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Paboyas mporpamMma cocTaBieHa B COOTBETCTBHH C DefiepalbHBIMI  TOCYIaPCTBEHHBIMH
TPeOOBAHUAMY K CTPYKTYpPe IIPOrpaMM TOATOTOBKH HAYYHBIX H HAYYHO-TIEJarOTHYeCKUX KaJpoB B
aCMUpPaHType (aIbIOHKTYPE), YCIOBHAM HX PEalH3alldH, CPOKAM OCBOEHHS 3THX IporpaMM ¢
YUETOM PasiTHYHBIX popM 06yueHHs, 06pa30BATENBHBEIX TEXHONOIHI U 0COOEHHOCTEH OTIEbHBIX
KaTeropuil aclUpaHTOB (aAbIOHKTOB), yTBEP)KACHHBIMH IIpmKazoM Muno6puayku Poccuu ot
20.10.2021 Ne 951 u ITonoxeHHEM O TIOATOTOBKE HAyYHBIX U Hay4YHO-IIEIarOrMYECKUX KaJpoB B

acrupanType (aIbIOHKTYpe), yTBepkaeHHbM [loctanosnennem IIpasutesnscraa PO or 30.11.2021
Ne 2122.

PabGouvas mporpamma cocrapiena ?ﬁ&;ﬂ voleerttiir A A

PABOYASA TIPOTPAMMA PACCMOTPEHA U OJIOBPEHA wna 3acenanum YuyeHoro
cosera MpHUX CO PAH (IIpotokon Ne 4" ot «09 » sesptep 2025T.)




1. Henu v 3a1a4u yuyeOHOH TUCIHIIMHBI

Heab n3yueHust qucuuiuinHbl «OpraHudeckas XUMHUs»: HMpHOOpeTeHue (pyHIaMeHTaIbHBIX
3HAHUH W  TPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX s NpOo(ecCHOHAIBbHOW  HAay4HO-
UCCIIEI0BATEIbCKONW, THHOBAILMOHHONW U 00pa30oBaTeIbHOM JEATEIBHOCTH B O0JIACTH OpraHMYecKOn
XUMHU U B CMEXKHBIX 00JacTAX Hayku; (opMupoBaHHe 0000mIaromeil TeopeTHndeckoi 0as3bl s
u3ydeHHs: GyHAaMEHTAIbHBIX OCHOB OPraHMYECKOW XUMHMM U BO3MOXKHOCTH HX MCIIOJb30BaHUS Ha
NPaKTHKE.

3agaum.

- (hopmupoBaHre y 00y4arOMIMXCsI COBPEMEHHBIX NPEACTAaBICHUN 00 OpraHWYecKOd XMMUH,
€€ POJIM U 3HAYMMOCTHU B COIIOCTABJICHUH C APYIMMHU XMMUYECKMMHU HayKaMu;

- (hopmupoBaHue TIYOOKOrO MOHUMAHHUS OOIIMX 3aKOHOMEPHOCTEH 3aBUCHUMOCTH CBOMCTB
OpPraHUYECKHUX COCIMHEHUH OT UX CTPOEHUS;

- OCBOGHHE HAaBBIKOB TEOPETHUECKOTO  aHAM3a  PEe3yJbTaTOB  JKCIEPHUMEHTAIbHBIX
UCCIIEIOBaHUH B 00JIACTH OpPraHUYECKON XUMHH;

- OCBOGHHE METOJIOB IUIAHUPOBAHMSI JKCIEpUMEHTa M  00pabOTKM  COOCTBEHHBIX
HCCIICIOBaHUM;

- oO0Oy4eHHEe yMEHHIO CHCTEMATH3UPOBaTh M  0000IIaTh pe3ylnbTaThl COOCTBEHHBIX
UCCJICIOBAaHU B COIIOCTABJIEHUH C U3BECTHBIMU JIUTEPATYPHBIMU JIaHHBIMU;

- oOyueHre yMEHHIO O(OPMIISATH PpE3yJIbTaThl COOCTBEHHBIX HCCIEIOBAaHUI B BHIEC
nyOJIuKanuii, OTYETOB, TOKJIAJIOB.

2. MecTo IMCUMILIMHBI B CTPYKTYPe NPOrpaMMbl aCHUPAHTYPbI

Jucuunnnba «OpraHudeckas XUMHUs» SBISIETCS 4YacTbi0 0Opa30BATENbHOTO KOMIIOHEHTA
(ITompazmen 2.1.1.3. paznmena 2.1.1. «O0s3aTeNbHBIE AUCHUIUIMHBI») TPOTPAMMBI ACTUPAHTYPHI 110
HayyHOU crienuanbHocTy 1.4.3. Opranuueckas XUMHsL.

VYyeOHas AUCUMIUIMHA pealn3yeTcsl Ha IEPBOM U BTOPOM IOy 0Oy4eHusl.

3HaHus, yMEHHUs M HaBBIKM, MPUOOpPETEHHBbIE AaCHHpPAHTAMU IO pe3yJbTaTaM H3Y4eHUs
yueOHON muciuIunHbl «OpraHudeckasi XUMHUs», UCMOIB3YIOTCS WMH JIIS CIa4d KaHIUJIaTCKOTO
9K3aMeHa U MpPU HalMCaHUM JUCCEPTALlMOHHON pabOThl HA COMCKAHUE YUYEHOU CTENeHM KaHAuaaTa

HayK.
3. TpeboBanus K pe3yJbTaTaM OCBOEHUs TUCHUILIMHBI:

[To okoHYaHUM U3yUYEHUS TUCIUTIIUHBI ACTIUPAHTHI JIOJDKHBI Oy TIyT:
3namop:
® METOABl TOJYYEHUsS, XUMUYECKHE CBOWCTBA M MPAKTUYECKOE HCIOJIb30BAHHE OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTMHEHUN;
TUTIOBBIE METO/IbI OPTaHUYECKOTO CHHTE3a, UCIIOJIb3yeMbIe PeareHThl U 000pyA0BaHNUE;
MEXaHU3Mbl OCHOBHBIX OPTaHUYECKUX PEAKLUA, TOJAXO0Abl U METO/IbI U3YYEHHUSI MEXaHU3MOB,
BIIMSIHUE CTPOCHUS Ha PEAKIIMOHHYIO CIIOCOOHOCTh OPTaHUYECKUX COCTUHEHU;
(UBUKO-XUMUYECKHE METOJbl HCCJICAOBAHHUS CTPOCHHUS OPTaHWMYECKUX COCAMHEHUN U
OpPTraHWYECKHUX PEaKLINi;
® COBpPEMEHHYIO TEePUOJAMYECKYIO JHUTEpaTypy (KypHalIbl) U SJICKTPOHHBIE 0a3bl JaHHBIX B
o0nacTu OpraHMYEeCKOW XMMHHU W METOJOB IOMCKAa CBOWCTB U TOJYYEHHUS OPTaHHYECKUX
BEIICCTB;
® [IPUHIHUIIBI TEOPETHUUECKHUX pacyeToB CBOICTB OpraHUYECKUX COCIMHEHH,
TEPMOJIMHAMUYECKUX U KHHETUYECKUX NTapaMEeTPOB OPraHUUYECKUX PEaKIIMiA;
® pPOJIb U MECTO OPraHWYECKOW XMMHH B CHCTeMe (PYHIaMEHTaIbHBIX XUMHUYECKUX HAyK H
MIPOU3BOACTBE COBPEMEHHON MHHOBAIIMOHHOW MPOAYKIIWH.



Ymemo:

® BBHIOMpATh METOJIbI M PEareHThl CHHTE3a OPraHMYECKUX COSANHEHUI;

® [IJJAHUPOBAThb MHOTOCTaJAMMHBIA OPraHUYECKUIA CUHTE3;

® IMPOBOAMTH pAa3/CICHUE CMECEH OPraHMYeCKHUX BEIIECTB M MIACHTU(UKALUIO COCTaBa H
CTPOCHUS C MMOMOIIBIO XUMUYECKHX U (PU3UKO-XHUMUYECKUX METOJIOB aHAIIN3A;

® OCYILECTBIATh IIOMCK METONOB IIOJY4YEHMS M CBOMCTB OPraHUYECKUX COCIMHEHUH C
UCIIOJIb30BAaHUEM COBPEMEHHBIX 0a3 TaHHbBIX U MIOMCKOBBIX CHCTEM;

® [IPOBOJUTH MOJACIMPOBAHUE XUMHUECKUX PEAKLIUUA C MCIIOJIb30BAHUEM ITOIYIMIIMPUYECKUX U
HEOIMIIUPUYECKUX KBAHTOBO-XUMUYECKUX METOMIOB.
Hmems onvim:

e [IJIJAHUPOBAHUS U IIPOBEICHUS OPIrAHUYECKOIO CUHTE3A;

® OYMCTKM OPraHMYECKUX BEIIECTB M HJIEHTHU(PUKALMU HMX CTPOCHHUS C HCIOJIb30BAHUEM
XUMHYECKHUX U (PU3UKO-XUMUYECKUX METOJIOB;

® MOJCIMPOBAHUS CBOMCTB BEILECTB U I1APAMETPOB OPraHUYECKUX PEAKIUN C UCIOJIB30BAaHUEM
KBaHTOBO-XMMHYECKUX METOOB;

® HaNMCAHMs HAyYHBIX OTYETOB U CTATEH.

4. CTpyKTypa M coep:kaHue Y4eOHOM TMCUMILINHBI
OO1ast TPYA0EMKOCTh AUCIUILUTMHBI COCTaBsAeT 9 3aueTHbIX equnuil (324 daca).
CTpyKTypa AU CHHUILIMHBI

Ta6muma 4.1. CtpykTypa y4eOHOM TUCHUTLTAHBI

Neo | HaumenoBanue O6bem yuebHoM padoThI, U ®dopma
JTUCIATUTHHBI KOHTPOJIS
Bcero Bcero N3 aynuTopHbIX CP
aymuTopH. | Jlex | JIa6 | II | KCP
1 | Opranuieckas 324 144 63 | - |8l| 18 | 162 | Drsamen
XUMHS

Conep:xaHue TMCUUILTHHBI
Conep:xaHue pa3iejioB M TeM JHCHUTLIMHBI

Pa3nen 1. 3akoHOMEpPHOCTH CTPOEHUS M PEAKIIMOHHOI CTIOCOOHOCTH
OpPraHuYecKUX COeAMHEHHUH

Tema 1. CoBpeMeHHBIEC NPEACTABICHUS O IPUPOJIE XUMUYECKON CBSI3M.

CoBpeMeHHBIE NPEJCTABIEHUS O MPUPOJIE XUMHUUECKON CBSI3U. DIIEKTPOHHBIE NIPEICTABICHUS
o mpuponae cBs3eil. Tumbl cBsa3eil B opraHmdeckodl xumuu. ['MOpuausanms aTtomMoB yriepoja U
azoTa. OneKkTpoHHble AP EKTH. DIEeKTPOOTPULIATEILHOCTh aTOMOB M rpynn. OcHOBHbBIE
MOJIOKEHUS KBAaHTOBOW XMMHUU. ATOMHBIE U MOJIeKyisipHble opOuTanu. [Ipudmmkenne MO-JIKAO.
Meton MO Xiokkenss u Oosee cTporue KBaHTOBO-XMMMUYECKHE MeTonabl pacueta. [lonstue o
MOJYIMIIMPHUYECKUX METOJIaX, OCHOBaHHbIX Ha Mpubmmkenun Xaptpu-®oka (MNDO, AM;, PM3 u
ap.). Metoasr ab initio. Merox ¢yukimonana miotHoctd (DFT). KommpomuccHbie MOIXOIBI
(JToKanmM30BaHHbBIE CBS3M, TUOpPHIM3AIUSA, YACTUYHBIM y4yeT MAeJOKalu3alud 3JIEKTPOHOB Ha
npumepe o—mn-npuOmmkenus). Teopust Bo3mymernuit MO. Bo3myleHuss mepBOro W BTOPOTO
nopsiikoB. HIEKCHl peaKkIMOHHONW CIOCOOHOCTH. METoJ TpaHUuYHBIX opOuTaneid. 3apsaoBbId H
OpOMTANbHBI KOHTPOJb OpraHuyeckux peakuuil. I[lonatme o pe3oHaHce (CONPSDKEHUH) B
KJIaCCMYeCKOW MW KBaHTOBOM xumuu. ConpspkeHue B wmetone MO  Xrokkensa. Konuenmus
apomatuuHocTH. [IpaBuino Xrokkens. Me30oHMOHHbBIE COeTMHEHUS. AHTHAPOMATUYHOCTb.




Tema 2. [IpocTpaHCTBEHHON CTPOEHUE OPraHUYECKUX MOJIEKYJI, B3aUMOACHCTBHE XUMUYECKU
HECBSI3aHHBIX aTOMOB U TPYIII.

[IpocTpaHCTBEHHON CTPOCHHE OPraHUYECKHX MOJIEKYJ, B3aWMOJICUCTBUE XHUMHUYECKH
HECBSI3aHHbIX aromMoB U rpynn. Crepeoxumusd. I[IpocTpaHCTBEHHOE CTPOEHHME OpPraHMYECKHX
Mouiekyil. [IpocTpaHcTBEHHOE B3aMMOIEHCTBUE HECBSI3aHHBIX aTOMOB M I'PYII, BaH-/I€P-BaalbCOBBI
paauychl.

[Tonsite o koH(popManuu MOJIEKyNbl. Bparienue BOKpYr CBsi3eii: BEJIMYMHBI U CUMMETPHS
NOTEHIMATIBHBIX OapbepoB. DakTOphl, ONpPEACTAIONINE SHEPrur0 KoHpopMmepoB. Brusnue
3¢ deKxToB conpspKkeHus Ha cTaOMIbHOCTh KOoH(popmepoB. HomeHknaTypa koH(GOpMEpoB. YTI0BOE
HallpsSDKEHUE U JIpyrue THUIbl HANPSKEHHWS B LUKIMYECKUX cucrteMax. CpelHue LMKIbI U
TPaHCAHHYJIIPHBIE B3aUMOACUCTBUA. IHBEpCUSA IUKIIOB U a30TCOACPKAIIMX COSAMHEHUN.

CBsa3p  KoH(popManuu © peakuoHHOW crocoOHocTH. Ilpunnun Kepruna—I ammera.
Crepuueckuii U CTEPEOINEKTPOHHBIM  KOHTposib  peakiuil.  CTepeoceneKTUBHOCTh U
cTepeocnenuPpUuHOCTb.

IIpocTpaHCTBEHHOE CTPOCHME OTWICHOBBIX W  JHMEHOBBIX cucTeM. HomeHnkiartypa
reoMeTpuueckux n3omepoB. Kondopmarius 1ueHOB U TPUEHOB. ATPOTIOU30MEPHSL.

OHaHTUOMEpUS. ACHUMMETpUS U XHUPAJIbHOCTh. OKBUBAJICHTHBIE, HSHAHTHOTONHbBIE U
JINACTEPEOTOIHBIE TPYIIIbI; UX MPOSBICHUE B XMMUYECKOM IOBEJICHUU MOJIEKYJ B XHUPAJIbHBIX U
axupalbHbIX cpenax u cnekrpax JAMP. Homenknarypa ontudeckux aHtunonoB. Heyrmeponnsie
aTOMBI KaK LEHTPbI XUPAIbHOCTH.

CriocoObl TOJYYeHUs] W pa3leleHus SHaHTHOMEpoB. OnThyeckas YUCTOTAa M METOIBI €e
onpenenenus. OmnpeneneHue aOCOMIOTHOM U OTHOCUTENBbHOM KoHurypauuu. I[lonstue o
JUCIIEPCUU ONITHYECKOr0 BPAILEHUS U KPYTOBOM JIUXPOU3ME.

Tema 3. Knaccudukanys XuMUUeCKHX PEAKITHA.

Knaccudukanus xumuyecknx peaxnuii. Kimaccudukarms peakuuii mo Tuimy oOpa3oBaHUS U
pa3pbiBa CBsI3el B JUMUTHUPYIOLIEH CTauU, [0 TUITY PEareHTa U M0 COOTHOLIECHUIO YHCIIa MOJIEKYII
p€areHToB W MPOAYKTOB. Teopus mepexoJHOro COCTOSIHUS. ['MImeprnoBEepXHOCTh MOTEHIHUATBHON
SHEPIuu, KOOpJHMHATa U SHEpreTudeckuil npoduiab peakiuu. TepMoaMHAMUYECKUE MapaMeTphbl
akTuBauuu. KMHeTH4ecKue ypaBHEHUSI OCHOBHBIX THUIIOB peakuuii. MeTobl SKCIIEPUMEHTAIBHOTO
U3y4eHHUs] KUHETHMKHM M MEXaHU3MOB peakiuid. MeToj CTallMOHApHOTO COCTOSIHUS (TPUHLIUI
Bbonenmreitna). [Toctynat XsMMoHa.

