I

@M

@EJEPAJBHOE I'OCYIAPCTBEHHOE BIO/UKETHOE YYPEXK/JAEHUE HAYKHU
WPKYTCKHWIi UHCTATYT XUMHUMH um. A.E. PABOPCKOI'O
CUBUPCKOT'O OTAEJEHMUS POCCHICKOM AKAJTEMUU HAYK

YTBEPXJIA

PABOUYAS MMTPOTPAMMA YUEBHOM JIUCIUTIIIMHbBI
Opranunyeckasi XHMHS
OCHOBHas 06pasoBarelibHas IporpaMma —
IporpaMma IOArOTOBKY Hay4HO-NeJIaroriyeckux KajpoB B aClMPaHType

1o HanpaslieHuto moAroToBku 04.06.01 XumMuueckue HayKu,
npoduib Gusnveckas XUMus

Kpamuburauus: Hccenenosaresb.
[IpenonaBaTenb-Uccaeq0BaTeIb.

Tox Habopa: 2018t , £20719. , 2020+

UpkyTck
2018



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. Henu u 3a1a4u y4yeOHOH TUCHHUILIMHBI

PaccmaTpuBaemasi AUCHUIIMHA OTHOCHTCSI K SJCKTUBHBIM JMCIUIUIMHAM TIPHU TOJATOTOBKE
aCIMPAHTOB, OOyUaromMxcs 1o npoduiro Ouzndeckas XUMUSL.

Heabo u3ydyeHUusi TUCHUIUIHHBI SBISCTCS NpHOOpeTeHHe (yHIAMEHTAIBHBIX 3HAHWHA U
NPaKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl MPO(ECCHOHATLHONW HAYYHO-HCCIICI0BATEILCKOM, H-
HOBAIIMOHHOW M 00pa30BaTEeIbHOM JEATSIIEHOCTH B OOJACTH OPraHUYEeCKOW XMMHU U B CMEKHBIX
obnactsx Hayku; ¢opMUpOBaHHE O00OOIIArOIIel TeopeTHuecKoil 0a3bl i u3ydeHus QpyHaameH-
TaJIbHBIX OCHOB OPraHUYeCKON XHMHH U BO3MOKHOCTH X MCIIOJIH30BAHMSI HA TIPAKTHKE.

3apaum:

e (opmupoBanue y 00yJaromuXcsi COBPEMEHHBIX MPEICTABICHUH 00 OpraHu4IeCKOl XHUMHH, €€

POJI ¥ 3HAYMMOCTH B COITOCTABIICHUU C IPYTHMH XUMHUYCCKUMH HAYKaMU;

e (opMupoBaHHE TITyOOKOTO TOHUMAHHUS OOIIMX 3aKOHOMEPHOCTEH 3aBUCUMOCTH CBOICTB Op-

TaHUYECKUX COCTUHCHHI OT UX CTPOCHHS,

® OCBOCHHE HABBIKOB TCOPETUYECKOTO aHAIN3a PE3YJIbTATOB AKCIICPUMEHTAIBHBIX UCCIIEIOBA-
HU B 00J1aCTH OPraHUYECKOW XHUMUMU;

® OCBOCHHE METOJIOB TUIAHUPOBAHHUSI SKCIIEPUMEHTA U 00pabOTKM COOCTBEHHBIX MCCIICAOBAHUL;

e O00yYCHHE YMEHHUIO CUCTEMaTU3HPOBATh U 0000IIATh pe3yIbTaThl COOCTBEHHBIX HCCIICIOBA-

HUH B COITOCTABIICHUU C U3BECTHBIMH JINTEPATYPHBIMH JIAHHBIMH,

e 00y4eHHe YMEHHIO OPOPMIIATH Pe3yIbTaThl COOCTBEHHBIX HCCIEIOBAHUN B BUJE MyOIUKa-

IIUH, OTYETOB, TOKIAIOB.

2. MecTto aucuumiannsl B ctpykrype QOII

2.1. YuyeOnas gucumminuHa b1.B./IB.1.1 «Opranuueckas XuUMHs» BXOJUT B BapUATUBHYIO
4acTh MEXAMCUUIIMHAPHOTO TipodeccruonanbHoro Mmoaysst OOII.

2.2. lanHasi mporpaMMa CTPOUTCS Ha MPEEMCTBEHHOCTH MPOTPaMM B CHCTEME BBICIIETO
oOpa3oBanusi M mpenHasHadeHa st acnupantoB MpUX CO PAH, mpomenmux ycnemHoe
oOydeHue Mo MporpaMMe MOJATOTOBKM MAaruCTpOB WM creluanucToB. OHa OCHOBBIBAeTCS Ha
MOJIOKEHUSAX, OTPAXKEHHBIX B YYE€OHBIX MpOrpaMMax YyKa3aHHbIX YypoBHe#l. s ocBoeHHst
TUCIUIUIMHEL  «OpraHuydeckas XUMHS» TpeOyroTcs 3HaHUS M YMEHHs, MpHOOpeTEeHHbIE
00yJarouMMuUcs B pe3yJIbTaTe OCBOCHHS Psijia TUCIUTIINH (pa3AesioB JUCITUTUINH), TAKMX KakK:

—Teopernueckre OCHOBBI OPraHUYECKOTO CUHTE3A,;

—OU3UKO-XUMHYECKUE METO/IBI MCCIIEIOBAHUS CTPYKTYPHI BEIIECTB;

—OCHOBBI CTEPEOXUMUU;

— XUMHUS 3JIEMEHTOOPTaHUYECKUX COEIUHEHHUI;

—MexaHu3Mbl OPraHUYECKUX PEaKIUi;

—XHMHS BBICOKOMOJIEKYIISIPHBIX COCIMHEHMI;

—OCHOBBI KBAaHTOBO-XMMHYECKOTO MOJIETUPOBAHUSL CTPOCHUSI MOJEKYT M PEaKIMOHHOU
CIIOCOOHOCTH BEIIECTBA.

2.3. MucuummHa «Opranudeckast XUMUs» HE00X0ouMa TPy MOATOTOBKE K TOCYIapCTBEHHOMN
WTOTOBOM aTTECTAIlHH.



3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI

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

9JICMCHTOB CJICAYIOIINUX KOMHGTCHHI/Iﬁ B coorBerctBun ¢ OOII mo HaIllpaBJICHUIO IMOATOTOBKH

04.06

>

.01 Xumuyeckue Hayku, npoduiis OusnyecKkast XUMHSL:

Ilpogpeccuonanvnvie komnemenyuu:
YMEHHUE MPOBOJUTH AHAJIU3, CaMOCTOATENbHO CTaBUTh 3ajady HCCIIEOBaHUS Hauboiee
aKTyalbHBIX TpOOJEM, HMMEIOUIMX 3HAueHHE I XUMHUYECKOW OTpaci, TIPaMOTHO
IUIAHUPOBAaTh JSKCIEPUMEHT U OCYLIECTBIATh €ro Ha IpakTHUKE BIAZeHHE O0a30BbIMU
IPEJICTaBICHUSMH O TEOPETUYECKMX OCHOBAaX OpPraHUYECKONM XUMHUHM, MEXaHU3Max
OPraHMYECKHUX  peakLUud,  CTePeOXMMHUH,  XHMHUHM  DJIEMEHTOOPraHMYeCKUX U
BBICOKOMOJICKYJISIpHBIX coequnennid (ITK-3);
ITo oxoHYaHMU U3y4YEeHUS AUCLUUIUINHBI ACIUPAHTHI JOJKHBI OYAYT:
3name:
METO/bl MOIY4YEHUsl, XUMUUYECKHE CBOMCTBA M INPAKTHUYECKOE HCIOJIb30BAHUE OCHOBHBIX
KJIAaCCOB OPraHMUYECKUX COEIUHEHU;
TUIIOBBIE METO/Ibl OPraHUUYECKOTO CUHTE3a, UCII0JIb3YEMBIE PEAreHThl U 000py10BaHUE;
MEXaHU3Mbl OCHOBHBIX OPIaHUYECKHMX pPEeaKLUil, MOIXOAbl U METOAbl M3YUYECHUS MEXaHH3-
MOB;
BJIMSIHUE CTPOCHUS HA PEAKIIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX COETUHEHUH;
(U3NKO-XUMHYECKUE METOBI UCCIIEIOBAHUS CTPOCHHS OPTaHUYECKUX COCIMHEHUHN U opra-
HHUYECKUX PEAKIUK;
COBPEMEHHYIO NEPUOANYECKYIO JTUTEPATypy (KYpHAJIbl) U 3JEKTPOHHBIE 0a3bl JAHHBIX B 00-
JIACTU OPraHWYECKON XMMHUHU M METOJAOB IOMCKA CBOMCTB M IOJYYEHHUS OPraHUYECKUX Be-
IECTB;
IPUHIUIBI TEOPETUYECKUX PACUETOB CBOICTB OPraHMYECKUX COEAMHEHUH, TepMOAMHAMHU-
YECKUX M KMHETHYECKUX apaMeTPOB OPraHNYECKUX pPeakLui;
pOJb U MECTO OPraHMYECKOW XMMHU B CHCTeME (PyHIaMEHTaJIbHBIX XMMHYECKHX HAayK U
IIPOU3BOJICTBE COBPEMEHHON MHHOBALMOHHOW ITPOIYKLIUH.
Ymemns:
BBIOMPATh METO/IBI U PEAreHThl CHHTE3a OPTaHUYECKUX COCTUHECHUN;
IUTAHUPOBATh MHOTOCTAAUHHBINA OPraHUYECKUil CUHTE3,;
MIPOBOJIUTH pa3JielIeHUe CMecell OpraHMYecKHUX BEIIECTB M HACHTU(HKAIMIO COCTaBa U
CTPOEHUS C MMOMOIIIBIO XUMUYECKHX M (PU3MKO-XHUMUYECKHUX METOJIOB aHAIIN3A;
OCYILIECTBIIATh OUCK METOOB MOJTY4YEHHS U CBONCTB OPraHUYECKUX COSAUHEHUN C UCIIOJb-
30BaHUEM COBPEMEHHBIX 0a3 TaHHBIX U IOUCKOBBIX CUCTEM,;
IIPOBOJIUTH MOJIEIMPOBAHNE XUMHUYECKUX PEAKIMI C MCIOIb30BaHUEM IMOTYIMINPUUIECKUX
U HEOMIMPUUECKUX KBAHTOBO-XMMHUYECKUX METOJIOB.
Hmembs onvim:
IUTAHUPOBAHUS U TIPOBE/IEHUS] OPraHUYECKOI'0 CUHTE3a;
OYMCTKHM OPTaHWYECKUX BEIIECTB U MACHTU(HUKAIMHM MX CTPOCHHS C MCIOJIb30BAHUEM XH-
MHUYECKUX U PUIUKO-XUMHUYECKIX METOJIOB;
MOJICIMPOBAaHUsI ~ CBOMCTB  BEIIECTB W  MapaMeTpOB OPraHUYECKHX peakiuid ¢
UCIOJIb30BAaHUEM KBAaHTOBO-XUMHUYECKHUX METOJIOB;
HaIMCaHUs HAYIHBIX OTYETOB U CTATEH.

4. CTpyKTYpAa M cojiep:KaHue y4eOHOH JUCHUTLIMHBI

OO1ast TPYA0EMKOCTh JUCIUTUIMHBI COCTABIISACT 2 3a4eTHbIC eNUHUIBI (72 daca).



