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)

Mo JUCHUIJINHE: OCHOBBI OpPTaHUYECKON XHUMHH
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: buodwusuka u dbuonHpopmaTka

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 obOcyxaeHa Ha 3aceaHny AenapTaMeHTa MOJICKYJIApHON 1 Ononorndeckoit ¢pusuku 30.03.2024



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

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

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)

MOJIYYCHHBIX PC3YJIbTATOB

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPOdeCCHOATBHOM IESTENBHOCTH OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U

[TK-1 CrocoGeH mIaHupOoBaTh U HPOBOIHTH MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CHCTEM
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON [IK-1.5 Bnageer HaBeikamMu 0Oe30macHOM  pabOTBL €
IpeAMETHOM 0051acTh) U (WJIN) TEOPETUUECKUE |COBPEMEHHBIMM  HAay4YHBIMH  NpHOOpaMH U JPYTUM
(aHanUTHYECKUE U UMHUTALIMOHHBIC) 9KCIIEPUMEHTAIILHBIM 000PYI0BaHUEM

HCCIIEI0BaHUA [IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U PabOTHl B

COBpPEMEHHOI Hay4HO# 1abopaTopun




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATh:
- OCHOBHBIC HIOHSTHUSI OPraHUYECKOH XUMHUH;
- OCHOBHBIC CBOWCTBA BAKHEUIINX KIIACCOB OPraHMUECKUX COSIMHEHUI U X IPUMEHEHUE,
- OCHOBHBIC MEXaHH3MbI OPIaHHYECKHUX PEAKIIHI;
- OCHOBHBIE METO/Ibl XUMHYECKOM U CIIEKTPAILHON HICHTU(QHUKAIINH OPTaHMYECKUX BELICCTB;
- OCHOBHBIC IPHEMBI pabOTHI B JTA0OPATOPUH OPraHUYECKOH XUMHUH.

YMETb:
- m300pakaTb CTPOCHHME THIIUYHBIX MPEICTABUTENCH KJIACCOB OpPraHMYECKUX COCIMHEHUH 110
Ha3BaHUIO W HA3bIBaTh MX IO CTPYKTYPHBIM (popMyJiaM Ha OCHOBE 3HAHUS NMPUHIIMIIOB HOMEHKJIATYPHI
Y H30MEpHU;
- BBIIGJISATH B MOJICKYJ€ pPEaKIMOHHBIC IIEHTPHI, IPOTHO3UPOBATH IOBEICHUE OPraHUYECKOTO
COCIIMHEHUSI B KOHKPETHBIX YCIIOBHSIX, HCXO/l U3 €r0 CTPYKTYPhI M 3HAHUSI THIMYHOH PEaKIMOHHON
CIIOCOOHOCTH (DYHKIIHOHAIBHBIX TPYIIIT;
- TMPOBOJUTH MPOCTONW XMMHYECKUI DKCHEPHMEHT MO CHUHTE3Y, BBIICICHUIO, OYUCTKE ¥ XUMUYECKOM
ueHTH(UKAIIMY BELIECTBA;
- 0OpMIISITH OTYETHI K JTA0OPATOPHBIM paboTaM.

BJIQJICT!

- METO/IaMH OIPENIeNICHUS] BO3MOXXHOCTH MPOTEKAHUSI XUMHYECCKUX MPEBPALICHUI OCHOBHBIX KJIACCOB
OpPraHMYEeCKHX COCTUHEHHUI B PAa3JIMYHBIX yCIOBUSIX;

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

- METO/IaMH TIPUTOTOBJICHHSI PACTBOPOB 331aHHOM KOHLICHTPALUH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

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

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 [IpenMer oprannueckoit XuMuu 2 4 9
2 Wzomepus. [IpenensHblie yIieBoAOPOABI 2 4 11
3 AJTKeHBI 2 2 11
4 Anxunsl. ['anorenankaHbl 3 6 12

ITpencraBnenus 0 (QU3MKO-XUMHUECKUX
5 METoAaxX aHanu3a OpraHUYeCKUX 2 6 12
COEIVHEHUN. AJIKaJueHbl, IUKJI0AJIKAHbI

6 Apomarndeckre yrieBoI0pOIbl 2 4 12

Hyxkneodunsnoe apoMaTHYECKOe
3aMelnieHue. AJKUIapeHsbl

[Mpaktnyeckass pabora 1. OcHOBHBIC
8 CIOCOOBI  BBIAEIIEHWSA  BELIECTB U3 10 9
PEaKUMOHHON cMecH

[Ipaktuyeckass pabora 2. Ilomydenue

9 10 9
raroJieHaJKaHOB
[Mpaktnyeckass pabora 3. I[lomyuyenue

10 10 9
CIIOKHBIX 3(UPOB

11 Criuptsl, GEHOINBI, TPOCThIC FPUPHI 2 4 10

12 CoenuHEeHHs CO CBSI3bIO YIIIEPOA-METAILI. ) 4 10

KapOonunbHble coeiuHeHMSI




KapboununbHbie COeMHEHUs-2.

13 Keto-enonpnas TayToMepusl. ) 4 10
Konpencauuu KapOOHMIBHBIX
COEIMHEHUI

14 |Kap6oHOBBIE KHCIOTHI 2 6 9

15 A3oTcoaepkalliue CoOeTMHECHUS 2 4 9

16 I'eTepouukianyeckue CoOeIMHEHUS 2 2 9

17 l'erepodyHKIMOHANBHBIE ~ COEIMHEHHUS. ) 4 9
AMUHOKHCIIOTHI, IENTUABI

18 VrieBonsl 1 2 9
[Mpaktuyeckass pabora 4. Peakmum c

19 |ywsactuem ¢eHoma U XJIOPUCTOTO 6 9
OeHzomnna
[IpakTnyeckas pabota 5.

20  |OxuCIUTEIBbHO-BOCCTAaHOBUTEIIbHbIE 6 9
peaKkuuy B OPraHMYeCcKOM CHHTE3€
[MpakTnueckas pabora 6.

21 AMHMHOCOEIMHEHHS B  OpPraHUYECKOM 6 9
CHHTE3€

2 HpaKTI/I‘leCKafi pabora 7. Ilomyuyenue 6 9
a3zokpacuTenei

73 [MpakTHueckas pabora 8. 6 9
[MuHakonnHOBasK EperpymupoOBKa

Hroro yacos 30 60 60 225

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 405 ygac., 9 3au.en.

4.2.

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

Cemecrtp: 2 (Becennuit)

1. TIpenMeT opraHuYECcKOM XUMUU

CTpoeHue 3eKTPOHHBIX 000I0YEeK aToMa Ha MPHMEpPEe atoMa yriepona. TUmbl XUMUYECKOH CBS3H U
cnocobbl ux rpaduyeckoro mnpezacrapieHus. [lomHbBIE W COKpalleHHbIE CTPYKTypHBIE (DOPMYIIHI,
dopmynel Jlbtonca, cooTHeceHue TpadUUEecKOW MOJIENH C PEalbHON CTPYKTypOH («UEepTOYKH M
cTpenku»). IlonsTre QyHKIMOHANBHON Ipynibl, OCHOBHBIE (DYHKIMOHAJbHBIC Ipymiibl. [IpHHIKIIEL
[IOCTPOCHHUS Ha3BaHUM OPraHUYECKUX COECJUHEHUH, CUCTEMAaTHYECKUE U TpUBUAJIbHBIE. J'OMoOsIOrus.
Wzomepus (ckeneTHasi, MOJIOKEHUS, MEXKKIACCOBAs).

Tumbl XUMHUYECKOM CBSI3M M CMOCOOBI WX TIpadudeckoro mpejacraBieHus, Gopmynsl Jlprouca,
¢dyHKIMOHaNBHBIE Tpynmbl. [omonorus. [lepBuyHble, BTOPUYHBIC, TPETHYHBIE W UYCTBEPTUYHBIC
aTtombl yriepoaa. [Ipumepsl coeMHEeHNI ¢ pa3TMYHBIMU (DYHKIIMOHAIBHBIMU IPYIIIAMH

Homenxknarypa oprannueckux coenuHeHuid. Ankansl. [IpenenbHbie yIieBogopOIbL.
2. Nzomepus. IlpeaenbHble yrieBOAOPOIBI

Nzomepus (npomomxkenue). [IpocrpanctBenHass wuzomepus. KoHdurypamuss u  koHopMarus.
AcCUMMETpUYECKHII aToM yIIepoja, XHUPaIbHOCTb, IOHATHE OO0 ONTHYECKOW AaKTHBHOCTH.
Onantuomepsl. Panemarsl. [Ipunmun R, S-nHomenknarypsl. Ctepeoxumuueckas HOMeHKIatypa Kana
— Ilpenora — HWuronpma. CoeauHEHUsT C JOBYMS aCHMMETPUYECKUMH aTOMaMH YIJepoja.
Huactepeomepsl. KnunoBuansie npoekuuu. [Ipoekunu Ourepa.



XUMHYECKHE peaKluy, TUIIbl XUMUYECKUX PEeakUi, MexaHu3M peakiuu. Peakuuu npucoeiuHeHus,
3aMELICHUS, DJJIMMUHUPOBAHHS, NIEPErpyNIUpOBKH, (parmeHtaunu. [omonuTtHueckue
TeTepOIMTUYECKUE PEaKIMH, MepULUKIndYeckue peakiuu. Ilonstue snexkrpoduna u Hykiaeopuia.
OHepreTrdecKuil npoduiIb peaKuy.

[IpenenbHple YITIEBOAOPOIBI, CTPOCHHE MOHATHE O KOHGOpManusx H KoH(OpMepax ajKaHOB.
[Ipo-exmuonnsle  ¢opmynsl  Hpiomena.  XuMUYecKWe  CBOMCTBa  allKaHOB,  IICMHBIC
cBOOOJHOpaaUKaIbHbIE peakiun. ['asorennpoBanueankaHoB. Peakuus Konosanosa. OTHOCHTENbHAS
CTaOMIIBHOCTD AJIKMJIBHBIX pajiuKkayioB. KpeknHT ajkaHOB.

Uzomepsl, Buabl nuzomepun. Homenknarypa Ontudeckue nomepsl, R,S-Homenknarypa. CoennHeHus
C IIByMsl acCUMMETpPUUYECKMMHU aroMamu ymniepopaa. IIpoexkuun duinepa, KIMHOBUIHBIE IPOECKIMH.
Kondopmanuu, npoexiun Heromena.

