(<8 Lol COPRK)

PEAEPAJIBHOE 'OCYIAPCTBEHHOE BIO/IKETHOE YUYPEKJIEHUE HAYKUA
UPKYTCKHUU UHCTUTYT XUMMH um. A.E. PABOPCKOI'O
CHUBHPCKOI'O OTAEJEHUS POCCUACKOM AKAJIEMUHM HAYK

AB WBauoB

2021 r.

PABOYAS ITPOI'PAMMA YUYEBHOU JUCLIVITTIJIMHBI
Opranuyeckasi XuMusi
OCHOBHas 00pa3oBaTesibHasl MPOrpaMMa —
MPOrpamMma 1o Ar0TOBKM Hay4HO-TIeJarOrM4ecKyX KaJpoB B aCIIUPAHTYpe

1o HanpapieHuro nmoarotosku 04.06.01 Xumudeckre HayKu,
npoQuias BelcOKOMONEKyISIpHEIE COEAMHEHMS

Kpamudukanusa: HMcceaenosarens.
[IpenoaBaresb-HCCie10BaATENb.

['on Habopa: 2074

UpkyTck
2021



Paboyas nporpamma cocraBjieHa B COOTBETCTBHH C DeiepalibHBIM TOCYAAPCTBEHHBIM 00pa-
30BaTeIbHBIM CTaHJIAPTOM BBICHIEr0 00pa30BaHMS IO HaNMpaBIeHHIO moarotoBku 04.06.01 Xumu-
YECKHE HayKH (YPOBEHb MOATOTOBKH KaJpOB BBICIIEH KBaMukanuu) (yreepxien [Ipukaszom Mu-
HUCTEpCTBa 0Opa3oBanus 1 Hayku PO ot 30.07.2014 Ne 869)

PABOYAS TIPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acenannu YueHoro coeera
UpUX CO PAH nporoxon Ne 5~ ot « .7 » ceas. 2021 1.

Havanbnuk oTaera aciupanTypsl K.X.H. W‘M//l% ~ H.H. Tpodumosa

1. Henan u 3axa9n y4eOHOM AU CHHIIHHBI

PaccmarpyBaeMasi IUCUMIUIMHA OTHOCHTCS K SJIEKTHBHBIM HCITMILTHHAM IPH I0/IFOTOBKE
aCIHPAHTOB, 00YYAOIIMXCS 110 MPO(HITIO BEICOKOMOTIEKYISPHEIC COEXHHEHHS.

Heabio m3ydeHusi AMCHMILIMHBI SBISIETCS NpPHOGpPETEHHE (yHIaMEHTANBHBIX 3HAHMHA M
IPAKTHYECKUX HABBIKOB, HEOOXOMMMBIX Ul NPO(ECCHOHATIBHON Hay4YHO-HCCIIe0BATEIHCKON, HH-
HOBALIMOHHOW U 00pa3soBaTeIbHON MEATEILHOCTH B 0GJACTH OPraHUYeCKON XUMHH H B CMEKHBIX
obnactsax Hayku; GopMmupoBaHMe 0600IIAIOMIEN TEOPETHUECKON 6a3bl /Ul u3ydeHus: (yHmaamMeH-
TAIBHBIX OCHOB OPraHUYECKON XUMHH U BO3MOXKHOCTH UX HCIIONB30BaHUs Ha IIPAKTHKE.

3agaun:

* (opmupoBanue y 06ydaIOMIXCS COBPEMEHHBIX IIPEJICTABIEHHIT 06 OPraHUYECKOi XUMHH, ee

POJIH ¥ 3HAYUMOCTH B COIMOCTABJICHUH C APYTHMH XUMHUYECKMMH HAyKaMu;

* (dopmupoBanue IiryGOKOTO OHUMAaHUs OOIIMX 3aKOHOMEPHOCTE} 3aBUCHMOCTH CBOHCTB op-

TaHMYECKUX COEIMHECHUM OT UX CTPOCHMSI;

® OCBOCHHE HABBIKOB TEOPETUYECKOr0 aHAIN3a PE3yIbTATOB SKCIEPUMEHTAILHEBIX HCCIIEIOBA-
HUH B 00/1acTH OpraHnYecKoil XUMHH;

¢ OCBOCHME METOJIOB IJITAHMPOBAHUS KCIIEPUMEHTA U 00paboTKH COOCTBEHHBIX HCCIIEI0BAHMIA;

* 00y4yeHue yMEHHIO CHCTEMAaTH3UPOBATh U 0600IaTh Pe3yIbTaThl COGCTBEHHBIX HCCIIEI0BA-

HUH B COMIOCTABJICHNH C U3BECTHBIMHU JTUTEPATYPHBIMH JaHHBIMHU;

* 00y4eHne yMeHHIO 0OPMIISTE pe3ybTaThl COOCTBEHHEIX HCCIIENOBAHMN B BUJIE [TyO/THKA-

UH, OTYETOB, JIOKIIA0B.

2. Mecto nucuuninHel B crpykrype OOII

2.1. Yuebnas mucummimna 51.B.JIB.1.1 «Opranuveckas Xumus» BXOIHT B BapHATHBHYIO
9acTh MEKIUCIUILTHHAPHOrO Mpodeccuonansaoro Moayias OOTL.

2.2. Jlannas mporpamMma CTPOUTCS Ha IPEEMCTBEHHOCTH HpPOIPAMM B CHCTEME BBICIIETO
00pa3oBanWs M TNpeaHasHaveHa Ui acrmpantos MpUX CO PAH, mpomenmmx yCHEIIHoe
o0yd4eHHe 1O IporpaMMme IMOITOTOBKM MAardMCTpOB WM CIIEHHAIUCToB. OHA OCHOBBIBACTCS Ha
TOJIOKEHHAX, OTPAKCHHBIX B YUeOHBIX NporpaMMax yKasaHHBIX ypoBHe#t. JUis ocBoeHHs
JUCIHIUIMHEL - «Opranuyeckas XuMHS» TPeOYIOTCS 3HAHUS ¥ YMEHMs, [PHOGPETEHHbIE
00y4JaIOMMMHCS B PE3yTIbTaTe OCBOCHHS Psijia AUCUMIUIMH (Pa3/IeNioB MUCIUIUTHE), TAKUX KaK:

—TeopeTnyeckre OCHOBBI OPraHUYECKOTO CHHTE3a;

—DU3UKO-XUMUYECKIE METO/IbI HCCIIEOBAHNS CTPYKTYpPHI BEIIECTB;

—OCHOBBI CTEPEOXUMHUH

—XHMUS STIEMEHTOOPraHMYECKUX COeTUHEHMII;

—MexaHn3MBI OpraHUYecKUX peakiuii;

—XMMHUS BBICOKOMOJIEKYJIPHBIX COSIUHEHUIL;

—OCHOBBI KBAaHTOBO-XMMHYECKOTO MOJEIHPOBAHAS CTPOCHHS MOJEKY! H pPeaKHOHHOMN
CHIOCOOHOCTH BEIIECTB.

2.3. Ocoenne mucnuminHbl «OpraHuyecKas XUMHs» HEOGXO0IMMO [PH MOATOTOBKE K rocy-
JApCTBCHHOM UTOTOBOM arTeCcTaIiHy.



3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI

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

AJIEMEHTOB CIIEAYIOIUX KomneTreHuuid B coorBercTBUM ¢ OOIIl no HampaBieHHIO MOATOTOBKHU

04.06

>

.01 Xumuueckre Hayku, Tpop b BbICOKOMOJIEKYIISIPHBIC COCTUHCHHMS:

Ilpogpeccuonanvnvie Komnemenyuu:

yYMEHHE MPOBOIUTH aHAU3, CAMOCTOSATEILHO CTaBUTh 3ajady HCCICIOBaHHs HambOoliee
aKTyaJbHBIX MPOOJEM, HMMEIONIMX 3HAYCHUE I XHMHYECKOW OTpacid, TIPaMOTHO
IUIAHUPOBATh JKCIIEPUMEHT W OCYIICCTBIATh €ro Ha IMpPaKTHKE, BIaJcHHUE 0a30BBIMHU
NPEJCTaBICHUSAMH O TEOPCTUYCCKMX OCHOBAaX OPraHUYECKOW XHWMHH, MeXaHHU3Max
OpPraHMYEeCKUX PEAKIUil, CTEPEOXUMHHU, XHUMHUHU 3JIEMCHTOOPIaHUYECKUX COCAMHCHUH W
oprannveckoit xumun (I1K-3);

[To oxoOHYaHWHU U3yYECHUS AUCUUIUINHBI aCIUPAHTHI JOJDKHBI OYAYT:

3namop:

METOJIbl TOJY4YEHUsI, XMMHUYECKHE CBOICTBAa M IPAKTUYECKOE HCIIOJIb30BAHUE OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIMHEHUMN;

TUIIOBBIE METO/Ibl OPraHMUECKOT0 CUHTE3a, UCIOJIb3yeMble peareHThl 1 000py10BaHHUE;
MEXaHU3Mbl OCHOBHBIX OPraHMYECKHX PEaKIUM, MOAXO0Jbl U METO/bl MU3YyYEHHUS] MEXaHU3-
MOB,;

BJIMSIHUE CTPOEHUS Ha PEAKLIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX COEINHEHUH;
(U3UKO-XUMHUYECKUE METOBI UCCIIEOBAHUS CTPOCHHSI OPraHUYECKUX COCUHEHUN U opra-
HUYECKUX PEaKLu;

COBPEMEHHYIO MEPUOINYECKYIO JINTEPATypPy (KypHAJIbl) U AJIEKTPOHHbIE 0a3bl JaHHBIX B 00-
JIACTH OPraHUYECKOM XMMHU M METOJOB IOKCKA CBOWCTB M MOJYYEHUS] OpPraHUYECKHUX Be-
LIECTB;

MPUHILIMIIBI TEOPETUYECKUX PAaCUETOB CBOWCTB OPraHUYECKUX COEIMHEHUH, TEpMOIUHAMU-
YeCKUX U KMHETUYECKUX MTapaMeTPOB OpraHMUECKUX PEaKIIHii;

pOJb U MECTO OpPraHMYeCKOM XMMMU B cHCTeMe (PyHIaMEHTAJbHBIX XMMHUYECKHX HayK U
IIPOU3BOJICTBE COBPEMEHHONW MHHOBAILIMOHHOW MTPOAYKIIMH.

Ymemos:

BBIOMPATh METO/IbI U PEAreHThl CHHTE3a OPraHUYeCKUX COCTUHEHUH;

IJIAHUPOBATh MHOTOCTAAMMHBIA OPTraHUYECKUM CUHTES;

MIPOBOAUTH pAa3/eICHUE CMECe OpPraHMYeCKHUX BEUIECTB U HJCHTHU(PHUKAIMIO COCTaBa U
CTPOEHHUS C MOMOIIBI0 XUMHUUECKUX U (PU3UKO-XHMUYECKUX METO/I0OB aHAJIN3a;
OCYILIECTBIIATh OMCK METOOB MOJIYYEHHS U CBOMCTB OPIraHUYECKUX COEUHEHUN C MCIIOJIb-
30BaHMEM COBPEMEHHBIX 0a3 JaHHBIX U MOMCKOBBIX CHCTEM,

MIPOBOAUTHh MOJAETMPOBAHNE XUMHUECKUX PEAKIMH C MCIOJIb30BAHUEM MOJTYyIMIIHPUYECKUX
Y HEOMITUPUYECKUX KBAaHTOBO-XUMUYECKUX METOJIOB.

Hmemps onvim:

TUTAaHUPOBAHUS U MTPOBEJIEHUS] OPIraHUYECKOT0 CUHTE3A;

OYUCTKU OPTaHWYECKUX BEIIECTB M HIACHTHU(PUKAIMN UX CTPOCHHS C HUCIOJIb30BAHUEM XH-
MHUYECKUX U PU3UKO-XUMHUYECKHX METO/I0B;

MOJIETMPOBAaHUSl  CBOMCTB  BELIECTB M  IapaMEeTPOB OPraHMYECKUX peakiuil ¢
HCIOJIb30BaHNEM KBAHTOBO-XUMHUYECKUX METO/IOB,;

HaIlMCaHUs HAY4YHBIX OTYETOB U CTaTEM.

