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Paboyas mporpamma cocraBieHa B COOTBETCTBHH c QeniepanbHBIMU  TOCYIAPCTBEHHBIMMU
TPeGOBAHUAMH K CTPYKTYpe TIPOrpamMM MHOATOTOBKH HAy4HBIX U HAyYHO-TIEarOrMYeCKUX KaIpoB B
aCIHPaHType (afbIOHKTYPE), YCIOBUAM HX pPeaIH3aluy, CPOKaM OCBOCHHs ITHX IPOTPAMM C
YHETOM PasIUYHBIX (opM 00ydeHus, 06pazoBaTebHBIX TEXHONOTHHA H 0cOBEHHOCTEMH OT/I€TBHBIX
KaTeropui acIMpanToB (aIbIOHKTOB), yTBEPKIEHHBIMH [Ipukasom Muno6prayku Poccum ot
20.10.2021 Ne 951 u [TonoxeHHeM 0 TTONrOTOBKE HAy4YHBIX M HAyYHO-TIEIArOTHYECKHX KaJpoB B

aCHpaHType (aIBIOHKTYpE), yTBep:KIeHHbIM [[0CcTaHOB e H EM IIpaButenscta P® ot 30.11.2021
Ne 2122.

PaGouas nporpamma coctasnena "%aﬁ-'%-&ﬁxﬁ,ﬁ A

PABOYAS ITPOTPAMMA PACCMOTPEHA U OIIOBPEHA Ha 3acemanum Yuenoro
cosera MpUX CO PAH (Ilpotoxon Ne £ ot « £29» wrortf 2025 1.)




1. Henu u 3a1a4n y4eOHOMH TUCHHUILIMHBI

Heab u3yueHus aucuuiuinHbl «OpraHUyecKass XUMHs»: MPHOOpeTeHue (PyHIaMEHTAITbHBIX
3HaHUH W  MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi  MPOQECCHOHAIBLHOW  HAy4YHO-
UCCIIEI0OBATEIbCKOW, MHHOBAIIMOHHONW M 00pa3oBaTeIbHOM JEATEIBHOCTH B OOJIACTH OpPraHMYECKON
XUMHUHA M B CMEXHBIX 00JIACTAX HaykH; (opMupoBaHHE 000O0IIAIONIEH TEOPETHYECKOW Oa3bl IS
U3y4YCHHS (PYHIAMEHTAILHBIX OCHOB OPTaHMYECKON XMMHHU M BO3MOXKHOCTH MX HCIOJBL30BAaHUS Ha
NPaKTHKE.

3amaun:

- (hopmupoBaHHe y 00yUYarOIIUXCS COBPEMEHHBIX NPEACTABICHUH 00 OpraHWYeCKON XMMUH,
€€ POJIK ¥ 3HAYMMOCTH B COMTOCTABIICHUU C IPYTUMH XUMUYECKIMH HAYKaMU;

- (hopmupoBaHKue TIYOOKOTO TMOHUMAHHUs OOIIMX 3aKOHOMEPHOCTEH 3aBUCHUMOCTH CBOWCTB
OpPTaHWYECKUX COSAMHEHHUI OT UX CTPOCHHS,

- OCBOCHHE HAaBBIKOB TEOPETHYECKOTO  aHAJM3a  PEe3yJbTaTOB  AKCIEPUMEHTAIBHBIX
WCCJICIOBAHHI B 00JIACTH OPraHUYECKOU XHUMHUH;

- OCBOGHHE METOJOB IUIAHUPOBAHHS OKCICpUMEHTa M  00pabOTKM  COOCTBEHHBIX
HCCIICIOBAHNIA;

- o0yueHHe YMEHHIO CHCTEMaTH3UupoBaTh M  0000IIaTh pe3ylabTaThl COOCTBEHHBIX
WCCJICIOBAHHUI B COTIOCTABIICHUH C U3BECTHBIMH JINTEPATYPHBIMH JIAHHBIMH;

- oOyueHre yMeHHIO O(OPMIISTh pE3yJIbTaThl COOCTBCHHBIX HCCIICJIOBAaHUN B BHJIE
myOauKanui, OTYETOB, 10KJIa/10B.

2. MecTo IMCHHUILINHBI B CTPYKTYPe NPOrpaMMbl aCIMPAHTYPbI

Hucnumumna «Opranudyeckas XUMHSD) SIBISIETCS YacThi0 00pa3oBaTENBHOTO KOMIIOHEHTA
(ITogpaznmen 2.1.2.2. pazmena 2.1.2. «lucuumiauHel MO0 BBIOOpPY») MPOTpaMMbl ACIUPAHTYPHI 10
Hay4yHOMU crienuanbHOCTH 1.4.7. BICOKOMOJIEKYIIPHBIE COETUHEHUSI.

YueOHasi AUCHMILTUHA pealn3yeTcs Ha BTOPOM rogay oOydenwus, B 3-4 cemecTpax, B o0beme
6 3.e.

3HaHMS, YMEHHUS M HaBBIKH, MPUOOpPETEHHBIC AacCMUpaHTaMU IO pe3yJibTaTaM H3yUYeHUS
yueOHOl muctumunHbl «OpraHudecKas XUMHUs), UCHOIB3YIOTCS UMH ISl CIA4Yd KaHHIATCKOTO
9K3aMeHa U MpPU HalMCaHUM JUCCEPTAIMOHHOM padOThl HA COMCKAaHUE YYEHON CTENeHM KaHAuaaTa
HayK.

3. TpeboBanus K pe3yJbTaTaM O0CBOEHUsI AU CHUILIMHBI:

[To oxoHYaHNUU U3YYEHUS JUCHUILIMHBI aCIUPAHTHI TOJIKHBI Oy TyT:
3namo:
® METOJbl IOJIy4EHHUs, XMMHUYECKHE CBOMCTBA M IPAKTUYECKOE HCIIOIb30BAHUE OCHOBHBIX
KJIACCOB OPraHMYECKUX COCTUHEHUMN;
TUIIOBBIE METO/Ibl OPraHNYECKOI0 CUHTE3a, UCII0JIb3yEMbIE pEareHThl U 000pyA0BaHUE;
MEXaHHU3Mbl OCHOBHBIX OPraHMYECKUX peaklnid, TOJX0Abl 1 METOAbl U3yUYEHUSI MEXaHU3MOB,;
BJIMSIHAE CTPOEHUS Ha PEAKLMOHHYIO CIIOCOOHOCTh OPraHNYECKUX COeIMHEHUH;
(U3UKO-XMMUYECKHE METOJbl MCCIIEOBAaHUS CTPOCHUS OpPraHUYECKHX COEIMHEHUH U
OpPTraHWYECKHUX PEAKLIN;
® COBPEMEHHYIO TMEPUOAMYECKYIO JUTEpaTypy (KypHAJIbI) M JJICKTPOHHBIE 0a3bl JaHHBIX B
00J1acTH OpraHMYecKOW XMMHUHM U METO/OB IOHCKA CBOMCTB M TOJYYEHHUS OPraHMYECKUX
BEIIIECTB;
® IPUHIIUIIBI TEOPETUUECKHUX pacueToB CBOICTB OpPraHUYECKUX COETMHEHU,
TEPMOJMHAMHYECKUX U KHHETHYECKHUX MapaMETPOB OPraHUUECKUX PEAKIINN;
® pOJIb U MECTO OpPraHMYecKOil XMMHUU B cUcCTeMe (PyHIaMEHTaJbHBIX XHMHYECKHUX HayK M
IIPOU3BOJICTBE COBPEMEHHON NHHOBAIIMOHHOW MTPOTYKIIUH.



Ymems:

® BBHIOMpATh METOJIBI M PEAreHThl CUHTE3a OPraHMYECKUX COSAMHEHUI;

® [IJIJAHUPOBATb MHOTOCTaJAUMHBIA OPraHUYECKUM CUHTES;

® IMPOBOAMTH pAa3/CICHUE CMECEH OPraHMYeCKHUX BEIIECTB M MIACHTU(UKALUIO cOCTaBa H
CTPOEHUS C TOMOIIBIO XUMUYECKHX U (PU3UKO-XUMUYECKUX METOJI0B aHAJIN3A;

® OCYyIIECTBIATh IIOMCK METONOB IIOJYYEHUS M CBONCTB OPraHUYECKUX COCIUHEHUH C
UCTIOJIb30BAaHUEM COBPEMEHHBIX 0a3 TaHHBIX U MIOMCKOBBIX CHCTEM,;

® [IPOBOJUTH MOJACIMPOBAHUE XUMHUECKUX PEAKLUNA C MCIIOJIb30BAHUEM ITOIYIMIIMPUYECKUX U
HEAMIIMPUYECKUX KBAHTOBO-XUMUYECKUX METOIOB.
Hmems onvim:

® [IJJAHUPOBAHUS U IIPOBEICHUS OPIrAaHUYECKOI0 CUHTE3A;

® OYMCTKM OPraHMYECKUX BEINECTB M MIECHTU(PUKALMU HMX CTPOCHHUS C HCIOJIb30BAHUEM
XUMHYECKHX U (PU3UKO-XUMUYECKUX METO/IOB;

e MOJCIMPOBAHUS CBOMCTB BEILECTB U I1APAMETPOB OPTAaHUYECKUX PEAKLUN C UCIIOJIB30BAaHUEM
KBaHTOBO-XUMHUYECKHX METO/OB,;

® HaNMCAHMs HAyYHBIX OTYETOB U CTATEH.

4. CTpyKTYpa M cojiep:KaHue y4eOHOH JUCHUILIMHBI
OO0r11ast TPYJI0EMKOCTb AMCIUILIMHBI COCTABIISIET 6 3aueTHBIX equHuI] (216 4acos).
CTpyKTypa AUCHUILIMHBI

Tabnuna 4.1. CtpykTypa y4eOHOI NUCIUTIIMHBI

Ne | HaumenoBanue O06bem yuebHoM paboThl, 4 ®dopma
JUCHHUIIINHBI Bcero Bcero N3 ayautopusix | KCP | CP KOHTPOJIA
ayqutopH. | Jlek | Jla6 | II

1 | Opranuueckas
XUMUS

216 90 45 - 45 18 | 108 | DOxk3amen

Conep:xaHue IMCUMILTHHBI
Conep:xaHue pa3/ieJioB M TeM TUCHUTLIMHBI

Pa3nes 1. 3akoHOMepPHOCTH CTPOEHMS M PEaKIIMOHHOI CIIOCOOHOCTH
OPraHuYecKUX COeAMHEHHH

Tema 1. CoBpeMeHHbIE NPEACTABIACHUS O IPUPOJIE XUMUYECKOHN CBSI3U.

CoBpeMeHHbIE MTPE/ICTABICHHS O PUPOJE XUMHUUYECKOM CBSA3H. DIEKTPOHHBIE MTPEICTABICHUS
o mpupoze cBszeil. Tumbl cBs3eil B opraHmdeckod xumuu. ['mOpuausanus atromMoB yriepojaa u
azoTa. OneKTpoHHblEe A(Q(EKTH. DIEeKTPOOTPULIATEILHOCTh aTOMOB M rpynn. OCHOBHBIE
MOJIOKEHUS KBAaHTOBOW XMMHUHU. ATOMHBIE U MOJIeKyJsipHble opOuTanu. [Ipudmmkenne MO-JIKAO.
Metonq MO Xiokkenss u Oonee cTporue KBaHTOBO-XMMHUYECKHME MeTonabl pacueta. Ilonstue o
MOJYIMIIMPHUYECKUX METOJIaX, OCHOBaHHBIX Ha Npubmmkenun Xaptpu-®oka (MNDO, AM1, PMs u
ap.). Meroasr ab initio. Merox ¢yukunonana miotHoctd (DFT). KoMmpoMuCCHBIE MOAXOBI
(JToKanmM30BaHHbBIE CBS3M, TUOpPHIM3AIUSA, YACTUYHBIM Yy4YeT [eJIOKAIM3aLUU 3JIEKTPOHOB Ha
npumMepe o—n-npubmkeHus). Teopus Bo3mymeHuii MO. Bo3myiieHuss mepBoro 4 BTOPOTO
nopsAakoB. VHIEKChl peaklIMOHHOW crocoOHOCTH. MeToJl rpaHUYHBIX opOuTanel. 3apsaoBbId U
OpOMTANBHBIM KOHTPOJb OpraHuyeckux peakuuil. I[loHatue o pe3oHaHce (CONPSHKEHUH) B
Kiaccuueckod u KBaHToBoM xummu. Compspkenne B Meroge MO  Xrokkens. Konmenmus
apomatuuHocTH. [IpaBuno Xrokkens. Me3onoHHbIE coelMHEHUs. AHTHAPOMAaTHYHOCTb.




Tema 2. [IpocTpaHCTBEHHOE CTPOCHUE OPTraHUYECKUX MOJIEKYJ, B3AaMMOJICHCTBHE XUMUYECKU
HECBSI3aHHBIX ATOMOB U IPYIIIL.

ITpocTpaHCTBEHHOE CTPOEHHME OPraHWYECKUX MOJIEKYJ, B3aUMOACHCTBHE XHUMHUYECKU
HECBSI3aHHbIX aroMoB U rpynn. Crepeoxumus. IIpocTpaHCTBEHHOE CTpPOEHHE OPraHUYECKHUX
MoJiekyl. [IpocTpaHCTBEHHOE B3aMMOIEHCTBUE HECBSA3AHHBIX AaTOMOB U I'PYIII, BaH-/1€P-BaaIbCOBBI
paanychl.

[Tonsatue o KoHpOpMAMK MOJEKYJIbl. BpaiieHne BOKpYyr CBsi3eil: BEIHMYMHBI U CHMMETpPUS
NOTEHUUAIbHBIX OapbepoB. DakTopbl, OMpeeNsonue 3Heprulo KoHpopmepoB. BrnusiHue
s dexToB compspkeHus Ha cTaOuiIbHOCTH KoH(popmepoB. Homenkiiatypa koHdopmepoB. YrioBoe
HaIpsDKEHUE W JpyTrUe TUIIbl HANpsOKEHWsT B LUKIMYECKUMX cucreMax. CpeaHue IUKIbl U
TPaHCAHHYJISIPHBIE B3aUMOJICUCTBUS. MIHBEpCUS LUKIIOB 1 a30TCOAEPKAIINX COCAMHEHUH.

Ces3p  koH(opMamuu u peakuuoHHOW crocooHoctu. Ilpunmun Kepruna—I ammera.
CTepuyeckMii M CTEPEODJICKTPOHHBIM  KOHTPOJb  peakuuil.  CTepeoceNeKTUBHOCTh U
cTepeocnenu(PuIHOCTb.

[IpocTpaHCTBEHHOE CTPOEHUE STUIEHOBBIX W  JIMEHOBBIX cucTeM. HomeHnknatypa
reoMeTpruuecKux nzomepoB. KoHpopmanus AUeHOB U TPUEHOB. ATPOIIOU30MEpHSI.

OHaHTHOMEpHUsA. ACHUMMETpPHUS W XUPAIbHOCTh. OKBUBAJICHTHBIC, SHAHTHUOTOIHBIE U
JIMaCTEPEOTONHbIE TPYIIIIbI; UX MPOSABIECHUE B XUMUYECKOM IOBEJACHUU MOJIEKYJ B XUPAJIbHBIX U
axupaibHbIX cpenax u cnekrpax AMP. Homenknatypa ontuyeckux aHtunofoB. HeyriepoaHsie
aTOMBI KaK LEHTPbI XUPAJIbHOCTH.

CnocoObl moNy4YeHUs W pas3fefieHus: SHaHTHOMepoB. ONTHyecKas YUCTOTa U METOMBI ee
ompenenenusi. Ormpenenenue aOCOMIOTHOH M OTHOCHTENBbHOW KoHGurypamuu. I[lonatue o
JUCIIEPCUU ONITUYECKOTO BPAILIEHUSI U KPYTOBOM JIUXPOU3ME.

Tema 3. Kitaccudukanusi XMMUYIECKIX PEAKITHH.