OMOUpUYECKUH  (IKCTpATepMOJMHAMUYECKUNA) TOAXO0A K PEAKUMOHHOM CIIOCOOHOCTH.
Koppensuronnsie ypaBHEHHsI, NPUHIUIT JTUHEHHOCTH CBOOOMHBIX sHepruit ['mbb6ca. YpaBHeHus
'ammera u Tadra. CBs3p mapaMeTpoB KOPPESIMOHHBIX ypaBHEHUH C MEXaHH3MOM pPEaKIui.
[Mpuntun XKXMKO; ero o6ocHoBaHre Ha OCHOBE TeOopuu Bo3myIeHuit MO.

Tema 4. KonnuecTBeHHbIE TEOPUH KUCIOT U OCHOBAHMH.

KonnuecTBeHHBIE TEOPUM KHCJIOT W OCHOBaHMH. KosmuyecTBeHHass Teopus KHUCIOT |
ocHoBanui. Kucnorel bpencrena m Jlbtouca. KucnotHo-ocHoBHoe paBHoBecue. llonstue pH.
Kunernyeckass u TepMoAMHaMHuecKas KHUCIOTHOCTh. YpaBHeHHe bpencrena. OOwmmii u
cneunuyecknii KUCIOTHO-OCHOBHBIN Katanu3. Cynepkuciorsl. @yHkuuu KuciotHoctu. Iloctynar
I'ammera.

Tema 5. BiusiHue cpe/ibl Ha CKOPOCTH U PAaBHOBECHE OPraHUUYECKUX PEAKIIUH.

Bnusinue cpenpl Ha CKOPOCTHM M paBHOBECHE OpraHHuYeckux peakuuid. Cneunduueckas u
Hecrienuguueckass (yHuBepcaynbHasi) conbBanus. Kierounslid addext. BomopoaHas cBs3b.
Knaccudukanust v mikamsl mapaMeTpoB pacTBOpuTenei. BrnusHME conpBaiuu Ha CKOPOCTh U
paBHOBECHE OPraHMYECKHX peakuui. YpaBHeHus YuHcteliHa n ['pronBanbna, Komnmens-Ilansma.
KucnoTHOCTh 1 OCHOBHOCTH B ra30Boil (pase.

Accoumanys MOHOB. THIIBI MOHHBIX Map M J0Ka3aTelIbCTBA MX CYIIECTBOBaHUS. BiusHue
accolMallii MOHOB Ha UX PEAKIMOHHYIO CHOCOOHOCTh. YpaBHeHHE AKpuU. MexazHbli KaTaaus.
KpayH-a¢dupsl, Kpunrasipl, MOJaHIbI, KaTaau3aTopsl MexdaszHoro rmnepeHoca. [lonstue o
CyNpaMOJIEKYJISIPHON XUMUHU.

Tema 6. OCHOBHBIC TUIIBI HHTEPMETUATOB OPTaHUYECKHUX PEAKITHA.

OCHOBHBIE THUIIBI HMHTEPMEIWATOB  OpraHWYecKux peakuuid. KapOeHHeBbie  HMOHBI
(xapOokatuoHnbl). ['eHeparust KapOOKaTHOHOB B pacTBOpax M B Ta30Boi (Qasze. Biusaue
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CTPYKTYPHBIX M COJbBAaTAllMOHHBIX (DaKTOPOB Ha CTAOMIBHOCTh KapOokaTroHOB. CTpoeHHE
kapOokaTtnoHoB. [loHsTHE 0 HEeKITaccuyecknx noHaX. OCHOBHBIE THUITBI peakiuii KapOOKaTHOHOB U
00J1aCTH MX CHHTETHYECKOTO HUCIOJb30BaHMs. CKeNeTHBIC MePEerpyNIUPOBKH U TUIPHUIHBIC CIIBUTH
B KapOOKaTHOHAX.

Kap6annonsl u CH-kuciaotel. Biusiaue cTpykTypHBIX U 3G (EKTOB Cpebl Ha CTAOMIH3AIINIO
kapO6aHnoHOB. OCHOBHBIC pEaKIMK KapOAHMOHOB, AHHOHHBIC MEPETPYNIUPOBKU. AMOUICHTHBIC U
MOJINJICHTHBIE aHUOHBI. KapOeHbl. DIeKTpOHHAsI CTPYKTYpa, CHHTIIETHOE M TPUIUICTHOE COCTOSIHHE
KapOeHOB. MeToapl TeHepalnuu KapOCHOB W HCIIOJNB30BAHHE WX B OPraHUYECKOM CHHTE3C.
Hutpensl, ux reHepanusi, CTpOCHHE H CBOMCTRBA.

CBoOoaHBIC paTuKaJIbl U HOH-PAAUKaIbl. METOIbI TEHEPUPOBAHUS PATUKAIOB. DJICKTPOHHOE
CTpoeHHEe W (aKTOpPhl CTAOMIU3AlMU CBOOOJHBIX PAAUKANIOB. THIBI CTAOMIBHBIX CBOOOJHBIX
panukanoB. OcHoBbl MeTo10B DIIP u XIIA. Katnon- n annoHn-paaukansl. MeTo1bl FEHEpUPOBAHUS U
cBoicTBa. OCHOBHBIE PEAKIIMU MOH-PaIMKaIOB. KOMILIEKCHI ¢ IEPEHOCOM 3apsia.

Paznen 2. OcHOBHbBIE THIIBI OpPraHn4eCcKux peammi/i H UX MEXaHHU3MBbI

Tema 7. HykneodrmipHoe 3aMelIeHUE B ATM(ATHYECKOM PSIy.

HyxneodunsHoe 3amermenue B anudarndeckom psiny. Mexanusmbel Syl u Sy2, cMemaHHbIH
MOHHO-TIAPHBIM MeXxaHu3M. BiusHue cTpykTypbl cyOcTpara M TOJSPHOCTH PACTBOPUTENS Ha
CKOPOCTHM M MEXaHU3M peakIuu. AHXMMEPHOE COJIEUCTBHE M CHUHAPTETUYECKOE YCKOpPEHHUE,
y4yacTU€ COCEIHUX TPy, TMEePerpynnupoBKH B  XOJ€ HYKJICO(DUIBHOTO  3aMelIeHHS.
Koppensiinonnslie ypaBuenus CsaitHa-CkoTTa u DBapca.

HyxkneodunpHoe 3aMelieHre Mpu KpaTHOW yriaepoA-yriepodHOW CBA3H U B apOMaTHYECKOM
sanpe. TunuuHple MeXaHU3Mbl HYKJICO(DUIBHOTO 3aMEIICHUS Y sz-I‘I/I6pI/IIIHOFO aToMa yriiepoja.
BununpHblli KaTuOH. MOHO- W OHMOJEKYISpHBbIE MPOLECChl HYKICO(DUIHLHOTO 3aMeIleHUs B
apomaTudeckoM psay. Karamm3 mnepexomnpiMu  MetauiamMu. HykneoduibHOoe 3aMenieHue B
HUTPONPOU3BOAHBIX OeH3omna. HykneodunpHoe 3amenieHne Boaopoaa (BUKApHUO3HOE 3aMEIECHUE).
Kommekcsl Meiizenxeitmepa. HykneoguiabHoe 3amenienue B apoMaTuyeckux rerepouukiax. Kune-
3aMCIICHHE.

Tema 8. DiiekTpoUIBLHOE 3aMEIIEHHUE Y aTOMa YIIEPOIa.

DnekTpoduiIbHOE 3aMellleHHe y aroMa yriepoaa. Mexanusmbl 3amemnienust Sgl, Sg2, Sgi.
HyxneodunpHbiii katanu3 d3aeKTpOPUIBHOTO 3aMelieHus. BiusHue CTpykTypbl cyOcTpara u
¢ (deKkToB cpenbl Ha CKOPOCTh M HAaNpaBlCHHE peakiui. 3amMelieHne y oJe(UHOBOTO aroma
yriepojia ¥ B apoOMaTU4YeCKOM Kouiblle. ['eHepupoBaHue 3JeKTpOPMIBHBIX peareHToB. [IpaBuia
OpUEHTAIlMM M WX MOJIEKYIAPHO-OpOUTANbHAS HMHTEpIpeTalus. DIeKTpo(HIbHOE 3aMelieHHe
JIPYTUX TpyI, KpoMe Bogopoaa. Unco-3amemenne. Kunernueckue n3otonusie 3P GexTol.

Tema 9. Peakuny 3JIMMUHUPOBAHMSL.

Peaxiiuu smumuHupoBanus (OTIIETIIEHHUS). MeXaHU3MbI T€TEPOIMTUUECKOTO YITUMUHUPOBAHUS
El u E2. CrepeosnekTpoHHbIe TpeOOBaHUS U cTepeocnenupuyHoCTh npu E2-3muMuHUpOBaHUU.
Tepmudeckoe CHH-3TUMUHUPOBAHNE.

Tema 10. Peakuuu npucoeIuHEHHUS.

[Ipucoenuaerre 1O  KpPaTHBIM  YIJIEPOJ-YIIAEPOIHBIM  CBS3SAM.  ODIEKTPODUIBLHOE
npucoearHeHrne. CUIbHBIE U clla0ble dIMEKTPOQUIIBI, MEXaHU3M U CTEPEOXUMHS MPUCOETUHEHUS,
PEruo- U CTEPEOCEIIEKTUBHOCTD peakiuil. [Ipucoennnenue K conpspkeHHbIM cucteMaM. KaTnonHas
nonuMepu3zanus oneduHoB. HykneodunpbHoe mpHcoeAnHEeHHe TO0 KpaTHeIM cBs3sim  C=C.
Mexanu3m nponecca. BnusHue cTpyktypsl Hykieoduna um cybctpara M 3¢p¢deKToB cpenbl Ha
CKOPOCTH U HallpaBJieHHe peakiuu. Peakmuss Muxasns. AHHOHHAS TTOTUMEpU3aIus 0e(QrHOB.

HyxneopunpHoe mnpucoennHeHHE K KapOOHWJIBHOW TpyMIe: MPUCOSAUHEHHWE OCHOBAHMIA,
BKIIfOUasi KapOAHWOHBI, METANIOPraHWYeCKUX coenuHeHuil. Peakmus Awnpu. KucnotHelt u
OCHOBHOW KaTainu3 mnpucoenuHeHus. EHomuzanus anbAerujioB HW  KETOHOB. MeXaHHu3M
sTepuUKAMM KUCIOT W TMoxydeHue anetaneid. KonaeHcanuum KapOOHWIBHBIX COEIMHEHUH,
KapOOHOBBIX KHCIIOT ¥ UX MPOU3BOAHBIX. HykileodhnnpHOE TPUCOSIMHEHNE K allb/I- 1 KETUMUHAM H
KapOOHMI- MYMMOHHMEBBIM HOHaM (peakiiust MaHHHXaA).




Tema 11. [leperpynnupoBKy. [Tosmmepusanmys, TEJI0MEpPHU3aL . DJIIEKTPOCHUHTES.
MonekyasipHble, COrJIacOBaHHbIE (POTOXUMHUYECKUE PEAKITHH.

[leperpynnupoBKkHM B KapOOKaTHOHHBIX MHTepMenuaTax. Kinaccudukanus neperpynmnupoBoK:
IIMHAKOJINHOBAasT M PETPONMHAKOJIMHOBasA, Ieperpynnupoka JlempsHoBa. Ileperpynnuposka
Barnepa-Meiieppeiina. I[leperpynnupoBku ¢ murpanueid k atomy aszora (I'opmana, Kypuwmyca,
bexmana). Peaknus baitepa-Buinurepa.

PanukanbHble ¥ HMOH-paJMKaJbHbIE  pEaKUMM  [PUCOCAMHEHUS,  3aMEILICHUS WU
anuMuHKpoBaHus. llenHble pagukanbHble peakuuu. [lonmMmepusanus, TenoMepusanus, peakluu
aBTOOKHCIEHUsI. MHrUOUTOPBI, MHUIUATOPBl M MPOMOTOPHI LENHBIX peakuuid. Pemokc-peaxium.
DJIEKTPOCUHTE3 OPTraHNUYECKUX COEIUHEHUMN.

MounekynsipHble  peakuuu (yuc-mpauc-u30Mepu3alus, paclaj MOJEKYJ, pa3MbIKaHUE
nukioB). KoapkraTtHble peakuuu.

CornacoBannble peakiuu. KoHuenus coxpaHeHusi opOUTalbHOW CHMMETPUU M TIpaBHIIA
ByaBopaa-I'opmana.  DneKTpolMKIMYECKHE  pEaKLUUH, CHUTMATPONHbIE IMEperpyninupoBKU.
[lepunuknuueckue  peakuuun  (2+2) wu  (2+4)-uukionpucoenuHeHus.  1,3-aunonspHoe
UKJIOTIpUCOeuHEHNE. J[BOWCTBEHHAs peaKlIMOHHAs CIOCOOHOCTh U TayTOMEPHS OpraHMYeCKHX
coenuHeHuil. [IporoTponHsie U curmatponHsie neperpynnupoBku. [Ipasuno Kopnbmaroma. Keto-
€HOJIbHOE paBHOBecue. HuTpocoenuHEHHs] M HHUTPOHOBBIE KHCIOThL, HHUTPO30COCAUHEHUS U
OKCHUMBI. MeTtaimoTponusi.

OcHoBBI (DOTOXUMUU OpPraHUYECKUX coequHeHU. CHHTIETHBIE U TPUILICTHBIE COCTOSHUS,
dnyopecuenimst u  ¢pochopecreHnrs, HHTEPKOMOMHAIMOHHAS KoHBepcus. OCHOBHBIC THIIBI
boToXMMHUECKUX peakiuid. SBnenue goroxpomMusma.

Pa3nes 3. IIpuHOMNIBI COBPEMEHHOT0 OPraHUYeCKOr0 CHHTE3a U YCTAHOBJIEHHSA
CTPOEHHUS OPraHUYeCKHX COeIMHEeHU I

Tema 12. BeiOOp ONTUMATBHOTO IYTH CHHTE3a. JJIEMEHTOOPTAaHWYECKHE COCNWHEHHs B
OpraHUYECKOM CUHTE3E.

Be10op onTtumansHOro myTH cuHTe3a. [IpuHIMI peTpoCUHTETHYECKOTO aHanu3a. JIuHelinbie u
KOHBEPIreHTHbIE CXeMbl CcHHTe3a. CHUHTOHBI M CHHTETHYECKHE OSKBUBAJIEHTHI.  3alluTa
(GYHKUIMOHATIBHBIX TIpynil. MeToabl BBEIEHUS M yAalICHUs 3alIUTHBIX Tpynn. OCHOBHbBIE IyTH
MIOCTPOEHHUS YIJIEPOJHOrO CKeJaeTa. MeToabl BBEIECHUS BaXKHEWIINX (YHKIMOHAJIBHBIX IPyNN U
IyTH Mepexo/ia OT OJHUX GYHKUUN K APYTrUM. DJIEeMEHTOOpraHUYEeCKHe COeTUHEHNs (IIPOU3BOJHBIE
dochopa, Oopa, KpemHHUS, MeIHU, JHUTHSI, MarHus, OJOBAa) B OPraHUYECKOM CHHTE3E.
MeTamioKOMILIEKCHBIN KaTalln3.

Tema 13. Hcnonb3oBanne (QHU3MKO-XMMHUYECKHX METOJOB JUIS YCTAHOBJICHUS CTPYKTYPBI
opranuyeckux coenuHeHnil. KoMOrHaTopHas U «3ejaeHas» XUMHH.

Hcnonp30BaHne XUMHUECKUX U (GU3UKO-XMMHUYECKUX METOJIOB /ISl YCTAaHOBIIEHUS CTPYKTYPbI
opranndeckux coenuHeHuil. Cnekrtpockorusi SAMP, OIIP, koneGatenpHass W 3JIEKTPOHHAs
CIIEKTPOCKOIIMs, MacC- M XPOMAaTO-Macc-CHEKTpOMETpHs. ['a30)KMIKOCTHAasE W KUJIKOCTHAs
xpomarorpadus, HOHOOOMEHHas M TeJbIpPOHMKAIOIAs Xpomarorpadus, siekTpodopes.
PeHTreHoCTpyKTypHBIN aHanu3 U 3aeKTpoHorpadus. Pegppakromerpus.

