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Pabouas mporpamma cocraBieHa B COOTBETCTBUM ¢ DeneparabHbIM rOCy1apCTBEHHBIM 00pa-
30BaTeNbHBIM CTaHJAPTOM BBICHIET0 0O0pa3oBaHMA IO HampaBieHHIO nMoaArotoBkd 04.06.01 Xumu-
Yyeckre HayKu (YpOBEHb MOATOTOBKHU KaJpoB BhIcIIeH KBanupukanun) (yreepxkaeH [Ipukazom Mu-
HUCTepcTBa 0OpazoBanus u Hayku PO ot 30.07.2014 Ne 869)

PABOYAS ITPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanuu YueHOro coBera
NpHX CO PAH mporokon Ne 7 ot 30 mas 2018 r.

/1//, 9 4 /'4
HavanpHuk otTaena acnupaHTypbsl  K.X.H. 7 //W H.H. Tpodumona

1. Heau v 3a1a4u y4yeOHOM TUCIHIIIMHBI

PaccmarpuBaemasi AUCHUIUIMHA OTHOCUTCSI K OCHOBHBIM JUCLMIUIMHAM IIPU MOAIOTOBKE ac-
NUPAHTOB, 00yJaromuxcs mo npoduito Oprannyeckas XUMUSL.

Heablo uM3y4eHHsl AUCUMILIMHBI SBISETCA NpUOOpeTeHue (QyHIaMEHTaJIbHBIX 3HAHUM U
NPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS MPO(ECCHOHATFHONW HAYYHO-HUCCIIEI0BATELCKOM, MH-
HOBALIMOHHOM M 00pa3oBaTeNbHOIN JEATETbHOCTH B OOJACTH OPraHUYECKOM XUMHHM U B CMEXHBIX
oOmactsx Hayku; (opMupoBaHHe 0000IIAIONICH TeopeTHUecKoW Oasbl ais M3ydeHHUs (yHIaMeH-
TaJIbHBIX OCHOB OPraHUYECKON XUMHH U BO3MOKHOCTH UX UCIIOJIb30BAaHUs Ha MPAKTHUKE.

3agauu:

e (opMupoBaHHe y 00yUarOIIUXCsl COBPEMEHHBIX PEACTABICHNN 00 OpraHMYecKoi XUMUH, ee

POJIM U 3HAUUMOCTH B COIMIOCTABJICHUH C IPYTMMU XUMUYECKMMU HayKaMH;

e (opMupoBaHHe TITyOOKOTO TOHUMAHUS OOIMINX 3aKOHOMEPHOCTEH 3aBUCUMOCTH CBOICTB Op-

FaHUYECKUX COEAMHEHUH OT UX CTPOCHHUS;

® OCBOCHHE HAaBBIKOB TEOPETUYECKOTO aHAIN3A PE3YIIBTATOB HKCIIEPUMEHTAIBHBIX UCCIIEIOBA-
HUI B 007aCTH OPraHNYECKOW XHUMUHU;

® OCBOEHHME METOIOB IUNIAHUPOBAHUS HKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX UCCIIEIOBaHUA;

e 0OyuyeHHe YMEHUIO CUCTEMaTU3HpPOBaTh U 00001IaTh Pe3yIbTaThl COOCTBEHHBIX HCCIEI0Ba-

HU B CONOCTABICHUHU C U3BECTHBIMU JINTEPATYPHBIMU JaHHBIMU;

e 0oOyueHHe yMEHUIO O(pOPMIISITE PE3yIbTaThl COOCTBEHHBIX HCCIICIOBAHNN B BHJIE TTYOJIMKa-

[IAH, OTYETOB, TOKJIAJIOB.

2. MecTto aucuuimiinHel B ctpykrype OOII

2.1. Vuebnas muctmuimHa b1.B.OJ].1 «Opranudeckast XuMus» BXOJUT B BAPUATUBHYIO YaCTh
MEXIUCIUIUTMHAPHOTO NpodeccroHansHoro Moxyis OOIL.

2.2. JlanHas mporpaMMa CTPOHMTCS Ha IPEEMCTBEHHOCTH TPOTPAMM B CHCTEME BBICIIIETO
oOpa3oBaHusl W mpenHazHaueHa Juig acnupantoB MpUX CO PAH, npomeammx ycnemHoe
oOydeHue Mo MporpaMMe MOATOTOBKM MarucTpoB WM crenuanuctoB. OHa OCHOBBIBAaeTCS Ha
MOJIOKEHUAX, OTPAKEHHBIX B YYEOHBIX IpOrpaMMax YKazaHHBIX YypoBHeH. i ocBoeHHs
quciumuinHel - «OpraHuydeckas XUMHs» TpeOyroTcsl 3HaHUST M yYMEHMs, NpHOOpeTeHHbIE
00y4aroImuMucs B pe3yIbTaTe OCBOCHUS psJia TUCHMITIMH (pa3aesioB TUCIMIUIMH), TAKUX KaK:

—TeopeTnueckre OCHOBbI OPraHUYeCKOT0 CHHTE3a;

—PU3NKO-XUMHUYECKNE METOIBI UCCIIEJOBAHMSI CTPYKTYpPBI BELIECTB;

—OCHOBBI CTEPEOXUMUH;

—XuUMUS 3JIEMEHTOOPraHUYECKUX COEIUHEHU;

—MexaHn3MBbl OPraHUYECKUX PEAKIINN;

—XuMUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI;

—OCHOBBI KBaHTOBO-XMMHMYECKOTO MOJIEIIMPOBAHUSI CTPOEHUS MOJEKYJl U pPEeaKIHOHHOU
CIIOCOOHOCTH BEIIECTBA.

2.3. lucimmuinHa «OpraHndeckast XuMUs Heo0X0iMa MPH MOATOTOBKE K TOCYIapCTBEHHOU
UTOTOBOW aTTECTALINU.



3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI

[Tpouecc u3yueHus AUCUMIUIUHBI «OpraHudeckass XMMUs» HampaBieH Ha (opMHpOBaHUE

9JICMCHTOB CJICAYIOIINUX KOMHGTCHL{I/Iﬁ B coorBercTBuu ¢ OOII mo HaIlpaBJICHUIO IMOATOTOBKH

04.06

>

.01 Xumuyeckue Hayku, Tpoduiis Opranndeckas XUMUs:

Ynueepcanvnvie komnemenyuu:

CIOCOOHOCTh K KPUTHUYECKOMY aHaJIU3y M OLEHKE COBPEMEHHBIX HAy4HbIX JTOCTHIKEHUH,
TeHEPUPOBAHUIO HOBBIX HJICH MPH PEIICHUH MCCIEN0BATEIbCKUX M MPAKTUYECKUX 33j]ad, B
TOM YHCJI€ B MCKIUCIUIUTMHAPHBIX obmacTsax (YK-1);

CIOCOOHOCTh MPOEKTHPOBATH U OCYILECTBIISATH KOMIUICKCHBIE MCCIIEIOBAHUS, B TOM YHCIIE
MEXJUCLUIUIMHAPHBIE, HA OCHOBE IEJIOCTHOTO CHCTEMHOI'O HAay4YHOTO MHPOBO33PEHHS C
UCIIOJIb30BAHUEM 3HAHUH B 00acT ucropuu U Guiocopun Hayku (YK-2);

TOTOBHOCTh y4YacTBOBaTb B Pa0OTE POCCHUMCKMX M MEXIYHapOJHBIX HCCIEI0BATENbCKUX
KOJUICKTUBOB 110 PEIICHUIO HAYYHBIX U HAy4HO-00pa3zoBarenbHbIX 3a1a4 (YK-3);
TOTOBHOCTH MCII0JIb30BaTh COBPEMEHHBIE METO/ABI M TEXHOJOIMM Hay4YHOW KOMMYHUKAIUH
Ha rOCyIapCTBEHHOM M MHOCTpaHHOM si3bikax (YK-4);

CIOCOOHOCTh IUIAHUPOBaTh W pellaTh 3aJauyd COOCTBEHHOI'O IMPO(ECCHOHAIBHOIO U
auaHoctHOro passutus (YK-5)

Oowenpogpeccuonanvnovie Komnemenyuu:

CIIOCOOHOCTh CaMOCTOSITEIEHO OCYIIECTBIISATh HAYYHO-MCCIIEIOBATEIbCKYIO AEATEIBHOCTD B
COOTBETCTBYIOLIEH MpodeccroHaIbHOM 007aCTH C HCII0JIb30BAaHUEM COBPEMEHHBIX METOI0B
UCCIIeI0BaHHs U MH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHomoruid (OITK-1);

TFOTOBHOCTh OpraHHM30BaTh pabOTy MCCIEI0BATENbCKOIO KOJUIEKTHBA B 00JACTH XUMHUM U
cmexHbIx Hayk (OITK-2);

TFOTOBHOCTh K IIPENOJABaTEIbCKOW JEATENbHOCTH II0 OCHOBHBIM 00pa30BaTeJIbHBIM
nporpammam Bhiciero oopazoanus (OITK-3).

Ilpogpeccuonanvnvie Komnemenyuu:

yrIyOJieHHOE 3HAaHHE TEOPETHYECKUX U METOIOJIOTUYECKUX OCHOB OPTraHUYECKOW XHMMUH,
yMEHHUE IMPOBOAUTH aHAJIM3 U OTOOp 3aJady M MpoOJieM, CaMOCTOSITEIbHO CTAaBUTh LEJb
UccieI0BaHus HanOoJiee akTyabHBIX MpoodiieM opranudeckoit xumun (I1K-1);

CIOCOOHOCTh CTaBUTh M PELIaTh MHHOBALIMOHHBIE 3371a4l B 00JACTH OPraHMYECKOW XUMUH,
CBSI3aHHBIE C TIOJYYCHHEM OPTaHWYECKHUX BEIIECTB, MX NPAKTUYECKUM IPHUMEHEHHEM,
OTIpe/IelIEeHUEM CTPOEHHUs] M PEaKIMOHHOW CHOCOOHOCTH C MCIOJIBb30BaHMEM TIITyOOKHX
(byHIaMEeHTaTBHBIX U crienuabHbIX 3HaHu# ([1K-2);

BJIaJieHHe 0a30BBIMU IMPEJICTABICHUSMH O TEOPETHUYECKUX OCHOBAX OPraHUYECKOH XMMMH,
MEeXaHU3MaX OPTraHWYECKHUX PEaKIHid, CTePEOXHMHHU, XUMHH DIIEMEHTOOPTAaHUYECKUX W
BBICOKOMOJIEKYJSIpHBIX coeanHenuit (ITK-3);

YMEHHE TPHUMEHATh (U3NKO-XUMHUECKHE METOJbl HCCIEIOBAaHUS CTPYKTYpHI BEIIECTBA,
3HaHUE OCHOB KBAaHTOBO-XMMHUYECKOTO MOJAEIMPOBAHUS CTPOCHHS MOJEKYI M PEAKLIMOHHON
ciocoonoctH Berectsa ([TK-4).

[To oxkoHYaHUM U3YYEHHUS TUCIUIUIMHBI ACIUPAHTHI T0JKHBI OyIyT:

3uamo:

METOJIbl TOJYYEHUsI, XMMHUECKHE CBOICTBA M TNPAKTUYECKOE HCIIOJIb30BAHWE OCHOBHBIX
KJIACCOB OPraHMYE€CKUX COCIMHEHUH;

TUIOBBIE METObI OPraHMUYECKOI0 CUHTE3a, UCII0JIb3YeMbIe peareHThl 1 000py10BaHuUE;
MEXAaHU3Mbl OCHOBHBIX OPraHMYECKHX PEAKIUH, MOAXOAbl U METOAbl U3yYEHUS MEXaHU3-
MOB,

BJIUSIHUE CTPOCHUS HA PEAKIIMOHHYIO CIOCOOHOCTh OPraHUYECKUX COCTUHEHUI;
(U3NKO-XUMHUYECKHE METOBI UCCIIEOBAHUS CTPOCHHS OPraHUYECKUX COCJUHEHUHN U opra-
HUYECKUX pEaKLui;

COBPEMEHHYIO MEPUOINYECKYIO JIUTEepaTypy (KypHaJIbl) U 3JIEKTPOHHBIE Oa3bl TaHHBIX B 00-
JIACTH OPraHUYECKOM XMMHUU M METOJOB TMOHCKA CBOWCTB M MOJYYEHUS OpraHMYeCKHUX Be-
LIECTB;



MIPUHLIMITBI TEOPETUYECKUX PACYETOB CBOWCTB OPraHUYECKUX COEIMHEHUM, TepMOAMHAMHU-
YeCKUX U KMHETHYECKUX MapaMeTPOB OpraHMUeCKUX PEeaKIiHii;
pOJIb U MECTO OPTaHMYECKON XWMUU B CHUCTEME (PYHIAMEHTAIbHBIX XMMHUYECKUX HAYK U

IIPOU3BOJICTBE COBPEMEHHOM MHHOBALMOHHON ITPOIYKLIUH.

Ymemes:

L4 BBIGI/IpaTB MCTOJbI U PCArCHTbl CHHTC3a OPraHNYCCKUX COCHHHGHHﬁ;

® [IJIAHUPOBATh MHOTOCTAJAUMHBIA OPraHUYECKUM CUHTES;

® TMPOBOAMTH pa3leiCHHE CMECEe OPraHMYeCKHMX BEUIECTB M MICHTU(UKALMIO CcOCTaBa U
CTPOEHUS C MOMOIIBI0O XUMUYECKHX U (PU3MKO-XUMUYECKUX METOJIOB aHAIIN3A;

® OCYILECTBIATH IOMCK METOOB IOJIYYEHHS U CBOMCTB OPraHUYECKUX COCAVUHEHHUN C UCIIOJIb-
30BaHMEM COBPEMEHHBIX 0a3 JaHHBIX U MMOMCKOBBIX CHCTEM,

® IIPOBOAMTH MOJAEIUPOBAHNE XMMHMUYECKHUX PEAKIHMH C MCIOJB30BAHUEM IOJyIMINPUYECKUX
1 HEOMITUPUYECKUX KBAHTOBO-XUMUYECKUX METOJIOB.

Hmemv onvim:

® JUIAHUPOBAHHA U ITPOBEACHHA OPTraHUYCCKOI'O CUHTE3A,
® OYHUCTKH OPraHMYCCKHUX BCIICCTB U I/I,Z[eHTI/I(i)I/IKaHI/II/I HUX CTpOCHHUA C HUCIIOJIB30BAHHEM XU-
MHYCCKHX U (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX METOJOB;,

¢ MOJACIHNPOBAHUA

CBOWCTB

BEIIECTB U

napaMeTpoB
HCII0JIb30BaHNEM KBAHTOBO-XUMHUYECKUX METO/IOB;
e HaNMCaHMS HAy4YHbIX OTYETOB U CTATEH.