4.1. CTpyKTYypa IUCHUATIUHbBI

No | HanmeHnoBanme O0bem yueOHOM paboThl, U Bun

JUCITUTLIAHBI HUTOTOBOT'O
Bcero Bcero N3 aynuTopHbIX CawmocrT. KOHTPOJIA
aymutopH. | Jlekn | JIa6 | IIpakr | KCP paborta
1 | Opranunyeckas
P 72 36 18 | - | 18 - 36 3auer
XUMHUS
4.2. Conep:xaHue TUCHHUILINHBI
4.2.1. Pa3geynl AMCHUILINHLI M BUABI 3AHATHI
No Haumenosanue Bupl yue6HOM paboThl U TPYJAOEMKOCTb, U DopMBbI TEKYIIETO
pa3aenos Bcero | Jleku. | JIa6 | Ilpakr | CP | KCP KOHTPOJIS
yCIIeBaeMOCTH

3aKOHOMEPHOCTH CTPOCHHUS

1 | pEaKIMOHHON CIIOCOOHO- 18 4 5 9 Y CTHBIN TpynmoBoi
CTH OpPraHUYeCKHX COeuHe- orpoc
HUH
OcCHOBHbIE THITBI OpraHUYe- V erHbii -

2 | CKHMX peakIyil 1 uxX Mexa- 18 5 - 4 9 - Py

orpoc
HU3MBI
[IpuHIAIIBI COBPEMEHHOTO . N
YcTHBIN rpynmnoBoi

OpPraHMYECKOTO CHHTE3a U

3 18 4 - 5 9 - OIIPOC, PEIICHUE
YCTaHOBJICHUSI CTPOCHHUSI OP- sanan
TaHUYECKUX COCTUHEHHM

4 OcCHOBHBIE KJIaCChl OPTraHU- 18 5 4 9 Y CTHBIN rpynnoBon
YECKUX BEIECTB OTpoc

Bcero yacoB: 72 18 - 18 36 -

4.2.2 Conep:xkaHue pa3aejioB U TeM TUCIHHIIHHbI

Pa3nen 1. 3akoHOMEpPHOCTH CTPOEHUSI M PEAKIIMOHHOI CTIOCOOHOCTH
OPraHUYeCcKHUX COeAUHECHUM

DNEeKTPOHHBIE MPEJCTABIECHUS O MPUPOAE CBsi3el. Tumbl cBsi3el B opraHMyeckoi xumuu. ['u-
OpuaM3anys aTOMOB yIiiepojia u a30Ta. DIeKTpOHHbIE () (HEKThI. DIEKTPOOTPULIATETLHOCTh ATOMOB
u rpynin. OCHOBHBIE MOJIOKEHNS KBAHTOBOM XMMHU. ATOMHBIE U MOJIEKYJsipHble opouTtanu. [lpu-
ommxenne MO-JIKAO. Meton MO Xrokkenss U 6oiee CTporue KBaHTOBO-XHMHUYECKHE METOIbI
pacuera. [loHsATHE O OTYIMIUPUUECKUX METO/IaX, OCHOBAHHBIX Ha NMpuoOInxeHnn Xaptpu—adoka
(MNDO, AM1, PM3 u ap.). Metozs! ab initio. Metox ¢yukimonana miotaoctu (DFT). Kommpo-
MUCCHBIE€ MOAXOJbI (JIOKAIU30BaHHbIE CBS3HM, TMOpUIAM3ALMUSA, YAaCTUUYHBIA y4YeT JesIOKaIu3aluu
3JIEKTPOHOB Ha IpuMepe o—m-npudamkenus). Teopus Bosamyuenniit MO. Bo3myienus nepsoro u
BTOPOTO MOPAIKOB. HIEKCH peaklIMOHHOM ciocoOHOCTH. MeTo/1 rpaHMyYHBIX opOuTanel. 3apsaao-
BbIi M OpOMTANbHBIN KOHTPOJb OpraHudeckux peakuuid. [loHsTHEe O pe3oHaHce (CONpPSIKEHUH) B
KJIacCHYeCKON M KBaHTOBOW xumuu. Comnpsikenue B Meroae MO Xrokkens. Konuenmus apomatuy-
HocTH. [IpaBuno Xrokkens. Me3onOHHBIE cOeIMHEHUS. AHTHAPOMATUYHOCTb.

Crepeoxumusi. IIpocTpaHCTBEHHOE CTPOECHHME OpPraHMYECKMX MOJeKkynl. [IpocTpaHcTBeHHOE
B3aMMOJIEMCTBYE HECBA3aHHBIX ATOMOB M I'PYIII, BaH-J€P-BaalbCOBBI PAJUYCHI.

[TonsTe o koH(popManuu MoJieKysbl. Bparienne BOKpYyr cBsi3eil: BEJIMYUHBI U CUMMETPHS
HNOTEHIMATIBHBIX OapbepoB. PakTOPHI, ONpeNeNgonue YHepru0 KoHhopmepoB. Biusuue ¢ dek-
TOB CONPSDKEHUsI Ha cTabuibHOCTh KOHGopMepoB. HoMeHkaTypa koHpopmepoB. YTrioBoe Hampsi-
JKEHUE U APYTue THUIIbl HANPSHKEHUs B MUKINYECKUX cucTeMax. CpeHUe LUKIIbI U TPaHCAHHYJISAP-
HbIE B3aUMOJEHCTBHS. IHBEpCHUS IMKIIOB M a30TCOIEPKAIINX COETMHEHU .




CBs13b kKOH(OpMaIMu U peakuruoHHoN crocoOHocTH. [Tpuniun Kepruna—I ammera. Crepu-
YeCKUH U CTEPEOdJICKTPOHHBINH KOHTpOJIb peakuuid. CTepeoceieKTUBHOCTh M cTepeocnenupuy-
HOCTb.

IIpocTpaHCTBEHHOE CTpPOEHHE 3TWICHOBBIX M JHMEHOBBIX cHcTeM. HomeHkiaTypa reoMerpu-
yeckux n3omepoB. Konpopmarius 11eHOB U TpUEHOB. ATPOIIOU30MEPHSI.

OHaHTHOMEpUS. ACUMMETPUSI U XUPAJIbHOCTh. DKBUBAJIECHTHBIC, SHAHTUOTOIHbBIE U JUACTe-
PEOTOIHBIE IPYIIIBI; UX IPOSBICHUE B XUMUYECKOM ITOBEJICHUH MOJIEKYJ B XUPAIbHBIX U aXUpallb-
HBIX cpenax u crnekrpax AMP. HomeHnknarypa ontudeckux aHTunonoB. Heyriaepoaueie aToMbl Kak
LEHTPbI XUPATBHOCTH.

CrniocoOblI MotydeHus 1 pa3jieieHus 3HaHTuoMepoB. OnTuyeckas Y4uCTOTa U METO/IbI €€ OIpe-
nenenust. OnpezneneHne abCOMOTHONW M OTHOCUTENbHOM KoHpurypamuu. [lonstie o aucnepcun on-
TUYECKOI0 BPALLIEHUsI U KPYTOBOM JUXPOU3ME.

Knaccugukanus peakuuii mo Tumy oOpa3oBaHUs U pa3pbiBa CBs3€il B JIMMUTHpYIOLIEH CTa-
JIUU, TIO TUITY peareHTa U M0 COOTHOLIECHUIO YMCIIa MOJIEKYJ pPEareHTOB U MPOAYKTOB. Teopus me-
PEXOHOTO COCTOSIHUSA. [ MIIepIIOBEPXHOCTh MOTCHIMAIBHON dHEPrUM, KOOPAMHATA U YHEPreThde-
ckuii mpouib peakuuu. TepMoauHaAMUYECKUe apaMeTpbl akTuBaluuu. KuHetnueckue ypaBHEHUS
OCHOBHBIX THUIIOB peaklMi. MeToabl SKCIIEPUMEHTAIBHOIO U3YYEHUSI KUHETUKU U MEXAaHU3MOB pe-
akuuii. Meroz craimonapHoro coctosiHus (mpunuun bopenmreitna). [loctynat Xammonza.

OMIUPUYECKUN (3KCTpaTepMOIMHAMUYECKUI) OAX0 K peaKMOHHOM criocooHocTu. Koppe-
JSIUOHHBIE YPAaBHEHUS, PUHIUI JTUHEHHOCTH CBOOOIHBIX SHepruit ['mb0ca. Ypasuenus ['ammera
u Tadra. CBsA3p mapaMeTpoB KOPPEISIIIMOHHBIX YPaBHEHUNU C MEXaHU3MOM peakiuil. [Ipunimmn
JKMKO; ero obocHoBaHMe Ha OCHOBE TeopHuH Bo3mytieruit MO.

KonnyectBenHas Tteopust KMCIOT U ocHOoBaHuM. Kucnorel bpencrena u Jlsrouca. Kuciorno-
ocHoBHOe paBHOBecue. [lonstue pH. Kunertnueckas u TepmoauHaMuyueckasl KUCJIOTHOCTb. Y paBHE-
Hue bpencrena. O0muil n crienupUUecKuil KUCIOTHO-OCHOBHBIN Katanu3. CynepkucioTsl. OyHK-
uuu kucinotHoctH. [loctynar ['ammera.

BnusiHue cpeapl Ha CKOPOCTH M paBHOBECHE OpraHMYECKuX peakuuil. Crienuduueckas u He-
cnenuduyeckas (yHuBepcaiabHas) conbBanus. Kierounsiit adpdext. Bogoponnas ceass. Knaccu-
¢dukanusa U MKaibl IapaMeTPoB pacTBopuTesel. BiusHue conapBalluu Ha CKOPOCTh M paBHOBECHE
OpraHMYEeCKUX peakuuil. YpaBHeHus YuHcteiiHa u ['pronBanbaa, Konnemns-Ilansma. KucnotHocts
1 OCHOBHOCTH B ra3oBoi (asze.

Acconnanys HOHOB. THITBI HOHHBIX NAp U JOKA3aTENIbCTBA UX CYLECTBOBaHUsA. BinsHue ac-
COLIMALIMM MOHOB Ha MX PEAKIMOHHYIO CIIOCOOHOCTh. YpaBHeHUe AKpu. MexdasHblil KaTaaus.
KpayH-3¢upbl, Kpuntas/isl, HOJaH/bl, KaTaln3aTopsl Mexdas3Horo nepenoca. [lonstue o cynpamo-
JEKYJISIPHONW XUMUU.

KapOenuenbie HOHBI (KapOOKaTHOHBI). ['eHepanys kapOOKaTHOHOB B PacTBOpax M B ra3oBOU
¢daze. BiusiHue CTPYKTYPHBIX U COJIbBATAIMOHHBIX (DAKTOPOB HA CTAOMIBHOCTH KapOOKATHOHOB.
Crpoenne kapOokaTHoHOB. [IoHsATHE 0 HeklIaccnyeckux MoHax. OCHOBHbIE THIIBI peakluil kapOo-
KaTHOHOB M 00JIaCTH MX CHUHTETUYECKOrO MCIOJb30BaHUsA. CKeleTHbIe MeperpynnupoBKU U TUJ-
PHJIHBIE CIBUTH B KApOOKAaTHOHAX.

Kap6annonsl u CH-kucnotel. Bausiaue cTpykTypHbIX U 3 (HEKTOB Cpebl Ha CTa0MIN3alUIo
KapOaHMOHOB. OCHOBHBIE PEAKIIMM KapOaHMOHOB, AaHUOHHBIE MEPErpyNIUPOBKU. AMOUICHTHBIE U
NOJIMJCHTHBIE aHNOHBI. KapOeHsl. DieKTpoHHAasl CTPYKTYpa, CUHIJIETHOE U TPUILIETHOE COCTOSIHUE
KapOeHOB. MeTo/ibl reHepali KapOeHOB M UCIOJIb30BaHWE MX B OpraHMYecKoM cuHTese. Hutpe-
HbI, UX T€HEPaLNsl, CTPOCHUE U CBOMCTBA.

CBobOoHbIE paJiuKabl U MOH-paJUKaibl. MeTobl TeHEPUPOBAHUS PAIUKAIOB. DJIEKTPOHHOE
cTpoeHne U (PaKToOphl CTAOMIM3AIMKA CBOOOIHBIX PATUKAIOB. THIBI CTAOMIBLHBIX CBOOOJHBIX pajiH-
kanoB. OcHoBel MeTonioB JIIP n XIIA. Katnon- u aHnon-paaukansl. MeTonbl reHEpUpPOBaHUS U
cBolcTBa. OCHOBHBIE PEAKIINN NOH-PAINKAIOB. KOMIIIIEKCHI ¢ IEPEHOCOM 3apsa.