4. CTpyKTypa U coep:KaHue Y4eOHOM T1CUMIINHBI

OO1ast TPYA0EMKOCTh AUCIUIUTMHBI COCTABIIACT 2 3a4eTHbIe eauHuIlbl (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
yCIIeBAaeMOCTH

3aKOHOMEPHOCTH CTPOCHUS

1 |H PEaKIIMOHHON CITIOCOOHO- 18 4 5 9 VYCTHBIN TPYNIOBOM
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- saay
TaHUYECKUX COCTUHEHHM

4 OCHOBHBIE KJIaCChl OpPTaHU- 18 5 4 9 Y CTHBIN rpynnoBoi
YECKUX BEIECTB onpoc

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-
Opuau3aiys aTOMOB YIIepoJia M a30Ta. DIeKTPOHHBIE AP HEKThI. DNEKTPOOTPHUIIATETLHOCTh AaTOMOB
u rpyni. OCHOBHBIE TIOJIOKEHUSI KBAHTOBOW XUMHMH. ATOMHBIE U MOJIEKYJIIpHBIE opOutanu. [Ipu-
ommxenne MO-JIKAO. Meton MO Xrokkenss U 6oiee CTporue KBaHTOBO-XHMHUYECKHE METOIbI
pacuera. [ToHsITHE O TOTYIMIUPUUECKUX METOJIaX, OCHOBAaHHBIX Ha MpUOMmKeHnn XapTpu—a>Poka
(MNDO, AM1, PM3 u ap.). Metoas! ab initio. Meton ¢ynakiuonana miotHoct (DFT). Kommpo-
MHUCCHBIE TIOAXOJbI (JIOKAJTU30BAHHBIC CBSI3HM, THUOPUAM3AIIMS, YACTUYHBIM y4YeT MeJIOKaTH3allud
DIIEKTPOHOB Ha MpUMepe c—n-pubmmkenus). Teopus Bo3myieHnii MO. Bo3myiiieHus: mepBoro u
BTOPOTO MOPAIKOB. HIEKCH peaklIMOHHON criocoOHOCTH. MeTos rpaHUYHBIX opOuTaneit. 3apsao-
BBl U OpOUTANBHBINA KOHTPOJIb OpraHuueckux peakiuil. [loHsTHE 0 pe3oHaHce (COMpsHKEHUH) B
KJIacCHYeCKON M KBaHTOBOW xumuu. Conpsikenue B Meroae MO Xrokkens. Konuenmus apomarny-
HocTH. [IpaBuio Xrokkens. Me30UOHHBIE COEIUHEHUS. AHTUAPOMATUYHOCTbD.

Crepeoxumus. IIpocTpaHCTBEHHOE CTpOeHHE OpraHHYecKuXx MoJekynl. IIpocTpaHcTBeHHOE
B3aUMO/ICHCTBUE HECBA3AHHBIX aTOMOB U TPYIII, BaH-/1€pP-BaaJbCOBbI PAUYCHI.

[Tonsitie 0 KoHpOpMaUKM MOJEKYNBI. BparieHne BOKpYT CBSI3€H: BEIMYUHBI U CHMMETPHS
MOTECHIUATBHBIX OapbepoB. DaKTOPHI, OMPEIENAIOIINe SHEePTui0 KoHpopMepoB. Biusaue 3¢ dek-
TOB COTPSDKEHUSI Ha CTaOMIIBHOCTh KoH(opmepoB. Homenknarypa koHdopmepoB. YTioBoe Hanpsi-
JKEHUE U JIPYTUE€ TUIIbI HAMPSHKEHUS B IUKIMYECKUX cuctemax. CpelHue UKIIbl U TpaHCaHHYJIsAp-
HbIE B3aUMOJIEUCTBUS. MIHBEpCHS ITMKIIOB M @30TCOAEPKAIINX COCTMHEHUMN.




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

IIpocTpaHCTBEHHOE CTpOEHHE 3TWICHOBBIX M JHMEHOBBIX cucTeM. HoMmeHknaTypa reomerpu-
yeckux u3oMepoB. Kondopmariust TMeHOB U TPUEHOB. ATPOIIOU30MEPHSL.

OHaHTHOMEpUS. ACUMMETPUSI U XUPAJIbHOCTh. DKBUBAJIECHTHBIC, SHAHTUOTOIHbBIE U JUACTe-
PEOTONHBIE IPYIIIbI; X IPOSABICHUE B XMMUYECKOM MTOBEACHUH MOJIEKYJ B XUPAJIBHBIX U aXUPallb-
HBIX cpenax u crnekrpax AMP. HomeHnknarypa ontudeckux aHTunonoB. Heyriaepoaueie aToMbl Kak
LEHTPbI XUPAJIBHOCTH.

CriocoObI nostyueHust ¥ pa3JiesieHus: 3HaHTHOMepoB. OnTHYeCcKast YUCTOTA U METO/IbI €€ OIpe-
nenenust. OnpezneneHne abCOMOTHONW M OTHOCUTEIbHOM KoHpuryparun. [Tonstue o nucnepcun on-
TUYECKOT'O BPAIICHUS U KPYTOBOM JUXPOHU3ME.

Knaccugukanus peakuuii mo Tumy oOpa3oBaHUs U pa3pbiBa CBs3€il B JIMMUTHpYIOLIEH CTa-
J1Y, 110 THUITy peareHTa U 110 COOTHOUICHHUIO YMCIJIa MOJIEKYJI PEareHTOB U IMPOLYKTOB. Teopus me-
PEXOIHOrO COCTOSIHMA. | MIIepIIOBEPXHOCTh NOTEHIMAIBHON 3HEPIUH, KOOPAWHATA U SHEPreTH4e-
ckuit npouib peakuuu. TepMoauHaMUUYecKre napaMeTpsl akTuBauuu. KuHetnueckue ypaBHEHUs
OCHOBHBIX THUIIOB peakIHid. MeTo1bl SKCIEPUMEHTAIBHOIO U3YYEHUSI KNHETUKU U MEXAaHU3MOB pe-
akuuii. Meroz craimoHapHoro coctosiHus (mpunuun bonenmreitna). [Toctynar XsMMoHaa.

OMIUPUYECKUN (3KCTpaTepMOIMHAMUYECKUI) OAX0 K peaKMOHHOM criocooHocTu. Koppe-
JSILMOHHBIC YpaBHEHMS, IPUHLIUI JTMHEHHOCTH CBOOOHBIX 3Hepruii I'ub6ca. Ypasuenus ['ammera
u Tadra. CBs3p mapaMeTpoOB KOPPEISIMOHHBIX YPaBHEHUNM C MEXaHU3MOM peakuuil. [Ipunimmn
JKMKO; ero obocHoBaHMe Ha OCHOBE TeopHuH Bo3mytieruit MO.

KonnyectBenHas Tteopust KMCIOT U ocHOoBaHuM. Kucnorel bpencrena u Jlsrouca. Kuciorno-
ocHoBHOe paBHOBecue. [lonsarue pH. Kunerndeckas u TepMoauHaMuuecKas KMCIOTHOCTb. Y paBHe-
Hue bpencrena. O0muii n crienupUUEcKuil KUCIOTHO-OCHOBHBIN Katanmu3. CynepkucioTsl. OyHK-
nuu kucnotHoctu. [locrynar I'ammera.

BnusiHue cpeqpl Ha CKOPOCTH M paBHOBECHE OpraHM4eckux peakuuil. Crnenuduyeckas v He-
cneunduyeckas (yHuBepcanbHasi) conbBauus. Kinerounsiit a¢pdexr. Bonoponnas cessbs. Kiaccu-
¢uKkanys ¥ mKaidbl IapaMeTpoB pacTBopuTesel. BiusHue conpBaluy Ha CKOPOCTh M paBHOBECHE
OpPraHMYECKUX peakuuil. YpaBHeHMs] YuHcTelHa U ['pronBanbaa, Konnensa-Ilansma. KucnorHocts
¥ OCHOBHOCTH B ra3oBoi (hasze.

Acconnanys HOHOB. THITBI HOHHBIX NAp ¥ JOKAa3aTENIbCTBA UX CYLIECTBOBaHMs. BiusHue ac-
COLIMALIMM MOHOB Ha MX PEAKIMOHHYIO CIIOCOOHOCTh. YpaBHeHUe AKpu. MexdasHblil KaTaaus.
KpayH-3¢upbl, Kpuntas/isl, HOJaH/bl, KaTaln3aTopsl Mexdas3Horo nepenoca. [lonstue o cynpamo-
JEKYISPHOU XUMUH.

KapOenuenble HOHBI (KapOOKaTHOHBI). ['eHepanys kapOOKaTMOHOB B PacTBOpax M B ra3oBOU
¢daze. BiusiHue CTPYKTYPHBIX U COJIbBATAIMOHHBIX (DAKTOPOB HA CTAOMIBHOCTH KapOOKATHOHOB.
Crpoenne kapOokaTHoHOB. [IoHsATHE 0 HeklIaccnyeckux MoHax. OCHOBHbIE THIIBI peakluil kapOo-
KAaTHOHOB M 00JIACTM MX CHUHTETUYECKOrO HCIOJb30BaHUA. CKeJeTHbIE MEePEerpyninupoBKU U TH-
PHIIHBIE CIBUTH B KapOOKAaTHOHAX.

Kap6annonsl u CH-kucnotel. Bausiaue cTpykTypHbIX U 3G (HEKTOB Cpebl Ha CTa0MIN3alUIo
kapOaHMOHOB. OCHOBHBIE PeaKIMM KapOaHWOHOB, AaHWOHHBIE MEPErPyNIUPOBKU. AMOHUICHTHbBIE U
NOJIMJCHTHBIE aHNOHBI. KapOeHsbl. DiIeKTpOHHAs CTPYKTYpa, CUHIJIETHOE U TPUIUIETHOE COCTOSTHUE
kapOeHoB. MeTo/ibl reHepali KapOeHOB M UCIOJIb30BaHWE MX B OpraHMYecKoM cuHTese. Hutpe-
HbI, UX T€HEPaLNsl, CTPOCHUE U CBOMCTBA.

CBobOosHbIE paJiuKabl U MOH-paJUKaibl. MeTo/Ibl TeHEPUPOBAHUS PAUKAIOB. DJIEKTPOHHOE
cTpoeHne U (PaKTOphl CTAOMIM3AIMK CBOOOIHBIX PAIUKAIOB. THIBI CTAOMIBLHBIX CBOOOJHBIX PajiH-
kanoB. OcHoBel MeTonioB JIIP n XIIA. Katnon- u aHnon-paaukansl. MeTonbl reHEpUpPOBaHUS U
cBolcTBa. OCHOBHBIE PEAKIINN NOH-PAINKAIOB. KOMIIIEKCHI ¢ IEPEHOCOM 3apsIa.

Pa3nes 2. OcHOBHBIE THIIBI OPTAaHMYECKHUX PEAKIMI U UX MeXaHU3MbI

HyxneopunpHoe 3amemnienne B anmudarudaeckom psiay. Mexanusmbl Syl 1 Sn2, cMemaHHbBIN
MOHHO-TIAPHBIA MeXaHu3M. BiusHue cTpykTypsl cyOcTpaTa v MOJIIPHOCTH PACTBOPUTEIIS HA CKOPO-
CTH M MEXaHM3M peakluu. AHXUMEpPHOE COJEHCTBUE U CHHAPTETUYECKOE YCKOPEHHUE, y4acTue Co-



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

HyxneodpunpHoe 3amerieHue pu KPaTHOW YIIIEPO-yTIEePOTHON CBS3HM M B apOMaTHYECKOM
sape. Tunnyaple MeXaHU3MbI HYKICO(DUIBHOTO 3aMEICHHS Y spz-m6pmxH0ro aTtoma yriepojaa. Bu-
HWIbHBIA KaTHOH. MOHO- U OGMMOJIEKYNIApHbIE MPOLECChl HYKIEO(UILHOTO 3aMEeIeHUsI B apoMaTH-
yeckoM psay. Karanus nepexogusiMu Metanmiaamu. HykineopmibHoe 3aMelieHne B HUTPOIPOU3BO/I-
HeIX OeH3ona. HyxneodunbHoe 3amenienue Boaopoja (BUKapuo3Hoe 3amelneHue). Komruiekcsl
Meiizenxeitmepa. HykiieoduinpHoe 3amenieHre B apoMaTHYecKuX rerepounkiax. Kune-3amernienue.

DnekTpouIIbHOE 3aMEeIIeHHe y aToMa yriiepojaa. Mexanu3mel 3amemenust Sgl, Sg2, Sgi. Hyk-
neo(unpHBINA KaTanu3 31eKTpodUIbHOIO 3aMelleHus. BiusHue cTpykTypsl cyocTpara u 3¢ dekToB
CpeZbl Ha CKOPOCTh U HANPaBJICHUE PEaKIMid. 3aMelleHne y ol1e(uHOBOro aToMa yriepoja u B apo-
MaTHU4eCKOM KoJiblie. ['eHepupoBanue 31eKTpoduiIbHbIX peareHToB. [IpaBuia opueHTalMu U UX MO-
JEKYJISIpHO-OpOUTAIbHAS WHTEpIpETAlHs. DISKTPOPHILHOE 3aMEIIeHUe APYTHX TPy, KpoMe BO-
nopona. Mnco-3amenienne. Kunernueckue n3oronubie 3 (HeKThl.

Peakuuu anumuHMpoBaHUs (OTIIEIIICHHS ). MeXaHNU3Mbl T€TEPOIUTHUECKOTO AIMMUHUPOBAHUS
El u E2. CrepeosnexkTpoHHble TpeOOBaHMsS U cTepeocnenuuyHoCTs npu E2-3muMuHUpOBaHUU.
TepMuueckoe CHH-JIMMUHUPOBAHHUE.

