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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 u 3a1a4n y4eOHOMH TUCHHUILIMHBI

Heab u3yueHus aucuuiuinHbl «OpraHUyecKass XUMHs»: MPHOOpeTeHue (PyHIaMEHTAITbHBIX
3HaHUH W  TMPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX IS  NPO(ECCHOHAIBLHOW  HAy4HO-
UCCIIEI0OBATEIbCKOW, MHHOBAIIMOHHONW M 00pa3oBaTeIbHOM JEATEIBHOCTH B OOJIACTH OpPraHMYECKON
XUMHUHA M B CMEXHBIX 00JIACTAX HaykH; (opMupoBaHHE 000O0IIAIONIEH TEOPETHYECKOW Oa3bl IS
U3y4YCHHS (PYHIAMEHTAILHBIX OCHOB OPTaHMYECKOW XMMHU M BO3MOXKHOCTH HMX HCIIOJIb30BAaHUS Ha
NPaKTHKE.

3amaun:

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

- (hopmupoBaHKue TIYOOKOTO TOHUMAHHUs OOIIMX 3aKOHOMEPHOCTEH 3aBUCUMOCTH 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 AMCUUILIMHBI B CTPYKTYpe NPOrpaMMbl aCIIMPAHTYPhI

Jucnumimna «OpraHnyeckass XUMUS» SIBJISIETCS 4acThi0 0Opa30BaTENbHOIO KOMIIOHEHTA
(ITogpaznmen 2.1.1.3. paznmena 2.1.1. «O0s3aTenpHble TUCIUILUIMHBDY) MPOTPAMMbl ACTUPAHTYPHI 110
HayyHOU crienuanbHocTH 1.4.3. Opranuueckas XUMHsL.

VueOHasi IUCIUIUIMHA peanu3yeTcs Ha nepBoM (2 cemectp, 00beM 3 3.€.) ¥ BTOPOM TOIY
o0yuenwus (3-4 cemecTpbl, 00beme 6 3.¢.).

3HaHMS, YMEHHUS M HaBBIKH, MPUOOpPETEHHBIC AaCMUpaHTaMU IO pe3yibTaTaM H3yUYeHUs
yueOHOM nucHuIUIMHbl «OpraHuyeckas XUMUS», UCIONb3YIOTCS UMM AJIs Cauyd KaHAWJATCKOTO
HK3aMeHa M NP HAMUCAHUH JUCCEPTAIIMOHHON paboThl HA COUCKAHHME YYEHOW CTEeTIeHH KaHIuaaTa
HayK.

3. TpeboBanus K pe3yJbTaTaM O0CBOEHUsI AU CHUILIMHBI:

[To oxoHYaHNUU U3YYEHUS JUCHUILIMHBI aCIUPAHTHI TOJIKHBI Oy TyT:
3namo:
® METOJbl IOJIyYEHHUs, XMMHUYECKHE CBOMCTBA M IPAKTUYECKOE HCIIOJIb30BAHUE OCHOBHBIX
KJIACCOB OPraHMYECKUX COCTUMHEHUN;
TUIIOBBIE METO/Ibl OPraHNYECKOI0 CUHTE3a, UCII0JIb3yEMbIE pEareHThl U 000pyA0BaHUE;
MEXaHHU3Mbl OCHOBHBIX OPraHMYECKUX peaklnid, TOJX0Abl 1 METOAbl U3yUYEHUSI MEXaHU3MOB,;
BJIMSIHAE CTPOEHUS Ha PEAKLIMOHHYIO CIIOCOOHOCTh OPraHNYEeCKUX COeITMHEHUH;
(U3UKO-XMMUYECKHE METOJbl MCCIEOBAaHUS CTPOCHUS OpPraHUYECKHX COEIMHEHUH |
OpPTraHWYECKHUX PEAKLIN;
® COBPEMEHHYIO TMEPUOAMYECKYIO JUTEpaTypy (KypHAJIbI) M JJICKTPOHHBIE 0a3bl JaHHBIX B
00J1acTH OpraHMYecKOW XHMHUHM U METOAOB IOMCKAa CBOMCTB M TOJYYEHHUS OPraHMYECKUX
BEIIIECTB;
® IPUHIIUIIBI TEOPETUUYECKHUX pacueToB CBOICTB OpPraHUYECKUX COETMHEHU,
TEPMOJMHAMHYECKUX U KHHETHYECKHUX MapaMETPOB OPraHUUECKUX PEAKIINN;
® pOJIb U MECTO OpPraHMYeCKOH XMMHUHU B cUcTeMe (DyHIaMEHTaJIbHBIX XUMHUYECKUX HAyK U
IIPOU3BOJICTBE COBPEMEHHON NHHOBAIIMOHHOW MTPOTyKIIHH.



Ymemes:

® BBIOMPATHh METOJIbI M PEAreHThI CHHTE3a OPTaHMYECKUX COSAMHEHUH;

® [JIJAHUPOBATh MHOTOCTAJAMIHBIA OPTaHUYECKUH CHHTE3;

® I[IPOBOJIUTH PA3ACIICHHE CMECEH OPraHMYeCKHX BEIICCTB W HACHTH(UKAIMIO COCTaBa H
CTPOCHHUS C MOMOIIBI0 XUMHUYECKHUX U (PU3UKO-XUMUYECKUX METOJIOB aHAIIN3a;

® OCYIIECTBIISATb IOMUCK METOJIOB TOJIYYEHUSI W CBONCTB OPraHUYECKUX COCAMHEHUH C
HCITOJIb30BAaHUEM COBPEMEHHBIX 0a3 TaHHBIX M MIOMCKOBBIX CUCTEM;

® IIPOBOJIUTHh MOJCIUPOBAHNE XUMHYECKUX PEAKIIMHA C MCIOIb30BAaHUEM MOTYIMIUPHUICCKUX U
HEAIMITUPUYECKUX KBAHTOBO-XUMHUYECKUX METOJIOB.
Hmems onvim:

® [IJIAHWPOBAHUS U IIPOBEICHUS OPTAaHHMYECKOTO CHHTE3a;

® OUYNCTKM OPraHMYECKUX BEIIECTB M HUIACHTH(PHKAIUM WX CTPOCHUS C HCIIOJIH30BAHHEM
XUMUYECKHUX U (PU3UKO-XUMHYECKUX METOJIOB;

® MOJCIMPOBAHUS CBOMCTB BEIIECTB U MapaMETPOB OPTAHMYECKUX PEAKIIUN C UCIIOJIb30BAHUEM
KBAaHTOBO-XMMHYECKHX METOOB;

® HaIMCAHMS HAYYHBIX OTYETOB U CTaTEH.

4. CTpyKTYypa M colep:kaHue Y4eOHOH IMCUMILINHBI
OO1ast TPy0E€MKOCTh AUCIUILUIMHBI cOCTaBsAeT 9 3aueTHbIX eaunuil (324 vaca).
CTpyKTypa AUCHHUTLINHBI

Ta6muma 4.1. Ctpykrypa yueOHOU TUCIUTUTAHBI

Neo | HaumeHnoBanue O6beM yuebHOM padoThl, U ®opma
MYCLIATIIUHEI Bcero Bcero W3 aynuropusix | KCP | CP KOHTPOJIA
ayautopH. | Jlek | Jla6 | II
1 | Opranuueckas 324 144 63 ) 81 18 | 162 3auert /
XAMUS DK3aMeH

Conep:xaHue IMCUMILIHHBI
CoaepixaHue pa3aejioB U TeM THCHUILINHBI

Pa3nes 1. 3aKkoHOMEpPHOCTH CTPOCHHS W PEAKIMOHHOM CIIOCOOHOCTH
OpPraHu4YecKuX coeMHEeHU I

Tema 1. CoBpeMeHHbIE NPEJICTABICHUSI O IPUPOJIE XUMUYECKOW CBS3H.

CoBpeMeHHbIE TPEICTABICHNS O IPUPOJE XUMHUECKOM CBA3HU. DJIEKTPOHHBIE NIPEICTABICHUS
0 mpupone cBsizedl. Tumbl cBsizeld B opraHmdeckod xumuu. ['mOpuausanuss aToMOB yriepoja u
azoTta. ONEeKTpoHHbIE A(PQGEKTh. OIEKTPOOTPULIATENIBHOCTE aTOMOB M Tpymnn. OCHOBHBIE
MOJIO’KEHUSI KBAHTOBOM XUMHH. ATOMHBIE M MOJIeKyJsgspHble opoutanu. [pubnmxenne MO-JIKAO.
Metogx MO Xiokkens u 0Oojiee CTporue KBaHTOBO-XMMHUECKHE MeTojabl pacuera. Ilonstue o
MOJTyDMITUPUYECKUX METO/1aX, OCHOBaHHBIX Ha npubmmkenun Xaptpu-Ooka (MNDO, AM1, PM3 u
ap.). Meroasr ab initio. Meron ¢ynkiuonana miotHoctu (DFT). KoMmmnpomuccHbie moaxo.ist
(Jlokanu30BaHHBIE CBS3M, TUOpUIM3ALMSA, YACTUYHBIA Yy4yeT [eJOKalu3allud OJJIEKTPOHOB Ha
npumepe o—mn-nipuomkenus). Teopust Bo3mymernuit MO. Bo3myliieHuss TepBOTO W BTOPOTO
nopsiikoB. MHAEKCHl peaklMOHHOW CIOCOOHOCTH. MeToJ I'paHUYHBIX opOuTaneld. 3apsaoBbld U
OpOUTANIbHBIM KOHTPOJb OpraHuyeckux peakuuid. IloHaTtne o pe3oHaHce (CONMpSHKEHHM) B
KJlaccuuecko u kBaHTOBOM xumuu. Conpsbkenue B meroge MO  Xirokkend. Konuoenmus
apomatuyHocTH. [IpaBuno Xtokkens. Me30HOHHbBIE COETUHEHUS. AHTHAPOMATUYHOCTb.




Tema 2. [IpocTpaHCTBEHHOE CTPOSHUE OPTraHUYECKHX MOJICKYJ, B3AMMOJICHCTBIE XUMUYECKU
HECBSI3aHHBIX ATOMOB U I'PYIIL.

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

[Tonsate 0 KOH(pOpPMALUU MOJEKYJIbl. BpaiieHne BOKpYyr CBs3€il: BEIMYMHBI U CUMMETPUS
NOTEHUUAIbHBIX OapbepoB. DakTopbl, OMpeeNsonue 3Heprulo KoHpopmepoB. BrnusiHue
3¢ dexToB compspkeHus Ha cTabuiIbHOCTH KoH(popmepoB. HoMmenkiiatypa koHpopmMepoB. YTiioBoe
HalpsOKEHUE U JIPYTUe TUIBl HANPSKEHUS B LUKIMYECKUX cucreMax. CpeaHue LHMKIbI U
TPaHCAHHYJISIPHBIE B3aUMOJICUCTBUS. MIHBEpCUS LUKIIOB 1 a30TCOAEPKAIINX COCAMHEHUH.

Ces3p  koH(opMamuu u peakuuoHHOW crocooHoctu. Ilpunmun Kepruna—I ammera.
Crepuyeckuii W CTEPEOIJICKTPOHHBIM  KOHTPOJb  peakuuil. CTepeoceNneKTUBHOCTh U
cTepeocnenu(PuIHOCTb.

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

OHaHTHOMEpHUsA. ACHUMMETpPHUS W XUPAIbHOCTb. OKBUBAJIEHTHBIE, 3HAHTHOTONHBIE U
JIMaCTEPEOTONHBIE TPYIIIIbI; UX MPOSABIECHUE B XMMUYECKOM IOBEJACHUU MOJIEKYJl B XUPAJIbHBIX U
axupaibHbIX cpenax u cnekrpax AMP. Homenknatypa ontuyeckux aHtunofoB. HeyriepoaHsie
aTOMBI KaK IEHTPbI XUPAITbHOCTH.

CnocoObl MONMy4YeHUs W pas3felieHuss SHaHTHoMepoB. OnThyeckas YUCTOTA U METOMBI ee
ompenenenusi. Ormpenenenne aOCOMIOTHOH M OTHOCHTENBbHOW KoHurypamuu. Ilonartue o
JUCIIEPCUU ONITUYECKOTO BPAILIEHUSI U KPYTOBOM JIUXPOU3ME.

Tema 3. Kitaccudukanusi XMMUYIECKIX PEAKITHH.

Knaccudukanusa xumuyeckux peaxiuil. Knaccudukanusa peakuuii mo TUMy oOpa3oBaHUS U
pa3pbliBa CBSA3€M B IMMUTHUPYIOLIEH CTAIUHU, I10 TUILY pEareHTa U 110 COOTHOLIEHUIO YHCIIa MOJIEKYJ
peareHToB M MPOAYKTOB. Teopus MmepexogHOro COCTOSHUSA. ['MnepnoBepXHOCTh MOTEHUIUAIbHOM
SHEPruM, KOOpJIMHATa U HHEPreTHUecKUil Nnpoduib peakiuu. TepMoAMHAMMYECKHE HapaMeTpbl
akThBauu. KnHeTHueckue ypaBHEHUSI OCHOBHBIX TUIIOB peaklMii. MeToapl SKCIEpUMEHTAIBHOTO
M3Y4YEHHUs] KUHETUKH U MEXaHU3MOB peakuuid. Meroa CTalMOHApHOIO COCTOSIHMS (IPUHLIUIT
bopenmreitna). [Toctynar XsammoHna.

OMIUpUYECKUM  (IKCTpaTepMOAMHAMUYECKUN) TMOAXOA K PEaKUMOHHOM CIIOCOOHOCTH.
Koppensiironnsie ypaBHEHUs, MPUHIUI JUHEHHOCTH CBOOOIHBIX SHepruit ['mbOca. YpaBHeHHS
I'ammera u Tadra. Cs3p mapaMeTpoB KOPPEISIMOHHBIX YPaBHEHUH C MEXaHU3MOM peakIui.
[Tpunammn JKMKO; ero o0ocHOBaHHE Ha OCHOBE TeopuH Bo3myteHuit MO.

Tema 4. KonnyecTBEHHBIE TEOPUU KUCIOT M OCHOBAHUM.

KonuyecTBeHHbIE TEOpPHUM KHUCIOT M OCHOBaHMU. KonuuecTBeHHass TeOpUsi KUCIOT U
ocHoBanui. Kucnorel bpencrena m Jlpromca. KucnorHo-ocHoBHOe paBHOBecue. llonstue pH.
Kunernyeckass u TepMoAMHAMH4YeCKas KHCIOTHOCTh. YpaBHeHHe bpencrema. OOummii u
crnenupuYecKrii KUCIOTHO-OCHOBHBIN KaTanu3. Cynepkuciorsl. @yHkuuu kuciaotHocTH. [loctynar
I'ammera.

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

BnusHue cpeapl Ha CKOPOCTH W paBHOBECHE OpraHMuYecKuX peakuui. Crnenuduueckas u
Hecrienuduieckass (yHuUBepcanbHasi) cosbBanusa. Kierounerit sddext. Bomopomnas CBs3b.
Knaccudukanus u mkaiasl mapaMeTpoB pacTBOpuTeseil. BrusHue conpBamuu Ha CKOPOCTh U
pPaBHOBECHE OpPraHUYECKUX peakiuid. YpaBHeHHs YuHCTeHHa u ['proHBasibaa, Kommens-Ilamema.
KucnoTHOCTh 1 OCHOBHOCTH B Ta30BOM (pase.

Acconmanysi MOHOB. THIBI MOHHBIX Map M J0Ka3aTelbCTBAa UX CyIllIecTBOBaHUS. BiusHue
accolMallii MOHOB HA MX PEaKIMOHHYIO CIIOCOOHOCTh. YpaBHeHHE AKpH. Mexda3Hblil KaTanus.
Kpayn-a¢upsl, kpunrasipl, MNOJaHIbl, KaTaau3zaTopbl MexdazHoro mnepeHoca. Ilonsarue o
CyHpaMOJIEKYISIPHON XUMUHU.