Pa3nes 2. OcHOBHBIE THIIBI OPTAHMYECKHUX PEAKIMI U UX MEXaHU3MbI

HyxneopunpHoe 3amemnenne B anmudarudeckom psimy. Mexanusmbl Syl 1 Sn2, cMemaHHBIN
WOHHO-TIAPHBIN MeXaHU3M. BiusHue CTpyKTYyphl cyOcTpaTa U MOISIPHOCTH PACTBOPUTEIS Ha CKOPO-
CTH ¥ MEXaHW3M peaklnu. AHXUMEPHOE COJCHCTBHE U CHHAPTETUIECKOE YCKOpPEHHUE, yJacThue Cco-



CEJIHUX TPYMI, MEePerpynnupoBKU B XoJe HykieopuiabHOro 3amenieHus. Koppensiuuonusle ypas-
HeHus CaitHa—CKoTTa U DBap/ca.

HyxneodpunpHoe 3amerieHue Ipu KPaTHOW YIIEPO-yrIEePOIHON CBS3HM M B apOMaTHYECKOM
sape. TUMIHBIE MEXaHU3MBbI HYKJICO(DHIBEHOTO 3aMEeIICHUS Y spz-m6pmlH0ro aToMa yriepoza. Bu-
HWIbHBIA KaTHOH. MOHO- U OGMMOJIEKYNIApHbIE MPOLECChl HYKIEO(UILHOTO 3aMEeIeHUsI B apoMaTH-
yeckoM psay. Karanus nepexogusiMu Metanmiaamu. HykineopmibHoe 3aMelieHne B HUTPOIIPOU3BO/I-
HeIX OeH3ona. HyxneodunbHoe 3amenieHue Bojopoja (BUKapuo3HOe 3amelleHue). Komrmiekcsl
Meiizenxeitmepa. HykiieoduinpHoe 3amenieHre B apoMaTHYecKuX rerepounkiax. Kune-3amernienue.

DnekTpouIIbHOE 3aMEeIIeHHe y aToMa yriiepojaa. Mexanu3mel 3amemenust Sgl, Sg2, Sgi. Hyk-
neo(pUnbHBINA KaTanu3 31eKTpoUIBLHOrO 3aMelleHus. Binusnue cTpykTypsl cydctpaTta u 3ddexTos
CpeZbl Ha CKOPOCTh U HANPaBJICHUE PEaKIMid. 3aMelleHne y ol1e(uHOBOro aToMa yriepoja u B apo-
MaTHU4eCKOM KoJiblie. ['eHepupoBanue 31eKTpoduibHbIX peareHToB. [IpaBuia opueHTalMu U UX MO-
JEKYJISIpHO-OpOUTANIbHAS WHTEpIpETAlHs. DISKTPOPHIBHOE 3aMEUIeHUe APYTUX TPy, KpOMe BO-
nopona. Mnco-3amenienne. Kunernueckue n3oronubie 3 (HeKThl.

Peakuuu anumuHMpoBaHus (OTIIEIIIEHHS ). MeXaHNU3Mbl T€TEPOIUTHYECKOTO AIMMUHUPOBAHUS
El u E2. CrepeoaniekTpoHHBIE TpeOOBaHUS M cTepeocneupuIHOCTh npu E2-3TMMUHHpPOBAHUU.
TepMuueckoe CHH-JIMMUHUPOBAHHUE.

[TpucoearHeHne MO KPaTHBIM YIIEPOA-YIIIEPOJHBIM CBSA3SIM. DIEKTPOOUILHOE IPUCOEINHE-
Hue. CuinpHbIE U c1alble AJIEKTPOPUIIbI, MEXAHNU3M U CTEPEOXUMMSI IPUCOEAUHEHNUS, PETHO- U CTe-
pPEOCENIeKTUBHOCTh peakuuid. [Ipucoennnenne k conpsbkeHHbIM cuctemaM. KaTtnonnas nommmepu-
3anus onepuHoB. HykineodpumipHoe npucoeanHeHne mo KpaTHeIM cBsa3sM C=C. MexaHu3M nporiec-
ca. Biusiaue ctpykTypsl Hykineoduna u cyoctpata 1 3QGeKToB Cpebl Ha CKOPOCTh U HAIIPABIICHHUE
peaxmun. Peakust Muxasiisa. AHHOHHAS TOJTMMEPH3aIHs 0JIe(hUHOB.

HyxkneodunbHoe mnpucoenvHeHne K KapOOHMIBHOW TpyIIe: MPUCOSAMHEHHE OCHOBAHUM,
BKJIIOUYasi KapOAHMOHBI, METAUIOPTAaHMYECKUX CoequHeHUH. Peaknus Aupu. KucmoTHbIN U OCHOB-
HOM KaTanu3 mpucoeAuHeHusa. EHonm3anus anpaerujoB U KETOHOB. MexaHM3M 3Tepu(pHUKaAIUuU
KHCJIOT ¥ moirydeHue aneraneil. Konaencanum kapOOHMIBHBIX COSIMHEHUH, KapOOHOBBIX KHCIIOT U
UX IPOU3BOAHBIX. HykieopuibHOE TPUCOEANHEHNE K allbJl- U KETUMHUHAM U KapOOHUN- UMMOHHE-
BbIM HOHaM (peakuus MaHHMXa).

[TeperpynnupoBKkH B KapOOKaTHUOHHBIX MHTepMenuaTax. Knaccuduxaims neperpynnupoBok:
NIMHAKOJINHOBAsl U PETPONHMHAKOIMHOBAsA, neperpynnuposka Jlempsnona. [leperpynnuposka Bar-
Hepa—Meliepseiina. IleperpynnupoBku ¢ murpamueit k aromy aszora (I'opmana, Kypruyca, bek-
MaHa). Peakuus baitepa—Buurepa.

PanukanbHble M1 MOH-paJiMKaIbHbIE PEAKIIMHM MPUCOCIUHEHMS, 3aMEIICHUsI U 3JIMMUHUPOBA-
Hus. Llennble pagukanpHble peakuuu. [loaumepusanus, TenoMepu3alus, peakiiuu aBTOOKUCIICHUS.
WHruOuTophl, HHUIIMATOPHI U IPOMOTOPHI IETHBIX peakiuii. Penokc-peakiuu. DIeKTPOCHHTE3 Op-
raHUYECKUX COCIUHEHUH.

MonekynspHble peakiuuu (yuc-mpanc-u30Mepu3anus, pacnajg MOJIEKYJ, pa3MbIKaHHE IUK-
noB). KoapkraTHbie peakiu.

CornacoBanHble peakiu. KoHienuus coxpaneHus: opOUTaTIbHON CHMMETPUH U TipaBuiia By-
nBopaa—I opMaHa. DIIEKTPOLMKINYECKUE pPeaKlii, CUTMaTpOIIHbIe eperpynnupoBky. [lepunuk-
nudeckue peakuuu (2+2) u (2+4)-muknonpucoequHeHus. 1,3-qunonspHoe UKIONPUCOSTUHEHHE.
JIBolicTBEHHAs peaKIMOHHAsl CIIOCOOHOCTh M TAyTOMEPUSI OPraHMUeCKUX coennHenuid. [Ipororpor-
HbIE M CcHUTrMaTpornHbie neperpynmnupoBku. [IpaBuno Kopubmtoma. Kero-eHonpHOE paBHOBECHE.
HuTpocoenuneHuss 1 HUTPOHOBBIE KUCIOThI, HUTPO30COEIMHEHUS M OKCUMbI. MeTamoTpomnus.

OcHoBBI (DOTOXUMUU OpPraHUYECKUX coequHeHui. CUHTIETHBIE U TPUILUICTHBIE COCTOSHHUS,
bayopecuenmus u Gochopecrenims, HHTEpKOMONHAITMOHHAs KOHBepcHsi. OCHOBHBIC THITBI (OTO-
XUMHUYECKHX peakiuii. SIBnenue GoToxpomMusma.

Paznen 3. [IpuHIUNBI COBPEMEHHOT0 OPraHM4YeCKOro CUHHTE3a U YCTAHOBJICHUS
CTPOEHHUS OPraHUYeCKHX COeIMHEeHU I

Br160op onTtumanbHOro nmytu cuHTe3a. [IpuHiun perpocuHTeTHYECKOro aHanuza. JIuHeinsie u
KOHBEPreHTHbIE CXeMbl cuHTe3a. CHHTOHBI M CHHTETHYECKHE SKBHMBAJCHTHI. 3amura (QyHKIHO-
HaJbHBIX Ipymni. MeTo/bl BBEICHHS U YAAICHHs 3alIUTHBIX Tpynn. OCHOBHBIE IIyTH IOCTPOCHHUS



YIJIEPOAHOro cKenera. MeTosbl BBeIeHN BaXHENINX (QyHKIMOHAIBHBIX TPYII U MYyTH Iepexoa
OT OJHHUX (PYHKIHUI K JpyruM. DJIEeMEHTOOpraHWYeCKHe COeAnHEHus (mpou3BoIHbIe Gocdopa, 60-
pa, KpeMHUs, MY, JIUTUS, MarHus, oJioBa) B OPraHMYECKOM CHHTe3e. MeTalsIOKOMITJIEKCHBIN Ka-
TaJu3.

Hcnonp30BaHre XUMUUECKUX U GUBUKO-XUMHUECKUX METOJIOB JIJIsl YCTAHOBJICHUS CTPYKTYPhI
oprannveckux coeaunenuit. Cnexrpockonust AMP, OIIP, xonebarenbHas U 3JIEKTPOHHAs! CIIEKTPO-
CKOIHS, Macc- U XpOMaTO-Macc-CleKTpoMeTpHsl. ['a30:KuAKOCTHAS U )KUJIKOCTHAs Xpomarorpadus,
MOHOOOMEHHAs U TeIbIPOHUKAIONIAs XpoMaTorpadus, aeKTpodope3. PEHTTeHOCTPYKTYpHBIH aHa-
73 U 3nekTponorpadus. Pegpakromerpus.

OcoOenHocT 000pPYAOBaHUS U METOJIMKH MPOBEACHUS peakiuil B rerepodasHbIX U reTepo-
reHHbix cucremax. CoBpeMeHHbIE METO/IbI 00pabOTKH PEaKIIMOHHBIX MacC, OYMCTKU M BBIICICHUS
npoaykToB. [IpoBenenue peakiuii Ha TBepAbIX HOCUTENAX. [IpUHIMIIBI KOMOMHATOPHOM X UMHUHU.

TexHuka 0€30MAaCHOCTH U SKOJOTUYECKHE MPOOJIEMBbl OPraHUYECKOr0 CUHTE3a. «3ejIeHast Xu-
MHUs». TepMOXHUMUS OPTAaHUYECKUX peaKkiuid. TernaoBoi B3phIB.

Pa3znen 4. OCHOBHbBIE KJIACCHI OpraHn4eCKux BeueCcTB

MeTtobl cuHTE3a: THUIPUPOBAHUE HENPENEIbHBIX YIIIEBOAOPOJOB, CUHTE3 Yepe3 JINTUNIual-
KUJIKYIIPAThl, 3JEKTPoSau3 coyiell kapOoHOoBbIX kuciaoT (Konbbe), BoccraHOBIEHHE KapOOHMUIBHBIX
COCIMHEHU.

Peakiuu ankaHoB: rajoreHupoBaHue, cyibhoxiaopupoBanue. CeleKTUBHOCTh paJuKalbHbIX
peaKIyii 1 OTHOCHTENbHAsI CTAaOMIBHOCTh AIKHIBHBIX PAJMKAIOB. TepMUYECKUH M KaTaluTHYe-
CKUHM KpekuHI. MloHHBIE peaky aJKaHOB B CYNEPKHUCIBIX cpelax (1eHTepoBOJOPOAHbII 00MEH U
rajJjioreHupOBaHUE).