XuMuYeCcKUe CBOMCTBA aJKaHOB. TUIBI OPraHUYECKUX PEAKLIUI.
3. ANKeHbBI

Anxensl. [Ipupoxa nBoiiHON cBs3M B ankeHax. | eomerpuueckas uzomepus (umc-, TpaHc- u Z-, E-
HOMeHKJarypa). Kartamurnueckoe TuApHpOBaHHME alKeHOB. TepMoauHaAMH4ecKas CTaOMIbLHOCTD
AJIIKEHOB. DIEKTPOodMIbHOE MIpHCcOoeAnHEHHE 10 ABOHHOM cBsa3u (AdE). MexaHnus3m 351eKTpouiIbHOTO
npucoeaunenusa.  [IpaBwio  MapkoBHukoBa.  ['ayjoreHupoBaHue,  THIPOrajlorT€HHUPOBAHHUE.
I'mpparanus. ComnpspkeHHoe npucoenuHenne. OKHUCIIEHHE aJKeHOB 10 OKCHPAaHOB M JIMOJIOB.
O30H0JIN3 AJIKEHOB, OKUCIIUTEIIBHOE U BOCCTAHOBUTEJILHOE pacIIEIIEHHE 030HUIOB. PajukanbHble
peakuun  ankeHoB: npucoenuHenne HBr mo Xapamy., AnnwibHOE — TajJlOT€HUPOBAHUE.
[Tonmumepu3zanus ankeHoB. KapOeHsl.

AJIKeHBI, DIIEKTpOHHOE cTpoeHme. M3omepusa. XuMHUYecKUe CBOMCTBAa AIKEHOB. DIEKTPOPUILHOE
MIPUCOEUHEHHE K AJIKEHaM, IPUMEPBI pEaKIIAM.

4. Anxunsbl. ['ajgoreHaakaHbl

AnKuHBL. DJIEKTPOHHOE CTPOCHHE TPOMHOW CBS3M B QJIKMHAX. DIEKTPOPHIBHOE NMPUCOCAMHEHUE K
anknHaM. PeakiuoHHas cHnocoOHOCTh aNKWHOB. [‘anoreHupoBaHMe, THUAPOTAIOTEHUPOBAHUE,
runparanus (KyuepoB). BoccranoBnenue ajikuHOB 10 Luc- M TpaHc-ankeHoB. C—H kucnoTHOCTH
alleTUiIeHa. ANETUIEHMIbl HATpus, MarHusi 4 MeIu, MX IIOJy4YeHHE M HCIOJIb30BAHUE B
OpraHMYECKOM CHHTE3€. ALIETUICH-aJUICHOBAs U30MEPU3aLIHSL.

lanorenankanpl, HykiIcoQWIbHOE 3aMelleHHe. | ajoreHanKaHbl, BaKHEWIIHE  MPUMEPHI.
Ocobennoctu anekrpoHHoro crpoenus cBszu C—Hal. Uanykrusneiii 3¢dexr. HyxkneodunsHoe
3aMeIeHNEe y HACBIIIEHHOTo atoma yrieposa. [loHaTHe 0 HyKI€opHUIbHOCTH, HYKICOPHILHOCTh U
OCHOBHOCTh. Kilaccudukauus MexaHH3MOB peakuuil HykieoduiabHOro 3amenieHus. OCHOBHBIE
xapaktepuctukn SN1 u SN2 peaknuii. SN2-peaknuu. DHepreTHdeckuii npoduib peakiui.
Kunernka, crepeoxumust. BanbaenoBckoe oOparienue. BimsiHue npuposl 3aMecTuTeNs U yXoasen
IPYIIbI, MPUPOABI HYKICO(QHIBHOIO areHTa W pacTBOpUTENs Ha CKOpocTh SN2  peakiuid.
SN1-peakuuu, 3aBHCHMOCTb OT MPHUPOABI paAWKaja, YXOIALIEW TIpyNIbl, pPacTBOPUTEIIS.
KapOokaTnoHbpl, HX YyCTOMYMBOCTb. Peaknuu SIUMHHUPOBAaHUS, O- U [B-2IMMHUHHPOBAHHE.
Knaccuduranuss mexanusmoB snumuHupoBanus: El1, E2. IlpaBuno 3aiineBa. CuH- W aHTH-
snumuHuposanue.  [lpencraBimenne o  Elcb-  onuvubupoBanmm  (MoOHOMONEKYIsIpHOE
SIIMMUHUPOBAHUE TIO0 CONPSHKEHHOMY OCHOBAaHMIO). BiusiHMe mpupoAbsl OCHOBAaHHUS M YXOIsIIeH
Tpynnbsl Ha HampasiieHue anuMmuHHpoBaHus. Konkypenmus mpomeccoB E2 m SN2, E1 u SNI.
["ajoreHnpon3BOIHBIC AIKEHOB.

Ankunpl. DnekTpoHHOe cTpoeHue. OcodeHHOCTH AeKkTpodmibHOro npucoeanaenns mo C=C cBs3u.

lanorenconepxamue coeauHeHusi. Peaknuu  HykieodwibHOTO 3amerneHus. [loHsTHe o
HyKJICOQUIbHOCTH, HyKieopwmibl. Peakuuu HykieopunbHoro szamemienusi. Peakumn SN1 um SN2
TUIA

Peaknmu >nuMuHMpoBaHud. Peakunu snuMuHMpOBaHus, o- U B-anmumuHupoBanue. Kinaccudukarms
MeXaHU3MOB anuMuHUpoBanus: El, E2. KonkypeHuus peakunii 3aMemeHus 1 SIMMUHUPOBaHUS.



5. TlpencraBieHuss o (PUIUKO-XUMHUYECKHX METO/AAaX aHallM3a OpPraHWYeCKUX COCJAMHEHH.
AnKagueHsl, TUKIOATKaHbI

OcHoBbl SIMP-criekTpocKonnu, OCHOBBI METO/Ia U 00IaCTH MPUMEHEHHs, IPUMEHEHNE Ul aHaIn3a
OpraHMYECKUX COEAMHEHHH, HpHUMephl crekTpoB. Meron MK-cnexkTpockonuu, OCHOBBI METOA.
Wnentudukanys n oOHapyKeHHE COSANHEHNH ¢ Pa3IMYHBIMU (QYHKIIMOHAIBHBIMU TPYIIIAMH.

Ankamuensr. 1,2-, 1,3- nueHbl, w30MupoOBaHHBIE NWEHEI. byrtamueH-1,3, 0COOCHHOCTH CTPOCHUSA,
COTIpsDKEHHE JBOMHBIX CBsA3el. ['anorennpoBanue u rugporanorenuposanue 1,3-quenos. 1,2- u 1,4-
npucoeauHenue. Peaknus unsca — Anpaepa.

Huknoankansl. Kmaccupukanus anunukioB. OHeprus HanpsokeHus. CTpoeHHe LUKIONPOINaHa,
uKiIo0yTaHa, IMKIJIONEHTaHa, LuKjIorekcana. KoHdopmanmm mukiorekcaHa. AKCHalbHBIE U
9KBaTOpUajbHBIE CBsI3M B KoH(popmaumu "kpecno" wukinorekcaHa. Kondopmamuum MoHO- u
JM3aMEINEHHbBIX MPOU3BOJAHBIX IMKIOrekcaHa. OcoOOEHHOCTH XMMHMYECKHX CBOMCTB COCITMHEHUH C
TPEXWICHHBIM [IUKJIOM.

MeTozp! ucclieIoOBaHUs OpraHndecKux coeauHennii. OcHOBEI IMP — ciekTpockonuu.
Anxanuensl. Me3omepHbii 3@ Qext. ConpsKeHHOE MPUCOSANHEHHE.

Huknoankansl. Kondopmanuu nukiorekcana. Pazoop koHpopmMaunii UKIOAIKaHOB.

6. ApoMaTHYECKHUE YITIEBOJOPOIBI

Apomarrndeckue YIIeBOIOpPOAbl, apOMaTHYHOCTb. leoMeTpuueckoe W JIEKTPOHHOE CTPOCHHE
oenzona. ®opmyna Kekyne. Monekymspasie opOutanu Oenzona. Kpyr @pocra. Konmemius
apOMaTHYHOCTH, 3Heprusi pe3oHaHca. I[IpaBuno Xriokkens. ApomMarndyecKhe KAaTHOHBI U aHHOHBI.
KonzeHcupoBaHHbIE apOMaTHYEeCKHE YITIEBOAOPO/IBL: HAQTaINH, ()eHAaHTPEH, aHTPALIEH, a3yJIeH U JIp.
lereponukinnueckue apoMarndecKue coeluHEeHHsA. Peaknuy 3amelieHusi B apoMaTHUYECKOM PsIy.
OnekrpodunbHoe apoMarmueckoe 3amernieHue SEAr. DHepretmueckuit mpoduiab  peakiuu.
ApeHOHHNEBBIE HOHBI (O-KOMIUIEKCHI) B PEAKIMAX 3JIEKTPOPUIBLHOrO 3amerleHus. Pe3oHaHCHBIE
CTPYKTYpbl ~ MHTepMenuatoB. HwurTpoBanme OeH3oma, MexaHusM  peakiuu. [lomyuenue
MOJIMHUTPOCOEANHEHHUH. [ 'aloreHMpoBanre, MEXaHU3M PEaKLUU rajJOreHUPOBaHMs APEHOB, KaTalln3
kucyoramu Jlptonca. CynbpupoBaHue, MEXaHU3M PEAKINHU, KHHETHYECKUH U TepMOAWHAMUYECKUN
KOHTPOJIb B pEaKUy CyabQUPOBaHUs HA IpuMepe HadranuHa. BrusHue 3aMecTuTels Ha CKOPOCTh U
HAalpaBJeHUE >JIEKTPOQMILHOTO 3aMELICHUs, CBS3b C PACIpeesICHUEM SJIEKTPOHHON IUIOTHOCTH.
OpueHTantsl mepBoro W Broporo pozaa. Ilonarme o006 wumco-atake ©  HIICO-3aMEIICHUU.
AnkunupoBanue apeHoB no ®Ppupemto-Kpadrcey, nmonmmankuinupoBaHue, MOOOYHBIE MPOLECCH —
HU30MEpHU3alysl aJKWIMPYIOUIEr0 areHTa M KOHEYHBIX IPOAYKTOB. AIMIMPOBAHHE apEHOB II0
Opunento-Kpadrey. Mexanusm peaknuu. @opmuiuposanue no [arrepmany-Koxy u popcTBeHHBIC
peaKIuu.

Apomarnyeckue — ymIeBOHOpOABl.  ApOMaTHMYHOCTh.  ODIEKTPOHHOE  CTpoeHHe  OeH3oua.
OnexTpoduiIbHOE 3aMEIICHHE B apOMAaTHYECKOM PSY.

Pemenne 3amay. DnekTpopuiIbHOE 3aMEIEHHE B apoOMaTHYECKOM psay, OPHEHTAHTHI IEPBOIO U
BTOPOTO poJa.

7. HykneodusHOE apoMaTHiYecKoe 3aMenieHue. AJKIIapeHBI

HyxneopunsHoe  apomarmueckoe  3amemieHue. OOmmMe  NpencTaBICHUS O  MEXaHU3ME
HYKJICO(QMIBFHOTO 3aMelleHs. MexaHu3M OTIIEIUICHHUS-IIPUCOSIMHEHUST Ha IpUMepe MpeBpaleHUs
rasioreH0eH30710B B ()E€HOJIBI U apOMaTHUYECKHE aMUHBL. MeXaHH3M NPUCOCIHMHEHUS-OTILEIUICHUSI.
Kommieke Meitzenreiimepa.



Peaxuuu c paspymeHueM apomarudeckoil cuctembl. KartanuTuueckoe IUIpUpOBaHUE AapEHOB,
BOCCTaHOBJIEHHE apeHOB 10 bépuy.