Knaccudukanus xumuyeckux peaknuii. Knaccudukanus peakuuid mo THUIMY 00pa3oBaHUS U
pasphbiBa CBsI3el B IMMUTUPYIOIIEH CTAaJUH, 10 TUITY PEareHTa U 10 COOTHOIIEHUIO YHCIIa MOJIEKYI
peareHToB M MPOAYKTOB. Teopus MmepexogHOro COCTOSHUSA. ['MnepnoBepXHOCTh MOTEHUIUAIbHOM
DHEPTUHU, KOOpJHMHATA W DHEPreTHYecKui mpoduib peaknuu. TepMOAMHAMUYECKHE HapamMeTphl
akThBauuu. KnuHeTHueckue ypaBHEHUSI OCHOBHBIX TUIIOB peakluii. MeTobpl SKCIEpUMEHTAIBHOTO
M3Y4YEHHUs] KUHETUKH U MEXaHU3MOB peakuuid. Meroa CTalMOHApHOIO COCTOSIHMS (IPUHLIUIT
bopenmreitna). [Toctynar XsammoHna.

OMIUpPUYECKU  (IKCTpAaTepMOAMHAMUYECKUN) TMOAXOJ K PEaKUUOHHONW CIIOCOOHOCTH.
Koppensuonnsle ypaBHEHHs, TPUHIMII JMHEHHOCTH CBOOOAHBIX 3Hepruil ['mbbca. YpaBHeHUS
I'ammera u Tadra. Cs3p mapaMeTpoB KOPPEISIMOHHBIX YPaBHEHUH C MEXaHU3MOM peakIui.
[Tpunamun )KMKO; ero o6ocHOBaHHE Ha OCHOBE Teopuu Bo3mytieHur MO.

Tema 4. KonnyecTBEHHBIE TEOPUU KUCIOT U OCHOBAHUM.

KonuuecTBeHHBIE TEOPUM KHUCIOT M OCHOBaHMM. KonuuecTBeHHass Teopus KHUCIOT U
ocHoBanui. Kucnorel bpencrena m Jlpromca. KucnorHo-ocHoBHOe paBHOBecue. llonstue pH.
Kunetnueckass W TepMOAMHAMHMUECKash KHCIOTHOCTb. YpaBHeHue bpencrema. OOmuit u
crnenupuYecKril KUCIOTHO-OCHOBHBIN KaTtanu3. Cynepkuciorsl. @yHKkuuu kuciaoTHocTH. [loctynar
I'ammera.

Tema 5. BiusiHue cpeibl Ha CKOPOCTH ¥ PABHOBECHE OPTAaHUYECKUX PEAKITHH.

BnusHue cpeapl Ha CKOPOCTH M paBHOBECHE OpraHMyeckux peakiuil. Crneuududeckas u
Hecrienuduyeckass (yHuUBepcanbHas) conbBanusa. Kietounberit sddext. Bomopomnas cBs3b.
Knaccudukanus u mkaiasl mapaMeTpoB pacTBOpuTeseil. BrusHue conpBamuu Ha CKOPOCTh U
pPaBHOBECHE OpPraHUYECKUX peakiuid. YpaBHeHHs YuHCTeHHa u ['proHBasibaa, Konmens-Ilamema.
KucnoTHOCTh 1 OCHOBHOCTH B Ta30BOi (pase.

Acconuanysi MOHOB. TUIBl MOHHBIX Map M J0Ka3aTeIbCTBAa HX CYyIIEeCTBOBaHUS. BnusHue
accolMallii MOHOB HA MX PEaKIMOHHYIO CIIOCOOHOCTh. YpaBHeHHE AKpH. Mexda3Hblil KaTanus.
Kpayn-a¢upsl, kpunrasipl, MOJaHIbl, KaTajau3aTopbl MexdaszHoro mnepeHoca. Ilonarue o
CyNpaMOJIEKYISIPHOU XUMUHU.

Tema 6. OCHOBHBIE THUITBI HHTEPMEINATOB OPTAaHUYECKUX PEAKITHH.

OCHOBHBIE THUIIBI HMHTEPMEJMATOB OpraHWdyeckux peakuuil. KapOeHueBble HOHBI
(kapbokaTtnonbl). ['eHepanmsi kapOOKaTHOHOB B pacTBOpax W B Ta30BOM (aze. BrusHue
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CTPYKTYPHBIX M COJIbBATallMOHHBIX (PAKTOPOB Ha CTaOMJIBHOCTH KapOokaTnoHoB. CTpoeHue
kapOokaTHOHOB. [IoHATHE 0 Heknaccuuyeckux MOHAaX. OCHOBHBIE THIBI peakIMii KapOOKaTHOHOB U
00J1aCTH UX CUHTETHYECKOT'O UCIOBb30BaHUs. CKeNleTHbIe eperpynnupOBKY U THIPUIHBIC CABUTU
B KapOOKaTHOHAX.

KapOanmnonsr u CH-kuciotsl. Bimsiaue cTpyKTypHBIX U 3()()EKTOB cpelbl Ha CTaOMIM3alnio
KapOaHMOHOB. OCHOBHBIE PEAKIIMHM KapOaHMOHOB, AaHUOHHBIE MEPErpyNNUPOBKU. AMOUJEHTHBIE U
NOJMICHTHBIE aHHMOHBI. KapOeHbl. DieKTpoHHast CTPYKTYpa, CUHTIIETHOE U TPUILIETHOE COCTOSHUE
kapOeHoB. MeToabl reHepanuu KapOEHOB M HCIHOJIb30BAaHME HX B OPraHUYECKOM CHHTE3E.
Hutpensl, Ux reHeparusi, CTpOEHUE U CBOMCTBA.

CBoOOIHBIE pajuKaibl U UOH-paguKaibl. MeTopl reHEpUpPOBaHUs PAUKAIOB. DJIEKTPOHHOE
CTpoeHHE U (AKTOpbl CTAOMJIM3ALUU CBOOOJHBIX PATUKANOB. THUNBI CTAaOMIBHBIX CBOOOJHBIX
panukainoB. OcHoBbl MeTof0B DIIP u XIIS. KaTtnon- u annoH-pagukansl. MeToabl TeHEpUpOBaHUS U
cBoiicTBa. OCHOBHBIE PEAKIIMU HOH-paauKaloB. KoMmiekcsl ¢ mepeHocoM 3apsija.

Paznen 2. OcHOBHbIE THIIBI OPrAaHUYECKUX PEAKUMH U MX MEXaAHU3MbI

Tema 7. HykneodunbHoe 3aMelieHne B ann@arnyeckoM psiy.

HyxneodunsHoe 3ameienue B anudaruyeckom psaxy. Mexanusmel Sn1 u Sn2, cMelanHbIi
MOHHO-TIApHBIM MeXaHu3M. BimsHue cTpyKTypbl cyOcTpara M HOJSPHOCTH PAaCTBOPUTENS Ha
CKOPOCTM M MEXaHHU3M peakiuuu. AHXMMEPHOE COJECUCTBUE M CHHAPTETUYECKOE YCKOPEHHUE,
y4yacTU€ COCEIHUX TIpyHl, NEeperpynnupoBKH B  XOJ€ HYKJICO(UIBHOTO  3aMEIICHHUS.
Koppenaunonnsie ypaBaenus: CpaitHa-CkoTTa u D1Bapica.

HyxneodunpHoe 3amenieHre npu KpaTHOW YTIIEPOA-YTIEPOTHON CBSI3U M B apOMATHYECKOM
aape. THINYHBIE MEXaHM3MBI HYKJIEODUILHOTO 3aMEIIEHHsS Y SP>-THOPHUIHOTO aToMa YTIepoja.
BuHunbHBIA KaTHOH. MOHO- W OMMOJEKYJSIpHBIE TPOLECCHl HYKJICO(DHUIBHOTO 3aMElICHHS B
apomaTudeckoM psany. Karanu3 mnepexoanbiMu MeTauiamud. HykneoduinbHoe 3aMmelnieHue B
HUTPONPOU3BOIHBIX OcH301a. HykneodunpHoe 3amemnienue Bomopoaa (BUKaApHO3HOE 3aMEIICHUE).
Kommekcsl Meiizenxeitmepa. HykineodunsHoe 3amenieHue B apoMaTuyeckux rerepouukiax. Kune-
3aMelleHHE.

Tema 8. DnexkTpoduiabHOE 3aMelIeHne y aTomMa yIiaeposia.

DnekTpoduibHOE 3aMelleHHe y aroma yriepojga. Mexanusmbl 3amenienus Sgl, Sg2, Sel.
HyxkneodunbHblil KaTanu3 31eKTpoUIBHOrO 3aMelleHus. BimsHue CTpyKTypbl cyOcTpara u
b dexToB cpeapl Ha CKOPOCTh M HANpaBJICHHE pPEaKIUi. 3aMelieHue y oJIeUHOBOrO aToma
yriaepoja M B apoMaTH4ecKoM Kouiblle. ['eHepupoBaHHe 371eKTpOo(UIbHBIX peareHTOB. llpaBuia
OpUEHTAllMM M UX MOJEKYJISIpHO-OpOUTaNbHAs HMHTEpIpeTalunsa. OJIEKTPOPUIbHOE 3aMelIeHHe
JpyTuX rpymi, Kpome Bogopoaa. Mnco-3amenienne. Kunernueckue n3oTonublie 3¢ HeKTsl.

Tema 9. Peakumu 2IMMHUHUPOBAHUS.

Peakiuu snuMuHupoBaHus (OTIIETUICHUS ). MeXaHU3Mbl FeTepOIUTHYECKOTO SJTMMUHUPOBAHUS
El u E2. CrepeoanekTpoHHble TpeOoBaHMs U cTepeocnenupuyHocTs npu E2-3muMuHupoBaHuy.
TepMuueckoe CHH-IIMMUHAPOBAHHUE.

Tema 10. Peakimu nprcoeTMHCHHUS.

[lpucoenuHeHne 1O  KpaTHBIM  YIJIEPOA-YIJIEPOJAHBIM  CBA3SIM.  DJIEKTPOPHUIBLHOE
npucoearHeHne. CuibHbIE U Clla0ble 3JIEKTPOQPIIIbI, MEXAaHU3M M CTEPEOXMMHMS MPUCOCIUHEHHUS,
pPETHOo- U CTEPEOCENEKTUBHOCTD peakiuil. IIpucoennnenne k conpsikeHHbIM cuctemMaM. KaTnonnas
nonuMepuszanus onepuHoB. HykneodunbHoe mnpucoeanHeHne 1o KpaTHeIM cBsizsiM  C=C.
MexanusMm mporecca. BiausHue cTpykTypbl Hykileoduna u cydcrpara U 3¢ ¢HeKkToB cpeabl Ha
CKOPOCTh U HarpaBiieHue peakiuu. Peakuns Muxasns. AHMOHHAs NoJUMepu3anus oeuHoB.

HyxneodunpHoe mnpucoenvHeHre K KapOOHMJIBHOM TpyIme: MpHCOeIMHEHHE OCHOBaHUiA,
BKJIFOYAas KapOaHWOHBI, METANIOpraHudYeckux coeauHeHuid. Peaknus Anpu. KucnoTtHelli wu
OCHOBHOHM Karanu3 TIpucoequHeHus. EHonuzanus anpAernjoB M KETOHOB. MexaHu3M
sTepuUKalMM  KUCIOT M TMoiydyeHue aueraneid. KonaeHcanuum KapOOHWIIBHBIX COEIMHEHUH,
KapOOHOBBIX KHCIIOT U UX MPOU3BOAHBIX. HykieopuinbHoe prcoeMHeHNe K allbJl- 1 KETUMUHAM U
KapOOHUI- NYMMOHUEBBIM HOHaM (peakius MaHHUXa).




Tema 11. [leperpynnupoBKHu. [Tonumepusanus, TEJIOMEpHU3aLHsl. OJIEKTPOCUHTES.
MosekysipHbIe, COTIacoBaHHbIE (POTOXUMUYECKUE PEaKIIUU.

[TeperpynmupoBKH B KapOOKAaTHOHHBIX MHTepMenuaTtax. Kinaccudukarus meperpynmupoBoK:
NUHAKOJIMHOBAsT M PETPONMHAKOJIMHOBAasA, meperpynnupoBka JlembsHoBa. IleperpynmnupoBka
Barnepa-Meiiepseiina. IleperpynnupoBku ¢ murpauueil k aromy asora (I'opmana, Kyprwuyca,
bexmana). Peaknus baiiepa-Bumurepa.

PagukanpHple M MOH-paJUKalbHBIE  pEAaKUMM  [PUCOECIAUHEHUS, 3aMEUICHUS U
snuMmuHupoBaHus. llenuble panukanbHble peakuuu. [lonuMepusainus, TelroMepu3alus, Peakiuu
aBTOOKHCIEHUsI. MHrUOUTOpPBI, MHUIMATOPHl M MPOMOTOPHI LENHBIX peakuuid. Pemokc-peaxiuu.
DNEKTPOCUHTE3 OPraHUUECKUX COEAMHEHUH.

MonekynsipHble peakuuu (yuc-mpawc-u30MepH3alus, pacmajg  MOJIEKYJ, pa3MbIKaHUE
ukioB). KoapkraTtHble peakuuu.

CornacoBannble peakiuu. KoHuenusi coxpaHeHus OpOUTAIbHON CHUMMETPUH W IpaBuia
ByaBopna-I'opmana.  DNEKTpOLMKIMYECKHE  pPEaKIUH, CHUTMATPOIHBIE MEPerpyniupoBKH.
[Tepunukimueckne  peakuuu  (2+2) wu  (2+4)-mukimonpucoenuHenus.  1,3-aumnossipHoe
UKJIoNprcoeuHeHne. J[BOiiCTBeHHAsT pPEeaKIMOHHAs CIIOCOOHOCTh M TayTOMEpHUs OPraHMYECKUX
coenuHeHuil. [IporoTponHbie U curmaTponHsie neperpynnupoBku. [IpaBuno Kopubmoma. Keto-
€HOJIbHOE paBHOBecue. HuTpocoenuHeHHsT W HUTPOHOBBIE KHUCIIOTBI, HUTPO30COECIUHEHHUS U
OKCUMBL. MeTamioTponus.

OcHOBBI (DOTOXMMUU OpPraHUYECKUX cOoeqUHEHUM. CUHITIETHBIE U TPUILIETHBIE COCTOSHUS,
bnyopecueniuss u  docdopecueHnns, WHTEPKOMOMHAIIMOHHAsA KoHBepcHs. OCHOBHBIE THIIbI
doroxummuueckux peakuuii. SABnenue Goroxpommuszma.

Pa3nen 3. [IppuHUMIIBI COBPEMEHHOT0 OPraHUYeCKOr0 CHHTE3a U YCTAHOBJIEHUS
CTPOeHHSI OPraHUYeCcKHX COeJUHEeHUit

Tema 12. BeiOop ONTUMAILHOIO IYTH CHHTE3d. DJIEMEHTOOPIaHMYECKHE COSAMHEHHS B
OpPraHNYeCcKOM CUHTE3E.

Br16op ontumanbHOro myTH cuHTe3a. [lpuHuun perpocuHTeTHYECKOro aHanu3a. Jluneitnsie u
KOHBEPre€HTHbIE CcXeMbl CHHTe3a. CHHTOHBI W CHHTETHMYECKHME HKBUBAJIEHTHL.  3aluTa
(YHKIMOHATBHBIX TPyMI. MeTOoabl BBEIECHUS M yHaleHWs 3allUTHBIX Tpyri. OCHOBHBIE IMyTH
MOCTPOCHHUS YTJIEPOTHOTO CKejeTa. MeToabl BBeIEHUs BaKHEUIINX (YHKIIMOHAIBHBIX TPy U
MyTH TIEPEX0/1a OT OJHUX (DYHKITUH K IPYTUM. DIIEMEHTOOPTaHUYECKUE COSTUHEHNUS (IPOU3BOTHBIC
docdopa, Oopa, KpemHHs, Menu, JIUTHSI, MarHus, OJIOBa) B OPraHUYECKOM CHHTE3E.
MeTan1oKOMIIEKCHBIN KaTaaus.

Tema 13. lcnonp3oBanne  (U3HMKO-XUMHYECKUX METOJIOB JIIS YCTAHOBJICHUS CTPYKTYPBI
opraHm4eckux coequHeHni. KoMOMHaTOpHAS M «3€JICHAs XUMHHU.