OcobeHHOCTH O00OpYAOBaHUS W METOJMKM TPOBENCHMS peakuuid B rerepodasHbIX U
rereporeHHbpIXx cucremax. CoBpeMeHHble MeTOJbl 00paObOTKH PEAKIMOHHBIX MAacC, OYHUCTKH U
BbIIETIEHUS  NpoaykToB. IIpoBeneHme peakumid Ha  TBEpAbIX HoOcUTeNnsAX. [IpuHIMIIBI
KOMOMHATOPHOM XUMUHU.

TexHuka 0€30MaCHOCTH M 3KOJOTMYECKHE MpOoOJeMbl OPraHUYEeCKOro CHUHTe3a. «3eleHas
XuMusD». TepMOXUMUS OpraHNYECKUX peakiui. TernnoBoi B3phIB.




Pa3znen 4. OcHOBHbBIE KJIACCHI OPraHUYeCKUX BelleCTB

Tema 14. YrneBonopombl.

VYrineBogopoasl. Meroabl cUHTE3a: T'MAPUPOBAHUE HEINPEAEIbHBIX YIJIEBOJOPOOB, CHUHTE3
yepe3 JIUTUAIUANKIIKYIIPATHI, 2JIEKTPONIn3 cojieil kapOoHoBBIX kucioT (Konbbe), BoccTaHOBIIEHHE
KapOOHMJIBHBIX COCTMHEHUH.

Peakuuu ankaHoB: rajoreHHUpoBaHUE, CyibpoxjaopupoBanue. CeIeKTUBHOCTh PaIUuKaIbHBIX
peakuuii ¥ OTHOCHUTENbHAas CTa0WIBHOCTh  QJIKWJIBHBIX  paguKaioB. TepMuuecKud U
KAaTAIUTUYECKUM  KpekuHr.  VOHHbIE  peakuMM  ajJlKaHOB B CYNEPKHUCIBIX  cpefax
(melTepoBOIOPOIHBIN OOMEH U TaJIOTCHUPOBAHHE).

[luknoankanpl. MeToabl CHHTE3a H  CTPOCHHME  IUKJIONPONAHOB, LUKIOOYTaHOB,
LUMKJIONEHTAaHOB M LMKJIOrekcaHoB. CHHTE3 COEIMHEHHA CO CpeAHUM pa3MEpOM LHUKIIA
(aumnonHOBas KOHAEHcauus). TUMbl HAIPSDKEHUS B LUKJIOAJIKAHAX U UX [IO/Ipa3/JIeJIEHNE HA MaJIbIE,
cpennue v Makpouukibl. KoHopMmalMOHHBIM aHaNINW3 LUKIOT€KCaHa, MOHO- U JM3aMEIIEHHBIX
LIMKJIOT€KCAaHOB; aKCUAJIbHBIE U 3KBAaTOpPHAJIbHbIE CBS3U. BiinsHne KOH(POPMALIMOHHOTO MOJIO0XKEHUS
(GYHKIIMOHAJIBHBIX TPYII HA X PEAKIMOHHYIO CIIOCOOHOCTH B ANy MPOU3BOAHBIX IMKJIOTeKCaHa
Ha MpUMEpPE peaklMil 3aMeIlleHUs, OTIICIJICHUS U OKHCIeHus. Peakuuu pacimivpeHus U CyxXeHHUs
[UKIIOB TpU Je3aMUHUPOBAHUU NEpBUYHBIX aMUHOB ([lembsiHOB). CyXeHHE LHUKIA B PEaKIuu
@®aBopcKOro (0-rajJoreHIuKI0ATKaHOHbI).

Metoabl CUHTE3a: 3IMMUHUPOBAHUE TajJOT€HOBOJAOPOJIOB U3 AJKUITAIOI€HHUIO0B, BOABI U3
cnupToB. CHHTE3 aIKEHOB U3 YETBEPTHUHBIX aMMOHHMEBBIX couieit (I"opman), N-okucei TpeTHIHBIX
amuHoB (Koym). CrepeocenekTuBHOE BOCCTaHOBIIEHUE aTKUHOB. CTepeOCeNeKTUBHBIA CHHTE3 YUC-
u mpanc-anikeHoB u3 1,2-guonoB (Kopu, Yunrep). PernocenekTuBHbIN CHHTE3 aJIKEHOB U3
to3uiaruapasonoB (Lllamupo). Peaknuss Buttura kak perumocnennduueckuid MeTOJ| CHHTE3a
ankeHoB. OCHOBaHMsI, HCIONb3yeMble B peakuuu. CTaOMIn3upoBaHHBIE M HECTAOMIN3UPOBAHHBIC
winapl. CTepeoxuMusi peakiuu. XeMOCENIeKTUBHOCTh peakiuu Buttwra. Ilomyuenue sdupon
ankuipochoHoBbIX KUCIOT (Muxasnb-ApOy30B) U X HUCIOIB30BAHUE B CHHTE3€ aJIKEHOB (BapyaHT
ButTura-Xopuepa-Ommonca). O01acTh IpUMEHEHUS PeaKLInu.

Peakuuu ankeHoB: 3MEKTPOPUIbHOE MPUCOEAMHEHNE TaJOT€HOB, TaJOr€HOBOJOPOJIOB, BOJIBI.
[Tponeccrl, comytcTBytomMe Adg-peakuusM: CONPSIKEHHOE TPHCOSAWHEHHE, THAPUAHBIE U
IKWIbHBIE MHUrpalMu. ['MOpoKcH- M alKOKCHUMEpPKypupoBaHHE. Perno- u crepeoceseKTUBHOE
npUcoeIMHEeHne TuaApua0B Oopa. Pernocnennduyeckue ruapodopupytomue areHTsl. [IpeBparienue
OOpPOpPraHUYECKUX COEIMHEHUI B aJKaHbl, CIUPTHI, ANKWIranoreHu/ipl. OKUCIeHHE alIkeHOB 0
okcupaHoB (ITpunexaen). IlonsTHE 00 YHAHTHOMEPHOM SMOKCUAMPOBAHUH alnkeHOB 1o [Hapmiecy
(B IPUCYTCTBUH U30MPOIIIIaTa TUTaHA U dpupa L-(+)-BUHHON KHCIOTHI). [{uc-THIPOKCUITHPOBAHHE
ankeHoB o Barnepy (KMnOy) u Kpure (OsO4). Oxuciienne alkeHOB rajJoreHoM B MPUCYTCTBUU
coneir cepebpa: yuc-(BynBopt) u mpanc-(IlpeBo) rumpokcunupoBanue. PanukanbHble peakinuu
QJIKEHOB: TpHUCOeAMHEHHe Opomucroro Boaopona mo Kapparmry, cepoBomopoia M THOJIOB.
AnmunpHOe rajoreHupoBanue mo llurnepy. BHyTpuMonexkynspHas paaukanbHas MUKIH3ANUAS 6-
rajJloTeHaJIKAaHOB ~ NMPH  JEHCTBMM  TpUOYTHIIONIOBOTHAPHIA. [ eTeporeHHoe TIuApUpOBaHHUE:
KaTaJlu3aTophl, KaTaluTUyeckue siapl. ['maporeHonus cBs3eil yriepoa-rerepoaToM. ['omMoreHHoe
TUAPUPOBAHUE: KaTaJIW3aTOPbl, MEXaHU3M. PermocenekTMBHOCT TOMOTE€HHOTO THIPHUPOBAHHUS.
[IpucoearHeHNe CHUHIVIETHBIX M TPUIUIETHBIX KapOeHoB K aikeHaM. KapOGeHouasl, ux
B3aMMOJIEICTBHE C AIKEHAMM.

MeToapl cHHTE3a: OTILEIUIEHHE TaJIOT€HOBOJIOPOAOB W3 JWUTAJIOr€HUJOB, peakuus 1,2-
Juruapa3zoHoB ¢ okcusoM ptyTH (1) u TerpaaneraTom cBUHIA. Y CIIOKHEHHE YIIIEPOJHOTO CKEIeTa
QJIKUHOB: PEaKIMM alleTUICHUIOB HAaTpUs U MEIU, MarHUHOPraHU4YEeCKUX MPOU3BOJIHBIX AJIKHHOB.
Konnencanus ankunoB-1 ¢ keronamu u anbjerugamu (Pasopckuit, Pemnme).

Peaknun ankwHOB. ['amoreHupoBanue, ruaporasioreHupoBanue, ruapatanus (Kydepos).
Anerunen-aieHoBass u3oMepusanusa. CMelleHne TpOHHOW CBSA3M B TEPMUHAIBHOE IIOJIOKEHHE.
OkucnuTenbHass KOHACHCALMS TEPMUHAIBHBIX AJIKUHOB B IPUCYTCTBUM COJIEN MENIH.

MeTtonbl cuHTe3a 1,3-1MEHOB: erMIpupoOBaHue ajaKkaHoB, cuHTe3 PaBopckoro-Permnre, kpocc-
COYETaHHE Ha METAJUIOKOMIUIEKCHBIX KaTaJIn3aTopax.




Peakiuu 1,3-A1EHOB: TAIOTEHUPOBAHUE U THAPOTAIOTeHUpOBaHue, 1,2- u 1,4-npucoenHeHne.
Peaknus Jlunbca-Anbaepa ¢ alkeHaMH U ajJKWHAMH, €€ THUIIbI: KapOo-peakius, reTepo-peaxiusl.
Juenbl 1 nueHo(puIIbl. 0-XUHOAMMETAHBI B KauecTBe nueHoB. Karanus B peakiuu Junsca-Anpaepa.
Crepeoxumusi  peakiuu.  PeruocenexkTtuBHOCTh  [4+2]-UMKJIONPUCOCIMHEHUS B CiIy4ae
HECUMMETPUYHBIX JHEHOB H jAueHoduinoB. Perpo-peakuus [unbca-Anpaepa. [Ipumenenue
CUJIOKCUIUEHOB B CHHTE3€ AJTUIUKIIOB U T€TEPOIMKIIOB.

Tema 15. CiupThl, STTOKCHJIBI U TPOCTHIE 3DUPBHL.

MeTonbl CHHTE3a OJHOATOMHBIX CIIUPTOB: W3 AQJIKCHOB, KapOOHWJIBHBIX COCJIMHCHHIA,
CJIOKHBIX 3(PUPOB 1 KAPOOHOBBIX KUCIOT.

Peaknuy 0AHOATOMHBIX CIIMPTOB: 3aMELICHUE THAPOKCUIIBHOM IPYIIIBI B CIUPTaX Ha TajloreH
(o AeiicTBHEM TaJoreHOBOAOPOJIOB, TajloreHUI0B (Gochopa u XJIOPUCTOro THOHWIA). PeareHTsl
peruo- M CTEPEeOCEeNEKTUBHOTO 3amelleHus: (Komruiekcbl Tpudenundochuna ¢ rajioreHamMud u
YEeTBIPEXXJIOPUCTHIM yriiepoaoM). [eruaparanus cnupToB. OKHUCIIEHHE NEPBUYHBIX U BTOPUYHBIX
cnuptoB. PeareHTsl okucieHHss Ha ocHoBe coeauHenuid xpoma (VI), nuokcupa mapranua u
mumeTmiicynbdokcnna (meroasl Moddera u CeepHa).

Metoabl CMHTE3a W pPEaKUUU JABYXaTOMHBIX cOUPTOB. OKHUCIHUTENbHOE pacuieruienue 1,2-
JIMOJIOB (MOIHAS KUCJIOTA, TeTpaaleTaT cBuHIA). [[MHakoIMHOBAs IeperpynnupoBKa.

MeTtoapl cuHTe3a MPOCThIX 3(UpoB: peakuuss BunbsiMcoHa, alKOKCHMEPKYpPUpPOBAaHUE
cnupToB. Peakiuu npocThix 3(hupoB: 00pa30BaHNE OKCOHUEBBIX COJIEH, pacIIENJICHUE KUCIOTaMU.

['unponepokcunsl. KpayH-3¢upsl, X noilydeHUE U IPUMEHEHHE B CHHTE3E.

Okcupanbl. CrocoObl Toy4eHHs. PackppiTHe OKCHPAHOBOTO IMKIA TOJ JIEHCTBHEM
3MEKTPODUIBHBIX U HYKJIEO(DUIBHBIX areHTOB.

Tema 16. KapOoHWIbHBIC COSTMHCHHUS.

MeTo/1b1 MONTy4eHHUs albJAeTHA0B U KETOHOB: U3 CIIUPTOB, IPOU3BOIHBIX KaPOOHOBBIX KUCIIOT,
QIKEHOB (030HOJIN3), ATKUHOB (THAPOOOPUPOBAHKE), HA OCHOBE METAINIOPTAHHYECKUX COCAMHCHH.
AuunupoBanue 1 GopMHIUPOBAHUE APEHOB.

Peakiiuu anpaeruioB 1 KETOHOB: MIPUCOSIMHEHHUE BOJIbI, CITUPTOB, THOJIOB. 1,3-/luTHanbl 1 X
UCIIONIb30BaHNE B opraHuueckoM cuHTe3e. OOpamenue mnonsipHoctd C=O-rpynnsl. [lonydenue
OUCYTb(PUTHBIX MPOU3BOIHBIX W IIMAHTUIPUHOB. B3amMopeicTBuME albIerHOB W KETOHOB C
wmnamu docdopa (Burtur) u cepsl. BzaumopeiicTBue anbIerugoB U KETOHOB C a30THCTBHIMHU
ocHoBaHusMH. [leperpynnupoBka bexkmana. BsaumonelcTBue anbJeTMI0B M KETOHOB €
METAJUIOPTaHUYECKUMHU  COEAMHEHUsIMU. EHaMHMHBI, HUX aJKWJIUPOBAHME U AlUIUPOBAHHE.
AJBIOJIBHO-KPOTOHOBAsT KOHJICHCAIMsSI  albJETHIOB M KETOHOB KaK METOJ YCJIOKHEHUS
yIIepoHOTrO cKenera. HampaBneHHas anbonbHas KOHJEHCAlUs Pa3HOMMEHHBIX AallbJIETHUAOB C
WCIIOJIb30BAaHUEM JIMTHEBBIX U KPEMHUEBHIX 3(hupoB eHosoB. KoHieHcanust ajabAeruioB 1 KETOHOB
C MaJIOHOBBIM 3(QHUpPOM U JAPYTMUMH COCJUHEHUSMH C aKTHBHOW METHIIEHOBOW Tpymmoin
(KneBenarenb). AMHMHOMETHJIMPOBaHME aibAeruoB M KeToHOB (ManHux). benzouHoBas
koHAeHcanusa. Konnencanus ¢ HutpoankaHamu (AHpu). BoccraHoBIeHHE anbIerHI0B U KETOHOB
JI0 CIIMPTOB, PEareHThl BOCCTAHOBJIEHUA. JI€30KCUTeHUPOBAaHUE ATBIACTUIOB U KETOHOB: PEAKIIUU
Knemmencena u Kwmxnepa-Bonbda. Okucnenue aapAeruioB, peareHThl okucieHus. OKucieHue
KETOHOB HaJKucioTamu 1o baitepy-Bumnurepy.

oL, -HeTpeiebHbIe ambACTUAB U KETOHBI. MeTOAbl MONyYeHUs: KOHISHCAIUH, OKUCICHHE
QUTIIOBBIX cnupToB. Peakmms 1,2- w 1,4-mpucoenuHEHHs] JTUTHHOPTAaHUYECKUX COCAMHEHUH,
TPUATKWIOOPAHOB, NUAJKWI- W JUAPUIKYIPATOB, ITUAHHUCTOTO BOJOPOJA, TAJIOT€HOBOJOPOIOB.
DNOKCUANPOBAHUE O[3 -HEmpenenbHbIX KeTOHOB. COMpPsHDKEHHOE MPUCOSAMHEHUE EHOJIITOB H
€HaMHUHOB K O[3 -HempenenbHbIM anpiaeruaaM U ketoHam (Mwuxadnb). JIoHOpPHI W aKIenTOphI
Muxasns. Katanuzatopsl peakiuu, ee odOpaTumocTh. Perpo-peakmus. Peakiuu aHenupoBaHHS.
Bapuant Po6uncona. Mcnonb3oBaHue a-XJIOpPKETOHOB M MPOM3BOIHBIX OCHOBaHWNA MaHHMXaA. o-
CHUJTMJTMPOBAaHHBIE BUHUIKETOHBI (CTOPK) U €eHAMHUHBI B PEAKIIUSIX aHEITUPOBAHUSI.

