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1. Henu v 3a1a4u yuyeOHOH TUCIHIIMHBI

Heab n3yueHust qucuuiuinHbl «OpraHudeckas XUMHUs»: HMpHOOpeTeHue (pyHIaMeHTaIbHBIX
3HAHUH W TPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JUIsI  MPOPECCHOHAIBLHOW  HAay4HO-
UCCIIEI0BATEIbCKONW, THHOBAILMOHHONW U 00pa30oBaTeIbHOM JEATEIBHOCTH B O0JIACTH OpraHMYecKOn
XUMHU U B CMEXKHBIX 00JacTAX Hayku; (opMupoBaHHe 0000mIaromeil TeopeTHndeckoi 0as3bl s
u3ydeHus: GyHAAMEHTAIbHBIX OCHOB OPraHMYECKOW XUMHM U BO3MOXKHOCTH MX HCIIOJIb30BaHMs Ha
IIPAKTHKE.

3agaum.

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

- (hopmMupoBaHHe TIYOOKOrO MOHMMAHHUS OOIIMX 3aKOHOMEPHOCTEH 3aBHCHMOCTU CBOWCTB
OpPraHUYECKHUX COCIMHEHUH OT UX CTPOEHUS;

- OCBOGHHE HABBIKOB TEOPETMUYECKOTO aHajli3a pPe3yJIbTaTOB  3KCIEPHUMEHTAIbHbBIX
UCCIIEIOBaHUH B 00JIACTH OpPraHUYECKON XUMHH;

- OCBOGHHE METOJIOB IUIAHUPOBAHMSI JKCIEpUMEHTa M  00pabOTKM  COOCTBEHHBIX
HCCIICIOBaHUM;

- o0yueHHe yMEHHUI0O CHCTEeMaTH3UpOBaTh M 0000maTh pe3ynbTaThl COOCTBEHHBIX
UCCJICIOBAaHU B COIIOCTABJIEHUH C U3BECTHBIMU JIUTEPATYPHBIMU JIaHHBIMU;

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

2. MecTo IMCUMILIMHBI B CTPYKTYPe NPOrpaMMbl aCIHPAHTYPbI

Jucnuniuaa «OpraHudeckass XUMHUS» SBISCTCS YacThIO 00pa30BaTEIbHOTO KOMITOHEHTA
(ITompazmen 2.1.2.2. paznmena 2.1.2. «AucuumivHbl M0 BBIOOPY») MPOTPaMMBI aCIIUPAHTYPHI T10
Hay4HOil criernanbHOCTH 1.4.8. XUMUs 371IeMEHTOOPraHMUECKUX COCTUHEHUH.

VYuebHas TUCIUIUIMHA PEATU3yeTCsl Ha BTOPOM ToJly 00yJeHHUs..

3HaHus, yMEHHUs M HaBBIKM, MPUOOpPETEHHBbIE AaCHHpPAHTAMU IO pe3yJbTaTaM H3Y4eHUs
yueOHON muciuIunHbl «OpraHudeckasi XUMHUs», UCMOIB3YIOTCS WMH JIIS CIa4d KaHIUJIaTCKOTO
9K3aMeHa U MPU HANMCaHUM JUCCEPTALIMOHHON pabOThl HA COMCKAHUE YYEHON CTENeHM KaHIuaaTa

HayK.
3. TpeboBanus K pe3yJbTaTaM OCBOEHUs TUCHUILIMHBI:

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



Ymemo:

® BBHIOMpATh METO/IbI M pEareHThl CUHTE3a OPraHMYECKUX COSAMHEHUI;

® [IJJAHUPOBAThb MHOTOCTaJAMMHBIA OPraHUYECKUIA CUHTE3;

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

® OCYILECTBIATh IIOUCK METONOB IIOJYYEHUS M CBONCTB OPIaHUYECKUX COCIMHEHUH C
UCIIOJIb30BAaHUEM COBPEMEHHBIX 0a3 TaHHbBIX U MIOMCKOBBIX CHCTEM;

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

e [IJIJAHUPOBAHUS U IIPOBEICHUS OPTAHUYECKOIO CUHTE3A;

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

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

® HaNMCAHMs HAyYHBIX OTYETOB U CTATEH.

4. CTpyKTypa M coep:kaHue Y4eOHOM TMCUMILINHBI
OO1ast TPYA0EMKOCTh AUCIIUIUIMHBI COCTABIIACT 6 3a4eTHBIX equnumil (216 yacos).
CTpyKTypa AU CHHUILIMHBI

Ta6muma 4.1. CtpykTypa y4eOHOM TUCHUTLTAHBI

Neo | HaumenoBanue O6bem yuebHoM padoThI, U ®dopma
JTUCIIATUTHHBI KOHTPOJIS
Bcero Bcero N3 aynuTopHbIX CP
aymuTopH. | Jlex | JIa6 | II | KCP
1 | Oprammiecias 216 90 45 | - |45 | 18 | 108 | Sisamen
XUMHS

Conep:xaHue TMCUUILTHHBI
Conep:xaHue pa3iejioB M TeM JHCHUTLIMHBI

Pa3nen 1. 3akoHOMEPHOCTH CTPOEHHSI M PEAKIIMOHHO CTIOCOOHOCTH
OpPraHuYecKUX COeAMHEHHUH

Tema 1. CoBpeMeHHBIEC NPEACTABICHUS O IPUPOJIE XUMUYECKON CBSI3M.