OpraHN4YeCKHUX

4. CTpyKTYpa M cojiep:KaHue y4eOHOH JUCHUILIMHBI

peakuuii ¢

OO61as TpyA0EMKOCTh AUCHUILIIMHBI COCTaBIsAET 6 3a4eTHBIX eauHUI] (216 yacoB).

4.1. CTpyKkTypa IMCIHILIHHBI

Ne | HammenoBanune O6bem yuebHoU paboThl, U Bun
JUCLIUIIAHBI UTOTOBOIO
Bcero Bcero W3 aynutopHbIX CaMocT. KOHTPOJIA
aynutopH. | Jlekn | Jla6 | IIpakt | KCP pabora
1 | Opraririecias 216 90 45 | - | 45 | 36 90 OK3amen
XUMHUS
4.2. Conep:xaHue TUCHMILINHBI
4.2.1. Pazaesibl AMCHUIIJIMHBI M BU/IbI 3aHATHI
Ne HanmenoBanue Bupl yue6HOM paboThl U TPYIOEMKOCTh, 4 | POpPMBI TEKYIIETO
pa3aesnoB U TEM Bee- | Jlexn. | JIa6 | [Ipakt | CP | KCP KOHTPOJIA
ro yCIIEBAEMOCTH
Pa3nes 1. 3aKkOHOMEPHOCTH CTPOCHHS M PEAKIMOHHOM CIIOCOOHOCTH OPraHUYeCKUX COCAMHEHHUH

1 CoBpemeHHbIE HPEICTABNICHHL 9 2 ) 5 5 i YCTHLvHZ IpYIIIO-
0 NIPUPOJE XUMUYECKOHN CBS3H BOH OIIPOC
Crepeoxumus. [Ipoctpan-

CTBEHHOE CTPOEHUE OpraHnuye-

o | CKHX MOJIEKYIL HpOSTpaH- 9 2 ) 5 5 i YCTHLVH‘/'I TPYIIIO-
CTBEHHOE B3aMMOJIEIICTBHE BOH OIIpOC
HECBSI3aHHBIX aTOMOB U TPYIIIL,

BaH-/Iep-BaaJIbCOBBI PaInyChl
Knaccugukanus peakuuii mo
TUITy 00pa30BaHUs U pa3pbiBa

3 CBs3€d B TUMUTHUPYIOILEH CTa- 9 2 ) 5 5 YCTHLUIIZ CPYIIIO-
JTUH, 110 TUITY peareHTa u 1o BOM OIpOC
COOTHOILLIEHUIO YHCIIAa MOJIEKYJT
peareHToB U MPOTYKTOB




KonuuectBeHHbIE TEOPUU
KHCJIOT U ocHOBaHMM. Kune-
TAYECKAsl U TEPMOAMHAMUYE-
CKasl KUCJIOTHOCTb. Y PaBHEHUE

YcrHblii rpynmno-

4 | bpencrena. O0muii u crernu- 9 2 - 2 5 o
« BOH o1poc
(dudeckuii KHCIOTHO-
OCHOBHBIN KaTanuz. Cynep-
KUCTOTHI. DYHKITNU KUCIIOT-
Hoctu. [Toctrynat 'ammera
Bimstnue cpenbl Ha CKOpOCTH .
YcrHblii rpynmno-
5 | u paBHOBecHE OpPraHUYECKUX 9 2 - 2 5 .
| BOH o1poc
peaxiuit
OCHOBHBIE THITBI HHTEPMEIHA ¥ CTHbI rpymIio-
6 PME 8/9 2 - 2 4 BOU OIPOC, CEMHU-
TOB OPTaHUYECKUX peaKUuit
Hap 10 paszeny
Pa3nes 2. OcHOBHBbIE THIIbI OPTAHUYECKHUX PeaKIMii U X MEXaHU3MbI
HyxneodunsHoe 3amenieHue B
anudaruyeckoM psaay. Mexa- N
Y CTHBIN rpymIio-
7 | Hu3mel Sy1 1 Sn2, cMeraH- 11 3 - 3 5 N pyn
. . BOI1 orpoc
HBII MOHHO-TIAPHBIA MeXa-
HU3M.
YeTHBIA Tpynno-
OnexTpoduibHOE 3aMeleHne .
8 pod HI 11 3 - 3 5 BOH OMpOC, pelie-
y aroma yriiepoja
HUE 3a/1a4
Y CTHBIN rpymiio-
9 | Peakuuu 3 ITMMUHUPOBAHUS 11 3 - 3 5 N pyn
BOI1 orpoc
Y CTHBIN rpymIio-
10 | Peakiuu nprcoeIuHEHUS 11 3 - 3 5 N pyn
BOI1 orpoc
Ileperpynnuposku. ITonmme-
pu3anus, TeIoMepu3alusl. YcTHBIN TpyIIIOo-
11 | Daekrpocunte3. Monekymsp- | 11/9 3 - 3 5 BOM OIpOC, CEMH-

HbIE U COTJIACOBAHHBIE PEaK-
1. OCHOBBI (POTOXUMUU

Hap I0 paszueiy

Pasznen 3. IIpyHIMNIBI COBPEMEHHOT0 OPraHUYeCKOr0 CHHTE3a M YCTAHOBJICHUSI CTPOCHHMS OPTraHM-
YyecKHUX cCOeAMHEeHU I

12

Be10op onTUManbHOrO MyTH
cuHTe3a. [IpuHIUn peTpocuH-
TETUYECKOIr0 aHaJIN3a. JJle-
MEHTOOPTraHUYECKHE COEU-
HEHUs B OPraHUYECKOM CHHTE-
3e. MeTaI0KOMIUIEKCHBII
KaTalan3

11

YCTHBIN TpymnIo-
BOW OIPOC

13

Hcnonb30BaHnE XUMUYECKHUX
U QU3UKO-XUMUYECKUX METO-
JIOB Il YCTaHOBJICHUS CTPYK-
Typbl OPraHUYECKUX COEIUHE-
Hull. [IpuHIUnse KoMOMHA-
TopHOU XUMuUH. TexHuka 6e3-
OMACHOCTH M 3KOJIOTHYECKHUE
po0IeMbl OPraHMYECKOTo
CUHTe3a. «3eJeHast XUMUSD).

11/9

Y CTHBIN TpymnIo-
BOU OIPOC, CEMU-
Hap 110 paszueny

Pasznen 4. OcHOBHBIE KJIACChl OPTAHUYECKHX BelIeCTB

14

YrneBoaopobl.

9

2 - 2

YceTHBIN Tpynno-
BOW OITPOC




15 CnupThl, 3MOKCUBI U TTPO- 8 2 5 4 i YcTHblii rpynmno-
CTBIE 3(UPHI BOI1 o1poc

16 | KapOoHUITBHBIE COCTUHEHUSI. 8 2 2 4 - YCTHBUIH TPYIIO-

BOI1 o1poc

17 KapOGoHOBBIE KHUCITOTHI M KX 8 2 5 4 i YcrHblii rpynmno-
IIPOU3BOHBIC. YTIIEBOJOPOBI BOM OIIPOC
CuHTeTH4ecKoe UCIOIb30Ba-

18 | Hue peaKIuii AeKTPOPUIBHO- 9 2 5 5 i YCTHI:Eﬁ IPYIIIO-
ro 3aMeIIeHHs B apoMaThye- BOI1 orpoc
CKOM psITy
Meto/ibl CUHTE3a U PeaKIuu YcrHblii rpynmno-

19 | apomaruueckux rerepouukian- | 8/9 2 2 4 9 BOM OIpocC, CeMH-
YECKUX COCTMHEHUN Hap 10 pasjeny

Bcero yacoB: 216 45 45 90 36

4.2.2 Conep:xkanue pa3aesioB M TeM JUCHUATIIHHBI

Pa3zgen 1. 3aKk0HOMEPHOCTH CTPOEHUS U PEAKIIUOHHOM CIIOCOOHOCTH
OPraHMYecKHX COeAUHEHUH

Tema 1. DileKTpOHHBIE NPEICTABICHUS O NPUPOAE CBs3ed. THUIBI CBSA3eld B OPraHMYECKON
XUMHU. ['mOpuan3anus aToMOB yrieposa M a3ora. DIEKTPOHHBIE dPPEKTHI. DIEKTPOOTPUIIATEIb-
HOCTb aTOMOB U Ipymni. OCHOBHBIE MOJOKEHUS KBAHTOBOM XUMHU. ATOMHBIE U MOJIEKYJISIPHBIE OP-
ourtanu. [pubnmxenne MO-JIKAO. Merog MO Xrokkens u 60s1ee cTporue KBaHTOBO-XUMHUECKHE
MeToabl pacueta. [IoHATHE O MOTYIMIUPHUECKUX METOJax, OCHOBAaHHBIX Ha MPUOIMKEHUN XapT-
pu—®oka (MNDO, AM1, PM3 u np.). Merozast ab initio. Metox ¢pyukimonana miotaoct (DFT).
KomnpomuccHble 01X0/1bl (JOKAIM30BAHHBIE CBA3M, TMOpPHIM3aIs, YACTUYHBINA y4eT NeJIOKaIH-
3alKu JIEKTPOHOB Ha IpuMepe G—n-ipudmmkenns). Teopus Bo3mymenuit MO. Bo3mymenns nep-
BOT'O U BTOPOTO MOPSAKOB. MHIIEKCH peakIMOHHON CITOCOOHOCTH. MeTo 1 TpaHUYHBIX OpOUTAJICH.
3aps10BbIii 1 OpOUTANIBHBIM KOHTPOJIb OpraHudeckux peakuuil. [lonsTtue o pe3oHaHce (compsbke-
HUW) B KJIaccuuecko u kBaHTOBOM xumuu. Compsbkenue B meroge MO Xrokkens. Konnemnmus
apomatuuHocTH. [IpaBuino Xrokkens. Me30MOHHbIE COeIMHEHUA. AHTHAPOMAaTUYHOCTD.

Tema 2. Crepeoxumus. [IpocTpaHCTBEHHOE CTpOCHHE OpraHUYECKUX MoJiekys. IIpoctpan-
CTBEHHOE B3aMMO/JIEICTBHE HECBSI3aHHBIX aTOMOB M I'PYIII, BaH-J€P-BaajabCOBBI PAJUYCHI.

[TonsiTue o KoH(popMaluyu MoJeKyNbl. BparieHue BOKpYr cBsi3ei: BEJIMYUHBI U CUMMETPHS
HNOTEHIMATIBHBIX OapbepoB. PakTOPHI, ONpeNeNdonue YHepruo KoHhopmepoB. Biusuue ¢ dek-
TOB CONPSDKEHUsI Ha cTaOUIbHOCTh KOH(popMepoB. HoMeHkaTypa koHpopMepoB. YTioBoe Hanpsi-
JKEHUE U APYTue THUIIbl HANPSDKEHUS B UKINYECKUX cucTeMax. CpeqHue LMKIbI U TPAHCAHHYJIISP-
HbIE B3aUMOJEHCTBH. MIHBEpCHS IIUKIIOB ¥ a30TCOJIEPKAIIMUX COCTUHEHU .

Cas3b KOH(opMaru U peakunoHHoi crniocooHocTu. [Tpuniun Kepruna—Iammera. Crepu-
YECKUM M CTEPEOITEKTPOHHBIA KOHTPOJIb peakiuil. CTepeoceleKTUBHOCTh U cTepeocnenuduy-
HOCTb.

IIpocTpaHCTBEHHOE CTPOEHHE ITWJICHOBBIX M JMEHOBBIX cucTeM. HoMmeHknaTypa reomerpu-
yeckux u3oMepoB. KoHpopmanus 1UeHOB U TPUEHOB. ATPOIIOM30MEPHS.

OHaHTHOMEpHUS. ACUMMETPUSI U XUPATbHOCTh. DKBUBAJIEHTHBIE, SHAHTHUOTONHbBIE U JUACTe-
PEOTOMHBIE IPYIIIBI; X NPOSABICHUE B XMMUUECKOM MOBEACHUH MOJIEKYJ B XUPAJIBHBIX U aXUpajb-
HbIX cpenax u crnekrpax AMP. Homenknarypa ontudecknx aHtunonoB. HeyrinepogHeie aToMbI Kak
LEHTPbI XUPAIBHOCTH.

CrniocoOblI MostydeHus U pa3ieseHus 3HaHTuoMepoB. OnTHyecKasl Y4ucToTa U METO/IbI €€ OIpe-
nenenust. OnpezaeneHre abCOMOTHON M OTHOCUTENbHOM KoH(purypanun. [Toustue o nucnepcun on-
THYECKOT0 BPALIEHUs U KPYTOBOM JUXPOU3ME.

Tema 3. Knaccudukanus peakuuii mo THUILy 0Opa3oBaHMs U pa3pbiBa CBS3eH B JIUMHUTHPYIO-
1€ CTauy, M0 TUIlY PeareHTa U 0 COOTHOLICHUIO YMCia MOJIEKYJI peareHTOB U MPOAYKTOB. Teo-
pUs IEPEXOTHOTO COCTOSIHUSA. [ UIIepIIOBEPXHOCT MOTEHIUAIBLHON YHEPTUU, KOOPAXHATA U DHEpre-
TUYeCKu npoduib peakuuu. TepMoaMHAMHUECKHUEe MapaMeTphl akTuBanuu. Kunetnueckue ypas-



HEHHs OCHOBHBIX THUIIOB peakUuid. MeTo1bl SKCIEPUMEHTAIBHOTO U3YYEHUSI KNHETUKU U MEXaHU3-
MOB peakuuidi. MeToJ1 cTalimoHapHoro coctostuus (mpuHuui bonenmreitna). [loctynat Xsmmonaa.

DOMIUpUYEcKuil (IKCTpaTEPMOIMHAMUYECKHN ) TIOJIX0T K peaKIIMOHHOM criocoOHocTu. Koppe-
JSIMOHHBIC YpaBHEHUS, IPUHLIUI JTUHEWHOCTH CBOOOAHBIX sHepruii ' mb0ca. Ypasuenus ['ammera
u Tadra. CBsA3p mapaMeTpoB KOPPEISAIMOHHBIX YPaBHEHHUH C MEXaHM3MOM peakmnuil. [IpuHimm
JKMKO; ero obocHoBaHME Ha OCHOBE TeopuH Bo3myternit MO.

Tema 4. KonuuecTBeHHas Teopusi KUCIOT U ocHoBaHui. Kucnotsl bpencrena u JIstouca. Kuc-
JIOTHO-OCHOBHOE paBHOBecue. [lonarue pH. Kunetnueckas v TepMoIMHamMUyecKass KUCIOTHOCTb.
VYpasuenue bpencrega. OOmmit u crenuduUeckuii KUCIOTHO-OCHOBHBIM KaTainu3. CynepKUCIOTHI.
®yukiuu kuciaotHocTH. [loctynar ["'ammera.