Peaxnuu, He 3aTparuBaroIe apoMaTuieckyro cucreMy. OKHUCIeHHE alnKUI0SH30I0B 10 KapOOHOBBIX
KHCJIOT, ajibACTHAOB M KETOHOB. OKHCIIEHHE KOHJICHCHPOBAHHBIX apPOMATHYECKUX YIIIEBOJOPOAOB.
3amerneHre BoJIOpPOa B OOKOBOI 11Ny ankniIOeH30JI0B Ha raioreH. beH3UIIbHBIN pauKall.

Peaknmu apomarmyeckux coeqUHEHHH Oe€3 ydacTHsl T-CHCTEeMBbl.  Peaknmy apoMaTHuecKux
COEIMHEHUH C pa3pyLIEHUEM T-CUCTEMBI.

HyxkneodunsHoe apomaTnieckoe 3aMelICHHUE.
8. Ilpaktnueckas pabora 1. OCHOBHBIE CIIOCOOBI BBIICICHHUS BEIIECTB U3 PEaKLIMOHHOMN cMecH

OpakUMOHHAsT TIEPErOHKAa CMECHM OPraHMYeCKUX BellecTB. llepekpucrannu3anus OpraHuYeCcKUX
BEILIECTB.

9. llpaktuueckas padora 2. [lonydeHne rarojieHaIKaHOB

Cunte3 Tper-OyTrixinopuaa. CHHTE3 H30MPOIHIOpOMU/IA.

10. TTpakTrueckas padota 3. [TomyueHre CIOXHBIX 3QUPOB

Cuntes satundopmuara. Cunte3 uzonponwiaierara. Cuare3 OyTuiianerara.
Cemecrtp: 3 (OceHnwii)

11. Criuptsl, heHOIBI, MPOCThIE FPUPHI

Cruptel ¥ npoctsie 3¢upsl. OOHOATOMHBIE CIIUPTHI, THOIBI. CBONCTBA CHUPTOB, BOIXOPOJHAS CBS3b.
3aMelieHue 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 JIByOKHMCH Maprasua. J[ByXxaToMHbIe
COHUPTHl. OJTWICHINMKONb W DHuepuH. [luHakonmuHOBas mneperpynnupoBka. IlpocTsie 3¢upsl.
CpoiicTBa mpOCTHIX 3(UPOB: 00pa3oBaHME OKCOHHEBBIX COJIEH, pAaCIIEIUIEHHE KHCIOTaMH,
oOpa3zoBanue ruaponepokcuaoB. OxcupaHbl. PackpblTHe OKCHPaHOBOTO LHMKIA TOA JeHCTBHEM
ANEeKTPOMUIBHBIX W HYKIeOQUIbHBIX areHToB. llukianueckue mpocThie IQUPHL, KpayH-d(QUPHI.
®enonbl. Deronbl kKak OH-KUCTIOTHI, BIUSAHUE 3aMECTUTENICH HA KUCIOTHOCTD (peHOsI0B. KyMonpHbIN
npouecc. Peaknum  2neKTpoQUIBHOTO — 3aMELIEHUs] B apOMAaTHUECKOM  siipe  (EHOJIOB:
raJloreHUpoBaHue (MeXaHU3M), CyJIb(GUPOBAHNE, HUTPOBAHHE, HUTPO3UPOBAHUE U AIKUIMPOBAHUE.
KapbokcunupoBanue peHONATOB MENOUHBIX MeTauioB 1o Konbbe. @opmunupoBanue GpeHOIOB O
Pelimepy-Tumany un Bunescmaiiepy. Ileperpynmupoka @puca. lleperpynnupoBka amIMiIOBBIX
a¢dupoB GenonoB (nmeperpynnupoBka Knsitzena). Oxucnenue GeHomoB.

Cruptsl 1 poctsie 3¢upsl. Jlernaparamus cnuproB. OKUCICHNE CITUPTOB
deHonbl, peakuu GEeHOIO0B
12. CoeauHeHust co CBsI3bI0 yrepoa-MeTaml. KapOoHWIIbHbIE COeIMHEHUS

CoeanHeHHsI CO CBA3BIO yIIEPOA-METAT (METaJUIOOpraHUYecKue coenuHeHus). Jlutuii- u
MarHui-OpraHuuecKue COEAWHEHMs, JJeKTpoHHOoe crpoeHue cBizu M-C. llomyuenue
B3aUMOJCHCTBUEM MeTaj-lla ¢ AJKWITaJIOTeHUIaMu, nepeMeraimpoBanue. PaBHosecue IllneHka.
Peakuuu ¢ yrneBogoponamu (C-H kucnoramn).



Anpaerupl M KETOHBL. OJEKTPOHHOE CTPOCHHE KapOOHWIBHOM TpYyNIbl, €€ MOJSIPHOCTh U
MOJIApU3YyEMOCTh. BaxHeilmme anpaeruabl W KeTOHbl. PopMallbIeruj, aneTalblAerHu]l, aleToH,
apoMaTHYecKue ajbAeruaAbl W KeToHbl. [IpeacraBieHus o MexaHU3ME HyKJICO(PHIHLHOTO
MPUCOEIMHEHHUS 10 KapOOHWIbHOM rpynne. Kucnotaelii u ocHoBHOH karanu3. llpucoenunenue
BOJIbI, CIIMPTOB, THOJOB. ANETaJi W MOIyaleTanu, AUOKcoiaHbl. IlomydeHne OuCYNb(UTHBIX
MPOU3BOIHBIX M IMAHTHAPUHOB. B3ammopeiicTBue anpIerHA0B M KETOHOB C miupamu (ocdopa
(Burtur). BsaumopelicTBue anpIerHIOB M KETOHOB C A30THUCTBIMH OCHOBaHMSMHU. OKCHMBI,
ruzpa3onsl, peannruapazonsl. OcHoBanus Iludda, yporponun. Peakiyuu anbaeruioB U KETOHOB ¢
METAJJIOOPraHUYECKUMU COEIUHEHUSIMH.

Coenunenus co cBsi3bio yriiepoa-metamn (RLi, peaktus I'punbspa).
KapOonunbHble coeunenus. HykineoguisHoe nprcoeuHeHHE TI0 KapOOHMIIBHOM TpyTIie.

13. KapOonunbHble coenuHeHus-2. Kero-eHombHass Tayromepus. KonneHcanmnyu KapOOHWIBHBIX
COEIMHEHU I

Keto-eHonbHast Taytomepusi. BnusiHue CTpYKTypHBIX (DakTOPOB M TPHUPOABI PACTBOPUTEINS HA
MOJIOKEHNE KETO-CHOJIBHOTO PpaBHOBECHA. AJIBbIOIBHO-KPOTOHOBAs KOHACHCALMS albJICTUIOB H
KETOHOB B KHCIIOW M IIEJIOYHOW cpelie, MEXaHU3M Peakiui. AMUHOMETHIMPOBAHUE ajbJCTHIIOB U
KeToHOB (1m0 ManHuxy). BoccraHoBneHue anbIerujoB M KETOHOB [0 CIHPTOB, pEareHTHI
BOCCTAHOBJICHUS; BOCCTAaHOBIEHHE KapOoHWIbHOW rpymmel o  CH2-rpynmsel;  peaknuu
Kwxnepa-Bonaspa u Knemencena. BoccranoButenvHas auMepHu3alusl albJeTUIOB M KETOHOB.
OxucieHue anbJIeruI0B, peareHThl OKUCIICHUS. BocCTaHOBUTENFHOE aMUHUPOBAHHE KAPOOHMIIBHBIX
coeMHeHUH. B3anmozeiicTBue anbaeruioB 1 KETOHOB ¢ popMuaTtoM amMmMoHus (peakuus Jlelikapra).
JucriporopiiioHupoBanue anpAeryioB mo Kanuuiapo. a-, PB-HempenenbHble anbaeruipl u
KeToHbl. Me3omepHbii  3dekt, compsbkeane C=0 u C=C cBazeil. Peakmuum 1,2- u
1,4-nprcoenHEeHNs TUTUHOPTaHUIECKUX COCTUHEHHIA.

Kero-eHonbHas TayToMepusi. AJIbI0OIBHO-KPOTOHOBAsI KOHACHCAIHS aJIbICTU/I0B U KETOHOB.
OKHCIIUTENBEHO-BOCCTAaHOBHUTEIIBHBIE IPEBPAIICHNS KAPOOHUIIBHBIX COSIUHEHUI
14. KapO6oHOBBIE KHUCIIOTHI

KapOonoBbie kuciorsl. OcoOEHHOCTH 3JIEKTPOHHOIO CTPOCHHSA KapOOKCHIIBLHOW rpynmbl. BriusHue
3aMECTUTENICH B OPraHMYeCKOM pajuKalie Ha KUCIOTHOCTh KapOOHOBBIX KHCIOT. ['anoreHupoBanue
kuciaotr mo lemmo-Donbrapay-3enunckomy. Iluponurnueckas keronmzaums, peakuuu Konb0e,
Boponuna-Xyncnukkepa. [amorenanrunpuisl. CBOWCTBA: B3aMMOJCHCTBHE € HYKICO(DHIBHBIMU
peareHTamMu (BOJA, CIMPTHI, aMMHAK, aMUHBI, THAPA3HH, METAIJIOOPTraHWUYECKUE COCIUHEHUS).
BoccranoBnenne 1o Po3eHMyHAy M KOMIUIEKCHBIMH THIPHUIAMH METAJIOB. AHTHIPHUBI
KapOOHOBBIX KUCIIOT. Peakiuu aHruapuaoB kucioT. Kerensl, cBoiictBa. CroxHble 3(DUPHI, peaKus
srepudukanmu. Peakiyuy CIOXHBIX 3(QUPOB: THAPOIU3 (MEXaHW3M KHCIOTHOTO U OCHOBHOTO
KaTaiusa), aMMOHONM3, mnepestepudukanms. CrnoxHodpupnas xoHzaeHcanus (Kisiizena),
B3aUMOJICHCTBUE C MarHUi- M JUTHUH-OPTaHMYECKUMU COEAMHEHUSMH, BOCCTAHOBJICHHE CIIOXKHBIX
3¢UpPOB A0 CHOUPTOB M aJbJACTHIOB KOMIUICKCHBIMH THUAPUAAMHA METAJUIOB, BOCCTAaHOBJICHHUE IO
byBo-bnany, amwmnonHoBas koHaeHcanus. Peakius MomydeHUS CIIOXKHBIX 3(QHPOB C Y4acTHEM
nuasomeTtana. CroxHble 3(UpPBl MHOTOAaTOMHBIX CHOUPTOB. JKHUpBI, JUNHABL, TPUITTHLEPHIBL,
dochomumuasl. AMuasl. ['maponu3s, BOCCTaHOBICHUE 10 AMUHOB, eruaparanus amunos. [lonsatue o
CEKCTETHBIX meperpynnupoBkax. IleperpynmupoBku lodmana, Kypumyca. Hurpunbl. 'mppomnms,
aMMOHOJIN3, BOCCTAHOBJICHHE KOMIUIEKCHBIMH THAPHIAMH METAJJIOB 10 aMHUHOB, B3aUMOACHCTBHE C
MarHuii- W JUTHAOPraHWYECKUMH coequHeHHAMHU. [IByxocHOBHbIe Kuciotel. [llaBeneBas,
MaJIOHOBAs, STHTApHAasi KUCIIOTHI.