[TpucoearHeHne MO KPaTHBIM YIIEPOA-YIIIEPOJHBIM CBSA3SIM. DIEKTPOOUILHOE IPUCOEINHE-
Hue. CuinpHbIE U c1alble AJIEKTPOPUIIbI, MEXAHNU3M U CTEPEOXUMMSI IPUCOEAUHEHNUS, PETHO- U CTe-
PEOCENIEKTUBHOCTh peakuuid. [Ipucoennnenre K conpskeHHbIM cuctemMaM. KatnoHnHas noaumepu-
3anus onepuHoB. HykineodpumipHoe npucoeanHeHne mo KpaTHeIM cBsa3sM C=C. MexaHu3M nporiec-
ca. Biusiaue ctpykTypsl Hykineoduna u cyoctpata 1 3QGeKToB Cpebl Ha CKOPOCTh U HAIIPABIICHHUE
peakuuu. Peakius Muxasns. AHHOHHAsI TOIMMEpHU3alus 0Je(UHOB.

HyxkneodunpHoe mnpucoenvHeHne K KapOOHWIBHOW TpyIIe: MPUCOSAMHEHHE OCHOBAHUM,
BKJIIOUYasi KapOAHMOHBI, METAUIOPTAaHMYECKUX CoequHeHUH. Peaknus Aupu. KucmoTHbIN U OCHOB-
HOM KaTanu3 mpucoeAuHeHusa. EHonmzanus anpJerugoB U KeTOHOB. MexaHu3M 3TepuuKaluu
KHCJIOT U nonydeHue aueraneid. KonneHncanuyu kapOOHUIBHBIX COeTMHEHUH, KapOOHOBBIX KUCIOT U
UX NMpou3BOoAHbIX. HykieoduiabHOE mpUcOeIMHEHNE K albjl- U KETUMUHAM M KapOOHUN- UMMOHUE-
BbIM HOHaM (peakuus MaHHMXa).

[TeperpynnupoBky B KapOOKaTHOHHBIX MHTepMenuatax. Kinaccupukanus neperpynnupoBok:
MMHAKOJIMHOBAsl U PETPONMHAKOINHOBas, neperpynnuposka /lempsnona. [leperpynnuposka Bar-
Hepa—Meliepseiina. IleperpynnupoBku ¢ murpamueit k aromy aszora (I'opmana, Kypruyca, bek-
MaHa). Peakuus baitepa—Buurepa.

PanukanbHble M1 MOH-paJMKaIbHbIE PEAKIIMKM MPUCOCIUHEHMS, 3aMEIICHUS U SJIMMUHUPOBA-
Hus. Llennble pagukanpHble peakuuu. [loaumepusanus, TenoMepu3alus, peakiiuu aBTOOKUCIICHUS.
WMHrubuTopsl, MHUIMATOPBI U IPOMOTOPHI LIEMHBIX peakiuil. Penokc-peakuu. DIeKTpoCHHTE3 Op-
raHUYECKUX COCIUHEHUH.

MosnekynsipHble peakiuu (yuc-mpaunc-u30Mepu3anus, pacnag MOJEKys, pa3MblKaHHE LHK-
noB). KoapkraTHbie peakium.

CornacoBannble peakiuy. Konnenuus coxpaneHus: opOuTalbHOW CHUMMETPHUH U IpaBuiia By-
nBopaa—I opMaHa. DIEKTPOLMKINYECKUE pPeaKlii, CUTMaTPOIHbIe eperpynnupoBku. [lepunmk-
nudeckne peakuuu (2+2) u (2+4)-mukiaonpucoequHeHus. 1,3-IUnoaspHoe UKIONPUCOSTMHEHHE.
JIBolicTBEHHAs peaKIMOHHAsI CIIOCOOHOCTh M TAyTOMEPHSI OPTaHMYECKUX coennHeHuid. [Ipororpor-
Hble W cuUrMatpomnssle neperpynnupoBku. [IpaBuno KopuOmoma. Kero-eHonbHOe paBHOBecHE.
HuTpocoenuneHuss 1 HUTPOHOBBIE KMCIOTHI, HUTPO30COEIMHEHUS M1 OKCUMbI. MeTanmnoTpomnus.

OcHOBBI (DOTOXMMHH OpPraHUYECKUX coelrHeHHH. CHHIJIETHbIE U TPUILUIETHBIE COCTOSIHHUA,
bayopecuenmus u Gochopecrenims, HHTEpKOMONHAITMOHHAs KOHBepcHsi. OCHOBHBIC THITBI (OTO-
XUMHUYECKHX peakuuil. SIBnenue GoToxpoMusma.

Paznen 3. [IpuHIUNBI COBPEMEHHOT0 OPraHMYeCKOro CUHHTE3a U YCTAHOBJICHUS
CTPOEHHUS OPraHUYeCKHX COeINHEeHU I

Br160op onTuMansHOTO yTH cCHHTE3a. [[pUHITUI peTPOCHHTETHYECKOTO aHanu3a. JIMHEeiHbIe 1
KOHBCPI'CHTHBIC CXCMbI CHUHTC3a. CHHTOHBI U CHHTETUYECKHE DKBUBAJICHTEL 38.]_]_[I/ITa q)yHKL[I/IO-
HaJIbHBIX TPYII. MeTobpl BBEACHUS M yJANECHUS 3alIUTHBIX rpynn. OCHOBHbBIE MYTH MOCTPOCHUS



YIJIEPOJHOrO cKeneTa. MeTo1bl BBEACHUS BaKHEUIINX (PYHKIMOHAIBHBIX TPYII U MyTH Mepexona
OT OJHHUX (PYHKIHUH K JpyruM. DJIEeMEHTOOpraHWYeCKHe coeAnHeHus (pou3Boanbie pochopa, 60-
pa, KpEMHUs, MEJH, JIUTUS,, MarHUA, OJI0BA) B OPIraHUYECKOM CHUHTe3e. MeTallIoOKOMIUIEKCHBIN Ka-
TaJu3.

Mcnonb30BaHnEe XUMUUECKUX U (PU3UKO-XUMHUUYECKUX METOJOB JUIsl YCTAHOBIIEHHS CTPYKTYpPBI
oprannveckux coeaunenuit. Cnexrpockonust AMP, OIIP, xonebarenbHas U 3JI€KTPOHHAS CIEKTPO-
CKOIIHS, Macc- U XpOMaTO-Macc-CleKTpOMeTpus. ['a305KuaKocTHas ¥ )KUIKOCTHAs XpoMartorpagus,
MOHOOOMEHHAs U TeIbIPOHUKAIONIAs XpoMaTorpadus, aeKTpodope3. PEHTTeHOCTPYKTYpHBIH aHa-
U3 U ekTpoHorpadus. Pedpaxromerpus.

OcobeHHoCcTH 000pYIOBAHUS U METOIMKU IIPOBEIEHUS peakuuil B rerepoda3HbIX U rerepo-
reHHbix cucremax. CoBpeMeHHbIE METO/IbI 00pabOTKH PEaKIIMOHHBIX MacC, OYMCTKU M BBIICICHUS
npoaykToB. [IpoBeneHue peakuuii Ha TBEpIbIX HOCUTENSIX. [IpUHIIMITBI KOMOMHATOPHOM XUMUH.

TexHuka 0€30MaCHOCTH U SKOJOTMYECKHE MPOOJIEMbl OPraHMYECKOT0 CHHTe3a. «3eJeHas Xu-
MHUs». TepMOXHUMUS OPTAaHUYECKUX peaKkiuid. TernaoBoi B3phIB.

Pa3znen 4. OcHOBHbBIE KJIACCHI OPraHUYECKUX BelleCTB

MeTopl CUHTE3a: TUAPUPOBAHKUE HEMPEIEIbHBIX YIIEBOIOPOAOB, CHHTE3 Uepe3 JTUTHIAnAI-
KHJIKYTIPAThI, 3JIEKTPOJIU3 CoJieli kapOOHOBBIX KUCIOT (KoibOe), BoccTaHOBICHUE KapOOHWIBHBIX
COEIMHEHUI.

Peakuuu ankaHoB: rajmoreHupoBaHue, cyibdoxiopupoBanue. CelneKTHBHOCTh pPaIuKaTbHBIX
peakiuii U OTHOCUTENbHAsl CTAaOMILHOCTh ATKUIBHBIX PaJuKanoB. TepMUYECKH M KaTaluThde-
CKUH KpeKUHT. VIOHHBIE peakliy aJKaHOB B CYNEPKUCIBIX cpenax (IeiHTepoBOJOpOIHbIN 00MEH U
raJIOTeHUPOBAHMUE).

[Muknoankanbl. MeTo/Ibl CHHTE3a U CTPOEHUE IIUKJIONPOIIAHOB, LIUKJIOOYTaHOB, IIUKJIOIEHTa-
HOB U IUKJIOTeKcaHOB. CHHTE3 COEAMHEHUN CO CPEIHUM pa3MepOM LUKIA (alUJIOUHOBAs KOHJCH-
canusi). Tunbsl HanpsDKEHUs B HUKIIOATKAaHAaX M UX MOJpa3fielieHue Ha Majble, CPeIHUE U MaKpo-
1uKiIbl. KoHpopMaMoHHbIM aHAIN3 UKIOreKCaHa, MOHO- M JM3aMEIeHHbIX [IUKIOI€KCaHOB; aK-
CHAJIbHBIE U DKBaTOpHAJIbHbIE CBSA3H. BiMsiHIe KOHPOPMAIIMOHHOTO MOJIOKEHHS (QYHKIIMOHATIbHBIX
IPYyMNI HA UX PEAKIIMOHHYIO CIIOCOOHOCTH B PAAY MPOM3BOJIHBIX IMKIOTEKCaHa Ha MpUMEpe peak-
U 3aMEeLIeHUs], OTUICIICHUS! U OKUCJIEeHMs. Peakiuu paclmpeHus U Cy)KeHUs IUKJIOB MpHU Je3-
aMUHHUPOBAaHUU TepBUYHBIX aMUHOB (/lembsiHOB). Cyxenue nukia B peakuuu Pasopckoro ([ -
raJIOreHUUKIIOAIKAHOHBI).

MeToapl CHUHTE3a: 2IMMHUHUPOBAHUE TaJIOT€HOBOJOPOAOB W3 AJIKWITAJIOT€HHUIOB, BOABI W3
cnupToB. CHHTE3 aJIKEHOB U3 YETBEPTHUYHBIX aMMOHUEBBIX coiielt (['opman), N-okuceil TpeTHUHBIX
amuHOB (Koym). CrepeocenekTuBHOE BOCCTAaHOBIEHUE ANKUHOB. CTEPEOCENEKTUBHBIA CUHTE3 YUC-
u mpanc-ankeHoB u3 1,2-nmuonoB (Kopu, Yuntep). PernocenekTuBHbBIN CUHTE3 aJTKEHOB U3 TO3MUJI-
runpa3onoB (Illamupo). Peakuus Burrura kak pernocnennduyeckunii Metos cuHTes3a ankeHon. Oc-
HOBaHMsI, UCIOJIb3yeMble B peakiuu. CTaOuin3upoBaHHbIe U HeCTaOMIN3UpoBaHHbIE WKkl CTe-
PEOXMMHUS peakui. XeMOCEeIeKTUBHOCT peakiuu Burrtura. [lonyuenue a¢pupo ankmidocoHo-
BbIX KHCIOT (Muxasnb—ApOy30B) U UX HMCIIOJNBb30BAaHUE B CHHTE3€ alKEHOB (BapuaHT Burrura—
XopHepa—IMMoHca). O6IacTh MPUMEHEHUS PEaKIIHH.