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




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

[IpocTpaHCTBEHHOM CTPOECHHE OPraHUYECKUX MOJIEKYJ, B3aUMOJCHCTBHE XUMHUYECKHU
HECBSI3aHHbIX aromMoB U rpynn. Crepeoxumusd. I[IpocTpaHCTBEHHOE CTPOEHHME OpPraHMYECKHX
Mouiekyil. [IpocTpaHcTBEHHOE B3aMMOIEHCTBUE HECBSI3aHHBIX aTOMOB M I'PYII, BaH-/I€P-BaalbCOBBI
paauychl.

[Tonsite o koH(popManUu MOJEKyNbl. BparieHnue BOKpYr CBsi3eii: BEJIUYUHBI U CUMMETPHS
NOTEHIMATIBHBIX OapbepoB. DakTOphl, ONpPEACTAIONINE SHEPrur0 KoHpopMmepoB. Brusnue
3¢ deKxToB conpspKkeHus Ha cTaOMIbHOCTh KOoH(popmepoB. HomeHknaTypa koH(GOpMEpoB. YTI0BOE
HallpsSDKEHUE W JIpyrue THUIbl HANPSKEHHUS B LUKIMYECKUX cuctemMax. CpelHue LMKIbl U
TPaHCAHHYJIIPHBIE B3aUMOACUCTBUA. IHBEpCUSA IUKIIOB U a30TCOACPKAIIMX COSAMHEHUN.

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

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

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

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

Tema 3. Knaccudukanys XuMUUeCKHX PEAKITHA.

Knaccudukanus xumuyecknx peaxnuii. Kimaccudukarms peakuuii mo Tuimy oOpa3oBaHUS U
pa3phiBa CBsI3€l B JUMUTUPYIOLIEH CTaquH, [0 TUITY PEareHTa 1 Mo COOTHOLIEHUIO YUCIIa MOJIEKYII
p€areHToB W MPOAYKTOB. Teopus mepexoJHOro COCTOSIHUS. ['MImeprnoBEepXHOCTh MOTEHIHUATBHON
SHEPIuu, KOOpJHMHATa U SHEpreTudeckuil npoduiab peakiuu. TepMoaMHAMUYECKUE MapaMeTphbl
akTuBauuu. KnHeTM4ecKkue ypaBHEHUSI OCHOBHBIX THUIIOB peakiuili. MeTopl SKCIEPUMEHTAIBHOTO
U3y4eHHUs] KUHETHMKHM M MEXaHU3MOB peakiuid. MeToj CTallMOHApHOTO COCTOSIHUS (TPUHLIUI
Bbonenmreitna). [Toctynat XsMMoHa.

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

Tema 4. KonnuecTBeHHbIE TEOPUU KUCIOT U OCHOBAHUH.

KonnuecTBeHHBIE TEOPUM KHUCJIOT W OCHOBaHMHU. KosmuyecTBeHHass Teopus KHUCIOT |
ocHoBanui. Kucnorel bpencrena m Jlbtouca. KucnotHo-ocHoBHoe paBHoBecue. llonstue pH.
Kunernyeckass u TepMoAMHaMHuecKas KHUCIOTHOCTh. YpaBHeHHe bpencrena. OOwmmii u
cneunuyecknii KUCIOTHO-OCHOBHBIN Katanu3. Cynepkuciorsl. OyHkuuu KucioTHocTu. Iloctynar
I'ammera.

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

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

Acconmanys MOHOB. TUIBI MOHHBIX Map W JOKa3aTeIbCTBA MX CYIECTBOBaHUS. BiusHue
accolMallii MOHOB Ha UX PEAKIMOHHYIO CHOCOOHOCTh. YpaBHeHHE AKpuU. MexazHbli KaTaaus.
KpayH-a¢dupsl, Kpunrasipl, MOJaHIbI, KaTaau3aTopsl MexdaszHoro rmnepeHoca. [lonstue o
CyNpaMOJIEKYJISIPHON XUMUHU.

Tema 6. OCHOBHBIC TUIIBI HHTEPMEIUATOB OPTaHUYCCKHUX PEAKITHM.

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

Kap6annonsr u CH-kucinotel. Biousiaue cTpykTypHBIX U 3G (HEKTOB cpejibl Ha CTa0UIN3aInI0
kapO6aHnoHOB. OCHOBHBIC pEaKIMK KapOAHMOHOB, AHHOHHBIC MEPETPYNIUPOBKU. AMOUICHTHBIC U
MOJINJICHTHBIE aHUOHBI. KapOeHbl. DIeKTpOHHAsI CTPYKTYpa, CHHTIIETHOE M TPUIUICTHOE COCTOSIHHE
KapOeHOB. MeToapl TeHepalnuu KapOSHOB W HCIIONB30BAHHE WX B OPraHUYECKOM CHHTE3C.
Hutpensl, ux reHepanusi, CTpOCHHE H CBOMCTRBA.