Tema 17. KapOoHOBBIC KHCIOTHI M UX MMPOU3BOJIHEIC. YTIIEBOJIOPOIBL.

MeTonbl CUHTE3a KUCIIOT: OKUCIECHUE MTEPBUYHBIX CIIUPTOB U aJbJETH/IOB, aJKEHOB, AJIKUHOB,
ATKWIOEH30JI0B, TUAPOJIA3 HUTPUIOB U APYTUX MPOU3BOJIHBIX KAapOOHOBBIX KHCJIOT, CHMHTE3 Ha
OCHOBE METAJIOPTaHUYECKUX COCAMHEHUMN, CHHTE3bl HA OCHOBE MaJIOHOBOT'O 3(Hpa.




Peakiun kapOOHOBBIX KHCIOT: TalloreHHupoBaHue 10 [ 'emo-Donabrapary-3eIuHCKOMY,
NUPOJIUTHYECKAs KETOHU3aIMs, 3eKTposin3 o Konboe, nekapOokcuinupoBanue no XyHCIUKKepY.

MeTtopl nOTy4YeHHs] TPOM3BOAHBIX KapOOHOBBIX KHCJIOT: FaJIOT€HAHTHAPUAOB, aHTHIPUIOB,
CJIOKHBIX 3(pUpOB, HUTPUIIOB, aMHI0B. KeTeHbl, UX MOIydYeHHe U CBOWCTBA.

Peakunu mnpou3BOAHBIX KapOOHOBBIX KHUCJIOT: B3aUMOJEUCTBHE C HYKICOPHIbHBIMU
peareHTamu (BoJia, CIUPTHI, aAMMHAK, aMUHBI, METAJJIOpraHuYecKrue coeAnHeHus1). BoccranoBnenue
TaJIOTEHAaHTHAPUAOB 10 adbACTUIOB MO PO3eHMYHIy M KOMIUIEKCHBIMH THUIPUIAMU METAJIOB.
B3aumoneiictBue  ramoreHaHruIpuUAOB € JIMa3oMeTaHoM  (peakiusi — ApHara-DiicTepra).
BoccranoBnenue CloXHBIX 3(QHUPOB 10 CHUPTOB U albJAETHAOB, HUTPUIOB — 10 aMHUHOB U
aNbJIETH/I0B KOMITJIEKCHBIMU TUJIPUJIAMU METAJJIOB. ManoHOBas KUCJIOTa: CUHTE3bl C MAJIOHOBBIM
adupoM, peakuus Mwuxasns, koHneHcanuu ¢ anpaerunamu (Kuaesenarens). CrokHOdhUpHAsS U
aiuionHoBasi  KoHaeHcauud. OcOoOEHHOCTH 3(PUPOB JIBYXOCHOBHBIX KHCIOT (0OpazoBaHue
KapOOLMKIIOB) B ATUX peakiusix. CI0oKHbIE 3(HPBI O-TATOT€HOKUCIOT B peakuusix Pedopmarckoro.
AleTOyKCYCHBIN 3Up U €ro UCHOIb30BaHUE B CUHTE3E.

MeToapl cuHTe3a o, 3 -HeTpeAeTbHBIX KapOOHOBBIX KUCIIOT: IETHIPATAIS THAPOKCUKHCIIOT,
peakuun KueBenarens, Burrura, [lepkuHa (cMHTE3 KOPUYHBIX KHUCIIOT). Peakiuu npucoequHeHus
o JIBOITHOM cBsi3u. Bpomo- 1 Mog0-MakTOHU3aNUA O, 3-HempeaeIbHbIX KapOOHOBBIX KUCIIOT.

Tema 18. CuHTETHYECKOE WCIIONB30BAHUE PEAKIUH  SICKTPOQHIBHOIO 3aMeIIeHus B
apOMaTHUYECKOM DSITy.

Knaccudpukamuss peaknuii  apoMaTHdeckoro 3JIeKTPOPHIBLHOIO 3aMelieHus. BrusHue
3aMecTuTeNel B OEH30JIbHOM KOJIbIIE HAa CKOPOCTh U HANpaBlIEHUE 3JIEKTPO(GUILHOTO 3aMeIlleHHUS.
CornacoBaHHasi 1 HECOTJIACOBAaHHAS! OPUEHTALIMSL.

HutpoBanue. Hutpyromue areHTsl. Mexanus3m peakuuu HuTpoBaHusi. HutpoBanue OeH3oua
U ero 3amenieHHblX. HutpoBanume Oudenmna, HapTammHa, apoOMaTHYECKHX aMHHOB M (eHOIA.
[Tonyuenue monuHUTpocoeanHeHuit. Wrco-araka U WIICO-3aMeEIlIeHWE B PEAKIUSX HUTPOBAHMSL.
BoccranoBienue HUTPO-IrpyNIbl B Pa3IMYHBIX YCIOBUSIX.

["anorenupoBanue. ["asorenupyroniye areHTbl. MexaHW3M TaJOT€HHPOBAHMS apeHOB U MX
MIPOU3BOJIHBIX.

Cynb¢upoBanue. Cynbpupytomue arenTsl. Kunernueckuii 1 TepMoIMHaMUYECKHI KOHTPOJIb
peakiuu (cynbhupoBanue dheHona u Haptanuaa). [IpeBpamienne cynbhorpymnms.

AnxwiupoBanue apeHoB no Ppuzaemo-Kpadrcy. Ankunupyromme areHTbl. MexaHHM3M
peakuuu. [lonuankunuposanue. [loOouHble mporecchl: U30MepU3alus ATKUIUPYIOIIEr0 areHTa u
KOHEYHBIX MPOAYKTOB. CHHTE3 TUapuil- U TPUAPUIMETAHOB.

AUWIMpOBaHUE apeHOB. AIWIIMPYIOLIME areHThl. MexaHu3M peakiuu. PernocenekTuBHOCTh

arunupoBanus.  OcoOeHHOcTH — anuMiaupoBaHuss — ¢GeHonoB,  meperpynmnupoBka — ®puca.
®opmunuposanue 1o I'arrepmany-Koxy, 'arrepmany u Bunbcmeliepy. O65acTh IpuMeHEHUs ITHX
peaKuuu.

Tema 19. MeTobl CHHTE3a M PEAKIIUU APOMATHISCKHUX TeTEPOITUKINICCKIX COSTUHEHHH.

[IaTu4neHHbIe TETEPOIUMKIIBI C OMHUM TerepoaTomMoM. DypaH, nuppon, THodpen. CunTe3 u3
1,4-nuxapOonunpHbix coeauHenuit (Ilaams-Kuopp). Cunrtes nmupponoB no Kuoppy u mo [anuy.
Cunres 3,4-nmu3zamenieHHbIX THOPEeHOB Mo XuHCOepry. Peakiuu 31eKTpoduIbHOTO 3aMEIIeHUs B
MATUYICHHBIX apPOMATHYECKUX TETEePOIMKIAaX: HUTPOBAaHHE, CYIh(OUPOBAHUE, TaJIOTCHUPOBAHUE,
dbopmunrpoBanue, amupoBanue. Munon. CuHTe3 MPOU3BOAHBIX MHAONA U3 (EHUITUIPA3UHA U
keToHOB (@umiep). CUHTE3 UHAONA U €ro MPOU3BOJAHBIX U3 2-allUJIaMHHOTONYos0B (ManenyHr).
Peakiuu  5nekTpo(UIBHOTO 3aMelIeHUss B TUPPOJILHOM  KOIbIE WHAONA: HHUTPOBAHUE,
dbopMIIIMpOBaHUE, TAIOTCHUPOBAHKE.

[[lecTuuneHHble apOMaTUYECKHE TETEPOLUKIBl C OJHUM TrerepoaroMoM. [lupuaun wu
xuHoMH. CHHTE3 NPOW3BOJAHBIX THpuAWHA 10 [aHuy. CHHTE3 YacCTUYHO THAPUPOBAHHBIX
MPOU3BOHBIX MUPHUIUHA TTyTeM [4+2]-TuKknonpucoequHeHus (retepo-peakuus Junbca-Anbaepa).
CuHTe3 XMHOJIMHA W 3aMEIICHHBIX XWHOJIMHOB M3 aHWauHOB 1o Ckpayny u [ebHepy-Mumiepy.
Peakuuu nupuanHa U XUHOIMHA € aJIKWragorenuiaMu. OKUCIIEHUE U BOCCTAHOBJIEHUE MUPHUINHA
U XUHOJMHA. Peaknuum 31eKTpoQMIbHOrO 3aMeuieHUs B NMHUPUAMHE M XHWHOJIMHE: HUTPOBAHUE,
cynb(UpoBaHHEe, TaJOreHUpOBaHUE. N-OKHUCH MUPHIWHA W XHHOJIMHA M WX HCIIOJIb30BaHHUE B
peakiuu HUTpoBaHus. HykineodunbHoe 3amenieHne aToMOB BOJIOpOa B MUPUAMHE U XUHOJIUHE B
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peaknusax ¢ amuaoM Hatpus (Unun6abun) u heHuumTHEM. 2- U 4-METWITTUPUIUHBI U XUHOJIUHBI
KaK METUJICHOBBIE KOMITOHEHTHI B KOHCHCAILIUAX C aJIbJACTUIAMH.

Pa3pgen 5. IloaroroBka k KaHAUIATCKOMY 3K3aMEHY

Tema 14. IloaroroBka K KAaHAUIATCKOMY DK3aMEHY.

Copnepxanue pasnena auddepeHIMpoOBaHO, TaK KaK BKJIOYA€T OTBETHl HAa BOIPOCHI
aCIHUPAHTOB 10 MPOrpaMMe KaHAWJATCKOr0 MUHHMMYyMa, IpOpabOTKy W MOBTOPEHUE TEPMHUHOB U
TeM 1o 3ampocy. Takxe B coaepxkaHHe BKIOYeHa mpopaboTKa TeopeTudeckoro 0Oasuca
9KCIIEPUMEHTANILHOM paboThl B paMKax Y3KO CIELHaTIN3UPOBAHHBIX TEM JIHUCCEPTALMOHHBIX padoT

aCIIUPaHTOB.
Pazgesnbl AMCHUIVIMHBI U BUABI 3aAHATHI
Tabnuna 4.2. Pa3aensl AMCHUIUIMHBI U BUJIBI 3aHATUH C YKa3aHUEM TPYIO0EMKOCTH
Ne Haumenosanue Bunet yueGHOI paboThI U TPYIOEMKOCTbD, DopMbl
pa3zenoB U TEM q TEKYILETO
Beero | Jlex | Jla6 | II CP | KCP KOHTPOJIS
YCIIEBAEMOCTH

Pa3jnen 1. 3aKkOHOMEPHOCTH CTPOCHHSI M PEAKIIMOHHOM CIIOCOOHOCTH O

TAaHNYECKHX COeINHEeHU

CoBpeMeHHbIE NPECTABICHUS O

1 . 9 1 - 2 6 -
PHUPOJIC XMMHUECKOM CBSI3U
IIpocTpaHCTBEHHOE CTPOCHHE
OPraHUYEeCKUX MOJIEKYVIL.
2 | 9P ! Y 11 2 - 13| 6 -
BsanMmoneiicTBrue XUMHYECKA
HECBSI3aHHBIX ATOMOB M TPYIIT
Knaccudurammsa xuMmuueckmux
3 (vb 10 1 - 3 6 - CobecenoBanune
peakiuii
KomnyecTBeHHBIE TEOPUH KHACIOT U
4 s p 10 1 - 13| 6 -
OCHOBaHMUI.
5 BrusiHUe cpepl Ha CKOPOCTH | 9 5 5 5
paBHOBECHE OPTraHMYECKHUX PEeaKITHii
6 OcHOBHBIE THITBI HHTEPMEANATOB 9 1 3 5
OpPraHNYECKHUX PeaKIUi
Paznen 2. OcHOBHBIE TNl OPTAHMYECKUX PeaKIHil 1 NX MeXaHNU3MbI
HyxneodpunsHoe 3ameriieHue B
7 10 2 - 4 4 -
MM ()aTHIECKOM PSTy.
DnekTpodUILHOE 3aMEIICHNUE
8 pod HieHue y 10 2 - 4| 4 .
aToMa yriepoja
9 | Peakiuu SJIMMUHUPOBAHUS 10 2 - 4 4 -
CoOecenoBanue
10 | Peakuuu mpucoeqMHEHUS 10 2 - 4 4 -
[Teperpynmuposku. [Tomumepuzanus,
TeJIOMEpPHU3aInl. DIEKTPOCUHTES.
11 prsatl P 10 2 - | 4| 4 -

MonekynspHsble, COTIaCOBaHHBIE U
(bOTOXMMHYECKHE PEAKITHH.

Pa3nes 3. IIpyHOMNBI COBPEMEHHOT0 OPraHMYECKOr0 CHHTE3a U YCTAHOBJICHH

OPraHuYecKuX CoeTUHEeHU M

sl CTPOEHUsI

12

Br160op onTUManbHOTO MyTH CUHTE3A.
[TpuHIMIT PETPOCUHTETUYECKOTO
aHajan3a. DJIEMEHTOOPraHUYEeCKre
COEIMHEHUS] B OPraHUYECKOM
CUHTE3E.

CobecenoBanne
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Hcnonp30BaHne XUMUYECKUX U
(UBUKO-XUMHYECKUX METOOB IS

13 | ycTaHOBJIEHUS CTPYKTYPHI 9 1 - 2 6 -
OPraHUYEeCKUX COCIUHECHUM.
KombOunaropHasi 1 «3ejieHas» XuMHUHU.

Paznen 4. OcHOBHBIE KJIACCHI OPraHUYeCKHX BelllecTB

14 | Yraeromopoibl. 15 4 - 1 7 3

15 CrupThl, SMOKCUABI M TPOCTHIE 15 4 i 1 7 3
3(upb1

16 | KapOoHuIbHBIC COCIMHCHHS. 15 4 - 1 7 3

17 Eap6OHOBLIC KI%I;JJ'IOTBI U UX 15 4 i 1 7 3

POU3BOJHBIE. YTIEBOJOPOIBI Cobeceoparne

CuHTEeTHYEeCKOE HCIIOb30BaHHE

18 | peakmuii 251eKTPOOHUILHOTO 15 4 - 1 7 3
3aMEIICHUs] B ApDOMAaTHIECKOM PSTY
MeTo/p1 cCUHTE3a U peakluu

19 | apoMaTHUECKUX IeTePOIUKIHYECKIX 15 4 - 1 7 3
COeIMHEHU

Pa3nes 5. [loaroroBka K KAaHAUAATCKOMY IK3aMeHY

20 | loArOTOBKA K KatMAATCKOMY 108 | 18 | - | 36| 54 | - | Cobecenosanne
DK3aMEHY

Bcero yacoB: 324 63 - 81 | 162 18

PaGoueit  nporpammoil  mucuumiauHbl  «OpraHuuyeckas — XUMHUS»  [PEIyCMOTpEHa
caMmocTosTeNbHas paboTa oOyydaromerocs B oobeme 162 u. CamocrositenbHas paboTa MpoBOIUTCS C
LENbI0  YIayOJieHUsl 3HaHUM 1[0 JAMCUMIUIMHE M HOJKpeIsercs Yy4eOHO-METOIWYECKUM U
MH(OPMALIMOHHBIM O0OECIeYeHUEM, BKIIIOYAIOMIUM Y4Y€OHUKH, y4eOHO-METOJIUYEeCKHe MocoOus,
KOHCIIEKTBHI JIEKIMH, ydeOHOe U HayuyHOe IpOorpaMMHoe o0ecrieueHue, pecypcsl MIHTepHeT.