Peakuuu ajnkeHOB: 3JIeKTpOPUIbHOE TPUCOEANHEHNE TaIOr€HOB, TaJOr€HOBOJOPOI0B, BODI.
[Tponeccrl, comyrcTByromue Adg-peakiusM: CONPSKEHHOE IMPHUCOEIUHEHHE, TUAPUAHbIE U aj-
KUJIbHBIE MUTpalMK. [ UAPOKCU- U aTKOKCUMEPKYpUpOBaHue. Peruo- u crepeocenekTUBHOE MPUCO-
elrHeHue ruapuaoB 6opa. Pernocnennduyeckue ruapodopupyrone areHTsl. [IpeBpamienue 6o-
POPraHUYECKUX COCTUHEHHH B ajKaHbl, CIIUPTHI, alKuiIraioreHu1pl. OKMciIeHne aJkeHoOB IO OKCH-
panoB (Ilpunexaes). [ToHsiTHE 00 PHAHTHOMEPHOM SMOKCUAMPOBAHUH ankeHoB o llapmiecy (B
NPUCYTCTBUH U3OIponmiata TuraHa u 3¢upa L-(+)-BUHHON KHUCIOTHI). [[uc-TUIpOKCHUINPOBAHUEC
ankeHoB o Barnepy (KMnOy) u Kpure (OsO4). Okucienne alkeHOB rajioreHoM B MPUCYTCTBUU
coueii cepedpa: yuc-(BynBopt) u mpanc-(IlpeBo) runpokcunupoBanue. PagukanbHpie peakiuu aj-
KEHOB: IPUCOEAMHEHNE OpOoMHUCTOrO Bogopoaa no Kapparry, cepoBogopoaa u THOJNOB. AJTHIEHOE
rajorenupoBanue no llurnepy. BHyTpumosnekyisipHass  pagukaibHas — [UKIU3amUs — 6-
raJIoTeHaJIKaHOB NPU JEHCTBUM TPUOYTHUIIOIOBOTUApUIA. [ eTeporeHHoe TIpUpOBaHUe: KaTalnnu3a-



TOPBI, KATAJIMTHYECKUE Sbl. [ MOAPOreHONIN3 CBSI3€l YIIIepOA-TeTepoaToM. ['oMOreHHoe ruipupoBa-
HUE: KaTaJu3aTopbl, MEXaHU3M. PernoceneKTMBHOCTb TOMOTE€HHOr0 TuapupoBanus. Ilpucoennne-
HUE CHHIJICTHBIX U TPUIUIETHBIX KapOeHOB K ankeHaMm. KapOeHoupl, UX B3aUMOJEICTBHE C ajKe-
HaMH.

Metoabl cHHTE3a: OTILEIJIEHWE TaJOr€HOBOJOPOJIOB W3 AUTAIOTCHHUIIOB, peakuus 1,2-
JUTHIpa3oHoB ¢ okcuaoM ptytu (II) m TeTpaaneraToM cBUHLA. Y CIOXKHEHHE YITIEPOJHOIO CKEJIETa
AJKWHOB: PEaKIUU alETUICHUIOB HATPUS U MEIU, MAarHUHOPraHUYECKUX MMPOU3BOJIHBIX AJIKUHOB.
Konnencanus ankuHoB-1 ¢ keronamu u ansaerugamu (Oasopckuit, Pemre).

Peakuuu ankunoB. ['anorenupoBanue, rufporajoreHupoBanue, ruaparanus (Kydepos). Aue-
TUJICH-aJUIEHOBasA n3omepusanus. CMelleHne TpOMHOW CBSI3U B TEPMUHAIBHOE MOJ0XKeHHne. OKuc-
JUTENbHAs KOHACHCAlUsl TEPMUHAIbHBIX AJIKWHOB B IIPUCYTCTBUU COJIEH MENIH.

Mertoapl cunTe3a 1,3-IMEHOB: JeruapupoBaHuEe alkaHOB, cuHTe3 daBopckoro—Pemnre,
KpOCC-COUETaHUE Ha METAIJIOKOMIIEKCHBIX KaTaJau3aTopax.

Peakuuu 1,3-1MeHOB: TaJIOTEHUPOBAHKUE U THUAPOTrajioreHupoBanue, 1,2- u 1,4-npucoeanuHenue.
Peakuus [lunbca—Anbaepa ¢ alkeHaMH U aJIKWHAMMU, €€ TUIbL: KapOO-peakiysi, TeTepo-peaKiusl.
Juensl u aueHoGUIbl. 0-XMHOAMMETaHbl B KadecTBe AueHoB. Karanu3 B peaknuu Jlunbca—
Anbaepa. Crepeoxumusi peakiuu. PernocenekTuBHOCTh [4+2]-IUKIONPUCOEANMHEHHS] B Ciydae
HECUMMETPUYHBIX JUEHOB U AueHodunoB. Perpo-peakuus Junsca—Anbaepa. [lpumenenue cumok-
CUJIMEHOB B CUHTE3€ AJIMLUKIIOB U FE€TEPOLIMKIIOB.

MeTopl CHHTE3a OJIHOATOMHBIX CIIUPTOB: U3 AJIKEHOB, KapOOHUIIBHBIX COCAUHEHUH, CIOXK-
HBIX 9()UPOB ¥ KAPOOHOBBIX KUCIIOT.

Peaknuu 0AHOATOMHBIX CIIMPTOB: 3aMELICHUE THAPOKCUIILHOM IPYIIIbI B CIUPTaX Ha TajloreH
(o eiicTBHEM TaJlOT€HOBOIOPOJIOB, TAIOTEHUAOB (hocdopa U XJIOPUCTOrO THOHMIA). PeareHTHI
PEruo- M CTepeoCeNeKTUBHOTO 3aMeleHus (KOMIUIeKChl TpudeHmndochrHa ¢ raJoreHaMu U YeThl-
PEXXJIOPUCTBIM yraepoaoM). Jleruaparanus ciuptoB. OKUCIIEHUE TEPBUYHBIX U BTOPUYHBIX CIIUP-
TOB. PeareHtsl okucieHus Ha ocHOBe coeAuHenuit xpoma (VI), AMokcuga Maprania U AUMETUII-
cynbdoxcuaa (meroasl Moddera u CepHa).

MeToapl CMHTE3a M PEAKIMM JBYXaTOMHBIX CHUPTOB. OKHUCINTENBbHOE paciueruieHue 1,2-
JMO0JI0B (MO/IHAs KMCIIOTa, TeTpaaleTar cBuHIa). [InHakoIMHOBas eperpynnupoBKa.

Mertonbl cuHTE3a NPOCTHIX F(PUPOB: peakius BuibiMcoHa, allKOKCUMEPKYpUPOBAaHHUE CITUP-
TOB. Peakiiuu npocThIx 3¢upoB: 00pa3oBaHNE OKCOHUEBBIX COJIEH, pacIIenIeHHe KUCIOTaMHU.

I'maponepokcuasl. KpayH-3¢dupsbl, uX noiaydeHue U IpUMEHEHHE B CHHTE3E.

Oxkcupanbl. CiocoObl moyueHus. PackpbiTe OKCHPAaHOBOTO ITUKJIA IO/ JCUCTBHEM HJICK-
TPOUIBHBIX ¥ HYKIEO(DUIBHBIX ar€HTOB.

MeTo/1bl TOTY4YEHHUs aJdbACTUIOB U KETOHOB: U3 CIIUPTOB, IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT,
QJIKEHOB (030HOJIN3), AJIKUHOB (THAPOOOPUPOBAHKE), HA OCHOBE METAJNIOPIraHUYECKUX COEINHEHHH.
AuunnupoBaHue 1 pOpMHINPOBAHNUE aPEHOB.

Peakuuu anpieruioB ¥ KETOHOB: IPUCOEANHEHNE BOIBI, CIUPTOB, THOJIOB. 1,3-JIuTHAaHbI U UX
WCIIOJIh30BaHue B opranndeckoM cuHTese. Obparenue noisipaoctu C=O-rpynmnsl. [lomydenne 6u-
CYIb(QUTHBIX MPOU3BOIHBIX U IIUAHTHAPUHOB. B3anumoseiicTBre anbIeruioB U KETOHOB C WINJaMU
docdopa (Buttur) u cepsl. Bzaumoeiictsue ainbpaeruioB 1 KETOHOB € a30TUCTHIMH OCHOBaHUSIMHU.
ITeperpynnupoBka bexkmana. B3aumoneicTBue anbIeruioB U KETOHOB C METAUIOPTaHUYECKUMU
coequHeHUsIMU. EHaMUHBI, UX aJKUIMpOBAaHUE U allUWIUpPOBaHUE. AJIbI0JIBHO-KPOTOHOBAsSI KOHCH-
calus aJbJEernJ0B U KETOHOB KaK METOJl YCIOKHEHUS YIJIepoJHOro ckenera. HampasienHas anb-
JI0JIbHAsI KOHJEHCAIMsI Pa3HOMMEHHBIX ajibJETHAOB C MCIOJIb30BAaHUEM JIMTUEBBIX M KPEMHHEBBIX
3¢upoB eHosnoB. KoHaeHcaus ajiberuioB 1 KETOHOB C MaJIOHOBBIM 3(UPOM U JIPYTUMHU COEIUHE-
HUSIMU C aKTUBHOW MeTuieHOBo# rpymnmnoi (KHeBeHarens). AMUHOMETUIMPOBAHUE albJIECTHIOB U
keToHOB (MaHHux). ben3sonnoBas konaeHcanys. Konnencamnus ¢ Hutpoankanamu (AHpu). Boccera-
HOBJIEHHE aJbJETUIOB U KETOHOB JO CIHUPTOB, PEareHThl BOCCTAHOBIEHUS. Jl€30KCUTeHUPOBaHUE
IBJETUAOB U KeToHOB: peakuuu Kinemmencena um Kimknepa—Bonbda. Oxucienue aiabIeruaos,
peareHThl okuciieHusi. OKuCIeHne KEeTOHOB HaJikuciaoTamu 1o baitepy—Bumnurepy.

o, 3-HenpeaeabHbIe aNbACTHIB U KETOHBl. METONbl MONyuyeHHs: KOHJICHCAIlUU, OKHUCIICHUE
aJUTWIIOBBIX cnupToB. Peaknus 1,2- u 1,4-nipucoeMHEHUsT TUTUMOPTAaHUYECKUX COCAMHEHUM, TpH-
QIKUIO0PAHOB, JUATKWI- U TUAPWIKYIPATOB, IUAHUCTOTO BOAOPO/IA, TAJIOT€HOBOAOPOI0OB. DMOK-



CHUIUPOBaHUE 0,3 -HENpeaeNbHbIX KETOHOB. CONpsKEHHOE MPUCOEANHEHHE CHOISATOB U €HaMHUHOB
K O, -HempeaenpbHbIM anbAeruaaM U keTonaMm (Mwuxasns). JloHops! u akientopbl Muxasns. Kara-
JM3aTOPhI peakluy, ee oopatuMocTb. Perpo-peaknus. Peakuun anenupoBanus. Bapuant Pobunco-
Ha. Mcnonp3oBaHue a-XJIOPDKETOHOB M IPOM3BOJHBIX OCHOBaHMM MaHHMXA. O-CHIIMIMPOBAaHHBIC
BUHWIKETOHBI (CTOPK) M €HaMMHBI B PEAKIMSIX aHEITMPOBAHUS.

MeTo/1bl CUHTE3a KUCIIOT: OKUCIIEHNE IEPBUYHBIX CIIUPTOB U aJbJETUI0B, AJIKEHOB, AJIKUHOB,
QIKWJIOEH30J10B, THJIPOJIN3 HUTPWIOB U IPYTHX NPOU3BOAHBIX KapOOHOBBIX KUCIIOT, CHHTE3 Ha OC-
HOBE METAJUIOPraHWYECKUX COSAMHEHHH, CHHTE3bl Ha OCHOBE MAJIOHOBOTO 3(upa.

Peakiun kapOOHOBBIX KUCIIOT: rajorenupoBanue no I'enro-donbrapary-3eauHCKOMy, THPO-
JUTAYECKas KeTOHU3aLus, 31ekTponu3 no Konwoe, nekapOokcuimpoBaHue o XyHCAUKKEDY.

MeToabl nony4eHus: NPOU3BOIHBIX KapOOHOBBIX KHCIIOT: IaJIOTCHAHIMIPUIOB, aHTUPUIIOB,
CJIO’KHBIX 3(pUPOB, HUTPHUIIOB, aMHI0B. KeTeHbI, UX MOIydYeHHe U CBOWCTBA.

Peakiuy npon3BoAHBIX KapOOHOBBIX KHCJIOT: B3aUMOJIHCTBHE C HYKI€O(QUIbHBIMU PearcH-
TaMu (BOJa, CIIUPTHI, aMMHUAK, AMHMHbI, METAJIJIOPIraHUYECKUE coelMHEHNUs). BoccTranoBnenue rano-
TEHAHTUIPUIOB J0 AIbIETUI0B 110 PO3€HMYHy M KOMIUIEKCHBIMU THAPUAAMH METAIUIOB. B3aumo-
JIEWCTBUE TaJOTEHAHTHAPUIIOB C AuazoMeTaHoM (peakuus Apnara-Diictepra). BoccTtanoBnenue
CJIO’KHBIX 3(D)UPOB 10 CIIUPTOB U aJbAETHIOB, HUTPUIIOB — 0 aMUHOB M aJIbJIETHI0B KOMIUIEKCHBI-
MU THIPUJAMH METAIIIOB. MaloHOBasi KMCIIOTA: CHHTE3Bl C MAJTOHOBBIM d(PHPOM, peakiust Muxan-
751, KoHeHcanuu ¢ anpaeruaamu (Kuesenarens). CiioxHo3(upHas U alMJIONHOBAsT KOHACHCALIUU.
OcobenHocT 3(UPOB ABYXOCHOBHBIX KHCIOT (0Opa3oBaHue KapOOLMKIOB) B 3THUX PEAKIHIX.
Crnoxnble 3(upbl O-TaJOreHOKUCIOT B peakuusax Pedopmarckoro. AuneroykcycHsli 3gup u ero
WCIIOJIb30BAaHUE B CUHTE3E.