KapOoHOBbIE KHCIIOTBI, CBOHCTBA KAPOOHOBBIX KUCIIOT.
DyHKIMOHAIBHBIE IPOU3BOAHBIC KAPOOHOBBIX KHCJIOT.

15. Azotconepxaline coenHEHUs



Hutpoankanbl. OnekrponHoe crpoenre NO2 rpymmbl. KucioTHOCTh U TayTOMEpHsT HUTPOAIKAHOB.
Konpgencauuss ¢ xapOOHWIBHBIMH — coequHeHHMsAMHU  (peakuusi AHpu). BoccranoBnenue
HUTPOCOCJMHEHHH B aMUHbl. AMMHBI M YETBEPTHYHbIE aMMOHHMEBble OCHOBaHHMA. OCHOBHOCThH
aMHUHOB. AJIKWJIMPOBAaHUE U allWIIMPOBaHUE aMUHOB. Pa3noxeHne ruIpoKCHIOB TeTPaaTKUIaMMOHHUS
(onmumunupoBanne 1o lodmany). Apomarmueckue amuHbl. BoccTaHOBICHHE apOMaTHYECKHX
HUTPOCOCIMHEHUH B KHUCIOW M IIEJOYHOU cpexe. beHsmamHoBas mneperpynnupoBka. CpaBHeHHE
OCHOBHOCTH ayin(aTUYECKUX U apOMaTHYeCKUX aMHUHOB. Peakium 3meKTpo(uiIbHOrO 3aMelieHns B
OEH30JIbHOM SiApe apoMaTHdecKux aMUHOB. OKHUCIIEHHE U TaJIOTeHUPOBAaHNE aMUHOB.

HuazocoenuueHusi. ApoMaTnuecKkue AMa30COeqUHEeHHs. Peakuuy Oua30THPOBAHUS MEPBUYHBIX
apoMaTHYeCKuX aMUHOB. MexaHu3M, IPUPO/Ia HUTPO3HUPYFoIIero areHTa. CTpoeHHe U yCTOHYHBOCTD
cosieil nuaszonus. Peakimn a1ua30CcoeIMHEHUI ¢ BEIIEIEHNEM a30Ta. Peakiuy 1ua30coeInHeHuil 0e3
BBIJICJICHUS a30Ta: BOCCTAHOBIICHUE 10 apWITHAPA3UHOB, a30COUEeTaHUE. A30COUETAHUE KaK pPEeaKIUs
ANEKTPOMUIIBHOTO 3aMelIeHUsl. A30- W JMA30COCTABISIONINE, YCIOBUS COUYETaHUS C aMUHAMH W
(denomamu.  Azokpacutenu. AnudarHuecKue  AMA30COCAUHEHHS.  OJJIEKTPOHHOE  CTPOCHHUE
JTMa30METaHa, ero Peakiuy ¢ KapOOHOBBIMHU KHCIIOTaMH, TUA30METaH KaK HCTOYHUK KapOeHa.

HuTpocoenunenus, CBOHCTBa HUTPOCOCTMHEHNH aMHUHBI, au(aTHueCKUe aMHUHBI.

ApomMarnyeckue amMHHBI, OCHOBHOCTb, PEAKIMOHHAs CIIOCOOHOCTh. J[Ma30THpOBaHHE AaMHUHOB.
MexaHnu3m 00pa3oBaHUs KATHOHA JHA30HUS.

A3socoderanne, a30kpacuTenu. Pemnenne 3amay.
16. I'eTepOLIUKINYECKUE COCTUHECHUS

I'erepounkinnyeckue coeauHEHHA. | eTepouuKiIndeckue MATH- M IIECTUWICHHBIE apoOMaTHYecKHe
coequHeHust (muppoia, ¢ypaH, THOGEH, NUPUAWH, WHAON, XWHOJIHMH), JJIEKTPOHHOE CTPOCHUE.
[TaTHuneHHple apoMaTHYECKHe T'eTEPOLUKIBI C OAHUM TeTepOaToMoM (TeTEepOIMKIONEHTAIHEHBI).
®ypan, TtuodeH, muppon. AumaopoOHOCTh QypaHa u nuppoina. Peakunmu 3neKTpodUIBHOTO
3aMEIICHUs B ISTUWICHHBIX apOMAaTHYECKUX TreTeporukiax. OpueHranus 3MeKTpo(uiIbHOTO
3amenieHus. Mupon. Peakuum »neKTpoMIBHOTO 3aMelieHHs B MHPPOJIBHOM KOJIbLE HHAOMA.
[lecTnuneHHble apOMAaTHYECKUE TETEPOLMKIBI C OTHMM rerepoaroMoM. I[lupuanH u XUHOMUH,
3IIEKTPOHHOE CTPOEHHE, CPABHEHUE C reTepouukioneHTagueHaMu. OCHOBHOCTh nupuauHa. Peakunu
nupuanHa ¢ ankwirajgoreHuzamu. OKHCIEHHE W BOCCTAHOBIGHHWE MNupuAMHA. Peaxknun
ANMEKTPOQUIBHOTO 3aMelIeHUs] B MUPWAWHE ¢ XUHOJIMHE: HUTPOBaHWE, CYIb(pUpPOBaHHE,
rajorenuposanue. N-OKcuIpl NHMPUAMHA M XHHOJMHA M MX HCIOJIB30BAHUE B PEAKIUHU
anekTpoduinbHOTO 3amenieHus. HykneodpuibHoe 3aMelieHre aToMOB BOIOpOJa B NHUPUAMHE B
peakimusax ¢ amuaoM Harpus (YnunbOaOwH), THUAPOKCHUIOM HATpus. [ETEepoIuKIbl ¢ JBYMS
reTepoaToMaMHy B IUKJIE (MMHIA30I1, IIPA30Jl, TUPUMHIUH, ITYPUH).

I'eTepouukianyeckre CoOeIMHEHUS
17. T'erepopyHKIIMOHATEHEBIE COSAMHEHMSI. AMHUHOKUACIIOTHI, TSI TUIBI

lerepodyHKIIMOHANBEHBIE cOeMHEHUS. [ MAPOKCO- U OKCO- KUCIIOTHI, BXKHEHIINE TPUMEPHI, o- [3-
HOMEHKJIaTypa. ALETOYKCYCHBIN 3(HUp U €ro UCIOoIb30BaHue B CUHTE3e. KeTo-eHobHas TayToMepHs
3hUPOB -KETOKUCIIOT, aMOUICHTHBIN XapakTep CHONSAT-HOHA.

a- B- Henaceimennasie kucnotel. dymapoBas M MajewHOBas KHUCIOTHI, MX 3(UpPBI, MaJCHMHOBBIN
aHruApua.  AMHUHOKHUCIIOTHI. CrpoeHue U CcBOMcTBAa aMHHOKUCIOT.  O-aMHHOKHCIIOTHI,
B-amuHOKMCHOTHI (B-anaHuH). BaxkHelmmne aMHUHOKHCIOTBHI, CTEPEOXUMHS aMHUHOKUCIOT, D- L-
HoMeHkJarypa. Cunte3 amuHokucioT ['abpuens, ltpekep. [lentuapt u 6enku. [lenTuaHas cBs3b.
[Ipumepsl au- u TpunentuaoB. CHUHTE3 MNENTHAOB, 3AlIWTHBIC TPYIIBl MPU CHUHTE3E TENTHIOB.
YpoBHU CTPYKTYpPHOUH OpraHu3aIiiu OEIKoB.

I'mapokco- M OKCOKUCIOTHL. 0/f3- HOMEHKIJIATypa. AIIETOYKCYCHBIH pHp.

Awmunokucnorsl. Ilentuanast cBsa3s. CHHTE3 IIENITHIOB.



18. YmiieBonasl

VrneBoabl. Knaccudukanus 1 HOMEHKIATypa yriieBogoB. MoHOcaxapuapl U Noiucaxapuabl. Buast
MOHOCAXapHJ0B: TPHO3bI, TETPO3bl, MEHTO3bI, T'€KCO3bl (alba03bl U KeTo3bl). [IpocTpaHcTBEHHOE
CTpOEHHE MOHOCAXapuaoB, NpUMep DIHLEpUHOBOro anpiaeruaa. L- u D- yrmeBogbl. Dopmyiisl
Oumepa u Xeyopca. [nroxonupano3sl u  TiOKOQypaHo3bl. Konmpyaro-nienHas —TayTOMEpHst
MOHOCAXapH/JI0B, MyTapoTalus. JnuMepu3anus (MpeBpameHne anbao3 B 2-KeTo3bl). BakHeiimme
peakuuu MoHocaxapunoB. CHHTE3 TPOCTBIX M CIOXKHBIX 3(HpoB MoHOcaxapuaoB. OKHCIeHHE
aJlbZI03 /10 AIBJOHOBBIX M aJIbAAPOBBIX KHUCIOT. OKHCIMTENFHOE paclIeIUICHUe. YIUIMHEHUE M
YKOpOYeHHUe yriaeBoaHou 1enu. [ucaxapuabl (O103b1): ManbTO3a, EUI00M03a, JIAaKT03a, aMUTIano3a,
caxapo3a. AHOMEpBl TIIOKO3BI W (PYKTO3BI, 0O-H, [-mucaxapuiasl. BoccranaBmuBaronme u
HEBOCCTAHABJIMBAIONIME YIIEBOABl. OCOOEHHOCTH CTPOEHHMS MPHPOAHBIX MOJIMCAXapuAOB Ha
npuMepe HEeJUTIOI03bl U KpaxMaia.

VYrneBonsl. Knaccugukanus u HoMeHKIaTypa yrieBogoB. MoHocaxapuabl.

19. IlpakTrueckas padora 4. Peakunu ¢ yuactuem (peHoa U XJIOPUCTOTO OEH30MIIA

Cunte3 (eHOKcHyKCyCHOM KucioTbl. CuHTE3 (OCH30MIaMHUHO)YKCYCHOM KHCIIOTHI (THIITYpOBON
KHUCJIOTHI).

Cunte3 ¢penmndensoara no merony lllorrena—baymana.

20. IIpakTuueckas padora 5. OKUCIUTENTFHO-BOCCTAHOBUTEIIHLHBIC PEAKIIUU B OPTAaHHUYECKOM CHHTE3E
CunTe3 n-6en3oxuHona. CuHTe3 omodopma.

21. IpakTrueckas pabota 6. AMUHOCOCAMHEHUS B OPTaHHUECKOM CHHTE3E

Cunte3 N-(4-rugpoxcudenmn) aneramuzaa (I-TWAPOKCHALCTAaHWINAA, mNapaueramona). CuHTes3
AMUHOYKCYCHOW KuCIOThl (mvmmHa). CuHTe3 ¢ramuvuaa (MMmuga  o-GTaleBod  KHCIOTHI,
M30WHI0IMH-1,3-110Ha).