Tema 5. Bausinue cpefpl Ha CKOPOCTH M PaBHOBECHE OpraHMYecKux peakuuil. Cnenngude-
ckasg U Hecrneuuduueckas (yHuBepcaibHasi) conbBauus. Knerounsrii addexr. Bomoponnas cBs3b.
Knaccudukanus v mkanel TapaMeTpoB pacTBOpUTENel. BiausHue coiapbBaliuu Ha CKOPOCTh M PaB-
HOBECHE OPraHUYECKUX peakuuil. YpaBHeHus: YuHcreiHa u ['pronBanbiaa, Konnens-ITansma. Kuc-
JOTHOCTh U OCHOBHOCTb B T'a30BOH (paze.

Acconuanyst HOHOB. THITBI HOHHBIX ITAp U JOKA3aTeIbCTBA UX CYIIECTBOBaHUA. BiusHue ac-
COLMAIlMM MOHOB HAa HMX PEAKIMOHHYIO CHocoOHOCTh. YpaBHeHHe Axkpu. MexdasHblii KaTamus.
KpayH-a¢upsl, KpUnTaHbl, MOAaH/bI, KaTaau3aTopsel MexK(da3Horo neperoca. [lonarue o cympamo-
JEKYJISIPHONW XUMUU.

Tema 6. KapOeHuenbie HoHBI (kapOokaTHOHBI). ['eHeparus kapOOKaTHOHOB B pacTBOpax M B
ra3oBoil (asze. BiusiHMe CTPYKTYpHBIX M COJIbBAaTAIIMOHHBIX (PaKTOPOB HA CTAOMIBLHOCTH KapOOKa-
THOoHOB. CTpoeHue kapOokatnoHoB. [ToHsTHE 0 Heknaccuyeckux noHax. OCHOBHBIE THIIBI PEAKITHIA
KapOOKaTHOHOB M O0JIACTH MX CHHTETHYECKOT'O MCIOJb30BaHUs. CKENEeTHBIE MepPerpynImUpOBKH H
TUAPUIHBIE CIBUTH B KapOOKaTHOHAX.

KapOanmnonsr 1 CH-kucioTsl. BriusiHue cTpyKTYpHBIX U 3G (EKTOB Cpepl Ha CTAOMIN3aLUI0
kap6annoHoB. OCHOBHBIE peaklUy KapOaHHMOHOB, AHMOHHBIE MEPETPYNIUPOBKU. AMOUICHTHBIE U
NOJIMICHTHBIE aHMOHBI. KapOeHbl. DieKTpoHHast CTPYKTYpPa, CUHTIIETHOE U TPHUILIETHOE COCTOSTHUE
kapOeHoB. MeTo/ bl reHepanuu KapOeHOB U UCIOJIb30BaHUE MX B OpraHudeckoM cuHTe3e. Hutpe-
HBbI, UX F€Hepalusl, CTPOCHUE U CBOWCTBA.

CBoOoHbBIE paguKaibl U UOH-paguKaibl. MeToIbl TeHEpUPOBAHMS PATUKATIOB. DJIEKTPOHHOE
cTpoeHue u (HakToOphl CTAOMIM3AIKMN CBOOOIHBIX PAIHKAIOB. THIBI CTAOMIBHBIX CBOOOIHBIX paau-
kanoB. OcHoBel MeTonoB JIIP n XIIA. Katnon- u aHnon-paaukansl. MeTonbl reHEpUpOBaHUS U
cBoiicTBa. OCHOBHBIE PEAKIIMU HOH-paguKaioB. KoMIuieKkcsl ¢ mepeHocoM 3apsia.

Pa3znen 2. OcHOBHBIE THIIBI OpPraHn4e€CKux peakunﬁ H UX MEXaHU3MBbI

Tema 7. HykneodunsHoe 3amenienne B anudatudeckom psaay. Mexanusmbel Syl u Sy2, cme-
[IAHHBI MOHHO-TIAPHBIA MeXaHU3M. BIusHue cTpyKTyphl CyOCTpaTa M MOJSIPHOCTH PACTBOPUTEINS
Ha CKOPOCTH M MEXaHM3M peaKIii. AHXUMEPHOE COJIEHCTBHE U CHHAPTETUYECKOE YCKOPEHHE, yda-
CTHE COCEeIHUX TPYII, IeperpyniuupoBKU B X0/1€ HYKI€o(pMIbHOro 3aMeleHus. KoppensiuoHHsle
ypaBHeHus CaitHa—CKoTTa 1 DBapca.

HykneodunbHoe 3amelieHne npu KpaTHOU yrnepoz[-yrnegonHoﬁ CBSI3U M B apOMATHYECKOM
sape. Tunnaaple MeXaHU3MBI HYKIEO(QHUITBHOTO 3aMelIeH sl Y Sp -THOPUIHOTO aToMa yrieposa. Bu-
HWIBHBIA KaTHOH. MOHO- U OMMOJIEKYJISIpHbIE MPOLIECCHl HYKJIEO(QHUIBHOTO 3aMeIleH sl B apoMaTH-
yeckoM psay. Karanus nepexogusiMu Metaniaamu. HykineopuibHoe 3aMelieHue B HUTPOIPOU3BO/I-
HbIX OeH3ona. HykieodunbHoe 3amemienne Bojopoaa (BuKapuo3Hoe 3amernieHue). Komruiexchbr
Meiizenxeitmepa. HykiieopunpHoe 3amelieHre B apoMaTH4ecKux rerepounkiax. Kune-3amernienue.

Tema 8. DiexTpoduiabHOE 3aMeleHre y aToMa yriiepoja. Mexanu3mel 3amerienns Sgl, Sg2,
Sei. HykneodunbHbIi KaTanmu3 371eKTpoUIBHOTO 3amelieHus. BrnusHue cTpykTypsl cyOcTpata U
7 dexToB cpepl Ha CKOPOCTh U HAINpaBlieHWE peakiuii. 3aMelIeHne y ojJe(UHOBOTo0 aToMa yriepo-
Jla 1 B apoMaTH4YecKoM KoJiblie. ['eHepupoBanue 371eKTpopUIbHBIX peareHToB. [IpaBuiia opueHTaum
U UX MOJEKYJSIPHO-OpOHUTANbHAS WHTEpPHpEeTanus. DNeKTpoQUIbHOE 3aMElIeHne APYTruX TPYIIIL,
KpoMme Bojopoja. Mnco-3amemenrne. Kunernueckue nzotonHsie 3pexTol.



Tema 9. Peakniuu >numMuHupoBaHus (OTIIETIEHHUS). MeXaHU3MBI T€TEPOIUTHUECKOTO IJIUMH-
HupoBanus El1 u E2. Crepeosnekrponnsie TpeOoBaHus u crepeocneuuduynocts npu E2-
3JIMMUHUPOBaHUU. TepMHUUECKOe CHH-2TMMUHUPOBAHUE.

Tema 10. IlpucoenuHeHrne MO KpaTHBIM YIIEPOA-YIIEPOJHBIM CBS3SIM. DJICKTPOPHILHOE
npucoearHenrne. CuibHbIE U clladble 2JIEKTPOQUIIbI, MEXaHU3M M CTEPEOXUMHUS MPUCOCAUHEHUS,
PEruo- U CTEPEOCEIIEKTUBHOCTD peakuuil. [IpucoennHenue K conpspkeHHbIM cucteMaM. KaTnonHas
nonuMepusanus onepunoB. Hykneodunsnoe npucoenunenue no kpaTHbiM cBsazsim C=C. Mexa-
HU3M Tporiecca. BimsHue cTpykTypsl Hykiaeoduina u cyocrpara U 3pPexToB cpeapl Ha CKOPOCTh U
HanpaBlieHue peakuuu. Peakuusa Muxasis. AHHOHHAs MOJIMMEpU3alus 0Je(UHOB.

HyxkneodpunbHoe npucoenvHeHne K KapOOHWIJIBHOW TpyIie: MPUCOSAMHEHHE OCHOBaHUM,
BKJIIOUYasi KapOAHMOHBI, METAJUIOPTAaHNYECKUX coequHeHui. Peakius Aupu. KucnoTHbIii U OCHOB-
HOM Karanu3 mpucoeAuHeHusa. EHonmzanus anpaerujoB U KETOHOB. MexaHM3M 3TepU(pHUKaAUuU
KUCJIOT ¥ mosyueHue aneraneil. Kongencanum kapOOHWIBHBIX COSAMHEHHH, KAPOOHOBBIX KUCIOT U
UX IpOou3BOAHBIX. HykieopuibHOE MPUCOEANHEHNE K allbJl- U KETUMUHAM U KapOOHUN- UMMOHHE-
BbIM HOHaM (peakuus MaHHMXa).

Tema 11. IleperpynnupoBku B KapOOKaTHOHHBIX WHTepMmenmarax. Kiaccudukanus mepe-
TPYIIUPOBOK: TMHUHAKOJIMHOBAS U PETPOINMHAKOIMHOBasA, meperpynnupoBka Jlembsnosa. Ilepe-
rpynnupoBka Barnepa—Meiliepseitna. [leperpynnupoBku ¢ murpanueii k atomy azora (I'opmana,
Kypunyca, bekmana). Peakuust baitepa—Bunnurepa.

PanukanbHble M1 MOH-paJiMKaIbHbIE PEAKLMH MPUCOCIUHEHMS, 3aMEIICHUS U SJIMMUHUPOBA-
Husd. Llennbie paaukanpubie peakuuu. [lonmumepusanus, TenoMepusanus, peakiiii aBTOOKUCICHUS.
WHruOuTopsl, HHUIIMATOPHI U IPOMOTOPHI IIETHBIX peakiuil. Pegokc-peakiuu. DIeKTpOCUHTE3 Op-
TaHUYECKUX COCTUHECHUI.

MonekynspHele peakiuuu (yuc-mpanc-u30Mepu3anus, pacnaj MOJEKYI, pPa3MbIKaHHE IUK-
noB). KoapkTraTHbie peakiu.

CornacoBannble peakiuu. KoHuenuus coxpaneHus: opOUTalIbHON CUMMETPUH U TipaBuiia By-
nBopaa—I opMaHa. DIIEKTPOIMKIMYECKUE PEAKIUU, CATMATPOITHBIC TIeperpynmupoBKH. [lepuiimk-
audeckue peaknuu (2+2) u (2+4)-mukionpucoeuHeHus. 1,3-IUmoaspHoe MUKIONPUCOSIMHEHHUE.
JIBOWCTBeHHAS peaKIMOHHASI CTIOCOOHOCTh M TAyTOMEPHSI OpraHUYeCcKuX coenuHeHui. [Ipororpon-
Hble M cUrMatporHeie neperpynnupoBku. [IpaBuno Kopubmioma. Kero-eHonpHOe paBHOBecHE.
Hurtpocoenuuenust 1 HUITpPOHOBBIE KHCJIOThI, HUITPO30COECIMHEHUSI U OKCHUMBI. MeTaioTporus.

OcHOBBI (DOTOXUMUU OpPraHUYECKUX coequHeHH. CUHTIETHbIE U TPUILIETHBIE COCTOSHHUS,
bayopecuenmus u Gochopecuenims, UHTEpKOMOMHaMOHHAs KoHBepcHs. OCHOBHBIE TUIIBI (HOTO-
XUMHUYECKHX peakiuil. SIBnenue GoToxpomMusma.

Pazjnen 3. [IpyHUMIIBI COBPEMEHHOI0 OPraHUYeCKOr0 CHHTE3a U YCTAHOBJIEHUSA
CTPOEHUS OPraHUYeCKHX COeIMHeHHU I

Tema 12. Bribop onTuManbHOrO MyTH CUHTe3a. [IpUHIMI PETPOCHHTETHYECKOTO aHAIU3a.
Jlunelinble ¥ KOHBEPTEeHTHBIE CXeMbl CMHTe3a. CHHTOHBI U CHHTETUYECKHE SKBUBAJICHTHI. 3aluTa
(GYHKIIMOHATIBHBIX TPYMI. MeTobl BBEIEHUS U yIAICHUS 3alUTHBIX Tpymn. OCHOBHBIE MYTH MO-
CTPOCHHUSI YTIIEPOJTHOTO CKelieTa. MeToIbl BBEACHUS BXXHEHIITNX (DYHKIIMOHAIBHBIX TPYII U MyTH
nepexojia OT OJHMX (PYHKIMNA K APYrUM. DJIEMEHTOOPraHMYECKHE COeIWHEHUs (TMPOM3BOIHBIE
dbocdopa, 6opa, KpeMHHS, MEIH, JIUTHS, MarHUs, 0JIOBa) B OPTAHMYECKOM CHHTE3e. MeTamiokom-
MJIEKCHBIN KaTaaus.

Tema 13. Mcnonb30BaHne XUMHUSCKAX M (PU3UKO-XHUMHYECKUX METOJOB JUISl YCTAHOBIICHUS
CTPYKTYpHI opranudeckux coequHeHuil. Crnekrpockonus IMP, OIIP, konebaTenbHas U dIEeKTPOH-
Hasl CIEKTPOCKOMMS, MAcC- M XPOMATO-MACC-CHEKTPOMETPHS. ['a30)KMIKOCTHAS W KUIAKOCTHAs
xpomaTorpadusi, HOHOOOMEHHasi ¥ TeNbIIPOHUKAIOMIast XpomaTorpadusi, snekrpodopes. Pentreno-
CTPYKTYPHBIH aHanu3 U 37aeKTpoHorpadus. Pegpakromerpus.

OcoOenHocT 000PYAOBAHUS U METOJIUKH MPOBEACHUS Peakiuil B rerepodasHbIX U reTepo-
reHHbIX cucreMax. CoBpeMeHHBIE METOIbI 00Pa0OTKH PEAKIIMOHHBIX MAacC, OYMCTKH U BBIICIICHUS
npoaykToB. [IpoBeaeHue peakiiuii Ha TBEPABIX HOCUTENAX. [IpUHIIMITBI KOMOMHATOPHON XUMUHU.

Texauka 0€30MaCHOCTA M AKOJIOTHYECKUE MPOOJIEMBI OPTaHMYECKOTO CHHTEe3a. «3ejeHas XH-
MHUs». TepMOXUMUS OPTaHUYECKUX PEAaKIUi. TerIoBoN B3phIB.