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

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

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

Hyxneodpunsrnoe 3amemnienue B anudaruyeckoM psaay. Mexanusmel Syl u Sy2, cMelranHbIN
MOHHO-TIAPHBIM MeXxaHu3M. BiusHue cTpykTypbl cyOcTpara M TOJSPHOCTH PACTBOPUTENS Ha
CKOPOCTHM M MEXaHU3M peakIuu. AHXMMEPHOE COJIEUCTBHE M CHUHAPTETUYECKOE YCKOpPEHHUE,
y4yacTUE COCEIHUX TPYMI, TMEepPerpynnupoBKAd B XOJ€ HYKICO(DUILHOTO  3aMEIICHHUS.
Koppensiinonnslie ypaBuenus CsaitHa-CkoTTa u DBapca.

HyxkneodunpHoe 3aMelieHre Mpu KpaTHOW yriaepoA-yriepodHOW CBA3H U B apOMaTHYECKOM
sanpe. TunuuHple MeXaHU3Mbl HYKJICO(DUIBHOTO 3aMEIICHUS Y spz-rI/I6pI/111Hor0 aToMa yriiepoja.
BununpHbIi KaTHOH. MOHO- W OHMOJEKYJSpHbIE MPOLECChl HYKICO(DUIHLHOTO 3aMeIleHUs B
apomaTudeckoM psay. Karamm3 mnepexomnpiMu  MetauiamMu. HykneoduibHOoe 3aMenieHue B
HUTPONPOU3BOAHBIX OeH3omna. HykneodunpHoe 3amenieHne Boaopoaa (BUKApHUO3HOE 3aMEIECHUE).
Kommexcsl Meilizenxeiimepa. HykneoguiabHoe 3amelieHne B apoMaTuyeckux rerepouukiax. Kune-
3aMCIICHHE.

Tema 8. DiiekTpoUIBLHOE 3aMEIIEHHUE Y aTOMa YIIEPOIa.

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

Tema 9. Peakuny 3JIMMUHUPOBAHMSL.

Peaxiiuu smumuHupoBanus (OTIIETIIEHHUS). MeXaHU3MbI T€TEPOIMTUUECKOTO YITUMUHUPOBAHUS
El u E2. CrepeosnekTpoHHbIE TpeOOBaHHUS U CTepeocneuUIHOCTs Mpu E2-3MMMUHUpPOBaHUU.
Tepmudeckoe CHH-3TUMUHUPOBAHNE.

Tema 10. Peakuuu npucoeIuHEHHUS.

[Ipucoenuaerre 1O  KpPaTHBIM  YIJIEPOJ-YIIAEPOIHBIM  CBS3SAM.  ODIEKTPODUIBLHOE
npucoearHeHrne. CUIbHBIE U clla0ble dIMEKTPOQUIIBI, MEXaHU3M U CTEPEOXUMHS MPUCOETUHEHUS,
PEruo- U CTEPEOCEIIEKTUBHOCTD peakiuil. [Ipucoennnenue K conpspkeHHbIM cucTteMaM. KaTnonHas
nonuMepu3zanus oneduHoB. HykneodunpbHoe mpHcoeAnHEeHHe TO0 KpaTHeIM cBs3sim  C=C.
Mexanu3m nponecca. BnusHue cTpyktypsl Hykieoduna um cybctpara M 3¢p¢deKToB cpenbl Ha
CKOPOCTh ¥ HallpaBiieHHe peakiuu. Peakius Muxasns. AHHOHHAs TOTUMEpU3AIHsl 01eQUHOB.

HyxneopunpHoe mnpucoennHeHHE K KapOOHWJIBHOW TpyMIe: MPUCOSAUHEHHWE OCHOBAHMIA,
BKIIfOUasi KapOAHWOHBI, METANIOPraHWYeCKUX coenuHeHuil. Peakmus Awnpu. KucnotHelt u
OCHOBHOW KaTajnu3 mnpucoenuHeHus. EHonuzanusg anpaerujioB W KETOHOB. MexaHu3Mm
sTepuUKAMM KUCIOT W TMoxydeHue anetaneid. KonaeHcanuum KapOOHWIBHBIX COEIMHEHUH,
KapOOHOBBIX KHCIIOT ¥ UX MPOU3BOAHBIX. HykileodhnnpHOE TPUCOSIMHEHNE K allb/I- 1 KETUMUHAM H
KapOOHMI- MYMMOHHMEBBIM HOHaM (peakiiust MaHHHXaA).




Tema 11. [leperpynnupoBKy. [Tonmmepusanus, TEIOMEpU3alIusl. DJIIEKTPOCHUHTES.
MonekyasipHble, COrJIacOBaHHbIE (POTOXUMHUYECKUE PEAKITHH.