MeToapl cuHTe3a o, 3 -HeTpeAeTbHBIX KapOOHOBBIX KUCIIOT: IETHIPATAIS THAPOKCUKHCIIOT,
peakuuu Kuesenarens, Buttura, [lepkuHa (CMHTE3 KOPUYHBIX KUCIOT). Peakiuu npucoeuHeHus
10 IBOWHOM CBSI3U. BpoMo- 1 no10-makToHu3anus o, 3-HenpeaeabHbIX KapOOHOBBIX KHUCIIOT.

Knaccugukarnus peakipii apoMaTHYecKOro 3JeKTPO(QUIBHOTO 3aMenieHus. BiusHue 3ame-
cTUTeNel B OEH30JIbHOM KOJIbIle HAa CKOPOCTh M HampaBieHue 3JIeKTpoduibHoro 3amemenus. Co-
rJ1acOBaHHasi U HECOTJIaCOBAHHAsl OPUEHTALUSI.

Hutposanue. Hutpytommue arentsl. MexaHusm peakiuu HuTpoBaHus. HurpoBanue GeHzomna
U ero 3amenieHHbIX. HutpoBanue Oudenunna, HadranuHa, apoMaTHUeCKUX aMMHOB U ¢eHona. [lo-
Jy4eHHUE NOJUHUTPOCOEeAMHEHNN. MIco-aTaka U MICO-3aMEllEHUE B peakLusX HUTpoBaHus. Boc-
CTaHOBJIEHUE HUTPO-TPYIIIbI B PA3IMUHBIX YCIOBUSIX.

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

Cynb¢upoBanue. Cynbpupytomue arenTsl. Kunernueckuii 1 TepMoIMHaMUYECKH KOHTPOJIb
peakiuu (cynbhupoBanue dheHona u Haptanuaa). [IpeBpamenne cyabhorpymnms.

AnxunupoBanue apeHos o @punento-Kpadrey. Ankunupyronue areHTbl. MexaHu3M peax-
nuu. [lomuankunuposanue. [ToOouHbIe Mpolecchl: M30MEpHU3aLUsl AJTKUIUPYIOIIET0 areHTa u Ko-
HEYHBIX NPOAYKTOB. CHHTE3 Tuapuil- U TPUAPUIMETAHOB.

AUWIpoBaHUE apeHOB. AIWIIMPYIONIME areHThl. MexaHu3M peakiuu. PernocenekTuBHOCTh
arunupoBanust. OcoOeHHOCTH alInpoBaHus (heHoJoB, neperpynnupoka @puca. opmunupona-
Hue no ['arrepmany-Koxy, ['arrepmany un Bunbcmeiiepy. O6macTh NprMeHEHUS STUX peaKIuil.

[IsaTHuIeHHBIe TETEPOLUKIIBI ¢ OJHUM rerepoaromoM. dypaH, nuppoi, THopeH. CuHTes u3
1,4-nuxapOonunsHbix coequnenuid (Ilaanb—Kuopp). Cunrtes mupponos o Kuaoppy u mo INanuy.
Cunte3 3,4-nmu3amelieHHbIX THOQEHOB 1o XuHcOepry. Peakiuu >neKTpopuIbHOTO 3aMeIleHus B
MATUWIEHHBIX apoOMaTHYECKUX TeTepOLHMKIIaX: HUTPOBaHHE, CyIb(UpOBaHHE, raloreHHUpOBaHUE,
dopmunupoBanue, aumnupoBanue. Munon. CuHTe3 NMpOM3BOAHBIX MHJOMA U3 (PEHUITUIpPA3UHA U
keToHOB (@umiep). CHHTE3 UHAONA U €ro MPOU3BOAHBIX U3 2-allUjIaMUHOTONyos0B (ManenyHr).
Peakiiuu »nexkTpomIIbHOTO 3aMENeHUs B TUPPOJIBHOM KOJIbIE MHJI0JIa: HUTPOBAHUE, (OPMUIIUPO-
BaHue, rajloreHupOBaHHeE.

[IlecTnuneHHble apOMaTHUYECKUE T'€TEPOLUKIIBI ¢ OJHUM rerepoaToMoM. [IupuanH m XuHO-
auH. CHuHTE3 NMPOU3BOAHBIX NMUpUAMHA 10 ['aHdy . CHHTE3 4aCTUYHO TMAPUPOBAHHBIX IPOU3BOJ-
HBIX NUpUIUHA MyTeM [4+2]-nukionpucoenunenus (rerepo-peakuus Juinbca—Aunbnaepa). Cunres
XWHOJIMHA W 3aMEIICHHBIX XHHOJIWHOB M3 aHWIMHOB 1o Ckpaymy u [{eoHepy—Muiepy. Peakiun



NUPUAMHA ¥ XHHOJIMHA C aKuirajgoreHnaamMu. OKHCIICHHE U BOCCTAHOBJICHUE NMUPHINHA U XUHO-
nuHa. Peakiuu 3nekTpoUIbsHOTO 3aMENIeHUs B MUPUANHE U XMHOJMHE: HUTPOBAaHHE, CYIb(Upo-
BaHHE, TAJIOTCHUPOBaHNE. N-OKUCH MUPUANHA ¥ XUHOJIMHA U UX UCTIOJIh30BaHUE B PEAKIIUU HUTPO-
BaHus. HykneodunapbHOE 3amellieHne aTOMOB BOJOpOJia B MHUPUIMHE W XUHOJMHE B PEAKIUAX C
amusioM Hatpus (Unun6abuH) u GeHWITUTHEM. 2- U 4-METUITTMPUANHBI M XUHOJIMHBI KaK METHUIIe-
HOBBIC KOMIIOHEHTHI B KOHJICHCAIIHSIX C allbJICTUIaMHU.

5. O6pa3oBaTebHbIE TEXHOJIOTHH

TexHonorust mporecca o0yyeHus 1Mo JUCIHMILIMHE BKIIOYaeT B cels cieayronme oopazoBa-
TETbHBIC MEPOTIPUSITHS:

a) ayIUTOPHBIC 3aHATHS (JIEKIIMOHHO-CEMUHApCKasi opMa 00ydeHUs);

0) camocTosTeNbHas paboTa acuPaHTOB;

B) KOHTPOJIbHBIC MEPOTIPHUSITUS B IPOIIECCe 00YUCHHUS M [0 €r0 OKOHYAHHIO.

AyIHATOpPHBIC 3aHATHUS MIPOBOISTCS B MHTCPAKTHBHON (DOpPME C HMCITOJIb30BAHUEM MYJITHME-
IuitHOTO obecredeHus (HOyTOYK, TPOEKTOD).

B y4eGHOM mpomecce TPEeAYCMOTPEHO INIHPOKOE HCIOJNBb30BaHUE AaKTHBHBIX H
MHTEPAaKTUBHBIX (OPM TMPOBEACHUS 3aHATUN (CEMUHAPOB B AHAIIOTOBOM pEXKUME, AUCKYCCUH,
KOMITBIOTEPHBIX CUMYJISIIUN, pa30opa KOHKPETHBIX CHUTYyalluid, TPYNIOBBIX JUCKYCCHI) B COUYETa-
HUU C KOHKPETHON Hay4YHO-HCCIIe0BATENbCKON padoToit B obmactu xuMuu. OAHON M3 OCHOBHBIX
aKTUBHBIX ()OpPM O0yUYEHUs, CBA3AHHBIX C BEJACHUEM TOT'O BHJA (BUIOB) AEATEILHOCTH, K KOTOPHIM
TOTOBUTCS ACMUPAHT (HAYYHO-UCCIICI0BATEIbCKON H HAyYHO-I1E1arOTHIECKO), SIBIISCTCA CEMUHAp,
K paboTe KOTOPOro TMPHUBJICKAIOTCS BEIyIIME HCCICIOBATEIM W CIHCIHATUCTBI-IPAKTUKA, W
SBIISIOIIMNACS OCHOBOIM KOPPEKTHUPOBKHU MHIMBUAYAIbHBIX Y4eOHBIX IUIAHOB aclupaHTta. B pamkax
JUCITUTUIMHBI IPETYCMOTPEHBI BCTPEUHU C POCCUUCKUMHU U 3apyO0eKHBIMU YUCHBIMH.

[TpoBepka mprOOPETEHHBIX 3HAHUN, HABBIKOB M YMEHUH OCYIIECTBIISETCS IOCPEACTBOM OTUe-
TOB aCIUPAHTOB HA HAYYHBIX CEMHHAPAX U WHIUBHIYATLHBIM 00CYXKICHUEM C PYKOBOIUTEIICM.

6. YueGHO-MeTOoAMYECKOE 00ecniedeHre CaMOCTOSITeJIbHO padoThl ACIUPAHTOB

Buasl camocTosiTeNnbHOM pabOTHI:

B JIOMAIIHUX YCJIOBUSAX, B UUTAJILHOM 3aJjie OMOIMOTEKH, Ha KOMIIbIOTEpAx € JIOCTYNOM K Oa-
3aM JaHHBIX U pecypcaM WMHTepHeT, B 1abopaTopusx C AOCTYIOM K JiabopaTopHOMY 000pyAOBa-
HUIO U Tpubopam.

CamocrosTenpHass padoTa TOIKPEIUIseTcss y4eOHO-METOIUYEeCKUM U HH()OPMAIMOHHBIM
o0ecrieyeHneM, BKIIIOYAIOIIUM YUYE€OHHMKH, Y4eOHO-METOAMYECKHE MOCOOMS, KOHCIEKThI JIEKIHH,
ydaeOHOe U HaydyHOE MPOrpaMMHOe oOecrieueHne, pecypcbl IHTepHeT.

7. OuleHO4YHbIe CPeACTBA /IS TeKYyIIero KOHTPOJIsl yCIeBaeMOCTH,
NPOMEKYTOYHOM ATTEeCTALMH N0 HTOraM OCBOEHMS IMCIUTITIHHBI

[lens KOHTPOIIS - ONIy4eHHE HHPOPMALIUK O Pe3yIbTaTaXx 0OYYeHHUS M CTETICHH UX COOTBET-
CTBUS pe3yJIbTaTaM OOYUEHHUS.

7.1. Tekymuii KOHTPOJIb
Texymmii KOHTPOJIb YCIIEBAEMOCTH, T.€. IPOBEPKA YCBOEHHs y4eOHOro MaTepuaia, peryssp-
HO OCYIIECTBJIsIEMasl Ha MPOTSHKEHUH ceMecTpa. TeKyluil KOHTPOJIb 3HAaHUH ydaluxcs OpraHu30-
BaH KakK yCTHbBIN rpymnmnoBoii onpoc (YI'O).
Texymas camocTosiTenbHas padoTa aclupaHTa HapaBiIeHA Ha YIIyOJIeHHE W 3aKperuieHue
3HAHWH, U pa3BUTHE MPAKTUYECKUX YMEHHUM aCTIMPAHTA.

7.2. IIpoMesKyTOYHAS aTTeCTALMS
[IpomexxyTouHast arTecTalusi OCYLIECTBIISIETCS B KOHIIE CEMECTpa U 3aBEpIIacT HU3yuEHUE
quciuminHbel «Opranudeckast XuMusi». @opma aTTecTaliuy — 3a4erT.



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

['ubpuauzanus atoma yriepoa.
HuTepmenuaTsl OpraHMyecKux peakiui.

agsrLONdE

CIIOCOOHOCTh OPraHUYECKUX COCTUHEHUM.

1S

LUHN.
Teopuu KUCIOT U OCHOBAHUU.

7
8. BnusnHue pactBOpHTENEi Ha CKOPOCTh U PABHOBECUE OPTaHUYECKUX PEaKIUil
9

[Tpupona XMMHUECKOH CBSI3U B OPraHUYECKUX COCIUHEHUSIX.

Kunetndeckux 1 TepMOAMHAMUYECKUNA KOHTPOJIb OPTaHUYECKUX PEAKIIUM.
KadecTBeHHbIE M KOJMYECTBEHHBIE AJIEKTPOHHBIE YPPEKThl 3aMECTUTENEeH Ha PEaKLHOHHYIO

HCpCXO,Z[HBIe COCTOsIHMsA, ITOBEPXHOCTh U3MCHCHUA CBO60,Z[HOI>1 SHEPIruu OpraHn4YCCKUX pCak-

. [IpuHUIMT TUHEHHOCTH U3MEHEHUH CBOOOAHON SHeprun peakuuid. Y paBHenue ['ammera
10. I'omoreHHBbIi KaTajin3 B OPraHU4E€CKOM CUHTE3E.
11. MeTannoKOMIUIEKCHBII U F€TEpOreHHbIN KaTajanu3 B OpraHuYeCcKOM CUHTE3E.
12. Mexda3oBblii KaTajnu3 B OPraHMYECKOM CHHTE3E.
13. Knaccugukanusi OpraHHueCKUX peaklnuili ¥ pearcHToB.