[lepeueHb peKOMEHIYyEeMbIX BUJJOB CAMOCTOATEIbHONU PabOTHI:

- peryisipHasi mpopaboTKa MPOHAEHHOro Ha JEKIMSIX y4yeOHOro Marepuana Io pasjesiam
Kypca,

- O3HAKOMJICHHE C JIMTepaTypoll B DIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX, BKJIIOYas
NyOJMKAlMU W3 HAYYHBIX JKypHAJIOB, IUTHPYeMbIX B 0a3zax Scopus, Web of Science, Chemical
Abstracts, PUHII;

- IOCEILIEHUE OTPACIEBBIX BHICTABOK, CEMUHAPOB, KOHPEPEHLIUN Pa3INYHOIO YPOBHS;

- yuactue B cemuHapax HMpHUX CO PAH no temartnke Kypca, Hay4YHO-METOIWYECKUX
CEMHMHapax JIabopaTopHii, MOCEIIEHUE 3allUT JUcCepTalluii Ha COUCKAHUE YUYEHOW CTENeHHU
KaHAMJ1aTa U I0KTOpa HayK;

- IOJITOTOBKA K CAa4e SK3aMeHa 110 Kypcy.

5. Opranusanus TeKyumero KOHTpPOJIsA M NPOMEeKYTOYHOH aTTecTalluu
110 UTOraM OCBOCHMS Y4eOHOM M CIHIIJIMHBI

Texkymmii KOHTpoOJb 10 guciumuinHe «OpraHuyeckas XUMHUS» OCYIIECTBISETCS B
cienyromux popmax: codece0BaHNe MO0 KOHTPOJIBLHBIM BOITPOCAM.

CobecenroBaHre — CpPEICTBO KOHTPOIs, OpraHU30BaHHOE B ¢dopMe cobecenoBaHUs IO
TEMaTHKE U3y4aeMOU TUCIUIUIMHBI, pACCUUTAHHOE Ha BBIICHEHHE 00beMa 3HaHUN 00y4arouerocs
M0 BCEM U3YYCHHBIM paszfelaM, TeMaM; CBOOOJHOTO WCIOJIb30BAaHUS TEPMHUHOJIOTUU IS
apryMEeHTHPOBAHHOT'O BbIPAKEHHSI COOCTBEHHOMN MO3UIIMH.

COGGCQI{OB&HHG MO0 KOHTPOJIbHBIM BOIpPOCaM W THCbMCHHBIM OTBCTAM Ha BOIIPOCHI
OILICHUBACTCS B COOTBETCTBUU CO CIICAYIONIMMHU KPUTCPUSIMH: apryMEHTHPOBAHHOCTH IMO3HIIHH,
LIMPOTA UCIIOJIB3YEMBIX TECOPETUYECKUX 3HAHUM.
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IIpoMesxkyTouHasi aTrecTanusi 10 JUCHUIUIMHE «OpraHudeckas XUMHUS» IMPOBOAUTCS Ha
BTOPOM rojy oOydeHus B (opMe HK3aMeHa M Ha YEeTBEPTOM ToAy B (opMe KaHIMIATCKOTO
9K3aMeHa.

Ok3aMeH (KaHAMJATCKUH DK3aMEH) — CpEACTBO, IO3BOJIAIOLIEE IOJYYUTh 3KCIEPTHYIO
OLIEHKY 3HaHUM, YMEHUH M HaBBIKOB, IIOJYYEHHbIX [0 MTOTaM H3Y4YEHUS JUCLMILIMHbI
«Opranuyeckas XuMus», MO3BOJIIONINX aCIUPAHTY aHATU3UPOBATh Pa3IUYHbIC (DAKTHI U SIBICHUS
B CBOEH MPOQeCCHOHAIBHOM 00JIaCTH.

Kangunarckuil sK3aMeH IPOBOAUTCS B IMPUCYTCTBUU HE MEHEE 2 UJIEHOB dK3aMEHallOHHON
KOMHMCCHH U3 COCTaBa, yTBepxkAeHHOro npukazoM no MpNX CO PAH, B ycTHOM WM MUCbMEHHOM
BUJIEC C MOCJIEAYIOUIMM YCTHBIM COOECEIOBAHHEM IO BOIIPOCAM, YKAa3aHHBIM B 3K3aMEHALIMOHHOM
owiere. Ha moAroroBky 0TBETOB B MMCbMEHHOM BUJE OTBOAUTCS | akaJeMU4ecKuil yac.

PesynpTaThl  clauM  9K3aMEHa  OLIGHUBAIOTCS  KaK  «OTJIUYHOY, «XOPOILOY,
«YAOBIIETBOPUTEIIBHO», «HEYAOBIECTBOPUTEILHOY.

Kpurepuu olieHuBaHMs OTBETA aclUpPaHTA!

- IUI1 OLEHKH «OTJIMYHO»: HaJIM4YUe TIIyOOKMX M HWCYEPNBIBAIOIINX 3HAHUH B 00BeMe
OporpaMMbl KaHAMJATCKOIO 3K3aMeHa, MpaBWIbHBIE U YBEpEHHbIE JCHCTBUS IO NPUMEHEHUIO
TEOPETUYECKUX 3HAHWM JJI pelleHus NMPAKTUYECKUX 3a]ady, IPaMOTHOE U JIOTUYECKH CTpOilHOe
U3JI0KEHNEe MaTepuaia Ipyu OTBETE, 3HAHUE JIOTIOJIHUTENFHO PEKOMEHI0BAaHHOM JIMTEPATypHI;

- JUIsL OLEHKU «XOpOILO»: HaJIW4ue TBEPJbIX W JOCTATOYHO MOJHBIX 3HAHUN IMPOrpaMMBbI
KaHJMJIATCKOI'0 HK3aMeHa, HE3HAYMTENbHbIE OIIMOKM IPU OCBEUICHWH  33aJaHHBIX BOIPOCOB,
IpPaBWIbHbIE AEUCTBUSI MO NPUMEHEHUIO TEOPETUYECKUX 3HAHUM Ui pelIeHUs NPaKTHUYECKUX
3ajiay, YETKOE M3JI0KEHUE MaTepuaa,;

- JUIsl OLIEHKU «YJOBJIETBOPUTEIBHO»: HAaJU4YME TBEPJAbIX 3HAHUM MPONUJEHHOIO MaTepuaa,
U3JI0KEHNE OTBETOB C OIIMOKAaMH, YBEPEHHO UCIPABISEMBIMH I1OCIE JOMOJIHUTEIbHBIX BOIPOCOB,
HE0OXOUMOCTh HABOJSIIMX BOIPOCOB, IPABWIbHBIE JEHCTBUS MO NMPUMEHEHHIO TEOPETHUYECKUX
3HAHUM U1 pelIeHNns IPaKTUYEeCKUX 3a/1a4;

- JUISL OLIEHKU «HEYAOBJIETBOPUTEIBHO»: HAIWYUE IpyObIX OIIMOOK B OTBETE, HEITOHHUMAaHHE
CYIIHOCTH HM3J1araéMoro BOIIPOCa, HEYMEHHUE NPUMEHATHh 3HAHMS Ha MPAKTUKE, HEYBEPEHHOCTb U
HETOYHOCTh OTBETOB Ha JIONOJHUTENbHbIE U HABOJSIIUE BOIPOCHI.

JlMcuuIuiiHa CUMTAeTCs OCBOGHHOM, eciM OOydaromMHCS MOJYYMI OLEHKY «OTIMYHOR,
«XOpOILI0», «YAOBIETBOPUTEIHHON.

OneHouHble cpeacrea Vi NpoBEeACHHUS TEKYHIETI0 KOHTPOJIA

IIpumMepbl KOHTPOJIBLHBIX BONIPOCOB /1JIsl IPOBe/IeHUs1 codece10BaHUA

1. TuOpuauszanus aroma yriaepoa.

2. VuTepmenuaThl OPraHUYECKUX PEAKIIMH.

3. Kunerndeckux u TepMOIMHAMUYECKHI KOHTPOJIh OPTAaHUIECKUX PEaKITUil.

4. KauecTBeHHBIE U KOJIMYECTBEHHBIE 3JIEKTPOHHBIE 3((PEKThI 3amecTuTeNeil Ha peaKIMOHHYIO
CIOCOOHOCTh OPTaHUYECKUX COCTUHECHHM.

5. IlepexonHble COCTOSHUS, TOBEPXHOCTh HM3MEHEHHUS CBOOOJHOW HHEPIUU OPraHUYECKHX
peaKkui.

6. Teopuu KUCIOT U OCHOBAHUH.

7. BnusHue pacTBOpHUTENE Ha CKOPOCTh U PABHOBECUE OPTaHUYECKUX PEaKIUil

8. IlpuHuumn TuHEHHOCTH U3MEHEHUH CBOOOAHOM sHeprun peakuuil. Y pasHenue ['ammera

9. T'omoOreHHBIH KaTalnnu3 B OPraHUIECKOM CHHTE3E.

10. MeTannoKOMIUIEKCHBIH U TeTepOreHHbIH KaTaiu3 B OpraHuyeckoM CHHTE3e.

11. MexdazoBblii KaTanu3 B OpraHM4eCKOM CHHTE3E.

12. Knaccugukaius OpraHMueCKUX peakluii 1 peareHToB.

13. M3omepust opraHUYECKUX COCTUHCHHI.

14. Metonpl TONYYEHHST M XUMHYECKHE CBOMCTBA IMpENENbHBIX YIJIEBOJAOPOAOB (AJIKaHBI,
[IAKJIOATKAHBI ).

15. Meronbl aCHMMETPUYECKOIO CUHTE3A.
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16. MeTobI OMYYECHUSI 1 XUMUUECKHE CBOMCTBA AJIKEHOB U JIMCHOB.

17. Metoibl NONYYEHUSI U XUMUUYECKHE CBOMCTBA AJIKHHOB.

18. MeTtobI MOMyYEHUSI 1 XUMUYECKHE CBOMCTBA ApOMATHUYECKUX YIIIEBOJIOPOJIOB.

19. Merobl MOTYYCHHS U XUMHYECKHUE CBOMCTBA OJHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.
20. MeToapl IOJIyYeHHS M XUMHYECKUE CBOMCTBA KapOOHWIBHBIX COCTMHECHUM.

21. Metomapl MOTYYCHHS] © XUMUYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

22. MeToapl IOJIYYeHHS M1 XUMHYECKHE CBOMCTBA a30TCOACPKAIIMX COSAMHEHUN (aMHUHO, HUTPO).
23. Metoabl MOTYYCHHS] 1 XUMUYECKHE CBOMCTBA CEPOCOIEPIKAIIMX OPTAaHUUECKUX BEIIECTB.
24. MeToapl IOJIYYeHHS M XUMHYECKUE CBOMCTBA MATH- U MIECTUWICHHBIX T€TEPOITUKIIOB.
25. MeToapl OJIy4eHHS, XUMHUYECKHE CBOMCTBA M IPUMEHEHUE YTIICBOJIOB.

26. Buonorndyecku BaKHBIE COSAMHEHUS] — aMUHOKHCIIOTHI, OSJIKY, HYKJICHHOBBIC KUCIIOTHI.

OIIeHO‘leIe cpeacrea AJsl MPOBEACHUA l'lpOMe)KyTO‘[HOi/i aTrreCralumn

OK3aMEHAIlMOHHBII OUJIET COCTOUT U3 TPEX TEOPETHUECKUX BOIPOCOB, TEMATHKA KOTOPBIX
[IPEACTABIICHA B IPOIPaMM€E KaHIUAATCKOIO SK3aMEHa.

Oo0pa3ubl OM1eTOB
Oprannyeckasi XuMHs
buner 1
1. Tuns! cBsi3el B OpraHMYECKON XUMUHU.
2. Ankanbl. MeTo/1bl CHHTE3a U peaKIMOHHAas CIIOCOOHOCTb.
3. OcuoBer criektpockormu SIMP. Ilpumenenue crnexktpockonuu SIMP '"H ans U3y4YEHHUS
CTPYKTYpbI OPraHU4YECKUX COCIUHEHUM.

buner 2

1. OnexTpoHHBIE AP DEKTHI. DIEKTPOOTPULIATEIHHOCTH ATOMOB U IPYIIIL.

2. Ankensl. HomeHnknarypa u ctpoeHne. MeTo/isl CUHTE3a.

3. OcuoBel cnektpockonuu SIMP. Ilpumenenue crekrpockornu SIMP BC s HA3Yy4YECHUS
CTPYKTYpbI OPraHU4ECKUX COCTUHEHUM.

buner 3

1. Konnenuuss  apomatuuHoctd. IlpaBuno  Xiokkens. Me30MOHHBIE  COEAMHEHHS.
AHTHAapOMaTUYHOCTb.

2. PeakiimoHHast CIOCOOHOCTH AIKEHOB.

3. OcuoBel  crnektpockonuu  SIMP. Ilpumenenue cnekrtpockonuu SIMP  Ha sapax
reTepoaToOMOB I U3yYEHHUsI CTPYKTYPbl OPraHUYECKUX COCTNHEHHM.

buner 4

1. TTonsTue o KoHpOpPMaLIMK MOJIEKYJIbl. BpalieHue BOKpYr CBsI3eii: BEIMYMHBI U CUMMETPHS
NOTEHUUAIbHBIX OapbepoB. DaKTOPHI, OMpeEIOIIIe SHEPTHUIO0 KOH()OPMEPOB.

2. CTpoeHre M HOMEHKJIATypa aJKMHOB. MeToJbl MOJY4YEeHHUS M CBOICTBA alleTUICHOBBIX
COCTUHEHUN.

3. OcnoBel cnekrpockonuu SAMP. Ilpumenenue nBymepHoW crekrpockonuu SIMP s
W3Y4YEHUS CTPYKTYPBl OPTAHUYECKUX COECUHEHNN.

bumner 5

1. DnanTHoMepus. ACHUMMETpPUS W XUPAJIbHOCTh. OJKBUBAJICHTHBIC, JHAHTUOTONHBIC U
JINACTEPEOTOIHBIE TPYIIIBI; WX MPOSBICHUE B XMMHYECKOM IOBEJEHUN MOJIEKYJ B XUPAIbHBIX U
axHpanbHBIX cpenax u crekrpax IMP. Homenknarypa onTuuecKkux aHTUTIONOB.

2. [Tonuenosie coenrHeHUs1. OCOOCHHOCTH CHHTE3a M PEAKIIMOHHON CITOCOOHOCTH.

3. Ilpumenenue cnekrpockonuu JI1P B opraHnueckoil XuMuu.
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burner 6

1. Kucnotet bpencrena u Jlsiouca. KucinotHo-ocHoBHOe paBHoBecue. Ilonstue pH.
Kunerndeckass u TepMoAMHAMHUYECKas KHCIOTHOCTh. YpaBHeHue bpencrema. OOmuii wu
cnenn(ruyecKuii KUCIOTHO-OCHOBHBIN KaTanus. CynepKucioTsl. @yYHKINU KUCIOTHOCTH.

2. CriupThl. MeTosbl CHHTE3a U PeaKkIui OJHOATOMHBIX CIIUPTOB.

3. [Ipumenenne koneOATENBHON M AJCKTPOHHOW CHEKTPOCKOIUU JJII U3YYCHUS CTPYKTYPHI
OpPraHUYECKUX COECIUHEHMI.

buner 7

1. HykneodunpHoe 3amenieHue B anudarudeckoMm psiay. Mexanuzmbl SN1 u SN2. Biusaue
CTPYKTYpHI cyOcTpaTa U MOJIIPHOCTU PACTBOPHUTENS HA CKOPOCTH U MEXAHU3M PEaKIUH.

2. MeTozpl cCUHTE3a U peaKkluu IBYXaTOMHBIX CIIUPTOB.

3. [Ipumenenne wmacc- W XpPOMATO-MAacCC-CIIGKTPOMETPUU  JUISI  W3YYCHHS CTPYKTYPBI
OpPraHUYECKUX COCTUHEHUI.

buner 8

1. HykneopunpHoe 3aMelieHne TpW  KPAaTHOH  yIIIepOA-YIJEpOTHOW CBS3M H B
apoMaTU4YecKoM sjpe. TUMHUYHBIE MEXaHU3Mbl HYKJICO(UIBHOTO 3aMEIIeHUs y Sp2-rHOpHUIHOTO
aToMa yriepoJa.

2. MeTo/1bl CUHTE3a U peaKkLK IPOCTHIX IPUPOB.

3. Xpomarorpaduyeckrie METOIbI i UX MPUMEHEHHE B OPTaHUIECKOM CHHTE3E.

buner 9

1. DnexTpodunbHOE 3amelieHue y aroma yriepoaa. Mexanusmel 3amenienust SE1, SE2, SEi.
HyxneodunpHpld Katanu3 3IeKTpO(UIBHOIO 3aMENICHUs. BiusiHHEe CTpYKTyphl cybcrpara u
3(deKTOoB cpeapl Ha CKOPOCTh M HAMPABIICHUE PEAKIIHA.