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

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

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

CornacoBansble peakuuu. KoHuemnuus coxpaHeHHs OpOUTaNbHOM CUMMETPUM M IpaBUia
ByaBopaa-I'opmana.  DneKTpolMKIMYECKHE  pEaKLUUH, CHUTMATPONHbIE IMEperpyninupoBKU.
[lepunuknuueckue  peakuuun  (2+2) wu  (2+4)-uukionpucoenuHeHus.  1,3-aunonspHoe
UKJIOTIpUCOeuHEHNE. J[BOWCTBEHHAs pEaKlMOHHAsT CIOCOOHOCTh U TayTOMEPHUS OpraHHYeCKHX
coenuHeHuil. [IporoTponHsie U curmatponHsie neperpynnupoBku. [Ipasuno Kopnbmaroma. Keto-
€HOJIbHOE paBHOBecue. HuTpocoenuHEHHs] M HHUTPOHOBBIE KHCIOThL, HHUTPO30COCAUHEHUS U
OKCHUMBI. MeTtaimoTponusi.

OcHoBBI (POTOXUMUU OpraHUYECKUX coequHeHH. CUHTIIETHbIE U TPHUIUIETHBIE COCTOSHUSA,
dnyopecuenimst u  ¢pochopecreHnrs, HHTEPKOMOMHAIMOHHAS KoHBepcus. OCHOBHBIC THIIBI
boToXMMHUECKUX peakiuid. SBnenue goroxpomMusma.

Pa3nes 3. IIpuHOMNIBI COBPEMEHHOT0 OPraHUYeCKOr0 CHHTE3a U YCTAHOBJIEHHSA
CTPOEHUS OPraHUYeCKHUX COeTUHEHM I

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

Be10op onTtumansHOro myTH cuHTe3a. [IpuHIMI peTpoCUHTETHYECKOTO aHanu3a. JIuHelinbie u
KOHBEPIreHTHbIE CXeMbl CcUHTe3a. CHHTOHBI M CHHTETUYECKHE DSKBUBAJCHTHI.  3alluTa
(GYHKUIMOHATIBHBIX TIpynil. MeToabl BBEIEHUS M yAalICHUs 3alIUTHBIX Tpynn. OCHOBHbBIE IyTH
MIOCTPOEHHUS YIJIEPOJHOrO CKeJaeTa. MeToabl BBEIECHUS BaXKHEWIINX (YHKIMOHAJIBHBIX IPyNN U
IYTH Mepexo/ia OT OJHUX GYHKUUH K APYTUM. DJIEMEHTOOPraHUYEeCKHE COeJUHEHNUS (TIPOU3BOHbIE
dochopa, Oopa, KpemHHUS, MeOH, JHUTHSI, MarHus, OJOBa) B OPraHUYECKOM CHHTE3E.
MeTamioKOMILIEKCHBIN KaTalln3.

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

Hcnonp30BaHne XMMUUECKUX U (PU3UKO-XMMHUYECKHUX METOJIOB JIJIsl YCTAaHOBJIEHUS CTPYKTYPbI
opranndeckux coenuHeHuil. Cnekrtpockorusi SAMP, OIIP, koneGatenpHass W 3JIEKTPOHHAs
CIIEKTPOCKOIIMs, MacC- M XPOMAaTO-Macc-CHEKTpOMETpHs. ['a30)KMIKOCTHAasE W KUJIKOCTHAs
xpomarorpadus, HOHOOOMEHHas M TeJbIIPOHUKAIOMAS  Xpomarorpadus, >3JIeKTpodopes.
PeHTreHoCTpyKTypHBIN aHanu3 U 3aeKTpoHorpadus. Pegppakromerpus.

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

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




Pa3znen 4. OcHOBHbBIE KJIACCHI OPraHUYeCKUX BelleCTB

Tema 14. YrneBonopombl.

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

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

[Muknoankanpl. MeToabl CUHTE3a U CTPOEHUE  LUKJIONPOINAHOB, IUKIOOYTaHOB,
LUMKJIONEHTAaHOB M LMKJIOrekcaHoB. CHHTE3 COEIMHEHHA CO CpeAHUM pa3MEpOM LHUKIIA
(aumnonHOBas KOHAEHcauus). TUMbl HAIPSDKEHUS B LUKJIOAJIKAHAX U UX [IO/Ipa3/JIeJIEHNE HA MaJIbIE,
cpennue v Makpouukibl. KoHdopmalMoHHBINM aHAIW3 HUKIOreKCaHa, MOHO- U JM3aMEIIEHHBIX
LIMKJIOT€KCAaHOB; aKCUAJIbHBIE U 3KBAaTOpPHAJIbHbIE CBS3U. BiinsHne KOH(POPMALIMOHHOTO MOJIO0XKEHUS
(GYHKIIMOHAJIBHBIX TPYII HA X PEAKIMOHHYIO CIIOCOOHOCTH B ANy MPOU3BOAHBIX IMKJIOTeKCaHa
Ha MpUMEpPE peaklMil 3aMEIleHUs, OTIICIUICHUS U OKHUCIeHUsS. Peakuuu pacuipeHus U CyxKeHUs
[UKIIOB TpU Je3aMUHUPOBAHUU NEpBUYHBIX aMUHOB ([lembsiHOB). CyXeHHE LHUKIA B PEaKIuu
@®aBopcKOro (0-rajJoreHIuKI0ATKaHOHbI).