Tema 6. OCHOBHBIE THUITBI HHTEPMEINATOB OPTAaHUYECKUX PEAKITHH.

OcHOBHBIE THUINBI HHTEPMEAMATOB OpraHudeckux peakuil. KapOeHueBbie  HOHBI
(kapOokatronsl). ['eHepanmsi kapOOKaTHOHOB B pacTBOpax HW B Ta30BoM ¢aze. BrusHue
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CTPYKTYPHBIX M COJIbBAaTaIllMOHHBIX (PAKTOPOB Ha CTaOMIBHOCTH KapOokaTnoHoB. CTpoeHue
kapOokaTHOHOB. [IoHATHE 0 Heknaccuuyeckux MOHAaX. OCHOBHBIE THIBI peakIMii KapOOKaTHOHOB U
00JIaCTH UX CUHTETHYECKOT'O UCIOJb30BaHUsA. CKeNeTHbIe MeperpynuupoOBKY U THIPUIHBIE CIBUTH
B KapOOKaTHOHAX.

KapOanmonsr 1 CH-kucnotsl. Bimsiaue cTpykTypHBIX U 3()()EKTOB cpelbl Ha CTaOMIM3a1nio
KapOaHMOHOB. OCHOBHBIE PEAKIIMHM KapOaHMOHOB, AaHUOHHBIE MEPErpyNNUPOBKU. AMOUJEHTHBIE U
HOJIMICHTHBIE aHHOHBI. KapOeHbl. DieKTpoHHAast CTPYKTYpPa, CUHTJIETHOE U TPHUILIETHOE COCTOSIHHE
kapOeHoB. MeToabl reHepanuy KapOEHOB M HCIHOJIb30BAHME HUX B OPraHMYECKOM CHHTE3E.
Hutpensl, Ux reHeparusi, CTpOEHUE U CBOMCTBA.

CBoOOIHBIE pajuKaibl U UOH-paguKaibl. MeTopl reHEpUpPOBaHUs PAUKAIOB. DJIEKTPOHHOE
CTpoeHHue U (aKTOpbl CTAOWIM3aLMU CBOOOJHBIX paJuKanioB. THUIBl CTaOWIBHBIX CBOOOIHBIX
panukainoB. OcHoBbl MeTonoB DIIP u XIIS. Katnon- u annoH-pagukansl. MeToabl TeHEpUPOBAaHUS U
cBoiicTBa. OCHOBHBIE PEAKIIMU HOH-paauKaloB. KoMmiekcsl ¢ mepeHocoM 3apsija.

Pa3zgen 2. OCHOBHbIE THIIBI OPraHUYECKUX PeAKUMA M1 UX MeXaHU3MbI

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

HyxneodunsHoe 3ameienue B anudaruyeckom psany. Mexanusmel Sn1 u Sn2, cMelianHbIi
MOHHO-TIApHBIM MeXaHu3M. BimsHue cTpyKTypbl cyOcTpara M HOJSPHOCTH PAaCTBOPUTENS Ha
CKOPOCTM M MEXaHU3M peakiuu. AHXMMEPHOE COJACHCTBUE M CHUHApPTETHUYECKOE YCKOPEHHE,
y4yacTU€ COCEIHUX TIpyHl, NEperpynnupoBKM B  XOJ€ HYKJICO(UIBHOTO  3aMELICHHUS.
Koppenaunonnsie ypaBaenus: CpaitHa-CkoTTa u D1Bapica.

HyxneodunpHoe 3amenieHre npu KpaTHOW YTIIEPOA-YTIEPOTHON CBSI3U M B apOMATHYECKOM
aape. THINYHBIE MEXaHM3MBI HYKICODUILHOTO 3aMEIEHHs y SP>-THOPHIHOTO aToMa YTIepoja.
BuHunbHBI KaTHOH. MOHO- W OMMOJEKYJSIpHBIE TPOLECCHl HYKJICO(DHUIBLHOTO 3aMElICHHS B
apomaTudeckoM psany. Karanu3 mnepexoanbiMu MeTauiamud. HykneoduinbHoe 3aMmelnieHue B
HUTPONPOU3BOIHBIX OcH3oia. HykneoduisHoe 3amernieHue Bomopoaa (BHKapHO3HOE 3aMEIICHHUE).
Kommekcsl Meiizenxeitmepa. HykineodunsHoe 3amenieHue B apoMaTuyeckux rerepouukiax. Kune-
3aMelleHHE.

Tema 8. DnexkTpoduiabHOE 3aMelIeHne y aTomMa yIiaeposia.

DnekTpoduibHOE 3aMelleHHe y aroma yriepojaa. Mexanusmbl 3amemnienns Sgl, Sg2, Sel.
HyxneodunbHblil KaTanu3 371eKTpoUIBHOrO 3amelieHus. BiausHue CTpykTypbl cyOcTpata
b dexToB cpeapl Ha CKOPOCTh M HANpaBJICHHE pPEaKIUi. 3aMelieHue y oJIeUHOBOrO aToma
yriaepoja ¥ B apoMaTH4ecKoM Kouiblie. ['eHepupoBaHue 31eKTpouiIbHbIX peareHTOB. IIpaBuia
OpUEHTAllMM M UX MOJEKYJISIpHO-OpOUTaNbHAS HMHTEpIpeTalus. OJIEKTPOPHUIbHOE 3aMelIeHHe
JpyTuX rpymi, Kpome Bogopoaa. Mnco-3amenienne. Kunernueckue n3oTonublie 3¢ HeKTsl.

Tema 9. Peakumu 2IMMHUHUPOBAHUS.

Peakiuu snuMuHupoBaHus (OTIIEIJICHUS). MeXaHU3Mbl FeTepOIMTHYECKOTO STUMUHUPOBAHUS
El u E2. CrepeosnekTpoHHble TpeOoBaHMs U crepeocnenupuyHocTh npu E2-3muMuHupOBaHuy.
TepMuueckoe CHH-IIMMUHAPOBAHHUE.

Tema 10. Peakimu nprcoeTMHCHHUS.

[lpucoenuHeHne 1O  KpaTHBIM  YIJIEPOA-YIJIEPOJAHBIM  CBA3SIM.  DJIEKTPOPHUIBLHOE
npucoearHenre. CuibHbIE U Cl1a0ble AJIEKTPOPUIIBI, MEXaHU3M M CTEPEOXUMHUS MPUCOEAUHEHUS,
pPETHOo- U CTEPEOCENEKTUBHOCTD peakiuil. [Ipucoennnenne k conpsikeHHbIM cuctemMaM. KaTnonnas
nonuMepuszanus onepuHoB. HykneodunbHoe mnpucoeanHeHne 1o KpaTHeIM cBsizsiM  C=C.
MexanusMm mporecca. BausHue cTpykTypsl Hykieoduiaa u cydcrtpara U 3¢p¢eKToB cpeabl Ha
CKOPOCTh U HarlpaBiieHue peakiuu. Peakuus Muxasns. AHMOHHAs MOJIUMepU3anus oie(QuHOB.

HyxneodunpHoe mnpucoenvHeHre K KapOOHMJIBHOM TpyIme: MpHCOeIMHEHHE OCHOBaHUiA,
BKJIFOYas KapOaHWOHBI, METAIOpraHWYecKux coeauHeHuid. Peaknus Awnpu. KucnoTHeii wu
OCHOBHOHM Karanu3 IpucoequHeHus. EHonuzanus anpaernjoB M KETOHOB. MexaHusM
sTepuUKalMM  KUCIOT M TMoiydyeHue aueraneid. KonaeHcanuum KapOOHWIIBHBIX COEIMHEHUH,
KapOOHOBBIX KUCIIOT U UX MPOU3BOAHBIX. HyKkieopuibHoe MpUcOeIMHEHNE K aJIbJl- U KETUMUHAM U
KapOOHUI- NYMMOHHUEBBIM HOHAM (peakius MaHHMXa).




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

[TeperpynmupoBKH B KapOOKaTHOHHBIX MHTEepMenuaTax. Kinaccudukamus neperpynmnupoBok:
IIMHAKOJIMHOBAasE W PETPONMHAKOIMHOBAsA, mneperpynnupoBka JlembsHoBa. IleperpynmnupoBka
Barnepa-Meiiepseiina. IleperpynnupoBku ¢ murpauueil k aromy asora (I'opmana, Kyprwuyca,
bexmana). Peaknus baiiepa-Bumurepa.

PagukanpHple M MOH-paJUKalbHbIE  pEaKUMM  IPUCOEAMHEHUS, 3aMEIleHus U
snuMuHupoBaHus. llenHele pagukanbHble peakuuu. [lonmumepusanus, TeroMepusanus, peakiuu
aBTOOKHCIEHUsI. MHrUOUTOpPBI, MHUIMATOPHl M MPOMOTOPHI LENHBIX peakuuid. Pemokc-peaxiuu.
DNEKTPOCUHTE3 OPraHUUECKUX COEAMHEHUH.

MonekynsipHble peakuuu (yuc-mpawc-u30MepHU3alus, pacmaj  MOJEKYJ, pa3MbIKaHUe
ukioB). KoapkraTtHble peakuuu.

CornacoBannble peakiuu. KoHuenusi coxpaHeHHs OpOUTAIBHON CHUMMETPUHM M IpaBuia
ByaBopna-I'opmana.  DNEKTpOLMKIMYECKHE  pPEaKIUH, CHUTMATPOIHBIE MEPerpyniupoBKH.
[Tepunukimmueckne  peakuuu  (2+2) wu  (2+4)-mukimonpucoenuHeHus.  1,3-aumnossspHoe
UKJIONpUcoeHeHne. J{BOMICTBeHHAsT peaKIMOHHAs CIIOCOOHOCTh M TayTOMEpHUsS OPraHMYECKHX
coenuHeHuil. [IporoTponHbie U curmaTponHsie neperpynnupoBku. [IpaBuno Kopubmoma. Keto-
€HOJIbHOE paBHOBecue. HuTpocoenquHEeHHs W HUTPOHOBBIE KHUCIIOTBHI, HUTPO30COEAMHEHUS U
OKCHUMBI. MeTainoTponusi.

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

Pa3pnen 3. [IppuHUMIIBI COBPEMEHHOT0 OPraHMYECKOI0 CHHTE3a U YCTAHOBJIEHUS
CTPOeHHsI OPraHUYeCcKHUX COeJUHeHMit

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

Br16op ontumanbHOro myt cuntesa. [IpuHnun perpocunreTndyeckoro anainusa. JInnelnole u
KOHBEPre€HTHbIE CcXeMbl CcHHTe3a. 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 (PYHKIUH K IPYyTrUM. DIIEMEHTOOPTraHUYECKUE COeAMHEHNs (TPOU3BOAHBIC
docdopa, Oopa, KpemHHs, Menu, JIUTHSI, MarHus, OJIOBa) B OPraHUYECKOM CHHTE3E.
MeTan1oKOMIIEKCHBIN KaTaaus.

Tema 13. lcnonp3oBanne  (U3HMKO-XUMHYECKUX METOJIOB JIIS YCTAHOBJICHUS CTPYKTYPBI
OpraHMYecKux coequHeHn. KoMOMHAaTOpHAS M «3€JICHAs) XUMHHU.

Hcnonk30BaHne XUMHUECKUX U PUBUKO-XUMHUYECKUX METOOB ISl YCTAHOBIIEHUSI CTPYKTYPhI
oprannyeckux coenunenuit. Cnekrpockonusi SAMP, DIIP, konebOarenpHas W DJIEKTPOHHAS
CIIEKTPOCKOIUS, Macc- M XPOMAaTO-Macc-CHEKTpoMeTpus. [‘a30)KMAKOCTHAsT W  KUJIKOCTHAs
xpomarorpadusi, HMOHOOOMEHHAas W TeJbIIPOHUKAIONMIAs XpoMarorpadus, srekTpodopes.
PeHTreHoCcTpyKTYypHBI aHamu3 U dNeKkTpoHorpadus. Pedpakromerpus.

OcoOenHocT 000OpyAOBaHHS W METOAMKU TPOBEACHUS pEaKIuil B rerepodasHbX U
reTeporeHHbpIx cucremax. CoBpeMEHHBIE METOJbI 0OpaOOTKH PEAKIMOHHBIX MAacC, OYHCTKH U
BBIZICICHUS] TPOAYKTOB. IIpoBeneHne peakiuii Ha  TBEPABIX  HOCHTENSX. [IpuUHIUTIBI
KOMOMHATOPHON XUMUHU.

Texnuka O€30MACHOCTH U HJKOJIOTHYECKHE MPOOJEMBbl OPraHMYECKOTO CHHTE3a. «3eJeHas
XuMH». TepMoXUMUs OPraHUYECKUX peakinii. TermioBoi B3pbIB.




Pa3nen 4. OcHOBHBIE KJIACCHI OPraHUYECKUX BeleCTB

Tema 14. YrneBonopomsl.

VYranesonopoasl. Meronbl CHHTE3a: TMAPUPOBAHUE HENPENEIbHBIX YINIEBOAOPOIOB, CHUHTE3
qyepe3 JTUTUNHANATIKWIKYIPAThI, IEKTPOIN3 colieil kapOoHoBBIX KucioT (Konpbe), BoccTaHOBICHHE
KapOOHMJIbHBIX COEJMHEHUH.

Peakuuu ankaHoB: rajqoreHHpoBaHue, cynb(oxiopupoBanue. CeleKTUBHOCTh paJuKaIbHBIX
peakuMii ¥ OTHOCHTENbHAas CTa0WJIBHOCTh  aJKWIBHBIX  paaukaioB. Tepmuueckuil u
KAaTaJIUTUYECKUH  KpeKHHr.  MOHHBIE  peakuuu  ajJKaHOB B CYNEPKHCIBIX  Cpefax
(efiTepoBOIOPOAHBIN OOMEH ¥ TAJIOTCHUPOBAHHE).

[{uknoankanpl. MeToabl CHHTE3a M CTPOCHHME  LUKJIONPONAHOB, LUKIOOYTaHOB,
LUKJIONIEHTAaHOB U LMKJIOreKcaHoB. CHHTE3 COEAMHEHHH CO CpEAHMM pPa3MEpPOM LHUKJIA
(aumnonHoBas KOHJeHcauus). Tunsl HanpsKeHNs B HUKIOAIKaHAX M UX MOApa3/iesieHUe Ha Malble,
cpeaHre M Makpouukibl. KoHpopManMOHHBIN aHATU3 IMKJIOTEKCaHa, MOHO- M JU3aMEIICHHBIX
LIUKJIOI€KCAaHOB; aKCHaJIbHbIE U YKBATOPHUAJIbHbBIE CBS3U. BiMsHuEe KOHPOPMALIMOHHOTO MOJI0KEHUS
(YHKIMOHATBHBIX TPYIII Ha UX PEAKIHOHHYIO CIIOCOOHOCTb B PSAIY MPOM3BOAHBIX LUKIOT€KCaHA
Ha NPUMEPE peaKklUMi 3aMEIICHUs, OTLICIUIEHUS U OKHUCIIeHUsA. Peakuyy paclimMpeHus U Cy>KeHUus
LUKJIOB NpU J€3aMUHUPOBAHUU NEPBUYHBIX aMUHOB (/lembsiHOB). CyXeHHME LUKIA B peakluu
®aBopcKoro (0-raloreHuKI0ATKaHOHBI).