2. Amppernnbl U KetoHbl. Homenkmarypa. OcoOeHHOCTH cTpoeHHsl. MeTOIbl TOITydeHUs
aJbACTUI0B U KETOHOB.

3. PEHTreHOCTPYKTYpHBI aHAU3 ® €ro TNPUMEHEHWE I H3YYCHHUS CTPYKTYPBI
OpraHUYECKHUX BEILECTB.

buner 10

1. Peakiium  snauMuHMpOBaHHS  (OTIUEIUICHUS). MexaHnu3MBl  TETEPOITUTHYECKOTO
snumunupoBanuss E1 u E2. CrepeosnekTpoHHble TpeOoBaHUS M cTepeocnenuduuHocTs npu E2-
AIIMMUHUPOBAHHUU.

2. Peakuu anpaeruioB 1 keToHoB. OOpaleHne NoIsipHOCTH KapOOHMIIBHON TPYIIIBL.

3. CoBpeMeHHBIE METOIBI 00Pa0OTKH PEaKIIMOHHBIX MACC, OYMCTKH M BBIICICHHS POITYKTOB
peaKuuu.

buner 11

1. IlpucoenvHenne 1O KpaTHBIM  YIJIEPOJ-YIJIEPOAHBIM  CBSI3AM.  OIEKTpoUiIbHOE
npucoequHenrne. CuibHble U cialble 3JIEKTPOQHIIbI, MEXaHU3M U CTEPEOXUMHUS MPUCOETUHEHNUS,
PETrHO- ¥ CTEPEOCEIEKTUBHOCTD peakiuil. [Iprucoeqmuenne Kk cConpsiKEHHbIM CUCTEMAM.

2. HerpenienbHble aJIbJIETUABI M KETOHBI. METO/bI MOTyUeHHsI U PeaKLIUu.

3. OcuoBer criektpockormu SIMP. Ilpumenenne crnektpockonuu SIMP "H s U3y4EHUS
CTPYKTYPBI OPTaHUYECKUX COEIUHEHUMN.

buner 12

1. HykneoduibHOe npucoeIuHeHNE K KapOOHUIIBHOM TpyIIIIE.

2. Kap6onossie kuciotsl. Homenknatypa. OcoO€HHOCTH CTpOEHUs. MeToJbl MOJydeHUus U
TUIINYHBIE PEAKLIHH.

3. OcuoBel cnektpockonuu SIMP. Ilpumenenue crnexkrpockonuu SIMP BC nns HU3y4ECHUS
CTPYKTYpBI OPraHU4ECKUX COCITUHEHUM.
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buner 13

1. IleperpynnupoBKH B KApOOKATHOHHBIX HHTEPMEANATAX.

2. MeTopl MOTy4YeHHs] U CBOMCTBA MPOU3BOAHBIX KapOOHOBBIX KHUCIIOT: TajlOr€HaHTUAPUIOB,
AHTHJIPUJIOB, CIIOKHBIX 3(UPOB, HUTPUJIOB, aMUI0B. KeTeHbI, UX MOJy4eHHE U CBOWCTBA.

3. OcuoBbl criekTpockoruu  SIMP. Tlpumenenne cnektpockonuu SMP Ha smpax
reTepOaTOMOB /IS U3YyUYEHHUS CTPYKTYPbl OPraHUYECKUX COCTMHEHUM.

buner 14

1. PagukanbHble M MOH-paJIUKajbHbIE  pPEAKUMU  IPUCOCAUHEHUS, 3aMELIeHUs MU
JNMMUHHAPOBAHMSL.

2. Knaccudukanus peakuuil apoMaTH4YecKoro 3JeKTpO(QUIBHOIO 3aMelleHus. BiusHue
3aMECTUTEIICH.

3. OcuoBel cnekrpockonun SIMP. Ilpumenenune nBymepHoi crnekrpockonnu SIMP s
W3YYEHHUS CTPYKTYPbl OPTaHUYECKUX COCIUHEHUN.

buner 15

1. IlpuHuun peTpocuHTETHYECKOT0 aHan3a. CUHTOHBI 1 CHHTETUYECKUE SKBUBAJICHTHI.
2. MeTo/pl CHHTE3a ¥ CBOICTBA T€TEPOAPOMATHICCKUX COCTMHEHHN.
3. Ilpumenenue ciekrpockonuu JI1P B oprannueckoil XuMuu.

6. YueOHO-MeTOoAMUYeCKOEe U HH(POPMALMOHHOE 00ecredeHue JUCIUIIMHBI
OcHoBHas1 JInTepaTypa

1. Peytos, O. A. Opranuueckas xumus: B 4-x 1. T. 1/ O. A. Peyros, A. JI. Kypu, K. II. byrus.
— M.: bunowm. Jlabopatopus 3Hanui, 2014. — 567 c.

2. Peyros, O. A. Oprannueckas xumust: B 4-x 1. T. 2 / O. A. Peyros, A. JI. Kypu, K. II. byrus.
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 623 c.

3. Peyros, O. A. Oprannueckast xumusi: B 4-x 1. T. 3/ O. A. Peytos, A. JI. Kypn, K. II. Bytus.
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 544 c.

4. Peytos, O. A. Oprannueckast xumusi: B 4-x 1. T. 4 / O. A. Peytos, A. JI. Kypn, K. II. Bytus.
— M.: bunowm. JlabopaTopus 3unanuii, 2014. — 726 c.

5. Cmut, M. Opranuueckas xumusi Mapua. Peakiuu, MeXxaHU3Mbl, CTpOeHHE: YTIyOJIeHHBIN
Kypc JUIsl yHUBEPCUTETOB U XUMHYeckux By30B: B 4-x 1. T. 1 / M. Cmur. — M.: JIaGopaTtopus
3Hanui, 2020. — 458 c.

6. Cmut, M. Opraamueckass xumusi Mapua. Peakiun, MeXaHWU3MBbI, CTpOCHHE: YTIyOJICHHBIN
KypcC AJIsl YHUBEPCUTETOB U XUMHUYEeCKHX By30B: B 4-x T. T. 2 / M. Cmut. — M.: JlabopaTopus
snanui, 2020. — 539 c.

7. Cmut, M. Opranuyeckass xumusi Mapua. Peakiuu, MeXxaHu3Mbl, CTpOeHHE: YTIyOJIeHHBIN
KypC JUIsl YHUBEPCUTETOB M XUMHUYECKUX BY30B: B 4-x T. T. 3/ M. Cmut. — M.: JlabopaTopus
3nanmi, 2020. — 550 c.

8. Cwmut, M. Oprannueckass xumusi Mapua. Peakiuu, MeXaHU3MBI, CTpOCHHE: YTIyOJIICHHBIN
KypC JJIsl YHUBEPCUTETOB U XUMHUYEeCKHX BY30B: B 4-x T. T. 4 / M. Cmut. — M.: JlabopaTopus
3Hanuni, 2020. — 511 c.

JdonmosiHuTEIbHAS JIUTEpAaTypa

1. Anexcees, P.C. Peakuuu HYKJICOQWIBHOIO 3aMeIleHUs M SIUMHHHUpPOBaHUS: YuyeOHOe
nocobue s cryaeHtoB Bbicmieit mkonsl / P. C. Anekcees, C. C. Kapnos, B. U. Tepenum,
JI. U. JluanmoBa, M. B. JluBanmos. — M.: JIaGoparopwus 3uanuii, 2024. — 284 c.

2. baOkun, B. A. buoMacca HIHCTBEHHHIBI: OT XHMHYECKOI'O COCTaBa 0 HMHHOBAIIMOHHBIX
nponyktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumosa; ots. pen. A. A. CeMeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: U3n-so CO PAH, 2011. —236 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

bepnerr, JIx. Xumuueckass cBsi3b: mep. ¢ anria. / Jx. bepmerr. — M.:. Mup; bunowm.
JlaGopatopus 3Hanuii, 2015. — 245 c.

Iamoypr, 1O.JI. Teopuss u mpakTHKa »dJeKTpoocaxacHuss wetawioB / 1. 3anrapw,
1O. 1. 'amGypr M.: JIaboparopus 3uanuid, 2019. — 441 c.

['ono6okoBa, T. B. HekonneHcupoBaHHbIE BUIMHAIbHBIE TPHUA30Jbl: CIIpaB.ocodue /
T. B.T'ono6okoBa, JI. W. Bepemarmn, P. I'. JXwuros, B. H. Kwxnuses;, otB. pen.
A. 1. Cmupnos. — Upkyrck: UT'Y, 2012. — 133 c.

loncanBec, K. Hanoctpykryper B Ouomenunuue / K. Toncanec, K. XanpOepmranr,
K. Jlopencun, JI. Haup — M.: bunom. JIaboparopus 3nannmii, 2013. — 520 c.

I'punByn, H. Xumus snementoB: B 2-x 1. T. 1 / H. I'punaByn, A. Dpumo. — M.: JlaGopaTopus
3nanmii, 2023. — 607 c.

I'punByn, H. Xumus snementoB: B 2-x 1. T. 2 / H. I'punaByn, A. Dpumo. — M.: JlaGopaTopus
3Hanui, 2023. — 670 c.

I'ycapora, H. K. Xumus anerwiena: Hoseie rimaBer / H. K. I'ycapoBa, A. 1. Muxainega,
E. 1O0. Imunar, A. I'. Manskuna. — HoBocubupck: Hayka, 2013. — 368 c.

Kayen, XK. buomerannoopranunueckas xumus / XK. XKayen. — M.: bunom. JlaGopaTopus
3Hanui, 2015. — 496 c.

Wnuen, 3. OcHOBBI opranuueckoi crepeoxumuu / D. Wnuen. — M.: bunom. Jlabopatopus
3Hanui, 2014. — 703 c.

KoBanenko, JI. B. buoxumuueckue OCHOBbI XUMHUHU OHOJIOTMYECKH AKTHUBHBIX BEIIECTB:
yuebHoe ocooue / JI. B. KoBanenko. - M.: bunom. JlabopaTtopus 3nanuii, 2014 — 229 c.
Kysnenos, H. T. OcHoBbl HaHoTexHosoruu: yuyeOnuk / H. T. Ky3nenos, B. M. HoBoTopues,
B. A. XKabpes, B. 1. Mapronun. — M.: bunowm. Jlaboparopus 3nanmii, 2023. — 397 c.

Jlay, A. K. Hano- u 6uoxkommnosutsl / A. K. Jlay, ®@. Xyceiin, X. Jlagpau. — M.: bunom.
JlabopaTtopust 3nanui, 2015. — 392 c.

Maiictpenko, B. H. DnantnocenexktuBHbie ceHcopsl / B. H. Maiictpenko, I'. A. EBTiorus. —
M.: JIabopaTopus 3Hanuii, 2023. — 259 c.

Pamenckas, I'.B. ®apmaneBtnueckas xumus: yuebHuk / I'. B. Pamenckas. — M.:
Jlaboparopus 3uanwmii, 2021. — 640 c.

PomanoBckuii, b. B. OcHoBbl karanusza: yueO6Hoe mnocobue / b. B. PomanoBckuii. —
M.: bunowm. Jlaboparopus 3nanuit, 2015. — 172 c.

Peoxonkos, JI. 1. Hanomarepuansl: yuebnoe nocodue / JI. M. Peokxonkos, B. B. JIésuna,
2. JI. I3um3urypu. — M.: bunom. JlabopaTopus 3Hanuit, 2014. — 365 c.

CemenoB, A. A. buonoruueckass akTUBHOCTb NMPHUPOJHBIX coequHeHuit / A. A. CeMmeHOB,
B. T'. Kapues. — M.: MBOHII, 2012. — 520 c.

CunsBepcteiin, P. CnekrpoMerpuyeckas HAEHTH(QHUKAIMUS OPraHUYECKUX COEAMHEHUH /
P. CumsBepcreiin, @. Beocrep, 1. Kumi. — M.: JlabopaTtopus 3nanuii, 2023. — 557 c.

Cmut, B. A. OCHOBBI COBPEMEHHOI'O OPraHHMYECKOro CHHTe3a. YdeOHoe mocobue /
B. A. Cvmur, A. [I. luneman. — M.: bunowm. JIaGoparopus 3nanmii, 2014. — 750 c.
ConpnarenkoB, A. T. Ilecturuabl U peryasTopsl pocTa: MPHUKIAgHAs OpraHuyecKass Xumus /
A.T. ConnarenkoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlaGoparopus 3HaHUIA,
2014. - 223 c.

ConnarenkoB, A. T. IlecTuniuapl U perymisiTopbl pocTa: MpHUKJIaJHas OopraHu4ecKas XUMus /
A.T. ConnarenkoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlaGopaTtopus 3HaHuil,
2014. - 223 c.

CrapoctuH, B. B. Marepuansl u MeTOJIbl HAaHOTEXHOJIOTHMHU: Yy4yeOHoe mocobue /
B. B. Crapoctun. — M.: bunom. JlaGoparopwus 3nanuii, 2014. — 431 c.

Tutne, JI. JJomuHo-peakuu B oprannyeckom cunrtese / JI. Turue, I'. bpame, K. I'epuke; mep.
¢ auri. — M.: bunowm. JlaGoparopwus 3uanuii, 2010. — 671 c.

ToncrukoB, I'. A. CmoinsHble KHCIOTHI XBOMHBIX Poccun. Xumus, ¢apmakonorus /
I'. A. Tonctuxos, T. I'. Tonctukona, 2. 3. lllynen, C. E. Tonctukos, M. B. XBocto; HUOX
um. H. H. Bopoxnosa CO PAH. — HoBocubupck: Akagemuyeckoe u3aareiabctBo «I'eoy,
2011.-395 c.
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217.

28.

29.

30.

31.

32.

33.

34.

35.

TpaBens, B. ®@. Opranuveckas xumus: ydyeOHoe mocoOue ais By3oB: B 3-ex 1. T. 1 /
B. ®@. TpaBens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 368 c.

Tpasenb, B. ®@. Opranuveckas xumus: ydyeOHoe mocoOue mis By3oB: B 3-ex 1. T. 2 /
B. @. TpaBens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 517 c.

TpaBens, B. ®@. Opranuveckas xumus: ydyeOHoe mocoOue st By3oB: B 3-ex 1. T. 3 /
B. @. Tpasens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 388 c.

Tpodumon, b. A. Xumust nuppona. Hossie crpanunel / b. A. Tpodumon, A. Y. Muxanesa,
E. IO. lImunar, JI. H. Co6ennna. — HoBocubupck: Hayka, 2012. — 383 c.

XenbBuHKenb, JI. Cucremaruuyeckas HOMEHKJIATypa OpPraHUYECKUX COEOUHEHHH /
. XenpBunkenb. — M.: bunowm. JIaboparopus 3nanuii, 2014. — 232 c.

Uepnosa, C. B. @apmaneBtiueckas xumusi: yueobnuk s By3oB / C. B. UepHoBa; mox pen.
I'. B. Pamenckoii. — M.: bunom. Jlaboparopwus 3nanuii, 2015. — 472 c.

[Mumkun, I'. T'. HanosnekTpoHuka. DJIeMEHTHI, MPUOOPHI, YCTPOICTBa: yueOHOe mocobue /
I'. I'. lumkun, U. M. Arees. — M.: bunom. JIabopatopus 3Hanuit, 2011. — 408 c.
OnpmienOpoiix, K. Meramnoopranudeckass xumusi / K. DOnpmenOpoiix. — M.: bunowm.
Jlabopartopus 3nanuii, 2014, — 750 c.

OpoBckass, M. A. Xwumus apoMaTHYECKHX TCTCPOIMKIMYSCKAX COCTUHCHUHA /
M. A. KOposckas. — M.: bunom. Jlabopatopus 3nanuit, 2015. — 208 c.