Metoabl CUHTE3a: 3IMMUHUPOBAHUE TajJOT€HOBOJAOPOJIOB U3 AJKUITAIOI€HHUIO0B, BOABI U3
cnupToB. CHHTE3 aJIKEHOB U3 YETBEPTHYHBIX aMMOHUEBBIX coneil (I"ogman), N-okucei TpeTUIHBIX
amuHoB (Koym). CrepeocenekTuBHOE BOCCTaHOBIIEHUE aTKUHOB. CTepeOCeNeKTUBHBIA CHHTE3 YUC-
u mpanc-anikeHoB u3 1,2-guonoB (Kopu, Yunrep). PernocenekTuBHbIN CHHTE3 aJIKEHOB U3
to3uiaruapasonoB (Lllamupo). Peaknuss Buttura kak peruocnenuduueckuid METOJ CHHTE3a
ankeHoB. OCHOBaHMsI, HCIONb3yeMble B peakuuu. CTaOMIn3upoBaHHBIE M HECTAOMIN3UPOBAHHBIC
winapl. CTepeoxuMusi peakiuu. XeMOCENIeKTUBHOCTh peakiuu Buttwra. Ilomyuenue sdupon
ankuipochoHOBbIX KUCIOT (Muxasnb-ApOy30B) U MX UCTIOJIH30BAHUE B CHHTE3€ aJIKCHOB (BapUaHT
ButTura-Xopuepa-Ommonca). O01acTh IpUMEHEHUS PeaKLInu.

Peakuuu ankeHoB: 3MEKTPOPUIbHOE MPUCOEAMHEHNE TaJOT€HOB, TaJOr€HOBOJOPOJIOB, BOJIBI.
[Tponeccrl, comyrcTBytomMe Adg-peakuusM: CONPSHKEHHOE TPHCOENIMHEHHE, THIPHUIHBIE U
IKWIbHBIE MHrpalMu. ['MOpOoKcH- M alKOKCHUMEpPKypupoBaHHE. Perno- u crepeocesieKTUBHOE
npUcoeIMHEeHne TuaApua0B Oopa. Pernocnennduyeckue ruapodopupytomue areHTsl. [IpeBparienue
OOpPOpPraHUYECKUX COEIMHEHUIN B aJKaHbl, CIUPTHI, aIKWIraioreHupl. OKUCIEHHE AJIKEHOB J0
okcupaHoB (IIpunexaen). IlonsTHE 00 YHAHTHOMEPHOM SMOKCUIMPOBAHUH ankeHOB 1o [apmiecy
(B IPUCYTCTBUH U30MPOIIIIaTa TUTaHA U dpupa L-(+)-BUHHON KHCIOTHI). [{uc-THIPOKCUITHPOBAHHE
ankeHoB o Barnepy (KMnOy) u Kpure (OsO4). Okucienue alkeHOB raJoreHoM B MPUCYTCTBUU
coneir cepebdpa: yuc-(BynBopt) u mpanc-(IlpeBo) rumpokcunupoBanue. PanukanbHble peakiuu
QJIKEHOB: TpHUCOeAMHEHHe Opomucroro Boaopona mo Kapparmry, cepoBomopoia M THOJIOB.
AnmunpHOe rajoreHupoBanue mo llurnepy. BHyTpuMonexkynspHas paaukanbHas MUKIH3ANUAS 6-
rajJlorTeHaJKaHOB  IPH  JIEHCTBMM  TpUOYTHIIONIOBOTHIpHIA. [eTeporeHHoe TuApHUpOBaHHUE:
KaTaJlu3aTophl, KaTaluTUyeckue siapl. ['maporeHonus cBs3eil yriepoa-rerepoaToM. ['omMoreHHoe
TUAPUPOBAHUE: KaTaJIW3aTOPbl, MEXaHU3M. PermocenekTMBHOCT TOMOTE€HHOTO THIPHUPOBAHHUS.
[IpucoearHeHNEe CHUHIJIETHBIX M TPUIUIETHBIX KapOeHOB K aikeHaM. KapOGeHouasl, ux
B3aMMOJIEICTBHE C AIKEHAMM.

MeToapl cHHTE3a: OTILEIUIEHHE TaJIOT€HOBOJIOPOAOB W3 JWUTAJIOr€HUJOB, peakuus 1,2-
Juruapa3zoHoB ¢ okcusoM ptyTH (1) u TerpaaneraTom cBUHIA. Y CIIOKHEHHE YIIIEPOJHOTO CKEIeTa
QIKUHOB: peaKlMM aleTUICHUIOB HAaTpUs U MEIU, MarHUHOPraHU4YeCKUX MPOU3BOJIHBIX AJIKHHOB.
Konnencanus ankunoB-1 ¢ keronamu u anbjerugamu (Pasopckuit, Pemnme).