Hcnonp30BaHne XUMHUYECKUX U (PUBUKO-XUMHUYECKUX METOOB ISl YCTAHOBIIEHUSI CTPYKTYPhI
oprannyeckux coenunenuit. Cnekrpockonusi SAMP, DIIP, konebOarenpHas W DJIEKTPOHHAS
CIIEKTPOCKOIUS, Macc- M XPOMAaTo-Macc-CHeKTpoMeTpus. ['a30)KMAKOCTHAsE W KUJIKOCTHAs
xpomarorpadusi, HMOHOOOMEHHAas W TeJbIIPOHUKAIOmAas XxpoMarorpadus, sraekTpodopes.
PeHTreHoCcTpyKTYypHBI aHamu3 U dNeKkTpoHorpadus. Pedpakromerpus.

OcoOenHocT 000OpyAOBaHHS W METOAMKU TPOBEACHUS pEaKIuil B rerepodasHbX U
reTeporeHHbsIx cucremax. CoBpeMEHHBIE METOJbI OOpa0OTKH PEaKIMOHHBIX MAacC, OYUCTKU H
BBIZICNICHUS] TPOAYKTOB. IIpoBenmeHne peakiuii Ha  TBEpPABIX  HOCHTENAX. [IpUHIUTIBI
KOMOMHATOPHON XUMUHU.

Texnuka O€30MACHOCTH U HJKOJIOTHYECKHE MPOOJEMBbl OPraHMYECKOTO CHHTE3a. «3eJeHas
XuMHs». TepMoXUMUs OPraHUYECKUX peakuuid. TermioBou B3pbIB.




Pa3nen 4. OcHOBHBIE KJIACCHI OPraHUYECKUX BeleCTB

Tema 14. YrneBonopomsl.

VYraesogopoasl. MeToabl cUHTE3a: T'MIPUPOBAHUE HEMpeAEIbHBIX YIVIEBOJIOPOJOB, CHHTE3
qyepe3 JTUTUNHANATIKWIKYIPATh, SIEKTPOIu3 colieil kapOoHoBbIx kucioT (Konnbe), BoccTanoBiIeHnE
KapOOHMJIbHBIX COEJMHEHUH.

Peakuuu ankaHoB: rajoreHHpoBaHue, cynbpoxiopupoBanue. CeleKTUBHOCTh paJuKalbHbBIX
peakuMii ¥ OTHOCHTENbHAas CTa0WJIBHOCTh  aJKWIBHBIX  paaukaioB. Tepmuueckuil u
KaTQINTUYECKUH  KpekuHr. VoHHBIE  peakuMM  ajJKaHOB B CYNEpPKHUCIBIX  Cpeaax
(tefiTepoBOIOPOAHBIA OOMEH M TaJIOTCHUPOBAHHUE).

[{uknoankanpl. MeToabl CHHTE3a M CTPOCHME  IUKJIONPONAHOB, LHUKIOOYTaHOB,
LUKJIONIEHTAaHOB U LMKJIOreKcaHoB. CHHTE3 COEAMHEHHH CO CpEAHMM pPa3MEpPOM LHUKJIA
(aumonHOBas KOHJIeHcauus). Tubl HanpsKEHUs B HUKJIOAIKAHAX U UX MOJpa3/ielieHrue Ha Mallble,
cpeaHre ¥ Makpouukibl. KoHpopManuoHHBIN aHamW3 IMKIOTEKCaHa, MOHO- M JU3aMEIICHHBIX
LIUKJIOI€KCAaHOB; aKCHaJIbHbIE U YKBATOPHUAJIbHbBIE CBS3U. BiMsHuEe KOHPOPMALIMOHHOTO MOJI0KEHUS
(YHKIHMOHAJBHBIX TPYHII HA UX PEAKIIMOHHYIO CIIOCOOHOCTH B Py NPOHM3BOJIHBIX IIMKJIOTEKCAHA
Ha IpUMepe peakluil 3aMelleHHs], OTIIEIICHUs U OKUCIIeHus. Peakiuu pacmimpeHus U CyKeHus
LUKJIOB NpU J€3aMUHUPOBAHUU NEPBUYHBIX aMUHOB (/lembsiHOB). CyXeHHME LUKIA B peakluu
®aBopcKoro (0-raloreHuKI0ATKaHOHBI).

MeTtonbl cuHTE3a: 3JIMMUHUPOBAHUE TaJOr€HOBOJOPOJOB M3 AJKWITaJOr€HHIOB, BOJbI U3
cnupToB. CHHTE3 alKEHOB U3 YETBEPTHUUHBIX aMMOHHEBBIX coiieil (I'odpman), N-okucel TpeTHUHbIX
amuHoB (Koym). CrepeocenekTuBHOE BOCCTaHOBIIEHUE alKUHOB. CTepeOCeNeKTUBHBIA CUHTE3 YUC-
u mpanc-aikeHoB u3 1,2-nuonoB (Kopu, Yuntep). PermocenekTuBHBIM CHHTE3 alKEHOB U3
to3uiaruapasonoB (Lllanupo). Peaknus Buttura kak perumocnennduyeckuil MeETOJ CHUHTE3a
ajikeHOB. OCHOBaHMsI, UCIIOJb3yeMble B peakiuu. CTaOMIN3upOBaHHbIE M HECTAOMIN3UPOBAHHbIE
wiasl. CTepeoxXuMus peakuuu. XeMOCEIeKTHBHOCTh peaknuu Burrtwura. [lomyuenwe s¢dupos
ankundochoHoBbIX KUCIOT (Muxasns-ApOy30B) U UX HCIOIH30BAHUE B CHHTE3€ aJIKEHOB (BapUaHT
Burrtura-Xopaepa-Ommonca). O61acTb MpUMEHEHHSI PEaKIIHH.

Peakium ankeHOB: J1€KTPO(UIbHOE MPUCOEIMHEHUE T'aJIOTEHOB, I'aJIOT€HOBOIOPOIOB, BOJIBL.
[Mpouecchl, comyTcTBytomme Adg-peakiusiM: CONPSDKCHHOE IPUCOCAMHEHHUE, TUAPHIHBIC W
IKWIBHBIE MWIpalMH. ['MOpPOKCH- M alKOKCHMEPKYpHUPOBAaHME. Perno- M CrepeoceseKTUBHOE
npucoeAMHEeHne TuIpuI0B 6opa. Pernocnenuduyeckue rupodopupyromme areutol. [Ipespaiienue
OOpOpraHMYECKUX COEIMHEHUH B aJIKaHbl, CIMUPTHI, aJKUITaloreHuabl. OKUCIEHHE AJKEHOB 0
okcupanoB ([Ipunexaes). [lonsTre 06 SHaHTHOMEPHOM 3MOKCHAUpPOBaHUM ainkeHoB 1o [lapnecy
(B IPUCYTCTBUH U30MPOIUIIATa TUTaHA U dpupa L-(+)-BUHHOM KUCTOTHI). [[uc-THAPOKCHUINPOBAHUE
ankeHoB 1o Baruepy (KMnOas) u Kpure (OsOs). Okucienue aqakeHOB rajlorTeHOM B MPUCYTCTBUHU
cosneil cepebpa: yuc-(Bynsopt) u mpanc-(IlpeBo) ruapoxcunupoBaHue. PanukanbHble peakuuu
AJIKEHOB: TpuUcoeIuHEeHue OpomucTtoro Boaopoaa mno Kappamry, cepoBogoposia U THOJIOB.
AnnmunbHoe ranoreHuposanue no Llurnepy. BHyTpumonekymisipHas paaukaibHas LUKIU3anus 6-
TaJIOTEHAJIKAaHOB NIpH  JEWCTBUM TpUOYTWIIONOBOTHApHIA. ['eTeporeHHOoe TUApPUPOBAHUE:
KaTaJIu3aTophl, KaTaIUTUYECKUE siibl. ['MaporeHonns cBA3ei yriaepoa-rerepoaTtoM. I'omoreHHoe
TUAPUPOBAHUE: KaTaJlU3aToOpbl, MEXaHU3M. PermoceneKkTHBHOCTb TOMOI€HHOI'O THIPUPOBAHMSL.
[lpucoenuHeHne CHUHIVIETHBIX M TPUIUIETHBIX KapOeHOB K ankeHam. KapOeHouabl, HX
B3aNMOJIECHCTBHE C aJIKEHAMH.

MeTtonpl cHHTE3a: OTIIEMJIEHHE TaJlOreHOBOAOPOJOB M3 AWTajOreHWIOB, peakuus 1,2-
JTUTHUIpa3oHOB ¢ okcuaoM pTyTH (II) m TeTpaaneraToM cBUHILA. Y CI0KHEHHE YIJIEPOIHOTO CKEleTa
QJIKWHOB: PEaKIMM alleTUICHUIOB HaTpUs U MEIU, MarHUAOPraHN4EeCKUX MPOU3BOIHBIX AJIKHUHOB.
Konnencanust ankuHoB-1 ¢ keTtoHamu U anpaerunamu (Pasopckui, Perre).

Peakuuu ankunoB. [amoreHupoBaHue, ruaporanoreHupoBanue, ruapatauus (Kyuepos).
AnerniieH-ajuieHOBasi n3omepusaiusa. CMeleHne TPOWHOW CBSI3W B TEPMHHAIBHOE IOJIOKEHUE.
OxucnuTenbHas KOHACHCALUs TEPMUHAIBHBIX AJIKUHOB B IPUCYTCTBUU COJIEN MENH.

Mertons!l cuHTe3a 1,3-1MeHOB: AeTHIpUPOBaHUE alKaHOB, cuHTe3 daBopckoro-Penne, kpocc-
COUETaHHE Ha METAJTIOKOMIIJIEKCHBIX KaTalu3aTopax.




Peakuuu 1,3-a1€HOB: raloreHUpPOBaHKUE U THAPOTraJIOTeHUpOBaHue, 1,2- n 1,4-npucoenuHenue.
Peakmus Jlunbca-Anpaepa ¢ alKeHaAMH W aJIKWHAMH, €€ THUIIBI: KapOo-peakius, TeTepo-peaKiiusi.
JlueHsl 1 TUeHOGWITBL. 0-XUHOUMETAaHbl B KauecTBe AueHOB. Katanus B peakuuu Junbca-Anbaepa.
Crepeoxumusi  peakiuu.  PernoceneKTuBHOCTh  [4+2]-LIUMKIONPUCOEAMHEHUS B Clydae
HECUMMETPUYHBIX JHUEHOB U AueHopmioB. Perpo-peakuust [unbca-Anbnepa. Ilpumenenue
CUJIOKCUJITMEHOB B CUHTE3€ AJIMIIUKIIOB M I€TEPOIUKIIOB.

Tema 15. CoupThl, SOKCUIBI U TPOCTHIC YIPUPEL.

MeToapl cHHTE3a OJHOATOMHBIX CIUPTOB: U3 aJKEHOB, KapOOHWJIBHBIX COEIMHEHMUIA,
CJIOKHBIX 3(pUPOB 1 KAPOOHOBBIX KHUCIOT.

Peakiiuu 0JHOATOMHBIX CUPTOB: 3aMEIEHNE TUAPOKCUIBHOW TPYIIIBI B CIIUPTAX HA TraJIOTeH
(mox meiicTBHEM rajoreHOBOAOPOJOB, TajloreHUA0B Gochopa u XJIOopucTOoro THOHUIA). PeareHTs
pPEeruo- M CTEPEOCEICKTHBHOIO 3aMelleHHus (KOMIUIEKCh Tpudpenmidochuna ¢ rajmoreHamu u
YEeTBIPEXXJIOPUCTBIM yriieposoM). Jerunparauust cnuptoB. OKHUCIECHHE NEPBUYHBIX U BTOPUYHBIX
crnupToB. PeareHThl OKHCIEHUS Ha OCHOBe coeauHeHui xpoma (VI), aumokcuaa mapranuna u
nuMeTuicybdorcuaa (meroas Moddera u CepHa).

MeTobl CMHTE3a M PEAKLUU JBYXaTOMHBIX cHUPTOB. OKHUCIHUTENbHOE pacluerieHue 1,2-
JUOJIOB (MO/IHAS KHCIIOTa, TeTpaaleTar cBuHIa). [[MHaKoIMHOBas MEeperpynmupoBKa.

Metoapl CHHTE3a TPOCTBIX APUPOB: peakuus BuIbIMCOHA, aAIKOKCHMEPKYpPHUPOBaHUE
cnupToB. Peakiuu npocThix 3(hupoB: 00pa3oBaHrEe OKCOHUEBBIX COJIEH, pacIienjeHue KUCIOTaMu.

IM'upponepokcuasl. KpayH-aupsl, ux mnoixyyeHue 1 IpUMEHEHUE B CHHTESE.

Oxkcupanbl. CrnocoObl monyueHusi. PackppiTHe OKCHPAHOBOTO IUWKIA TMOJA JAeWCTBUEM
ANEKTPOPIIBHBIX U HYKJICO(DUIbHBIX areHTOB.

Tema 16. KapOoHUIbHBIC COEAMHEHHUS.

MeTo1bI MOTYYCHHSI alTbACTUIOB U KETOHOB: M3 CUPTOB, IIPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT,
AIKEHOB (030HOJM3), ATKUHOB (THAPOOOPUPOBAHKE), HA OCHOBE METAINIOPraHUUECKUX COSAMHEHUI.
AtnipoBanue U GOPMIITUPOBAHHUE APEHOB.

Peakuuu anpaeruioB U KETOHOB: MIPUCOSAMHEHNE BOJIbI, CIIUPTOB, THOMOB. 1,3-/luTHanbl 1 X
UCTIOJIb30BaHUE B opraHumdeckoM cuHTtede. Obpamenue mnonsipHoctd C=O-rpymmsl. [Tomyuenue
OuCynb(UTHBIX TPOU3BOJHBIX W I[HMAHTHAPUHOB. B3anMojeicTBHe albIeruioB U KETOHOB C
unuaamu docdopa (Burtur) u ceprl. BzaumoseincTBue aabAeruioB U KETOHOB C a30THUCTBIMU
ocHoBaHusiMu. [leperpynnupoBka bexkmana. BsaumoneiicTBue anbAeTMIOB U KETOHOB C
METaJUIOPTAaHUYECKUMHU  COeAMHEHUsIMU. EHaMHUHBI, WX QJIKWJIUPOBAHHE U  AIUIMPOBAHUE.
AJBbJIOIBHO-KPOTOHOBAsI KOHJIEHCALMSI aJbJETHJIOB M KETOHOB KAaK METOJ  YCJIOKHEHHS
yIaepoAHOro ckenerta. HampaBieHHas anbaonibHas KOHJEHCAlMsl Pa3HOMMEHHBIX aJbJETUIIOB C
MCIIOJIb30BaHUEM JTUTHEBBIX U KPEMHHEBBIX 3(UpoB eHoJoB. KoHAeH calus anpIeruoB U KETOHOB
C MAaJOHOBBIM H(GUPOM € JPYTUMH COCJUHEHUSIMH C AaKTUBHOW METUJIEHOBOW Tpymmon
(KneBenarenb). AMHMHOMETHIIMPOBaHHME anbAerugoB UM KeToHoB (Manuux). benzonHoBas
koHAeHcauusd. Konnencauus ¢ HutpoankaHamu (AHpu). BoccraHoBieHue anbIeruioB U KETOHOB
JI0 CIIUPTOB, PEAr€HThl BOCCTAHOBJIEHUA. J|€30KCUr€eHUpPOBaHUE ATBbAECTUIOB U KETOHOB: PEAKLUHU
Knemmencena n Kmwxknepa-Bonbga. Oxucnenue anbIerusioB, peareHTbl okucieHus. OKHCIIeHHE
KETOHOB HaJKucioTamu 1o baitepy-Buiurepy.

o.,3-HempenenabHble adbACTUABl U KETOHBl. MeTo/bl MOJMyueHUs: KOHJEHCALUU, OKHCIECHUE
AUNIUIOBBIX cnupToB. Peakuus 1,2- u 1,4-npucoeMHEHUs] JTUTHHOPTraHUYECKUX COCAMHEHUH,
TPUAIKWJIOOPAHOB, NUAJKWI- U JUAPUIIKYIPATOB, IIUAHUCTOrO BOJOPOJA, TaJOr€HOBOJOPOIOB.
ONOKCUIUPOBAaHUE O3 -HempeneabHbIX KeTOHOB. CONpssKEHHOE TNPUCOSAMHEHHE EHOJIATOB U
€HAMHUHOB K O[3 -HempeaenbHBIM anbAeruaaM U KeroHam (Mwuxadne). JOHOpHI M akIenTOpsI
Muxasns. Katanuzaropsl peakiuu, ee obpaTumocTb. Perpo-peakmus. Peaknuu aHenupoBaHHs.
Bapuant Pobuncona. Mcnonb3oBaHue a-XJOpKETOHOB W IMPOM3BOIHBIX OCHOBaHWNW MaHHMXa. o-
CUJIMITUPOBaHHBIE BUHUIKETOHBI (CTOPK) M eHAMUHBI B PEAKIIUIX aHEITUPOBAHUSI.