Pa3zngen 4. OcHOBHbBIE KJIACCHI OPraHUYeCKHX BellecTB

Tema 14. Metoasl CMHTE3a: TUIPUPOBAHKME HEMPENETBHBIX YIIIEBOJIOPOJOB, CHHTE3 4Yepes3
JTUTARAMATIKWIKYTIPATHI, SJIEKTPOIN3 cosell kapOooHoBbIX kucioT (Komwsbe), BoccTanoBieHue Kap-
OOHUJIBHBIX COEAMHEHUN.

Peakuuu ankaHoB: rajoreHupoBaHue, cyibdoxiaopupoBanue. CelneKTUBHOCTh paJuKalbHbBIX
peakiuii U OTHOCUTENIbHAsl CTAaOMJIBHOCTh AJKUIBHBIX paJuKaioB. TepMUYeCKHil M KaTaluTuye-
CKUH KpekuHT. MIOHHBIE peakIiy alKaHOB B CYMEPKHUCIBIX cpelax (IeHTepoBOIOpOAHBIA OOMEH U
raJIorTeHUPOBAHHUE).

[{uknoankanbl. MeTo/Ibl CHHTE3a M CTPOCHHUE IIUKJIONPOINAHOB, IUKIOOYTaHOB, IIMKJIONEHTa-
HOB U LUKJIOreKkcaHoB. CMHTE3 COEAMHEHUN CO CPEIHUM pa3MEpOM LMKJIA (aLUIOWHOBAs KOHJ/IEH-
canusi). Tunbl HanmpspKEHUs B HUKIIOATKaHAX U WX MOJpa3fielieHue Ha Majble, CPeIHUe U MaKpo-
uKiIbl. KoH(OopMannoHHbIM aHAIN3 UKIOreKCaHa, MOHO- M JM3aMEICHHBIX [TUKIOI€KCaHOB; aK-
CHAJIbHBIE U 9KBaTOpHAJIbHbIE CBSA3H. BiusHue KOH(GOPMAIMOHHOTO MOJI0KEHHS (QYHKIIMOHATBHBIX
IPYyMNI HA UX PEAKIMOHHYIO CIIOCOOHOCTH B PSAY HNPOHM3BOJIHBIX IMKIOTEKCaHA HA MpUMEpe peak-
UMK 3aMEUICHUs, OTIICIUICHUS] U OKUCIeHus. Peakunu paclmpeHuss U CyKEHUsl LIUKJIOB IIPH Je3-
aMUHUPOBAaHUU NEpBUYHBIX aMUHOB (/leMbsHoB). Cyxenue nukna B peakuuun dasopckoro ([ -
raJIOreHLHKIIOAIKAHOHBI).

MeTtonbl cUHTE3a: 3JIMMUHUPOBAHUE TaJIOI€HOBOJOPOIOB U3 AJKWITAJIOI€HUJOB, BOJABI U3
criuptoB. CHHTE3 aIKeHOB U3 YeTBEPTHUYHBIX aMMOHUEBBIX coiieit (['oman), N-okuceil TpeTHYHBIX
amuHoB (Koym). CtepeoceneKTHBHOE BOCCTAHOBIICHUE ATKUHOB. CTEPEOCENEKTUBHBIN CUHTE3 YuUC-
u mpanc-ankeHoB u3 1,2-nuonos (Kopu, Yunrep). PernocenekTuBHbIN CHHTE3 aTKEHOB U3 TO3MJI-
ruzapa3zoHoB (Illanupo). Peakius Burrura kak pernocnennduyueckuii MeTos cuHTes3a ankeHos. Oc-
HOBaHMSI, UCIIOJIb3yeMble B peakiu. CTaOuin3upoBaHHbIe U HECTAOMIM3UpOBaHHbIEC WKkl CTe-
PEOXUMHS pPeaKu. XEeMOCEIEeKTUBHOCTh peakuuu Burrura. [lomyuenue s¢upoB ankuindochono-
BbIX KHcnoT (Muxasnb—ApOy30B) U UX HCIOJNB30BAHUE B CUHTE3€ aIKEHOB (BapuaHT Burrtura—
XopHepa—03MMoHca). O61acTh IPUMEHEHHS PEaKIINH.

Peakuuu ankeHoB: 3NIeKTpOoPHUIbHOE TPUCOSAUHEHNE TaIOT€HOB, TaJIOr€HOBOI0POIOB, BOIDI.
[Tponeccrr, comyrcrByromue Adg-peaknusiM: CONPSHKEHHOE IMPHCOCIWHEHHWE, TUAPUAHBIE U aj-
KWIbHbIE MUTpanuu. ['uapokcu- 1 alKoKCcUMepKyprupoBaHue. Perno- u crepeoceseKTuBHOE MpUCo-
eAMHCHHUE TUApUIoB Oopa. Pernocnenuduueckue ruapodopupyromue areHThl. [IpeBpamenue 60-
POPraHUYECKUX COCIUHEHUH B aJIKaHbI, CIIUPTHI, aIKWIranoreHu1bl. OKUCIEHNE aJKEHOB O OKCH-
panoB (Ilpunexaes). IlonaTne 00 PHAHTHOMEPHOM 3IMOKCUAMpPOBaHUU alikeHOB mo [llapmnecy (B
NPUCYTCTBUH W30MpONMiIaTa TuTaHa u 3¢upa L-(+)-BUHHON KHUCIOTHI). [[uc-THIPOKCHINPOBAHUE
ankeHoB 1o Baruepy (KMnQOg) u Kpure (OsO,4). Oxucienne aqkeHOB TajJIOTEHOM B MPHUCYTCTBUH
coneit cepedpa: yuc-(Bynsopt) u mpanc-(IlpeBo) ruapokcunupoBanue. PagukanbHble peakiiuu aji-
KEHOB: MPUCOETUHEHNE OpoMHCTOro Bojoposa no Kappaiy, cepoBoiopojia U THOJIOB. AJUIUIBLHOE
ranoreHupoBanue 1o Lurnepy. BHyTrpumonexkynspHas pagukalibHas — OUKIW3anuss  6-
raJIOr€HaJIKaHOB NPU JIEHCTBUU TPUOYTHIIONOBOTHIpHIA. | eTeporeHHoe ruipupoBaHue: KaTtaau3a-
TOPBI, KaTAIUTUYECKUE bl [ MaporeHonus cBsi3ell yriaepoa-rerepoatoM. ['oMoreHHoe TuIpupoBa-
HUE: KaTaJu3aTopbl, MEXaHU3M. PernocenekTuBHOCTb TOMOTE€HHOT0 TuapupoBanus. [lpucoennne-
HUE CHHIJICTHBIX U TPUILIETHBIX KapOeHOB K ankeHaMm. KapOeHOoupl, X B3aUMOJECIHCTBHE C allKe-
HaMH.

MeToapl cHHTE3a: OTILEIUIEHHE TaJIOT€HOBOJOPOAOB W3 JWUTAJIOT€HHUIOB, peakuus 1,2-
TUTHIpa3oHoB ¢ okcuaoM pTyTu (II) u TeTpaaneraToM cBUHIA. Y CIOXKHEHHE YITIEPOJHOTO CKeJleTa
AJKWHOB: PEaKIUU allETUIICHU0B HATPHUs U MEIU, MAarHUHOPraHUYECKUX MPOU3BOJIHBIX AJIKUHOB.
Konnencanust ankuHoB-1 ¢ keTroHamu U anpaerunamu (Pasopckuid, Pemre).

Peakuuu ankunoB. ["anorenupoBanue, rugporagoreHuposanue, ruaparanus (Kyuepos). Ane-
THJIEH-AJUIEHOBas n3oMmepusanus. CMeleHne TPOMHON CBSI3W B TEPMUHAIBHOE MOJ0KEeHHe. OKuc-
JUTENbHAs KOHACHCAlls TEPMUHAIBHBIX AJIKUHOB B IPUCYTCTBUM COJIEN MEMH.

Mertoapl cuHTe3a 1,3-IHEHOB: JErUApUpOBaHUE alkaHOB, cuHTEe3 DaBopckoro—Pemnme,
KpOCC-COUETaHUE Ha METAJNIOKOMIUIEKCHBIX KaTaau3aTopax.

Peakuuu 1,3-1ueHOB: TaIOTEHUPOBAHKUE U THAPOTraloreHnupoBanue, 1,2- u 1,4-npucoeanHenue.
Peakuus /lunbca—Anpaepa ¢ aqkeHaMHM M alKHMHAMH, €€ TUIBL: KapOo-peaklius, reTepo-peakius.



Juensl u aueHouUIbl. o-XMHOAMMETaHbl B KadecTBe AueHoB. Karanu3 B peaknuun J(unbca—
Anpnepa. Crepeoxumusi peakuuu. PermoceneKTUBHOCTh [4+2]-IUKIONPUCOSANHEHUsI B Clydae
HECHMMMETPUYHBIX JUCHOB U aueHodmiioB. Perpo-peakius dunbca—Amnbaepa. [IpumeHenne cuiiok-
CUJIMEHOB B CUHTE3€ AJIULIUKIIOB U FE€TEPOLIMKIIOB.

Tema 15. MeTonbl cuHTE3a OAHOATOMHBIX CIUPTOB: M3 aJKEHOB, KAPOOHUIIBHBIX COETUHE-
HUH, CIOXXHBIX 2(pUPOB 1 KApOOHOBBIX KHCIIOT.

Peaknum 0AHOATOMHBIX CIIMPTOB: 3aMEUIEHUE TMAPOKCUIIBHOM IPYIIIBI B CIIUPTaX Ha TallOreH
(mox neiicTBHEM TajIOT€HOBOJIOPOJIOB, TAIOTeHUI0B (hocopa U XJIOPUCTOrO THOHMIA). PeareHThI
pPEruo- 1 CTepeoceNeKTUBHOIO 3aMelieHus (KOMIUIeKChl TpudeHmidochrHa ¢ raJJoreHaMu U 4eThl-
PEXXJIOPUCTHIM yriepoaoM). Jleruapararus cnuptoB. OKHUCIEHUE TEPBUYHBIX U BTOPUYHBIX CIIUP-
TOB. PeareHTbl okucieHus Ha ocHOBe coeauHeHui xpoma (VI), nuokcuaa mapraHua U JUMETHII-
cynbdoxcuaa (meroasl Moddera u CepHa).

MeTonbl CUHTE3a M PEAKLUU JBYXaTOMHBIX cHUPTOB. OKHUCIHTENbHOE paciuerieHue 1,2-
JUOJIOB (MO/IHAsA KUCIIOTa, TeTpaaleTat cBuHUa). [InHakoIMHOBas eperpynnupoBKa.

MeTtoapl cHHTE3a MPOCTHIX A(UPOB: peakuuss BuibsMcoHa, alKOKCHMEPKYpUpOBaHUE CIIHP-
TOB. Peakiuu npocThix 3¢upoB: 00pa3oBaHNuEe OKCOHUEBBIX COJIEH, pacllereHe KUCIOTaMHU.

I'maponepokcuasl. KpayH-3¢upbl, uX noaydeHne v MpUMEHEHHE B CHHTE3E.

Oxkcupanbl. CriocoObl monydeHus. PackpbITHe OKCHPaHOBOTO IUKIA TOJ JACHCTBUEM 3JIEK-
TPO(UIBHBIX ¥ HYKI€O(UIBbHBIX ar€HTOB.

Tema 16. MeToabl NMody4YeHHs aabACTUIOB U KETOHOB: U3 CIHPTOB, IPOU3BOJHBIX KapOOHO-
BBIX KHCJIOT, aJIKEHOB (030HOJIHN3), aJIKUHOB (THApOOOpUPOBAHIE), HA OCHOBE METAJNIOPTaHUIECKUX
coeMHEHUI. ALIUTpPOBaHUE U (POPMIIIMPOBAHKUE APECHOB.

Peakuuu anpaeruioB v KETOHOB: IPUCOEIMHEHUE BOBI, CIIUPTOB, THOJIOB. 1,3-/{uTHansl u ux
UCIIOJIb30BaHUE B oprannyeckom cuHtese. O6pamienue nonsipaoctd C=O-rpynmsl. [loaydenue 6u-
CYIb(HUTHBIX MTPOU3BOIHBIX U IUAHTHAPHHOB. B3anMoieiicTBre anbIerui0B U KETOHOB C MIIUJaMHU
docdopa (Buttur) u cepsl. B3aumoeiicTBue anpaeruioB 1 KETOHOB ¢ a30TUCTHIMH OCHOBAHHUSMHU.
ITeperpynnupoBka bexkmana. B3aumMopnencTBue ajlbAerujoB U KETOHOB C METALUIOPTAHUYECKUMU
COeIMHEHUSIMU. EHAMUHBI, UX aJKUIMPOBAHHME U ALIMUIMPOBAHUE. AJIbI0JIBHO-KPOTOHOBAsI KOHCH-
calus ajJbJeruJ0B U KETOHOB KaK METO] YCIOKHEHUS yriepoJHoro ckesnera. HampasienHnast anb-
JI0JIbHAsi KOHJIEHCALUsI PA3HOMMEHHBIX albJIETUIOB C MCIOJIb30BAHUEM JINTUEBBIX U KPEMHHUEBBIX
a¢upoB eHonoB. KoHaeHcaus abJeruioB 1 KETOHOB C MaJIOHOBBIM d(UPOM H IPYTUMHU COCIAHHE-
HUSIMHM C aKTHBHOM MeTmieHoBo# rpymmoil (KHeBeHarenb). AMMHOMETHIMPOBAHUE AJIbJIETHIOB U
keToHOB (Mannux). ben3zonnoBast konnencanus. Konaencamus ¢ auurpoankanamu (Aupu). Boccra-
HOBJICHHE aJbJCTUIOB U KETOHOB J0 CIIUPTOB, PEAareHThl BOCCTAHOBJIECHMS. J[€30KCUIreHupoBaHue
albACTUNIOB U KeTOHOB: peaknun Knemmencena u Kuxuepa—Bonbsda. Oxucienue anbaeruos,
peareHTsl okucieHus. OKMCIeHNe KETOHOB HaIKUCI0TaMHu 1o baiiepy—Busurepy.

o, 3-HenpeieNbHbIe aMbACTUABl U KETOHbl. MeTo/bl MOJy4yeHUs: KOHJEHCALUH, OKUCIEHHE
JUTWIIOBBIX crupToB. Peaknus 1,2- u 1,4-npucoeHeHns TUTUHOPraHUYECKUX COEIUHEHUH, TPH-
aNKWIOOPaHOB, MUAIKWI- U AUAPUIKYIIPATOB, UAHUCTOIO BOAOPO/A, ralOreHOBOAOPOJOB. DIOK-
CUJIUPOBaHUE 0,3 -HeMpeaeNbHbIX KeTOHOB. CONpsKEeHHOE MPUCOEANHEHHE SHOISATOB U €HaMHUHOB
K O,[3 -HenpeAeabHbIM anbjernaMm 1 ketonam (Muxasis). JloHops! u akunentopsl Muxasis. Kara-
JN3aTOphl peakiny, ee oopatumocTtb. Perpo-peakius. Peakuun anenuposanus. Bapuant Pobunco-
Ha. Mcnonp3oBaHue a-XJIOPKETOHOB M INPOM3BOJHBIX OCHOBaHMM MaHHMXA. O-CHIIMJIMPOBAaHHBIC
BUHWIKETOHBI (CTOPK) M €HaMMHBI B PEAKIIMSIX aHETMPOBAHUS.