22. IIpaktnueckas padora 7. [lonydenue a3okpacureneit

Cunre3 [B-nadronopanka. CHHTE3 M-HUTPOAHWIMHOBOTO KpacHOro. llomydeHne anm3apuHOBOTO
s)kenrroro P.

23. Tlpaktuueckas padora 8. [[MHaKOIMHOBAS MEpPErpyHIIHPOBKA

Cunte3 3,3-aumernnOytaHoHa-2 (muHakonrHa). CuHTe3 OCH3MMHAKOIMHA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Cnenunanu3upoBaHHbIE TabopaTopuu, 000pyIOBaHHBIE BHITSHKHBIMU IIKa(aMu.

JlabopaTtopHoe 06opyaoBaHuE IS IPAKTHKyMa.

XHUMpEaKTHUBBI.

JU1st IeKIIMOHHBIX 3aHATHH - ayAUTOPUH, 000PYI0OBaHHbIE ITPOSKTOPOM.

JIns IpaKTUYeCKUX 3aHATHH - HEOOXOANMOE KOMITBIOTEPHOE 000pYI0BaHHE C BHIXOIOM B HHTEPHET.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Opraanueckas xumus [Texct] / 1O. C. lllabapos - CI16.JIanp,2016
2. 3aj1auu 1o o0IIeMy Kypcy OpraHMIeCKOi XUMUH C PEHICHUSIMU JIJIsl 0aKanaBpoB, JIEKTPOH. BEPCHUs
neu. myonukauuu / C. C. Kapnos, B. H. Hypues, B. 1. Tepenun, I. C. 3aiiueBa. — Mockaa,
Jlabopatopus 3Hanmit, 2020



3. 3agaun no opranmueckoit xumun [Tekcr] / B. @. Tpasens, A. FO. Cyxopyxkos, H. A. TToxkapckas -
M.JIaboparopus 3anuii,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. Oprannueckas xumus [Tekct] : B 3 T. : yue0. mocobue st By3oB. T. 2 / B. ®@. TpaBens .— 2-e u3n.,
nepepa0. u gor. — M : BUHOM. Jlabopatopus 3nanwuii, 2013 .— 517 c.

6. Oprannyeckas xumust [Tekcet] : B 3 T. : yue0. mocobue st By3oB. T. 3/ B. ®@. TpaBens .— 2-e u3n.,
nepepad. u gorn. — M. : BUHOM. Jla6. 3nanwmii, 2013 .— 388 c.

Jlureparypa npenocrasinsercs Ha Kadeape:

7. W.W. I'pannbepr, H.JI. Ham, Opraanueckas xumus, 11-e u3n., crep., M. Jlans, 2022. — 608 c.

JomnonHurenbsHas auTeparypa
1. Oprannueckas xumus [Teker] : B 4 4. Y. 1 : yueOnuk ains By30B / O. A. Peyros, A. JI. Kyp, K. I1.
Bytun ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— 3-e u3z., ucnp. — M. : BUHOM. Jla0. 3Hanu#,
2007 .— 567 c.
2. Opraanueckast xumus [Tekcr] : B 4 1. Y. 2 : yaeOHuK 1 By30B / O. A. Peyros, A. JI. Kypn, K. II.
Bytun ; Mock. roc. yH-T uM. M. B. Jlomonocosa .— 3-e uzn. — M. : BUHOM. J1a6. 3nanwmii, 2007 .—
623 c.
3. Oprannueckas xumus [Teker] : B 4 4. Y. 3 : yueOnuk ains By30B / O. A. Peyros, A. JI. Kypm, K. I1.
Bytun ; Mock. roc. yH-T um. M. B. Jlomonocosa .— 2-e¢ uzn. — M. : BUHOM. Jla6. 3nanwuii, 2010 .—
544 c.
4. Oprannueckast xumusi [Teker] : B 4 4. U. 4 : yuebnuk ais By30B / O. A. Peyros, A. JI. Kypm, K. I1.
Bytun ; Mock. roc. yu-T uMm. M. B. JlomonocoBa .— M. : BUHOM. Jla6. 3nanwuii, 2009 .— 726 c.
Jlureparypa npenocrasinsieTcs: 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. CumbBepcreiin, @. Beocrep, [I. Kumn, CiekrpoMeTprudeckas HaeHTU(QUKAIUS OPraHUIeCKUX
co-enuHeHui M.: bunom. Jlaboparopus 3nanui, 2011. — 557 c.
3. @.J1. Baiizman OcHoBbl opranndeckoit xumun CI16. Xumus, 1995
4. A. Azumos, Kparkas ucropust xumun 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 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

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

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATDH ITOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

VYenenrHoe ocBoeHue Kypca Tpedyer:

— MOCEIICHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX YY€OHBIM TJIAHOM 110 AUCLUILINHE;
— BeJICHHsI KOHCIIEKTA 3aHITHI;

— HanpspKEHHON CaMOCTOSATENILHONW PaOOTHI CTY/ICHTA.



CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHUE PEKOMEHIOBAaHHOH JIUTEPaTypBI;

— TpopaboTKy y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITEIIbHOTO H3yUCHHUS;

— peleHue 3a1a4, npeaiaraeMbIX CTYICHTaM Ha 3aHATHSX;

— MOJTOTOBKY K BBIITOJIHEHHIO 33JJaHUH TEKYyIIeH 1 MPOMEKYTOYHOM aTTeCTaluy.

[TokazareneM BiaJieHHS MAaTEPHAJIOM CITy>)KUT YMEHHE O3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TEMaM
JHMCILUIIIHHBL

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MPEIo/IaBaTeto.

Bo3MOXeH MPOMEKYTOYHBIH KOHTPOJIb 3HAHUI CTYJACHTOB B BHJE PEIICHUS 33a]a4 B COOTBETCTBUH C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 1
KBaJU(PUKAHA: 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 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-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-1.2 CnocobeH CcTpOUTh MareMaTu4ecKhe
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl H OLICHKH

MOJIEJIH,

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBaHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

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

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3yueHus AUCIMIUIAHBI « OCHOBBI OPraHN4eCKONH XUMHI 00YyHaIOIINHCS OJKEH:

3HATb:

- OCHOBHbI€ [TOHATUS OPTaHUYECKOW XUMUHU;

- OCHOBHBIE CBOMCTBA Ba)KHEHUIINX KJIACCOB OPraHMUYECKUX COEIMHEHUN U UX IPUMEHEHHE;

- OCHOBHbIE MEXaHU3Mbl OPIaHUYECKUX PEAKLIU;

- OCHOBHBIE METO/IbI XUMHUECKON U CIIEKTPAIbHONW UACHTU(PUKAIIMHA OPIraHUYECKUX BEIIECTB;
- OCHOBHbIE IIPUEMbI paboThI B 1Ta0OpaTOPHK OPraHUYECKON XUMHH.

yMeThb:

- W300pakaTb CTPOCHHME THUIHMYHBIX MPEICTAaBUTEICH KJIACCOB OPraHMYECKUX COCTUHEHUH II0
HA3BaHUIO W Ha3bIBaTh UX MO CTPYKTYPHBIM (opMysaM Ha OCHOBE 3HAHMS NPUHIMIIOB HOMEHKJIATYPHI

U U30MEPHH;

- BBIACIATH B MOJICKYJIC PCAKIIMOHHBIC LICHTPHI,

OPOTHO3UPOBATH IMOBCACHUC OPraHUYCCKOIo

COEJMHEHUS B KOHKPETHBIX YCJIOBHUSX, UCXOIS U3 €ro CTPYKTYpbl U 3HAHMUs TUIMYHON PEaKLMOHHOMN

CHoCcOOHOCTH (DYHKIIMOHAJIBHBIX TPYIIII;

- IPOBOJUTH IPOCTON XMMMYECKUH 3KCIEPUMEHT II0 CUHTE3Y, BBIJCJICHUIO, OUUCTKE M XMUMUYECKOHN

I/IILGHTI/I(l)I/IKaL[I/H/I BCIICCTBA,

- 0OpMIISITH OTYETHI K JTA0OPATOPHBIM paboTaM.

BJA€Th:

- METO/IaMH OIPENIeNICHUS] BO3MOXXHOCTH MPOTEKAHUSI XUMHYECCKUX MPEBPALICHUI OCHOBHBIX KJIACCOB
OpPraHMYECKHX COCTUHEHHI B PAa3JIMYHBIX yCIOBUSIX;
- crocobamu 0e30MacHOro OOpalieHUsT ¢ TOPIOYMMHU M TOKCUYHBIMH BEIECTBAMH W JIA0OPAaTOPHBIM

000pyI0BaHHEM;

- METOJIaMH TIPUTOTOBIIEHUSI PACTBOPOB 33/IaHHOM KOHIIEHTPALINH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B BUJIE KOHTPOJIBHBIX paboT, JOMAIIHUH 3a1aHuH,

KOJIJTIOBKBUYMOB.

[Ipumeps! 3agaHmil TEKYIETO KOHTPOJIA:

1. I/ICXO):[H U3 aliCTUWICHA, ITPOIIAHOJIa U HCOPTraHNUYCCKUX PCArCHTOB IOJYUUTC 1—6pOMHeHTaH.

2. Jlng KaXI0il mapsl COEOUHEHWH YKa)XHUTe, SABISAIOTCS OHM 3HAHTHOMEPAMH, ITHACTEPEOMEPAMH,
CTPYKTYPHBIMH N30MEPaMU WIH UAECHTUYHBI.

3. Jlns mpeicTaBIeHHOTO U30Mepa BUHHOM KHCIIOTHI HAPUCYHTE TIPOEKIIMOHHBIE (hopMyIibl HbroMeHa 1
duiepa 1 ykaxkure KOHPUTYPALUIO BCEX XUPATbHBIX LIEHTPOB.

4. OObscHuTe, TMoYeMy H300yTaH, COAEpKAIIWil cielapl M300yTWIIEHA, NpPU JCHCTBUU H30BITKA
neiirepoceproit kucnotel (D2S04) npeBpainaercs B HoHajeiiTeponzodyran (CD3)3CH?



5. W3 aneruneHa m Apyrux HEOOXOAMMBIX PEareHTOB IMOJyYHTE LUMC- U TpaHC-rekceHbl-3. Kaxoii
CTEPEOXUMUYECKHUI Pe3ysIbTaT B3auMOJCHCTBUS 3TUX COCTMHEHNN:

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 Pa3IMYHbIC ITyTH POTEKAHMUS TIPUBEICHHBIX PEaKIUii?

7. U3 m-xkpe3ona, M300yTHICHA M HEOPTaHWYECKHX PEarcHTOB TONYYHUTE MHUIICBONH KOHCEPBAHT
(anTHOKCHOAHT) 2,6-Au-TpeT-0y THI-4-MeTHII(HEHO.