[{uknoankanbl. MeTo/bl CHHTE3a U CTPOEHHE LIUKJIONPONAHOB, IUKIOOYTaHOB, IUKJIONEHTa-
HOB U LUKJIOreKcaHOB. CMHTE3 COEAMHEHUN CO CPEIHUM pa3MEpOM LIMKJIA (aLUIOUHOBAs KOHJ/EH-
canus). Tumbl HanpspKEHUs B LMKIOAJKaHAX W WX MOJpa3JelieHHe Ha Majible, CpeIHUE U MaKpo-
1ukibel. KoHpopMalmoHHbIN aHAIN3 HUKION€KCaHa, MOHO- U JTU3aMEIICHHbIX LIMKJIOT€KCAHOB; aK-
CHaJIbHbIE U SKBATOpHAJIbHBIE CBA3H. BiinsiHuEe KOHPOPMALMOHHOTO MOJI0KEHUS (DYHKIIMOHAIBHBIX
IpyNN Ha UX PEaKUOHHYIO CIIOCOOHOCTh B Psiiy IPOM3BOJIHBIX IIMKJIOrEKCaHa Ha IPUMEpE peak-
U 3aMelleHMs], OTIIEIUICHUsI U OKUCIIEHUs. Peakiuy pacluMpeHust U Cy)KEHUs! LIUKJIOB IIPU JIe3-
aMUHHUPOBAaHUU TIepBUYHBIX aMUHOB (/lembsiHOB). Cyxenue mnukia B peakuuu dapopckoro ([ -
raJlOTeHIMKIIOATKAHOHBI).

MeTtonbl cuHTE3a: 3JIMMUHUPOBAHUE TaJOr€HOBOAOPOJOB M3 aJKWITaJIOr€HHJIOB, BOJBI U3
cnupToB. CHHTE3 aIKEHOB U3 YETBEPTHUHBIX aMMOHHEBBIX coiielt (I"'opman), N-okuceil TpeTHUHBIX
amuHoB (Koym). CrepeocenekTuBHOE BOCCTaHOBIIEHUE alKUHOB. CTepeOCeNeKTUBHBIA CUHTE3 YUC-
U mpanc-ankeHoB u3 1,2-guonoB (Kopu, Yunrep). PernocenekTuBHbINA CHHTE3 alKEHOB M3 TO3UJI-
ruzapa3zoHoB (IIlanupo). Peakius Burrura kak pernocnennduueckuit MeTos cuHTes3a ankeHos. Oc-
HOBAaHUS, UCIOJIb3yeMble B peakiuu. CTaOMIN3UpOBaHHbIE U HeCTaOMIM3UpOBaHHbIe Miuabl. Cre-
pPEOXUMUS peakIMU. XeMOCEIeKTUBHOCTh peakuuu Butrtura. Ilonydenue 3¢gupon ankunpocpoHo-
BBIX KUCIIOT (Muxa3nmb—ApOy30B) U UX UCIOJIb30BAaHUE B CHHTE3€ aJKEHOB (BapuaHT Burtura—
XopHepa—03MMoHca). O61acTh MPUMEHEHHS PEAKITUH.

Peakium ankeHOB: J1eKTPO(UIbHOE IPUCOEIUHEHUE TaJIOTE€HOB, I'aJIOT€HOBOIOPOIOB, BOJIBL.
[Tpoueccel, comyTcTByomMe Adeg-peakiusM: CONPSIKEHHOE MPUCOEIUHEHHE, TMAPUAHBIE U all-
KWJIbBHBIE MUTPAlMH. [ UAPOKCU- M aIKOKCUMEPKYpPUPOBaHUE. PErno- n crepeoceneKTUBHOE MPUCO-
eauHeHne ruapuaoB 6opa. Permocnenmduueckue ruapodopupytomnme areHtsl. [IpeBpamienne 60-
POPraHNYECKUX COCIMHEHUN B alKaHbl, CIUPTHI, IKHITaJoreHuIbl. OKHCIEHUE aIKeHOB /10 OKCH-
panoB (IIpunexaes). [lonsiTue 00 >HAHTHOMEPHOM >SMOKCUAMpPOBaHUM ankeHoB no [lapmecy (B
NPUCYTCTBUH M3OIponmiaTa TutaHa u 3¢upa L-(+)-BHHHON KHUCIOTHI). [[uc-TUIPOKCHINPOBAHUE
ankenoB 1o Baruepy (KMnO,) u Kpure (OsO,). OkucrieHne alkeHOB rajoreHoM B MPHCYTCTBUU
cozeii cepedpa: yuc-(Bynsopt) u mpanc-(IlpeBo) ruapokcunupoBanue. PagukanpHble peakluuu aj-
KEHOB: MpUCOeIUHEHNEe OpoMuCcTOro Bojoposa no Kappaiy, cepoBogopoa U THOJIOB. AJUTUIBHOE
rajoreaupoBanne 1o llurnepy. BHyTpumonekynspHas paaukaibHas — IUKIM3anus  6-
raJIOreHaJIKaHOB MPU JIEHCTBUU TPUOYTHIIONOBOTHIpHIA. | eTeporeHHoe ruipupoBaHue: KaTainu3a-
TOPBI, KaTAIUTUYECKUE bl [ MaporeHonus cBs3el yriaepoa-rerepoatoM. ['oMoreHHoe TuIpupoBa-



HUE: KaTaJau3aTopbl, MEXaHU3M. PernoceseKTuBHOCT, TOMOT€HHOro ruapupoBanus. [Ipucoennne-
HUE CHHTJICTHBIX U TPUILICTHBIX KapOeHOB K ankeHaMm. KapOeHOUbl, X B3aMMOJCHCTBHUE C ajKe-
HaMH.

MeTtonpl cuHTE3a: OTIIEIJIEHHE TajlOreHOBOAOPOJOB M3 AMIajOreHUJOB, peakuus 1,2-
TUruIpa3zoHoB ¢ okcuaoM ptytu (II) u TerpaaneraTom cBUHIIA. Y CIOKHEHUE YIIIEPOIHOTO CKEIeTa
AJIKWHOB: PEaKIUU alETUIICHUIOB HATPHUs U MEIU, MAarHUAOPraHUYECKUX MPOU3BOHBIX AJIKMHOB.
Konnencanus ankuHoB-1 ¢ keroHaMu U anbaerugamu (Pasopckuid, Perre).

Peakuuu ankuHoB. ["anorenupoBanue, ruaporagorenupoBanue, ruaparanus (Kydepos). Ae-
TUJICH-aJUIEHOBasA n3omepusanus. CMelleHne TpOMHOW CBSI3UM B TEPMUHAIBHOE MOJ0XKeHne. OKuc-
JIUTENbHAs KOHJAEHCAUsl TEPMUHAIBHBIX QJTKUHOB B IPUCYTCTBUU COJIEH MEU.

Metonpl cuHTe3a 1,3-TMEHOB: IEruApUpOBaHUE aJKaHOB, cuHTe3 PaBopckoro—Penre,
KpPOCC-COYETaHME HAa METAJUIOKOMIUIEKCHBIX KaTaau3aropax.

Peakuuu 1,3-1ueHoB: raJloreHUPOBAHKUE U TUApOrajioreHupoBanue, 1,2- u 1,4-npucoe1uHeHue.
Peakuus unbca—Adnbaepa ¢ alkeHaMH U alIKWHAMHU, €€ THUIIbL: KapOo-peakiusi, TeTepo-peaxiusl.
Jluensl u JAUEHOQWIBI. O-XMHOAMMETaHbl B KadecTBe AueHoB. Karanm3 B peakiuu Jlunbca—
Anbnepa. Crepeoxumusi peakuu. PernocenekTuBHOCTh [4+2]-LIUKIONPUCOSAUHEHHST B cCllydae
HECUMMETPUYHBIX TUEHOB U aueHoduinoB. Perpo-peaknus Aunsca—Anbaepa. [Ipumenenne cumok-
CHUJIMEHOB B CUHTE3€ AJIMLIUKIIOB U F€TEPOLIUKIIOB.

MeTtonbl cCUHTE3a OJHOATOMHBIX CIUPTOB: U3 AJIKEHOB, KAPOOHWIBHBIX COCIMHEHMM, CIIOXK-
HBIX 3UPOB U KaPOOHOBBIX KHCIIOT.

Peakiiuu 0JHOATOMHBIX CIIUPTOB: 3aMEIEHNE THAPOKCHIBHON TPYIIBI B CIIMPTaX HA TaJIOTEH
(mox meiicTBHEM rajoreHOBOAOPOJOB, TajloreHuI0B (Gochopa u XJIOpUCTOro THOHWIA). PeareHTsl
PErno- U CTEPEOCEICKTUBHOTO 3aMeIeH s (KOMIUIEKCH TpudeHmipocuHa ¢ raJoreHaMu U 4eThl-
PEXXJIOPUCTHIM yriepoaoM). Jleruapatanus cnuptoB. OKHUCIEHUE IEPBUYHBIX U BTOPUYHBIX CITUP-
TOB. PeareHTbl okucieHus Ha ocHOBe coeauHeHui xpoma (VI), nuokcuaa mapraHua U JUMETHII-
cynshokcuaa (Metoasl Moddera u Cepna).

MeTtonbl CUHTE3a M PEAKLUH JBYXaTOMHBIX cHUPTOB. OKHUCIUTENbHOE paciuerienue 1,2-
JUOJIOB (MO/IHAS KHCIIOTa, TeTpaalreTar cBuHIa). [[MHakoIMHOBas eperpynnupoBKa.

MeTtonbl cuHTE3a NPOCTHIX 3(PUPOB: peakiys BuiabsiMcoHa, alKOKCUMEPKYPUPOBAHUE CIUP-
TOB. Peakiuu npocThix 3¢upoB: 00pa3oBaHnEe OKCOHUEBBIX COJIEH, pacIIeneHHe KUCIOTaMHU.

IM'upponepokcuasl. KpayH-aupsl, ux mnoixydeHue 1 IpUMEHEHHE B CHHTESE.

Oxkcupanbl. CriocoObl monydeHus. PackpbITHe OKCHPaHOBOTO IMKIA TOJ ACHCTBUEM dJIEK-
TPO(UIBHBIX ¥ HYKI€O()UIbHBIX ar€HTOB.

MeTo/1p1 TONTy4eHHUs albJAeTHAOB U KETOHOB: U3 CIIUPTOB, MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT,
AJIKEHOB (030HOJIN3), ATKUHOB (THAPOOOPUPOBAHNE), HA OCHOBE METAJTIOPTAaHUYECKUX COCTUHEHHM.
AuunupoBanue u GOpMIITUPOBAHNE APEHOB.