Tema 17. MeTronibl CHTE3a KUCIIOT: OKHCIIEHUE TIEPBUYHBIX CIIMPTOB U alIbJETU/IOB, aJIKEHOB,
QIKMHOB, aJIKMUJIOEH30JI0B, TUAPOJIU3 HUTPUIIOB U IPYTUX MPOU3BOIHBIX KapOOHOBBIX KUCIIOT, CHH-
T€3 Ha OCHOBE METAJUIOPTaHUYECKUX COEIMHEHUHN, CHHTE3bl HA OCHOBE MaJIOHOBOT'O 3(upa.

Peakuuu kapOOHOBBIX KUCIIOT: rajoreHuposanue 1o I'emto-donprapary-3enuHckomy, mupo-
JUTHYECKas KeToHU3alus, 31ekTposiaun3 no Koianbe, nexapOokcunupoBanue 1mo XyHCAUKKEDY.

MeToap! NOTY4YeHUsI TPOU3BOIHBIX KapOOHOBBIX KHCIIOT: TaJIOT€HAHTUAPHUIOB, aHTHIPHJIOB,
CJIOKHBIX 3(pUpPOB, HUTPUIIOB, aMU10B. KeTeHbl, UX moyyeHne U CBOICTBa.

Peakuiuu npou3BOAHBIX KapOOHOBBIX KMCIIOT: B3aMMOJEHCTBHE C HYKICO(UIBHBIMHU peareH-
TaMu (BOJa, CIUPTHI, aMMHUaK, aMHHbI, METAJIJIOPraHUYeCKue coenHenus). BoccranoBnenue rano-
TE€HAHTUAPUIOB J0 aIbAETUI0B 10 PO3EHMYHAY M KOMIUIEKCHBIMU TMAPUAAMH METAUIOB. B3aumo-



JIEHCTBHE TaJOTEHAHTHAPUIOB C aAua3zoMeTaHoM (peakmus ApHara-Diictepra). BoccTtanoBnenue
CJIOXHBIX 3(D)UPOB J0 CIIUPTOB U aTbACTUAOB, HUTPUIOB — O AMHHOB M QJIbJICTHIOB KOMILIEKCHBI-
MU THAPUIAMH METaJJIOB. MaloHOBasi KUCJIOTA: CUHTE3bI C MaJOHOBBIM 3GupoM, peakius Muxans-
751, KoHneHcanuu ¢ anpaeruaaMu (Kuesenarens). CiioxkHo3(UpHAs M allMIIONHOBAsT KOHACHCAIIUH.
OcobenHocTr 3(UPOB JIBYXOCHOBHBIX KHUCIOT (0Opa3oBaHHME KapOOLMKIOB) B JTHUX PEAKIIUIX.
Crnoxnble 3(Upbl O-TaJOTeHOKUCIOT B peakuusx PedopmaTckoro. AneToyKCycHBIH 3pHUp U €ro
UCIIOJIb30BaHUE B CUHTE3E.

MeTtobl cuHTe3a o, 3 -HempeaeabHbIX KapOOHOBBIX KUCIIOT: IErHIpaTalus TuAPOKCUKUCIIOT,
peakuuu KueBenarens, Burrura, Ilepkuna (cHHTE3 KOPUYHBIX KHUCIIOT). Peaknuu npucoenuHeHUs
1o JIBOITHOM cBsi3u. Bpomo- 1 MOA0-MaKkTOHU3ALUA O, 3-HenpeaebHbIX KapOOHOBBIX KUCIIOT.

Tema 18. Kimaccudukanus peakiuii apoMaTHYECKOTO 3JIEKTPOPUIBLHOTO 3aMelieHus. Bimsi-
HUE 3aMecTuTeNel B OEH30JIbHOM KOJIbIIE Ha CKOPOCTh M HAIPaBJICHUE AEKTPO(UIBHOTO 3aMellle-
Hud. CoriacoBaHHasi U HECOTJIaCOBaHHAsl OPUEHTALIMS.

HutpoBanue. Hutpyromue arentsl. Mexanusm peakiuu HUTpoBaHus. HurpoBanue Gensomna
U ero 3amenleHHbiXx. HutpoBanue Oudenunna, Hadranuna, apoMaTHueckKux aMuHOB U ¢eHona. [lo-
JlydeHUe MOJMHUTPOCOeIMHEHUM. Mco-aTaka U UIICO-3aMENIEHUE B pEeaKUUsIX HUTpoBaHus. Boc-
CTAHOBJICHUE HUTPO-TPYIIIbI B PA3JIMUHBIX YCIOBUSIX.

["anorenupoBanue. ["aoreHupyroniye areHTbl. MexaHU3M TrajoreHHUpOBaHUs apeHOB U UX
MIPOU3BOHBIX.

Cynbduposanue. Cynppupyronue areHTsl. Kunernueckuii 1 TepMOAMHAMUYECKUNH KOHTPOJIb
peakiuu (cynbdupoBanue Gpenona u Hapranuna). [Ipespaiienue cyiabGOrpyIsI.

AnxwimpoBanue apeHoB o @puneno-Kpadrey. Ankunupyromnue areHTel. MexaHu3m peax-
uu. [lomuankunupoBanue. [ToOouHbIe Mpolecchl: W30MEpHU3aIs ATKUIHPYIOIIET0 areHTa U Ko-
HEYHBIX MPOAyKTOB. CHHTE3 Juapuil- U TPUAPUIMETAHOB.

AuMiMpoBaHuE apeHOB. ALMIUPYIOIINE areHTbl. MexaHu3M peakiuu. PernocenekTuBHOCTh
armupoBanust. OcoOeHHOCTH anmIupoBaHus (peHonoB, neperpynmnupoka @puca. GopMurpoBa-
nue no ['arrepmany-Koxy, ['arrepmany u Bunbcmeiiepy. O6nacth NpUMeHEHUS 3THX PEaKIUil.

Tema 19. [IaTu4wieHHBIE TETEPOIUKIBI ¢ OJHUM TerepoaromMoM. DypaH, MHPPOI, THODEH.
Cunre3 u3 1,4-guxapOonunsHeix coenunenuit (Ilaane—Kuopp). Cunre3 nupponos no Kuoppy u
no [anuy. Cunte3 3,4-au3aMeNIeHHbIX THOPEHOB M0 XuHCOepry. Peaknuu 3meKTpodmIbHOTO 3a-
MEIICHUS B MSATHUWICHHBIX apOMaTHYECKUX TeTepOIMKIIax: HUTPOBAHHE, CYIb(PUPOBAHUE, Tallore-
HUpOBaHue, GopMuIpoBanue, amwinposanue. Mugon. CuHTe3 NpOU3BOAHBIX MHJIO0JIA U3 (EeHUI-
ruapazuHa u KetoHoB (Dumep). CuHTE3 MHI0MA U €r0 MPOU3BOAHBIX U3 2-allMJIaMHHOTOIYOJIOB
(Manenynr). Peakuiun 351eKTpoUIBHOTO 3aMEIIEHUs B MUPPOILHOM KOJIbIIE MHAOJA: HUTPOBAHHUE,
dbopMuIHpOBaHUE, TAIOTEHUPOBAHUE.

[ecTuuneHHble apoMaTHUYECKHE T'€TEPOLUKIIBI C OJHUM TerepoaToMoM. [IupuanH U XuHO-
nuH. CuHTE3 Npou3BOAHBIX NupuAnHa 1o ['anuy . CuHTE3 YaCTUYHO TUJIPUPOBAHHBIX MPOU3BOI-
HBIX MUPUIUHA TTyTeM [4+2]-mukionpucoenuuenus (rerepo-peaxkuus Junsca—Aunbaepa). Cunres
XUHOJIMHA U 3aMEeIEHHBIX XUHOIMHOB U3 aHWIMHOB 1o Ckpayny u [lebnepy—Munnepy. Peakuun
NUPUJIMHA U XUHOJUHA C alKuwiraioreHuaMu. OKUCIIEHNE U BOCCTAaHOBIIEHUE MUPUIUHA U XUHO-
nuHa. Peakiuu >nekTpoUIbHOTO 3aMENIeHUs B MUPUANHE U XMHOJMHE: HUTPOBaHHE, CyIb(upo-
BaHue, rajoreHupoBanue. N-oKMcH MUPUANHA U XMHOJIMHA U UX UCIIOJIb30BAHUE B PEAKIIMU HUTPO-
BaHus. HykneodunabHOe 3amelieHne aTOMOB BOJOpOJia B MHUPUIAMHE M XUHOJMHE B PEAKIUAX C
amuioM Hatpus (UnunbabuH) u peHnuuTueM. 2- U 4-MEeTUINUPUIUHBI U XUHOJIUHBI KaK METHUIIe-
HOBbIE KOMIIOHEHTHI B KOHJICHCALIUSIX C allbJETUIAMU.

5. O0pa3oBaTebHbIE TEXHOJIOTHHU

TexHomnorus mpoiiecca 00y4YeHHUs MO JAMCIUILUIMHE BKIIOYAET B ce0sl ClieAyrome oopa3oBa-
TCJIBHBIC MEPOIIPHUATUA:

a) ayTUTOPHBIC 3aHATHUS (JICKIIMOHHO-CEMUHApCKast (hopma 00ydeHus);

0) camocTrosiTenbHas paboTa acCUpPaHTOB,

B) KOHTPOJIBHBIC MEPOTIPUATHSI B TIPOIiecce OOYUCHHUS U 110 €r0 OKOHYAHUIO.

AynUTOpHBIE 3aHATHUS MIPOBOAITCS B MHTEPAKTUBHOM (DOpME C HCIIOJIb30BAHUEM MYJIbTHMeE-
TuitHOTO obecredeHus (HOYTOYK, TPOEKTOD).



B yuebHOM 1mpomecce NpPeayCMOTPEHO IIMPOKOE  MCIOJIb30BAaHME AKTUBHBIX U
MHTEPAKTUBHBIX (OPM TMPOBEACHMS 3aHATHH (CEMHHApPOB B JMAIOTOBOM pEXHME, JUCKYCCHH,
KOMITBIOTEPHBIX CUMYJISALUHI, pa30opa KOHKPETHBIX CUTYallUi, IPYNIIOBBIX AMCKYCCHH) B COYETa-
HUM ¢ KOHKPETHOW HayYHO-HCCJIEI0BATENbCKON paboTol B 00xactu xumun. OJHON M3 OCHOBHBIX
aKTUBHBIX ()OpM 0OyuUEeHUs], CBA3aHHBIX C BEJICHHUEM TOTrO BUJA (BUAOB) AESTEIbHOCTH, K KOTOPBIM
TOTOBUTCS aCUPAHT (HAY4YHO-UCCIIC0BATEIbCKON M HAyYHO-IIEIarOTMYeCKOi), SIBIISICTCS CEMUHAP,
K paboTe KOTOPOro MPHBIEKAIOTCS BEAYIIME HCCIEAOBATEIM W CHELMAIMCTBI-IPAKTUKH, WU
SIBIISIIOIIMICS OCHOBOM KOPPEKTUPOBKM MHIMBUIAYAbHBIX YYeOHBIX IJIAHOB acmupanTta. B pamkax
JUCLUIUIMHBI TPETyCMOTPEHBI BCTPEUU ¢ POCCUMCKUMU U 3apyO0eKHBIMU YUEHBIMHU.

[TpoBepka MprOOPETEHHBIX 3HAHUN, HABBIKOB M YMEHHMH OCYILECTBIISIETCS IOCPEACTBOM OT4e-
TOB aclIMPAHTOB HAa HAYYHBIX CEMMHAPAX U MHAMBHUIYaAJIbHBIM O0CYXIEHUEM C PYKOBOAUTEIIEM.

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOATEILHOH padoThl ACHHPAHTOB

Bunbr camocTosTenbHON pabOTHI:

B JJOMAITHUX YCJIOBHSX, B YUTAIBHOM 3ajie OMOIMOTEKH, Ha KOMITBIOTEpax ¢ JOCTYIOM K Oa-
3aM JaHHBIX U pecypcam MHTepHeT, B n1abopaTopHsx ¢ JOCTYIOM K JabopaTopHOMy 00OpyaoBa-
HUIO B PpUOOpaM.

CamocrosTenpHas padoTa MOJKPEIUISeTCs Y4eOHO-METOIUYEeCKUM U HH(POPMAIMOHHBIM
oOecrieueHreM, BKIIOYAIOIUM YYeOHHKH, y4eOHO-METOIUYECKHE IOCOOUs, KOHCIEKTHI JICKLUH,
y4eOHOe M Hay4HOE MPOorpaMMHOe obecrieueHue, pecypcebl MHTepHeT.

7. OueHo4YHBIE CPEICTBA ISl TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH, TPOMEKYTOYHOI aTTecTa-
UM 110 HTOTaM OCBOEHHS TUCIUILTUHBI

Llenp KOHTPOIIS - MOJIy4eHHE UHPOPMALIUU O pe3ysibTaTaXx 00YYeHHUSI M CTEIIEHH UX COOTBET-
CTBUS pe3yJIbTaTaM OOY4EHHUS.

7.1. Tekymuii KOHTPOJIb
Texymmii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKa YCBOSHHs y4eOHOT0 MaTepuasa, peryssip-
HO OCYIIECTBJIsIEMasl Ha MPOTHKEHUU ceMecTpa. TeKylmuil KOHTPOJIb 3HaHUM y4alluxcsi OpraHu3o-
BaH KakK yCTHbIN IpynnoBoii onpoc (YI'O).
Texymas camocTosiTeNnbHas padoTa acupaHTa HampaBieHa Ha YriayOJleHHe M 3aKpersieHue
3HAHUH, U pa3BUTHE IPAKTUYECKUX YMEHUHN aCIIUPAHTA.

7.2. IlpomeskyTOUHAS aTTeCTALMS
[IpomexxyTouHast arrecTalusi OCYIIECTBIAETCS B KOHIIE CEMECTpa M 3aBEpUIACT HU3yUYCHHE
TucUIIuHbl «Opranndeckas xumus». Gopma aTrectaum — 3a4er.