8. Kakume U3 mpuBeIEHHBIX COCIWHEHHH MOXHO OTHECTH K apOMAaTHYECKUM, HEapOMaTUYEeCKHUM,
aHTHAPOMaTUYECKUM?

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

10. CpaBHUTE OCHOBHOCTb aHWIMHA, N-HATPOAHWIWHA, LUKIOICKCHIaMUHA, JUITHIAMUHA,
MUMEPUINHA.

11. Monyuuts B-HadTonopanxk u3 6enszona u nHadramnna
12. Tlpennoxxute crnocoO MmorydeHus MUPUI0HA-2 U3 TUPUIVHA.

13. V3 M-aHW3uIMHA U aHWIMHA TOJIyduTe a3okpacutens X. Ha xiroueBoil ctajuu cOOpKH cKejera
UCHONB3YHTE OEH3UINHOBYIO IEPETPYIITHPOBKY.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[Tpumeps! BOIIPOCOB 3K3aMEHALIMOHHBIX OUJIETOB:

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

2. DuaHTHOMEpbl W nuactepeoMmepsl. Panemarsl. XupanbHocTh. [Ipunumn R, S-HOMeHKIATypbI.
CoenuHenus ¢ AByMs aCUMMETPUUECKUMHU aroMamu yniepoza. Ilpoexkiuu ®duiuepa.

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

4. Tumnbl opranndeckux peakuuid. [lonstus nykiaeodpwun, snexkrpodmi. Kinaccnpukanus XumMudeckux
peakuuii 1o  pe3yabrary: IPUCOENUHEHHUE, OTIIEIUIEHUE, 3aMelleHHEe, IeperpyIniupoBKa,
KJlacCcH(UKaLUs 110 XapaKTepy pearcHTa U THILYy pa3pblBa CBSI3U: TeTEpOIMTHUECKUE (HYKICOPHUIbHBIE,
3MEKTPO(UIIbHBIE), TOMOJUTHYECKHE: (paAMKalbHbIE), MOJCKYISPHBIE. DHEpreTHYecKHi Npopuiib
peakuuu. IIpumepsl peakmuii.

5. XUMUYECKHE CBOMCTBA alIKaHOB: TaJIOTCHHPOBAaHHE (XJIOpHUPOBaHHE, OpPOMHPOBAHUE) C
00pa3oBaHMEM TaJOTCHAJIKaHOB. MexaHU3M M SHEpPreTHKa LEMHBIX CBOOOTHOPAIMKAIbHBIX peakIuit
rasoreHupoBanusi. HutpoBanue ankanoB. OTHOCHTENIbHAs CTAOMIBHOCTH DPAa3IMYHBIX aJKUIBHBIX
panuKaioB. TepMUUECKUN KPEKUHT aJIKAHOB.

6. Aunkensl. [Ipupoga nBoiHOI cBsi3M B ayikeHaxX. [eomerpuueckas m3omepus ( ONpeneieHus U
HNOHATUSA LUC-, TpaHc- U Z-, B-  HoMmeHknarypsel). KartaiuTuueckoe TIuUApUpOBAHHUE AJIKEHOB.
TepmonrHamuueckas cCTaOMIBHOCTD aJIKEHOB Ha OCHOBE TEIUIOT THAPUPOBAHHUS.

7.  OnekrpoduinbHOe mpHcoeauHeHre Mo aBoiHOW cBA3U(AdE). MexanusMm peaknwii, 7- #
G-KOMIUICKCHI, SHEPreTHYECKU Mpodmib peakunu, OpomMoHHeBble MOHBL [IpaBmiio MapkoBHHKOBA.
l"anorenupoBanue, rugporajgoreHupoBanue. I'uaparamus.

8. CompspxkenHoe npucoeanHenne. OKUCICHHE alKeHOB /10 OKCHUPAHOB U 110J10B. O30HOIN3 aJKEeHOB,
OKHCIIUTEIbHOE U BOCCTAHOBUTEJIBHOE DACLICIJIEHHE O30HUIOB. PalukanbHble peakuuu ajaKeHOB:
npucoenunenne HBr mo Xapamry. KapOensl. Peakunu npucoenuaenns: KapOeHOB K aJIKEHaM.

9. AnkuHBI. DJIEKTPOHHOE CTPOEHHE TPOMHOHN CBA3H B aJIKMHAX. DJIEKTPO(UIBHOE MPUCOCANHEHHUE K
ankuHaM. PeaknMoHHas CIOCOOHOCTb  aJKMHOB. ['ajoreHHpoBaHHWe, THUAPOTAJIOTEHUPOBAHUE,
runparanus (Kydepos). BoccTaHoBnenne ainkuHOB A0 muc- W TpaHc-ankeHoB. C—H xucnotHocTsb
alieTuiIeHa. AUSTUICHU bl HATPUsl, MarHUs U MeIlU, UX [0JIyY€HUE U UCIIO0JIb30BaHUE B OPraHUYECKOM
CHHTE3E.



10. TanoreHcomepxame coequHeHHs. [anoreHankaHbpl, BaxHedmme npumepbl. OcoOeHHOCTH
anekTpoHHoro crpoenust cBsizu C-Hal. MuaykrtuHbli 3¢dext. HykineodunbHoe 3amemeHune y
HACBIIIEHHOTO atoma yriepona [loHsTrue o HykiieoGuiIbHOCTH, HYKICO(DUIIBL.

11. Kinaccudpukanus MexaHU3MOB peakiyii HykJIeo(huibHOTO 3amerieHus. OCHOBHBIE XapaKTePUCTHKH
SN1 u SN2 peakumii. Peakumu SN2-tuma. DHepreruueckuid npoduib peakuuid. BaibaeHoBckoe
oOpareHue.

12. Peaknuu HykieodmibHOTO 3amenieHrs SN1-Tumna, 3aBUCHMOCTD OT TPUPOJIbI paJUKama, YXOSIIeH
rpynisl, pactBoputens. [Ipumepsr peakumii. KapOokaTHOHBI, X yCTOWYHBOCTS.

13. Peakuumu SIMMUHHpOBaHUS, O- U [P-anuMuHUpoBanue. Kiaccudukauus MeXaHH3MOB
anumunupoBanus: E1, E2. Tlpasuno 3aiineBa. CuH- U aHTH- 3MMMUHHAPOBaHME. BiusHue mpupossl
OCHOBAaHMS M YXOISIIEH TpyNIbl HA HampaBiieHHe >nuMuHupoBaHus. Konkypenuus npoueccos E2 u
SN2, E1 u SN1.

14. Anxamuensl. 1,2-, 1,3- nuensl. byramuen-1,3, 0COOCHHOCTH CTPOECHWSI, COIPSDKEHHE JIBOWHBIX
cBsa3eil. ['anorenupoBanue u ruaporamoreHuposanue 1,3-nmuenos. 1,2- u 1,4- npucoeauHenue.

15. Huknoankanbl. Knaccupukanuss anuuukioB. DHeprus HampspkeHUs. CTpoeHHe LUKIONPOIaHa,
muKiIo0yTaHa, LUKIONEHTaHa, LuUKJIorekcana. Kondopmamum 1uxiorekcaHa. AKCHalbHBIE H|
9KBaTOpUajbHBIE CBSI3W B KOHQoOpManmuu "kKpecio" mukiorekcana. Kondopmamum MoHO- u
JM3aMEIIEHHBIX MPOU3BOIHBIX LUKIOreKcaHa. OCOOCHHOCTH XMMHYECKHX CBOMCTB COEIMHEHHH C
TPEXWICHHBIM [IUKJIOM.

16. Apomarnyeckue yrieBogopoabsl. Ctpoenue Oenzona. @opmyna Kekyne. MonekymsipHeie opoutaiu
oenzona. Kpyr ®pocra. Konmemiusi apoMarndHOCTH, dHeprus pe3oHaHca. [IpaBuno Xriokkeds.
Apomarnyeckue KaTHOHBI U aHMOHBbI. KOHZeHCHpOBaHHBIE apOMaTUYEeCKUe YIIIEBOJOPOAbL: Ha)TaIMH,
(beHaHTpeH, aHTpalleH, a3yleH U Ip. [ eTeporuKiInyeckue apoMaTHIeCKie COSANHEHNUS.

17. DnexTpoduirHOE 3aMeleHue B apoMaTrdeckoM psay. Knaccudukanus peakuuii apoMaruieckoro
anekTpoduinbHOro 3amenieHus. [IpeicraBieHHs O MeXaHM3ME pEaKLUUil, T- U G-KOMIUICKCaX.
Pe3onaHcHBIE CTPYKTYpBI. DHEPreTHUECKUN TPOPHIIb PEaKLIUH.

18. BimsgHue 3amecTuTeNss Ha CKOPOCTh M HANpaBICHHE IIEKTPO(UIBHOIO 3aMElIeHMs, CBS3b C
pacmpeneneHneM 3JIeKTPOHHOW IUIOTHOCTH. OpHEHTaHThl MEPBOro MW BTOporo poxaa. HurpoBanme
OeH30:1a, MexaHu3M peakiuu. IloyueHne noIMHUTPOCOSANHEHNU.

19. DnekTpodmiibHOE 3aMelIcHHE B apOMaTHYecKoM psay: [aloreHupoBaHWE, MEXaHU3M pPEakIuu
raJIOrTCHUPOBAaHUSl apeHoB, Karanu3 kucinoramu Jlptonca. CynbdupoBaHue, MeXaHU3M pPEaKLHUH,
KWHETHYECKUI U TepMOIMHAMUYECKUH KOHTPOJIb B PEaKLUK Cyab(pUpOBaHUS HA mpuMepe HadrannHa.
[TonsaTue 06 urco-aTake U UICO-3aMELICHHH.

20. DOnexTpouiIpHOE 3aMelleHHE B apOMAaTHYEeCKOM psAAy: aJKWIMPOBaHHUE AapeHOB IO
@punento-Kpadtcy, nonuankuianpoBaHue, MOOOYHbIE MPOLIECCHl - W30MEPU3ALNs AJKHINPYIOLIETo
areHTa W KOHEYHBIX MPOAYKTOB. AnmnupoBaHue apeHoB mno @punemo-Kpadtcy. Aumnupyromme
areHTbl. MexaHu3M peakuuH. PernoceseKTUBHOCTh — aluivpoBaHus. DOpMUIMPOBAHUE IO
I'arrepmany-Koxy 1 ponCcTBEHHBIE pEeaKIVH.

21. HyxkneopunbHoe apomarmueckoe 3amenieHne. OOIIpe NPEACTaBICHUS O MEXaHH3MeE
HYKJICOQMIBFHOTO 3aMelieHusl. MexaHu3M OTLIETIICHUS-IPUCOCINMHEHN Ha NpHMEpe MpeBpalieHus
rajioreH0eH30J10B B (PEHOJIBI M apOMaTH4ecKHe aMHHbL. MexXaHH3M NPUCOEIUHEHUS-OTILEIUICHUSI.
Kommieke Meitzenreiimepa.