14. M3omepusi OpraHUYECKUX COCAMHEHUN.

15. MeTonbl MOMyYEHUsI 1 XUMUYECKUE CBOMCTBA MPEEIbHBIX YIJIEBOJAOPOIOB (QJIKaHbl, IIUKIIO-

AJIKaHBbI).
16. MeTo/1bl aCHMMETPHYECKOTO CHHTE3A.

17. Merobl MOTY4YEHUS U XMMHYECKHUE CBOICTBA aJIKEHOB U JINEHOB.
18. MeTobl MOTYYCHHS U XUMHUYECKHE CBOMCTBA aJIKHHOB.

19. Merobl MOTY4YeHUS U XUMHUYECKHUE CBOMCTBA apOMAaTUYECKUX YTIIEBOIOPOIOB.

20. Metoapl IOTYYCHHS M XUMUYECKIE CBOMCTBA OJJHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.
21. Metoabl NOTYyYEHHS U XUMUYECKIE CBONCTBA KAPOOHMIBHBIX COETMHEHUI.
22. Metoapl IOTYYCHHS B XUMHUYECKHE CBONCTBA KapOOHOBBIX KHCIIOT.

23. Metoapl NOTyYeHHS U XUMHUYECKHE CBOMCTBA a30TCOAEPKAIIUX COSAUHEHUN (aMHHO, HUTPO).
24. Metoapl TOTYYCHHS] I XUMHUYECKHE CBOMCTBA CEPOCOCPKAIIUX OPTAHUICCKUX BEIIECTB.

25. Metoabl NOTYYeHHS] 1 XUMUYECKHE CBONCTBA MSTH- U MIECTUYICHHBIX T€TEPOIUKIIOB.

26. MeTtoapl OTy4YeHHS, XHMUYIECKHIE CBOHCTBA M IPUMEHEHHE YTIICBOJIOB.
27. buonorndyecku BaKHbIE COSAMHEHUS] — AaMUHOKHUCIIOTHI, OEJIKHU, HYKJIEMHOBBIE KUCIIOTHI.

Onucanue noka3arteeil U KpUTepueB OlleHUBAHNS KOMIIETEHINI HA PA3JIMYHBIX 3TANaxX UX
(opMupoOBaHUA B pAMKaX MPOMEeKYTOUYHOI aTTeCTALMU MO UCUUILINHE (MOIYJIIO)

CpencrBa
IHoka3aTenu Kpurepun ouennBanus
OLICHUBAHWS
3HaTh: HU3KUU YPOBEHD. Bonpocsl 10-27,
METOJIbl TIONyYeHUs, XHMUUYECKHUE CBOMCTBA U | UMEET Cla0blii ypOBEHH TEOpE-
MPAaKTUYECKOE  HCIIOJIb30BAaHWE  OCHOBHBIX | THUECKOW W TPOodecCHOHAb-

KJ1accoB oprannueckux coeauHenuut (11K 3);

TUIIOBBIC MCTOJAbI OPraHUYCCKOTrO CHUHTC3a,
HCIIOJIb3YyEeMbIE peareHThl U 000pyAOBaHUE
(1IK 3);

MEXAaHU3Mbl OCHOBHBIX OpPIaHMYECKHUX peak-
UH, TOIXOAbl U METOJbI U3YUEHHS] MEXaHU3-
moB (IIK 3);

BIUSTHUE CTPOEHUS Ha PEAKIIMOHHYIO CIOCO0-
HOCTh opranndeckux coenunenui (11K 3);

(U3BNKO-XUMHUYECKUE METOJbl HCCIICTOBAHMUS
CTPOEHHUSI OPTaHHUYECKUX COCIMHEHUN M opra-
Huueckux peakmuii (ITK 3);

HOM NOoATOTOBKH, CTCIICHL BJIad-

JIeHUs KOMITETeHIIUSIMH  35-
40%
CpeOHUll YPOBEHb!

HMMEET XOpOIIMM YpOBEHb TEO-
peruyeckoi u  mpodeccuo-
HaIbHOU ITOJTOTOBKH, CTCIICHB
BJIQJICHUS KOMIIeETeHIIMSIMU 41-
70%

BbICOKULL YPOBEHD !

HMEET OTJIWYHBIM  ypOBEHb
TEOPETUUECKOU M TMpodeccro-
HaAJIbHOU ITOJrOTOBKH, CTCIICHB

Bonpocsl 10-27,

Bompock 1-13;

BONPOCHI 1-8;

BONpoCkI 14-27,




COBPEMEHHYIO MEPUOANYECKYIO JINTEPaTypy
(>KkypHaJIbl) M 3JIEKTPOHHBIE 0a3bl JAHHBIX B
00J1IaCTH OPraHUYECKOM XUMHUHM U METOJOB I10-
HCKAa CBOMCTB M MOJYYEHHS] OPraHUYECKHX
Bemrects (TIK 3);

MIPUHIIAITEI TEOPETUYECKUX PACUYETOB CBOHCTB
OpPraHUYECKUX COCIWHEHHI, TepMOIUHAMHYEC-
CKUX M KHHETUYECKUX MapaMeTPOB OpraHHue-
ckux peaknumii (11K 3);

pOJIb U MECTO OPraHUYECKOW XUMHUU B CHUCTE-
Me (QyHIAaMEHTAIbHBIX XHMHUYECKUX HAyK W
MPOU3BOACTBE COBPEMEHHONW MHHOBALMOHHOW
npoaykuuu (11K 3).

BJIAJICHUS
ooubie 71%

KOMIICTCHIUSIMH

BOIpOCH 1-27;

BOMpocCH 1-9;

Bompockl 17-27;

YMmern:
BBIOMPATh METOJBI M PEarcHThl Ui CHHTE3a
oprannyeckux coeaunenuii (I1K 3);

IUIAaHUPOBaTh MHOTOCTaJIMNHHBIA  OpraHuye-
ckuii cunres (11K 3);

NPOBOJIUTH pa3JelicHUEe CMECe opraHuye-
CKUX BCUICCTB U I/IIIGHTI/I(l)I/IKaIII/IIO coCcTaBa U
CTPOCHUS C IIOMOIIBIO XUMHUECKUX U (PU3UKO-
xumMuyeckux MetonoB ananuza (11K 3);

OCYIIECTBIISITh MMOUCK METOJIOB IOTYYCHHS U
CBOWCTB OPraHUYECKUX COCIUHEHHH C WC-
MOJIb30BAHUEM COBPEMEHHBIX 0a3 JaHHBIX U
norckoBeIx cuctem (TTK 3);

MMpOBOAWUTE MOIACIUPOBAHHUEC XHUMHNYCCKUX PC-
aKIM C UCIOJIb30BAHUEM MTOJTYIMITHPUICCKUX
U HCEOMIIMPHUYCCKUX KBAHTOBO-XMMHNYCCKUX
meronoB (TIK 3);

HU3KUU YPOBEHb:

uMeeT Ca0blii YPOBEHb TEO-
peThdeckol u mpodeccuo-
HAJIBHOW TMOJIOTOBKH, CTE-
MeHb BJIAJICHHUS KOMIICTCHIIH-
svu 35-40%

CpeoOHUll YPOBEHb!

UMEeT XOpOIIMH  ypPOBEHb
TEOPETUYECKON U Tmpodeccu-
OHAJIbHOM TIOJATOTOBKHU, CTE-
MeHb BJIAJICHUS KOMIICTCHIIH-
svu 41-70%

8bICOKULL YDOBEHD

UMEeT OTJMYHBIA ypPOBEHBb
TEOpeTU4eCcKol U mpodeccu-
OHAJIBHOM TOJTOTOBKH, CTE-
MeHb BJAJICHUS KOMITETEHITH-
ssmu Oonbliie 71%

Borpocsl 7,8,10-
27;

BOIpocCHl 15-27,;

BOIpocCHl 15-27,;

Bompock 13-27;

BOTpOCHI 1-9;

HNmMeTn onbIT:
IUIAaHUPOBAHUS U NPOBENECHUS OPraHUYECKOIO
cuntesa (I1IK 3);

OYHUCTKHU OpPTraHUYCCKUX BCIICCTB U HIACHTU-
¢uKaMu UX CTPOEHUS C UCIHOJIb30BaHUEM
XUMHWYCCKUX U (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IX METOOOB
(1K 3);

MOJIETUPOBAaHUsl CBOWCTB BEIIECTB M Iapa-
METPOB OPraHMYeCKHX peakUuil ¢ HCIONb30-

BaHHUECM KBAHTOBO-XHUMHUYCCKHUX METOOOB
(TIK 3);
HaIlTuCaHUusA H&y‘IHI)IX OTYCTOB )41 CTaTefI

(TIK 3).

HU3KUL YPOBEHb:

uMeeT ci1abblii ypOBEHb TEO-
peruyeckoir u Tpodeccuo-
HQJIBHOW MOJrOTOBKH, CTe-
NeHb BJIAJICHHUS] KOMITETEHITH-
svu 35-40%

CPeOHUIl YPOBEHD:

UMeeT XOpOIIMH  ypOBEHb
TeopeTH4ecKoi u mpodeccu-
OHaJbHON MOATOTOBKH, CTE-
MeHb BJIAJICHHUS] KOMITETEHITH-
svu 41-70%

BbICOKULL YDOBEHD

UMeeT OTJIMYHBIA ypOBEHb
TeopeTH4ecKoi u mpodeccu-
OHaJIbHOM TMOATOTOBKH, CTE-
MeHb BJIAJICHHUS] KOMITETEHITH-
ssmu Oonbiiie 71%

Borpockr 10-27;

Bonpocsl 10-27,;

BONPOCHI 1-9;

BOTIPOCHI 1-27;

* JKupHbiM mpudTOM BBIZIETIEHBI TTOKA3aTEIM, COOTBETCTBYIOIINE BBICOKOMY YPOBHIO CHOPMHPO-

BaHHOCTH KOMIICTCHIIM
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8. YueOHo-MeTOAMYecKOe 1 MH(OPMAIITHOHHOE 00ecneyeHHne TUCIIUTTHHbI

OcHoBHas1 JInTepaTypa
PeytoB, O. A. Oprannveckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypn, K. Il. Bytun —
M.: bunowm. JlaGoparopus 3Hanwmii, 2014. — 567 c.
PeytoB, O. A. Oprannveckas xumusi: B 4-x 1. T. 2 / O. A. Peyros, A. JI. Kypn, K. I1. bytun —
M.: bunowm. JIaGoparopus 3nanwmii, 2014. — 623 c.
PeytoB, O. A. Opranuveckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JIaGoparopus 3nanwmii, 2014. — 544 c.
PeytoB, O. A. Opranuveckas xumus: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JIaGoparopus 3nanwmii, 2014. — 726 c.