Tema 17. KapOoHOBBIE KHCIOTBI U UX TIPOU3BOJIHBIE. YTIEBOJIOPOIBL.

Meroapl cUHTE3a KUCIIOT: OKMCIIEHUE MIEPBUYHBIX CIUPTOB U aJIbJIETUOB, AJIKEHOB, AJIKUHOB,
ANKWIOEH30J10B, TUAPOJIN3 HUTPUIOB U APYTUX IMPOU3BOJIHBIX KapOOHOBBIX KHCIOT, CHHTE3 Ha
OCHOBE METAJUIOPraHMYECKUX COEAMHEHUH, CHHTE3bl Ha OCHOBE MAJIOHOBOTO 3(upa.




Peakumum kapOOHOBBIX KHCIIOT: TajoreHupoBanue 1o ['emro-Donbrapary-3enuHcKoOMy,
NUPOJIMTHYECKAs KETOHU3aLMs, 31eKTposn3 o Konsoe, nexapOookcunupoBanue o XyHCIUKKepY.

MeTtoap! NOTy4YeHUsI MTPOU3BOIAHBIX KapOOHOBBIX KUCIIOT: TaJOT€HAHTUAPUIOB, aHTHIPHIOB,
CJIO’KHBIX 3(pUpOB, HUTPUIIOB, aMH10B. KeTeHbl, UX MOIy4YeHue U CBOMCTBA.

Peakumu mpoM3BOIHBIX KapOOHOBBIX KHUCIOT: B3aMMOJACHCTBHE C HYKJICO(DUIbHBIMU
peareHTaMu (BOja, CIIUPTHI, aMMHUAaK, AMUHBI, METaJNIOPraHU4YeCKUe coeiMHeHus ). Boccranosnenue
TaJIOTEHAaHTUIPUAOB 10 albAETUIO0B 10 PO3eHMyHIly M KOMIUIEKCHBIMH THUIPUIAMU METAJLIOB.
B3auMozeiicTBue  rajoreHaHruapwaoB C  JUa3oMeTaHoM  (peakmus — ApHaTa-Ducrepra).
BoccranoBnenue cia0kHBIX 3(UPOB 10 CHUPTOB M ANbAETHAOB, HUTPWIOB — JO aMHUHOB HU
aJbJIETU/I0B KOMIIJIEKCHBIMU THAPUJIAMU METAJJIOB. MajloHOBasi KUCJIOTa: CUHTE3bl C MAJIOHOBBIM
s¢upom, peakuus Muxasns, koHaeHcauuu c anbaerugamu (Kxeenarens). CroxHodpupHas u
amuionHoBast  KoHAcHcanuu. (OcOOCHHOCTH A(PUPOB JIBYXOCHOBHBIX KHCIOT (0Opa3oBaHue
KapOOLIMKIIOB) B ATUX peakiusx. Cl1o)KHbIe 3QHUPBI 0L-TATOI€HOKUCIOT B peakuusax Pedopmarckoro.
AUETOYKCYCHBIN 3(pUp U €ro UCIOIb30BaHUE B CHHTE3E.

Mertoapl cuHTe3a o, 3 -HeTpeAeIbHBIX KaPOOHOBBIX KUCIIOT: AETHAPATALMS THAPOKCUKHUCIIOT,
peakuuu Kuesenarens, Burrtura, [lepkuna (CMHTe3 KOpUYHBIX KHUCIOT). Peakiuu nprcoennHeHus
10 IBOWHOM CBSI3U. BpoMo- 1 no10-1akToHM3aus oL, 3-HenpeaeabHbIX KApOOHOBBIX KHUCIIOT.

Tema 18. CuHTeTHYECKOE HCNOJIb30BAHUE pPEaKIUil 3JeKTPOQUIBHOIO 3aMellleHus B
apOMaTHUYECKOM Dsily.

Knaccugukanus peakuuii apoMaTHyecKoro 3JeKTpOGMIBHOrO 3aMmelleHus. BiusHue
3aMecTHTEeNel B OCH30JIbHOM KOJIbIIE Ha CKOPOCTh W HAlpaBlIEHUE 3JIEKTPO(UIBHOTO 3aMELICHHS.
CornacoBaHHas 1 HECOTVIACOBAHHAs! OPUECHTALIMS.

Hutposanue. Hutpyroue arentsl. Mexanusm peakuuu HuTpoBaHus. HutpoBanue GeH3oia
U ero 3ameuieHHblX. HutpoBanue Oudenmna, HapraanHa, apoMaTHYECKMX aMMHOB M (eHoIa.
[Toryuenue nonuHuTpocoeauHeHui. Wrco-araka M uWICO-3aMElllEeHUE B PEAKIUSAX HUTPOBAHHUS.
BoccTraHoBineHre HUTPO-TPYyIIIbI B PA3JINYHBIX YCIOBHUSX.

["anorenupoBanue. ["asorenupyromume areHThl. MexaHU3M TajJOreHHUpPOBaHUS APEHOB U MX
IIPOU3BOIHBIX.

CynsdupoBanue. Cynbpupyromue areHTsl. KuneTndeckuii 1 TepMOAMHAMUYECKUN KOHTPOIb
peakuuu (cynbdupoBanue (peHona u Hagranuna). [IpeBpaiienue cyabhorpymnmsl.

AnxunupoBanue apeHoB no @pupaemto-Kpadrey. Ankunmpyromue areHTbl. MexaHu3M
peakuuu. [Tonmankunuposanue. I1o6o4yHbIE TpolLecChl: U30MEpU3aLUs ATKWIMPYIOIIETO areHTa u
KOHEYHBIX MPOAyKTOB. CHHTE3 TUapuil- U TPUAPUIMETAHOB.

ALNIMpOBaHUE apeHOB. AIWIMPYIOIINE areHThl. MeXxaHu3M peakiuu. PernocenekTuBHOCTh

aiuuvpoBanus.  OcOOEHHOCTHM — aluIMpoBaHMs — (eHOJOB,  meperpynnupoBka  Dpuca.
dopmunmposanue no I'arrepmany-Koxy, 'atrepmany u Bunscemeiiepy. O6macTb mpuMeHEHHs 3TUX
peaKuuii.

Tema 19. MeTosibl cuHTE3a U peaKlIMU apOMaTHYECKUX FeTEPOIMKINYECKUX COSIMHEHHMN.

[TaTH4IeHHBIE TETEPOLUKIIBI C OAHUM TrerepoaToMoM. DypaH, nuppon, THodeH. Cunrte3 u3
1,4-nukapbonunbHbIX coenuHeHuit (ITaans-Kuopp). Cunres mupposnos no Kxoppy u mo I'anuy.
Cunres 3,4-nu3amenieHHbIX THOPEHOB Mo XuHcOepry. Peakiuu 31ekTpoduiIbHOIO 3aMelIeHus B
ISATUWICHHBIX apOMAaTHUYECKUX TIeTepPOLUKIAaX: HUTPOBAaHUE, CyIb(UPOBaHHE, T'aJOre€HUPOBAHUE,
dbopmunpoBanue, amprposanue. Munon. CuHTe3 Npou3BOAHBIX UHAONA U3 (EHUITUIpA3UHA U
keToHOB (@umep). CuHTE3 MHJO0JA U €ro MPOU3BOJHBIX U3 2-allMJIaMHHOTONIYO0J0B (MaaemyHr).
Peakuunu 31ekTpodUIBHOrO 3aMeUIeHHs] B MHPPOJIBHOM  KOJIbLIE MHAONA: HUTPOBAHHE,
(bopMHUITUpOBaHKE, TATOI€HUPOBAHHE.

[ecTuuneHHble apoOMaTUYECKHUE TE€TEPOLMKIBI C OJHUM rerepoaromMoM. [lupuauH u
xuHOIMH. CHHTE3 NpoM3BOAHBIX nuUpHauMHA M0 ['aHuy. CHHTE3 YaCTUYHO TUAPUPOBAHHBIX
NPOM3BOIHBIX MHUPHUANHA TTyTeM [4+2]-nukimonpucoenuuerus (rerepo-peakims Junbca-Anbaepa).
CuHTe3 XMHOJIMHA M 3aMEIIEHHBIX XMHOJIMHOB M3 aHWIMHOB 1o Ckpayny u JleGHepy-Muuepy.
Peakuuu nupuanuHa U XUHOJIMHA ¢ ankuiaragoreHuaaMu. OKUCIeHHe U BOCCTAHOBJICHHE TUPUINHA
U XuHONMMHA. Peakuuu »1neKTpoMIBHOrO 3aMelleHHs B NMHUPHIMHE U XWHOJWHE: HUTPOBAHHE,
cynbdupoBaHue, TajoreHUpoBaHUE. N-OKHUCH MUPHAMHA M XMHOJIMHA M HX HCIIOJIb30BAHHUE B
peakuuu HUTpoBaHus. HykieopunbHoe 3aMerieHne aToMOB BOJIOPOJia B MUPHIMHE U XUHOJIUHE B
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peakuuax ¢ amunoMm HaTpus (Ununbabun) u peHmMTHEM. 2- U 4-METUINMHUPUINHBI U XUHOJIUHBI
KaK METHJICHOBbIE KOMIIOHEHTHI B KOHACHCALMSIX C albJerHaMH.

Pa3pennl AMCHUMIIIMHLI U BUABLI 3aHATHNA

Tabnuma 4.2. Pa3aenbl AMCHUIUIMHBI U BUJIBI 3aHATHH C YKA3aHHEM TPYT0EMKOCTH

No Haumenosanue Buipl yueOHO# paboThI U TPYJIOEMKOCTD, Dopmbl
pa3aesioB U TeM q TEKYILETro
Bceero | Jlek | Jla6 | II CP | KCP KOHTPOJIA
yCIEBAEMOCTHU

Paznen 1. 3aK0OHOMEpPHOCTH CTPOECHUS U PEAKIIMOHHON CIIOCOOHOCTH 0

TAaHNYECKUX coeMHeHUI

CoBpeMeHHbIE NPECTABIECHUS O

1 . 9 1 - 2 6 -
PHUPOJIC XUMHYUCCKOH CBSI3H
IIpocTpaHCTBEHHOE CTPOCHHE
OPraHUYECKUX MOJIEKYII.
2 | 9P 8 Y 11 2 - | 3] & -
BsauMoneiicTBue XMMHUYECKA
HECBSA3aHHBIX ATOMOB U TPYIIII
Knaccudukanua xuMuaeckux
3 (vb 10 1 - 3 6 - CobecenoBanune
peaxiui
KonnyecTBeHHBIE TEOPUH KHACIOT U
4 > p 10 1 - | 3] 6 -
OCHOBaHMIA.
5 Bnusinue cpesibl Ha CKOPOCTH U 9 5 5 5
pPaBHOBECHE OPraHUYECKUX PEAKIUi
6 OCHOBHBIE THITBI HHTEPMEIHNATOB 9 1 3 5
OpraHUYECKHUX PEaKLHUu
Pa3znen 2. OCHOBHBIE THIIbI OPTAHNYECKUX PEAKUNI U MX MEXAHU3MbI
HyxneodunsHoe 3ameneHne B
7 10 2 - 4 4 -
M (HaTHIECKOM PSIIy.
DnexTpodUILHOE 3aMEIIEHIE
8 pod y 10 2 -l 4] a4 -
aToMa yriepoja
9 | Peakiuu SJIMMUHUPOBAHUS 10 2 - 4 4 -
CobecenoBanue
10 | Peakuuu mprcoeMHEHUS 10 2 - 4 4 -
[Teperpynmuposku. [Tomumepuzanus,
TEJIOMEPHU3ALNA. DIIEKTPOCUHTES.
11 prall P 10 2 -l 4] a4 -

MonexysipHbI€, COTIIACOBaHHBIE U
(bOTOXMMHUYECKHE PEAKIIHH.

Paspen 3. [IpyHIMIIBI COBPEMEHHOI0 OPTAaHMYECKOr0 CHHTE3a M YCTAHOBJICHH

OpPraHn4eCKux coeTHHEHU

sl CTPOEHHS

Bb100p onTUManbHOTO MyTH CUHTE3A.
[IpuHIUIT PETPOCUHTETUYECKOTO

12 | ananuza. DIeMEeHTOOpraHUYECKHEe 9 2 - 1 6 -
COCJIMHEHUS B OPTAaHHYECKOM
CHUHTE3E.
CoOecenoBanue
Hcronp30Banne XUMHYECKUX B
(UBUKO-XUMHYECKUX METOAOB IS
13 | ycTaHOBIEHUS CTPYKTYPHI 9 1 - 2 6 -
OpPTaHUYECKUX COSTMHEHHIM.
KoMOuHaTOpHast U «3eJIeHasD XUMUH.
Pa3nen 4. OcHOBHBIE KJIACCHI OPraHMYECKUX BeleCTB
14 | YraeBomopoibl. 15 4 - 1 7 3
15 CrnupThl, AMOKCHUJIBI U TIPOCTHIC 15 4 i 1 7 3 CobecenoBanue

3¢upsl
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16 | KapOoHuIbHBIE COSMHEHUSI. 15 4 - 1 7 3

17 KapOoHOBBIE KHCTTOTHI U UX 15 4 i 1 7 3
IPOM3BOJIHBIC. YTIIEBOIOPOIBI
CuHTeTHYeCcKOe UCTIOIb30BaHUE

18 | peaxmuii anekTpoHUIBHOTO 15 4 - 1 7 3
3aMelICHHs] B ApOMAaTUYECKOM Py
Meroasl cUHTE3a U peaKkuu

19 | apomMaTHYECKUX T€TEPOIUKINIECKUX 15 4 - 1 7 3
COCIMHEHUN

Bcero yacoB: 216 45 - 45 | 108 18

PaGoueit  nporpammoil  mucuMmiauHbl  «OpraHuyeckass — XUMHS»  IPEIyCMOTpEHa
caMmocTosTeNbHas paboTa odyyaromerocs B oobeme 108 u. CamocrositenpHas padoTa MpoBOIUTCS €
LEeNbl0  yriayOsieHus 3HaHUMM MO JUCHUIUIMHE M HOJKperysiercs y4eOHO-METOIWYECKUM U
UH(POPMALIMOHHBIM O00ECIIeYeHHEM, BKIIOYAIONIMM YYeOHUKH, Y4eOHO-METOAMUYECKHE IOCOOUS,
KOHCIIEKTBI JIEKIMH, yueOHOE U HayuHOe IporpaMMHoe o0ecrieueHue, pecypcsl MIHTepHeT.

[lepedeHb peKOMEHIyeMbIX BUIOB CAMOCTOSTEILHON paOOTHI:

- peryjsipHasi npopaboTKa IMPOHAEHHOr0 Ha JEKIMSIX y4yeOHOro marepuana Io pasjesiam
Kypca;

- O3HAKOMJICHHE C JIMTEPaTypoll B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX, BKJIIOYas
nyOJUKaIMK W3 HAYYHBIX JKypHAJOB, HUTHpPyeMbiXx B 0a3zax Scopus, Web of Science, Chemical
Abstracts, PUHII;

- IOCEIICHUE OTPACIIEBBIX BBICTABOK, CEMHHAPOB, KOH(PEPEHIINH pa3IMIHOrO YPOBHS;

- yuactue B cemuHapax HMpHUX CO PAH no tematuke Kypca, Hay4YHO-METOIUYECKUX
ceMuHapax J1a0opaTopuif, IOCEHICHHE 3allUT JUCCepTaluii Ha COMCKAaHHE YYCHOH CTENeHH
KaHAMJ1aTa U JI0KTOpa Hayk;

- IOATOTOBKA K C/lade 3K3aMeHa 0 Kypcy.