MeTtonbl cuHTE3a: 3JIMMUHUPOBAHUE TaJOr€HOBOAOPOJOB W3 AJIKWITAJIOr€HMJIOB, BOJBI U3
cnupToB. CHHTE3 alIKEHOB U3 YETBEPTHUUHBIX aMMOHHEBBIX coiiell (I"'opman), N-okucel TpeTHUHbBIX
amuHoB (Koym). CrepeocenekTuBHOE BOCCTaHOBIIEHUE alKUHOB. CTepeOCeNeKTUBHBIA CUHTE3 YUC-
u mpanc-aikeHoB u3 1,2-nuonoB (Kopu, Yuntep). PermocenekTuBHBIM CHHTE3 allKeHOB U3
tosmiruapa3oHoB (Illamupo). Peakmust Burtura kak permocnenmduyeckwii MeTOJ CHHTE3a
ajikeHOB. OCHOBaHMsI, UCIIOJb3yeMble B peakiuu. CTaOMIN3upOBaHHbIE M HECTAOMIN3UPOBAHHbIE
wiasl. CTepeoXuMus peaknuu. XeMOCEIeKTHBHOCTh peakiuu Burrura. Ilomydenue s¢dupos
ankundochoHoBbIX KUCIOT (Muxadns-ApOy30B) U UX HCIOIH30BAaHUE B CHHTE3€ aJIKEHOB (BapUaHT
Burrtura-Xopaepa-Ommonca). O61acTb MpUMEHEHHSI PEaKIIHH.

Peakium ankeHOB: J1€KTPO(UIbHOE MPUCOEIMHEHUE T'aJIOTEHOB, I'aJIOT€HOBOIOPOIOB, BOJIBL.
[Tpoueccel, comytcTBytomme Ade-peakiusM: CONPSIKEHHOE NPUCOENIWHEHUE, THAPUIHbIE U
IKWIBHBIE MWIpalMH. ['MOpPOKCH- M alKOKCHMEPKYpHUPOBAaHME. Perno- M CrepeoceseKTUBHOE
npucoeAMHEeHne TuIpuI0B 6opa. Pernocnenuduyeckue rupodopupyromme areutol. [Ipespaiienue
OOpOpraHMYECKUX COEIMHEHMH B aJKaHbl, CIUPTHI, aJkuiaranoreHuabl. OKUCIEHHE aKeHOB [0
okcupanoB ([Ipunexaes). [lonsTre 06 SHaHTHOMEPHOM 3MOKCHAUpPOBaHUM ainkeHoB 1o [lapnecy
(B IPUCYTCTBUH U30MPOIUIIATa TUTaHA U dpupa L-(+)-BUHHOM KUCTOTHI). [[uc-THAPOKCHUINPOBAHUE
ankenoB 1o Baruepy (KMnOs) u Kpure (OsO4). OkuciieHne ajkeHOB rajoreHoM B MPHUCYTCTBHU
cosneil cepebpa: yuc-(Bynsopt) u mpanc-(IlpeBo) ruapoxcunupoBaHue. PanukanbHble peakuuu
AJIKEHOB: TpuUcoeIuHEeHue OpomucTtoro Boaopoaa mno Kappamry, cepoBogoposia U THOJIOB.
AmnnpHOe ranoreHnposanue no llurnepy. BHyTpumonekynsipHas paaukaibHas LUKIW3anus 6-
TaJIOTEHAJIKAaHOB MpH  JEWCTBUM TpUOYyTWIONOBOTHIApHIA. ['eTeporeHHOe TUApPUPOBAHUE:
KaTaJIu3aTophl, KaTaIUTUYECKUE siibl. ['MaporeHonns cBA3ei yriaepoa-rerepoaTtoM. I'omoreHHoe
TUAPUPOBAHUE: KaTaJW3aToOpbl, MEXaHH3M. PernocenekTHBHOCT TOMOT€HHOTO THIPUPOBAHMSL.
[lpucoenuHeHne CHHIVIETHBIX M TPUIUIETHBIX KapOeHOB K ankeHaM. KapOeHouzasl, HX
B3aNMOJIECHCTBHE C aJIKEHAMH.

MeTtonpl cHHTE3a: OTIIEMJIEHHE TaJlOreHOBOAOPOJOB M3 AWTajOreHWIOB, peakuus 1,2-
JTUTrHIpa3oHoB ¢ okcuaoM pTyTH (II) u TerpaaneraToMm cBUHIA. Y CI0KHEHHE YIJIEPOIHOTO CKEleTa
QJIKUHOB: PEaKIMM allETUICHUIOB HAaTpUsS U MEIU, MarHUAOPraHN4eCKUX MPOU3BOIHBIX AJIKUHOB.
Konnencanust ankuHoB-1 ¢ keTtoHamu U anpaerunamu (Pasopckui, Perre).

Peakuuu ankunoB. ['amoreHupoBanue, ruaporanoreHupoBanue, rugapatanus (Kydepos).
AnerniieH-ajuieHOBasi n3omepusaiysa. CMeleHne TPOWHOM CBSI3W B TEPMHUHAIBHOE TOJIOKEHUE.
OxucnuTenbHas KOHACHCALUs TEPMUHAIBHBIX AJIKUHOB B IPUCYTCTBUU COJIEN MENH.

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




Peakmuu 1,3-11€HOB: raloreHUPOBaHKE U THAPOraioreHupoBanue, 1,2- u 1,4-npucoequHeHue.
Peakmus Jlunbca-Anpaepa ¢ alKeHaAMH W aJIKWHAMH, €€ THUIIBI: KapOo-peakius, TeTepo-peaKiiusi.
JlueHsl 1 TUeHODWITBL. O-XUHOUMETaHbl B KauecTBe AueHOB. Katanus B peakuuu J(unbca-Anbaepa.
Crepeoxumusi  peakiuu.  PernocenekTuBHOCTh  [4+2]-LIMKIONPUCOEAMHEHUS B Clydae
HECUMMETPUYHBIX JWCHOB © aueHo(uioB. Perpo-peakuus [unbca-Anpaepa. [Ipumenenwue
CUJIOKCUJMEHOB B CUHTE3€ aJIMLUKIIOB U T€TEPOLUKIIOB.

Tema 15. CoupThl, SMOKCUIBI U TPOCTHIC IPUPEL.

MeToapl cHHTE3a OJHOATOMHBIX CIHPTOB: U3 AQJIKEHOB, KapOOHWJIBHBIX COEJAMHEHUIA,
CJIOKHBIX 3(pUPOB 1 KAPOOHOBBIX KHUCIOT.

Peakiiuu 0JHOATOMHBIX CUPTOB: 3aMEIEHNE TUAPOKCUIBHOW TPYIIIBI B CIIUPTAX HA TraJIOTeH
(mox meiicTBHEM rajoreHOBOJOPOJIOB, TajJoreHuA0B Gochopa u XJIOpUCTOro THOHUIA). PeareHTsl
pPEeruo- M CTEPEOCEICKTHBHOIO 3aMelleHHus (KOMIUIEKCh Tpudpenmidochuna ¢ rajmoreHamu u
YEeTBIPEXXJIOPUCTBIM yriieposoM). Jerunparauust cnuptoB. OKHUCIECHHE NEPBUYHBIX U BTOPUYHBIX
cnupToB. PeareHThl OKkMcIeHMS Ha OCHOBE coeauHeHMid xpoma (VI), numokcuaa mapraHua u
nuMeTtuiicynbdorcuaa (meroas Moddera u CepHa).

Meroapl cuHTE3a U PEaKUUU ABYXAaTOMHBIX CHUPTOB. OKUCIAUTENbHOE pacuieryieHue 1,2-
JUOJIOB (MO/HAS KHCIIOTa, TeTpaaleTar cBuHua). [[nHaKoIMHOBAas MeperpynmnupoBKa.

Meronel cWHTE3a TPOCTBHIX 3(PHUPOB: peakius BuibsiMcoHa, aTKOKCHMEPKYpPUPOBAHHE
cnupToB. Peakiuu npocThix 3(hupoB: 00pa3oBaHrEe OKCOHUEBBIX COJIEH, pacIienjeHue KUCIOTaMu.

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

Oxkcupanbl. CrnocoObl mTonyueHusi. PackpbeiTHe OKCHUpPAaHOBOTO IHKIA IO JIeHCTBUEM
IEKTPOPUIBHBIX U HYKJICO(PUITHHBIX areHTOB.

Tema 16. KapOoHUIbHBIC COEAMHEHHUS.

MeTo1bI MOTYYCHHSI alTbACTUIOB U KETOHOB: M3 CUPTOB, IIPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT,
AIKEHOB (030HOJM3), ATKUHOB (THAPOOOPUPOBAHKE), HA OCHOBE METANIOPraHUYECKUX COSTUHEHHI.
AnunupoBanue u GOpMIITUPOBAHNE aPCHOB.

Peaknuu anpaeruioB 1 KETOHOB: IPUCOEIMHEHUE BOJIbI, CIIUPTOB, TUOJIOB. 1,3-JluTHaHbI U UX
UCTIOJIb30BaHUE B opraHumdeckoM cuHTtede. Obpamenue mnonsipHoctd C=O-rpymmsl. [Tomyuenue
OuCynb(UTHBIX TPOU3BOJHBIX W I[MAHTHAPUHOB. B3aumopeiicTBue anbJerdgoB U KETOHOB C
unuaamu docdopa (Burtur) m cepel. BzaumoseincTBue ambAeruioB U KETOHOB C a30THUCTBIMU
ocHoBaHusiMu. [leperpynnupoBka bexkmana. BsaumoneiicTBue anbAeTMIOB U KETOHOB C
METaJUIOPTAaHUYECKUMHU  COeMHEHUsIMU. EHaMHMHBI, WX aJIKUJIUPOBAHHE U aAIlUJIUPOBAHHE.
AJBbJIOIBHO-KPOTOHOBAsI KOHJIEHCALMSI aJbJETHJIOB M KETOHOB KAaK METOJ YCJIOKHEHHS
yrIiepoIHOTO cKenera. HampaBneHnHass anbIosibHas KOHJEHCAIMs PAa3HOMMEHHBIX allbJIETHIOB C
MCIIOJIb30BaHUEM JTUTHEBBIX U KPEMHHUEBBIX 3(HpoB eHoNoB. KoHAeH calns albIeruI0oB U KETOHOB
C MAaJOHOBBIM H(GUPOM U JPYTUMH COCIUHEHMSIMH C AaKTUBHOM METUJIEHOBOW TpyMIoOn
(KneBenarenb). AMHMHOMETHIIMPOBaHHME anbAerugoB UM KeToHoB (Manuux). benzonHoBas
koHAeHcauusa. Konnencauus ¢ HutpoankaHamu (AHpu). BoccraHoBieHHe anberuioB U KETOHOB
JI0 CIIMPTOB, PEAreHThl BOCCTAHOBIEHUA. J|€30KCUr€eHUpOBaHUE ANbACTUIOB U KETOHOB: PEAKIUHU
Knemmencena n Kmwxknepa-Bonbga. Oxucnenue anbIerusioB, peareHTbl okucieHus. OKHCIIeHHE
KETOHOB HaJKucioTamu 1o baitepy-Buiurepy.

o,3-HempenenpHbIe adbACTUIBI U KETOHBL. MeTObl TOJMyYEeHHs: KOHJIEHCAIIUU, OKHCIICHHUE
ATWIOBBIX crmupToB. Peakrus 1,2- u 1,4-mpucoenvHeHUs TUTHHOPTAaHUYECKUX COCAMHEHHIA,
TPUAIKWJIOOPAHOB, NUAJKWI- U JUAPUIIKYIPATOB, IIUAHUCTOrO BOJOPOJA, TaJOr€HOBOJOPOIOB.
DNOKCUANPOBAHUE O3 -HEMpeneabHbIX KeTOHOB. COMPSHKEHHOE TMPUCOSAMHEHUE EHOJISITOB H
€HAMHUHOB K O[3 -HempedenbHBIM aibAeruaaM u KeToHaMm (Muxasnb). J[OHOpH M aKIENTOPHI
Muxasns. Karanuzatopsl peaknuu, €€ oOpaTUMOCTh. Perpo-peaknms. Peakmuu aHeaupoBaHMS.
Bapuant Pobuncona. HMcnonb3oBaHue a-XJOpKETOHOB W IMPOU3BOIHBIX OCHOBaHMM MaHHHUXA. O-
CUJIMITUPOBaHHBIE BUHUIKETOHBI (CTOPK) M eHAMUHBI B PEAKIIUIX aHETUPOBAHUSI.

Tema 17. KapOoHOBBIE KHCIOTBI U UX TIPOU3BOJIHBIE. YTIEBOJIOPOIBL.

Meroapl cUHTE3a KUCIIOT: OKMCIIEHUE MIEPBUYHBIX CIUPTOB U aJIbJIETUOB, AJIKEHOB, AJIKUHOB,
AITKAIIOCH30JI0B, THAPOJIM3 HUTPWIOB W JPYTUX TPOU3BOJHBIX KapOOHOBBIX KHCIOT, CHUHTE3 Ha
OCHOBE METAJUIOPTAaHUYECKUX COSMHEHUMN, CHHTE3bl HA OCHOBE MaJIOHOBOTO d(Hpa.




Peakumum kapOOHOBBIX KHCIIOT: TajoreHupoBanue 1o ['emro-Donbrapary-3enuHcKoOMy,
NUPOJIMTHYECKAs KETOHU3aLHMs, 31eKTposn3 o Konsoe, nexapOokcuinnpoBanue no XyHCIUKKepY.

MeTtoap! TOTy4YeHUsI TPOU3BOIHBIX KapOOHOBBIX KMCIIOT: TJIOT€HAHTUAPHUIOB, aHTHIPHUJIOB,
CJIO’KHBIX 3(pUpOB, HUTPUIIOB, aMH10B. KeTeHbl, UX MOIy4YeHue U CBOMCTBA.

Peakumu mpoM3BOIHBIX KapOOHOBBIX KHUCIOT: B3aMMOJACHCTBHE C HYKJICO(DUIbHBIMU
peareHTamu (Boja, CIIUPTHI, aMMHUAK, AMUHBI, METAJJIOPraHUYeCKrUe coeiMHeHus ). Boccranosienue
TaJIOTEHAaHTUIPUAOB 10 albAETUIO0B 10 PO3eHMyHIly M KOMIUIEKCHBIMH THUIPUIAMU METAJLIOB.
B3auMozeiicTBue  rajoreHaHruapwaoB C  JUa3oMeTaHoM  (peakmus — ApHaTa-Ducrepra).
BoccranoBnenue ciaoxHbIX 3(UPOB 1O CHUPTOB M albAETHI0B, HUTPUIOB — JO aMHUHOB HU
aJbJIETU/I0B KOMIIJIEKCHBIMU THAPUJIAMU METAJJIOB. MajloHOBasi KUCJIOTa: CUHTE3bl C MAJIOHOBBIM
s¢upom, peakuus Muxasns, koHaeHcauuu c anbaerugamu (Kxeenarens). CroxHodpupHas u
amuionHoBast  KoHAcHcanud. OcCOOCHHOCTH A(QUPOB JIBYXOCHOBHBIX KHCIOT (00Opa3oBaHue
KapOOLMKIIOB) B 3TUX peakiusax. CloxxHble 3Uphl 0L-TaTOr€HOKUCIOT B peakuusax Pedopmarckoro.
AUETOYKCYCHBIN 3(pUp U €ro UCIOIb30BaHUE B CHHTE3E.

Mertoapl cuHTe3a o, 3 -HeMpeAeIbHBIX KaPOOHOBBIX KUCIOT: AETHAPATALMS THAPOKCHKHICIIOT,
peakuuu Kuesenarens, Buttura, [lepkuna (CMHTE3 KOpUYHBIX KUCIOT). Peakiuu npucoennHeHus
10 IBOWHOM CBSI3U. BpoMo- 1 no10-1akToHM3aus oL, 3-HenpeaeabHbIX KApOOHOBBIX KHUCIIOT.