22. Apomaruueckue ymieBoAoponbl. Peakuum ¢ paspylnieHUEM ~apOMaTHYECKOM  CHCTEMBI.
Karanutuueckoe ruaprupoBaHHe apeHOB, BOCCTAHOBJIEHHME apeHoB 1o bepuy. Peakuuu, He
3aTparuBamIINe apOMATHYECKy0 cucTteMy. OKHUCIICHHE alKWIOCH30J0B J0 KapOOHOBBIX KHUCIOT,
anbAETHAOB U KeTOHOB. OKHCIIEHHE KOHJIEHCHPOBAHHBIX apOMaTHYECKUX YTIEBOIOPOIOB. 3aMeleHe
BO/IOpO/ia B OOKOBOH IIeNH aJIKMIIOEH30JIOB Ha TallOTeH. beH3WIIBbHBINA pajuKan. AJUTHIBLHBIA pajrKal.
AnnuibHOE ranoreHupoBanue. n-OpOouTany aJuMIbHON CHCTEMBI.

23. CoenuHeHUs1 CO CBs3bI0 ymiepoA-mMeTamn (Meramioopranuieckiue coequHenus). Jlutuid- u
MarHMHOpraHWYeCKHe  COEAMHEHHS, JJNeKTpoHHoe  crpoeHue cBisu  M-C.  Ilomydenue
B3aMMOJCUCTBUEM MeETAJla C aJKWIraJoreHuIaMu, nepemeraumposanue. PaBHoecue Illienka.
Peakuuu ¢ yrneBogoponamu (C-H kucnoramn).

24. CriupTsl U ipocThie 3¢upbl. OMHOATOMHBIC CITUPTHI, THOJEL. CBOMCTBA CITUPTOB, BOJJOPOHAS CBA3b.
3ameleHre THIPOKCUIIBHOW Tpynmbl B COUpTax Ha ranoreH. Jlermaparamus cnuptoB. OKHCIEHHE
MIEPBUYHBIX CIIMPTOB JI0 ANBJETHIIOB M KapOOHOBBIX KHUCIIOT, BTOPUYHBEIX CIUPTOB 10 KETOHOB.
PearenTts! okucieHra Ha OCHOBE XpOMOBOTO aHTUIPH/IA U IBYOKHCH MapraHia.



25. JIByxaToMHbBI€ CITUPTHI. DTWICHITIUKOIb U IuiepuH. [luHakonuHoBas neperpynmnupoBka. IIpocrteie
3¢upel. CBoicTBa MpOCTHIX 3(UPOB: 00pa3oBaHHME OKCOHUEBBIX COJICH, paclleIUIeHHE KHCIOTaMH,
oOpa3oBaHne TUApONepokcHIoB. OKcHpaHbl. PackpblTHe OKCHPAaHOBOTO IMKJIA IO JeHCTBHEM
3NIEeKTPO(UIBHBIX U HYKJI€OPMIbHBIX areHToB. L{nknnueckue npocTeie 3upbl, KpayH-3(QUphL.

26. ®ecnonbl. denonbl kak OH-KUCIIOTHI, BIMSHUE 3aMECTHUTENC Ha KHUCIOTHOCTH (DEHOJIOB.
Kymonbubiii mpouecc. Peakiuu 3meKTpoUIBHOTO 3aMELICHHS B apOMarUdecKoM sjpe (eHosoB
(MexaHHM3M): TaJIOTEHUPOBAaHUE CYNb(UPOBAHUE, HUTPOBAHUE, ATKHIMPOBAHHE.

27. KapOokcunupoBanue (peHONATOB MIeIOUHbIX MeTa/uioB 1o Konbbe. @opmminpoBanue GeHOIOB MO
Peiimepy-Tumany, n Bunbscmaiiepy. [leperpynmuposka ®@puca. [leperpynnupoBka aqumioBbix SQUPOB
¢denonos (Kmsiizen). Okucnenne GHeHONOB.

28. Anpieruisl U KETOHBI. OIEKTPOHHOE CTPOEHHE KapOOHWIBHON TPYIIBI, €€ MOJSPHOCTh H
HoJsIpU3yeMocTb. BakHeliue anbaeruipl U KeToHbl. DopManbAeruj, aueraibJerujl, aueToH,
apoMaTHYecKue ajbJeruapl M  KeToHbl. lIpencraBieHuss © MeXaHU3ME HYKJICO(QHIBHOTO
MPHUCOETMHEHHS 110 KapOOHMITBbHOHU Tpynie. KUCIOTHBIN 1 OCHOBHOM KaTaiu3

29. Anpaerunipl M KETOHBI, IPUCOEAMHEHHE BOJIBI, CIIUPTOB. AlleTanu U monyanertanu. [lomydenue
HUAHTMAPUHOB. B3anMoseiicTBre aibernioB U KETOHOB ¢ uinnamu gocdopa (Buttur).

30. B3aumopelicTBue anpAeTruioB U KETOHOB C a30TUCTHIMM OCHOBaHUSAMHU. OKCHUMBI, I'MJpPa30HBbI,
¢enmnruapasonsl.  OcHoBanusa ludda, yporponmH. Peakumum anpaeruioB W KETOHOB C
METaJJIOOPraHUYECKUMU COEIUHEHUSIMH.

31. Kero-enonpHas tayromepus. EHonmuzanus anpIeruioB U KETOHOB B PEAKIIMAX TajJOTeHHUPOBAHUS.
BrusHue CTpyKTypHBIX (DakTOpOB W TPHUPONBI PACTBOPUTENS HA TIOJOXKEHHUE KETO-CHOJIBHOTO
paBHOBecHs M 3aBUCUMOCTh ero oT cooTHomeHuss CH- u OH-KkuciaoTHOCTH KEeTOHa W eHoJja.
ANbI0TBHO-KPOTOHOBAS. KOHACHCALUSA AJIbICTU0B U KETOHOB B KHCIJION U LIEJIOYHOMN Cpelie, MEXaHU3M
peakiun. beH3onHOBas KOHAEHCAIVs. AMUHOMETHIIMPOBAHUE allbJCTHIOB U KeTOHOB (MaHHHX).

32. Peakuuu BOCCTaHOBJICHUSI KapOOHMIIBHBIX COEIMHEHHWH. BoccTaHOBIEHNE abJeTHAOB U KETOHOB
70 CIIUPTOB, PEAareHThl BOCCTAHOBJICHHUS; BOCCTAHOBJIECHUE KapOOHWIBbHON rpynmsl 10 CH2-rpynmsr;
peakuun Kmwkxnepa-Bonbsda u Knemencena. BoccraHoBuTenbHAS AUMEpHU3aLNs aIbJIETHIOB U KETOHOB.

33. Peaknmu OKHCIIEHHS aJIbJETHIOB, PEareHThl OKUCICHHUS. /JUCTpOnOpLHHOHIPOBAaHIE AJIbIETHIOB 11O
Kannunapo. BoccraHoBuTenbHOE aMHHUPOBaHHE KapOOHWIBHBIX COEOUHEHWH. BzammopeiicTBue
aNbJIETUIIOB U KETOHOB ¢ (popMuarom ammMoHus (peakius Jleikapra).

34. o,B-Henpenenbuble anbaerusl U KeToHbl. AkponenH. Me3zoMepHsblil 3¢ ¢exT, conpsbkenne C=0 u
C=C cBageil. Peakuuu 1,2- u 1,4-npucoenvHenus TUTHHOPTaHUYECKUX coenrHeHnil. BoccranoBnenue
HEenpeAeTbHBIX KapOOHMIBHBIX COETMHEHH.

35. HurpoankaHbl. DJEKTPOHHOE CTPOEHHWE HUTPOTPYIIBL. BocCcTaHOBIEHHWE HUTPOCOCAMHEHHM B
aMUHbl. AMHHBI. AMHHBI KaK OCHOBaHHS. AJKWIMPOBAHWE W ALMIIMPOBAaHHE aMHUHOB. Pa3znoxxeHue
THIPOKCUIOB TETPAAIKWIaMMOHUS (3MMuHUpoBaHue 1o [opmany).

36. Apomaruueckne aMHHBI. BOCCTaHOBIEHHE apOMaTUYECKHX HUTPOCOEAMHEHWH B KHUCIOHW U
menoyHol cpeae. CpaBHEHHE OCHOBHBIX CBOWCTB ain(aTHYECKUX M apOMAaTUYECKHMX aMHUHOB.
BnusHue Ha OCHOBHOCTH aMMHOB 3aMECTHUTEINCH B apoMaTHdeckoM siape. Peakuuu 31eKTpoduiIsHOro
3aMelIeHUs] B OEH30JIbHOM SiIpe apoMaThdecKux aMMHOB. OKHUCIIEHHE U TaJOr€HUPOBaHNE aMUHOB.

37. unazocoenuHeHUs. ApoMaTHYeCKHE IUAa30COENMHEHHA. Peakiuu AHa30TUpOBaHUS IMEPBUYHBIX
apoMaTHYeCKUX aMMHOB. MexaHu3M, Ipupoaa HUTpo3upyrouiero areHra. CTpoeHue U yCTOHYMBOCTh
conell auasoHMd. Peaknuu AMAa30COEAMHEHMI C BBIJEICHMEM a30Ta: 3aMeHa JAHa30rpynmnsl Ha
I'UJIPOKCUIIBbHYIO, FAJION€H-, IIMaHO- IPYIIITY U BOJAOPOL.

38. Peakmum nuasocoequHeHMH Oe3 BBIZEICHUS a30Ta: BOCCTAHOBICHHE [0 apWITHIPA3HHOB,
azocoderaHue. A30COodYeTaHME KaKk  peakuus  OJIeKTpoMIBHOrO  3aMelieHus. A30- U
JMa30COCTABIAIOIINE, YCIOBUS COYETaHWs C aMMHaMM U QeHomamu.  Anudaruyeckue
JUA30COETUHECHHUS.

39. KapboHOBbIe KHCIOTHL. DIEKTPOHHOE CTPOCHHE KapOOKCWIBHOM rpynmbl. Biausaue 3amectureneit
B OPraHMYECKOM pajuKaje Ha KHUCIOTHOCTb KapOOHOBBIX KHCJIOT. l'alloreHHpOBaHME KHUCIOT IO
llenro-®onbrapay-3eTuHCKOMY. [Muponutnueckas KETOHM3aIus, peakuuu Koin0e,
boponnna-XyHcnukkepa.

40. TIpomsBomHble KapOOHOBBIX KHUCIOT. [amoreHaHruapuabl. Peakiuu rajoreHaHTHIPUIOB C
HYKJICO(QHUIBHBIMU peareHTamMH (BOjaa, CIUPTHL, aMMHUAK, aMUHBI, THAPA3UH, METAUIOOPTaHUYECKHE
coequHeHus). BoccraHoBienne 10 Po3zeHMyHIy M KOMIUIEKCHBIMM T'MIpHUIAMH  METAJUIOB.
BsaumopneiicTBre quasoMeTana ¢ rajJoreHaHruApuaaMyu KapOOHOBBIX KUCIIOT.



41. Cnoxuble >hupbl, peaknus 3Tepuduranuu. Peakiuu clioxHBIX AUPOB: TUAPOIN3 (MEXaHH3M
KHCJIOTHOTO M OCHOBHOTO Karajin3a), aMMOHOJIN3, epearepudukanus. CioxaodGpupHas KOHASHCAUs
(xonpencarus Knsiizena), B3auMOAEHCTBHE C MarHuili- M JUTHHOPTaHUYECKUMU COCOUHEHHSIMH,
BOCCTAHOBJICHHE CIIOKHBIX 3(PHUPOB 10 CIUPTOB M ABACTUAOB KOMIUIEKCHBIMU THAPUAAMH METAJUIOB,
BoccTaHoBieHue 1o byBo-bnany, annnonHoBas KOHAEHCAIUS.

