUpBI.

2. llentuapr u Oenku. Ilentupnas cBs3b. llpumepbl ou- ¥ TpUNENTUIOB. YPOBHU CTPYKTYpPHOH
opranuzanuu 6eiakoB. CHHTE3 MENTHA0B, 3aIIUTHBIE IPYIIIBI IPH CUHTE3€ TENTH/IOB.

3. OcymecTBuTe CHHTE3  HW30BAJIECPUAHOBOrO  anplerufa(3-mMeTwiOyTaHans), HCXOOs W3
3-meTunbyteHa-1.

Kpurepuu onieHuBanus
Ouenka ommyno 10 OamoB - BBICTABIISICTCS ~ CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIIMHBL, TPOSBIISIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Ouenka omm4yHO 9 OaloB -  BBICTABISETCS  CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aa4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.
Ouenka ommmuHo &  0GanoB - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3HPOBaHHbIC, NIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAHHE MPUHSATHIX
pelIeHnH, ¢ HEKOTOPBIMU HE0UeTaMHu.
Ouenka xopouro 7 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U T10
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSTh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Omenka xopomro 6 06ajoB - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, rPaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITy4eHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
Ouenka xopomio 5 6ajioB - BBICTaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HaeT Marepuall, FpaMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOTUYECTBO HETOYHOCTEH.
OueHka ynoBIETBOPUTENbHO 4 Oajla - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NallbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ynOBIETBOPUTENbHO 3 Oama - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKM B (OPMYITHPOBKaX 0a30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEYIOBIETBOPUTENBHO 2 Oana - BBICTABIAETCS CTYICHTY, KOTOPBIH He 3HaeT OojblIel 4acTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCII0JIb30BaTh IOJyYeHHbIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OrneHka HEYHOBIECTBOPUTENBHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBeeHU YCTHOTO SK3aMeHa oOydaroniemycs npenocrasisiercst 40 MUHYT Ha TOATOTOBKY.
JnTenbHOCTD K3aMeHa I KaXXI0To CTY/ICHTa He JIOJIKHA MIPEBHIILATh IBYX aCTPOHOMHUYECKHX YaCOB
C MOMEHTA TOJTy4eHHUs Ouera.

JudpdepeHnrpoBaHHbBI 3a4eT BO 2 CEMECTpE BBICTABISETCS HA OCHOBE OIIEHOK 33 MEpOIPUATHS
TEKYILEro KOHTPOJIs (KOTPOJIbHBIE pabOThI, JOMAIIHUE 3a/laHUs, KOJUIOKBUYM).

HuddepeHumnpoBanHblii 3a4eT B 3 ceMecTpe BBICTABISIETCSI HA OCHOBE OLIEHOK 3a JIAOOpaTOpHbBIE H
KOHTpPOJIbHBIE pabOThl 1OCie OO0S3aTeNIbHOTO BBIMOJNHEHWS M 3allUThl OOydaromumcs Bcex
MPESYCMOTPEHHBIX MporpaMmon jJadoparopHeix pabot. [Ipu BbicTaBieHHHM OLEHOK 3a JIabopaTopHbIE
paboThl YyUUTHIBAIOTCS YMCTOTa M BBIXOX IIpemapara, o(opmieHHE OT4eTa, KadyecTBO OTBETOB Ha
JOTIOJTHUTEIbHBIE BOIPOCHI IO TEME PaOOTHI.