Tema 18. CuHTETHYECKOE HCIOJIb30BAHUE PEaKUUN  3ICKTPOMUIBHOIO 3aMellieHus B
apOMaTHUYECKOM DsIaly.

Knaccugukanus peakiuii apomMaTH4eckoro 3JeKTpPOQHIBLHOIO 3aMelleHus. BuusHue
3aMecTHTEeNel B OCH30JIbHOM KOJIbIIE Ha CKOPOCTh W HAlpaBlIEHUE 3JIEKTPO(UIBHOTO 3aMELICHHS.
CornacoBaHHas 1 HECOTVIACOBAHHAs! OPUECHTALIMS.

HutpoBanue. Hutpytomme arentsl. Mexanu3m peakimu HAUTpoBaHUs. HutpoBanue OGensomna
U ero 3ameuieHHblX. HutpoBanue Oudenmna, HapTanuHa, apoMaTHYEeCKMX aMHMHOB M (eHOoIa.
[Toryuenue nonuHuTpocoeauHeHui. Wrco-araka M uWICO-3aMElllEeHUE B PEAKIUSAX HUTPOBAHHUS.
BoccTraHoBineHre HUTPO-TPYyIIIbI B PA3JINYHBIX YCIOBHUSX.

["anorenupoBanue. ["asoreHupyromue areHTbl. MexaHu3M TrajloreHUpOBaHUS apeHOB U X
IIPOU3BOIHBIX.

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

AnkunupoBanue apeHoB no Ppupnemo-Kpadrey. Ankunupyrommue areHTbl. MexaHu3m
peakuuu. [Tonuankunuposanue. Ilo6ouHbIe TpolecChl: M30MEpU3aLUs ATKWINPYIOLIET0 areHTa U
KOHEYHBIX MPOAyKTOB. CHHTE3 TUapuil- U TPUAPUIMETAHOB.

ANnnMpoBaHUE apeHOB. AIMIMPYIOIIKE areHThl. MeXaHu3M peakuuu. PernocenekTuBHOCTD

aipuiupoBanus. OcOOEHHOCTHM — aluiMpoBaHus  (eHoJoB,  meperpynnupoBka  @puca.
dopmunmposanue no I'arrepmany-Koxy, 'atrepmany u Bunscemeiiepy. O6macTb mpuMeHEHHs 3TUX
peaKuuii.

Tema 19. MeTosibl cuHTE3a U peaKlIMU apOMaTHYECKUX FeTEPOIMKINYECKUX COSIMHEHHMN.

[TaTH4IeHHBIE TETEPOLUKIIBI ¢ OAHUM TerepoaToMoM. DypaH, nuppon, THodpen. Cuntes 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 apOMAaTHYECKUX TeTepPOLUKIax: HUTPOBAaHUE, CyIb(UpOBaHHE, TajJOre€HUPOBaHUE,
dbopmunpoBanue, amprposanue. Munon. CuHTe3 Npou3BOAHBIX UHAONA U3 (EHUITUIpA3UHA U
keToHOB (@umep). CuHTE3 MHJO0JA U €ro MPOU3BOJHBIX U3 2-allMJIaMHHOTONIYO0J0B (MaaemyHr).
Peakuunu 31ekTpodUIBHOTO 3aMelIeHUs B MIHUPPOJBHOM  KOJbIE MHAONA: HUTPOBAaHHE,
(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]-nuknonpucoenuuerus (rerepo-peakims Junbca-Anbaepa).
CuHTe3 XMHOJMHA M 3aMEIICHHBIX XUHOJIMHOB M3 aHWIMHOB 1o Ckpayny u JleGHepy-Muepy.
Peakuuu nupuanuHa U XUHOJIMHA ¢ ankuiaragoreHuaaMu. OKUCIeHHe U BOCCTAHOBJICHHE TUPUINHA
U XUHONMMHA. Peakuuu 31eKTpO(QMIBHOTO 3aMelleHHs B NMHUPUAWHE M XUHOJIUHE: HUTPOBAHHE,
cynbdupoBaHue, TajoreHUpoBaHuEe. N-OKHUCH MUPHIWHA 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 peHmwnmuTreM. 2- U 4-METUINMUPUINHBI U XUHOJIUHBI
KaK METHJICHOBbIE KOMIIOHEHTHI B KOHACHCALMSX C albJIeTUIAMU.

Pazgea S. IloaroroBka Kk KaHAMJAATCKOMY 3K3aMeHY

Tema 14. IloaroroBka K KaHIMJATCKOMY YK3aMCHY.

Conepxxanne pazzaena AudQepeHIUpOBaHO, TaK KakK BKJIIOYACT OTBETHl HAa BOIPOCH
aclMpaHTOB I10 MpOrpaMMe KaHAMJIATCKOr0 MHUHHMMYyMa, MpopabOTKy U MOBTOPEHHE TEPMHUHOB U
TeM 10 3ampocy. Takxke B coOAep)KaHUME BKJIIOYEHA MIPOpabOTKa TeopeTHdyecKkoro Oasuca
HKCIEPUMEHTAIBHOM pabOThl B paMKaX y3KO CHEIHATU3UPOBAHHBIX TEM TUCCEPTALMOHHBIX padoT

aCIIMPaHTOB.

Pa3pennl AMCHUMIIIMHLI U BUABLI 3aHATHNA

Tabnuma 4.2. Pa3aensl AMCHUIUIMHBI U BUJIBI 3aHATHH C YKA3aHUEM TPYA0EMKOCTH

Ne HanmenoBanue Bunel yueOHOI pabOThl U TPYL0EMKOCTb, DopMbI
pa3lesnoB U TeM q TEKYyILIETOo
Bceero | Jlek | Jla6 | II CP | KCP KOHTPOJIA
yCIIEBAEMOCTH

Pa3ngen 1. 33KOHOMepHOCTH CTPOCHHUA U peaxunonﬂoﬁ CIIOCOOHOCTH 0

TaHU4YeCKHUX COeAMHEeHMIt

COBpeMeHHHe npeacTaBJICHUS O

1 . 9 1 - 2 6 -
PHUPOJIC XMMHYCCKOH CBSI3H
[TpocTpaHCTBEHHOE CTPOCHHUE
OPraHNYECKUX MOJIEKYIL.
2 | 9P . Y 11 2 - 13| 6 -
BsauMoneiicTBie XUMUYECKH
HECBSI3aHHBIX ATOMOB U TPYIII
Knaccudukanusa XxuMuaeckux
3 (ub 10 1 - 3 6 - CobecenoBanue
peakui
KomnuecTBeHHBIE TEOPUH KUCIOT U
4 5 p 10 1 - 13| 6 -
OCHOBaHMUIA.
5 Brnusinue cpeapl Ha CKOPOCTH U 9 5 5 5
paBHOBECHE OPraHUYECKUX PEaKIUil
5 OCHOBHBIE THITHI HHTEPMEINATOB 9 1 3 5
OpPTaHMYECKUX PeaKIIHi
Pa3nen 2. OcHOBHBIE THIIHI OPraHUYECKHX PeaKIMii H MX MeXaHU3MbI
HyxneodunsHoe 3amenieHue B
7 10 2 - 4 4 -
anu@aTUIECKOM pAIY.
DnekTpodUILHOE 3aMEICHUE
8 pod HeHme y 10 2 - | 4| 4 -
aToMa yriepojia
9 | Peakiuu S>IMMHUHHPOBAHUS 10 2 - 4 4 -
CobecenoBanne
10 | Peakmu mpuCOSIMHCHHS 10 2 - 4 4 -
[TeperpynmupoBku. [Tomumepuzanus,
TeJIOMEPU3AIUS. DIIEKTPOCUHTES.
11 pr3all P 10 2 - 4| 4 -

MoutekyasipHbIE, COTJIaCOBAHHBIE U
(bOTOXMMHUYECKHE PEAKIIHH.

Paznen 3. [IpuHIUNIBI COBPEMEHHOT0 OPraHM4Y€eCKOr0 CUHHTE3a M YCTAHOBJICHUSI CTPOEHUS
OPraHUYeCcKHUX COeAUHECHUN
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Br160p onTUManbHOrO MyTH CUHTE3A.
[TpyHIMI PETPOCUHTETUYECKOTO
aHaian3a. DJIIEMEHTOOPraHUYECKHE
COEIMHEHUS B OPTAaHUUYECKOM
CHHTE3E.

CoOecenoBanue
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Hcnonb30BaHne XMMUYECKUX U
(U3HKO-XMMHYECKUX METOOB JUIS

13 | ycTaHOBIEHUS CTPYKTYPBI 9 1 - 2 6 -
OPTaHMYCCKHUX COCTMHCHHM.
KomMOuHaTopHas 1 «3ejieHasD XUMHUU.

Pa3znen 4. OCHOBHbBIE KJIACCHI OPraHNY€eCKUX BelleCTB

14 | YrneBonopoapl. 15 4 - 1 7 3

15 CHupTHI, AMOKCH/IBI U TPOCTHIC 15 4 i 1 2 3
3¢upHI

16 | KapOoHuUIBHBIE COSTUHEHUSI. 15 4 - 1 7 3

17 i(agg;fOBme KIgICJIOTLI U UX 15 4 i 1 7 3

p OJIHBIC. YTJICBOJIOPOIBI Cobecenonaie

CHHTETHYECKOE MCIIOJIb30BaHUE

18 | peaxmuii anekTpoHUIBHOTO 15 4 - 1 7 3
3aMEIICHHUS B ApOMATHYECKOM PSITy
Meroasl cuHTE3a U peakuu

19 | apomMaTHYECKUX TeTEPOLIUKINICCKUX 15 4 - 1 7 3
COCIUHCHUI

Pasnen 5. [loaroroBka Kk KaHAWJIATCKOMY IK3aMeHY

20 ToaroToBKa K KaHAMAATCKOMY 108 18 - 36 54 - CobecenoBanue
9K3aMCHY

Bcero yacos: 324 63 - 8l | 162 18

Paboueit  mporpammoit  gucuuMmuiHbl  «OpraHuyeckas ~— XUMHUS»  IPEIyCMOTpEHa
camocrosTenbHas paboTa oOyuaromierocs B oobeme 162 4. CamocrosiTenbHast paboTa MPOBOAUTCS C
HEeNbI0  yrayOJNeHus 3HAHUM 1O AWCHMIUIMHE M TOJKPEIUISeTCs Y4eOHO-METONUYECKHM U
MH(POPMALIMOHHBIM 00€CIeYeHHEM, BKIIOYAIONIMM Y4YeOHUKH, Y4eOHO-METOAMUYECKHE I0CoOus,
KOHCIEKTHI JIEKIIUH, ydeOHOE U HayuyHOEe NporpaMMHOE obecreueHue, pecypesl HTepHeT.

[TepedyeHb peKOMEHIyeMbIX BUI0B CAMOCTOSITEILHON pabOTHI:

- peryJsipHasi mpopadOTKa MPOHAEHHOTO Ha JIEKIHMSIX y4eOHOTro Marepuana Io pasjeliam
Kypca;

- O3HAKOMJICHHE C JIUTEPAaTypod B DIJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMAX, BKJIIOUas
nyOJIMKallMM M3 HAay4YHbBIX JKYPHAJIOB, HUTUpyeMbIX B Oa3ax Scopus, Web of Science, Chemical
Abstracts, PUHII;

- IOCEIIEHUE OTPACIIEBbIX BBICTABOK, CEMHUHAPOB, KOH(EPEHLINH pa3IMyHOr0 YPOBHS;

- yuactue B cemuHapax HMpHUX CO PAH mno rtemaTuke Kypca, Hay4YHO-METOAMYECKHUX
CeMMHapax JabopaTopuii, MocelleHue 3alluT JUcCCepTaluii Ha COMCKAaHHWE YYEHOM CTemneHu
KaHAHUaTa U JIOKTOpa HayK;

- IOJITOTOBKA K Caye 9K3aMeHa 110 Kypcy.

5. Opranusanus TeKylero KOHTPOJIsi M MPOMEKYTOYHOM aTTecTaluu
10 UTOraM OCBOCHUS Y4eOHOM IMCHUTIIUHbBI

Texkymuii KOHTPOJb 10 JuUCHUIUIMHE «OpraHudeckass XUMHS» OCYIIECTBIAECTCS B
cnenyromux popMax: codeceJoBaHKe 10 KOHTPOIbHBIM BOIIPOCAM.

ColecenoBanue — CpEICTBO KOHTPOJIS, OpPraHW30BaHHOE B (opme cobecenoBaHusi IO
TEMaTHKE U3y4aeMOil TUCIUILUIMHBI, pACCYUTAHHOE Ha BBIICHEHUE 00beMa 3HAHUN 00ydYaromerocs
M0 BCEM H3YUYEHHBIM pasleiaM, TeMaM; CBOOOJHOTO WCIOJIB30BAHUS TEPMUHOJIOTHH TSI
apryMEHTUPOBAHHOTO BBIPAXKEHHSI COOCTBEHHOMN TO3UIIHH.

ColOecenoBaHue IO KOHTPOJIBHBIM BOMPOCAaM M THCBMEHHBIM OTBETaM Ha BOIPOCHI
OIICHUBAETCA B COOTBETCTBUU CO CJEAYIOIIUMH KPUTEPUSMU: apryMEHTHPOBAHHOCTH MO3UIUH,
IIUPOTA UCTIOJIH3yEMBIX TEOPETUUECKUX 3HAHUM.
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IIpomexyTouyHasi aTrrecTanMs 1o JucUUIUIMHE «OpraHudeckas XUMHUS» IPOBOAMUTCS Ha
epBOM rojJy oOydeHHs B (opMme 3ayera, NpelyCMaTPUBAIOLIET0 OTBETHI HA KOHTPOJIbHBIE
BOITPOCBL.

3ayer — CpeACTBO, IO3BOJLIOIIEE IOJIYYUTh DKCIEPTHYIO OLCHKY 3HAHWHW, YMEHHH U
HAaBBIKOB, ITOJIyYEHHBIX B XO/1€ U3yUYEHHUsI TUCUUILINHBI « DU3NYecKas XUMUI».

Kputepun onleHHBaHMs OTBETA aCIIUPAHTA:

- JUIl OLICHKU «3a4TE€HO»: HAJIM4YME TBEPABIX M JOCTATOYHO IOJHBIX 3HAHUM IPOrPAMMBI
Kypca, He3HaunTeJIbHble OIIMOKH MPU OCBEIEHUH 3aJaHHBIX BOIIPOCOB, NPaBUJIbHBIE JIEHCTBHS MO
IIPUMEHEHUIO TCOPETHYECKUX 3HAHMM JJIA PEIICHHs NPAaKTHYECKUX 3a]ad, YETKOE H3JI0KCHHE
MaTepuana;

- U OLICHKH «HE 3aUTEHO»: HaJIM4Me IpyObIX OIIMOOK B OTBETE, HEIIOHUMAaHMUE CYIHOCTH
M3JIaraéMoro BOIIPOCA, HEYMEHHUE IIPUMEHATh 3HAHUS HA NPAKTHKE, HEYBEPEHHOCTbh U HETOYHOCTH
OTBETOB Ha JIONOJHUTEIIBHBIE X HABOASIIME BOIIPOCHI.

IIpomexyTouyHasi aTrrecTanMs 1o JucUUIUIMHE «OpraHudeckas XUMHUS» IPOBOAUTCS Ha
BTOPOM rojy oOydyeHus B (opMe HK3aMeHa M Ha 4YeTBEPTOM Troay B (opMe KaHIMIATCKOrO
DK3aMEHA.

OKk3aMeH (KaHAWJATCKUH 5K3aMEH) — CpPEICTBO, I03BOJIAIOLIEE MOJYYUTh SKCHEPTHYIO
OLICHKY 3HAHWM, YMEHHMM M HABBIKOB, IIOJYYECHHBIX II0 MTOraM M3Y4YEHUS JUCLUILIMHBI
«Opranuyueckasi XuMus», MO3BOJIAIONIMX acUPAHTy aHAJU3UPOBATh pa3IndyHble (DAKThI U SIBICHUS
B CBOEH MpodeccHOoHaNBHOM 00TacTu.