42. Amuapl KapOOHOBBIX KHCIIOT. ['MAponM3, BOCCTAHOBICHHE A0 AMHHOB, JETHApATAIUs aMUIOB.
[lonsatue o cekcreTHbix mneperpynmupoBkax. lleperpynmmpoku lodpmana, Kypumyca. Hutpuisl
I'mpponus, aMMOHONM3, BOCCTAaHOBIEHUE KOMIUIEKCHBIMU THUAPUAAMH METAJJIOB [0 aMUHOB,
B3aUMOJIEICTBUE C MarHUil- ¥ TUTHHOPTraHUYECKUMHU COETUHEHUSAMU.

43. Adruapunbl KapOOHOBBIX KHCIOT. Peakunm aHruapumoB KUCIOT. J[ByXOCHOBHBIE KapOOHOBBIE
kucsotsl. I1laBeneBas, MaloOHOBas, SIHTApHAs! KUCIOTHL. ApOMaTH4ecKue TUKapOOHOBBIC KHCIIOTHI.

44. Peakumu snektpoduibHOro 3amenieHus. Wumon. Peaknuu amekTpoduiabHOrO 3aMelieHus B
MAPPOJIBHOM KOJbIIE HHIOJIA.

45. TeTepolUUMKINYECKHE COCAMHEHHs. [ISTHYICHHBIE apOMaTHYECKHE TIeTEePOLMKIBI C OTHHM
rerepoaroMoM (TeTepoluKiIoneHTaaruensl). dypan, troden, muppon. AnumodoOHOCTs dypaHa u
nupposya. Peaknmu 3meKTpoQHUIbHOTO 3aMENICHUs] B MSATHWICHHBIX apOMAaTHYECKUX TeTEePOIMKIIax:
HHUTPOBaHKE, CYIb(QHUPOBaHKE, rAJIOreHUPOBaHKHE, HOPMUIIIUPOBAHUE, ALWINPOBAHHUE.

46. lllectuuneHHble apoMaTUUYECKUE TETEPOLUKIIBI C OJHUM TIeTepoaroMoM. [IupuIuH M XUHONUH,
3JIEKTPOHHOE CTPOEHHUE, CPaBHEHHWE C CPAaBHEHUE C IISITHWICHHBIMH TeTeponukiaMmu. OCHOBHOCTB
nupuauHa. Peaknuu nupuavHa ¢ ankwiragoreHunamy. OKUCIEHHE U BOCCTAHOBJIEHHE NUPUIMHA.
Peakuuu snexTpouiIbHOTO 3aMelleHus] B NMUPUOMHE M XWHOJMHE: HUTPOBAaHUE, CYIb(UpPOBaHHE,
raJloreHUpOBaHUE.

47. N-Oxcupl MUPUIMHA M XUHOJIMHA U UX UCIIOJIb30BAaHHUE B PEAKLIUH IEKTPOPHILHOTO 3aMEIEHHS.
HyxneopunesHoe 3amemieHue aToMOB BOAOPOAA B NHUPUAMHE B PEaKUUsIX C aMHIOM HaTpHs
(UnunbaluH), THIPOKCUIOM HAaTpHs. | eTepouKibl ¢ IBYMsI IeTepoaToMaMiu B IHKIE (MMHIA301,
MUPa30Jl, TUPUMHUIINH, TyPUH).

48. I'mapoKco- U OKCO- KUCIOTHI, BXKHEHIIINE IPUMEPHI, 0/B- HOMEHKIIAaTypa. ALETOYKCYCHBINA 3dup 1
ero MCIoib30BaHUE B cuHTe3e. Kero-eHonmbHas TayTomepust 3GHUpPOB B-KETOKUCIOT, aMOWICHTHBIH
XapakTep eHONAT-UOHA. O,3-HeHaChIeHHbIe KUCIOTh. DyMapoBasi 1 MaJeHHOBAsI KUCIIOTHI, UX 3(QUPHI,
MaJICUHOBBIA aHTUIPULL.

49. AmwmHokuciotel. CTpOo€HHE M CBOWCTBA AMHHOKHUCIOT. (O-AMHHOKHCIIOTBI, [-aMHUHOKHCIOTHI
(B-ananum, acriaparus). Baxwneiimme AMHUHOKHCIIOTBHI, CTEPEOXUMUS AMHUHOKHCIIOT,
D/L-nomenknarypa. CuHTe3 aMUHOKHCIOT. Pa3zjeneHue pameMUYecKux cMeced aMUHOKHCIIOT.
[entuner u Oenku. [lentunnas cBa3pb. [Ipumeps! au- u TpunentuaoB. CHHTE3 NENTHIOB, 3alUTHbIC
IpYMIIbI IPY CUHTE3€ NENTHIO0B.

50. YrneBonsl. Knaccudukanus 1 HOMEHKIATypa yIiieBoJoB. MOHOCaXapH/Ibl M TOIHUCAXapyIbl. Buibl
MoHocaxapunoB. [IpocTpancTBEHHOE CTpoeHHE MOHOCaxapuaoB. L- u D-yreBoasl. @opmynsl Ouiepa
n Xeyopca. Konpyaro-nenHas TayTOMepUsi MOHOCAXapuJoB, MyTapoTauus. ONUMepU3alus
(mpeBpatieHne anbao3 B 2-KeTo3bl). BakHeilmume peakunnm moHocaxapuaoB. OKHCICHHE albI03 A0
aJIbJIOHOBBIX U aJIbJIaPOBBIX KUCIOT. OKUCIUTENBHOE PACLICIIICHUE.

51. VYmeBonpl. VYiiMHEHHWE W YKOpOUEHHWE YIIeBOAHOM uenw. Jlucaxapuasl (OMO3BI): MallbTo3a,
HenmIo01o3a, J1akTo3a, aMUTAano3a, caxapo3a. AHOMEpHI IIIOKO3bl U (QPYKTO3BI, O- U P-Iucaxapuisbl.
BoccranaBnuBarone M HEBOCCTaHABIMBAIOIIME YIIEBOAbl. OCOOEHHOCTH CTPOEHHS NPHPOAHBIX
MOJINCaxapu0B Ha IPUMEPE LEIUTION03bI M KpaxmMara.

[Ipumep sKx3aMeHaIMOHHOTO OMera:

1. MHOroaroMHble CHOUPTHL. OJTWICHIIHKONb M TIULEpUH. [IMHAKoIMHOBasg meperpynmnupoBKa.
[Ipocteie »¢upbl. CpoiicTBa MPOCTHIX 3(PHUPOB: 00pa3oBaHME OKCOHUEBBIX COJICH, pacIleIiCHUE
KHCI0TaMH, o0Opa3oBaHuE TUAPONEPOKCUAOB. OxcupaHbl. PackpeiThe OKCHPaHOBOIO IMKIA MOJ
NCUCTBHEM OJIEKTPOQUIBHBIX 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€ MENTH/IOB.

3. OcymecTBuTe CHHTE3  HW30BAJIECPUAHOBOrO  anplerufa(3-mMertwiOyTaHans), HUCXOUs W3
3-meTunbyteHa-1.

HpI/IMep OK3aMCHAITMOHHOI'O ounera:



1. DnekTpodmibHOE 3amelieHHe B apomMartuueckoM psay. Kiaccudukanus peakuuii apoMaTuiecKkoro
anekTpodunbHOro 3amenieHus. [IpeicraBieHHs O MeXaHM3ME pEaKLUil, T- U G-KOMIUICKCaX.
Pe3onaHcHBIE CTPYKTYpPBI. DHEPreTHUECKUN TPOPHIIb PEaKLIUH.

2. YreBonbl. Knaccudukanuus u HoMeHKIaTypa yrieBogoB. MoHocaxapuabl U monucaxapuasl. Bust
MoOHocaxapuaoB. IIpocTpancTBeHHOE CTpOoeHHE MOHOcaxapuloB. L- u D-yrmeBonbl. ®opmysel Ouiiepa
n Xeyopca. Kompuaro-nemHass TayToMepusi MOHOCAxXapugoB, MyTapoTauus. ONHMEpPH3aLU
(mpeBparienne anpao3 B 2-KeTo3bl). BaxHeilmue peakund MoHocaxapuaoB. OKHCIEHHE aiblo3 0
AJIbJJOHOBBIX U AJIbJJAPOBBIX KUCIOT. OKUCINTENFHOE PaCUICIIICHHE.

3. lonyuuts B-Hadronopanx u3 6erszona n Hapranuna .

Kpurepuu onieHuBanus
Ouenka ommyao 10 OamoB - BBICTABIISICTCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Ouenka omm4yHO 9 OaloB -  BBICTABISETCS  CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE MPU PElIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHAMN.
Ouenka ommmuHOo &  0GanoB - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHCTeMaTH3HPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka xopouro 7 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHbIC 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 NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomio 5 6ajioB - BBICTaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TIPOrPaMMHOTO MaTrepuana, HO IpU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJbHEHIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ynOBIETBOPUTENbHO 3 0Oama - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMi yu4eOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro O0yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEYIOBIETBOPUTENBHO 2 Oana - BBICTABIAETCS CTYICHTY, KOTOPBIH He 3HaeT OojblIel 4acTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OrneHka HEYHOBIECTBOPUTENBHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HpI/I OPOBCACHUUN YCTHOI'O 3K3aMCHaA 06yan0H_[eMyc;1 OpeaoCTaBIIACTCA 40 MHHYT Ha MMOATOTOBKY.
HJ’II/ITGHBHOCTL OK3aMCHA IJId KaXXA0T0 CTyACHTAa HC JOJI’KHA MPCBBIINIATH ABYX ACTPOHOMUYCCKUX YaCOB
C MOMCHTA ITOJTY4CHHUA ounera.



JuddepeHnnpoBaHHbI 3a4eT BO 2 CEMECTpPE BBICTABISETCA HA OCHOBE OIIEHOK 33 MEpOIPUATHS
TEKYILEro KOHTPOJIs (KOTPOJIbHBIE pabOThI, JOMAIIHUE 3a/laHUs, KOJUIOKBUYM).

HuddepeHurpoBanHblii 3a4eT B 3 ceMeCTpe BBICTABISIETCSI HA OCHOBE OLIEHOK 3a JIAOOpaTOpHBIE H
KOHTpPOJIbHBIE pabOThl 1OCie O0O0s3aTeNIbHOTO BBIMOJNHEHWS M 3allUThl OOydaromuMmcs Bcex
MPESYCMOTPEHHBIX MporpaMmoi jJadoparopHeix pabot. [Ipu BeIcTaBieHHHM OLEHOK 3a JIabopaTopHbIE
paboThl yUUTHIBAIOTCS YMCTOTa M BBIXOX IIpenapara, o(opmieHHE OT4eTa, KadyecTBO OTBETOB Ha
JOTIOJTHUTEIbHBIE BOIPOCHI IO TeME PaOOTHI.