Peaknun ankwHOB. ['amoreHupoBanue, ruaporasioreHupoBanue, ruapatanus (Kydepos).
Anerunen-aieHoBass n3oMepusanusa. CMeEIIeHne TPOMHON CBSA3M B TEPMUHAIBHOE IOJOXKEHHE.
OkucnuTenbHass KOHACHCALMS TEPMUHAIBHBIX AJIKUHOB B IPUCYTCTBUM COJIEN MENIH.

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




Peakiuu 1,3-A1EHOB: TAIOTEHUPOBAHUE U THAPOTAIOTeHUpOBaHue, 1,2- u 1,4-npucoenHeHHeE.
Peaknus Jlunbca-Anbaepa ¢ alkeHaMH U ajJKWHAMH, €€ THUIIbI: KapOo-peakius, reTepo-peaxiusl.
Juenbl 1 nueHo(puIIbl. 0-XUHOAMMETAHBI B KauecTBe nueHoB. Karanus B peakiuu Junsca-Anpaepa.
Crepeoxumusi  peakiuu.  PernocenekTuBHOCTh  [4+2]-UMKJIONPUCOCIMHEHUST B Ciy4ae
HECUMMETPUYHBIX JHEHOB H jAueHoduinoB. Perpo-peakuus [unbca-Anpaepa. [Ipumenenue
CUJIOKCUJIMEHOB B CHHTE3€ QJIMLIUKIIOB U I€TEPOLUKIIOB.

Tema 15. CupThl, SIOKCUBI U TPOCTHIE IPUPEIL.

MeTonbl CHHTE3a OJHOATOMHBIX CIHUPTOB: W3 QJIKCHOB, KapOOHWIBHBIX COCAMHCHHIA,
CJIOKHBIX 3(PUPOB 1 KAPOOHOBBIX KUCIOT.

Peaknuy 0AHOATOMHBIX CIIMPTOB: 3aMELICHUE THAPOKCUIIBHOM IPYIIIBI B CIUPTaX Ha TajloreH
(Mo neificTBHEM TaJIoOr€HOBOJIOPOJIOB, TAIOTeHUI0B (hocopa U XJIOPUCTOrO THOHMIA). PeareHThI
peruo- M CTEPEeOCEeNIeKTUBHOTO 3amelleHus: (Komruiekcbl TpudenundochuHa ¢ rajioreHamMd u
YEeTBIPEXXJIOPUCTHIM yriiepoaoM). [eruaparanus cnupToB. OKHUCIIEHHE NEPBUYHBIX U BTOPUYHBIX
cnuptoB. PeareHTsl okucieHHss Ha ocHoBe coeauHenuid xpoma (VI), nuokcupa mapranua u
mumeTmicyibdokenaa (meroasl Moddera u CepHa).

Metoabl CMHTE3a W pPEaKUUU JABYXaTOMHBIX cOUPTOB. OKHUCIHUTENbHOE pacuieruienue 1,2-
JIM0JI0B (MO/IHAs KMCIIOTa, TeTpaaleTar cBuHUa). [InHakoaMHOBas neperpynnupoBKa.

MeTtoapsl cuHTe3a MPOCThIX 3(upoB: peakius BuiabsiMcoHa, alKOKCUMEPKYPHpPOBAaHUE
cnupToB. Peakiuu npocThix 3(hupoB: 00pa30BaHNE OKCOHUEBBIX COJIEH, paCIIEIIICHUE KUCIOTaMU.

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

Okcupanbl. CrocoObl Toy4eHHs. PackppiTHe OKCHPAHOBOTO IMKIA TOJ JIEHCTBHEM
3MEKTPOPUIBHBIX U HYKJIEO(DUIbHBIX areHTOB.

Tema 16. KapOoHWIbHBIC COSTMHCHHUS.