5. Opraﬂmaunﬂ TEKYIIEro KOHTPOJSA 1 HpOMe)l(yTO‘IHOﬁ aTrecralnumn
10 UTOraM 0OCBOCHUA y‘-lCﬁHOfI AUCHHUIIJIMHBI

Texkymmii KOHTPOJb 10 aucuuminHe «OpraHuyeckas XUMHS» OCYIIECTBISIETCS B
cienyromux popmax: codece[0BaHNEe MO0 KOHTPOJIBHBIM BOIIPOCAM.

CobecenroBaHle — CpPEICTBO KOHTPOIs, OpraHM30oBaHHOE B ¢dopMe cobeceaoBaHUS 0
TEMaTHKE U3y4aeMOil NTUCIUIUIMHBI, paCCUUTAHHOE Ha BBIACHEHHE 00beMa 3HaHWU oOydarolierocs
MO0 BCEM U3YYCHHBIM pa3felaM, TeMaM; CBOOOJHOTO WCHOIb30BaHUS TEPMHHOJOTHH s
apryMEHTHPOBAHHOI'O BBIPAXKEHUSI COOCTBEHHOMN MO3UIIMH.

CobecenoBaHre TO KOHTPOJIBHBIM BOMPOCaM M TMHCHbMEHHBIM OTBETaM Ha BOIPOCHI
OLCHUBACTCA B COOTBETCTBUHU CO CICAYIOUIMMHU KPUTCPpUAMU: APpTYMCHTUPOBAHHOCTL ITO3WUILIUU,
HIMPOTA UCTIONIb3YEMbIX TEOPETHUECKUX 3HAHUH.

IMpomexyTouHas arrecTanus 1o auciuIummHe «OpraHudeckas XUMUsS» TPOBOJMUTCS Ha
BTOpOM Tofy oOydeHus B (opme 3K3aMeHa, MpeayCMaTPUBAIONIErO OTBETHI Ha KOHTPOJIbHBIE
BOTIPOCHI.

DK3aMeH — CpEeJCTBO, IMO3BOJISIONIEE MOMYYUTh DKCHEPTHYIO OIEHKY 3HAHHWMA, YMEHUH u
HAaBBIKOB, ITOJYYCHHBIX 110 UTOTaM U3YUCHUA TUCHUIIJIMHBL ((OpFaHI/I‘-IeCKaH XUMUS», IMTO3BOJIAOIINX
ACIUPAHTy aHAJTU3UPOBATh Pa3IMUHbIC (DAKTHI U SIBICHUS B CBOCH MpOQecCHOHATBHON 001aCTH.

PesympraThl  cmaum = 9SK3aMeHa  OLEHUBAIOTCS  KAaK  «OTIUYHO»,  «XOPOIIOY,
«YIIOBIIETBOPUTEIHHO», «HEYOBIETBOPUTEITHHO.

Kpurepuu onieHMBaHus OTBETA aCIIMPaHTA!

- JUISL OIEHKU «OTJIMYHO»: HAIM4Yue TIYyOOKHMX W UCYEPHBIBAOIINX 3HAHUM B 0O0beMe
IporpamMmsl Kypca, IMpaBHUJIbHBIC U YBCPCHHBIC HeﬁCTBHﬂ 10 MPUMCHCHHUIO TCOPCTUICCKUX 3HAHUHI
JUTSL peLIeHHs TPAKTHUECKUX 3a/1ad, TPAMOTHOE U JIOTHYECKH CTPOMHOE M3TI0KEHNE MaTepuana mpu
OTBETE, 3HaHWE JOIOJIHUTEIIBHO PEKOMEHIOBAHHOH JINTEPATYPHI;
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- VI OLICHKU «XOpOILO»: HAJIMYMUE TBEPIbIX U JOCTATOYHO MOJHBIX 3HAHUN MPOrpamMMbl
Kypca, He3HAUUTEJIbHBIC OMMUOKH MPU OCBEIICHUH 3aJaHHBIX BOTPOCOB, MPABHIIbHBIC ACHCTBHUS IO
MPUMEHEHUIO TEOPETUUECKUX 3HAHUM ISl pelIeHUs] MPAKTUYECKUX 3a/lay, YETKOE H3JI0KEHHE
Marepuaa;

- U1 OLICHKH «YJOBJIETBOPUTEIBHO»: HAIMYKME TBEPABIX 3HAHWU NPOWIEHHOTO Marepuala,
W3JI0KEHUE OTBETOB C ONIMOKaMHU, YBEPEHHO HMCIIPABIISIEMBIMHU IOCIE JTOTOJHUTEIBLHBIX BOIIPOCOB,
HEOOXOAMMOCTh HABOASIIMX BOIMPOCOB, MPABWIbHBIC JIEUCTBHUS MO MPUMEHEHHIO TEOPETHUYECKUX
3HAHUW JIJI pEUICHUs IPAKTUYECKUX 3a/1a4;

- VISl OLIGHKU «HEYJOBIICTBOPUTEIIFHO»: HAIMYKE TPYOBIX OMIMOOK B OTBETE, HEIIOHUMAHHE
CYLIHOCTH HM3JIaraéMoro BOIIPOCA, HEYMEHHUE NMPHUMEHATh 3HAHUS HA MPAKTUKE, HEYBEPEHHOCTh U
HETOYHOCTH OTBETOB Ha JOMOJHUTEIbHBIE U HABOSAIINUE BOIPOCHI.

JlucuumiimHa CYMTAaeTCs OCBOCHHOM, €clu OOydYarolmUiCs MOJNYyYUsI OLEHKY «OTIHYHOY,
«XOpOUIOY, «yJAOBJICTBOPUTEIHLHOY.

OueHoYHBbIE CpPe/ICTBA /1Js NPOBe/IeHUs] TEKYIIero KOHTPOJIs
I[IpumMepbl KOHTPOJIBLHBIX BONPOCOB /1JIsl POBEAeHUSs codece10BaAHUSA

['mbpuausanus aToma yriaeposa.

WMHTepMenuaTel OPraHuYeCKUX PEaKLui.

KuHetndyeckux u TEpMOAMHAMUYECKUN KOHTPOJIb OPraHUUYECKUX PEAKLIAM.

KadecTBeHHBIE ¥ KOJHMYECTBEHHBIE AJIEKTPOHHBIC (PPEKTHI 3aMECTHTENECH Ha PEAKIHOHHYIO

CHOCOOHOCTh OPraHUYECKUX COECMHEHUH.

5. IlepexomHble COCTOSHUS, TOBEPXHOCTh HM3MEHEHHUS CBOOOJHOW HHEPIUH OPraHMYECKHX
pEeaKIuu.

6. Teopun KHCIOT U OCHOBAHUH.

7. BnusHue pacTBOpUTENEH Ha CKOPOCTh U PABHOBECHE OPTaHUYECKUX PEAKIIUN

8. IlpuHuun JIMHEHHOCTH U3MEHEHUH CBOOOHOM HEepruM peakiuii. Y pasHenue ['ammera

9. T'omoreHHsbIi KaTanu3 B OpraHUYeCKOM CHHTE3E.

10. MeTammoKOMIUIEKCHBIH U TeTEepOTEHHBIN KaTajin3 B OpraHnIeCKOM CHHTE3E.

11. Mex¢azoBblii KaTalu3 B OPraHUUECKOM CHHTE3E.

12. Knaccu¢ukaiusi OpraHHueCKUX peaklnuii 1 pearcHToB.

13. M3omepust opraHMYeCKMX COeAUHEHUH.

14. Metonbl mMOMYyYEeHHUS] U XUMHUYECKHE CBOMCTBAa TIPEACIBHBIX YIJIEBOJIOPOJOB (aJKaHbI,
IIUKJIOATKAHBI ).

15. Mero/1bl aCHMMETPUUECKOTO CUHTE3A.

16. Mertoapl nosryuyeHust U XUMUYECKHE CBOMCTBA aTKEHOB U IUEHOB.

17. Meronbl NOTy4YeHUS] U XUMHUYECKHE CBOMCTBA aJIKMHOB.

18. Mertoabl nosryuyeHust U XUMHUYECKHE CBOMCTBA apOMaTHYECKUX YTJIEBOIOPO/IOB.

19. Mertonb! moryueHusI 1 XUMUYECKHE CBOMCTBA OJTHOATOMHBIX 1 MHOTOaTOMHBIX CITHPTOB.

20. Metoabl Moy4eHUs] U XMMUYECKHE CBOWCTBA KAPOOHMIIBHBIX COEIMHEHHH .

21. MeToapl MOy4YeHUs] 1 XHMAYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

22. Metoapl MOy4eHUs] U XMMUYECKHE CBOMCTBA a30TCOEPIKALINX COSAUHEHUH (aMMHO, HUTPO).

23. MeToapl MOy4YeHUs] 1 XHMUYECKHE CBOWCTBA CEPOCOIEPIKAIINX OPTraHUNIECKHIX BEIIECTB.

24. Metoapl MONTy4YeHUs] U XMMUYECKHE CBOMCTBA MATU- U IECTUUIICHHBIX T'€TEPOIIUKIIOB.

25. MeTtoapl moy4eHus, XAIMHYIECKIE CBOMCTBA M TPHUMEHEHHE yTIIEBOIOB.

26. buonornyecku BaXHbIE COETUHEHUS — AMUHOKUCIIOTHI, OCJIKH, HYKJICMHOBBIE KUCIIOTHI.

NS
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OuneHoYHBIE cpeCcTBa S MPOBeIeHUsI IPOMEKYTOYHOM aTTeCTAMI

DK3aMEHAIMOHHBIA OUJIET COCTOUT M3 TPEX TEOPETUYECKHX BOIPOCOB, TEMATHKAa KOTOPBIX
Ipe/CTaBIeHa B IPOrpaMMe KaHAUJaTCKOIo 3K3aMeHa.

Oo0pa3ubl On1eTOB
Oprannyeckasi XUuMHs
buner 1
1. Tunsl cBsA3ei B OPraHMYECKOM XUMUH.
2. Ankanbl. MeToJIbl CHHTE3a U PeaKIIMOHHAs CIIOCOOHOCTb.
3. OcHoBbl crekrpockormu SIMP. Tlpumenenne crekrpockormu SIMP 'H s msydenus
CTPYKTYPbI OPraHUYECKUX COCAMHEHUH.

buner 2

1. DnexTponHbIe AP HEKTHI. DIEKTPOOTPULIATEILHOCTH ATOMOB U TPYIIIIL.

2. Ankensl. Homenknarypa u ctpoenue. MeToabl CUHTE3a.

3. OcuoBrl cnektpockonuu SIMP. Ilpumenenue cnekrpockonuu SIMP °C nus HU3yYEHUS
CTPYKTYPBI OPraHUYECKUX COCAUHEHUN.

buner 3

1. Konnenuusa  apomatuyHoctd. [IpaBmiio  Xrokkenas.  Me30MOHHBIE — COEAMHEHUS.
AHTHAapOMaTUYHOCTb.

2. Peak1ioHHast ciocOOHOCTh aJIKEHOB.

3. OcuoBer  cnektpockonuu  SIMP. Ilpumenenue cnekrpockonmun SIMP  Ha sjapax
reTepOaTOMOB JUIsl U3yUEHUS CTPYKTYpPbl OPraHUYECKUX COCIUHEHUM.

buner 4

1. Ilonsarue o koH(popmanuu MoJEKyJIbl. BpalieHue BOKpyT cBsi3eii: BEIMUMHBI U CUMMETPUS
NOTEHIMATIBHBIX OapbepoB. PaKTOPHI, ONPEAEIAIONINE SHEPTUIO0 KOHPOPMEPOB.

2. CTpoeHHe M HOMEHKJIATypa aJKHHOB. MeETOJbl TOJYYSHHS W CBOWCTBA allE€THIJICHOBBIX
COCIMHEHU.

3. OcuoBel criektpockonun SIMP. Ilpumenenune nBymepHoW crekrpockonmu SIMP s
U3Yy4YEHUs CTPYKTYPBbl OPraHUYECKUX COCIUHEHUN.

buer 5

1. DOnanTHoMepus. AcCHUMMETpPUS U XHPAIbHOCTh. OKBUBAJICHTHbBIE, SHAHTUOTOIHBIE U
JIMaCTEPEOTONHBIE TPYIIIBI; UX MPOSBIECHUE B XMMHUUYECKOM IOBEIACHUM MOJIEKYJ B XUPAJIBHBIX U
axXUpaANBHBIX cpenax U crnekrpax AMP. HomenknaTypa oNTH4ECKUX aHTUIIOIOB.

2. Ilonuenossle coeuHeHUss. OCOOEHHOCTH CUHTE3a M PEAKIIMOHHON CIIOCOOHOCTH.

3. Ilpumenenne criekrpockonvu JI1P B opraHndeckoi XuMHH.

buier 6

1. Kucnotret bpencrena u Jlbtonca. KucinotHo-ocHoBHOe paBHOBecue. Ilonsitue pH.
Kunernyeckass M TepMoauMHaMuyecKass KHUCIOTHOCTh. YpaBHeHue bpencrena. OOmmuit u
cneunuyecknii KUCIOTHO-OCHOBHBIN Katanu3. CynepKucioTsl. @yHKINU KUCIOTHOCTH.

2. CiupThl. MeToIbI CHHTE3a U PEaKIUH OJTHOATOMHBIX CITHPTOB.

3. Ilpumenenne konebaTeNIbHOM U 3JIEKTPOHHOM CHEKTPOCKONUH JUISl M3YUEHHs! CTPYKTYpHI
OPraHUYEeCKUX COCTUHECHUH.

buner 7

1. HykneodpwmibHoe 3amemienue B anudarudeckom psay. Mexanuszmsl SN1 u SN2. Brnusiaue
CTPYKTYpbI cyOCTpaTa U MOJIIPHOCTU PACTBOPUTENS HAa CKOPOCTU U MEXAHU3M PEaKIUu.

2. MeTo/1bl CUHTE3a U peaKuH JBYXaTOMHBIX CIIUPTOB.
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3. [lpumeHeHne Macc- HM  XpPOMaTO-MacC-CIEKTPOMETPUU [UIS H3YYECHHS CTPYKTYpHI
OPraHUYEeCKUX COCTUHECHUH.

buner 8

1. HykneopwibHoe 3aMelieHWe TpU  KPAaTHOM  YIJIEpOA-yIJEpOTHOW CBSA3M H B
apoMaTU4YecKoM sape. TUMMUYHBIE MEXaHU3Mbl HYKJICO(UIBHOTO 3aMEIIEeHUs y Sp2-TMOpUIHOIO
aToMa yriepoJa.

2. MeTo/1bl CUHTE3a U peaKLUH IIPOCTHIX IPUPOB.

3. Xpomarorpaduyeckre METO bl U UX IPUMEHEHHE B OPIraHUYECKOM CUHTE3E.

buner 9

1. DnexTpoduiapHOE 3amelieHre y aroma yriaepoaa. Mexanusmel 3amenienust SE1, SE2, SEi.
HyxkneounpHbIil KaTanus 3IeKTpOPWILHOTO 3aMelleHHs. BimsHue CTpyKTypbl cyOcTpata u
3¢ (HeKTOB Cpeibl Ha CKOPOCTh M HAIIPABJICHUE PEAKITHIA.

2. Anpaerunbl U KetoHbl. HomeHnkmarypa. OcoOCHHOCTH CTpOeHHsS. MeTOAbl MOJMy4YeHHS
AJIBACTUI0B U KETOHOB.

3. PEHTTeHOCTPYKTYPHBI aHAIW3 H €ro IPUMEHEHHE Ui M3YyYCHHS CTPYKTYpPBI
OpTraHN4YCCKUX BCIICCTB.

buner 10

1. Peakuun  snumuHMpoBaHus  (OTINEIuleHUs).  MexaHM3MBl  Te€TepOJIMTHYECKOrO
anumunupoBanust E1 u E2. CrepeoanekrpoHHble TpeboBaHus U crepeocneunpuunocts npu E2-
3JIMMUHUPOBAHUHU.