JonosHUTEILHAS JTUTEPaTypa
babxun, B. A. buomacca TUCTBEHHUIIBI: OT XMMUYECKOI'O COCTaBa 10 UHHOBALIMOHHBIX IPOAYK-
toB / B. A. babkun, JI. A. Octpoyxosa, H. H. Tpopumona; ots. pea. A. A. Cemenos; UpUX
uM. A. E. ®aBopckoro CO PAH. — HoBocubupck: U3a-so CO PAH, 2011. — 236 c.
bepnerr, /. Xumudeckas cBs3b: nep. ¢ anria. / Jx. bepaerr. — M.: Mup; bunom. Jlaboparo-
pus 3Hanwmii, 2015. — 245 c.
['ono6okoBa, T. B. HekoHeHCUpOBaHHbBIC BUITMHAIIbHBIC TpUa3oubl: cripas.mocobue / T. B. To-
no6oxkoBa, JI. . Bepemarusn, P. I'. XKutos, B. H. Kuxuses; ot. pen. A. . Cmupnos. — Up-
kyrck: UI'Y, 2012. - 133 c.
I'oncansec, K. Hanoctpykrypsl B Ouomenunune / K. I'oncansec, K. Xans6epmtaar, K. Jlopen-
cuH, JI. Haup — M.: bunowm. JIabopartopus 3nanuii, 2013. — 520 c.
I'ycapoBa, H. K. Xumus auerunena: Hoeie rnasel / H. K. I'ycapoBa, A. 1. Muxanesa, E. 1O.
Mmunar, A. I'. Manekuna. — HoBocubupck: Hayka, 2013. — 368 c.
Kayen, XK. buomeranmnoopranuueckas xumus / 2K. Kayen. - M.: bunowm. Jlabopatopus 3nanui,
2015. — 496 c.
Wnuen, 3. OcHoBbl opranndeckoit crepeoxumuu / 3. Unuen. — M.: bunom. Jlaboparopus 3Ha-
uuii, 2014. — 703 c.
Koganenko, JI. B. buoxumuueckre 0OCHOBbI XMMHUU OMOJIOTHYECKH aKTUBHBIX BELIECTB: yuyeOHOE
nocoowue / JI. B. KoBanenko. - M.: bunom. Jlabopatopus 3uanmii, 2014 — 229 c.
Kysnenos, H. T. OcnoBsl HanoTexHosoruu: yuyebnuk / H. T. Ky3nenos, B. M. HoBotopues,
B. A. XKabpes, B. 1. Mapronun. — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uoxommnosutsl / A. K. Jlay, @. Xyceiin, X. Jlapau. — M.: bunowm. Jlabopa-
topus 3HaHuH, 2015. — 392 c.
Pomanosckuii, b. B. OcHoBbI kaTanu3za: yuebHoe nocobue / b. B. PomanoBckuii. — M.: bunom.
JlaGopatopus 3Hanuii, 2015. — 172 c.
Pooxonkos, /1. . Hanomatepuansl: yueOnoe nocooue / JI. Y. Peixonkos, B. B. JIésuna, 3. JI.
J3umurypu. - M.: bunowm. Jlabopatopus 3nanuii, 2014. — 365 c.
CemenoB, A. A. buonormueckass akTHBHOCTh NPHUPOAHBIX coeAuHeHuit / A. A. CeMeHOB,
B. T'. Kapues. — M.: MB®HII, 2012. — 520 c.
CwibBepcreitn, P. Cnexktpomerpuueckas HWASHTU(DHUKAIASA OPraHUYECKUX COCAUHEHUN /
P. Cunbgepcreiin, ®@. Beoctep, [. Kumin. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 557 c.
Cwmut, B. A. OCHOBBI COBPEMEHHOTO OpTraHUYECKOTO CHHTe3a. YueOHoe ocobue / B. A. Cmur,
A. JI. Tuneman. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 750 c.
ConnarenkoB, A. T. Ilectuuuasl U perynsaTopbl pocTa: NpUKIagHAs OpraHuyeckas XuMmus /
A. T. ConnarenkoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlaGopaTtopust 3nanwmii, 2014.
—223c.
ConpnarenkoB, A. T. IlecTHuuapl U PeryisTOpPbl pocTa: MPHKIAJHAs OpraHudeckas xumus /
A. T. Connmarenkos, H. M. Konsiauna, A. Jle Tyan. — M.: bunom. JlaGopatopwust 3nanwmii, 2014.
—-223 c.
Crapoctun, B. B. Martepuanbl 1 MeToasl HaHOTeXHOJIOTHH: yaeOHoe mocodue / B. B. Crapo-
ctuH. — M.: bunom. JIaboparopus 3nanuii, 2014. — 431 c.
Tutne, JI. Jlomuno-peakiuu B opranudeckom cunrese / JI. Tutne, I'. bpame, K. I'epuke; nep. ¢
anri. — M.: bunowm. JlaGoparopus 3nanwmii, 2010. — 671 c.
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Toncrukos, I'. A. CmomnsHbIe KUCTOTHI XBOWHBIX Poccuu. Xumus, gapmakonorus / I'. A. Ton-
ctukoB, T. I'. Toncrukona, J. 3. Hlyneu, C. E. Toncrtukos, M. B. XBocto; HUOX um. H. H.
BopoxiioBa CO PAH. — HoBocubupck: Axkamemuueckoe uznarenbctBo «l'eon, 2011. — 395 c.
Tpasens, B. ®@. Oprannueckas xumus: yueonoe nocoodbue s By3os: B 3-ex 1. T. 1 / B. @. Tpa-
BeHb. — M.: bunowm. JlaGoparopus 3nanwmii, 2014. — 368 c.
Tpasens, B. ®@. Oprannueckas xumus: yuebnoe nocoodbue s By3oB: B 3-ex 1. T. 2/ B. @. Tpa-
BeHb. — M.: bunowm. JIaGoparopus 3nanwmii, 2014. — 517 c.
Tpasens, B. ®@. Opranndeckas xumus: yueonoe nocoodbue s By3oB: B 3-ex . T. 3/ B. @. Tpa-
BeHb. — M.: bunowm. JIaGoparopus 3nanuii, 2014. — 388 c.
Tpodumon, b. A. Xumus nuppona. Hoseie crpanunsl / b. A. Tpodumos, A. 1. Muxanesa,
E. IO. lImunar, JI. H. Co6ennna. — HoBocubupck: Hayka, 2012. — 383 c.
XenbBuHKENB, J[. CHcTeMaTnueckass HOMEHKIIaTypa OpraHndeckux coeauHeHuit / [[. XenbBuH-
kenb. — M.: bunowm. JlaGoparopus 3nanwmii, 2014. — 232 c.
Yepuosa, C. B. dapmaneptuueckass xumus: yaeOHuK ais By3oB / C. B. UepHoBa; mox pen.
I'. B. Pamenckoii. — M.: burowm. Jlabopatopus 3nanuii, 2015. — 472 c.
[Mumkun, I'. T'. Hanosnekrponuka. DneMeHTHI, MPUOOPHI, ycTpolicTBa: yueOHOe mocobue /
I'. I'. umkun, U. M. Arees. — M.: bunowm. JIabopatopus 3Hanuii, 2011. — 408 c.
OnpienOpoiix, K. Metanmnoopranndeckas xumus / K. Dnpmenopoiix. — M.: bunom. Jlaboparo-
pus 3HaHui, 2014. — 750 c.
KOpoBckas, M. A. Xumusa apoMaTHYeCKHX TeTepouukindeckux coenuunenuit / M. A. KOpos-
ckasi. — M.: bunowm. Jlaboparopust 3uanuii, 2015. — 208 c.

DJIEKTPOHHBIE PecypChI
ApucroBa, H.B. TecToBblil KOHTPOJIb IO KYpCY OpPraHMYECKONH XUMHUHU. YTIEBOIOPOAbI [DeK-
TPOHHBIH pecypc]: yueOHnoe nocodue / H.B. Apucrosa, B.I'. Ypsnos, E.H. Odunepo. — Dnek-
TpoH. gaH. — Kazawe: KHUTY, 2004. — 254 c¢. — Pexum Jjocryna:
https://e.lanbook.com/book/13336. — 3aru. ¢ skpaHa.
bepesun, J1.b. ba3zoBrlit kypc oprannueckoil XUMHUH [ DIEKTPOHHBIN pecypc]: yueOHoe mocobue
/ .b. bepe3un, O.B. lllyxto, C.A. CpipOy. — DnekrpoH. gan. — WBanoso: UI'XTVY, 2011. —
168 c. — Pexum nocryna: https://e.lanbook.com/book/4523. — 3arun. ¢ skpana.
bepesun, JI.b. Opranunueckas xumus [DIeKTpOHHBIH pecypc]: yueOHoe mocodue /
I.b. bepesun, O.B. llyxto, C.A. Ceipby, O.U. Koitpman. — DnextpoH. naH. — CaHKT-
[TerepOypr: Jlans, 2014. — 240 c. — Pexxum nocryna: https://e.lanbook.com/book/44754. —
3ari. ¢ ’KpaHa.
Bboposnes, U.B. Opranudeckass XuMusi: TEPMHHBI U OCHOBHBIE peakIHMU [DIEKTPOHHBIA pe-
cypc]: yuebHoe nocobue / .B. boposneB. — DnextpoH. nan. — Mocksa: U3narenscTBo "Jla-
6opartopus 3HaHui", 2015. — 362 c¢. — Pexxum nocryna: https://e.lanbook.com/book/70742. —
3ari. ¢ ’KpaHa.
Bypanrynosa, P.H. Opranuueckas xumus. AIMKIMYECKUE YTIIEBOJAOPOIbI [DNEKTPOHHBIN pe-
cypc]: yuebnoe nocobue / P.H. bypanrynosa, P.®. Kapumora, M.A. [lerpoBa. — DnekTpoH.
JIaH. — Kazann: KHUTY, 2016. — 112 C. — Pexxum JlocTyma:
https://e.lanbook.com/book/102078. — 3aru. ¢ skpaHa.
Bbyxapos, C.B. XuMus 1 TeXHOJIOTHS POAYKTOB TOHKOTO OPraHWYECKOr0 CHHTe3a [ DIEeKTPOH-
HBII pecypc]: yuebHnoe mocobue / C.B. bByxapoB. — Dnexkrpon. nan. — Kazans: KHUTY, 2013.
— 268 c. — Pexum noctyna: https://e.lanbook.com/book/73483. — 3armn. ¢ skpaHa.
BacunbeBa, .B. OcHOBBI opraHndeckoil XuMuu [ DJIEKTPOHHBIN pecypc|: ydebHoe mocooue /
N.B. BacunseBa, M. A. 3axapenko, 1.B. IIpockynoB. — OnektpoH. nan. — Kemeposo: Keml'V,
2017. — 72 ¢. — Pexum moctymna: https://e.lanbook.com/book/102672. — 3ari. ¢ skpana.
BepeBkun, A.H. Oprannueckass xumusi. YdeOHOe MocoOue Ui BBIMOJHEHHUS J1aOOpaTOPHBIX
paboT MO CHMHTE3y OPTaHMYECKUX BEIIECTB [IJIEKTPOHHBIA pecypc]: yaeOHoe mocobue / A.H.
Bepeskun, B.M. Azapos, T.1. Hunosa. — DnexrtpoH. naH. — Mocksa: MI'TY um. H.O. bay-
MmaHna, 2011. — 39 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/104638. — 3ari. ¢ skpa-
Ha.
BepeBkun, A.H. Oprannueckas xumus. YueOHOE TOCOOME ISl BBIMOJTHEHHUS J1TaOOPATOPHBIX
paboT MO0 OCHOBHBIM METOJAM OYHCTKH U BBIJICTICHHUS OPTaHMYECKUX BEMIECTB [ DIIEKTPOHHBIN
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22.

pecypc]: yuebHoe nocobue / A.H. BepeBkun, B.1. Azapos, T.U. Hunosa, I"."H. Kononos. —
OnextpoH. naH. — MockBa: MI'TY um. H.O. baymana, 2013. — 33 c. — Pexum gocrymna:
https://e.lanbook.com/book/104805. — 3ari1. ¢ skpaHa.

Bunocnaeckuii, B.A. Opraanueckas xumus [DIeKTpOHHBIN pecypc]: yueOHoe mocodue / B.A.
Bunocnasckuii, .M. OcoBuosa, B.1. A3zapoB. — DnekTpoH. nan. — Mocksa: MI'TY um. H.D.
baymana, 2008. — 56 c¢. — Pexum gocryna: https://e.lanbook.com/book/104624. — 3aru. ¢
JKpaHa.

BmuBkoB, A.A. Oprannueckass XUMUsi: OCHOBHBIC TTOHATHI [ DIIEKTPOHHBIN pecypc] : yueOHoe
nocobue / A.A. BmmBkos, A.B. IlectoB. — DnektpoH. naH. — EkarepunOypr: Yp®VY, 2012.
— 188 ¢. — PeskuM mocryma: https://e.lanbook.com/book/98443. — 3ar. ¢ skpana.

BmuBkoB, A.A. Opranudeckas XUMHsI: 337a9d U yIIPaXHEHHs [ DIEKTPOHHBIN pecypc]: yued-
Hoe mocoOue / A.A. BmmBkoB, A.B. IlectoB. — DnekrpoH. nan. — ExarepunOypr: YpdV,
2015. — 344 c. — Pexum pocryma: https://e.lanbook.com/book/98413. — 3arm. ¢ skpana.
Henucos, B.Sl. COopHUK 3a/1a4 110 OpraHUYECKOW XUMHH [ DJIECKTPOHHBIA pecypc]: yueOHoe To-
cobue / B.A. [lenncos, JI.JI. Mypsiukus, T.b. Tkauenko, T.B. UyiikoBa. — DneKTpoH. gaH. —
Cankr-IlerepOypr: Jlans, 2014. — 544 C. — Pexum JIOCTYTIA:
https://e.lanbook.com/book/45971. — 3aru. ¢ skpaHa.

Henuncos, B.SI. COOpHUK KOHTPOJIBHBIX 33/JlaHUl MO0 opranuyeckoi xumuu. Y. 3: Apomaruue-
CKHE W TeTEePOIUKINICCKUE COCTMHEHUS [ DNEKTPOHHBIN pecypc]: yuebHoe mocooue / B.A. [e-
Hucos, JI.JI. Mypsimikun, T.b. Tkauenko, T.B. UyiikoBa. — OnektpoH. naH. — Kemepono:
KemI'V, 2009. — 86 c. — Pexxum nmoctymna: https://e.lanbook.com/book/30112. — 3ari. ¢ 3kpa-
Ha.

Herako, K.A. CeMunapckue 3aHsITHS IO OPraHUYECKON XUMHUHU [DIEKTPOHHBIN pecypc]: yueo-
Ho-meroaunyeckoe nocodbue / K.A. Jlpruko, T.T. Kypsesa, C.C. Kpasuona, T.H. MareeBa. —
OnektpoH. gaH. — Tomck: TIY, 2013. — 80 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/44990. — 3aru. ¢ skpaHa.