Peakiuu anpaeruioB v KETOHOB: MIPUCOEAMHEHUE BOJIBI, CTUPTOB, TUOJOB. 1,3-/luTHanbl 1 ux
UCIOJIb30BaHUE B opraHnyeckoM cuHteze. O6pamienne nomasipaoctu C=O-rpynmnsl. [loxydyenue 6u-
CyJb(UTHBIX MPOU3BOIHBIX U IMAHTUAPUHOB. B3anmoelicTBre anbAeTUI0B U KETOHOB C WJIKMaMHU
docdopa (Buttur) u cepsl. B3aumoseiicteue aapaeruioB 1 KETOHOB ¢ a30THUCTHIMH OCHOBAHUSIMHU.
ITeperpynnupoBka bexmana. B3aumMoaeicTBue anpAEeruioB U KETOHOB C METAIOPTaHMYECKUMH
COeIMHEHUSIMU. EHAMUHBI, UX alKUIMPOBAHHME U AlMUIMPOBAHUE. AJbI0IBHO-KPOTOHOBAsI KOHECH-
caius ajJbJeru0B U KETOHOB KaK METO] YCIOKHEHHUs yIJepoJHOro ckenera. HanpasneHHas anb-
JI0JIbHAsi KOHJIEHCALlUsI PA3HOMMEHHBIX aJIbJIETUAOB C MCIOJIb30BAHUEM JIMTUEBBIX U KPEMHHEBBIX
a¢upoB eHonoB. KonjeHcanus anpIeruioB 1 KETOHOB ¢ MaJOHOBBIM 3(UPOM U APYTUMHU COEIMHE-
HUSMHU C aKTUBHOW MeTWJIeHOBOH rpymmoi (KHeBeHarens). AMUHOMETUIMPOBAHUE ANBJICTHIOB U
keToHOB (Mannux). ben3onnoBas konnencanus. Konaencamus ¢ autpoankanamu (Aapu). Boccra-
HOBJICHUE aJIbJIETH/IOB U KETOHOB JO CHUPTOB, peareHThl BOCCTAHOBJIEHUS. [[e30KCUTeHHpOoBaHUE
albACTUIIOB U KeTOHOB: peaknuu Knemmencena n Kwxknepa—Bonbsda. OxucieHue anbaeruaos,
peareHTsl okuciaeHus. OKUCIIeHre KeTOHOB HaJIKUciIoTaMu 1o baliepy—Buinurepy.

oL, -HenpeenbHble ambACTUABl U KETOHbl. MeTo/bl MOMy4yeHUs: KOHJEHCAllUH, OKUCJIEHHE
aNIUIOBBIX cnupToB. Peakuus 1,2- u 1,4-npucoeagnHenHuss TMTUHOPraHUYECKUX COCIUHEHHM, TpU-
ANKWIOOPaHOB, TUAIKWI- U AUAPUIKYNPATOB, IUAHUCTOIO BOAOPO/A, raJOreHOBOJAOPOIOB. DMOK-
CUAMPOBAHUE 3 -HEMPEaeNbHBIX KeTOHOB. COMpsKEHHOE MPUCOCTUHEHHE SHOMSTOB U €HAMHUHOB



K O, -HempeaenpbHbIM anbAeruaaM u ketoHaMm (Mwuxasns). JloHops! U akientTopsl Muxasns. Kara-
JIU3aTOPBI PeaKIuu, ee 00paTuMocTb. Perpo-peakuus. Peakiyu anenupoBanus. Bapuant PoOunco-
Ha. Mcnonp3oBaHue a-XJIOPKETOHOB M INPOMU3BOJIHBIX OCHOBaHMM MaHHMXA. O-CHIIMJIMPOBAaHHBIE
BUHWIKETOHBI (CTOPK) M €HaMMHBI B PEAKLIMSIX aHEITMPOBAHUS.

MeTo1bl CUHTE3a KUCIIOT: OKUCIIEHNE NIEPBUYHBIX CIIUPTOB U aJbAETUOB, JIKEHOB, AJIKUHOB,
QIKUJIOEH3010B, THJIPOJIN3 HUTPWIOB U JPYTHX NPOU3BOAHBIX KapOOHOBBIX KUCIIOT, CHHTE3 Ha OC-
HOBE METAJUIOPTaHWYECKUX COSAUHEHH, CHHTE3bl Ha OCHOBE MAJIOHOBOTO 3(upa.

Peakiun kapOOHOBBIX KUCIIOT: rajgoreHupoBanue 1o I'enro-Donbrapary-3eauHCKOMyY, THPO-
JUTAYECKas KeTOHMU3aLus, 31ekTponu3 no Konsoe, nekapOokcuiImpoBaHue o XyHCAUKKEDY.

Metoabl nomy4eHus: IPOU3BOIHBIX KapOOHOBBIX KHCIIOT: IaJIOTCHAHTMIPUIOB, aHTUPUTIOB,
CJIO’KHBIX 3(pUpOB, HUTPUIIOB, aMHI0B. KeTeHbI, UX MOydYeHHe U CBOWCTBA.

Peakiuy npon3BoAHBIX KapOOHOBBIX KHCJIOT: B3aUMOJICHCTBHE C HYK/IEO(QUIbHBIMU PearcH-
TaMu (BOJa, CIIUPTHI, aMMHUAK, aMHMHbI, METAJIJIOPIraHUYECKUE coelMHEHNns). BoccTranoBnenue rano-
TEHAHTUAPUIOB J0 albAETUI0B 110 PO3eHMYHAY ¥ KOMIUIEKCHBIMU TMAPUIAMH MeTaJlIoB. B3anmo-
JIEHCTBHE TaJOTEHAHTHAPUIOB C Jua3zoMeTaHoM (peakuus ApHuara-Diictepra). BoccTtaHoBieHue
CJIO’KHBIX 3()UPOB IO CIUPTOB U aJbACTHIOB, HUTPHIOB — 0 aMHUHOB M QJIbJCTHI0B KOMIUIEKCHBI-
MU TMIpUJAaMH METalIoB. MaloHOBasi KMCIOTa: CUHTE3bl ¢ MaJOHOBBIM 3(HUPOM, peakius Muxas-
7151, KoHneHcanuu ¢ anpaerunaMu (Kaesenarens). CrioskHod(hMpHAs M allMIIOMHOBAsT KOH/ICHCAIIHH.
OcobenHoct 3(pUpPOB ABYXOCHOBHBIX KHCIOT (0Opa3oBaHHE KapOOLMKIOB) B ITHUX PEAKIIMSIX.
Crnoxnble 3(UpHl O-TaJOTeHOKUCIOT B peakuusx PedopmaTckoro. AnETOyKCYCHBIH QHp U €ro
UCIIOJIb30BaHUE B CUHTE3E.

MeToapl cuHTe3a o, 3 -HeTpeAeTbHBIX KapOOHOBBIX KUCIIOT: IETHIPATAINS THAPOKCUKHCIIOT,
peakuun KueBenarens, Burrura, [lepkuHa (cMHTE3 KOPUYHBIX KHUCIIOT). Peakuuu nmpucoeauHeHus
10 BOMHOM CBSI3U. BpoMo- 1 no10-1akToHU3aus o, 3-HenpeaeabHbIX KApOOHOBBIX KUCIIOT.

Knaccugukanus peakiuii apoMaTHYecKOro 3JeKTPOQUIBHOTO 3aMenieHus. BiusHue 3ame-
cTUTENeld B OEH30JIbHOM KOJIblle HAa CKOPOCTh U HalpaBieHUE 3IeKTpoduibHOoro 3amemenus. Co-
IJ1acOBaHHasi U HECOTJIaCOBAHHAsl OpPUEHTALIUS.

Hutposanue. Hutpytomue arentsl. Mexanusm peakiuu HuTpoBaHus. HurpoBanue GeHzomna
U ero 3amemieHHbIX. HutpoBanue Oudenmia, HadranimHa, apoMaTndeckux aMuHOB U ¢eHona. Ilo-
Jy4YeHUe MOJMHUTpOocoeauHeHul. Mico-aTaka U UIco-3aMeleHne B peakusx HUTpoBaHus. Boc-
CTaHOBJIEHUE HUTPO-TPYIIIBI B Pa3IMUHBIX YCIOBUSIX.

["anorenupoBanue. ["amorenupyroniye areHTbl. MexaHW3M TaJIOT€HHPOBAHMSI apeHOB M HX
MIPOU3BOJIHBIX.

Cynb¢upoBanue. Cynbpupytomue arenTsl. Kunernueckuii 1 TepMoIMHaMUYECKHI KOHTPOJIb
peakmuu (cynbhupoBanue dhenona u HaptanuHa). [IpeBparmienue cyabhOrpyIs.

AnxunupoBanue apeHoB o @punento-Kpadrey. Ankunupyronue areHTsl. MexaHus3M peak-
nuu. [lomuankunuposanue. [ToOouHbIe Mpolecchl: W30MEpHU3aLUsl AJTKUIMPYIOIIET0 areHTa U Ko-
HEYHBIX NPOAYKTOB. CHHTE3 Juapuil- U TPUAPUIMETAHOB.

AuunnnpoBaHue apeHOB. AIMIIMPYIOLIME areHThl. MexanusMm peakuuu. PernocenekTuBHOCTh
arunupoBaHust. OcoOeHHOCTH alIMpoBaHus (eHooB, neperpynnuposka @puca. opmunupona-
Hue no ['arrepmany-Koxy, ['arrepmany u Bunbscmeiiepy. O65acTh IprMeHEHUS 3TUX PEeaKIUil.

[TsaTHuneHHBIe TeTepOLUKIBl ¢ OAHUM rerepoaroMoM. dypan, nuppon, THopeH. CuHTe3 u3
1,4-nuxapOonunbpubix coequnenuid (Ilaanb—Kuopp). Cunrtes nupponos no Kuoppy u no Ianuy.
Cuntes 3,4-nmu3amenieHHbIX THOGEHOB 1o XuHcOepry. Peakiuu 3neKTpopuiIbHOTO 3aMelleHus B
MATUWIEHHBIX apoOMaTHYECKUX TeTEepOLHMKIIaX: HUTPOBaHHE, CyIb(UpOBaHHE, TajJOreHHpOBaHUE,
dopmunupoBanue, auunupoBanue. Munon. CuHTe3 MpOM3BOAHBIX MHJOMA U3 (PEHUITUIpPA3UHA U
keToHOB (@umiep). CHHTE3 UHAONA U €ro MPOU3BOAHBIX U3 2-allUjIaMUHOTONyos0B (ManenyHr).
Peakuuu »nexkTpomIIbHOTO 3aMENeHUs B TUPPOIBHOM KOJIbIE MHJI0J1a: HUTPOBAaHUE, (POPMUIIUPO-
BaHue, rajloreHupOBaHHeE.

[IlecTnuneHHble apOMaTHUYECKUE T'€TEPOLHUKIIBI ¢ OJHUM rerepoaToMoM. [IupuanH m XuHO-
auH. CuHTEe3 NMPOU3BOAHBIX NMUpUANHA MO ['aHuy . CHHTE3 4aCTUYHO TMAPUPOBAHHBIX NMPOU3BOI-
HBIX NUpUIUHA MyTeM [4+2]-nukionpucoennnenus (rerepo-peakuus Junbca—Aunbnaepa). Cunres
XUHOJIMHA U 3aMEeIllEHHBIX XUHOJMHOB U3 aHWIMHOB 1o Ckpayny u [lebnepy—Miunepy. Peakuun
NUPHUJIMHA U XUHOJIMHA C alKuwiranoreHuaMu. OKUCIIEHHE U BOCCTAHOBIIEHUE NUPUIUHA U XUHO-



auHa. Peakiuy 3neKTpo(uiIbHOTO 3aMELeHNs B MUPUIUHE U XUHOJIUHE: HUTPOBAHUE, CYIbPUPO-
BaHue, rajoreHupoBaHue. N-oKMcH MUPUANHA U XUHOJIMHA U UX UCIIOJIb30BAHUE B PEAKIIMU HUTPO-
BaHus. HykneoguibHoe 3aMereHne aToMOB BOAOPOAA B NMUPHIMHE M XUHOJIMHE B PEAKLHAX C
amuzioMm Hatpus (Ununbabun) u GpeHnmmuTreM. 2- 1 4-METHINHPUANHBL U XUHOJIMHBI KaK METHJIE-
HOBbIE KOMIIOHEHTBI B KOHJICHCAIUSAX C aJIbJAETHIaMH.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

TexHomnorus npouecca o0y4eHus M0 AMCLUUILUIMHE BKIIOYAET B cedsl ciedyronme oopa3oBa-
TEJIbHbIE MEPOTIPUATHSL:

a) ayTUTOPHBIE 3aHATHUS (JEKIIMOHHO-CEMUHApCKas (hopma oOydeHus);

0) camocTosiTenbHas paboTa aclpPaHTOB,

B) KOHTPOJIBHBIC MEPOTIPUSITHUS B ITpoliecce 00yYSHHUS 1 1O €ro OKOHYAHHMIO.

AyIUTOpHBIE 3aHATHUSA MIPOBOJATCS B MHTEPAKTUBHOM (JOpME € MCHOIb30BAHUEM MYJIbTUME-
JTuitHOTO obecredeHusl (HOYTOYK, TPOSKTOD).