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

Peaxiiuu anpaeruioB 1 KETOHOB: MMPUCOSAMHEHHUE BOJIBI, CITUPTOB, THOJIOB. 1,3-/luTHanbl 1 X
UCIIONIb30BaHNE B opraHuueckoM cuHTe3e. OOpamenue mnonsipHoctd C=O-rpynnsl. [lonydenue
OUCYTb(PUTHBIX MPOU3BOIHBIX W IIMAHTUIPUHOB. B3amMopeicTBuME albIerHOB W KETOHOB C
wmnamu docdopa (Burtur) u cepsl. B3aumopeiicTBre anbIeruaoB U KETOHOB C a30THUCTHIMU
ocHoBaHusMH. [leperpynnupoBka bexkmana. BsaumonelcTBue anbJeTMI0B M KETOHOB €
METAJUIOPTaHUYECKUMHU  COEAMHEHUsIMU. EHaMHMHBI, HUX aJKWJIUPOBAHME U AlUIUPOBAHHE.
ATNbA0IBHO-KPOTOHOBAsI KOHJACHCALMSA albJETH0B M KETOHOB KaK METOJl YCIIOKHEHHUS
yIIepoHOTrO cKenera. HampaBneHHas anbonbHas KOHJEHCAlUs Pa3HOMMEHHBIX AallbJIETHUAOB C
WCIIOJIb30BAaHUEM JIMTHEBBIX U KPEMHUEBHIX 3(hupoB eHosoB. KoHieHcanust ajabAeruioB 1 KETOHOB
C MaJIOHOBBIM 3(HUpPOM U JAPYTMMH COCJUHEHUSMH C aKTHBHOW METHIJICHOBOW TpymHmon
(KneBenarenb). AMHMHOMETHJIMPOBaHME aibAeruoB M KeToHOB (ManHux). benzouHoBas
koHAeHcanusa. Konnencanus ¢ HutpoankaHamu (AHpu). BoccraHoBIeHHE anbIerHI0B U KETOHOB
JI0 CIIUPTOB, PEareHTbl BOCCTAaHOBJIEHUS. [|€30KCUTeHUpPOBAaHUE aTbAECTUAOB U KETOHOB. PEAKIMU
Knemmencena u Kwmxnepa-Bonbda. Okucnenue aapAeruioB, peareHThl okucieHus. OKucieHue
KETOHOB HaJKucioTamu 1o baitepy-Bumnurepy.

oL, -HeTpeiebHbIe ambACTUAB U KETOHBI. MeTOAbl MONyYeHUs: KOHISHCAIUH, OKUCICHHE
QUIIIOBBIX cnupToB. Peakums 1,2- u 1,4-npucOeIMHEHHS] JIUTUHOPTraHUYECKUX COEAMHEHUH,
TPUATKWIOOPAHOB, NUAJKWI- W JUAPUIKYIPATOB, ITUAHHUCTOTO BOJOPOJA, TAJIOT€HOBOJOPOIOB.
ONOKCUIUPOBAaHUE O[3 -HempeneabHbIX KeTOHOB. CONpssKEHHOE MPUCOSAMHEHHE EHOJIATOB U
€HaMHUHOB K O[3 -HempenenbHbIM anpieruaaM U keTtoHam (Mwuxasne). [[oHOpBI W aKIenTophl
Muxasns. Katanuzatopsl peakiuu, ee odOpaTumocTh. Perpo-peakmus. Peakiuu aHenupoBaHHS.
Bapuant Po6uncona. Mcnonb3oBaHue a-XJIOpPKETOHOB M MPOM3BOIHBIX OCHOBaHWNA MaHHMXaA. o-
CHUJTMJTMPOBAaHHBIE BUHUIKETOHBI (CTOPK) U €eHAMUHBI B PEAKIIUSIX aHETUPOBAHUS.

Tema 17. KapOoHOBBIC KHCIOTHI M UX MMPOU3BOJIHEIC. YTIIEBOJIOPOIBL.

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




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

MeTtopl noTy4eHHs] TPOM3BOAHBIX KapOOHOBBIX KHCIOT: TaJIOr€HAaHTUAPUAOB, aHTHIPUIOB,
CJIOKHBIX 3(pUpOB, HUTPUIIOB, aMHI0B. KeTeHbl, UX MOIydYeHHe U CBOWCTBA.

Peakunu mnpou3BOAHBIX KapOOHOBBIX KHUCJIOT: B3aUMOJEUCTBHE C HYKICOPHIbHBIMU
peareHTamu (BoJia, CIUPTHI, AMMHAK, aMUHBI, METAJJIOpraHu4YecKrue coeAnHeHus1). Bocctanosienue
raJjOreHaHIuAPUI0B O AIbJIEruAOB N0 PO3€HMyHAY M KOMIUIEKCHBIMU THAPUIAMU METAJUIOB.
B3aumoneiictBue  ramoreHaHruIpuUAOB € JIMa3oMeTaHoM  (peakiusi — ApHara-DiicTepra).
BoccranoBnenue CloXHBIX 3(QHUPOB 10 CHUPTOB U albJAETHAOB, HUTPUIOB — 10 aMHUHOB U
albJAECTUIOB KOMIUIEKCHBIMU THAPUIAMUA METAJIOB. MajJoOHOBAsi KMCIIOTA: CUHTE3bl C MaJOHOBBIM
adupoM, peakuus Mwuxasns, koHneHcanuu ¢ anpaerunamu (Kuaesenarens). CrokHOdhUpHAsS U
aiuionHoBasi  KoHaeHcauud. OcOoOEHHOCTH 3(PUPOB JIBYXOCHOBHBIX KHCIOT (0OpazoBaHue
KapOOLMKIIOB) B ATUX peakiusix. ClI0KHbIE 3(UPHI O-TATOT€HOKHUCIOT B peakuusix Pedopmarckoro.
AleTOyKCYCHBIN 3Up U €ro UCHOIb30BaHUE B CUHTE3E.