DJIEKTPOHHBIE PecypChI

ApucroBa, H.B. TecTtoBblii KOHTpOJIIb MO KypCy OpPraHMYECKOH XUMHUHU. YTIJIEBOJIOPOJBI
[DnexTpoHHEIH pecypc]: yueoHOoe ocobue / H.B. Apucrosa, B.I'. Ypsnos, E.H. Odumnepos.
— OnekTtpoH. jgaH. — Kazane: KHUTY, 2004. — 254 c¢. — Pexum pocryna:
https://e.lanbook.com/book/13336. — 3ar1. ¢ 3kpaHa.

bepesun, [I.b. ba3oBblii Kypc opraHmyeckoil XuMuUu [DIEKTPOHHBIN pecypc]: ydeOHOE
nocodue / JI.b. bepesun, O.B. lllyxto, C.A. Ceip0y. — DnekTpoH. naH. — lBaHoBO:
NUI'XTY, 2011. — 168 c. — Pexxum goctyna: https://e.lanbook.com/book/4523. — 3arux. ¢
JKpaHa.

bepesun, JI.b. Opranmdeckas xumusi [DIEeKTpOHHBII pecypc]: ydeOHOe mocobue /
I.b. bepezun, O.B. Illyxto, C.A. Cripby, O.1. Kolipman. — Dnexrpon. gaH. — CaHKT-
[TerepOypr: Jlanb, 2014. — 240 c. — Pexum nocryna: https://e.lanbook.com/book/44754. —
3ari. ¢ ’KpaHa.

bopoBnes, M.B. Opranunyeckas XUMHSA: TEPMHHBI M OCHOBHBIE pEaKIUU [DIEKTPOHHBIN
pecypc]: yuebnoe nmocodue / U.B. bopoBneB. — DnexTpoH. gaH. — Mocksa: M3gaTenbcTBo
"JIaboparopus 3HaHUN", 2015. — 362 c. — Pexxum JOCTYyIIA:
https://e.lanbook.com/book/70742. — 3aru. ¢ 3kpaHa.

bypanrynosa, P.H. Opranunueckass xumus. ANMKIAYECKUE YIIEBOJOPOMABI [DNEKTPOHHBII
pecypc]: yuebnoe mocodbue / P.H. bypanrymosa, P.®. Kapumona, M.A. [lerpoBa. —
OnektpoH. paH. — Kazanms: KHUTY, 2016. — 112 c¢. — Pexum pocryna:
https://e.lanbook.com/book/102078. — 3aru. ¢ skpaHa.

ByxapoB, C.B. Xumus ¥ TEXHONOTHS TMPOIYKTOB TOHKOTO OPTaHUYECKOTO CHHTE3a
[DnexTponHbIit pecypc]: yuebnoe mocooue / C.B. ByxapoB. — Dnektpon. nan. — Ka3zaHnsb:
KHUTY, 2013. — 268 c¢. — Pexxum goctymna: https://e.lanbook.com/book/73483. — 3arm. ¢
JKpaHa.

Bacunwesa, .B. OcHOBBI OpraHndeckoil XuMuu [ IIeKTpOHHBIN pecypc]: yueObHoe mocodue /
N.B. BacunseBa, M.A. 3axapenko, U.B. IlpockyHoB. — OnektpoH. naH. — Kemeposo:
KemI'V, 2017. — 72 ¢. — Pexum poctyna: https://e.lanbook.com/book/102672. — 3arm. ¢
JKpaHa.

BepeBkun, A.H. Opranudeckast xuMus. Y4ueOHOe MOCOOUE AJIsi BBHITIOTHEHHS! JIa0OPaATOPHBIX
paboT MO CHHTE3y OpPraHWYECKHX BEIIECTB [DIEKTPOHHBIA pecypc]: ydeOHoe mocobue /
A.H. BepeBkun, B.1. Azapos, T.1. HunoBa. — OnextpoH. nan. — Mocksa: MI'TVY um. H.O.
baymana, 2011. — 39 c. — Pexxum mocrtyma: https://e.lanbook.com/book/104638. — 3ar. ¢
JKpaHa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BepeBkuH, A.H. Opranudeckass XxuMus. Y4eOHOE MOCOOHME IJIs BHIMOJHEHUST JTaOOPATOPHBIX
paboT 0 OCHOBHBIM METOJIaM OYUCTKH U BBIJCICHUS OPTaHUYECKHUX BEIIECTB [ DIEKTPOHHBIH
pecypc]: yuebHoe ocodue / A.H. Bepeskun, B.1. Azapos, T.1. Hunoga, I'.H. Konono. —
OnekTpoH. AaH. — MockBa: MI'TY um. H.D. baymana, 2013. — 33 ¢. — Pexum pocryna:
https://e.lanbook.com/book/104805. — 3ari1. ¢ sxpaHa.

Bunocnasckuii, B.A. Opranuueckas xumusi [DIEKTPOHHBIN pecypc|: yueObHoe mocobue /
B.A. Bunocnasckuii, .M. OcoBuoBa, B.11. A3zapoB. — DnekTpoH. 1aH. — MockBa: MI'TY
uMm. H.D. baymana, 2008. — 56 ¢. — Pexxum nmocryna: https://e.lanbook.com/book/104624.
— 3arJ. ¢ ’KpaHa.

BumBkoB, A.A. Opranuyeckass XHMHSI: OCHOBHBIE MOHATHUS [DJIEKTPOHHBIM pecypc] :
yuebHoe mocobue / A.A. BmmBko, A.B. IlectoB. — JOnexTtpoH. nan. — ExatepunOypr:
Yp®V, 2012. — 188 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/98443. — 3armn. ¢
JKpaHa.

BumBkoB, A.A. Opranuyeckass XuMUs: 3aJlaud WU yOPaXHEHUs] [DIEKTPOHHBIA pecypc]:
yuebHoe mocobue / A.A. Bmmkos, A.B. IlectoB. — DnexrtpoH. nan. — ExatepunOypr:
Yp®V, 2015. — 344 c¢. — Pexum nocrtymna: https://e.lanbook.com/book/98413. — 3arm. ¢
JKpaHa.

Henncos, B.Al. COopHuK 3a7a4 10 OpraHUYECKON XUMHH [DIEKTPOHHBIA pecypc]: yuebHoe
nocobue / B.A. Ienuncos, JI.JI. Mypeimmkun, T.b. Tkauenko, T.B. UyiikoBa. — DIeKTpoH.
maH. —  Canxkr-IlerepOypr: Jlawp, 2014. — 544 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/45971. — 3ar. ¢ 3kpaHa.

Henncos, B.fJl. COOpHUK KOHTpPOJIbHBIX 3aJaHWil 1O opraHudeckod xumuu. Y. 3:
ApomaTH4ecKue M TeTEPOLUKINYECKHE COCAMHEHUsI [DJIEKTPOHHBIM pecypc]: ydeOHoe
noco6ue / B.A. Jlenucos, JI.JI. Mypeiukun, T.b. Tkauenko, T.B. UyiikoBa. — DneKTpoH.
maH. —  Kemeposo: KemI'VY, 2009. — 8 c¢. — Pexum pocryna:
https://e.lanbook.com/book/30112. — 3ar1. ¢ 3xpaHa.

Heruko, K.A. CemuHapckue 3aHATHS 0 OPraHUYECKOM XUMHUHU [DJIEKTPOHHBIA pecypc]:
yuebHO-MeTonuyeckoe mocodone / K.A. Jerako, T.T. Kypsea, C.C. Kpasioga,
T.H. MaTtBeeBa. — OnekrtpoH. aaHn. — Tomck: TI'Y, 2013. — 80 c¢. — Pexum nocryna:
https://e.lanbook.com/book/44990. — 3aru. ¢ skpaHa.

3bikoBa, M.B. Oprannyeckas xumus. Knaccudukanuss v HOMEHKIATypa OpPraHMYECKHUX
coeuHEHUN [DNeKTpoHHBIA pecypc]: yuyebHoe mocobue / M.B. 3wikoBa, I'.A. JKomoGosa,
0.0. IlpumenoBa. — OnektpoH. gaH. — Tomck: Cubl'MYVY, 2014. — 111 c. — Pexum
noctyna: https://e.lanbook.com/book/105885. — 3aru. ¢ skpaHna.

Kpasmosa, C.C. Opranudeckas xumusi. Yacte 1 [DnexTpoHHsii pecypc]: yueOHoe mocodue /
C.C. Kpasuosa, T.T. Kypsesa, T.H. Marseesa, b.C. IIpsankun. — OnekTpoH. naH. — ToMck:
Try, 2013. — 92 c. — Pexum gocryna: https://e.lanbook.com/book/44989. — 3armn. ¢
JKpaHa.

KyBmmnoBa, E.M. Opraanueckas xumus. KapOOHHITIPOW3BOIHBIC — YIJIEBOJOPOIOB
[OnexTpoHHBI pecypc]: yduebHoe mocobue / E.M. KyBmmHOBa. — DIEKTpOH. JNaH. —
NBanoBo: UT'XTY, 2011. — 80 c. — Pexum nmoctyma: https://e.lanbook.com/book/4530. —
3ari. ¢ ’KpaHa.

Kysnemnos, JI.I'. Opranuueckas xumusi [DIEKTpOHHBIM pecypc]: ydeObHOe mocobue /
J.T". Ky3nenoB. — DnektpoH. nan. — Cankt-IlerepOypr: Jlans, 2016. — 556 c¢. — Pexum
noctyma: https://e.lanbook.com/book/72988. — 3armn. ¢ skpaHa.

JlabopaTopHBIil MPaKTUKyM IO KypCy OPTaHUYECKOW XUMHH [DJIEKTpOHHBIA pecypcl:
yaeOHoe mocobue / mox pena. A.M. I'omybeBa. — OmektpoH. naH. — MockBa: MI'TY uwm.
H.D. baymana, 2011. — 40 c. — Pexum goctyma: https://e.lanbook.com/book/52564. —
3ari. ¢ 3KkpaHa.

JluBanmno, M.B. Oprannueckas xuMmus. 3aJaddl Mo OOIIEMY KypCy C pelieHUsIMU : B 2 U
[DnexkTpoHHBIl  pecypc]: yueOHOoe mocobome / M.B. JluBanmos, [I'.C. 3aiinesa,
JL.W. JIuBannosa, H.C. I'ymiokuna ; mox pen. H. C. 3epupoBa. — DnekTpoH. gaH. — Mocksa:
N3narensctBo  "JlaGoparopust 3Hanmit", 2015. — 258 c¢. — Pexum npocryma:
https://e.lanbook.com/book/84111. — 3ar1. ¢ 3kpaHa.
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30.

31.

32.

33.

34.

35.

36.

JluBanmoB, M.B. Opraaudeckas XxuMus. 3aga4du 1Mo o01eMy Kypcy ¢ pemieHusMe : B 2 4. 1 g
[DnexTpoHHBIH  pecypc]: ydeOHoe mocobome / M.B. JluBanmos, I.C. 3aiinesa,
JLLW. JIuBanmoga, H.C. I'ymrokuna ; mox pen. H. C. 3edupoBa. — DnekTpoH. g1aH. — Mockaa:
WznatensctBo  "Jlaboparopus 3Hanmi", 2015. — 717 c¢. — Pexum pocryna:
https://e.lanbook.com/book/84112. — 3ari1. ¢ skpaHa.

Opranunyeckass XuMusi [DIEKTPOHHBIH pecypc]|: yd4eOHO-METOJHUYECcKOoe IMocodue / COCT.
T. H. I'pumienkoBa, I'. E. CokonoBa. — DnekrpoH. nan. — Kemeposo: KemI'Y, 2015. — 115
c. — Pexxum mocryna: https://e.lanbook.com/book/80075. — 3arm. ¢ skpana.

Opraandeckas XuMus [DIEeKTPOHHBIA pecypc]: yaueObHo-Meroauueckoe nmocooue / cocrt. C.C.
Kpasuosa, T.H. MatBeeBa. — DnektpoH. gaH. — Tomck: TI'Y, 2015. — 44 c. — Pexum
noctyna: https://e.lanbook.com/book/80212. — 3ari. ¢ 3kpaHa.

IIpecc, WM.A. OcHOBBI OpPraHMYeCKOM XUMHUHM JUIi CAMOCTOSITEJILHOIO  W3Y4YEHHUS
[DnexTpoHHBI pecype]: yueOHoe mocodme / M.A. Ilpecc. — Dnekrpon. man. — CaHKT-
[TerepOypr: Jlans, 2016. — 432 ¢. — Pexwum gocryna: https://e.lanbook.com/book/71727. —
3ari. ¢ 3KpaHa.

PeyroB, O.A. Opranuueckas xumusi. B 4 u. U. 1 [DnextpoHHblii pecypc]: yueOHUK /
O.A. PeyroB, A.JI. Kypu, K.II. Byrun. — Onektpon. maHn. — Mocka: M3gaTenbcTBoO
"JlaGopaTopus 3HAHUM", 2017. — 570 C. — Pexum JIOCTYyTIA:
https://e.lanbook.com/book/94167. — 3aru. ¢ 3kpaHa.

PeyroB, O.A. Opranuueckas xumusi. B 4 u. U. 2 [DnexTpoHHBIH pecypc]: yuyeOHHMK /
O.A. PeyroB, A.JI. Kypu, K.II. Byrun. — Onektpon. man. — Mocka: M3gaTenbcTBoO
"JlaGopaTopus 3HAHUM", 2017. — 626 C. — Pexum JIOCTYyTIA:
https://e.lanbook.com/book/94168. — 3ar. ¢ skpaHa.

PeyroB, O.A. Oprannyeckas xumus : B 4 4. Y. 4 [DnexkTpoHHBI pecypc]: y4eOHUK /
O.A. PeyroB, A.JI. Kypu, K.II. Byrun. — Onekrpon. maHn. — Mocksa: M3gaTenbcTBoO
"JlabGopaTopus 3HAHUM", 2016. — 729 C. — Pexum JIOCTYyTIA:
https://e.lanbook.com/book/84139. — 3ar. ¢ skpaHa.

PomanoBckuii, b.B. OcHOBbI KkaTanmuza [DIeKTpOHHBI pecypc]: ydeOHOoe mocobue /
b.B. PomanoBckuii. — OnektpoH. 1aH. — MockBa: M3narensctBo "Jlabopatopus 3HaHMi",
2017. — 175 c. — Pexum nocrymna: https://e.lanbook.com/book/94126. — 3ari. ¢ skpaHa.
Tpasenn, B.®. Oprannueckas xumusi. B 3 1. T. 1 [DnexTpoHHbIN pecypc]: yueOHOe nmocodue /
B.®. TpaBenb. — DnekTpoH. gaH. — Mocksa: U3narensctBo "JlabopaTtopus 3nanuii", 2015.
— 401 c. — Pexxum noctymna: https://e.lanbook.com/book/84108. — 3ar1. ¢ skpaHa.

TpaBenb, B.®. Oprannueckas xumus. B 3 4. T. 2 [DnexktpoHHbIN pecypc]: yaeOHOe mocoOue
/ B.®. TpaBenb. — OnekTpoH. naH. — Mocksa: W3narensctBo "Jlaboparopus 3HaHuUil",
2015. — 550 c. — Pexxum nocrymna: https://e.Janbook.com/book/84109. — 3ari. ¢ skpaHa.
Tpasens, B.®. Oprannyeckas xumus. B 3 1. T. 3 [DnexTponnslit pecypc] : yueOHOe mocodue
/ B.®. TpaBeHb. — OnekTpoH. n1aH. — MockBa : M3narensctBo "Jlaboparopust 3HaHMA",
2015. — 391 c. — Pexwum poctyma: https://e.lanbook.com/book/84110. — 3aru. ¢ s3xpaHa.
Xenesuna, O.I'.  Opranumueckas  xumus. [lomudyHKIMOHANBHBIE  MPOW3BOIHBIE
YTJIEBOJOPOAOB [ DNEKTPOHHBIN pecypc|: yueoHoe mocodue / O.I'. Xenesuna, A.C. Mansicona,
C.A. CpipOy. — DnextpoH. nan. — MBanoso: UT'XTY, 2016. — 97 ¢. — Pexwum nocryna:
https://e.lanbook.com/book/96111. — 3ar. ¢ 3kpaHa.

[MTa6apos, FO.C. Opranuueckas xumus [InekTpoHHbIA pecypc]: yueOnuk / FO.C. [1labapos.
— DOmnektpoH. naH. — Cankr-Ilerepoypr: Jlans, 2011. — 848 ¢. — Pexum nocryna:
https://e.lanbook.com/book/4037. — 3ar. ¢ skpaHna.

[umyns, A.H. Kypc nexumii mo opraHWYecKOd XUMHUU [DNEKTPOHHBIH pecypc]: yueOHoe
nocobue / A.H. Hlunyns, F0.A. besruna, E.B. Bonocosa, E.B. [1amkoBa. — DneKkTpoH. AaH.
— CraBporoib: Ctl'AY, 2014. — 116 c. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/61142. — 3aru. ¢ ’kpaHa.