Kanguaarckuil 9K3aMeH IPOBOAUTCS B MPUCYTCTBUU HE MEHEE 2 YJIEHOB dK3aMEHAllMOHHON
KOMHUCCHH U3 COCTaBa, yTBepxkaeHHoro npukazom no MpNX CO PAH, B ycTHOM miM NMCbMEHHOM
BUJIE C MOCJIEAYIOUIMM YCTHBIM COOECEeIOBaHHEM IO BOIPOCAM, yKa3aHHBIM B 3K3aMEHAI[MOHHOM
Ouiere. Ha moaroroBky 0TBETOB B MMCHbMEHHOM BUJIE OTBOAUTCSA | akajeMudeckuil yac.

PesynapTarel  cpaum  2K3aMeHa  OLICHMBAKOTCS ~ KAaK  «OTIMYHO»,  «XOpOLIO»,
«YJIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHO.

Kputepun onieHHBaHUS OTBETA aCIIMPAHTA:

- JUI1 OLIEHKH «OTJIMYHO»: HaJM4YMe TIIyOOKMX W HCUYEPIBIBAIOUINX 3HAHWKA B 00beMe
[IporpaMMbl  KaHAMJATCKOIO JK3aMEHa, NPAaBWIBHBIE M YBEPEHHBIC NEHCTBUA IO IPUMEHEHHUIO
TEOPETHUYECKUX 3HAHWM I PELICHUs NPAKTUYECKHUX 3a1ad, TPAMOTHOE M JIOTHYECKH CTPOMHOE
U3JI0KEHUE MaTepHalla IIpu OTBETE, 3HAHUE JONOIHUTEIBHO PEKOMEHI0BAHHOM JINTEPATYPHI;

- Il OLICHKH «XOpOIIO»: HAJIMYME TBEPABIX M JOCTATOYHO IIOJHBIX 3HAHUM IPOrPaMMBI
KaHJAMJIATCKOTO HK3aMeHa, HE3HAaYMTeNbHble OIIMOKM NpPU OCBELICHUH 3a/JaHHBIX BOIIPOCOB,
IIPaBUJIBHBIE JEHCTBHS IO INPUMEHEHUIO TEOPETHYECKUX 3HAHUM JUIs PEIICHMS INPAKTHYECKUX
3a/1a4, 4YETKOE U3JI0’)KEHHE MaTepuana,

- JUISl OLICHKH «YyJOBJIETBOPUTEIIBHO»: HAJIMYHME TBEPIBIX 3HAHUM IIPOWJIEHHOIO Marepuana,
U3JI0KEHHE OTBETOB C OIIMOKAaMH, YBEPEHHO MCIIPABISEMBIMH 1OCIE JOTOJIHUTENBHBIX BOIPOCOB,
HEO0OXOJJUMOCTh HAaBOJSIIMX BONPOCOB, MPABHIbHBIE JEHCTBUS MO NMPUMEHEHHIO TEOPETHUECKUX
3HAHUH I pEUICHUS IPAKTUYECKUX 3a/1a4;

- JUIsL OLICHKU «HEYJIOBJIETBOPUTEIBHO»: HAJIMUUE IpyObIX OIIMOOK B OTBETE, HEIIOHUMAaHUE
CYIIIHOCTH HM3JIaraéMoro BOIPOCa, HEYMEHHUE IPUMEHATHh 3HAHUS Ha IPAKTUKE, HEYBEPEHHOCTb U
HETOYHOCTh OTBETOB Ha JIOITOJIHUTENIBHBIE U HABOSIINE BOIPOCHI.

JlMcuumMHa CUMTAaeTCss OCBOCHHOM, eciu oOydaromMics TOMYYHS OLEHKY «OTIMYHO»,
«XOPOILOY», «YIAOBIECTBOPUTEIBHO.

OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHUs TEKYIIEro KOHTPOJIsI
IIpuMepbl KOHTPOJABbHBIX BONIPOCOB /ISl IPOBeAeHHs cO0ece10BAHUSA

['ubpuauzamnms atoma yriepoa.

NHTepmeanaThl OpraHuyeCcKuX peakiui.

Kunernuecknx u TepMOJMHAMUYECKHI KOHTPOJIb OPTaHUYECKUX PEaKIIUH.

KauecTBeHHBIE W KOJIHYECTBEHHBIC SJIEKTPOHHBIE d(DPEKThl 3aMecTUTeNe Ha peaKkHOHHYIO
CIOCOOHOCTh OPTaHUYECKUX COCTUHECHHM.

NS
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5. IlepexomHble COCTOSHUS, TOBEPXHOCTh HM3MEHEHHUS CBOOOJHOW HHEPIUH OPraHMYECKHX
peaKkIui.

6. Teopuu KHCIOT U OCHOBAHUI.

7. BuusHue pacTBOpUTENEH Ha CKOPOCTh U PABHOBECHE OPTaHUYECKUX PEAKLIUN

8. IlpuHumn TUHEHHOCTH U3MEHEHUH CBOOOAHOM SHeprun peakuuid. Y pasaenue ['ammera

9. T'omoreHHsbIi KaTtanu3 B OpraHU4E€CKOM CUHTE3E.

10. MeTannmoKOMIUIEKCHBIM U TeTepOTreHHBIN KaTain3 B OpPraHuyecKoM CHHTE3E.

11. Mexda3oBblii KaTajnu3 B OPraHMYECKOM CHHTE3E.

12. Knaccudukaiuys opraHn4ecKuX peaKiiuii U peareHToB.

13. M3omepusi OpraHuYECKUX COSTUMHECHUN.

14. Mertonpl TMOJNIy4eHHS UM XUMHYECKHE CBOMCTBA MpENENbHBIX YIIEBOIOPOAOB (aJKaHBI,
[IUKJIOAJIKAHBI ).

15. Mero/1bl aCHMMETPHYECKOI'0 CUHTE3A.

16. MeTo bl MONTYYCHHSI U XUMHYECKHUE CBOMCTBA aTKEHOB U INCHOB.

17. Merobl NOTyYEHHS] U XUMHUYECKHUE CBOICTBA aJIKUHOB.

18. Merto1bl MONMYYCHHSI U XUMHYECKHUE CBOMCTBA apOMATUIECKUX YTIECBOIOPOIOB.

19. Mero/ibl MONyYeHHS] U XUMHUYECKHUE CBOICTBA OHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

20. Metoapl TOTY4YEHUS 1 XUMUYECKHE CBOMCTBA KAPOOHWIBHBIX COCTMHEHUH.

21. Metoabl NOTYYEHHUS K XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

22. Metoapl IOTYYSHHUS ¥ XUMUYECKHE CBOMCTBA a30TCOACPKAIIUX COSTUHECHUN (aMHHO, HUTPO).

23. Metoabl NOTYYEHHUS M XUMUYECKHE CBOMCTBA CEPOCOEPIKAIINX OPTaHUYECKUX BEIIECTB.

24. Metoapl IOTYYCHUS M XUMUYECKHE CBONCTBA IISITH- U IIECTUWICHHBIX T€TEPOITUKIIOB.

25. Metoabl NOTyYEHUS, XHMUYECKIE CBONCTBA M PUMEHEHHE YTIIEBO/IOB.

26. Buonorndyecku BaKHBIC COSAMHCHUS — aMUHOKHCIIOTHI, OSJIKY, HYKJICHHOBBIC KUCIIOTHI.

OneHo4Hble cpeacrea AJisl IPOBECACHUA l'lpOMe)RyTO‘lHOﬁ aTTeCTallun

DK3aMEHAIlMOHHBII OWJIET COCTOUT M3 TPEX TEOPETUUYECKUX BOIPOCOB, TEMATHKA KOTOPBIX
IIPEJICTaBJIEHA B IPOrpaMMe KaHIUAATCKOrO SK3aMEHa.

OO0pa3usbl OnJ1eToB
Opranuyeckasi XuMHus
buner 1
1. Tuns! cBsi3el B OpraHMyYECcKOil XUMUU.
2. Ankanbl. MeTo/1bl CHHTE3a U pPeaKIMOHHAs CIIOCOOHOCTb.
3. OcroBrl cnektpockoruu SIMP. Ilpumenenne crnekrpockormuu AMP 'H nns usydenus
CTPYKTYPBI OPraHUYECKUX COCAUHEHUMN.

buner 2

1. OnexTpoHHBIE AP DEKTHI. DIEKTPOOTPULIATEILHOCTH ATOMOB U TPYIIII.

2. Ankensl. HomeHnknatypa u ctpoeHne. MeToisl CUHTe3a.

3. OcroBrl crektpockormu SIMP. Tlpumenenne cnextpockonuu SIMP 3C nns wsyuenms
CTPYKTYpPbl OPTaHUYECKUX COECTUHEHUM.

buner 3

1. Konnenuust  apomatuuHoctd. IlpaBunmo  Xiokkens. Me30MOHHBIE  COEAMHEHMS.
AHTHapOMaTUYHOCTb.

2. PeakiimoHHast CIOCOOHOCTH ATKEHOB.

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

buner 4
1. Ilonsarue o koH(popMaKu MOJEKYIIbl. Bpalienne BOKpYyT CBsi3eii: BETUYUHBI 1 CUMMETPHS
MOTEHIIMATBHBIX OapbepoB. DaKTOPHI, OMPEAEIAIONINE YHEPTUIO KOH(POPMEPOB.
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2. CTpoeHHe M HOMEHKJIATypa aJKHMHOB. MeTOJbl TMOJY4YECHHS M CBOMCTBA aIleTUIICHOBBIX
COCTUHEHUN.

3. OcnoBel cnekrpockonun SAMP. Ilpumenenue nBymepHol crekrpockonnu SIMP s
W3YYECHHUs] CTPYKTYPbl OPTaHUYECKUX COCIUHEHUM.

buner 5

1. Dnantromepus. AcCUMMETPUS U XUPAIbHOCTb. OJKBUBAJIEHTHBIC, JHAHTHUOTOIHBIE U
JTUACTePEOTONHbIEC TPYIIbI; UX MPOSBICHUE B XUMUYECKOM MOBEJCHUU MOJEKYJ B XUPaJIbHBIX U
axupanbHbIX cpenax u crekrpax IMP. Homenknarypa onTHuecKUX aHTUIIOAOB.

2. [Tomuenossie coequHeHus. OCOOCHHOCTH CHHTE3a U PEAKIIMOHHON CIIOCOOHOCTH.

3. [Ipumenenune ciekTpockonuu DIIP B oprannueckoi XuMuHu.

buner 6

1. Kucnotet bpencrena u Jlstouca. KwucinotHo-ocHOBHOe paBHOBecue. Ilonsitue pH.
Kunernueckass u TepMOAMHAMUYECKas KHUCIOTHOCTb. YpaBHeHue bpencrema. OOmuid u
crenupuIecKuii KUCIOTHO-OCHOBHBIN Katanu3. Cynepkucinotbl. DyHKIIUN KUCIOTHOCTH.

2. CriupThl. MeTobl CHHTE3a U PEaKIIUN OJJHOATOMHBIX CITUPTOB.

3. [Ipumenenne koneOaTeNbHON M SJIEKTPOHHOM CIEKTPOCKONUU IJI U3YUEHHUS CTPYKTYpPbI
OPraHUYEeCKUX COCTUHECHUM.

buier 7

1. HykneodunbHoe 3amenienue B anudaruueckom psaay. Mexanusmsl SN1 u SN2. Brnusnue
CTPYKTYpHI cyOCTpaTa H MOJIIPHOCTH PACTBOPHUTENS HA CKOPOCTH U MEXaHU3M PEaKIUH.

2. MeTozpl CUHTE3a U PeaKkiiu ABYXaTOMHBIX CIIUPTOB.

3. [IpumeneHne Macc- W XpOMaTO-MacC-CIIGKTPOMETPUU IS  W3YYCHHS CTPYKTYPBI
OpPraHUYECKUX COCTUHEHUI.

buner 8

1. HykneopunbHoe 3aMeleHMe NpU  KpPaTHOM  yIJIEpOA-YIVIEPOJHOM CBS3M M B
apoMaTU4ecKoM sifpe. TUMMYHBIE MEXaHU3Mbl HYKICO(UIBHOTO 3aMEIIeHUs y Sp2-TMOpPHUIHOIO
aToMa yriepoJa.

2. MeTo/1bl CUHTE3a U pPeaKkIUK MPOCTHIX F3(PUPOB.

3. Xpomarorpaduyeckre METOIbI i UX MPUMEHEHHE B OPTaHUIEeCKOM CHHTE3E.

buner 9

1. DnexTpodunbHoe 3amelieHre y aroMma yriaeposaa. Mexanusmsl 3amenienus SE1, SE2, SEi.
HyxkneodunpHelii karanu3 31eKTpoUIBLHOTO 3aMelleHHs. BiusHue cTpykTypbl cyOcTpata u
3 HEeKTOB Cpebl Ha CKOPOCTh U HANpaBJIEHUE PEAKIIUM.

2. Amppernnbl U KetoHbl. Homenkmarypa. OcoOeHHOCTH CTpoeHHsl. MeTOIbl TONTy4YeHUs
aJbJIETU/I0B U KETOHOB.

3. PEHTTEHOCTPYKTYpHBI aHaNMW3 © €ro TNpUMEHEHHE I M3YyYeHHS CTPYKTYPHI
OpPraHMYECKUX BEIIECTB.

buner 10

1. Peakiiun  sauMuHMpOBaHHS  (OTIUEIUICHUS). MexaHu3Mbl  TE€TEPOJIMTHYECKOTO
snumunupoBanuss E1 u E2. CrepeosnekTpoHHble TpeOOBaHUS U cTepeocnenuduuHocTs npu E2-
AIIMMUHUPOBAHUU.

2. Peakuuu anpaeruioB 1 kKeToHOB. OOpalieHne NoiIspHOCTH KapOOHUIBHON TPYIIIIBL.

3. CoBpeMeHHBIE METOIBI 00Pa0OTKH PEaKIIMOHHBIX MACC, OYMCTKH M BBIJICICHHS TIPOTYKTOB
pEeaKuui.
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buner 11

1. IlpucoenvHenne 1O KpaTHBIM  YIJIEPOJ-YTIACPOAHBIM  CBS3AM.  ODIEKTpoHiIbHOE
npucoeanHeHne. CUIbHBIE U CIIa0bIe AIIEKTPOQIIIBI, MEXaHU3M U CTEPEOXUMHUS MPHUCOSAUHCHUS,
pEeruo- U CTepeoceNeKTUBHOCTh peakuuii. [IpucoeanHenne Kk Conps>KeHHbIM CUCTEMAaM.

2. HenpenenbHbIE albAeTUIbl U KETOHBI. METO/IbI OTYYCHUS U PEaKIUu.

3. OcHoBbl crekrpockormn SIMP. Tlpumenenue crextpockormuu SIMP 'H mns m3ydenus
CTPYKTYPbI OPraHUYECKUX COCAMHEHUMH.

burner 12

1. HykneoduinbHoe mpucoeUHEHNE K KapOOHUIIBHOM rpymIie.

2. Kapbonossie kucnotsl. Homenknatypa. OcoOeHHOCTH CTpoeHHs. MeTolbl MOIy4YeHHs U
TUMHUYHBIE PEAKIUU.

3. OcHoBbI criektpockonuu SIMP. Tlpumenenne cnektpockormu SAMP ¥C s msydenus
CTPYKTYpPbl OPraHUYECKUX COECTUHEHUM.

buner 13

1. IleperpynnupoBKH B KapOOKaTHOHHBIX HHTEpMEIUaTaX.

2. MeTo/bl TOTy4eHUS U CBOIMCTBA MPOU3BOAHBIX KAPOOHOBBIX KHCIIOT: TAIOT€HAHTUAPHUIOB,
AQHTUAPUIOB, CIOKHBIX IPUPOB, HUTPUIIOB, aMU0B. KeTeHbl, X nogydeHue u CBOicTBa.