Cnucok BONPOCOB /sl IPOBe/ICHUs] TEKYIIero KOHTPOJIS M YCTHOTO OIIPoca 00y4aroImmXxcs:
IIpuposa XMMHUYECKOM CBSA3U B OPraHUYECKUX COCIUHEHHUSX.

['ubpuauzanus atoma yrieposa.

HMHTepMeauaTel OPraHUYeCKUX PEaKLiii.

Kunetnueckux 1 TepMOAMHAMUYECKUN KOHTPOJIb OPTaHUYECKUX PEAKIIAM.

KadecTBeHHBIE M KOJMUYECTBEHHBIE AJIEKTPOHHBIE 3(PPEKThl 3aMeCTUTENEeH Ha PEaKLHOHHYIO
CIOCOOHOCTh OPTaHUYECKUX COCTUHECHHM.

[TepexoaHble COCTOSHUS, TOBEPXHOCTh M3MEHEHHS CBOOOIHON SHEPIMM OpPraHUYECKUX peak-
U,

7. Teopuu KHCIOT U OCHOBAHUIA.

8. BrnmsHHe pacTBOpUTENEH HA CKOPOCTh M PABHOBECHE OPTAaHUIECKUX PEaKITHA

9. IlpuHuuMn TUHEHHOCTH U3MEHEHUH CBOOOAHOM sHepruM peakuuil. Y pasHenue ['lammera

10. T'oMOreHHBII KaTalnu3 B OPTaHUIECKOM CHHTE3E.

11. MeTannoKOMIUIEKCHBIH U TeTepOreHHbIH KaTaiu3 B OpraHnYeCcKOM CHHTE3E.

12. Mex¢azoBbIil KaTau3 B OPraHNYECKOM CHHTE3E.

13. Knaccugukaius opraHMueCKUX peaklnuii 1 peareHToB.
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14. N3omepusi OpraHUYECKUX COCTUHCHU.

15. Metoabl NOTY4YEHUSI U XUMHUYECKHE CBOWCTBA MPEAETbHBIX YITIEBOJOPOJOB (AJIKaHbI, IIUKIO-
AJIKaHBbI).

16. MeTtombl aCHMMETPHYECKOTO CHHTE3A.

17. Meronbl MOTY4YEHUS U XMMHUYECKHUE CBOICTBA aJIKEHOB U JINECHOB.

18. MeTobl MOTYYCHHS U XUMHUYECKHE CBOMCTBA aJIKMHOB.

19. Merobl nOMy4YeHUS U XMMHUYECKHE CBOMCTBA apOMAaTUYECKUX YTIEBOIOPOIOB.

20. MeTtoap! MOIy4eHUs] U XUMUYECKHE CBOWCTBA OJHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.

21. Metoabl NOTYyYEHHS] U XUMUYECKIE CBONCTBA KAPOOHMIIBHBIX COSTUHEHUI.

22. Metoapl NOJyYEHHS] U XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.

23. MeToapl MOoy4eHHs] U XUMUYECKHE CBOWCTBA a30TCOACPIKALINX COSAMHEHUH (aMHHO, HUTPO).

24. Metoabl NOTYYEHHS U XUMHUYECKHE CBOMCTBA CEpOCOepKAIIUX OPTaHUYECKUX BEIIECTB.

25. MeToapl MOoIy4YeHs] U XUMUYECKHE CBOWCTBA MATH- U MIECTUYIICHHBIX T€TEPOLIUKIIOB.

26. Metoabl NOTyYEHHS, XHMUYECKIE CBONCTBA U IPUMEHEHHE YTIIEBOJIOB.

27. buonornvecku BaKHbIE COCTUHEHUS — AMUHOKUCIIOTHI, OCJIKH, HYKJICHHOBBIE KUCIOTHI.

7.3. UToropasi arrecranus
®dopma arTecTali — KaHIUAATCKU SK3aMeH B YCTHOU (opMe.
DK3aMEHAIIMOHHBIA OWJIET COCTOUT U3 TPEX TEOPETUUYECKUX BOIPOCOB, TEMATHKA KOTOPHIX
MIPE/ICTAaBJICHA B MPOrpaMMe KaHAUAATCKOTO YK3aMeHa.

Oo0pa3ubl OM1eTOB
Oprannyeckasi XuMHs
buner 1
1. Tuns! cBsi3el B OpraHMYECKON XUMUHU.
2. Ankanbl. MeTo/1bl CHHTE3a U pEeaKLMOHHAs CIIOCOOHOCTbD.
3. OcuoBer criektpockoruu SIMP. Ilpumenenue cnexktpockonuu SIMP '"H ans U3y4EHHUS
CTPYKTYpbI OPraHU4ECKUX COCIUHEHUM.

buner 2

1. DnexrponHbIe 3()(PEKTHL. DIEKTPOOTPUIIATETHLHOCTh ATOMOB H TPYIII.

2. Ankensl. Homenknatypa u ctpoenue. MeTozsl CUHTE3a.

3. OcuoBel cnektpockonuu SIMP. Ilpumenenne crnekrpockonnu SIMP BC s HA3Yy4YECHUS
CTPYKTYpbI OPraHU4ECKUX COCTUHEHUM.

buner 3

1. Konuenuus apomatuunoctd. [IpaBuno Xrokkens. Me3onoHHbIE cOeMHEHHS. AHTHapOMa-
TUYHOCTb.

2. PeakiimoHHast ciocOOHOCTH AJIKEHOB.

3. OcHoBel criektpockonuu SIMP. ITpumenenue crnexrpockonuu SIMP Ha siapax rerepoaro-
MOB JUIsl U3YYEHHUsI CTPYKTYPBI OPraHUYECKUX COCITMHEHHM.

buner 4

1. Ilonarue o koH(popmanuu MoOJEKyJbl. BpalieHue BOKpyr cBsi3eii: BETUYMHBI U CUMMETPUS
NOTEHIMATIBHBIX OaphepoB. PaKTOPHI, ONPEAEIAIONINE SHEPTUIO0 KOH(POPMEPOB.

2. CTpoeHHe ¥ HOMEHKJIATypa aJKWHOB. METOIbI TIOJYYCHHUSI M CBOMCTBA alleTHICHOBBIX CO-
€IUHEHUMN.

3. Ocuogwr criektpockormu SIMP. [Ipumenenne nBymepHoii ciekrpockonuu SIMP st u3y-
YEHUS CTPYKTYPBl OPraHUYECKUX COCIUHEHUN.

burer 5

1. DOHanTHOMepHA. ACHMMETpUS W XHUPAJIbHOCTh. OKBHUBAJICHTHBIC, SHAHTHOTONHBIE U
JUACTepEOTONHbIE TPYIIIbI; UX MPOSBIEHUE B XMMUYECKOM MOBEIECHUU MOJEKYJ B XUpaJIbHBIX U
axMpanbHbIX cpenax u crnekrpax AMP. Homenknarypa onTuuecknx aHTHUIIONOB.

2. [Tomuenossle coequHeHus. OCOOCHHOCTH CHHTE3a U PEAKIIMOHHOMW CITOCOOHOCTH.

3. Ilpumenenue cnekrpockonuu JI1P B opraHnueckoil XuMuu.



buner 6

1. Kucnote! bpencrena u JIstonuca. Kucinorno-ocuoBHoe paBHosecue. Ilonsitue pH. Kunern-
Yyeckass ¥ TepMOJAMHAMHUYECKass KUCIOTHOCTh. YpaBHeHHE bpeHctema. OOmmit u cnenuduyeckuii
KHCJIOTHO-OCHOBHBIN Katanu3. CynepkuciaoTbl. @yHKIIMU KUCIOTHOCTH.

2. CriupThl. MeTosbl CHHTE3a U PeaKkIui OJHOATOMHBIX CIIUPTOB.

3. Ilpumenenne koneOaTeNbHOW U 3JICKTPOHHOM CHEKTPOCKOMUH U U3YUEHHS CTPYKTYpPHI
OpPraHUYECKUX COCTUHEHUIH.

buner 7

1. HykneodunsHoe 3amemenue B anudarudeckom psay. Mexanuzmel SN1 u SN2. Bnusuue
CTPYKTYpbI cyOCTpaTa U NOJSIPHOCTU PACTBOPHUTENSI HA CKOPOCTH U MEXAHU3M PEaKIUH.

2. MeTo/ibl CHHTE3a U PeaKIUH JBYXaTOMHBIX CITUPTOB.

3. IlpumeHeHne Macc- U XpOMaTO-Macc-CHEKTPOMETPHUHM JUIsl U3YyUEHUsl CTPYKTYpbl OpraHuye-
CKHMX COCIMHECHUM.

buner 8

1. HykneodmibHOE 3aMeIeHHe MPU KPAaTHOW YTIEPOA-YIJIEPOJHOW CBSI3W W B apoMarhye-
CKOM sifipe. TUMHUHbIE MEXaHU3MbI HYKJICO(PMIBHOTO 3aMEeUIeHHs Y Sp2-TUOPUIHOTO aToMa yriie-
pona.

2. MeTozpl cCUHTE3a U peakiuu MPOCThIX (HUPOB.

3. XpoMartorpagudeckre METOIbI M UX MPUMEHEHUE B OPraHUICCKOM CHHTE3C.

buner 9

1. DnekTpoduiabHOE 3ameleHre y atoma yriepoaa. Mexanusmer 3amenieanst SE1, SE2, SEi.
HyxneobunpHbll KaTanus 37eKTpoUIbLHOrO 3aMelieHus. BausHue cTpyktypsl cyocTpata u 3¢-
(GEeKTOB Cpebl HA CKOPOCTh M HAIIPABIICHUE PEAKIIHH.

2. Anpnerunbl u ketonbl. HoMenknatypa. OcoO0eHHOCTH cTpoeHUs. MeToIbl OyueHus ajb-
JIETH]IOB ¥ KETOHOB.

3. PEeHTreHOCTpYKTYpHBIM aHaIM3 M €ro MPUMEHEHHE JUIS U3Y4YeHHs] CTPYKTYPbl OpraHuye-
CKHX BEIIECTB.

buner 10

1. Peakiuu >nuMuHUpOBaHUS (OTIHICTUICHUS). MEeXaHU3MBbI TETEPOJIMTHUYECKOTO ITUMHUHUPO-
Banus El wu E2. Crepeosnekrponnsie TpeboBaHuS U cTepeocnenuduuHoct mpu E2-
SIMMHUHUPOBAHUH.

2. Peakuuu anberuioB 1 keToHoB. OOpaiiieHre NoaspHOCTH KapOOHUIEHOU TPYTIIIHL.

3. CoBpeMeHHBIE METOJIbI 00pa0OTKH PEaKIIMOHHBIX MACC, OYUCTKH U BBIICICHUS MMPOTYKTOB
peaKuuu.

buner 11

1. IlpucoennHeHye MO KpaTHBIM YIIIEPO-YIIIEPOAHBIM CBS3AM. DIEKTPOPHILHOE PUCOEIH-
HeHue. CunpHble U ciaalble MEeKTpOoUiIbl, MEXaHU3M M CTEPEOXUMHUS NPUCOEINHEHUS, PEeruo- U
CTEPEOCENEKTUBHOCTD peakiuil. IIprcoequHenne K COnpsiKEHHbIM CUCTEMAaM.

2. HeripenennbHbIE alIbJIETUIBI M KETOHBI. METOBI MOTyYeHHs U PEaKIInu.

3. OcHoBel criektpockonuu SAMP. Ilpumenenue cnexkrtpockonuu SIMP '"H ans H3y4YEHHS
CTPYKTYPBI OPTaHMYECKUX COCIUHEHUM.

buner 12

1. HykneoduibHoe npucoeIuHeHNE K KapOOHMIBHOM rpymie.

2. Kap6onossie kuciotsl. Homenknatypa. OcoOeHHOCTH CTpoeHHUs. MeToJbl MOMydeHUus U
THUNHYHBIE PEAKIUU.

3. OcnoBel cnektpockonuu SIMP. Ilpumenenue cnexkrpockonuu SIMP BC HU3Yy4YECHUS
CTPYKTYPBI OPTaHMYECKUX COCIUHEHUM.

buner 13
1. IleperpynnupoBku B KApOOKATUOHHBIX MHTEPMEIHUATAX.



2. MeTopl MOTy4YeHHs] U CBOWCTBA MPOU3BOAHBIX KapOOHOBBIX KHCIIOT: TajJOreHaHTUIPUIOB,
AQHTUAPUIOB, CIOKHBIX 3PUPOB, HUTPUIIOB, aMUA0B. KeTeHbl, X NOJTy4YeHUE U CBOMCTBA.

3. OcHoBbl cniekTpockonuu SIMP. [Ipumenenue cniektpockonuu SIMP Ha siipax reTepoarto-
MOB JUIsl U3YYEHHUsI CTPYKTYpPbl OPraHUYECKUX COCIUHEHUM.

buner 14

1. PagukanbHble 1 MOH-PAJUKAIbHBIE PEAKLUU NIPUCOECTUHEHUS, 3aMELICHHSI U SIMMUHHUPO-
BaHUS.

2. Knaccudukanus peakuuii apoMaTu4ecKoro 31eKTpo(uiIbHOTO 3amMenieHus. BiusHue 3ame-
CTUTENEH.

3. OcuoBbl criekTpockornuu SAMP. [lpumenenue nBymepHoit cnekrpockonuun AMP s u3zy-
YEHUsI CTPYKTYPbl OPTaHUYECKUX COEANHEHUN.

buner 15

1. IlpuHuun peTpocCHHTETHUECKOT0 aHan3a. CUHTOHBI 1 CHHTETUYECKUE SKBUBAJICHTHI.
2. MeTozpl CUHTE3a M CBOMCTBA IeTepOapOMaTHUECKUX COSMHEHUH.

3. Ilpumenenue cniekrpockonuu JI1P B oprannueckoil XuMuu.

Kanauaarckuil 9K3aMeH IMPOBOAUTCS B NPUCYTCTBUU HE MEHEE 2 YJIEHOB 3K3aMEHAIL[MOHHOMN
KOMUCCHH U3 COCTaBa, yTBepxkaeHHoro npukazom no UpMX CO PAH, B ycTHOM miu NTUCbMEHHOM
BUJIC C MOCJIEAYIOUIMM YCTHBIM COOECEeIOBaHHEM IO BOIIPOCAM, YKa3aHHBIM B HK3aMEHAllMOHHOM
owiere. Ha moaroroBky 0TBETOB B MMCbMEHHOM BUJIE OTBOAUTCA 1 akajieMuyeckuil yac.