B yuebHOM 1mpomecce NpeayCMOTPEHO IIMPOKOE  MCIOJIb30BAaHME AKTUBHBIX U
MHTEPAKTUBHBIX (OPM TNPOBENCHHS 3aHATUH (CEMHHApPOB B JHUAIOIOBOM PEXHME, JUCKYCCHH,
KOMITBIOTEPHBIX CUMYJISALUI, pa30opa KOHKPETHBIX CHUTyallUi, IPYNIOBBIX AMCKYCCHH) B cOYeTa-
HUU C KOHKPETHON Hay4YHO-HCCIIE0BATEIbCKON paboToi B obmacTu XxuMuu. OAHON M3 OCHOBHBIX
aKTUBHBIX (hOpM 0OyueHUs], CBA3aHHBIX C BEJICHHUEM TOT'O BHUJA (BUIOB) AESTEIbHOCTH, K KOTOPBIM
TOTOBUTCS aCMUPAHT (HAY4YHO-UCCIIC0BATEIbCKON M HAyYHO-IIEIarOTHYECKOi), SIBIISICTCS CeMUHAP,
K paboTe KOTOpOro MPHUBIIEKAIOTCS BEAYIIME HCCIEAOBATEId W CHELMATMCTBI-IPAKTUKH, WU
ABJISIOIIUICSA OCHOBOM KOPPEKTHUPOBKU MHIMBUAYAJIbHBIX Y4€OHBIX IUIAHOB acnupaHTta. B pamkax
JUCLUIUIMHBI TPEyCMOTPEHBI BCTPEUHU ¢ POCCUMCKUMU U 3apyO0eKHBIMU YUEHBIMHU.

[TpoBepka mprOOPETEHHBIX 3HAHUI, HABBIKOB M YMEHHI OCYIIECTBIISIETCS TIOCPEACTBOM OTYE-
TOB aCIIMPAHTOB Ha HAyYHBIX CEMUHApaX U UHIUBHYyaIbHBIM 00CYKIECHUEM C PYKOBOJIUTENIEM.

6. YuyeOHO-MeTOAMYECKOE 00eclieYeHHe CAMOCTOATEeIbHOI PadoThl ACIMPAHTOB

Bunbl camocTosTensHON paboThI:

B JIOMAIIIHUX YCJIOBUSX, B YATAITHHOM 3ajie OMOIMOTEKH, HA KOMIIBIOTEPAX C JOCTYIIOM K 0a-
3aM JaHHBIX U pecypcaM WHTepHeT, B 1abopaTopusix C AOCTYIOM K JiabopaTopHOMY 000pyAOBa-
HUIO U Tipubopam.

CamocTosaTenpHas paboTa MOAKPEIUISeTCS y4eOHO-METOAUYECKMM U HH(GOPMAIMOHHBIM
obecrieueHreM, BKJIIOYAIONIUM yYEOHUKH, y4eOHO-METOJMYECKHE IMOCOOMS, KOHCTEKTHI JIEKIIHH,
yueOHOE U HaydyHOe MpOorpaMMHOe obecrieueHue, pecypcsl HTepHeT.

7. OneHouHble CpeacTrea Ay TEKYIIEro KOHTPOJIA yCII€eBaeMOCTH,
l'[pOMe)KyTO'-lHOﬁ aTTeCTAllMHU IO UTOTraM OCBOCHHUSA JUCHUMIIINHBI

Llenb KOHTpOJIA - MOTy4YeHUE UH(POPMALMU O pe3yiabTaTax 00y4eHHs U CTEIeHU UX COOTBET-
CTBUS pe3yjbTaTaM OOYy4EHHUS.

7.1. Tekyluii KOHTPOJIb
Texymmii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKa YCBOEHHs y4eOHOro MaTepuaia, peryssp-
HO OCYILECTBIIsIEMasl Ha MPOTSHKEHUU ceMecTpa. TeKyImii KOHTPOJIb 3HAaHUM y4alluxcs OpraHu3o-
BaH Kak YCTHbIH rpynmoBoii onpoc (YI'O).
Texymas camocTosiTenbHas padoTa aclupaHTa HalpaBiIeHA Ha YIriyOJIeHHWE U 3aKperuieHue
3HaHWUN, U pa3BUTHE IPAKTUYECKUX YMEHUN aCIIMPaHTA.

7.2. IIlpomMeKyTOYHAS aTTECTANMS
[IpomexxyTouHast aTTecTanusi OCYIIECTBISETCS B KOHIIE CEMECTpa W 3aBEpIIacT H3yUYCHHE
aucuuIuHbl «Opranndeckas xumus». Gopma arrecraium — 3a4er.



Cnucok BONPOCOB /15 IPOBe/IeHUs] TEKYIIEro KOHTPOJIS M YCTHOI0 0OIIPoca 00y4alommuXxcs:

[Tpupona XMMUYECKOH CBSI3M B OPTaHUYECKHUX COCIUHCHUSIX.

['ubpuauzanus atoma yriepoja.

HMuTepMenuaTsl OpraHMYECKUX peaklni.

Kunetndeckux v TepMOAMHAMUYECKANA KOHTPOJIb OPTaHUYECKUX PEAKLIAN.

KadecTBeHHbIE M KOJMYECTBEHHBIE AJIEKTPOHHBIE YPPEKThl 3aMECTUTENEeH Ha PEaKLHOHHYIO

CIIOCOOHOCTh OPraHUYECKUX COCTUHEHUM.

[lepexonHble COCTOSHUS, IOBEPXHOCTh M3MEHEHHs CBOOOIHOM SHEPIMU OpPraHUYECKUX peak-

[UH.

7. Teopuu KUCIOT U OCHOBAHHIA.

8. BumsHue pacTBOpuUTENeH Ha CKOPOCTh U PABHOBECHE OPTaHUYECKUX PEAKLIUN

9. IlpuHuuMnD TMHEHHOCTH U3MEHEHUH CBOOOAHON SHeprun peakuuid. Y paBHenue ['ammera

10. I'omoreHHBbIH KaTajin3 B OPraHU4E€CKOM CHHTE3E.

11. MeTanioKOMIUIEKCHBIN U F€TEPOreHHBIN KaTajanu3 B OpraHUYECKOM CHHTE3E.

12. Mexda3oBblii KaTajnu3 B OPraHMYECKOM CHHTE3E.

13. Knaccugukaiusi OpraHMueCKUX peaklnuii 1 peareHToB.

14. M3omepust OpraHMYECKUX COCAUHEHUH.

15. Meronbl noslyuyeHUs U XMMUYECKUE CBOICTBA MpPEJENbHBIX YIJIEBOJOPOIOB (ANKaHbl, LIUKIIO-
AJIKaHBbI).

16. MeTtonabl aCHMMETPHYECKOTO CHHTE3A.

17. Mertoapl nosryyeHHst 1 XUMUYECKHE CBOMCTBA AIKEHOB U IUCHOB.

18. MeTobl MOTYYCHHS U XUMHUYECKHE CBOMCTBA aJIKHHOB.

19. Mertoabl nosyyeHHst 1 XUMUYECKHUE CBOMCTBA apOMaTUYECKUX YIIIEBOIOPOJIOB.

20. MeTtoap! MOTyYeHUs] U XUMUYECKHE CBOWCTBA OHOATOMHBIX U MHOTOAQTOMHBIX CITUPTOB.

21. Metoabl MOy4eHUs] U XMMUYECKHE CBOWCTBA KAPOOHMIIBHBIX COEIMHEHUH .

22. MeToapl MOTy4eHs] U XUMAYECKHE CBOWCTBA KApOOHOBBIX KHCIIOT.

23. Metoapl MOJIy4eHUs] U XMMUYECKHE CBOMCTBA a30TCOEPIKALINX COSAUHEHUH (aMMHO, HUTPO).

24. MeToppl OIyYeHHUs] U XUMUYECKHE CBOWCTBA CEPOCOIEPKAIIUX OPTraHUYECKUX BEIIECTB.

25. MeTtoapl MOy4eHUs] U XMMUYECKHE CBOMCTBA MATU- U HIECTUYIICHHBIX T'€TEPOLIUKIIOB.

26. MeToap! MoIydeHus, XUMUYECKHE CBOWCTBA M TPUMEHEHHE yTIIEBOJIOB.

27. buonorndecku BaKHbIE COCTUHEHUS — AMUHOKUCIIOTBI, O€JIKH, HYKJICMHOBBIE KUCIIOTHI.

agsrLONdE
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8. YueOHo-MeTOoaMUYeCcKOEe M HH(POPMALMOHHOE 0O0eceYeHrue TUCIHIIIMHBI

OcHoBHast JInTepaTypa

1. Wnuen, 3. OcHoBBI opranndeckoi crepeoxumuu / 3. Unuen. — M.: bunom. JlaGoparopus
3HaHui, 2014. — 703 c.

2. Peyrtos, O. A. Opraanueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypn, K. I1. Byrun
— M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 567 c.

3. Peyros, O. A. Opraanueckast xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 623 c.

4. Peytos, O. A. Opranunueckas xumus: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 544 c.

5. Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypn, K. Il. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 726 c.

6. Cwmut, B. A. OCHOBBI COBPEMEHHOTO OPTaHMYECKOTO CHHTe3a. YueOHoe mocobue / B. A.
Cwmur, A. /. Juneman. — M.: bunowm. JlaGoparopus 3nanwmii, 2014. — 750 c.

7. Tpasenb, B. ®@. Opranuueckas xumus: ydyeOHoe mocoOue nais By3oB: B 3-ex T. T. 1 /
B. ®@. Tpasens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 368 c.

8. Tpamenp, B. @. Oprannyeckas xumusi: ydeOHOe mocodue mis By3oB: B 3-ex 1. T. 2 /
B. ®@. Tpasens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 517 c.

9. Tpamenp, B. @. Opranndeckas xumusi: yaeOHOe mocobue s By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBenb. — M.: bunom. JIaboparopus 3nanui, 2014. — 388 c.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