3. OcuoBel cnektpockonuu  SIMP. Ilpumenenue cnekrpockommun SIMP  Ha sapax
reTepOaTOMOB JUIsl U3yUEHUS CTPYKTYPbl OPraHU4E€CKUX COCIUHEHU.

buner 14

1. PagukanbHple W HMOH-pAJMKaIbHBIE  pEAKIMU  MPUCOSAMHEHUsS, 3aMEIIEHUS U
3JIMMUHUPOBAHUS.

2. Knaccudukanuss peakuuii apoMaTHUECKOTO 3JEKTPOQHILHOTO 3aMelleHus. Biusiaue
3aMECTUTEINICH.

3. OcuoBsl cnektpockonuu SIMP. Ilpumenenune aBymepHoil cnektpockonuu SIMP  nns
W3YUYEHUS CTPYKTYPhl OPraHUYECKUX COSTUHEHUN.

buser 15

1. IlpuHuun peTpocuHTETHYECKOro aHayin3a. CUHTOHBI U CHHTETUYECKUE SKBUBAJICHTHI.
2. MeTo/1pl CHHTE3a U CBOICTBA IreTepoapoOMaTHUYECKUX COeTUHEHUH.
3. Ilpumenenue cnekrpockonuu IIIP B opraHnueckoil XuMuu.

6. YueOHO-MeTOqMYecKOe M HHOpManMOHHOEe o0ecreyeHne U CHUIIIMHbI
OcHoBHast JInTepaTypa

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

2. Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypn, K. II. Bytus.
— M.: bunowm. Jlabopatopus 3nanwuii, 2014. — 623 c.

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

5. Cmut, M. Oprannyeckass xumusi Mapua. Peakiuu, MexaHu3Mbl, CTpO€HUE: YTIyOJIeHHBIN
KypcC JIJIsl yHUBEPCUTETOB M XUMUYeCKuX By30B: B 4-x 1. T. 1 / M. Cmur. — M.: JIaGopaTtopus
3Hanui, 2020. — 458 c.

6. Cmut, M. Opraamyeckass xumusi Mapua. Peakium, MexaHU3MBI, CTpOCHUE: YTIyOJICHHBIN
KypC Ul yHUBEPCUTETOB U XUMHUYECKUX By30B: B 4-x 1. T. 2 / M. Cmut. — M.: JlabopaTopus
snanui, 2020. — 539 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cmut, M. Opranmnueckas xumusi Mapua. Peakiuy, MeXxaHU3MbI, CTpoeHHE: YTIIyOJIeHHBIN
KYpC JUIsl yHUBEPCUTETOB U XUMUYECKUX BY30B: B 4-x T. T. 3 / M. Cmurt. — M.: JIaboparopust
3uanmii, 2020. — 550 c.
Cwmut, M. Opranndeckass xumus Mapua. Peakiiun, MexaHu3Mbl, CTpoeHHE: YTIyOJeHHBIN
KypcC Ul yHUBEPCUTETOB U XUMHUYECKUX BYy30B: B 4-x 1. T. 4 / M. Cmut. — M.: JlabopaTtopus
3Hanui, 2020. — 511 c.

JonosHuTEIbLHAS JJUTEpPATypa

AnekceeB, P.C. Peakuuu HyKI€O(QHIBHOTO 3aMEUICHUS M AIMMUHHPOBaHUSA: YdeOHOE
nocobue s cryneHtoB Beiciied mkonbl / P. C. Anekcees, C. C. Kapnos, B. U. Tepenun,
JI. N. JIuBarmosa, M. B. JIuBannos. — M.: Jlabopartopus 3Hanuii, 2024. — 284 c.

babkun, B. A. buomacca JIHMCTBEHHMLBI: OT XMMHYECKOI'O COCTaBa JO HWHHOBAIIMOHHBIX
nponayktoB / B. A. babkun, JI. A. Octpoyxosa, H. H. Tpodumona; ots. pea. A. A. CemeHOB;
NpHUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: U3n-sBo CO PAH, 2011. — 236 c.
bepaerr, JIx. Xumudeckas cBsi3b: mep. ¢ anrn / JIk. bepmerr. — M.: Mup; bunowm.
JlaGopaTtopus 3nanuid, 2015. — 245 c.

[amOypr, 1O.JI. Teopus u mTpakTUKa O>IEKTpoOCaxaeHus MeTtauioB / JI. 3anrapw,
1O. 1. F'amOypr M.: JlaGopartopus 3nanuii, 2019. — 441 c.

l'onoGokoBa, T. B. HekoHaeHCHPOBAaHHBIC BHUIMHAIBHBIE TPHUA30JIBI: CIIpaB.locodue /
T. B.T'ono6okoBa, JI. WM. Bepemarun, P. I'. XXuros, B. H. Kwxknses; oTB. pen.
A. 1. Cymupuos. — Upkytek: UT'Y, 2012. — 133 c.

Il'oncanBec, K. Hanoctpykrypsl B Ouomenunuue / K. ToncanBec, K. XannOepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlaboparopust 3nanumii, 2013. — 520 c.

I'punBya, H. Xumus snementos: B 2-x 1. T. 1 / H. I'punByn, A. Opuiuo. — M.: JIaboparopus
3nanmii, 2023. — 607 c.

I'punBya, H. Xumus snementos: B 2-x 1. T. 2 / H. I'punByn, A. Opuiuo. — M.: JIaboparopus
3HaHui, 2023. — 670 c.

I'ycapoBa, H. K. Xumus anerunena: Hoswle rmaBel / H. K. I'ycapoBa, A. . Muxanesa,
E. 1O0. Imunr, A. I'. Manskuna. — HoBocubupck: Hayka, 2013. — 368 c.

XKayen, XK. buomeramnooprannueckas xumus / XK. XKayen. — M.: bunom. JlabopaTtopus
3HaHui, 2015. — 496 c.

Wnuen, 3. OcHOBBI opranuyeckoil crepeoxumuu / 3. Unuen. — M.: bunom. JlaGoparopus
3Hanui, 2014. — 703 c.

KoBanenko, JI. B. buoxumuueckue OCHOBBI XMMHMM OMOJIOTUYECKH AKTHBHBIX BEIIECTB:
yueOnoe nocodue / JI. B. KoBanenko. - M.: bunom. Jlaboparopust 3nanuii, 2014 — 229 c.
Kysnenos, H. T. OcHoBbl HaHoTexHosoruu: yueObnuk / H. T. Ky3neros, B. M. HoBoTopries,
B. A. XKabpes, B. 1. Mapronun. — M.: bunowm. Jlaboparopus 3nanmii, 2023. — 397 c.

Jlay, A. K. Hano- u 6uokomnosutsl / A. K. Jlay, ®. Xyceitn, X. Jlapau. — M.: bunom.
JlabGopatopust 3nanui, 2015. — 392 c.

Maiictpenko, B. H. DnantuocenextuBnsle cencopsl / B. H. Maiictpenko, I'. A. EBTiorun. —
M.: JIaboparopus 3Hanwmii, 2023. — 259 c.

Pamenckas, I'.B. ®apmaneBtuueckas xumus: yueOnuk / I'. B. Pamenckas. — M.:
Jlaboparopus 3Hanwmii, 2021. — 640 c.

PomanoBckuii, b. B. OcHoBbel kaTanmuza: ydeOHoe mnocobue / b. B. PomanoBckuii. —
M.: bunowm. JIaGoparopus 3Hanuit, 2015. — 172 c.

Prokonkos, JI. Y. Hanomarepuansl: yueOHoe mocodue / [I. U. Popkonkos, B. B. JIéBuna,
2. JI. I3sum3urypu. — M.: bunom. JlabopaTopus 3Hanui, 2014. — 365 c.

CemenoB, A. A. buonoruueckass akTUBHOCTh NPHUPOJHBIX coequHeHuit / A. A. CeMeHOB,
B. T'. Kapues. — M.: MB®HII, 2012. — 520 c.

CunbBepcreiin, P. CnekrpoMerpuyeckas HACHTH(QHUKAIMSA OPraHUYECKUX COEAMHEHUH /
P. CumbBepcreiin, @. Beoctep, 1. Kumin. — M.: Jlaboparopust 3HanwmiA, 2023. — 557 c.

Cmut, B. A. OCHOBBI COBpPEMEHHOI'O OpraHHMYECKOro CHHTe3a. YdeOHoe mocobue /
B. A. Cvmur, A. . luneman. — M.: bunowm. JIaGoparopus 3nanmii, 2014. — 750 c.
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22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

ConnarenkoB, A. T. IlecTuuapl U PETyISTOPBI POCTA: MPHUKIAAHAS OpraHUYeCKast XUMHUS /
A.T. ConmarenxoB, H. M. Komsinuna, A. Jle Tyan. — M.: bunom. JlabopaTtopusi 3HaHUH,
2014. -223 c.

ConnarenkoB, A. T. Ilectunuaesl u peryiasTopbl pocTa: MPUKJIaJAHAs OpraHudecKas XUmus /
A. T. ConnarenxoB, H. M. Konsiguna, A. Jle Tyan. — M.: bunom. JlaGopaTtopus 3HaHuil,
2014. -223 c.

Crapoctun, B. B. Marepuansl u MeTOIbl HAaHOTEXHOJIOTHUHU: YyuyeOHOe mocobue /
B. B. Crapoctun. — M.: bunom. JlaGoparopwus 3nanuii, 2014. — 431 c.

Tutne, JI. Jlomuno-peakiuu B oprannueckom cunrese / JI. Turne, I'. bpame, K. I'epuke; nep.
¢ auri. — M.: bunowm. Jlaboparopus 3uanuii, 2010. — 671 c.

ToncrukoB, I'. A. CMonsHbIE KHCIOTHI XBOHMHBIX Poccuu. Xwumwus, Qapmakonorus /
I'. A. Toncrukos, T. I'. Tonctukosa, 3. J. llynew, C. E. Tonctukos, M. B. XBoctos; HUOX
uMm. H. H. Bopoxmosa CO PAH. — HoBocubupck: AkageMHUYecKOe H3aTeIbCTBO «I'eon,
2011. - 395 c.

TpaBenb, B. ®@. Opranuveckas xumus: ydyeOHoe mocoOue mis By3oB: B 3-ex 1. T. 1 /
B. ®@. TpaBens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 368 c.

Tpasens, B. @. Opranuueckas xumus: ydeOHoe mocoOue juist By3oB: B 3-ex 1. T. 2 /
B. @. TpaBens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 517 c.

Tpasens, B. @. Opranuueckas xumus: yueOHoe mocoOue ans By3oB: B 3-ex 1. T. 3 /
B. @. Tpasens. — M.: bunom. JIabopartopus 3nanuii, 2014. — 388 c.

Tpodumos, b. A. Xumust nuppona. Hoseie crpanunbl / b. A. Tpopumon, A. Y. Muxanesa,
E. 1O. munar, JI. H. Co6ennna. — HoBocubupck: Hayka, 2012. — 383 c.

XenbBuHKenb, JI. Cucremaruueckas HOMEHKIATypa OpPraHUYECKUX COCTUHEHUH /
. XenbBunkens. — M.: bunowm. Jlaboparopus 3nannii, 2014. — 232 c.

Yepnona, C. B. ®apmarneBtuueckas xumus: yueOHuk a1 By3oB / C. B. UepHoBa; mon pen.
I'. B. Pamenckoii. — M.: bunom. JlaGoparopus 3nannii, 2015. — 472 c.

[Mumkun, I'. I'. HanosnexkTpoHuka. DneMeHThI, TpUOOPHI, YCTpOHCTBa: yueOHOe mocodue /
I'. I'. umkun, U. M. Arees. — M.: bunowm. JIabopatopus 3Hanuii, 2011. — 408 c.
OnbmeHoOpoiix, K. Meramnooprannueckas xumust / K. OnpmenOpoiix. — M.: bunowm.
Jlaboparopus 3Hanwmii, 2014. — 750 c.

KOpoBckas, M. A. Xwumus apoMaTHUYECKUX TETEPOIMKIMYECKUX COCIUHEHHH /
M. A. KOpogckas. — M.: bunowm. Jlabopatopus 3Hanuii, 2015. — 208 c.

DJIEeKTPOHHbBIE pecypchl

ApucroBa, H.B. TecToBblil KOHTpOJIb MO KypCy OPraHMYEeCKOW XUMHUHU. YTJIEBOJOPOJbI
[DnexTpoHHBIH pecypc]: yuedHoe ocobue / H.B. Apucrosa, B.I'. Ypsnos, E.H. Odunepos.
— OmnektpoH. gaH. — Kazane: KHUTY, 2004. — 254 c¢. — Pexum pocryna:
https://e.lanbook.com/book/13336. — 3aru1. ¢ akpaHa.

bepesun, JI.b. Ba3oBbiii Kypc OpraHMYecKol XUMHUU [DIEKTpPOHHBIN pecypc|: ydeOHoe
nocodue / JI.b. bepesun, O.B. Illyxro, C.A. Ceip0y. — OnekrtpoH. naH. — VIBaHOBO:
UI'XTY, 2011. — 168 c. — Pexum moctyma: https://e.lanbook.com/book/4523. — 3aru. ¢
JKpaHa.

bepesun, JI.b. Opranwdeckas xumMus [DIEKTPOHHBIN pecypc]: ydeOHOe Tmocodue /
J.b. bepesun, O.B. Illyxto, C.A. CreipOy, O.U. Koiipman. — DnextpoH. naH. — CaHKT-
[TeTepOypr: Jlanp, 2014. — 240 c. — Pexxum gocryna: https://e.lanbook.com/book/44754. —
3ari. ¢ ’KpaHa.

bopoBnes, M.B. Oprannyeckas XMMHS: TEPMHUHBI M OCHOBHBIE pe€akUUU [DIEKTPOHHBIN
pecypc]: yae6HOe mocobue / M.B. BopoBneB. — DnexTpoH. nan. — Mocksa: U3narenscTBo
"JlaGopaTopus 3HaHUN", 2015. — 362 C. — Pexxum JIOCTyTa:
https://e.lanbook.com/book/70742. — 3aru. ¢ skpaHa.

bypanrynoBa, P.H. Oprannueckas xumus. ALMKINYECKUE YTIEBOAOPOAbI [DIEKTPOHHBIN
pecypc]: yue6Hoe mocobue / P.H. bypanrymosa, P.®. Kapumoa, M.A. IlerpoBa. —
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11.

12.

13.

14.

15.

16.

17.

OnektpoH. paH. — Kazanms: KHUTY, 2016. — 112 c¢. — Pexum pocryna:
https://e.lanbook.com/book/102078. — 3ari1. ¢ sxpaHa.

Bbyxapos, C.B. Xumus u TexHOJOrus MPOLYKTOB TOHKOI'O OPraHUYECKOrO0 CHHTE3a
[DnekTponHbIi pecypc]: yuebnoe mocodue / C.B. byxapoB. — DnektpoH. nan. — Ka3zaHb:
KHUTY, 2013. — 268 ¢. — Pexum goctyma: https://e.lanbook.com/book/73483. — 3arm. ¢
JKpaHa.

BacunwseBa, .B. OcHOBBI OpraHU4YecKoil XUMUU [ DICKTPOHHBINA pecypc]: yuebHoe mocodue /

N.B. BacunwseBa, M.A. 3axapenko, U.B. IlpockyHnoB. — DnektpoH. naHn. — Kemeposo:
KemI'V, 2017. — 72 ¢. — Pexwum gocrtyna: https://e.lanbook.com/book/102672. — 3arm. c
JKpaHa.