KpuTepnn OllCcHUBAaHUS 0TBETA aClIMPaHTa

Munumym 3 Bompoca Ousera (M3 3) UMEIOT MOJIHBIE OTBETHI.
CopepxaHue OTBETOB CBUJIETENbCTBYET 00 OTIMYHBIX 3HAHMSIX
BBIIIYCKHUKA U O €0 YMEHHHM pelIaTh MpoeccuoHalbHbIE 3a-
JIa9¥, COOTBETCTBYIOIINE €ro OyAymiel KBaTH(UKAIHH.

Munumym 2 Bompoca Ouiera (M3 3) UMEIOT MOJHbIE OTBETHI.
CopepxaHue OTBETOB CBHJIETEILCTBYET O XOPOILIMX 3HAHMSIX
«Xopouo» BBIIIYCKHUKA U O €0 YMEHHHM pelIaTh npodecCHuOHaIbHbIE 3a-
Jla4yd, COOTBETCTBYIOIIME €ro OyayIie kBanudukanuu

«OTInYHO»

Munumym 1 Bonpoc 6unera (U3 3) uMeeT MOJHBIN U MPAaBUIIb-
HBI OTBET, 2 BOIPOCA PacKPHITHI HE MOIHOCTHI0. Conepxanue
«Y IOBJIETBOPUTENILHO» | OTBETOB CBUJETEIBCTBYET O HEIOCTATOYHBIX, HO YIOBIJIETBO-
PUTETHHBIX 3HAHUSAX BBIITYCKHUKA U O €T0 OTPAaHUYCHHOM yMe-
HUU pemaTh NpodecCHoHaIbHbIE 3aJauu.

Tpu Bonpoca Ounera (13 Tpex) He uMeroT oreera. CoaepxaHue
«HeynoBneTBOpUTENbHO» | OTBETOB CBHJIETENBCTBYET 00 OTCYTCTBMM 3HAHUMN BBITYCKHHMKA
Y 0 €r0 HEYyMEHHUH pemaTh NpodecCHoHaIbHBIC 33Ja4H.

8. YuedHo-MeToanuyeckoe U HHPOPMALMOHHOE 0O0ecnieyeHue TUCIHIIIMHBI

OcHoBHas1 JiuTEepaTypa

1. Wnmen, 3. OcHOBBI opranuyeckoit crepeoxumuu / . Unuen. — M.: bunom. JlabopaTtopus
3uanui, 2014. — 703 c.

2. Peytos, O. A. Oprannyeckas xumusi: B 4-x 1. T. 1/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanwuii, 2014. — 567 c.

3. Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. II. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 623 c.

4. Peytos, O. A. Opranunueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 544 c.
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Peytog, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 726 c.

Cmut, B. A. OCHOBBI COBPEMEHHOTO OpPraHWYECKOrO0 CHHTE3a. YueOHoe mocobue /
B. A. Cmur, A. I. Auneman. — M.: bunom. Jlaboparopus 3uanuii, 2014. — 750 c.

TpaBens, B. ®. Opranuueckas xumus: ydeOHOoe mocoOue mis By3oB: B 3-ex 1. T. 1 /
B. @. TpaBens. — M.: bunom. JIaGopaTtopus 3nanuii, 2014. — 368 c.

TpaBens, B. ®. Opranuueckas xumus: ydeOHoe mocobue mist By3oB: B 3-ex 1. T. 2 /
B. @. TpaBens. — M.: bunom. JIaGopaTtopus 3nanuii, 2014. — 517 c.

TpaBensb, B. ®. Opranunueckas xumus: ydeOHoe mocoOue mis By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.

JonosHUTe/ILHAS JIUTEpPATypa
babkun, B. A. buomacca 1MCTBEHHHUIIBI: OT XMMHYECKOTO COCTAaBa 0 MHHOBAIIMOHHBIX MIPO-
nyktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumona; ots. pea. A. A. CeMeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: U3n-so CO PAH, 2011. — 236 c.
bepnert, JIx. Xumudeckas cBs3b: nep. ¢ anri. / Jx. bepaert. — M.: Mup; bunom. Jlabopa-
Topus 3HaHuH, 2015. — 245 c.
l'ono6okoBa, T. B. HekonaencupoBaHHbIE BHUIIMHAJIbHBIE TPUA30JBL: CIpaB.mocodue /
T. B. 'ono6okoga, JI. . Bepemarusn, P. I'. XXuros, B. H. Kixuses; ots. pea. A. U. Cmup-
HOB. — Upkyrck: UT'Y, 2012. — 133 c.
I'oncansec, K. Hanoctpykrypsr B 6nomenuiune / K. I'oncansec, K. Xans6epmranr, K. Jlo-
pencuH, JI. Haup — M.: bunom. Jlaboparopus 3unanuii, 2013. — 520 c.
I'ycapoBa, H. K. Xumus anerunena: Hoseie rnaBel / H. K. I'ycapoBa, A. . Muxanesa,
E. IO. lImunar, A. I'. Manskuna. — HoBocubupcek: Hayka, 2013. — 368 c.
XKayen, XK. buomeramnooprannueckast xumus / XK. XKayen. - M.: bunom. Jlaboparopus 3Ha-
nuii, 2015. — 496 c.
Kosanenko, JI. B. buoxumuyeckue OCHOBbI XMMHUHU OHMOJIOIMYECKH AKTHBHBIX BEIIECTB:
yuebHoe nocooue / JI. B. KoBanenko. - M.: bunom. JIaGopatopus 3nanuii, 2014 — 229 c.
Kyzuenos, H. T. OcHoBsl HanoTexHosoruu: yueOnuk / H. T. Ky3nenos, B. M. HoBotopries,
B. A. Xab6pes, B. 1. Mapronus. — M.: bunowm. JIaboparopus 3nanmii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uokommo3utsl / A. K. Jlay, ®@. Xyceiin, X. Jlagau. — M.: burowm. Jla-
6oparopus 3Hanmii, 2015. — 392 c.
Pomanosckuii, b. B. OcHoBbI kaTanu3a: yue6Hoe nmocodue / b. B. Pomanosckuii. — M.: bu-
HoM. JIabGoparopus 3Hanui, 2015. — 172 c.
Pookonkos, J1. 1. Hanomarepuansl: yue6Hoe nocobue / /{. M. Peokonkos, B. B. JIéBuna,
3. JI. I3un3urypu. - M.: bunom. JIaboparopus 3nanumii, 2014. — 365 c.
CemenoB, A. A. buonorndeckasi akTUBHOCTb MpPHUPOJAHBIX coenuHeHudt / A. A. CemeHOB,
B. T'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunbBepcreiin, P. Cnekrpomerpuueckas MIACHTHU(PHUKALUS OPraHUYECKUX COECTUHEHHH /
P. CuneBepcreitn, ®. Beberep, . Kumin. — M.: bunowm. JlaGoparopus 3Hanui, 2014. — 557
c.
ConparenkoB, A. T. IlecTurubl ¥ perysasTOpbl pocTa: MPUKIIaJHAs OpraHuYecKas XUMus /
A. T. ConnarenkoB, H. M. Konsnuna, A. Jle Tyan. — M.: bunom. JlabopaTopusi 3HaHU,
2014. - 223 c.
Connarenkos, A. T. IlecTuuuasl 1 peryasTopbl pocTa: NMpUKIaAHas OpraHudeckas XuMus /
A. T. Connarenkos, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. JlaGoparopusi 3HaHuil,
2014. - 223 c.
CrapoctuH, B. B. MaTepuainsl u MeTopl HAHOTEXHOJOTHU: ydeOHoe nmocobue / B. B. Cra-
poctuH. — M.: Bunowm. Jlabopatopus 3uanuii, 2014. — 431 c.
Turue, JI. lomuno-peakiiuu B opranndeckom cunrese / JI. Turue, I'. bpame, K. I'epuxke;
niep. ¢ anri1. — M.: bunowm. JlaGoparopwust 3Hanwmii, 2010. — 671 c.
Toncrukos, I'. A. CMmonsaHble KUCIOTHI XBOWHBIX Poccun. Xumus, dapmaxosnorus / I'. A.
Tonctukos, T. I'. Toncrtukosa, 3. O. ynsu, C. E. Tonctukos, M. B. XBoctos; HUOX nm.
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H. H. BopoxmoBa CO PAH. — HoBocubupck: Akagemudeckoe u3aaTeabcTBo «l'eon, 2011.
-395c.

Tpodumos, b. A. Xumus nupposa. Hoeie ctpanuist / b. A. Tpodumos, A. Y. Muxanesa,
E. IO. llImunar, JI. H. Co6ennna. — HoBocubupck: Hayka, 2012. — 383 c.

XenbBUHKENB, J[. CHucTeMaTnueckass HOMEHKJIATypa OpraHudeckux coenunenuit / JI. Xemnb-
BUHKENb. — M.: bBunom. Jlaboparopus 3nanwmii, 2014. — 232 c.

UYepnosa, C. B. ®apmaneBtruyeckas xumus: yaeOHuK 11 By3oB / C. B. UepHoBa; moxa pen.
I'. B. Pamenckoii. — M.: burowm. Jlabopatopus 3nanuii, 2015. — 472 c.

[umkun, I'. I'. HaHosnekTpoHKKa. D1eMEHTHI, TPUOOPHI, YCTPOMCTBA: ydueOHOE mocodue /
I'. I'. lumkun, U. M. Arees. — M.: bunowm. JIaGopatopus 3Hanuit, 2011. — 408 c.
Onpmenbpoiix, K. Meramiooprannueckas xumus / K. Dnpenopoiix. — M.: bunowm. JIa6o-
paropus 3HaHuii, 2014. — 750 c.

OpoBckas, M. A. Xumust apoOMaTHUECKUX reTepOUKINYecKuX coequaenuii / M. A. KOpos-
ckas. — M.: bunom. Jlabopatopus 3Hanuii, 2015. — 208 c.

DJIeKTPOHHBbIE pecypchbl
ApuctoBa, H.B. TecToBblli KOHTPOJb IO KypCy OpPraHMYECKON XMMMHU. YTIIEBOAOPOJBI
[DnexkTpoHHBIH pecypc]: yuebHoe nocodbue / H.B. Apucrosa, B.I'. Ypsanos, E.H. Odurepos.
— Omnektpon. paH. — Kazanus: KHUTY, 2004. — 254 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/13336. — 3aru. ¢ skpaHa.
bepesun, JI.b. ba3oBeiif Kypc opranndeckoil XUMuM [IJIEKTPOHHBIA pecypc|: yueOHoe 1mo-
cobue / JI.b. bepesun, O.B. llyxto, C.A. CpipOy. — DnekTpoH. nan. — MBanoso: UT'XTY,
2011. — 168 c. — Pexxum gocryma: https://e.lanbook.com/book/4523. — 3ari. ¢ skpaHa.
bepesun, JI.b. Opranunueckas xumusi [DIEKTPOHHBIN pecypc]: ydeOHoe mocobue /
I.b. bepesun, O.B. lUlyxto, C.A. Crip0y, O.U. Koiipman. — DnextpoH. naH. — CaHKT-
[TerepOypr: Jlanb, 2014. — 240 c¢. — Pexum nocryna: https://e.lanbook.com/book/44754.
— 3ari. ¢ ’3KpaHa.
Bboposnes, 1.B. Opranndeckast XuMusi: TEPMUHBI U OCHOBHBIE PEAKINH [ DJIEKTPOHHBIN pe-
cypc]: yuebnoe nocobue / 1.B. boposieB. — DnekrpoH. naH. — Mocka: M3naTenbcTBo
"JlaGopaTopus 3HaAHUI", 2015. — 362 C. — Pexum JIOCTYTIA:
https://e.lanbook.com/book/70742. — 3aru. ¢ skpaHa.
Bbypanrynosa, P.H. Opranndeckas Xxumus. AUUKINYECKHE YTIEBOAOPOABI [DIEKTPOHHBIN
pecypce]: yue6noe nmocooue / P.H. bypanrynosa, P.®. Kapumona, M.A. IlerpoBa. — Dnek-
TpoH. jgaH. — Kazans: KHUTY, 2016, — 112 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/102078. — 3aru. ¢ skpaHa.
Bbyxapos, C.B. Xumust 1 TeXHOJIOTHSI MPOAYKTOB TOHKOTO OPraHMYECKOro CHUHTE3a [DJeK-
TPOHHBIN pecypc]: yueOHoe nmocodbue / C.B. bByxapoB. — Dnekrpon. nqan. — Kazans: KHU-
TV, 2013. — 268 c¢. — Pexxum noctyna: https://e.Janbook.com/book/73483. — 3arn. c
JKpaHa.
Bacunwesa, 1.B. OcHOBBI opranndeckoil XuMun [ DNeKTpOHHBIN pecypc]: yueOHoe mocobue
/ N.B. BacunseBa, M.A. 3axapenko, U.B. IIpockynoB. — 3nektpoH. gan. — Kemeposo:
KemI'V, 2017. — 72 c. — Pexum noctyna: https://e.lanbook.com/book/102672. — 3ari. c
JKpaHa.
Bepeskun, A.H. Opranndeckas xumus. Y4eGHoe mocodue sl BBIMOJIHEHU J1aO0OpaTOPHBIX
paboT MO CHUHTE3y OpraHMYECKHUX BELIECTB [DJIEKTPOHHBIM pecypc]: yueOHoe mocobue /
A.H. Bepeskun, B.1. Azapos, T.. HunoBa. — DnektpoH. naH. — MockBa: MI'TY um.
H.D. baymana, 2011. — 39 ¢. — Pexxum moctyma: https://e.lanbook.com/book/104638. —
3ari. ¢ sKpaHa.
BepeBkun, A.H. Opranndeckas xumus. YueOHoe ocoOue AJis BHITOJHEHUS 1a00paTOPHBIX
paloT M0 OCHOBHBIM METOJaM OYMCTKU U BBIJCNICHHUS] OPraHMYECKUX BEIIECTB [DJIEKTPOH-
HBIN pecypc]: yueOHoe nmocobue / A.H. Bepeskun, B.J. Azapos, T.1. Hunogsa, I".H. Kono-
HOB. — OJIeKTpoH. AaH. — Mocksa: MI'TY um. H.O. baymana, 2013. — 33 c. — Pexum
noctyna: https://e.lanbook.com/book/104805. — 3ari1. ¢ skpaHa.
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Bunocnasckuii, B.A. Oprannueckas xumus [DIEKTpOHHBIA pecypc]: yueOHOoe mocobue /
B.A. Bunocnasckuii, 1.M. Ocosnosa, B.1. AzapoB. — DnekTpoH. naH. — Mocksa: MI'TY
um. H.D. baymana, 2008. — 56 ¢. — Pesxxum mocrtyma: https://e.lanbook.com/book/104624.
— 3ari. ¢ ’3KpaHa.