JlomoJHUTeIbHAS JINTEPaTypa
babkun, B. A. buomacca JTMCTBEHHUIIBI: OT XUMHYECKOTO COCTaBa /0 HHHOBAIIMOHHBIX MPO-
nyktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumona; otB. pen. A. A. CemeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Uzn-so CO PAH, 2011. —236 c.
bepnert, JIx. Xumudeckas cBs3b: nep. ¢ anri. / Jlx. bepaert. — M.: Mup; bunom. Jlabopa-
Topus 3HaHuH, 2015. — 245 c.
I'onobokoBa, T. B. HekonneHcupoBaHHbIE BHULMHAJIBHBIE TPHUA30JIbL: CIIpaB.nocodue /
T. B. 'ono6okoga, JI. U. Bepemarun, P. I'. XKuros, B. H. Kwxuses; ots. pen. A. M. Cmup-
HoB. — Upkyrck: UT'Y, 2012. — 133 c.
I'oncansec, K. Hanoctpykrypsl B Onomenunune / K. I'oncansec, K. Xans6epmranr, K. Jlo-
pencuH, JI. Haup — M.: bunowm. JlaGoparopus 3nanwmii, 2013. — 520 c.
I'ycapora, H. K. Xumus aunerunena: Hoseie rnaBsl / H. K. I'ycapoBa, A. . Muxainesa, E.
1O. lImunar, A. T'. Manbkuna. — HoBocubupck: Hayka, 2013. — 368 c.
Kayen, XK. buomeramnooprannueckas xumus / XK. XKayen. - M.: bunom. JIaboparopust 3Ha-
uuii, 2015. — 496 c.
KoBasenko, JI. B. buoxumuueckue OCHOBBI XMMHMHM OHMOJIOTMYECKM AKTUBHBIX BEIECTB:
yuebHoe nocobwue / JI. B. KoBanenko. - M.: bunom. JIabopartopust 3nanuii, 2014 — 229 c.
Kysnenos, H. T. OcnoBsl HanoTexHonoruu: yueouuk / H. T. Ky3nenos, B. M. HoBoropiies,
B. A. ’Ka0pes, B. . Mapronun. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uokommnosutsl / A. K. Jlay, ®@. Xyceiin, X. Jlagau. — M.: bunowm. Jla-
ooparopust 3HanwmiA, 2015. — 392 c.
Pomanosckuii, b. B. OcHoBBI kaTanuza: yueOHoe nocobue / b. B. Pomanosckuii. — M.: bu-
HoM. Jlaboparopus 3Hanuii, 2015. — 172 c.
Peokonkos, [I. 1. Hanomarepuansi: yue6noe nocobue / [[. U. Peokonkos, B. B. JIéBuna,
3. JI. I3um3urypu. - M.: bunom. Jlabopatopus 3nanuii, 2014. — 365 c.
CemenoB, A. A. buonornueckas akTUBHOCTb NMPHUPOAHBIX coeauHeHud / A. A. CeMeHOB,
B. T'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunbBepcreiin, P. Cnekrpomerpuueckas HMICHTU(UKALUSA OPraHUYECKUX COCIAMHEHHH /
P. CumbBepcreiin, @. Beocerep, JI. Kumin. — M.: bunowm. Jlaboparopus 3nanuii, 2014, — 557
C.
ConparenkoB, A. T. IlecTuruabl ¥ peryasTOPBl POCTa: MPUKIIAJHAS OpraHUYecKast XUMUs /
A. T. ConnatenkoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlaGopaTtopus 3HaHUH,
2014. - 223 c.
ConpnarenkoB, A. T. IlecTuruibl ¥ peryasTOpbl pocTa: NPUKIIAJHAs OpraHuyeckas XUMus /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunowm. JlaGoparopus 3HaHUH,
2014. -223 c.
Crapoctun, B. B. Matepuansl 1 MeTo/1bl HAHOTEXHOJIOTHUHU: yuyeOHoe nocobue / B. B. Cra-
poctuH. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 431 c.
Tutne, JI. lomuno-peakuun B opranndeckom cuntesze / JI. Tutue, I'. bpame, K. I'epuke;
nep. ¢ auria. — M.: bunowm. JlaGopatopus 3nanuii, 2010. — 671 c.
TonctukoB, I'. A. CwmonsHble KHCIOTHI XBOWHBIX Poccun. Xumwms, dapmaxonorus /
I'. A. ToncrukoB, T. I'. ToncrukoBa, 2. O. Wynsn, C. E. Toncrukos, M. B. XBocToB;
HNOX um. H. H. Bopoxuosa CO PAH. — HoBocubupck: AkageMuueckoe U31aTeiabCTBO
«"eo», 2011.—395 c.
Tpodumos, b. A. Xumus nuppona. Hoseie ctpanuust / b. A. Tpogumos, A. 1. Muxanesa,
E. 1O. llImunar, JI. H. Co6enuna. — HoBocubupck: Hayxka, 2012. — 383 c.
XenbBuHKENb, [|. CucTeMaTnyeckass HOMEHKJIATypa opraHndeckux coequHenuit / JI. Xenb-
BUHKENb. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 232 c.
Uepnosa, C. B. ®apmaneBtuyeckas xumus: yaeOHuk 115 By3oB / C. B. UepHoBa; mox pen.
I'. B. Pamenckoii. — M.: bunom. JlaGopatopus 3nanmii, 2015. — 472 c.
Mumkun, I'. I'. Hanosnaektponuka. DeMEHTHI, TPUOOPHI, YCTPOiicTBa: yueOHOe mocobue /
I'. I'. umkun, M. M. AreeB. — M.: bunowm. Jlaboparopus 3Hanui, 2011. — 408 c.
Onbmenopoiix, K. Meramnooprannueckas xumust / K. Dnbienopoiix. — M.: bunom. Jlabo-
patopus 3HaHuil, 2014. — 750 c.



24,

10.

11.

12.

13.

IOpoBckas, M. A. Xumusi apoMaTUIeCKUX TeTePOIMKINYECKuX coenuuennii / M. A. FOpos-
ckas. — M.: bunowm. Jlabopatopus 3nanuii, 2015. — 208 c.

DJIEKTPOHHbBIE pecypchl
ApucroBa, H.B. TecToBbIil KOHTPOJIb MO KypCY OpPraHUYECKON XHUMHUH. YTJEBOJIOPOJIbI
[DnexkTpoHHEIH pecypc]: yuebnoe nocodbue / H.B. Apucrosa, B.I'. Ypsnos, E.H. Odurnepos.
— OnektpoH. nadH. — Kazans: KHUTY, 2004. — 254 c¢. — Pexum nocryna:
https://e.lanbook.com/book/13336. — 3aru. ¢ skpaHa.
bepesun, JI.b. ba3oBeIii Kypc opraHndeckoil XUMHH [ DJIEKTPOHHBIA pecypc|: yueOHoe 1mo-
cobue / JI.b. bepe3un, O.B. Illyxto, C.A. CeipOy. — DnektpoH. aad. — MBanoso: UT'XTY,
2011. — 168 c. — Pexxum goctyma: https://e.lanbook.com/book/4523. — 3ari. ¢ skpana.
bepesun, JI.b. Opranuueckas xumusi [DIEKTpOHHBIM pecypc]: ydeOHoe mocooue /
I.b. Bepesun, O.B. llyxrto, C.A. Ceipby, O.U. Koiihman. — DnektpoH. gaHn. — CaHKT-
[TerepOypr: Jlanp, 2014. — 240 c¢. — Pexxum moctymna: https://e.lanbook.com/book/44754.
— 3ari. ¢ ’3KpaHa.
boposines, 11.B. Oprannueckass XuMusi: TEPMUHBI U OCHOBHBIEC PEAKIIMU [DJIEKTPOHHBIN pe-
cypc]: yuebnoe nocobue / 1.B. bopoBieB. — DnekrpoH. naH. — MockBa: M3naTenbcTBo
"JlaGopaTopus 3HAHUM", 2015. — 362 C. — Pexum JIOCTYTIA:
https://e.lanbook.com/book/70742. — 3aru. ¢ skpaHa.
Bbypanrynosa, P.H. Opranndeckas Xxumus. AUUKINYECKHE YTIEBOAOPOABI [DIEKTPOHHBIN
pecypc]: yae6HOe ocooue / P.H. Bypanrynosa, P.®. Kapumosa, M.A. [lerpoBa. — Diek-
TpoH. jgaH. — Kazane: KHUTY, 2016, — 112 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/102078. — 3aru. ¢ skpaHa.
Bbyxapos, C.B. XuMus u Te€XHOJIOTHS MPOJYKTOB TOHKOT'O OPraHUYECKOr0 CHHTE3a [DIek-
TPOHHEIN pecypce]: yaeoHnoe nocodme / C.B. byxapoB. — DnekrpoH. nan. — Ka3zans: KHU-
TV, 2013. — 268 c. — Pexum nocryma: https://e.lanbook.com/book/73483. — 3aru. ¢
JKpaHa.
Bacunbesa, 1.B. OcHOBBI opranndeckoil XuMun [ DNeKTpOHHBIN pecypc]: yueOHoe mocobue
/ .B. BacunweBa, M.A. 3axapenko, 1.B. IIpockyHoB. — DnekTpoH. gan. — Kemepono:
KemI'V, 2017. — 72 c. — Pexxum noctyna: https://e.lanbook.com/book/102672. — 3aru. ¢
JKpaHa.
Bepeskun, A.H. Opranndeckas xumus. YueOHOE TOCOOHe /ISl BHIIOTHEHUS J1a00paTOPHBIX
paboT MO CHUHTE3y OpraHMYECKHUX BELIECTB [DJIEKTPOHHBIM pecypc]: yueOHoe mocodue /
A.H. Bepeskun, B.1. Azapos, T.W. HunoBa. — OnektpoH. nan. — Mocksa: MI'TY um.
H.D. Baymana, 2011. — 39 ¢. — Pexxum noctymna: https://e.lanbook.com/book/104638. —
3ari. ¢ sKpaHa.
BepeBkun, A.H. Opranndeckas xumus. YueOHOe TOCOOHe /115l BHIIIOTHEHUS J1a00paTOPHBIX
paboT 0 OCHOBHBIM METOJIaM OUYMCTKU U BBIAEIECHUS OPraHMYeCKHUX BEIIeCTB [DIEKTPOH-
HBIN pecypc]: yueOHoe nmocobue / A.H. Bepeskun, B.J. Azapos, T.I1. Hunoga, 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. ¢ sxpaHa.
Bunocnasckuii, B.A. Oprannueckas xumusi [DIeKTpoHHBIH pecypc]: yueOHoe mocodue /
B.A. Bunocnasckuii, 1.M. OcoBnoBa, B.W. AzapoB. — DnektpoH. n1an. — Mocksa: MI'TY
um. H.D. baymana, 2008. — 56 c. — Pexxum noctyma: https://e.lanbook.com/book/104624.
— 3arJ. ¢ 3KpaHa.
BuuBkoB, A.A. Opranudeckast XMMHsI: OCHOBHBIE TIOHSTHSI [ DNEKTPOHHBIN pecypc] : y4ueo-
Hoe nocobue / A.A. BmuBkos, A.B. IlectoB. — DnektpoH. nan. — ExarepunOypr: YpdV,
2012. — 188 c. — Pexxum goctyma: https://e.lanbook.com/book/98443. — 3arm. ¢ skpana.
BmmBkoB, A.A. Opranuueckass XUMHS: 3aJa4dl U YIOpaXHEHUS [DJIEKTPOHHBIA pecypc]:

yuebHoe nocobue / A.A. BuuBkoB, A.B. IlectoB. — DnekrpoH. naH. — ExatepunOypr:
Yp®V, 2015. — 344 c. — Pexum gocrtyna: https://e.lanbook.com/book/98413. — 3arm. ¢
JKpaHa.

Jenucos, B.Sl. COopHHK 3a7a4 110 OPTAaHMYECKOM XUMUHU [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue / B.S. Jlenucos, JI.JI. Mypsimikun, T.b. Tkauenko, T.B. UylikoBa. — DneKTpoH.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

nan. — Canxkr-IlerepOypr: Jlawp, 2014. — 544 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/45971. — 3aru. ¢ skpaHa.

Henucos, B.Sl. COOpHUK KOHTPOIBHBIX 3a7aHul 1Mo opranndeckoit xumuu. Y. 3: Apomaru-
YECKUE U TeTEPOIUKINYECKHE COCTUHEHHS [DJIeKTpPOHHBIA pecypc|: ydueOHOe mocobue /
B.4. lenucos, [.JI. Mypseikus, T.b. Tkauenko, T.B. UyiikoBa. — DnekTpoH. nan. — Ke-
mepoBo: KemI'Y, 2009. — 86 ¢. — Pexum nocryna: https://e.lanbook.com/book/30112. —
3ari. ¢ sKpaHa.

Hpruko, K.A. CemuHapckue 3aHSATHS MO OPraHUYECKOW XUMHUHU [DJIEKTPOHHBIA pecypc:
yueOHo-mertoanueckoe rmocoobme / K.A. Jlpruxko, T.T. Kypsera, C.C. Kpasuosa,
T.H. MarBeeBa. — OnektpoH. gaH. — Tomck: TI'Y, 2013. — 80 c. — Pexum goctyna:
https://e.lanbook.com/book/44990. — 3aru. ¢ skpaHa.

3bikoBa, M.B. Oprannueckas xumus. Knaccudukamnuss 1 HOMEHKJIATypa OPraHUYeCKUX CO-
eMHEeHHi [ DneKTpoHHBIN pecypc]: yuebHoe nmocodbue / M.B. 3bikoBa, I.A. Xonobosa, O.0.
[TpumenoBa. — DnektpoH. gaH. — Tomck: Cubl'MYVY, 2014. — 111 ¢. — Pexxum pocryna:
https://e.lanbook.com/book/105885. — 3aru. ¢ skpaHa.

Kpasroa, C.C. Opranudeckas xumus. Yacte 1 [DnexkTpoHHBIN pecypc]: yueOHOe mocooue /
C.C. KpaBuona, T.T. Kypsesa, T.H. MarseeBa, b.C. [lpsnkun. — DieKkTpoH. AaH. —
Tomck: TT'Y, 2013. — 92 c. — Pexum poctyma: https://e.lanbook.com/book/44989. —
3arJ. ¢ ’KpaHa.

KyBummnoa, E.M. Oprannyeckas xumusi. KapOOHUIPOU3BOAHBIE YIIEBOIOPOAOB [DIek-
TpOHHBIN pecypc]: yueOHoe nocodue / E.M. KyBmmHoBa. — DnexTpoH. naH. — VBaHOBO:
UI'XTY, 2011. — 80 c. — Pexum poctymna: https://e.lanbook.com/book/4530. — 3armn. ¢
JKpaHa.