KOpoBckas, M.A. OcHOBBI OpraHUYEeCKON XUMHUH [ DJIECKTPOHHBIN pecypc]: yaueOHoe mocodue /
M.A. HOposckas, A.B. Kypkun. — OnekrpoH. gaH. — Mocksa: W3narenscTBo
"JlabopaTopus 3HaHUM", 2015. — 239 C. — Pexxum JIOCTyTA:
https://e.lanbook.com/book/66365. — 3ar1. ¢ 3kpaHa.
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PexomeHnayeMble HCTOYHMKH HAYYHO-TeXHHMYECKOH HHpopManuu
Hay4Ho-TexHn4eckue ;KypHaJabl u3 ondanorednoro ¢pouna UpUX CO PAH:

Becthuk Poccuiickoii akageMuu HayK.

Bricokomonekynsapusie coequHenus. Cepus A: @u3uka noJuMepoB.
Bricokomounekynsipabie coequnenus. Cepus b: duzuka noammepos.
Jloknazasl akaieMuy HayK.

Kypnai obmelt xuMumu.

’KypHan opraHM4ecKoi XUMHH.

JKypHau npukIi1agHON XUMHUH.

JKypHan CTpyKTypHOI XUMUU.

N3Bectusa Akanemun Hayk. Cepus XUMHUYECKas.

. Ycnexu XuMuu (3JEKTPOHHBIN KypHAI).

. XUMHKO-(apMaIieBTUYECKUH KypHAI.

. X¥MHsI B THTEPECAX YCTOMYUBOIO Pa3BUTHSI.
. X¥UMUS T€TePOLUUKINYECKUX COCTUHECHUM.

. DIIEKTPOXUMHUSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

JIEKTPOHHO-0M0/IHOTEeYHbIe CHCTeMbI NPodeccoHaIbHbIe 0a3b] JaHHBIX,
nH(pOpPMAIOHHBIE CIIPABOYHbIE U MOMCKOBBIE CHCTEMBI:

Xumuueckass pedeparuBHas ciyx06a AmepukaHckoro xumuueckoro oomectBa CAS
SciFinder https://sso.cas.org/

denepanbHBI HHCTUTYT MPOMBIIUIEHHOM coOcTBeHHOCTH http://www1.fips.ru.

DdenepanbHas Ciry:k0a 10 HHTEIUIEKTyalIbHOM coOcTBeHHOCTH http://Www.rupto.ru.

The United States Patent and Trademark Office http://www.uspto.gov.

Academic Reference — 0a3a maHHBIX MOJHOTEKCTOBBIX AHIJIOSN3BIUYHBIX PECYPCOB MO BCEM
aKaJeMUYeCKUM JMCIUIUIMHAM, OImyOrKoBaHHBIX B Kurtae https://ar.cnki.net.

basa ruruposanus PUHIT https://www.elibrary.ru/.

baza maHHBIX 37eKTPOHHO-OMOIMOTEUHOM crucTeMbl «Jlanby» https://e.lanbook.com/.

Pecypcbl ypanennoro nocryna u 6a3bl naHHeix OI'BYH TocynapcrBenHoil myGnuuHOM
Hay4dHO-TexHn4eckoit onbmmorexn CO PAH http://www.spsl.nsc.ru/.
DneKkTpoHHO-O0ubnoreunas cucrema Llenrpansuoit Hayunoit 6mbmmorexku MHI CO PAH (na
6aze AUBC «Mpoucy) http://csl.isc.irk.ru/.

Royal Society of Chemistry: 6a3za qanasix RSC DATABASE https://www.rsc.org/.

Wiley: Komnexmust xypranos Database Collection https://onlinelibrary.wiley.com/.
CnpaBouno-npaBoBas cucrema "KoncynsrantlLmroc" https://consultant.ru/

Caiit BAK Muno6pnayku P® https://vak.minobrnauki.gov.ru/.

DnekTponHas nHpopManmonHo-oopazoBarensHas cpena UpUX CO PAH
http://eios-irich.com.ru/moodle/.

[Topran nuist acnupaHTOB U cOMCKaTeslel yueHoil crenenu: http://www.acnupanrypa.pd/.

BbecniiaTubie opunmnanbHble OTKPbITHIE pecypebl UHTEpHeT:

Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc oOwvenunsier 6onee 10000 HaydHBIX >KypHAJIOB IO Pa3IMYHBIM OTPACIsAM 3HAHHUN
(oxoJ0 2 MuLTHOHOB cTateit) n3134 ctpad mupa.

Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3ze pazmemieno 6omee 3000 KHHUT MO pa3IMYHBIM OTPACIISIM 3HAHUH, MPEAOCTABICHHBIX
122 Hay4yHBIMU U3/1aTEIHCTBAMH.
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3. BioMed Central https://www.biomedcentral.com/
baza mannbix Britouyaet 6onee 300 peneH3UpyeMBbIX KYPHAIOB 110 OMOMEAMIIMHE, MEIUIITHE
U €CTEeCTBEHHbIM HaykaMm. Bce craThu, pa3MelieHHble B 0a3e, HaxXoAsaTcsi B CBOOOJIHOM
JIOCTYIIE.

4. DnexTpoHHBIH pecype arXiv https://arxiv.org/

KpynHeiimmm GecriyiaTHbIA apXUB 3JIEKTPOHHBIX HAYYHBIX ITyOJIUKAIMHA 10 pa3aenaM QU3NKH,
MaTeMaTUKu, MHGOPMATHKH, MEXaHHUKH, aCTPOHOMUHU U Ouojoruu. Mmeercs mnoapoOHbI
TEMaTUYECKUM KaTaJor ¥ BO3MOXHOCTb [TOMCKA CTAaTel M0 MHOKECTBY KPUTEPUEB.

5. Komnekuus xypuaioB MDPI AG http://www.mdpi.com/

MHoOTOIUCIUTIIMHAPHBIA 1TH(PPOBON HW3MATEILCKHI pecype, SABISIETCS IUIaTGOpMON IS
PELEH3UPYEMBIX HAYUHBIX KYPHAJIOB OTKPBITOTO Aoctyna, u3gatoummxcs MDPI AG (bazens,
[Beitnapus). M3naTenbcTBO BhITyckaeT 6osee 120 pa3HOOOpa3HbIX 3JIEKTPOHHBIX KYpPHAJIOB,
HaXOJAIINUXCS B OTKPBITOM JIOCTYIIE.

6. HzmatenncTBO ¢ OTKpBITHIM goctymoM InTech http://www.intechopen.com/

[lepBoe u KpymnHeiiliee B MUpPE U3ATENIbCTBO, MYOJIMKYIONIEE KHUTU B OTKPBITOM JIOCTYIIE,
okoino 2500 Hayunbix u3ganuil. OCHOBHAS TeMaTHYeCKasl HANpaBICHHOCTh - (PU3UYECKUE U
TEXHUUYECKHUE HAYKH, TEXHOJIOTMH, MEUIIMHCKUE HAYKU, HAYKH O SKU3HHU.

7. bBa3za manHbIx xumuueckux coequHeHnit ChemSpider http://www.chemspider.com/
ChemSpider — ato OecmiiatHas XUMHYecKash 0a3a JaHHBIX, MPEAOCTABISIONIAs OBICTPBIN
JnocTyn K Oonee yeM 28 MUJUIMOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHON WMH(MOpMAIIUU.
Pecypc mpunammexur KoponeBckomy xumudeckomy oOmiectBy BemmkoOputanmu (Royal
Society of Chemistry).

8. Komnekmust xypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - kommekuusi >KypHaJoOB, B KOTOpPBIX MYOJIMKYIOTCS OTYETHl O HOBBIX
UCCJIEIOBAHMSIX B 00JIACTH €CTECTBEHHBIX HAyK M MEIMLUHBL. Bce KypHanbl pa3zMelieHbl B
ceobogHoM goctyne (Open Access), Bce CTaTbd MPOXOAAT CTPOTO€ HAy4YHOE
peLEeH3UPOBaHNUE.

1. MaTepHaJIbHO-TeXHI/I‘leCKOE odecneuyeHue HaquO-HCCHe)IOBaTeHbCKOﬁ paﬁDTbl

B coorBercTBHM ¢ y4eOHBIM IUTAHOM 3aHATHS MO JAUCHUIUTHHE «OpraHudYecKas XUMHUS»
pOBOJATCS B (hopMe JIEKIUH, MPAKTUYECKUX 3aHATUH U caMOCTOATENbHOM paboThl 00ydaromerocs.

s peanusanuu 00pazoBaTENIbHOIO Ipolecca B GpopMme JIEKIMH U MPAKTUUECKUX 3aHATUI
UCTIOJIB3YIOTCS CIENYIOIME MMOMEUICHUs: MaJblid JIGKIMOHHBIA 3an (OmOIMoTeKa), OCHAIEHHBIN
KOMIIBIOTEpAaMH C JIOCTYNIOM K 0a3aM JaHHBIX U BbIXOAOM B HMHTepHeT, y4eOHOIl meOenbio u
JIEMOHCTPAIlMOHHBIM  000py/IOBaHMEM (KOMIIBIOTEp CO CpEeACTBaMHU 3BYKOBOCIIPOM3BEIEHUS,
IPOEKTOP, IKPaH).

Jnis ocBOeHMs TporpamMmbl OOY4YeHHsS W I BBIOJHEHHMS TPAKTHUECKUX U Hay4HO-
UCCIIEIOBATEIIbCKUX PadOT TIO0 TeMe JUCCepPTAllU KaKJOMYy acCHUpPaHTy TPEIOCTaBICHO
UHIUBUYyallbHOE pabouee MeCTO, OO0OpYIOBAaHHOE MPUTOYHO-BBITSDKHOM — BEHTHIIALIUEH,
BOJIOTIPOBOIOM, BOJIOOTBEJICHUEM, BO3TyXOBOIOM. ACIHPAHTHI HMEIOT BO3MOKHOCTD UCTIOIH30BATh
MaTepHaIbHO-TEXHUUECKUE CPEICTBA J1abopaTopuii, B KOTOPBHIX BBIMOJHAIOT AMCCEPTAL[MOHHBIE
paboThl (OpPrTeXHUKA, PEAKTUBBI, PACXOHBIE MaTepHAIIbI, JTabopaTopHas MOoCyaa, U3MEPUTEIEHOE
o0opymoBaHue).

[IporpammMHoe obecrieueHme:

JIM1eH3MOHHbIE TPOIYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Sanexc TenmeMocT — cucTeMa  BHICOKOH(EPEHIICBSI3M € BO3MOXKHOCTBIO  OOMEHa

COOOLICHUAMH U Nepeaueii KOHTEHTa B PeXKUME PEaTbHOTO BPEMEHH.

CBobomno pacmpocrpansemoe [10: 6paysep Sunekc, Mozilia Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TeKCTOBOM, roiocoBoil u BuaeocBszu cBsa3u Skype7.41.0.101; nporpamma s
CO3MIaHUs DJIGKTPOHHBIX Yy4eOHBIX mpoaykroB Moodle 3.2.; mporpamma st TpocMoTpa
anekTpoHHBIX JokyMeHToB Foxit PDF Reader 9.1.0.5096; apxusarop 7zip 17.01 beta.

22


https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/

ITpubopnas 6a3a:

OCHOBY MaTepUaIIbHO-TEXHUYECKOH 0a3bl MHCTHTYTa COCTaBIAIOT JBa LU(POBBIX
MynbTHSACpHBIX Dyphe-cnekrpomerpa SIMP (DPX 400 m AVANCE 400), peHTreHOBCKHA
mudpakromerp Bruker D8 ADVANCE, pentrenoBckuii mudpakromerp D2 PHASER,
nHppakpacupiii Dypbe-criektpomerp Vertex 70 ¢ Paman mpucrtaBkoi, mH(ppakpacHeiii Dypbe-
cnekrpomerp Excalibar HE 3100 Varian, mukpoananuszarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, OITP-cnexkrpomerp ELEXSYS E580, yctanoBka
HAHOCEKYHIHOTO MMIYJIBCHOTO (oTONIN3a, XpomaTromacc-criekrpomerp QP-5050A, xpomaTomacc-
crektpometp Agilent 5975 ¢ xumudeckoit nonuzanuent, TanaeMubiii TOF/TOF macc-cnekrpometp
Ultra Flex, snextponnsnii mukpockon TM 3000 Hitachi, ciekrpodayopumerp FLPS920 Edinburg
Instruments, Y ®/BU/I-ciekrpomerp LAMBDA 35 u ausnbkomeTp.

Jls npoBeieHNs KBaHTOBO-XMMHUYECKUX PACYETOB UMEIOTCSI KOMIIBIOTEPHI B 1a00PaTOpUsIX U
BBIUMCIUTENbHBIN KitacTep 39111/11216/14T6.

JInieH3noHHOE MporpaMMHOE oOecreueHue, BCTPOSHHOE B COOTBETCTBYIOIIHME MPUOOPHbBIE
KOMIUIEKCBI, SIBJISIOLIEECS] €r0 HEOThEMJIEMOW 4YacTbio, OOecreuuBarouieil (yHKIMOHUPOBaHUE
pUOOPOB:

— Gaussian 09, [lakeT KBaHTOBO-XMMHYECKHX IpPOTpaMM, IS pacueTa TeOMETpUH U
AIIEKTPOHHBIX XapPaKTEPUCTUK MOJICKYII.

— Apex 2, Apex 3, [TIporpammbl  anst  00paOOTKM ~ JaHHBIX ~ MOHOKPHCTAJIBLHOTO
TPPaKTOMETPA;

— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucrannorpadgudeckast 6a3za JaHHBIX
U TIAKEeT Mporpamm Jiisl paboThl ¢ 6a30ii JaHHBIX;

— TurboMol, ITakeT KBAHTOBO-XMMHUYECKUX MPOTPAMM, JUIS PacueTa TEOMETPUU U DIICKTPOHHBIX
XapaKTEpUCTUK MOJIEKYII;

— XWinNMR, IIporpamma asis 3anucu U 00pabOTKH TaHHBIX criekTpomeTpa AMP;

— TOPAS, EVA, IIporpammsl 17151 00paOOTKH TaHHBIX TOPOIIKOBOTO AU pakTomMeTpa,;

— PDF-2, ba3za qaHHBIX TOPOIIKOBBIX AU(PPaKTOrpaM HEOPraHUYECKUX COSTUHEHHIH;

— ResolutionsPro Opus, [1aket nporpamm, st 3anucu u 06padotku NMK-crexTpos;

— Lambda35, IIporpamma ass 3anucu 1 00padoTku Y @-CreKTpoB;

— IIporpamma Flexanalysis 3.3 mjig 00pabOTKHM MaccuBa JaHHBIX 110 OMOMOIMMEpPaM, HEJETYInX
OMOMaKpOMOJIEKYJI, OJTUTOMEpPaM, CUHTETUYECKUM TIOJTUMEPAM, COJISIM M HEJIETYUHX BELIECTB;

— Xepr, XSophe, XeprView, [laker nporpamm Juist 3anucu 1 00pabotku cnektpos DIIP.

C OTKpBITON TULIEH3HE:

— Dalton2016, nakeT KBAaHTOBO-XUMHUYECKUX MIPOTPAMM, UCIIOJIB3YEMBIX IJISl pacueTa, U3yuyeHHUs
CBOICTB BEILIECTB, MOJCIUPOBAHMSI pEAKLIN;

— DIRAC, nporpamma Jij1st aTOMHBIX M MOJIEKYJISIPHBIX TPSMBIX UTEPATUBHBIX PEISATUBUCTCKUX
BBIUMCJIEHUM Ha BCEX AJIEKTPOHAX, BBIYMCICHUN MOJIEKYJISPHBIX CBOMCTB C MCHOJIb30BAHUEM
PENATUBUCTCKUX KBAHTOBO-XUMHUYECKUX METO/IOB,;

— ORCA software, maker KBaHTOBO-XMMHYECKUX IPOrpaMM, HCHOJIb3YeMbIX JUJIsl pacuera,
W3Y4YEHUS CBOMCTB BEILIECTB, MOJECINPOBAHUS PEAKIIHI.
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Caenennst 00 yTBep:kaeHuH pado4eil mporpaMMsbl y4eOHOH THCHUTIINHBI

HA O4YepeqHO y4eOHbIi roJ U perucTpanus H3MeHeHHuil

YueOHbIi roa

Pemenue YueHnoro coseta
(Ne npomoxona, oama
3acedanus)

TToamuce

OTBCTCTBCHHOI'O
(D.U.0., noonucw)

Howmep usmenenus
(unu 6e3 uzmenenutr)

Conep:xanue U3MeHeHH U (6Hocumcsa om pyKu):
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