3bikoBa, M.B. Oprannueckas xumus. Knaccudukanus 1 HOMEHKIaTypa OpraHM4eCKUX COEU-
HeHull [DneKTpoHHBIHN pecypce]: yuebnoe mocodue / M.B. 3pikoBa, I'.A. XKomno6osa, O.D. IIpu-
mienoBa. — ONeKTpoH. jnaH. — Tomck: CubI'MYVY, 2014. — 111 c¢. — Pexum nocryna:
https://e.lanbook.com/book/105885. — 3ar. ¢ skpaHa.

KpasnoBa, C.C. Opranudeckas xumusi. Yacts 1 [DnexkTpoHHslii pecypc]: yueOHoe mocobue /
C.C. KpaBuoga, T.T. Kypsesa, T.H. Marseesa, b.C. [Ipsnkun. — OnekTpoH. naH. — ToMck:
TTY, 2013. — 92 c. — Pexxum noctymna: https://e.lanbook.com/book/44989. — 3arm. ¢ skpaHa.
KyBumnoBa, E.M. Opranunueckas xumus. KapOoHUITIPOU3BOHBIE YTTIEBOAOPOJIOB [DIEKTPOH-
HbIN pecypce]: yuebHoe nocodue / E.M. KyBmnnoBa. — OnekTpoH. aaH. — MBanoso: UT'XTY,
2011. — 80 c. — Pexwum noctyna: https://e.lanbook.com/book/4530. — 3aru. ¢ skpaHa.
Ky3nemnos, JI.I. Opranudeckas xumusi [DJIEKTPOHHBIA pecypc]: ydeOHoe mocobue /
JL.I". Ky3HenoB. — OnektpoH. naH. — Cankr-IlerepOypr: Jlanb, 2016. — 556 ¢. — Pexum no-
cryma: https://e.lanbook.com/book/72988. — 3armn. ¢ skpaHa.

JIaGopaTopHBbIi MPAKTUKYM MO KypCy OpraHHMYECKOW XUMHHU [DIEKTPOHHBINA pecypc]: yueOHoe
nocobue / mox pea. A.M. 'omyGeBa. — DnektpoH. 1aH. — Mocksa: MI'TY um. H.D. baymana,
2011. — 40 c. — Pexxum moctymna: https://e.lanbook.com/book/52564. — 3ar. ¢ skpaHa.
JluBannoB, M.B. Oprannueckast xumus. 3a1aqu 1o o0IEeMy Kypcy ¢ pelIeHUsIMH : B 2 9 [Dnek-
TPOHHBIN pecypc]: yueOHnoe nmocobue / M.B. Jlusanuos, I'.C. 3aiiuesa, JI.W. JluBanuosa, H.C.
I'ymoxuna ; mox pen. H. C. 3edupoa. — Dnexrpon. nan. — Mocksa: U3gatensctBo "Jlabopa-
topus 3HaHmit", 2015. — 258 ¢. — Pexum nmocryna: https://e.lanbook.com/book/84111. —
3aru. ¢ ’KpaHa.

JIuBanuoB, M.B. Opranndeckas xumusi. 3aa4u 1o odmmemMy Kypey ¢ peuieHusmu : B 2 4. Il g
[DnexTponHbIi pecypc]: yuebroe mocodue / M.B. JluBannos, I'.C. 3aiineBa, JI.W. JluBanmosa,
H.C. I'ymiokuna ; mox pea. H. C. 3epupoBa. — DnextpoH. man. — MockBa: M3naTenbcTBo
"JlaGopaTopus 3HaHUM", 2015. — 717 C. — Pexxum JlocTyna:
https://e.lanbook.com/book/84112. — 3ar. ¢ 3kpaHa.
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36.

Oprannueckas XuMusl [DIEKTPOHHBIN pecypc]: yueOHo-MeToauyeckoe mocooue / coct. T. H.
I'pumenxoBa, I'. E. CokonoBa. — OnektpoH. naH. — Kemeposo: KemI'V, 2015. — 115 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/80075. — 3armn. ¢ skpana.

Oprannyeckass XuMus [DJIEKTPOHHBINA pecypc]: yueOHo-MeToamueckoe mocodue / coct. C.C.
KpaBuosa, T.H. MarBeeBa. — DunektpoH. nadH. — Tomck: TI'Y, 2015. — 44 c. — Pexum no-
cryna: https://e.lanbook.com/book/80212. — 3aru. ¢ skpaHna.

IIpecc, 1.A. OCHOBBI OpraHMYECKON XUMHH ISl CAMOCTOSTEILHOTO M3YyUYEeHUS [DJIEKTPOHHbBIN
pecypc]: yuebnoe mocobue / M.A. Tlpecc. — Dnekrpon. man. — Cankr-IletepOypr: Jlaus,
2016. — 432 ¢. — Pexxum nocrtyna: https://e.lanbook.com/book/71727. — 3armn. ¢ skpaHa.
PeyroB, O.A. Oprannyeckas xumus. B 4 4. U. 1 [Dnektponnsiii pecypc]: yueonuk / O.A. Pe-
yroB, AJL. Kypu, K.II. Byrun. — Dnekrpon. man. — Mocksa: M3natenbcrBo "JlabopaTopus
3Hanuit", 2017. — 570 c. — Pexwum nmoctyma: https://e.lanbook.com/book/94167. — 3aru. ¢
JKpaHa.

PeyroB, O.A. Opranmueckas xumuss. B 4 4. Y. 2 [OnexkTtpoHHbId pecypc]: y4eOHHK /
O.A. Peytos, A.JI. Kypu, K.Il. Bytun. — DnektpoHn. nan. — Mocksa: U3narensctBo "Jlabopa-
topus 3Hauuil", 2017. — 626 c. — Pexum poctymna: https://e.lanbook.com/book/94168. —
3arJ. ¢ sKpaHa.

PeyroB, O.A. Opranmueckas xumusg : B 4 4. U. 4 [DnexTpoHHBI pecypc]: ydeOHUK /
O.A. Peytos, A.JI. Kypu, K.Il. Bytun. — DnextpoHn. nan. — Mocksa: U3narensctBo "Jlabopa-
topus 3HaHuil", 2016. — 729 c. — Pexum poctymna: https://e.lanbook.com/book/84139. —
3ari. ¢ ’KpaHa.

PomanoBckuii, b.B. OcHoBbl kaTtanmuza [DNeKTpOHHBIM pecypc]: yudeOHOe mocodue /
b.B. PomanoBckuii. — OnekTpoH. gaH. — Mocksa: M3narensctBo "JlabopaTtopus 3Hanmii",
2017. — 175 c. — Pexxum poctyma: https://e.lanbook.com/book/94126. — 3ari. ¢ skpana.
TpaBenb, B.®. Opranndeckas xumus. B 3 1. T. 1 [DaexTponHbIi pecypc]: yaeOHoe mocodue /
B.®. TpaBenb. — DnekTpoH. naH. — MockBa: U3natensctBo "Jlaboparopus 3Hanwmii", 2015. —
401 c. — Pexum goctyna: https://e.lanbook.com/book/84108. — 3aru. ¢ skpaHa.

Tpasenb, B.®. Opranuueckas xumus. B 3 u. T. 2 [DnexkTpoHHBI pecypc]: yaeOHoe mocodue /
B.®. TpaBenb. — DnekTpoH. naH. — MockBa: U3natensctBo "Jlaboparopus 3Hanuit", 2015. —
550 c. — Pexxum noctyna: https://e.lanbook.com/book/84109. — 3aru. ¢ skpaHna.

Tpasens, B.®. Oprannueckas xumus. B 3 1. T. 3 [DnexTponHbIi pecypc] : yuebHOe mocodue /
B.®. TpaBenb. — DnekTpoH. n1aH. — Mocksa : U3narensctBo "Jlaboparopus 3nanuit", 2015.
— 391 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/84110. — 3aru. ¢ skpana.

XeneBuHa, O.I'. Oprannueckast xumus. [lonupyHKIMOHATBHBIE TPOU3BOIHBIE YIIIEBOI0POI0B
[DnexTponHsbIit pecypc]: yuednoe nmocodue / O.I'. Xeneuna, A.C. Mansacosa, C.A. Ceip0y. —
OnektpoH. padH. — HMBanoBo: MUI'XTY, 2016. — 97 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/96111. — 3aru. ¢ skpaHa.

[Hla6apos, FO0.C. Opranndeckas xumus [DnekTpoHHbli pecype]: yueonuk / FO.C. IllaGapoB. —
OnektpoH. maH. — Cankrt-IlerepOypr: Jlamp, 2011. — 848 c¢. — Pexum nocryma:
https://e.lanbook.com/book/4037. — 3aru. ¢ skpaHna.

[Mumyns, A.H. Kypc nexnuit mo opraHudeckoi XuMuu [ DIEKTPOHHBIN pecypc]: yueOHOe oco-
oue / A.H. unyns, FO.A. besruna, E.B. Bonocosa, E.B. I[lamkoBa. — DnekTpoH. naH. —
Craspononis: CTI'AY, 2014. — 116 ¢. — Pexum moctyma: https://e.lanbook.com/book/61142.
— 3ari. ¢ sKpaHa.

IOpogsckast, M.A. OCHOBBI OpraHUYECKON XUMHH [DIIEKTPOHHBIN pecypc]: yueOHoe mocodue /
M.A. FOpogsckas, A.B. Kypkun. — DnextpoHn. nan. — Mocksa: U3narensctBo "Jlaboparopus
3Hanuit", 2015. — 239 c. — Pexwum nmoctyma: https://e.lanbook.com/book/66365. — 3arun. ¢
9KpaHa.

HNurepHer-pecypcesl
Taylor &Francis (;kypHaJbl H31aTCILCTBA)
American Chemical Society
Thieme Chemistry
Wiley Online Library



http://taylorandfrancis.com/
https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/

Royal Society Chemistry

Springer

Sci Finder (Chemical Abstracts Service)
Web of Science
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9. MaTepuaabHo-TeXHHYeCKOE 0fecevenne y4eGHOH THCINILIHHLI

[t ocBOeHMA IpOrpaMMBbI 00y4eHHS M ISl BBIIONHEHHS HayYHO-HCCIEI0BATEIbCKIX pa-
60T 10 TeMe JWCccepTaliy KaX/I0My aclMpPaHTy MPEIOCTABICHO MH/MBHILYAILHOE pabodee MecTo,
000py10BaHHOE TIPUTOYHO-BEITSIKHON BEHTHJISIMEN, BOJIOMPOBOIOM, BOIOOTBE/ICHHEM, BO3/IyX0-
BOJIOM. ACTIHPAHTBI HMEIOT BO3MOKHOCTB MCIIOIB30BaTh MaTePHAIbHO-TEXHHYECKHE CPELCTBA Jia-
Gopatopuii, B KOTOPBIX BBIIONHSIOT KBATM(HUKAIMOHHEIE H JUCCEPTALHOHHbIE paboTh! (OpPrTexXHu-
Ka, peakTHBBI, PACXO/IHbIC MaTepHAIbl, JabopaTtopHas ocyaa, H3MEepUTeIbHOE 060pyI0BaHHE).

OcHOBY MaTepHaibHO-TEXHAYECKOM 6a3bl HHCTHTYTA COCTABIAIOT JIBA TH(DPOBEIX MYJIBTH-
saaepHEIX Dypre-criekrpomerpa AMP (DPX 400 u AVANCE 400), penTrenoBckuit muppakromerp
Bruker D8 ADVANCE, penrrenosckuii mudpaxromerp D2 PHASER, uHppakpacHbiii Oypbe-
ciekrpomerp Vertex 70 ¢ Paman npucraskoit, nadpaxpacusiii @ypre-criektpomerp Excalibar HE
3100 Varian, mukpoanamusatop Flash EA 1112 CHN-O/MAS 200, muxpoanausatop Termo Flash
EA 2000 CHNS, 3I1P-cnextpomerp ELEXSYS ES580, ycraHOBKa HAHOCEKYH/HOTO HUMITYJIbCHOTO
oromsa, xpomaromace-criekrpomerp QP-5050A, xpomaromace-cnekrpomerp Agilent 5975 ¢ xu-
MHYeCcKOl HoHmsauuei, tanaeMusiii TOF/TOF macc-crextpomerp Ultra Flex, 3MeKTpOHHBIH MHK-
pockon TM 3000 Hitachi, cnmexrpodnyopumerp FLPS920 Edinburg Instruments, Y®/BUJI-
cnekrpomerp LAMBDA 35 u nuansxomerp.

Jlns mpoBe/eHHsS KBaHTOBO-XMMHYECKHX PACUCTOB HMEETCS BHIMMCIUTETBHBIA KIacTep

39I'w/112I'6/14T6 u meoGxomumoe mnporpammuoe obecneucrne (GAUSSIAN, GAMESS, DAL-
TON u DIRAC).

ABTOp-cOCTaBUTEIE paboueil MporpaMmel YueGHOH AUCIUIIIUHEL:
% 2) | Feosreebieww H#
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