Kysnenos, JI.I'. Opranuueckas xumusi [DHeKTpoHHBIA pecypc]: ydeOHoe mocobue /
J.I'. Ky3uenoB. — DnektpoH. nan. — Cankrt-IlerepOypr: Jlans, 2016. — 556 c¢. — Pexum
nocryma: https://e.lanbook.com/book/72988. — 3aru. ¢ skpaHa.

JIaGopaTopHBIif MPAKTUKYM 110 KYypCY OpPraHUYEeCKON XUMHHU [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue / mox pea. A.M. N'ony6eBa. — DnexktpoH. naH. — Mocksa: MI'TY um. H.D.
baymana, 2011. — 40 ¢. — Pexum nmocryna: https://e.lanbook.com/book/52564. — 3ari. ¢
JKpaHa.

JIuBannos, M.B. Oprannueckas xumus. 3aJa4yu 1o 00IIEMY KypCy C pEeUICHHMSIMH : B 2 4
[DnekTpoHHBI pecypc]: ydyeOHoe mocobue / M.B. JluBanmos, [.C. 3aiinesa,
JL.W. JluannoBa, H.C. T'ymiokuna ; nmox pen. H. C.3edupoBa. — DnexTpoH. maH. —
Mocksa: UznatensctBo "JlaGopatopus 3uanuit", 2015. — 258 c¢. — Pexum goctyna:
https://e.lanbook.com/book/84111. — 3aru. ¢ skpaHa.

JIuBanuoB, M.B. Opranuueckas xumus. 3alauu 1o o0IeMy Kypcy ¢ pemeHusMu : B 2 . 11
4y [OnexktpoHHblli pecypc]: yuebHoe mnocobue / M.B. JluBanmos, I'.C. 3aiiuesa,
JL.W. JIuBanuoBa, H.C. I'ymokuna ; mox pen. H. C.3edupoBa. — DnekTpoH. gaH. —
MockBa: UznarenbctBo "Jlaboparopust 3nanuit", 2015. — 717 c. — Pexum npocryna:
https://e.lanbook.com/book/84112. — 3ar. ¢ skpaHa.

Opranuudeckast XUMHsl [DIEKTPOHHBINA pecypc]: yueOHOo-MeToaudeckoe nocodue / coct. T.
H. I'puienkona, I'. E. CokonoBa. — DnektpoH. naH. — Kemeposo: KemI'V, 2015. — 115
c. — Pexum gocryna: https://e.lanbook.com/book/80075. — 3ari. ¢ axpaHa.

Oprannyeckast Xumust [ DIeKTPOHHBIN pecypc]: yueOHo-MeToquueckoe nocoodue / coct. C.C.
Kpasuosa, T.H. MaTtBeeBa. — OnektpoH. nan. — Tomck: TI'Y, 2015. — 44 c. — Pexum
nocryma: https://e.lanbook.com/book/80212. — 3aru. ¢ skpaHa.

[Ipecc, 1.A. OCHOBBI OPTaHMYECKOW XUMHH JIJII CAMOCTOSITEIBHOTO M3Yy4eHUs [ DIEeKTPOH-
HBI pecypc]: yueOHoe mocobue / M.A. Tlpecc. — Dnektpon. gan. — Cankrt-IlerepOypr:
Jlanw, 2016. — 432 c. — Pexum nmoctyma: https://e.lanbook.com/book/71727. — 3arm. ¢
9KpaHa.

PeyrtoB, O.A. Oprannueckas xumusi. B 4 4. U. 1 [Dnexrponssiii pecypc]: yaeOHuk / O.A.
Peyros, AJL. Kypu, K.Il. Byrun. — Dnekrpon. gan. — Mocksa: U3narensctBo "Jlabopa-
topus 3Hanu", 2017. — 570 c¢. — Pexxum nmoctyma: https://e.lanbook.com/book/94167. —
3ari. ¢ sKpaHa.



27. PeytoB, O.A. Oprannueckas xumus. B 4 4. Y. 2 [DnexkrpoHHslid pecypc]: ydeOHHK /
O.A. Peyros, AJL. Kypu, K.II. bytun. — Onexkrpos. nan. — MockBa: U3narensctBo "Jla-
O6opaTopus 3HaHUN", 2017. — 626 C. — Pexum JIOCTyMa:
https://e.lanbook.com/book/94168. — 3aru. ¢ skpaHa.

28. PeytoB, O.A. Oprannueckas xumus : B 4 4. Y. 4 [DOnexTpoHHBIH pecypc|: yueOHUK /
O.A. Peyros, AJI. Kypu, K.II. Bytun. — OnekrpoH. nan. — Mocksa: U3natensctBo "Jla-
OopaTopus 3HaAHUN", 2016. — 729 C. — Pexum JIOCTyMa:
https://e.lanbook.com/book/84139. — 3aru. ¢ skpaHa.

29. PomanoBckuii, b.B. OcHOBBI katammza [DneKTpoHHBIA pecypc]: ydeOHoe mocobue /
b.B. PomanoBckuii. — DnekTpoH. naH. — Mocksa: M3narensctBo "JlabopaTopus 3HaHMiA",
2017. — 175 c. — Pexxum poctyma: https://e.lanbook.com/book/94126. — 3arm. ¢ skpana.

30. TpaBenb, B.®. Opranndeckas xumusi. B 3 1. T. 1 [DnekTpoHHbII pecypc]: yueOHOE Mmoco-
oue / B.®. TpaBenb. — DnekTpoH. gaH. — Mocksa: M3narensctBo "Jlaboparopus 3naHmii",
2015. — 401 c¢. — Pexxum nocryma: https://e.lanbook.com/book/84108. — 3aru. ¢ skpaHa.

31. TpaBenb, B.®. Oprannueckas xumus. B 3 4. T. 2 [DnekrpoHHbIi pecypc]: yuaebHOE moco-
oue / B.®. TpaBenb. — DnekTpoH. n1aH. — Mocksa: M3natenscTBo "JlabopaTopust 3HaHuiA",
2015. — 550 c. — Pexxum pocryma: https://e.lanbook.com/book/84109. — 3arm. ¢ skpana.

32. TpaBenb, B.®. Oprannyeckas xumus. B 3 1. T. 3 [Dnexrponnsiii pecypc] : yuebHOE moco-

oue / B.®. TpaBenb. — OnekrpoH. nan. — Mocksa : M3narensctBo "JlabopaTopus 3Ha-
nuit", 2015. — 391 c. — Pexum gocryma: https://e.lanbook.com/book/84110. — 3arm. ¢
JKpaHa.

33. Xenesuna, O.I'. Oprannyeckas xumus. [lonudyHKIMOHANBHBIE TPOU3BOIHBIE YIIIEBOJOPO-
noB [DnexTpoHHbI pecypc]: yueOHoe mocobue / O.I. Xeneuna, A.C. Mamscosa, C.A.
CoipOy. — OnextpoH. gan. — MBanoso: UI'XTY, 2016. — 97 c¢. — Pexum noctyna:
https://e.lanbook.com/book/96111. — 3aru. ¢ skpaHa.

34. [lTabapos, F0.C. Oprannueckast xumust [InekTpoHHbIN pecypc]: yuebnuk / FO.C. llabapos.
— DOmnekrpoH. mpaH. — Cankr-IlerepOypr: Jlanb, 2011. — 848 ¢. — Pexum pgocryma:
https://e.lanbook.com/book/4037. — 3ar. ¢ skpaHa.

35. [umyns, A.H. Kypc neknuii mo opraHn4eckoid XUMUU [DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue / A.H. llunyns, FO.A. besruna, E.B. Bonocosa, E.B. [lamkoBa. — DnekTpoH.
maH. — CraBponons: CtI'AY, 2014, — 116 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/61142. — 3ar. ¢ skpaHa.

36. FOpogckasi, M.A. OCHOBBI OpraHUYeCKON XUMHH [ DIIEKTPOHHEIN pecypc]: yaeOHoe mocobdue
/ M.A. FOpogsckas, A.B. Kypkun. — OnextpoH. naH. — Mocksa: W3narensctBo "Jlabopa-
topus 3Hanun", 2015. — 239 c¢. — Pexxum nmoctyma: https://e.lanbook.com/book/66365. —
3ari. ¢ sKpaHa.

HNurepHer-pecypcesl
Taylor &Francis (>kypHabl H3/1aTeILCTBA)
American Chemical Society
Thieme Chemistry
Wiley Online Library
Royal Society Chemistry
Springer
Sci Finder (Chemical Abstracts Service)
Web of Science
Pedeparusnas 0a3a ganneix ['TIHTE CO PAH
E-library
9BbC «M3marenbpcTBO «JIaHby

9. MaTepnanbHO-TeXHH4YECKOe o0ecrieyeHne y4eOHOoM THCIUTIIHHBI

Jl7i ocBOCHHMSI TIPOTpaMMBbl OOYYECHHs M JJIsi BHITIOTHEHUS HAYYHO-HUCCIIEeI0BATEIbCKUX Pa-
00T Mo TeMme AuccepTallK KaKIOMY aclMpaHTy MpeA0CTaBICHO UHIMBUyalbHOE padouee MecTo,


http://taylorandfrancis.com/
https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/
http://www.rsc.org/
http://www.springer.com/gp/
https://www.cas.org/products/scifinder
https://webofknowledge.com/
http://www.prometeus.nsc.ru/mba/db.ssi
https://elibrary.ru/
https://e.lanbook.com/

000py/I0BaHHOE MPHUTOYHO-BHITSKHOM BEHTUJISIMEH, BOJAOIPOBOAOM, BOJOOTBEIACHUEM, BO3AYXO-
BOJIOM. ACIHPAHTHI UMEIOT BO3MOKHOCTh HMCIIOJIb30BaTh MAaTEPHATLHO-TEXHUYECKHE CPEJICTBA Jia-
OopaTopuii, B KOTOPHIX BBITOIHSIIOT KBATM(PUKAIMOHHBIE W JTUCCEPTAIIMOHHBIE pabOThI (OPTTEXHU-
Ka, pEaKTUBBI, PACXOHBIC MaTepUabl, JabopaTopHas MOCY/1a, U3BMEPUTEITHLHOE 000PYA0BaHNUE).

OcHOBY MaTepuUaIbHO-TEXHUYECKON 0a3bl MHCTUTYTa COCTABJISAIOT JBa IU(GPOBBIX MYIbTH-
sanepubix Oypre-criekrpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKUN Au(paKTOMETp
Bruker D8 ADVANCE, pentrenoBckuii nudpakromerp D2 PHASER, undpakpacubiii dypbe-
cnektpometp Vertex 70 ¢ Paman npucraBkoii, nadppakpacusiii @ypbe-cnekrpomerp Excalibar HE
3100 Varian, muxkpoananusarop Flash EA 1112 CHN-O/MAS 200, mukpoananuzarop Termo Flash
EA 2000 CHNS, DIIP-cnektpomerp ELEXSYS E580, ycraHoBKa HAHOCEKYHJIHOTO UMITYJIbCHOTO
doronmsa, xpomaromacc-criekrpomerp QP-5050A, xpomatomacc-criekrpometp Agilent 5975 ¢ xu-
Muueckor nonuzanueit, TanaeMubiii TOF/TOF macc-cnexktpometp Ultra Flex, anexkTpoHHBI MUK-
pockon TM 3000 Hitachi, cnextpodayopumerp FLPS920 Edinburg Instruments, Y®/BU]I-
crektpomerp LAMBDA 35 u nusnskomeTtp.

Jlyis mpoBelieHUsT KBAaHTOBO-XMMHUYECKHX PACUETOB HMMEETCS BBIUMCIHMTEIBHBIA KIACTEP
39I'n/112I'6/14T6 m Heobxomumoe mporpammuoe obecrneuenue (GAUSSIAN, GAMESS, DAL-
TON u DIRAC).



Caenenns o nepeyTBepxaeHHu padoueii IPOrpaMMbI yueOHOH AUCIHIIHHBI
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