2. Peaknu anpaeruioB u kKeToHOB. OOpalieHne moIsspHOCTH KapOOHMIIEHON TPYIIIIBL.

3. CoBpeMeHHbIe METO/IbI 00Pa0OTKH PEeaKIMOHHBIX Macc, OUUCTKU U BBIACICHUS MPOILYKTOB
peaKuuii.

buner 11

1. IlpucoenuHenre 1O  KpaTHBIM  YIJIEPOA-YIJIEPOJHBIM  CBSA3SIM.  DJEKTPO(HIBbHOE
npucoearHeHne. CuibHbIE U ClIa0ble 3JIEKTPOPHIIbI, MEXAHU3M U CTEPEOXUMHUS NMPUCOEAUHEHUS,
PEruo- ¥ CTEPEOCEICKTUBHOCTD peakuuil. [Ipucoegunenue K ConpsKeHHbIM CUCTEMAM.

2. HeripenennbHbIE allbJIeTHUIBI M KETOHBI. METO/BI MOyYeHUS H PEAKIIHH.

3. OcuoBbl cnekrpockonuu SIMP. Ilpumenenue crektpockonuu SIMP 'H ans usydenus
CTPYKTYpPBI OPraHUYECKUX COCAUHEHUN.

buner 12

1. HykneoduibHoe npucoeJMHEHNE K KapOOHUIIBHOM IpyTIie.

2. Kap6onossie kuciorsl. Homenknarypa. OcCOOEHHOCTH CTpOCHHUS. MeToabl MOMy4YeHHusS U
TUIINYHbIE PEAKLINH.

3. OcroBrl crektpockoruu SIMP. Tlpumenenue cnextpockoruu SIMP ¥C s msyuenus
CTPYKTYPbl OPTaHUYECKUX COCITUHEHUM.

buner 13

1. IleperpynnupoBku B KApOOKATUOHHBIX HHTEPMEIUATAX.

2. MeTo/pl TOJTy4YEHUS U CBOIMCTBA MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT: TaTOT€HAHTHIPU/IOB,
AHTUJIPUJIOB, CIIOKHBIX 3(UPOB, HUTPUIIOB, aMU0B. KeTeHbl, uX MoyiyueHrne U CBONWCTBA.

3. OcnoBel cnektpockonuu  SIMP. Ilpumenenue cnekrpockonuu SIMP Ha sjapax
reTepOaTOMOB I U3yYEHHUsI CTPYKTYPbl OPTaHUYECKUX COCTNHEHHM.

buner 14

1. PaqukanbHble W HMOH-paguKaldbHBIE PpEAKIUU TPUCOCIUHEHUS, 3aMelIeHUs W
AIUMHAHUPOBAHUS.

2. Knaccudukamus peakuuii apoMaTHUECKOTO dSIEKTpOGHUILHOTO 3amelleHus. BnusHue
3aMECTHUTEIICH.
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3. OcuoBel cnekrpockonuu SAMP. Ilpumenenue nBymepHol crekrpockonnu SIMP s

U3YYECHHUSI CTPYKTYPbl OPraHUYECKUX COCAUMHEHUN.

bumner 15

1. IlpuHUUI peTpoCUHTETHYECKOro aHain3a. CUHTOHBI U CHHTETUYECKUE SKBUBAJICHTHI.
2. MeTtoapl CHHTE3a B CBOMCTBA reTepoapoOMaTHIECKUX COSIMHCHHIA.
3. Ilpumenenue cnekrpockonuu JI1P B oprannueckoil XuMuu.

6. YueOHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00eceYeHHue TUCIUILINHBI
OcHoBHasi JInTepaTypa

. Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 1/ O. A. Peytos, A. JI. Kypn, K. II. Bytus.
— M.: bunowm. Jlabopatopus 3Hanuii, 2014. — 567 c.

. Peyros, O. A. Oprannveckas xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypn, K. I1. Bytus.
— M.: bunowm. JlabopaTopus 3Hanuii, 2014. — 623 c.

Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 3/ O. A. Peytos, A. JI. Kypn, K. I1. Bytus.
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 544 c.

Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 4 / O. A. Peytos, A. JI. Kypn, K. I1. Bytus.
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 726 c.

Cmut, M. Opranuueckass xumusi Mapua. Peakiuu, MexaHu3Mbl, cTpoeHHe: YTIyOJIeHHBIN
KypC Ul yHUBEPCUTETOB M XUMHUYECKUX BYy30B: B 4-x T. T. 1 / M. Cmut. — M.: JlabopaTopus
3Hanui, 2020. — 458 c.

Cwmur, M. Opranndeckas xumusi Mapua. Peakiuu, MexaHu3Mbl, CTpOoeHHE: YTIyOIeHHbII
KypC J1J1s1 yHUBEPCUTETOB M XUMUYeCKuX By30B: B 4-x 1. T. 2 / M. Cmur. — M.: JIabopaTtopust
3uanmii, 2020. — 539 c.

Cmutr, M. Opranudeckas xumusi Mapya. Peakiumn, MexaHu3Mbl, CTpoeHHE: YTIyOJIeHHbBIN
KypC Ul yHUBEPCUTETOB M XUMHUECKUX BY30B: B 4-x T. T. 3/ M. Cmut. — M.: JlabopaTopus
3nanmi, 2020. — 550 c.

Cmutr, M. Opranndeckas xumus Mapua. Peakiuu, MexaHu3mbl, CTpoeHHe: YTIyOJIeHHbIN
KypcC Ul YHUBEPCUTETOB U XUMHUYECKUX By30B: B 4-x 1. T. 4 / M. Cmut. — M.: JlabopaTopus
3Hanui, 2020. — 511 c.

JlonoTHUTEIbHAS JIUTEpPaTypa

AnekceeB, P.C. Peakuuu HYKJI€OQUIBHOIO 3aMEIIEHUs M SIMMHHHUpPOBaHUS: YuyeOHOe
nocobue s cryaeHtoB Beicuieit mkomnsl / P. C. Anekcees, C. C. Kapnos, B. 1. Tepenum,
JI. U. JluBannoBa, M. B. JluBanios. — M.: JIaGoparopus 3uanuii, 2024. — 284 c.

babkun, B. A. buomacca JIHMCTBEHHHMIBL: OT XMMHUYECKOIO COCTaBa 10 HMHHOBALIMOHHBIX
npoaykros / B. A. ba0Okun, JI. A. OctpoyxoBa, H. H. Tpopumosna; ots. pea. A. A. CemeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: U3zn-so CO PAH, 2011. —236 c.
bepnerr, JIx. Xumuueckass cBsi3b: mep. ¢ anra. / [x. bepmerr. — M.:. Mup; bunowm.
JlaGopatopus 3Hanuii, 2015. — 245 c.

['amOypr, 10.JI. Teopuss u mnpakTuka 3JekTpoocaxaeHuss wmetamuioB / [I. 3anrapw,
1O. JI. 'amOypr M.: JlaGopaTopust 3Hanuii, 2019. — 441 c.

['onob6okoBa, T. B. HekonaeHcupoBaHHBIE BHUIIMHAIBHBIE TPHA30JbI: CHpaB.mocooue /
T. B.l'ono6okoBa, JI. W. Bepemarun, P. I'. Xwuros, B. H. Kwxnuses; otB. pen.
A. 1. Cmupuos. — Upkytek: UT'Y, 2012. — 133 c.

loncaneec, K. Hanoctpykrypsl B Ouomenunuune / K. Toncamsec, K. XampOepriranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlaboparopust 3nanumii, 2013. — 520 c.

I'punaByn, H. Xumus snemenrtos: B 2-x 1. T. 1 / H. I'punBya, A. Opuio. — M.: Jlaboparopust
3nanui, 2023. — 607 c.
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8. TI'punByn, H. Xumus snementoB: B 2-x 1. T. 2 / H. I'punByz, A. Opuio. — M.: JlaGopaTtopus
3HaHui, 2023. - 670 c.

9. T'ycapoma, H. K. Xumus anerunena: Hoseie rmaBel / H. K. I'ycapoBa, A. U. Muxanesa,
E. 1O0. lImunar, A. I'. Manskuna. — HoBocubupck: Hayka, 2013. — 368 c.

10. Xayen, X. buomeramnooprannyeckass xumusa / XK. XKayen. — M.: bunom. JlaGoparopus
3Hanui, 2015. — 496 c.

11. Unmen, 3. OcHOBBI opranudeckoi crepeoxumuu / D. Unmmen. — M.: bunom. JlaGopaTtopus
3Hanui, 2014. — 703 c.

12. KoBanenko, JI. B. buoxumuueckne OCHOBBI XMMHUU OHMOJOTHMYECKH AKTHBHBIX BEIIECTB:
yaeO6Hoe mocooue / JI. B. KoBanenko. - M.: bunom. JIabopaTtopus 3nanuii, 2014 — 229 c.

13. Ky3nenos, H. T. OcnoBsl HanoTexHosoruu: yaeonuk / H. T. Ky3nernos, B. M. HoBoTtopries,
B. A. XKabpes, B. 1. Mapronun. — M.: bunowm. Jlaboparopus 3nanmii, 2023. — 397 c.

14. Jlay, A. K. Hano- u O6uokommnosutsl / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunom.
Jlabopatopust 3nanuit, 2015. — 392 c.

15. Maiictpenko, B. H. Dnantnocenexktuabie cencopsl / B. H. Maiictpenko, I'. A. EBTrorus. —
M.: JlabopaTopust 3nanuii, 2023. — 259 c.

16. Pamenckas, I'. B. ®apmaneBtuueckas xumwus: ydeOnuk / I. B. Pamenckas. — M.:
Jlaboparopus 3uanwmii, 2021. — 640 c.

17. Pomanosckuif, b. B. OcHoBbl karanusza: yueOHoe nocobue / b. B. PomaHOBckuii. —
M.: bunowm. JlaGoparopus 3Hanwmii, 2015. — 172 c.

18. Pooxonkos, JI. M. Hanomatepuansl: yuebHoe mocodue / JI. U. Peokonkos, B. B. JI€Buna,
2. JI. I3um3urypu. — M.: bunom. JlabopaTopus 3nanuit, 2014. — 365 c.

19. CemenoB, A. A. buosoruveckas aKTUBHOCTb NMPHUPOIHBIX coenuHeHuid / A. A. CeMeHOB,
B. I'. Kapues. — M.: MBO®HII, 2012. — 520 c.

20. CunbBepcteiin, P. Crnekrtpomerpudeckas HACHTH(UKAIMS OPraHUYECKUX COCAMHEHHH /[
P. Cunbsepcreitn, @. Bederep, . Kumi. — M.: JIaboparopus 3uannmii, 2023. — 557 c.

21. Cmut, B. A. OCHOBBI COBPEMEHHOIO OPraHHYeCKOro CHHTe3a. YueOHoe mnocobdue /
B. A. Cmur, A. J. Aunbman. — M.: bunom. Jlabopatopus 3nanuii, 2014. — 750 c.

22. ConparenkoB, A. T. Ilecturuabl ¥ peryyisaTopsl pocTa: MpUKIaJHas OpraHudeckas XUMus /
A.T. ConnarenkoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlaGoparopus 3HaHUI,
2014. - 223 c.

23. ConpatenkoB, A. T. IlecTUuabl B perysTOpBl POCTa: MPUKIATHAS OpraHUYECKass XUMUS /
A.T. ConnarenkoB, H. M. Konsnuna, A. Jle Tyan. — M.: bunom. JlaGopaTtopus 3HaHui,
2014. - 223 c.

24. CrapoctuH, B. B. Marepuansl ¥ MeToAbl HAHOTEXHOJOTMH: YydeOHoe mocobue /
B. B. Crapoctun. — M.: bunom. JIaboparopust 3uanwii, 2014. — 431 c.

25. Tute, JI. lomuno-peakuuu B opranndeckoMm cuntese / JI. Tutne, I'. bpamre, K. I'epuke; mep.
¢ auri. — M.: bunowm. JlaGoparopus 3uanuii, 2010. — 671 c.

26. TonctukoB, I'. A. CwmonsHble KUCIOTHI XBOWHBIX Poccuu. Xumus, dapmakonorus /
I'. A. Toncrukos, T. I'. Tonctukosa, 3. J. llynen, C. E. Tonctuxos, M. B. XBoctros; HUOX
um. H. H. Bopoxnosa CO PAH. — HoBocubupck: Akagemudeckoe u3aarenbcTBo «I'eoy,
2011. - 395 c.

27. TpaBenb, B. @. Opranuueckass xumusi: yuyeOHoe mocobue mnst By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: burom. Jlabopatopus 3uanmii, 2014. — 368 c.

28. TpaBenb, B. ®. Opranuueckas xumusi: yuyeOHoe mocobue ans By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: burom. Jlabopatopus 3uanwmii, 2014. — 517 c.

29. TpaBenb, B. @. Opranuueckass xumusi: yuyeOHoe mocobue mist By3oB: B 3-ex 1. T. 3 /
B. ®. Tpasens. — M.: burom. Jlabopatopus 3uanmii, 2014. — 388 c.

30. Tpodumos, b. A. Xumus nuppona. HoBeie crpanuist / b. A. Tpopumos, A. . Muxaiesa,
E. YO. Imunar, JI. H. Co6ennna. — HoBocubupck: Hayka, 2012. — 383 c.

31. XenbBunkensb, JI. Cucrematnueckas HOMEHKJIATypa OPraHMYECKHUX COEIWHEHHH /
. XenpBunkenb. — M.: bunowm. Jlaboparopust 3nanmii, 2014. — 232 c.

32. Yepnona, C. B. ®apmaneBtrueckas xumus: yueOHuk s By3oB / C. B. UepHoBa; noj pexn.
I'. B. Pamenckoii. — M.: bunom. JlaGoparopwus 3nanmii, 2015. — 472 c.
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33.

34.

35.

10.

11.

[Mumkun, I'. I'. HanosnekTpoHuka. DNeMEHThI, TPUOOPHI, YCTPOHCTBA: ydeOHOe mocodue /
I'. I'. umkun, U. M. Arees. — M.: bunowm. JIabopatopus 3Hanuit, 2011. — 408 c.
OnpmeHoOpoiix, K. Meramnooprannueckas xumust / K. OnpmenOpoiix. — M.: bunowm.
JlabGopaTtopus 3nanui, 2014. — 750 c.

KOpoBckass, M. A. Xumus apoMaTHYECKHX TETCPOIMKIMYECKAX COCOUHCHHH /
M. A. IOpogckas. — M.: bunowm. JIaboparopus 3Hanuii, 2015. — 208 c.

DJIeKTPOHHBbIE pecypchbl

ApucroBa, H.B. TecToBblil KOHTpOJIb IO KypCy OPraHMYeCKOW XUMHUH. YTJIEBOJOPOJbI
[DnexkTpoHHbIi pecypc]: yueObnoe nocodbue / H.B. Apucrtora, B.I'. Ypsanos, E.H. Odunepos.
— OmnextpoH. npaH. — Kazaup: KHUTY, 2004. — 254 c. — Pexum pgocryna:
https://e.lanbook.com/book/13336. — 3ar1. ¢ 3kpaHa.

bepesun, JI.b. ba3oBblii Kypc OpraHM4YecKod XuMHU [DIEKTPOHHBIN pecypc]: ydeOHOe
nocobue / JI.b. bepesun, O.B. Illyxto, C.A. CeipOy. — DnekTpoH. naH. — lBaHOBO:
UI'XTY, 2011. — 168 c. — Pexum pocryma: https://e.lanbook.com/book/4523. — 3aru. ¢
3KpaHa.

bepesun, JI.b. Opranwdeckas xumusi [DJIEKTPOHHBIN pecypc]: ydeOHOe Tmocobue /
J.b. bepeszun, O.B. Illyxto, C.A. CeipOy, O.U. Koiipman. — DnextpoH. nan. — CaHKT-
[TerepOypr: Jlanb, 2014. — 240 ¢. — Pexum nocryma: https://e.lanbook.com/book/44754, —
3ari. ¢ 3KkpaHa.

boposnes, M.B. Oprannyeckas XWMHs: TEPMHUHBI U OCHOBHBIE peakUuu [DJIEKTPOHHBIN
pecypc]: yuebHoe nocobue / U.B. boposneB. — DnexTpoH. nan. — Mocksa: M3narenbcTBo
"Jlabopartopust 3HaHUU", 2015. — 362 c. — Pexum JOCTyTa:
https://e.lanbook.com/book/70742. — 3ar1. ¢ 3kpaHa.

bypanrynoBa, P.H. Oprannueckas xumus. ALMKINYECKUE YTIEBOAOPOAbI [DJIEKTPOHHBIN
pecypc]: yuebHoe mocobue / P.H. bypanrynosa, P.®. Kapumoa, M.A. IlerpoBa. —
Onektpon. paH. — Kazanms: KHUTY, 2016. — 112 c¢. — Pexum pocryna:
https://e.lanbook.com/book/102078. — 3aru. ¢ 3kpaHa.

byxapoB, C.B. Xumusi U TEXHOJOrHMS MPOAYKTOB TOHKOIO OPraHMYECKOro CHHTE3a

[DnexTpoHHBIN pecypc]: yuebHoe mocodue / C.B. byxapoB. — Dnektpon. man. — KazaHb:
KHUTY, 2013. — 268 c¢. — Pexxum noctyma: https://e.lanbook.com/book/73483. — 3aru. c
JKpaHa.