BepeBkuH, A.H. Opranudeckas xumus. Y4eOHOE MOCOOHE I BBIMOTHEHHUS J1a00paTOPHBIX
paboT MO CHHTE3y OpPraHMYECKUX BeUIeCTB [DJIEKTPOHHBIA pecypc]: yueOHoe mocobue /
A.H. BepeBkun, B.1. Azapos, T.1. Hunoa. — DnekTpoH. gaH. — MockBa: MI'TY um. H.O.
baymana, 2011. — 39 ¢. — Pexwum goctyna: https://e.lanbook.com/book/104638. — 3ari. ¢
JKpaHa.

BepeBkun, A.H. Opranudeckass xumusi. YueOHoe 1mocodue 1Jisi BHIMOJIHEHHS J1a00paTOPHBIX
paboT 0 OCHOBHBIM METOJIaM OUMCTKU U BBIJEJIICHUS OPraHUYECKHUX BELIECTB [ DNEKTPOHHBIN
pecypc]: yueoHoe mocodue / A.H. Bepeskun, B.1. Azapos, T.. Huosa, I'.H. KononoB. —
OnekTpoH. AaH. — MockBa: MI'TY um. H.O. baymana, 2013. — 33 c¢. — Pexum gocryna:
https://e.lanbook.com/book/104805. — 3aru. ¢ skpaHa.

Bunocnasckuii, B.A. Opranndeckas xumus [DJIEKTPOHHBIA pecypc]: ydeOHoe mocobue /
B.A. Bunocnasckuii, .M. OcosnoBa, B.1. AzapoB. — DnektpoH. nan. — Mocksa: MI'TY
um. H.O. baymana, 2008. — 56 c. — Pexum nocryna: https://e.lanbook.com/book/104624.
— 3ar. ¢ sKkpaHa.

BuiuBkoB, A.A. OpraHuueckass XUMUsS: OCHOBHBIE NOHSTHS [DJIEKTPOHHBIM pecypc] :
yuebHoe mocobue / A.A. BmmBkos, A.B. IlectoB. — Dnextpon. nan. — ExkarepunOypr:
Yp®V, 2012. — 188 c¢. — Pexum nocrtyna: https://e.lanbook.com/book/98443. — 3arm. ¢
JKpaHa.

BummBkoB, A.A. Opranudeckass XUMMs: 3aJadyd U YNpaKHEHHs [DIEKTPOHHBIN pecypcl:
yuebHoe mocobue / A.A. BmukoB, A.B. IlectoB. — OnexTpoH. naH. — ExaTepunOypr:
Yp®V, 2015. — 344 c. — Pexxum noctyna: https://e.lanbook.com/book/98413. — 3ari. c
JKpaHa.

Henncos, B.fl. COopHuUK 3a7a4u MO OPraHUYECKON XUMHH [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue / B.A. Jlenucos, JI.JI. Mypbiuikun, T.b. Tkauenko, T.B. UyiikoBa. — DneKTpoH.
maH. —  Cankr-IletrepOypr: Jlanp, 2014. — 544 c¢. — Pexum jgoctyma:
https://e.lanbook.com/book/45971. — 3ar. ¢ 3kpaHa.

Henuncos, B.fI. COOpHMK KOHTPOJIBHBIX 3aJaHUN 1O opraHudyeckod xumuu. Y. 3:
ApomaTH4ecKue | TEeTEPOIUKIMYECKHEe COCAMHEHUsI [DNEeKTpOHHBIN pecypc|: yueOHoe
nocobue / B.A. Ilenucos, JI.JI. Mypeimkun, T.b. Tkauenko, T.B. UyiikoBa. — DneKTpoH.
man. —  KewmepoBo: KemIY, 2009. — 8 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/30112. — 3aru. ¢ 3kpaHa.

Herako, K.A. CemuHapckue 3aHATHS O OPraHUYECKOW XUMHUHU [DJIEKTPOHHBIA pecypcl:
yueOHO-MeTonudyeckoe mocoome / K.A. Jleraxo, T.T. Kypsera, C.C. Kpasioga,
T.H. MarBeeBa. — OnektpoH. maH. — Tomck: TI'Y, 2013. — 80 c¢. — Pexum npoctyna:
https://e.lanbook.com/book/44990. — 3ar. ¢ skpaHa.

3bikoBa, M.B. Oprannyeckas xumus. Krnaccudukamuss v HOMEHKIATypa OpPraHMYECKHUX
coequHEHUN [DneKTpoHHBIH pecypc]: yuebHoe mocobue / M.B. 3wikoBa, I'.A. JKomoGoga,
0.0. [lpumenoBa. — OnektpoH. gaH. — Tomck: Cubl'MYVY, 2014. — 111 c. — Pexum
noctyna: https://e.lanbook.com/book/105885. — 3aru. ¢ sxpana.

Kpasnosa, C.C. Opranndeckas xumusi. Yacts 1 [DnexTpoHHBIN pecypc]: yueObHoe mocodue /
C.C. KpaBuosa, T.T. Kypsiea, T.H. Marseesa, b.C. [Ipsnkun. — DnexTpoH. 1aH. — ToMmck:
Try, 2013. — 92 c¢. — Pexum gocrtyna: https://e.lanbook.com/book/44989. — 3armn. ¢
JKpaHa.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

KyBmmnoa, E.M. Oprannyeckas xumus. KapOOHHUIIPOHM3BOIHBIE — YIIEBOAOPOAOB
[DnexkTponHbI pecypc]: yuebHoe mocobue / E.M. KyBmmnHOBa. — DIIEKTpOH. maH. —
WBanoso: UT'XTY, 2011. — 80 c. — Pexwum nmoctyna: https://e.lanbook.com/book/4530. —
3arii. ¢ sKpaHa.

Kysuenos, JI.I'. Opranudeckas xumus [DIEKTPOHHBIM pecypc|: ydeOHOoe mocobue /
J.I'. Ky3nenoB. — DnekrpoH. nan. — Cankr-IlerepOypr: Jlanb, 2016. — 556 c. — Pexum
noctyna: https://e.lanbook.com/book/72988. — 3ari1. ¢ skpaHa.

JlaGopaTopHBIi TPAKTUKYM IO KypCy OPTraHMYECKOM XUMHUHU [DJIEKTPOHHBIA pecypc:
ydyeOHoe mocobue / mox pena. A.M. I'omy6GeBa. — DnektpoH. naH. — MockBa: MI'TY uwm.
H.D. baymana, 2011. — 40 c. — Pexum gocryma: https://e.lanbook.com/book/52564. —
3arii. ¢ sKpaHa.

JluBanuoB, M.B. Oprannueckas xumusi. 3agayu 1o oOIIeMy KypCy € PEeLlIeHHSMHU : B 2 9
[DnekTpoHHBIE  pecypc]: yueOHoe mocobome / M.B. JluBammos, [I'.C. 3aiinesa,
JL.LW. JIuBannosa, H.C. I'ymokuna ; mox pea. H. C. 3eduposa. — DnekrpoH. 1an. — MockBa:
WN3narensctBo  "JlaGoparopuss 3Hanumit", 2015. — 258 c¢. — Pexum pocryna:
https://e.lanbook.com/book/84111. — 3aru. ¢ 3kpaHa.

JluBannos, M.B. Oprannueckas xumusi. 3a1a4u 1o 001IeMy Kypcy ¢ petieHusiMu : B 2 4. [ u
[OnexTpoHHBIM  pecypc]: ydeOHOe Tmocobme / M.B. JluBammos, [.C. 3aiinesa,
JL.W. JIuBannosa, H.C. I'ymokuna ; nog pea. H. C. 3eduposa. — Dnektpon. 1an. — MockBa:
WznarensctBo "JlabGoparopust 3Hamuit", 2015. — 717 c¢. — Pexum gocrymna:
https://e.lanbook.com/book/84112. — 3ar1. ¢ 3kpaHa.

Opranudeckas XuMusS [DJICKTPOHHBIA pecypc|: y4eOHO-METOIUYecKoe Tocodue / CocCT.
T. H. I'pumienkosa, I'. E. CokonoBa. — DnekTpoH. gan. — Kemepoo: KemI'VY, 2015. — 115
c. — Pexxum pocryma: https://e.lanbook.com/book/80075. — 3ari. ¢ skpana.

Opranuyeckas XuMus [DJEKTPOHHBINA pecypc]: yueOHo-MeToanyeckoe nocodue / coct. C.C.
Kpasnosa, T.H. MatBeeBa. — Onektpon. gan. — Tomck: TT'Y, 2015. — 44 c. — Pexum
nocryma: https://e.lanbook.com/book/80212. — 3ar1. ¢ sxpaHa.

[Ipecc, WM.A. OcHOBbI OpraHMYEeCKOM XUMHUHU JUIsI CAMOCTOATEIBHOTO  HU3yUYCHHUS
[DnexTpoHHBIN pecypc]: yueOHoe mocobue / M.A. Ilpecc. — Dnektpon. maHn. — CaHKT-
[MerepOypr: Jlans, 2016. — 432 ¢. — Pexwum pocryma: https://e.lanbook.com/book/71727. —
3ari. ¢ ’KpaHa.

PeyroB, O.A. Oprannueckas xumus. B 4 u. Y. 1 [DnekTpoHHBI pecypc|: yueOHUK /
O.A. PeytoB, A.JI. Kypu, K.II. Byrun. — Onektpon. maH. — Mocksa: M3gaTenbcTBo
"JlaGopaTopus 3HaHUI", 2017. — 570 C. — Pexum JOCTYTIA:
https://e.lanbook.com/book/94167. — 3aru. ¢ skpaHa.

PeyroB, O.A. Oprannueckas xumus. B 4 u. Y. 2 [DnexkTpoHHbI pecypc]: yueOHHMK /
O.A. PeytoB, A.JI. Kypu, K.II. Byrun. — OnektpoH. naH. — Mocka: M3gaTenbcTBo
"JlaGopaTopus 3HaHUI", 2017. — 626 C. — Pexum JOCTYTIA:
https://e.lanbook.com/book/94168. — 3aru. ¢ skpaHa.

PeyroB, O.A. Opranuueckass xumusi : B 4 4. U. 4 [DnekTpoHHBIN pecypc|: y4eOHHK /
O.A. PeytoB, A.JI. Kypu, K.II. Byrun. — OnektpoH. naH. — Mocksa: M3gaTenbcTBoO
"JlaGopaTopus 3HaHUN", 2016. — 729 C. — Pexxum JIOCTyTa!
https://e.lanbook.com/book/84139. — 3ar. ¢ skpaHna.

PomanoBckuii, b.B. OcHOBBl kaTaimza [DneKTpoHHBIM pecypc]: ydeObHOe mocobue /
b.B. PomaHoBckuii. — DnekTpoH. naH. — MockBa: U3narenscto "JlabopaTopus 3HaHuii",
2017. — 175 c. — Pexum mocrtyma: https://e.lanbook.com/book/94126. — 3ari1. ¢ sxpaHa.
TpaBenb, B.®. Oprannueckas xumus. B 3 1. T. 1 [DnexTpoHHBIH pecypc]: yueOHoe mocobue /
B.®. TpaBenb. — DnekTpoH. 1aH. — Mocksa: U3natensctBo "JlabopaTopus 3Hanuii", 2015.
— 401 c. — Pexum noctyna: https://e.lanbook.com/book/84108. — 3ar1. ¢ skpaHa.

Tpasens, B.®. Oprannueckas xumus. B 3 4. T. 2 [DnexkTpoHHBIN pecypc]: yueOHOe mocoomne
/ B.®. TpaBenb. — OnektpoH. naH. — Mocksa: M3narensctBo "JlaGopartopus 3HaHui",
2015. — 550 c. — Pexum jgoctyma: https://e.lanbook.com/book/84109. — 3aru. ¢ s3xpaHa.
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32. TpaBens, B.®. Oprannueckas xumusi. B 3 1. T. 3 [DnexktponHsIit pecypc] : yaeOHOE mocobue

/ B.®. TpaBenb. — DnexkTpoH. gaH. — MockBa : M3ngatensctBo "JlabopaTopusi 3HaHMit",
2015. — 391 c. — Pexum poctyma: https://e.lanbook.com/book/84110. — 3arm. ¢ s3xpaHa.

33. Xeneeuna, O.I'.  Opranmueckas  xumusa. [lomudyHKIMOHATBHBIE  MTPOW3BOHBIC

YTIEBOIOPOAOB [ DIEKTPOHHBIN pecypc]: yueoHoe mocobue / O.I'. Xenesuna, A.C. Mamnsicosa,
C.A. CpipOy. — DnektpoH. nan. — MBanoBo: UT'XTY, 2016. — 97 ¢. — Pexum mocrymna:
https://e.lanbook.com/book/96111. — 3ar1. ¢ 3kpaHa.

34. lla6apos, FO.C. Oprannueckas xumus [DnekTpoHHBIN pecypc]: yueonuk / H0.C. [llabapos.

— DmnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2011. — 848 ¢. — Pexum gocryma:
https://e.lanbook.com/book/4037. — 3aru. ¢ 3kpaHna.

35. umnynsa, A.H. Kypce neknuii mo opraHWYecKod XUMUU [DJIEKTPOHHBIA pecypc]: yueOHoe

nocooue / A.H. unyns, F0.A. besruna, E.B. Bonmocosa, E.B. [1amkoBa. — DneKTpoH. JaH.
—  CraBpormnoJib: C1l'AY, 2014. — 116 c¢. —  Pexum  pgocryna:
https://e.lanbook.com/book/61142. — 3ar1. ¢ 3kpaHa.

36. FOpogsckas, M.A. OCHOBBI OPraHMYECKON XUMHH [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue /

©CoNo~wWNE

M.A. IOposckas, A.B. Kypkun. — OmnexktpoH. naH. — Mocksa: W3natenbcTtBo
"JlaGopaTopus 3HAHUN", 2015. — 239 C. — Pexum J0CTyIa:
https://e.lanbook.com/book/66365. — 3ar. ¢ skpaHa.

HOpMaTI/IBHI)Ie AOKYMECHTbI

®enepalibHbIE FOCYAAPCTBEHHBIE TPEOOBAHUSI K CTPYKTYpE MPOTrpaMM MOATOTOBKH HAayYHBIX U
HAYYHO-TIEJJarOTUYECKUX KaJIpOB B acMUpaHType (aIBIOHKTYpE), YCIOBUAM HMX peaau3alii,
CPOKaM OCBOEHHS 3TUX IPOrpaMM C Y4YETOM pa3nyHbIX (opMm oOyueHus, 00pa30BaTEIbHbBIX
TEXHOJOTMI W  OCOOCHHOCTEM  OTHENbHBIX  KAaTerOpud  aclupaHTOB  (aIBbIOHKTOB),
yTBepkacHHbBIE [Iprkazom Munoopaayku Poccun ot 20.10.2021 Ne 951 (manee — OI'T);
[TonokeHne O MOATOTOBKE HAYYHBIX W HAyYHO-TIEarOrMYecKUX KaJpoB B acIUpaHType
(anwproHKTypE), yTBep)kaeHHoe [locranosnennem [IpasutensctBa PO ot 30.11.2021 Ne 2122;
[Tono>)keHne © TPUCYXKAECHWU YUYEHBIX CTENEHEH, YyTBepklIeHHoe IlocTaHoBieHNEM
[IpaButensctBa PO ot 24.09.2013 No 842;

[Tacnopt HayuHO# cnenuanbHOCTH 1.4.3. Oprannyeckas XUMusl.

PexoMeHayeMble MCTOYHUKH HAYYHO-TEXHHYECKON HH(popManuu
HayuHo-TexHu4eckue ;kypHajbl u3 0ndauoreuynoro ponga UpUX CO PAH:

BectHuk Poccniickoil akageMun Hayk.