BmmBkoB, A.A. Opranudeckasi XMMHs: OCHOBHBIE IMOHATHS [ DJIEKTPOHHBIN pecypc] : yueo-
Hoe nocobue / A.A. BmmBkos, A.B. IlectoB. — DnekTpon. nan. — ExarepunOypr: Yp®V,
2012. — 188 ¢. — Pexxum mocrtyma: https://e.lanbook.com/book/98443. — 3arun. ¢ skpaHa.
BuuBkoB, A.A. Oprannueckas XMMHUA: 3aa4d U YINpaKHEHUs [DJIEKTPOHHBIA pecypc]:

yuebHoe nocobue / A.A. BmmBkos, A.B. IlectoB. — Dnextpon. naH. — ExatepunOypr:
Yp®V, 2015. — 344 c. — Pexum gocryna: https://e.lanbook.com/book/98413. — 3armn. ¢
9KpaHa.

Jlenucos, B.Sl. COopHHK 3a7a4 110 OPTaHMYECKOM XUMUHU [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue / B.f. [enucos, [1.JI. Mypeimkun, T.b. Tkauenko, T.B. UyiikoBa. — D1eKTpoH.
nan. — Cankr-Ilerepoypr: Jlamp, 2014. — 544 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/45971. — 3aru. ¢ skpaHa.

Jenucos, B.Sl. COOpHUK KOHTPOJIBHBIX 3aJaHul 10 opranudeckoi xumuu. Y. 3: Apomaru-
YECKUE W TeTEPOIUKINYCCKHE COCOUHEHHS [DJICKTPOHHBIA pecypc|: ydeOHoe mocobue /
B.4. denucos, .JI. Mypsiikus, T.b. Tkauenko, T.B. UyitkoBa. — DnekTpoH. nan. — Ke-
mepoBo: KemI'Y, 2009. — 86 ¢. — Pexum nmocryna: https://e.lanbook.com/book/30112. —
3ari. ¢ 3KpaHa.

Hpruko, K.A. CemuHapckue 3aHATHS MO OPraHUYECKOW XUMHUHU [DJIEKTPOHHBIA pecypc:
yuebHo-MeTonuuyeckoe mocobue / K.A. J[pruko, T.T. Kypsera, C.C. Kpasioga,
T.H. MarBeeBa. — OnextpoH. naH. — Tomck: TT'Y, 2013. — 80 c. — Pexum nocryna:
https://e.lanbook.com/book/44990. — 3aru. ¢ kpaHa.

3b1koBa, M.B. Opraanueckas xumus. Kinaccupukamysi 1 HOMEHKIATypa OpPraHUYECKHX CO-
eIMHEeHUH [DeKTpoHHBIN pecypce]: yuebHoe nocodue / M.B. 3bikoBa, I'.A. XKonobosa, O.D.
[Ipumenosa. — DuekrpoH. naH. — Tomck: CudbI'MYVY, 2014. — 111 ¢. — Pexum poctyna:
https://e.lanbook.com/book/105885. — 3ari. ¢ skpaHa.

Kpasogra, C.C. Opranndeckas xumusi. Yacts 1 [DnekTpoHHBIN pecypc]: yaebHoe nocoodue /
C.C. KpaBuona, T.T. Kypsea, T.H. MatseeBa, b.C. IlpsinkuH. — DnekTpoH. gaH. —
Tomck: TT'Y, 2013. — 92 c. — Pexum pocryma: https://e.lanbook.com/book/44989. —
3ari. ¢ sKpaHa.

KyBummnosa, E.M. Oprannueckas xumusi. KapOoHWINPOU3BOAHBIE YIIEBOIOPOAOB [DIek-
TpOHHBIN pecypc]: yue6Hoe nocodue / E.M. KyBummHoBa. — DnekTpoH. naH. — VBaHOBO:
UIXTYy, 2011. — 80 c. — Pexxum gocrtyna: https://e.lanbook.com/book/4530. — 3arm. c
9KpaHa.

KysnemnoB, J.I. Opranudeckass xuMus [DIEKTpOHHBIA pecypc]: ydebHoe mocobue /
JI.T". Ky3HenoB. — DnektpoH. n1aH. — Cankr-IlerepOypr: Jlanp, 2016. — 556 c. — Pexum
nocrymna: https://e.lanbook.com/book/72988. — 3aru. ¢ skpana.

JIaGopaTopHBbIif MPAaKTUKYM 110 KYypCY OpraHWYecKOM XUMUHU [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue / mox pea. A.M. 'onyGeBa. — DnexkTpoH. n1aH. — Mocksa: MI'TY um. H.O.
baymana, 2011. — 40 c. — Pexxum nocryma: https://e.lanbook.com/book/52564. — 3ari. ¢
JKpaHa.

JIuBanuoB, M.B. Opranndeckas xumus. 3ajauu 1Mo oOIIeMy KypCy C pelIeHUsIMH : B 2 4
[OnexTpoHHbIii  pecypc]: yueOHoe mocodue / M.B. JluBanmos, [I'.C. 3aiinesa,
JL.W. JIuBanuoBa, H.C. I'ymokuna ; mox pen. H. C.3edupoBa. — DnekTpoH. aaH. —
MockBa: UznarensctBo "Jlaboparopust 3nanuit", 2015. — 258 c. — Pexum npoctyna:
https://e.lanbook.com/book/84111. — 3aru. ¢ skpaHa.

JIuBannos, M.B. Opranunueckas xumus. 3aauu 1Mo oo1emMy Kypey ¢ pemeHusMu : B 2 . I
9 [DOnekrpoHHbli pecypc]: yuebnoe mocobme / M.B. JluBammos, I'.C. 3aiinesa,
JL.W. JluanmnoBa, H.C. I'ymokuna ; mox pen. H. C.3edupoBa. — DnexTpoH. maH. —
Mocksa: UznatensctBo "JlaGopatopus 3uanuit", 2015. — 717 c¢. — Pexum pgoctyna:
https://e.lanbook.com/book/84112. — 3aru. ¢ skpaHa.
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Opranndeckas XxuMusi [DIEKTPOHHBIA pecypc]: yaeOHo-MeToandeckoe mocodue / coct. T.
H. I'pumenkosa, I'. E. CokonoBa. — Dnekrpos. naHn. — Kemeposo: KemI'V, 2015. — 115
c. — Pexum gocryna: https://e.lanbook.com/book/80075. — 3ari. ¢ a3xpaHa.

Opranunyeckas XuMust [ DIEKTPOHHBIA pecypc]: yueOHo-MeToauueckoe mocoodue / coct. C.C.
Kpasuosa, T.H. MaTtBeeBa. — DnektpoH. nan. — Tomck: TI'Y, 2015. — 44 c. — Pexum
nocryma: https://e.lanbook.com/book/80212. — 3aru. ¢ skpaHa.

IIpecc, 1.A. OcHOBBI OpraHUYECKON XUMHUH JJISI CAMOCTOSITEILHOTO U3YYEHUs [ DIEKTPOH-
HBI pecypce]: yueOnoe mocooue / M.A. Tlpecc. — Dnekrtpon. gan. — Cankr-IlerepOypr:
Jlanw, 2016. — 432 c. — Pexum nmoctymna: https://e.lanbook.com/book/71727. — 3arm. ¢
JKpaHa.

PeyroB, O.A. Oprannueckas xumusi. B 4 4. Y. 1 [Dnekrponnsiii pecypc]: yueobnuk / O.A.
Peyros, A.JI. Kypn, K.II. Byrun. — Onektpon. nan. — Mocksa: M3narenscTBo "Jlabopa-
topus 3HaHui", 2017. — 570 c¢. — Pexum mocryna: https://e.lanbook.com/book/94167. —
3ar. ¢ sKpaHa.

PeyroB, O.A. Oprannveckas xumus. B 4 u. Y. 2 [DnextpoHHBId pecypc]: yueOHHK /
O.A. Peyros, A.JI. Kypu, K.II. Bytun. — DnekrpoHn. gan. — MockBa: U3narensctBo "Jla-
Ooparopust 3HaHUI", 2017. — 626 C. — Pexxum JOCTYyTIA:
https://e.lanbook.com/book/94168. — 3aru. ¢ skpaHa.

PeyroB, O.A. Oprannyeckass xumus : B 4 4. U. 4 [DnekrpoHHBI pecypc]: ydeOHUK /
O.A. Peyros, AJL. Kypu, K.II. bytun. — Onekrpos. nan. — Mocksa: U3parensctBo "Jla-
Ooparopust 3HaHUI", 2016. — 729 c. — Pexum JOCTYTIA!
https://e.lanbook.com/book/84139. — 3aru. ¢ skpaHa.

PomanoBckuii, b.B. OcHOBBI Karanm3a [DJEKTpOHHBIA pecypc]: ydeOHoe mocobue /
b.B. PomanoBckuii. — DnekTpoH. gan. — MockBa: U3narensctBo "Jlaboparopus 3HaHuit",
2017. — 175 c¢. — Pexxum pocryma: https://e.lanbook.com/book/94126. — 3ari. ¢ skpana.
Tpasenb, B.®. Oprannueckas xumus. B 3 1. T. 1 [Dnekrponnslii pecypc]: yueOHoe moco-
oue / B.®. TpaBens. — DnexTpoH. gaH. — Mocksa: M3narensctBo "Jlaboparopus 3naHmii",
2015. — 401 c. — Pexxum goctyma: https://e.lanbook.com/book/84108. — 3ari. ¢ skpana.
Tpasens, B.®. Oprannueckas xumus. B 3 4. T. 2 [Onexrponnsiii pecypc]: yueOHOE MOCO-
oue / B.®. TpaBenb. — DnekTpoH. gan. — Mocksa: U3natensctBo "Jlaboparopus 3HaHMiT",
2015. — 550 c. — Pexxum pocryma: https://e.lanbook.com/book/84109. — 3arm. ¢ skpana.
Tpasenb, B.®. Opranuueckas xumus. B 3 1. T. 3 [DnektpoHHsIil pecypc] : yuebHOE moco-
6ue / B.®. TpaBenb. — DnekTpoH. 1aH. — Mocksa : M3garensctBo "Jlaboparopus 3Ha-
Huit", 2015. — 391 c¢. — Pexum goctyna: https://e.lanbook.com/book/84110. — 3ari. c
JKpaHa.

Xenesuna, O.I'. Oprannyeckas xumus. [Tonu@yHKIMOHANTBHBIE TPOU3BOIHBIE YTIIEBOJOPO-
noB [DnexTpoHHBI pecypc]: yuedHoe mocodue / O.I'. Xenesuna, A.C. Mamscosa, C.A.
CoipOy. — OnextpoH. man. — UBanoso: UT'XTY, 2016. — 97 c¢. — Pexum noctyna:
https://e.lanbook.com/book/96111. — 3aru. ¢ skpaHa.

[Ta6apos, FO.C. Opranuueckas xumus [nekTpoHHbli pecypc]: yuebnuk / FO.C. I1laGapos.
— OnekrtpoH. naH. — Cankrt-IletepOypr: Jlans, 2011. — 848 c. — Pexum pocryna:
https://e.lanbook.com/book/4037. — 3ar. ¢ sxpaHa.

[MIunyns, A.H. Kypc neknuii mo opraHn4ecKod XUMHH [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / A.H. llumyns, FO.A. besruna, E.B. Bonocosa, E.B. IlamkoBa. — DnekTpoH.
man. — CraBpomons: CtI'AY, 2014, — 116 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/61142. — 3aru. ¢ skpaHa.

KOposckas, M.A. OcHOBBI OpraHu4ecKoOi XUMHUH [ DIIEKTPOHHBIHN pecypc]: yueOHoe nocodue
/ M.A. FOpogsckas, A.B. Kypkun. — DnextpoH. nan. — Mocksa: U3narensctBo "Jlabopa-
topus 3Hanui", 2015. — 239 c¢. — Pexxum nmoctyma: https://e.lanbook.com/book/66365. —
3ari. ¢ sKpaHa.
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9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre Y4eOHOH TUCHUIIMHBI

Jlyia ocBOeHMSI IpOrpaMMbl OOYUYEHHS M JJIsi BHIOJHEHHUS] HAyYHO-HCCIIEeI0BATEIbCKUX pa-
00T M0 TeMe AMUCCEPTAIMH KaXIOMY aCHUpPaHTY MPEIOCTAaBICHO WHAMBHyalbHOE pabouee MecTo,
000py/I0BaHHOE MPUTOYHO-BHITSKHON BEHTUJISIMEH, BOJAOIPOBOAOM, BOJOOTBEACHUEM, BO3IyXO-
BOJZIOM. ACNIMPaHTBl UMEIOT BO3MOKHOCTb HMCIIOJIb30BaTh MaT€pUAIbHO-TEXHUUYECKHE CPEJICTBA Jla-
OopaTopuii, B KOTOPBIX BBIIOJHAIOT KBaTU(UKALMOHHBIE U JUCCEPTAIIMOHHBIE Pa0OTHI (OpPrTeXHU-
Ka, pEaKTHUBBI, PACXOHBIC MaTepUaIbl, Ja0opaTopHas MOCy/1a, U3MEPUTETHLHOE 000PYI0BAHNUE).

OcHOBY MaTepUaIbHO-TEXHUUYECKON 0a3bl MHCTUTYTa COCTABJISIOT JBa IUGPOBBIX MYIbTH-
snepHbix Oypre-criekrpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKHIA AH(PPAKTOMETP
Bruker D8 ADVANCE, pentrenoBckuii audpakromerp D2 PHASER, undpaxpacusiit ®ypbe-
cnektpometp Vertex 70 ¢ Paman npucraskoii, nHdppakpacusiii @ypee-cnekrpomerp Excalibar HE
3100 Varian, mukpoananuzatop Flash EA 1112 CHN-O/MAS 200, mukpoananuzarop Termo Flash
EA 2000 CHNS, DOIIP-cnextpomerp ELEXSYS E580, ycraHoBKa HAHOCEKYHAHOTO MMITYJIBCHOTO
doronuza, xpomaromacc-criekrpomerp QP-5050A, xpomaTomacc-ciektpometp Agilent 5975 ¢ xu-
mudeckoit nonmszanueit, Tannemusiii TOF/TOF macc-ciekrpometp Ultra Flex, anekTpoHHBINH MHK-
pockon TM 3000 Hitachi, cnextpodayopumerp FLPS920 Edinburg Instruments, Y®/BU/-
cunexktpomerp LAMBDA 35 u nusnbkomeTp.

Jlis mpoBeleHUsT KBAaHTOBO-XMMHUYECKHX PACUETOB HMEETCS BBIUMCIMTEIBHBIA KIacTep
39I'u/112I'6/14T6 u Heobxomumoe mporpammuoe obecneuenue (GAUSSIAN, GAMESS, DAL-
TON u DIRAC).
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