Bacunnera, U.B. OcHOBBI opranndeckoit XuMuu [ DIeKTPOHHBIN pecypc]: yueOHoe nmocobue /
N.B. BacunbeBa, M.A. 3axapenko, 1.B. IIpockyHoB. — OnekrtpoH. naH. — Kewmeposo:
KemI'V, 2017. — 72 ¢. — Pexum moctyma: https://e.lanbook.com/book/102672. — 3ari. ¢
JKpaHa.

BepeBkun, A.H. Opranuueckast xumus. YueOHoe 1nocoOue AJisi BBIIOJHEHHs JIa0OpaTOPHBIX
paboT MO CHHTE3y OpraHMYECKUX BEUIeCTB [DJNEKTPOHHBIA pecypc]: yueOHoe mocobue /
A.H. Bepeskun, B.W. Azapos, T.I. HunoBa. — OnextpoH. nai. — Mocksa: MI'TVY um. H.O.
baymana, 2011. — 39 c. — Pexum goctyna: https://e.lanbook.com/book/104638. — 3aru. ¢
JKpaHa.

Bepeskun, A.H. Opranuueckas xumusi. YueOHoe 1mocodue AJisi BBITOJHEHUs J1a00paTOPHBIX
paboT M0 OCHOBHBIM METOJIaM OYHMCTKH W BBIICTICHUSI OPTraHUYECKUX BEIIECTB [ DIEKTPOHHBII
pecypc]: yuebnoe nmocobue / A.H. Bepekun, B.1. Azapos, T.U. Hunosa, I'.H. Kononos. —
OnekTpoH. gaH. — MockBa: MI'TY um. H.D. baymana, 2013. — 33 c. — Pexum noctyna:
https://e.lanbook.com/book/104805. — 3aru. ¢ skpaHa.

Bunocnasckuit, B.A. Opranudeckass Xxumus [DIEKTPOHHBIN pecypc]|: yueOHoe mocooue /
B.A. Bunocnasckuii, .M. OcoBuosa, B.11. AzapoB. — OnekTpoH. naH. — Mocksa: MI'TY
uMm. H.D. baymana, 2008. — 56 ¢. — Pexum moctyna: https://e.lanbook.com/book/104624.
— 3ar. ¢ sKpaHa.

BmmiBkoB, A.A. OpraHudeckass XUMHUs: OCHOBHBIE TOHSATHSI [DIEKTPOHHBIM pecypc] :
yuebHoe mocobue / A.A. Bmmskos, A.B. IlectoB. — Onextpon. nan. — ExkatepunOypr:

18



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Yp®V, 2012. — 188 c. — Pexum nmocryna: https://e.lanbook.com/book/98443. — 3armn. ¢
JKpaHa.

BmmiBkoB, A.A. Opranuueckas XuMUs: 3aJaud W YNpPaxXHEHUs [DJIEKTPOHHBIA pecypc]:
yuyeOHoe mocooue / A.A. BmmuBkoB, A.B. IlectoB. — DnekrpoH. nan. — EkarepunOypr:
Yp®V, 2015. — 344 c. — Pexum nmocryna: https://e.lanbook.com/book/98413. — 3arm. ¢
JKpaHa.

Henncos, B.Sl. COopHUK 3a1a4y MO OPraHUYECKONH XUMHUH [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue / B.S. Hdenucos, [.JI. Mypeimkun, T.b. Tkauenko, T.B. UylikoBa. — DIJIEKTpOH.
nan. —  Canskr-IlerepOypr: Jlans, 2014. — 544 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/45971. — 3aru. ¢ 3kpaHa.

HenucoB, B.SI. COoOpHUK KOHTPOJBHBIX 3aJaHUWA 10 OpraHudeckor xumum. Y. 3:
ApoMaTH4YecKue W TEeTePOIMKINYECKHE COSAMHCHHS [DJEKTPOHHBIA pecypc]: ydueOHOe
nocobue / B.S. Hdenucos, [.JI. Mypeimkun, T.b. Tkauenko, T.B. UylikoBa. — DIJIEKTpOH.
maH. —  Kemeposo:  KemI'V, 2009. — 8 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/30112. — 3ari1. ¢ skpaHa.

Heruko, K.A. CemuHapckue 3aHATHS IO OPraHMYECKOM XUMHUU [DIEKTPOHHBIA pecypc:
yueOHO-MeTonuyeckoe mocoone / K.A. Jeruxko, T.T. Kypsesa, C.C. Kpasioga,
T.H. MarBeeBa. — Dnektpon. gan. — Tomck: TIT'Y, 2013. — 80 c¢. — Pexum nocryma:
https://e.lanbook.com/book/44990. — 3ar1. ¢ 3kpaHa.

3pikoBa, M.B. Oprannyeckas xumus. Kiaccuduxanus W HOMEHKIATypa OpPraHMYECKHX
coequHEHUN [DneKTpoHHBIH pecypc]: yuebnoe mocobue / M.B. 3wikoBa, I'.A. Xomnobosa,
0.0. IlpumenoBa. — OnektpoH. gaH. — Tomck: Cubl'MYVY, 2014. — 111 c. — Pexum
nocrtyna: https://e.lanbook.com/book/105885. — 3aru. ¢ sxpana.

Kpagsmora, C.C. Opranndeckast xumus. Yacts 1 [DrekTpoHHBIN pecypc]: yaeOHoe mocobue /
C.C. KpaBuosa, T.T. Kypsiepa, T.H. Matseesa, b.C. IIpsankun. — DnekTpoH. naH. — ToMmck:
TTY, 2013. — 92 c¢. — Pexum pocryma: https://e.lanbook.com/book/44989. — 3arn. ¢
JKpaHa.

KyBmmuoBa, E.M. Opranndeckas xumus. KapOOHHIIIPOU3BOIHBIE — YTIIEBOJAOPOIOB
[DnexTpoHHBI pecypc]: yueObHoe mocobue / E.M. KyBmmHOBa. — DNEKTpOH. daH. —
NBanoBo: UT'XTY, 2011. — 80 c. — Pexxum nmoctyma: https://e.lanbook.com/book/4530. —
3ari. ¢ ’KpaHa.

Kysnenon, JI.I. Opranuueckas xumus [DJIEKTpOHHBIM pecypc]: ydeOHoe mocobue /
J.T". Ky3nenoB. — DnektpoH. naH. — Cankt-IlerepOypr: Jlanp, 2016. — 556 c¢. — Pexum
noctyma: https://e.lanbook.com/book/72988. — 3arun. ¢ skpana.

JlabopaTopHbIil MPaKkTUKyM IO KypCy OPraHUYECKOW XUMHH [DJeKTpOHHBIA pecypc]:
yueOHoe nocobue / mox pena. A.M. I'omyGeBa. — DnektpoH. naH. — MockBa: MI'TY uwm.
H.D. Baymana, 2011. — 40 c¢. — Pexum gmocryna: https://e.lanbook.com/book/52564. —
3ari. ¢ ’KpaHa.

JluBannoB, M.B. Oprannueckas xuMus. 3afadul Mo oOIIEMYy Kypcy C pelieHUsIMU : B 2 U
[OnexkTpoHHbIl  pecypc]: yueOHoe mocobobme / M.B. JluBanmos, [I'.C. 3aiinesa,
JI.W. JIusannosa, H.C. I'ymokuna ; mox pen. H. C. 3epupoBa. — DnekTpoH. gaH. — Mocksa:
UznatensctBo  "Jlaboparopuss 3Hanmit", 2015. — 258 c¢. — Pexum pocryna:
https://e.lanbook.com/book/84111. — 3aru. ¢ skpaHa.

JluBannos, M.B. Opranunueckas xumus. 3aa4du o od1eMy Kypey ¢ petteHusiMi : B 2 4. [I 4
[DnexkTpoHHBIM pecypc]: ydeOHoe mocobme / M.B. Jluanmo, I.C. 3aiinesa,
JL.W. JIuBanmoga, H.C. I'ymrokuna ; mox pen. H. C. 3eduposa. — DnektpoH. gaH. — Mockaa:
UznatensctBo  "Jlaboparopuss 3Hammii", 2015. — 717 c¢. — Pexum pocryna:
https://e.lanbook.com/book/84112. — 3ar. ¢ 3kpaHa.

Opranuyeckass XuMusl [DIEKTpOHHBIH pecypc]: yuyeOHO-MeTOJMuYecKoe IMocodue / COcCT.
T. H. I'pumienkoBa, I'. E. CokonoBa. — DnektpoH. nan. — Kemeposo: KemI['Y, 2015. — 115
c. — Pexxum poctyma: https://e.lanbook.com/book/80075. — 3arm. ¢ skpana.

Opranuyeckas XuMus [DJIeKTpOHHBIA pecypc]: yueOHo-MeToanyeckoe nocodue / coct. C.C.
Kpasuosa, T.H. MatBeeBa. — DnektpoH. gan. — Tomck: TT'Y, 2015. — 44 c. — Pexum
noctyra: https://e.lanbook.com/book/80212. — 3armn. ¢ skpana.
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25.Tlpecc, M.A. OcHOBBI OpPraHM4eCcKOH XUMHMHU JUII CAMOCTOSITEIBHOTO  HM3Y4YEeHHs
[DnexTponnsiii pecypc]: yuebnoe mocodbue / M.A. Tlpecc. — Daektpon. maH. — CaHKT-
[TerepOypr: Jlanb, 2016. — 432 c. — Pexum nocryna: https://e.lanbook.com/book/71727. —
3arii. ¢ sKpaHa.

26. PeytoB, O.A. Opranunueckas xumusa. B 4 4. U. 1 [DnexkrpoHHslii pecypc|: y4eOHUK /
O.A. PeytoB, A.JL. Kypu, K.II. bBytun. — OmnektpoH. man. — MockBa: M3narenbcTBO
"JIaboparopus 3HaHui", 2017. — 570 C. — Pexxum JOCTYTIA:
https://e.lanbook.com/book/94167. — 3ari1. ¢ skpaHa.

27. PeytoB, O.A. Opranmueckas xumus. B 4 4. Y. 2 [DnextpoHHblld pecypc|: yuyeOHUK /
O.A. PeyroB, A.JL. Kypu, K.II. Byrun. — O3nektpon. maH. — Mocka: M3gaTenbcTBo
"JlaGopaTopus 3HaHUN", 2017. — 626 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/94168. — 3ar1. ¢ skpaHa.

28. PeytoB, O.A. Opranmueckas xumusa : B 4 4. Y. 4 [DOnextpoHHbId pecypc]: yuyeOHUK /
O.A. PeyroB, A.JL. Kypu, K.II. Byrun. — O3nektpon. man. — Mocka: M3gaTenbcTBo
"JlaGopaTopus 3HaHUN", 2016. — 729 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/84139. — 3ar. ¢ skpaHa.

29. PomanoBckuii, b.B. OcHoBbl KkaTanu3a [DIeKTpOHHBIN pecypc]: yueOHOoe mocobue /
b.B. PomaHoBckmii. — DnekTpoH. naH. — Mocksa: M3narensctBo "JlabopaTopust 3Hanuii",
2017. — 175 c. — Pexum poctyna: https://e.lanbook.com/book/94126. — 3arun. ¢ sxpana.

30. Tpasens, B.®. Opranndeckas xumus. B 3 1. T. 1 [Dnekrponnsiii pecypce]: yuebHOE ocooue /
B.®. TpaBenb. — DnekTpoH. naH. — Mocksa: M3natenbctBo "JlabopaTopus 3Hanumii", 2015.
— 401 c. — Pexum moctyna: https://e.lanbook.com/book/84108. — 3ari. ¢ skpana.

31. TpaBens, B.®. Opranuueckas xumus. B 3 4. T. 2 [DnexkTpoHHBIH pecypc]: yueOHoe mocodue
/ B.®. TpaBenb. — OnektpoH. maH. — Mocksa: M3parensctBo "JlaGopartopus 3Hanmid",
2015. — 550 c. — Pexum poctyma: https://e.lanbook.com/book/84109. — 3arun. ¢ sxpana.

32. Tpasensn, B.®. Oprannueckas xumusi. B 3 1. T. 3 [Dnekrponnslit pecype] : yueOHOE TTOCOOHE
/ B.®. TpaBenb. — OnekTpoH. naH. — MockBa : W3natensctBo "Jlaboparopusi 3nanuit",
2015. — 391 c. — Pexwum pocryma: https://e.lanbook.com/book/84110. — 3arun. ¢ 3xpaHa.

33. Xenesuna, O.I'.  Opranwnueckas  xumus. llomudyHKIMOHAIBHBIE  TPOU3BOJIHBIC
YTIEBOI0POAOB [ DIEKTPOHHBIN pecypc]: yueOHoe nocobue / O.I'. XeneBuna, A.C. Mansicosa,
C.A. CpipOy. — DnextpoH. nan. — MBanoso: UT'XTY, 2016. — 97 ¢. — Pexum nocryna:
https://e.lanbook.com/book/96111. — 3aru. ¢ 3kpaHa.

34. Ilabapos, F0.C. Oprannyeckast xumust [DnekTpoHHbIH pecypc]: yuebnuk / FO.C. Illabapos.
— DOnektpoH. naH. — Cankr-Ilerepoypr: Jlans, 2011. — 848 ¢. — Pexum pgocryma:
https://e.lanbook.com/book/4037. — 3arn. ¢ skpaHa.

35. lllumyns, A.H. Kypce nexknmii mo opraHU4ecKod XUMUHU [DJICKTPOHHBIA pecypc]: yueOHoe
noco6ue / A.H. Hlunyns, F0.A. besruna, E.B. Bonocosa, E.B. [TamkoBa. — DnekTpoH. AaH.
—  Crasponons:  Ct'AY, 2014, — 116 c¢. — Pexum  jgocryna:
https://e.lanbook.com/book/61142. — 3aru. ¢ 9kpaHa.

36. FOposckast, M.A. OCHOBBI OpraHMYECKON XUMHUHU [ DICKTPOHHBIN pecypc]: yaeOHoe mocodue /
M.A. IOposckas, A.B. Kypkun. — DOnexrtpoH. naH. — Mocksa: M3natenbcTtBo
"JlaGopaTopus 3HaHUN", 2015. — 239 C. — Pexxum JIOCTyTa:
https://e.lanbook.com/book/66365. — 3ar. ¢ skpaHna.