Bricokomonekynsapabie coeauHenus. Cepus A: ®dusnka noammepos.
Bricoxomonexynsipasie coequHenus. Cepust b: @usnka nonumepos.
Jloknaasl akaieMuy HayK.

Kypuan obmieit Xumuu.

KypHan opranndeckoil XMMHH.

JKypHaun npukiiagHoi XUMHH.

KypHan cTpyKTypHOU XUMHH.

U3Bectus Akanemun Hayk. Cepus XMUMHUECKas.

10. Ycnexu xuMuu (37€KTPOHHBIN Ky pHAI).
11. XumMuko-hapmaleBTUUECKUN KypHAJL.

. XUMUH B HHTEpCCaAxX yCTOI\/'I‘-II/IBOFO Pa3BUTHAL.

13. XuMUs TeTepOIMKINYSCKUX COSTHHECHUN.
14. DnexTpoxumusl.

15. Journal of Sulfur Chemistry.

16. Mendeleev Communications.
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o

~No

10.
11.
12.
13.
14.

15.

JIEKTPOHHO-0MO0/IHOTEeYHbIe CHCTeMBbI NPodeccoOHaANbHbIE 0a3b] JAHHBIX,
HHGOPMALIOHHBIE CIPABOYHbIC H NOMCKOBbIE CHCTEMBI !

Xumuueckass pedeparuBHas ciayx06a AMepukaHCKOro xumuueckoro obmectBa CAS
SciFinder https://sso.cas.org/

denepanbHbI HHCTUTYT MPOMBIILICHHON coocTBeHHOCTH http://www1.fips.ru.

DdenepanbHas ciryx0a 1Mo HHTEILICKTYyalbHOM coOcTBeHHOCTH http://Www.rupto.ru.

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

Academic Reference — 06a3a qaHHBIX MOJHOTEKCTOBBIX AHIJIOSN3BIYHBIX PECYPCOB IO BCEM
aKaJIeMHMYECKUM JIMCIMIUIMHAM, OIyOJIMKoBaHHbBIX B Kurtae https://ar.cnki.net.

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

basa naHHBIX 3JIeKTPOHHO-O0MOIHOTEeUHOM cucTeMbl «Jlauby https://e.lanbook.com/.

Pecypcel ymanmennoro goctyna u 6asel gaHHeix DPI'BYH TocynapcrBeHHOW myOamvHON
Hay4HO-TexHu4eckoit oudmmorexkn CO PAH http://www.spsl.nsc.ru/.
DneKTpoHHO-O0ubImoTeunas cucrema Llenrpansroit Hayuyno 6uommorekn MHI[ CO PAH (na
6aze AUBC «p6wucy) http://csl.isc.irk.ru/.

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

Wiley: Komnekius sxypranos Database Collection https://onlinelibrary.wiley.com/.
CrpaBouno-npaBoBas cucrema "Koncynsrantllnroc" https://consultant.ru/

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

DnekTpoHHas nHbopMalmoHHo-o0pazoBarenbHas cpega UpUX CO PAH
http://eios-irich.com.ru/moodle/.

[Topran st aciupaHTOB U COMCKaTesel yueHol crenenu: http:/www.acniupanrypa.pd/.

becniiaTubie opuumManbHbie OTKPbITHIE pecypebl MHTEpHeT:

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

Pecypc oOvenunsier 6onee 10000 HayyHBIX >KYpHAJIOB MO PA3IMYHBIM OTpaciisiM 3HAHUN
(oxoJ10 2 MUIITMOHOB cTaTei) u3134 cTpan mupa.

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

B 6aze pasmemieHo 6onee 3000 KHUT MO pa3iaMyYHBIM OTpacisiM 3HAHUH, MPEJOCTABICHHBIX
122 Hay4HBIMH U34AaTEIHCTBAMH.

BioMed Central https://www.biomedcentral.com/

baza nannbix Bkitouaer 6osee 300 pereH3upyeMbIX KypPHAIOB 10 OMOMETUITNHE, MEIUIITHE
U eCTECTBEHHBbIM HaykaM. Bce craThH, pa3MelleHHble B 0a3e, HaXoAsATCs B CBOOOJHOM
JIOCTYTIE.

OnekTpoHHBIN pecype arXiv https://arxiv.org/

Kpynsueiimmii 6ecriiaTHbIN apXUB 3JIEKTPOHHBIX Hay4HbIX MyOJUKaLUi 1o pa3aenaM (pusukwy,
MaTeMaTHKH, MH()OpPMaTHKH, MEXaHWKH, aCTPOHOMMHM U Ouoijoruu. Mwmeercs moapoOHBbIi
TEMaTHYECKHUM KaTajor ¥ BO3MOYKHOCTb [TOMCKA CTaTel 110 MHOYKECTBY KPUTEPHEB.
Konnekuus xxypuanos MDPI AG http://www.mdpi.com/

MHOTOIUCITUTITMHAPHBIA TTU(PPOBON HW3MATENBCKUI pecypc, sBIsSETCS TIaTdOpMoOn st
pPELEH3UPYEMBIX HAyUHBIX KYPHAJIOB OTKPBITOTO Aoctyna, ugatommuxcsis MDPI AG (bazens,
[Beitnapus). M3naTenbcTBO BhITyckaeT 6osee 120 pa3HooOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HaXOJAIINUXCS B OTKPBITOM JIOCTYIIE.

N3natenscTBO ¢ OTKpBITHIM goctynom InTech http://www.intechopen.com/

[lepBoe u kpymHeiiliee B MUpe HU31ATENbCTBO, MyOJIMKYIOIIEe KHUTH B OTKPBITOM JIOCTYIIE,
okoJio 2500 HayuHbIX u3gaHuid. OCHOBHAS TeMaTHYecKasl HalpaBJIE€HHOCTh - (GU3NYECKUE U
TEXHUUYECKHUE HAYKH, TEXHOJIOTUH, MEJUIIUHCKNE HAYKH, HAYKU O KU3HU.

basa manusix xumuueckux coeaunennit ChemSpider http://www.chemspider.com/
ChemSpider — sTo OecmatHas xuMHYeckas 0a3a JaHHBIX, MPEIOCTABIISIONIAS OBICTPBIN
JOCTYII K Oojiee 4yeM 28 MIJIJTHOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOW WMH(OpMaIuu.
Pecypc npunamnexxut KoponeBckomy xumudeckomy obOmectBy BemumkoOpuranuum (Royal
Society of Chemistry).
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http://www.rupto.ru/
http://www.uspto.gov/
https://ar.cnki.net/
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https://e.lanbook.com/
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https://onlinelibrary.wiley.com/
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https://vak.minobrnauki.gov.ru/
http://eios-irich.com.ru/moodle/
http://www.аспирантура.рф/
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https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/

8. Komneknus xypuanos PLOS ONE http://journals.plos.org/plosone/
PLOS ONE - xommekmusi »XypHajliOoB, B KOTOPBIX ITyOJHMKYIOTCS OTYETHl O HOBBIX
HUCCIICOOBAHUAX B 06HaCTI/I CCTCCTBCHHLIX HAYK M MCIHUIMHBI. Bce KypHaJIbl PasMCIICHLLI B
cBobomHoM soctyne (Open Access), Bce CTaThHl MPOXOAST CTPOroe HaydyHOE
pelLieH3upOBaHUe.

1. MaTepnaﬂbno-Texnnqeckoe odecrneuyeHue Hay‘lHO-HCCHeI[OBaTeHBCKOﬁ paﬁ()TLl

B coorBercTBMM ¢ y4eOHBIM IUIAHOM 3aHATUS O JUCHMIUIMHE «OpraHuyeckas XUMUS)
POBOJATCS B (hOopMe JIEKIIUH, MPAKTUYECKUX 3aHATUI M CaMOCTOATEIBHOM paboThl 00y4aroerocs.

Jis peanuszauun o0Opa3oBaTeIbHOIO Ipolecca B (popMe JIEKUMHA U NMPaKTUUECKUX 3aHATHH
UCTIONIB3YIOTCSL CIICYIOIINE TIOMEIICHHSI: Majblid JICKIIMOHHBIA 3al (OMOIMOTEeKa), OCHAICHHBIN
KOMIIbIOTEPAMU C JIOCTYNIOM K 0a3aM JaHHBIX U BbIXoJoM B MHTepHeT, yueOHOH MeGenbio U
JIEMOHCTPAIIMOHHBIM  000py/I0BaHHEM (KOMITBIOTEp CO CpEACTBAaMH 3BYKOBOCIIPOM3BEICHUS,
MIPOEKTOP, PKPaH).

Jns ocBOeHHMsS MporpaMMbl OOYYeHHMS W Ui BBINOJHEHHS TPAKTHUYECKUX W HAy4YHO-
UCCIIEIOBATEIbCKUX pPAabOT MO TeMe JUCCEePTALUU KaKJIOMYy AaCHUPAHTY MPEJOCTaBIIEHO
UHAMBHUAyalbHOE pabouee MecTo, OOOpYJOBaHHOE MPUTOYHO-BBITSIKHONW  BEHTUIISILIMEH,
BOJIONIPOBOIOM, BOJOOTBEJICHUEM, BO3TyXOBOAOM. ACIHHPAHTHI UMEIOT BO3MOXHOCTb UCIOJIb30BATh
MaTepuaibHO-TEXHUYECKUE CPEJCTBA J1a00paTopuil, B KOTOPHIX BBIOJIHSAIOT JUCCEPTALMOHHbIE
paboThl (OpPrTeXHUKa, PEAKTUBBI, PACXOJHbIE MaTepualibl, JaOOpaTopHas MOCy/a, U3MEPUTEIbHOE
o0opyioBaHue).

ITporpammMHoe o0ecrnieueHue:

JIn1ieH3nOHHbIE IPOTYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Supekc TenemocT — cucteMa  BHUJCOKOH(EPEHIICBSI3M € BO3MOXHOCTBIO ~ OOMEHa

COOOILIEHUSIMU U TIepefjaueii KOHTEHTA B PEXKUME PEAJIbHOTO BPEMEHHU.

CBob6oaHo pacrpoctpansiemoe I10: 6paysep SAunexc, Mozilla Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TEKCTOBOM, Toi0coBoil u BuneocBs3u cBs3u Skype7.41.0.101; nmporpamma s
CO3/IaHUsl DBJIEKTPOHHBIX Yy4yeOHBIX NpoaykToB Moodle 3.2.; mporpamma Ui HpOCMOTpa
anekTpoHHbIX TokyMeHTOB Foxit PDF Reader 9.1.0.5096; apxusatop 7zip 17.01 beta.

[Tpubopnas 6a3a:

OcHOBY MarepHaJbHO-TEXHHUYECKOM 0a3bl MHCTUTYTa COCTaBISAIOT JiBa LU(POBBIX
myabTUsiepHbIXx Dypre-ciektpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKHI
muppaktomerp Bruker D8 ADVANCE, pentrenoBckuii nudpakromerp D2  PHASER,
uHdpakpacHbiii dypre-criektpomerp Vertex 70 ¢ Paman npuctaBkoi, nH@pakpacHslii Pyphbe-
cnektpomerp Excalibar HE 3100 Varian, mukpoananuszarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzatop Termo Flash EA 2000 CHNS, OIIP-cniextpomerp ELEXSYS E580, ycranoBka
HAHOCEKYHJTHOTO MMITYJIbCHOIO (oTosn3a, Xpomaromacc-criekrpomerp QP-5050A, xpomaromacc-
cnektpoMeTp Agilent 5975 ¢ xummnueckoit nonuzanueit, Tanaemasii TOF/TOF macc-ciektpomeTp
Ultra Flex, snextponnsnii mukpockon TM 3000 Hitachi, ciekrpodmyopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-cniekrpomerp LAMBDA 35 u ausnbkomerp.

Jlns npoBeieHNs KBaHTOBO-XMMHUYECKHUX PACYETOB UMEIOTCSI KOMIIBIOTEPHI B Ta00OPAaTOpUSIX U
BBIUUCIUTENbHBIN KinacTep 391'1/1121'6/14T6.

JInieH3noHHOE MporpaMMHOE oOecreuyeHne, BCTPOEHHOE B COOTBETCTBYIOIIME MPUOOPHBIE
KOMIIJICKCBI, SIBJIAIONIEECS €ro HEOThEMJIEMOM dYacThio, oOecreyMBarouel (QyHKIIMOHUpOBaHHE
puOOpOB:

— Gaussian 09, Ilaker KBAaHTOBO-XMMHYECKHX NIpOrpammMm, JUIsl pacuera TeOMeTpUH U

IIEKTPOHHBIX XapaKTEPUCTUK MOJIEKYIL.

— Apex 2, Apex 3, [Tporpammbl  anst  00paOOTKM ~ JaHHBIX ~ MOHOKPUCTAJIBHOTO
nudpakTomMeTpa;
— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpuctaimorpaduueckas 6aza 1aHHBIX

U MaKeT IporpaMM Jjisl paboThl ¢ 6a30i JaHHBIX;
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TurboMol, [TakeT KBaHTOBO-XUMHUYECKHX MPOIPAMM, LISl pacueTa TeOMETPUH U SJICKTPOHHBIX
XapaKTePUCTUK MOJICKYII,

XWinNMR, IIporpamma mist 3anucu u 00pabOTKU TaHHBIX criekTpomerpa AMP;

TOPAS, EVA, IIporpamMmsl 17151 00paOOTKH TaHHBIX TTOPOIIKOBOTO AU(paKkTomMeTpa;

PDF-2, ba3za qaHHBIX TOPOMIKOBBIX AU(PPaKTOrpaM HEOPraHUIECKUX COSTUHEHHH;
ResolutionsPro Opus, [Taker nporpamwm, st 3anucu u 06padbotku UK-criektpos;

Lambda35, ITporpamma asist 3anucu U 00padboTku Y @-CrieKTpoB;

IIporpamma Flexanalysis 3.3 ais 00paboTKy MaccuBa TaHHBIX IO OMONOJIMMEpaM, HEIETYyUnX
OMOMaKpOMOJIEKYJ, OTUTOMEpPaM, CHHTETUYECKUM TOJIMMEPaM, COJISIM U HEJIETY4HX BELIECTB;
Xepr, XSophe, XeprView, Ilaket nporpamm ist 3anucu u 00padotku criekrpos JI1P.

C OTKpBITOM JIUIICH3UEH:

Dalton2016, makeT KBAHTOBO-XUMHUYECKUX MIPOTrPaMM, UCIIOJIb3yEeMbIX IS pacyeTa, H3ydeHUs
CBOWCTB BEILIECTB, MOJICIIMPOBAHUS PEAKIIHi;

DIRAC, nporpamMmMa Juisi aTOMHBIX U MOJICKYJIIPHBIX MPSIMBIX HTEPATUBHBIX PEISTUBUCTCKUX
BBIUMCJICHUM Ha BCEX AJIEKTPOHAX, BBIYMCICHUN MOJIEKYJSIPHBIX CBOMCTB C UCIOJIB30BAaHUEM
PENATUBUCTCKUX KBAHTOBO-XMMHUYECKHX METOJIOB,;

ORCA software, maker KBaHTOBO-XMMHYECKUX IPOTPaMM, HCIOJIB3YEMBIX JUIsI pacyera,
W3YYEHUS CBOMCTB BEIIECTB, MOJICITUPOBAHUS PEAKIIUM.

24



	stamp:ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ УЧРЕЖДЕНИЕ НАУКИ ФЕДЕРАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ЦЕНТР "ИРКУТСКИЙ ИНСТИТУТ ХИМИИ ИМ. А.Е. ФАВОРСКОГО СИБИРСКОГО ОТДЕЛЕНИЯ РОССИЙСКОЙ АКАДЕМИИ НАУК"1: 