HOpMaTI/IBHbIe AOKYMEHTbBI

1. ®enepanbHble rOCyAapCTBEHHBIE TPEOOBAHUS K CTPYKTYpe MPOrpaMM MOJATOTOBKU HAYUHBIX U
HAy4YHO-TIEJJarOTMYECKUX KaJIpOB B aCIUPaHType (aAbIOHKTYpE), YCIOBUSAM UX pealln3alllu,
CpPOKaM OCBOEHHUS ITUX MPOTPaMM C YIETOM Pa3IUIHBIX PopM 00yUueHUs, 00pa30BaTEIbHBIX
TEXHOJIOTHI U 0COOEHHOCTEN OTAENbHBIX KATErOPHil aCIUPaHTOB (aIbIOHKTOB),
yTrBepkaeHHbIe [Ipukazom Munobpuayku Poccuu ot 20.10.2021 Ne 951 (nanee — OI'T);

2. TlonoxeHne 0 TOArOTOBKE HAYYHBIX M HAyYHO-TIETarOTMYECKUX KaJApOB B aCIIUPAHTYPE
(anproukType), yrBepxkaeHHoe [locranoBnennem [IpaButensctea PO ot 30.11.2021 Ne 2122;
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3. TlonoxeHne o MpUCYKACHUHU YUCHBIX CTeNeHeH, yTBepkaeHHoe [ToctaHoBIeHNEM
[IpaButensctBa PO oT 24.09.2013 Ne 842;
4. Tlacnopt HayyHO! crienuaibHOCTH 1.4.7. X1UMHs BBICOKOMOJIEKYJISIPHBIX COEIMHEHNUH.

CoNoA~WNE

arwN

~No

10.
11.
12.
13.
14.

15.

Pexomenayemble HCTOYHNMKHM HAYYHO-TeXHMYeCKOH HH(pOpManuu
HayuHo-TexHu4eckue ;kypHajbl n3 0ndauoreuynoro ponga UpUX CO PAH:

Becthuk Poccuiickoi akajeMun HayK.

Bricoxomonexyinsipabie coequnenus. Cepus A: @u3uka nNoJuMepoB.
Bricokomonekysipubie coequnenusi. Cepus b: duszuka noammepos.
Jloknazasl akaeMuy HayK.

Kypnain o6mieit xuMumu.

JKypHas opraHu4eckon XMMUHU.

’KypHai npukiaaHol XUMUHU.

JKypHau cTpyKTypHON XUMUH.

N3Bectus Akagemun Hayk. Cepusi XuMudeckas.

. Ycnexu XuMuu (3J1IEKTPOHHBIH KypHa).

. XUMHKO-(papMalleBTUYECKHH KypHal.

. XMMHsI B MHTEPECAX yCTOMYUBOIO Pa3BUTHS.
. XUMHUS TeTEPOLUKINYECKUX COCIUHEHU.

. DIEKTPOXUMHUSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

JIEKTPOHHO-0M0/IM0TEeYHbIe CHCTeMbI NPodeccoHaIbHbIE 0a3b] JaHHBIX,
nH(pOpMALMOHHBIE CIIPABOYHbIE U MOMCKOBBIE CHCTEMBI:

Xumnueckass pedeparuBHas ciyx0a AMepukaHCKoro xumuueckoro oomectBa CAS
SciFinder https://sso.cas.org/

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

denepanbHas Ciryk0a 1Mo HHTEIIEKTyalbHOM coOcTBeHHOCTH http://Www.rupto.ru.

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

Academic Reference — 0a3a JaHHBIX MOJHOTEKCTOBBIX AHTJIOSN3BIYHBIX PECYPCOB MO BCEM
aKaJeMUYeCKUM JAMCIUIUIMHAM, OIyOIrKoBaHHbIX B Kutae https://ar.cnki.net.

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

baza maHHBIX 37eKTPOHHO-OMOIMOTeUHOM crcTeMbl «Jlanb» https://e.lanbook.com/.

Pecypcer ynanennoro noctyma u 6a3el manHbix PI'BYH TocynmapctBenHo#l myOmudHOM
Hay4HO-TexHn4eckoi oubmmorexn CO PAH http://www.spsl.nsc.ru/.
DneKkTpoHHO-O0ubmoreunas cucrema Llentpanshoit Hayunoi 6ubimoreku MHI] CO PAH (na
6aze AUBC «Mpoucy) http://csl.isc.irk.ru/.

Royal Society of Chemistry: 6a3a nanasix RSC DATABASE https://www.rsc.org/.

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

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

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

[Topran 1t aciupaHTOB U coMcCKaTesel yueHol crenenu: http:/www.acniupantypa.pdy/.

BecnuiaTHble opuumnanbHbIe OTKPbITHIE pecypcbl UHTEpHeT:

Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o6wvenunsier Gonee 10000 HaydHBIX >KypHAJIOB IO Pa3IMYHBIM OTpPACIAM 3HAHHUH
(oxomo 2 MumroHOB ctateit) n3134 ctpan mupa.
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http://www.spsl.nsc.ru/
http://csl.isc.irk.ru/
https://www.rsc.org/
https://onlinelibrary.wiley.com/
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2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3ze pasmemeno 6omee 3000 KHUT MO pa3IMYHBIM OTPACISIM 3HAHWH, MPEIOCTABICHHBIX
122 Hay4HBIMU U3/1aTETLCTBAMH.

3. BioMed Central https://www.biomedcentral.com/
baza mannbix Brirouaer 6osee 300 peneH3upyeMBbIX KYpPHAIOB IO OMOMEIUIIMHE, MEIUIINHE
U €CTEeCTBEHHbIM HaykaMm. Bce craThu, pa3MenieHHble B 0a3e, HaXoAsSTCs B CBOOOJHOM
JIOCTYyTIE.

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

Kpynueiimmii 6ecruiaTHbId apXHB 3JICKTPOHHBIX HAYYHBIX ITyOJIMKAIIMN 110 pa3aeiiaM (pU3HKH,
MaTeMaTHKH, MH()OPMATHKH, MEXaHWKH, aCTPOHOMHHM U Ouoinoruu. Mmeercs moapoOHBIi
TEMaTHUYECKHM KaTaaor ¥ BO3MOXKHOCTb [TOMCKA CTaTel 0 MHOXKECTBY KPUTEPHUEB.

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

MHoTOIUCIUTIIMHAPHBIA 1TH(PPOBON W3ATEIBCKUA pecypce, sABISETCS TuIaTGopMoi aJis
pELEH3UPYEMBIX HAYYHBIX KYPHAJIOB OTKPBITOTO Aoctyna, u3natomuxcs MDPI AG (bazens,
[Beitnapus). M3naTenbcTBO BhITyckaeT 6osee 120 pa3HOOOpa3HbIX 3JEKTPOHHBIX KYPHAJIOB,
HAXOJIAIIMUXCS B OTKPHITOM JOCTYIIE.

6. WzmarenbcTBO ¢ OTKpBITEIM qoctyniom InTech http://www.intechopen.com/

[lepBoe u KpymHeiiee B MUPE H3/aTEIBCTBO, MyOIHMKYIONIee KHIUTH B OTKPBITOM JOCTYIIE,
okoio 2500 HayuHbIXx u3ganuil. OCHOBHAS TeMaTHYecKasl HAMpaBICHHOCTh - (PU3UYECKUE U
TEXHUYECKHUE HAYKH, TEXHOJIOTUH, MCTUITUHCKHE HAYKH, HAYKH O )KH3HHU.

7. Ba3za mannbix xumudeckux coeauHernii ChemSpider http://www.chemspider.com/
ChemSpider — ato OecmiiatHas XUMHYecKash 0a3a JaHHBIX, MPEIOCTABISIONMAs OBICTPBIN
JoCTyn K Oosee yeM 28 MUJUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOW HMH(OPMAIINU.
Pecypc mpunamnexxut KoponeBckomy xummuyeckoMmy oOmecTBy BemukoOpuranuu (Royal
Society of Chemistry).

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

PLOS ONE - kosiekuusi >XypHajoB, B KOTOpPBIX IYOJIUKYIOTCS OTYEThl O HOBBIX
MCCIICIOBAaHHUSIX B OOJIACTH €CTECTBEHHBIX HAYK M METUIMHBI. Bce )KypHanbl pa3MelieHbl B
cBobogHOoM noctyne (Open Access), Bce cCTaThM MPOXOAST CTPOro€ HayyHOE
peLEeH3UpOBaHNUE.

1. MaTepI/laJIbHO-TeXHI/l‘leCKOG odecneuyeHue Hay‘lHO-HCCJ'Ie)IOBaTeJIbCKOﬁ paﬁDTbl

B cooTrBeTcTBHE C y‘Ie6HI>IM IINIAHOM 3aHATUSA 110 AUCHUIIJIINHE «OpraHquCKas[ XUMUS)
IMPOBOIATCS B (l)opMe J'IeI(LIHfI, MPAKTUYCCKUX 3aHSTHN U CAaMOCTOSITEIILHON pa6OTI>I o6yqa}0meroc;l.

Hns peanuzarnuu o0pa3oBaTeabHOTO Tporecca B (GopMe JICKIUH U TMPAKTUYECKUX 3aHSATHI
UCIIONIB3YIOTCS CIICAYIOIIME TOMEIICHHs: Majblii JIEKIMOHHBIN 3an (OubnuoTeka), OCHAIlEHHBIN
KOMIIBIOTEpAaMM C JIOCTYNOM K 0a3aM JaHHBIX U BbIXOAOM B HMHTepHeT, yueOHON MeOenbio U
ACMOHCTPAlMOHHBIM 060pYI[OBaHI/IeM (KOMHBIOTep CO CpcaACTBaAMU 3BYKOBOCIIPOU3BCIACHUA,
IPOEKTOP, IKPaH).

I[J'I}I OCBOCHHA IMIPOrpaMMbl 06yquI/151 U U BBIIIOJIHCHUSA IIPAKTUYCCKUX U HAYYHO-
HUCCIICA0OBATCIBCKUX pa60T nmo TEME MOUCCEPTAlMHU KaAXAOMY aCIHUPAHTy MOPCAO0CTaBJICHO
WHAWBUIYAJIBHOC paGoqee MECTO, 060py,Z[OBaHHOC HpHTO‘-IHO-BBITH)KHOfI BeHTPIJ'DILIPIefI,
BOOOIIPOBOAOM, BOJOOTBCACHUEM, BO3YXOBOAOM. ACHI/IpaHTLI NMCHOT BO3MOXHOCTB UCITIOJIB30BAThH
MaTCpHUAIIbHO-TCXHUYICCKHUEC CPCACTBA na60paT0pI/H71, B KOTOPBIX BBIIIOJHAKOT AUCCECPTALIMOHHBIC
paboThl (OpPrTeXHUKA, PEaKTUBBI, PACXOJHBIE MaTepHalbl, JabopaTopHasl Mocyia, U3MEPUTEIbHOE
o0opyaoBaHue).

HDOFDaMMHOG o0Oecrieuenue:

.HI/II_ICH3I/IOHHLIC MMPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
- HH,Z[CKC TenemocT — cucrema BPI,Z[COI(OH(bCpCHI.ICB&BI/I C BO3MOXHOCTBIO oOMeHa

COO6H_ICHI/I$IMI/I u Hepe;[aqei/'l KOHTCHTA B PCKUME PCAJIbHOI'O BPCMCHHU.
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CBoboaHo pacmpoctpansemoe [10: 6paysep SAunekc, Mozilla Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TeKCTOBOM, TOI0COBOM W BHaeocBs3u cBsi3u Skype7.41.0.101; mporpamma st
CO3/IaHUsl DJEKTPOHHBIX Yy4yeOHBIX mpoaykToB Moodle 3.2.; mporpamma [uis HpOCMOTpa
anexkTpoHHBIX AJokyMeHTOB Foxit PDF Reader 9.1.0.5096; apxuBarop 7zip 17.01 beta.

ITpubopHas Ga3a:

OcHOBY MarepHalbHO-TEXHHUYECKONM 0a3pl HMHCTUTYTa COCTaBISAIOT JIBa LU(POBBIX
mynbTUsACpHbIX Dypre-cnektpomerpa SAMP (DPX 400 u AVANCE 400), peHTreHOBCKHiA
muppaktromerp Bruker D8 ADVANCE, penrrenoBckuii nudpaktromerp D2 PHASER,
uH(ppakpacupiii Dypbe-ciektpomerp Vertex 70 ¢ Paman mpucrtaBkoi, nHppakpacHeiii Dypbe-
cnekrpomerp Excalibar HE 3100 Varian, mukpoananuzarop Flash EA 1112 CHN-O/MAS 200,
mukpoanainuzarop Termo Flash EA 2000 CHNS, OITP-cnexkrpomerp ELEXSYS E580, ycranoBka
HAHOCEKYHTHOT'O MMITYJILCHOTO (hoToNm3a, xpomaromacc-criekrpomerp QP-5050A, xpomaromacc-
criektpometp Agilent 5975 ¢ xumudeckoit nonusanuent, TanaeMubiii TOF/TOF macc-cnekrpometp
Ultra Flex, anektponusii Mmukpockon TM 3000 Hitachi, ciekrpoduryopumerp FLPS920 Edinburg
Instruments, Y ®/BUI-cniektpomerp LAMBDA 35 u qusnbkomeTp.

Jist mpoBeieHnsl KBAHTOBO-XUMHYECKUX PAaCUueTOB UMEIOTCS KOMITBIOTEPHI B J1a00PaTOPUsIX U
BBIYMCIIUTENbHBIN KiaacTep 391'/1121'6/14T6.

JIMIIeH3WOHHOE TpOrpaMMHOe oOecreyeHrne, BCTPOCHHOE B COOTBETCTBYIONINE MPUOOPHEIC
KOMIUICKCBI, SIBJISIONIEECS] €r0 HEOThEMJIEMOW 4YacThio, oOecreuuBaroieil (yHKIIMOHUPOBAHUE
npuOOpOB:

— Gaussian 09, IlakeT KBaHTOBO-XMMHYECKHX IpPOrpamMM, JJs pacueTa TE€OMETPHH U
AIIEKTPOHHBIX XapaKTEPUCTHK MOJICKYIL.

— Apex 2, Apex 3, [MIporpamMbr  anst  00paOOTKM ~ JaHHBIX ~ MOHOKPHCTAIBHOTO
TudpaKTOMETPa;

— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramorpaduueckas 6a3a gaHHBIX
Y TIAKeT MPOTrpaMM JjIsl paboThI ¢ 6a301 JaHHBIX;

— TurboMol, ITakeT KBAHTOBO-XUMHYECKUX IIPOTPaMM, IJIsi pacdeTa Fr€OMETPUU U SJIEKTPOHHBIX
XapaKTePUCTHK MOJIEKYIT;

—  XWInNMR, TIporpamma ajist 3ariuc 1 00pabOTKU TaHHBIX criekTpomerpa SIMP;

— TOPAS, EVA, IIporpammsl a5t 00pabOTKH TaHHBIX MOPOLIKOBOTO AU(paKTOMETpa,

— PDF-2, ba3za qaHHBIX TOPOIIKOBBIX AU(PAKTOrpaM HEOPraHUYECKUX COeIMHEHUH;

— ResolutionsPro Opus, [1aket nporpamm, st 3anucu U 00padotku MK-criexkTpos;

— Lambda35, IIporpamma asst 3anucu 1 00paboTku Y @-CrieKTpoB;

— IIporpamma Flexanalysis 3.3 111 00pabOTKHM MaccuBa JaHHBIX 110 OMOMOJIMMEpPaM, HENETYUUX
06MOMaKpOMOJIEKYJI, OTUTOMEpaM, CUHTETUYECKUM TOJIMMEPAM, COJISIM U HEJIETy4HX BEIIECTB;

— Xepr, XSophe, XeprView, Ilaket mporpamm st 3amicu u 00paboTku criektpos DIIP.

C OTKpBITOM JTUIIEH3UEH:

— Dalton2016, nakeT KBaHTOBO-XMMHUYECKHUX [IPOTrPAMM, UCIIOJIB3YEMBIX JJISl pacueTa, U3y4eHHs
CBOWCTB BEILIECTB, MOJICJIMPOBAHUS PEaKIIHii;

— DIRAC, nporpamma Jij1st aTOMHBIX M MOJIEKYJISIDHBIX TPSMBIX UTEPATUBHBIX PENITUBUCTCKUX
BBIYUCIICHUH Ha BCEX JJIEKTPOHAX, BBIYMCICHUA MOJEKYJISPHBIX CBOHCTB C MCIIOJIb30BAaHHEM
PENATUBUCTCKUX KBAHTOBO-XUMHUYECKUX METOJIOB;

— ORCA software, makeT KBaHTOBO-XMMHMYECKHX IMPOTPaMM, HCHOJB3YEMBIX JUIs pacyera,
U3y4YEHHsI CBOICTB BEIIECTB, MOJICTMPOBAHUS PEAKLIUH.
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