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

Tema 18. CuHTETHYECKOE WCIIONB30BAHUE PEAKIUH  SICKTPOQHIBHOIO 3aMeIIeHus B
apOMATUYECKOM PSIY.

Knaccudpukamus peaknuii  apoMaTHdecKoro 3JIEKTPOPHIBLHOIO 3aMelleHus. BriusHue
3aMecTuTeNel B OEH30JIbHOM KOJIbIIE HAa CKOPOCTh U HANpaBlIEHUE 3JIEKTPO(GUILHOTO 3aMeIlleHHUS.
CornacoBaHHasi 1 HECOTJIACOBAaHHAS! OPUEHTALIMSL.

HutpoBanue. Hutpyromue areHTsl. Mexanus3m peakuuu HuTpoBaHusi. HutpoBanue OeH3oua
U ero 3amenieHHbX. HutpoBanue Oudenwmna, HadTammHa, apoMaTHYECKHMX aMHHOB U (EeHOIA.
[lonyyenue nonuHUTpOocoenMHEeHMI. Mnco-araka M UICO-3aMEUICHUE B PEAKIUAX HUTPOBAHMS.
BoccranoBienue HUTPO-IrpyNIbl B Pa3IMYHBIX YCIOBUSIX.

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

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

AnxwiupoBanue apeHoB no Ppuzaemo-Kpadrcy. Ankunupyromme areHTbl. MexaHHM3M
peakuuu. [lonmnankunuposanue. [loGounble mponeccsl: U30MepU3alis aATKUIUPYIOIIEro areHTa u
KOHEYHBIX MPOAYKTOB. CHHTE3 TUapuil- U TPUAPUIMETAHOB.

AUWIMpOBaHUE apeHOB. AIWIIMPYIOLIME areHThl. MexaHu3M peakiuu. PernocenekTuBHOCTh

arunupoBanus.  OcoOeHHOCTH — anMiaMpoBaHus — (GeHoJNoB,  meperpynmnupoBka — ®puca.
®opmunuposanue 1o I'arrepmany-Koxy, ['arrepmany u Bunbcmeliepy. O65acTh IpuMeHEHUs 3THX
peaKuuu.

Tema 19. MeTobl CHHTE3a M PEAKIIUU APOMATHISCKHUX TeTEPOITUKINICCKIX COSTUHEHHH.

[TaTu4neHHbIE TETEPOIUKIIBI ¢ OAHUM TerepoaTomMoM. Dypan, muppon, Tnoden. Cunte3 u3
1,4-nuxapOonnnsHbix coeauHenuit (Ilaams-Kuopp). Cunrtes mupponoB no Kuoppy u mo Ianuy.
Cunres 3,4-nmu3zamenieHHbIX THOPEeHOB Mo XuHCOepry. Peakiuu 31eKTpoduIbHOTO 3aMEIIeHUs B
MATUYICHHBIX apPOMATHYECKUX TETEePOIMKIAaX: HUTPOBAaHHE, CYIh(OUPOBAHUE, TaJIOTCHUPOBAHUE,
dbopmunrpoBanue, amupoanue. Munon. CuHTe3 MpOM3BOAHBIX MHAONA U3 (EHUITUIPA3UHA U
keToHOB (@umiep). CUHTE3 UHAONA U €ro MPOU3BOJAHBIX U3 2-allUJIaMHHOTONYos0B (ManenyHr).
Peakiuu  5nekTpo(UIBHOTO 3aMelIeHUss B TUPPOJILHOM  KOIbIE WHAONA: HHUTPOBAHUE,
dbopMIIIMpOBaHUE, TAIOTCHUPOBAHHUE.

[[lecTuuneHHble apOMaTUYECKHE TETEPOLUKIBl C OJHUM TrerepoaroMoM. [lupuaun wu
xuHoMH. CHHTE3 NPOW3BOJAHBIX THpuAWHA 10 [aHuy. CHHTE3 YacCTUYHO THAPUPOBAHHBIX
MPOU3BOHBIX MUPHUIUHA TTyTeM [4+2]-TuKknonpucoequHeHus (retepo-peakuus Junbca-Anbaepa).
CuHTe3 XMHOJMHA W 3aMEIICHHBIX XMHOJIWHOB W3 aHWauHOB 1o Ckpayny u [ebHepy-Mumiepy.
Peakuuu nupuanHa U XUHOIMHA € aJIKWragorenuiaMu. OKUCIIEHUE U BOCCTAHOBJIEHUE MUPHUINHA
U XUHOJMHA. Peaknuum 31eKTpoQMIbHOrO 3aMeuieHUs B NMHUPUAMHE M XHWHOJIMHE: HUTPOBAHUE,
cynb(UpoBaHHEe, TaJOreHHUpOBaHUE. N-OKHUCH MUPHIWHA W XHHOJIMHA M WX HCIIOJIb30BAHHUE B
peakiuu HUTpoBaHus. HykineodunbHoe 3amenieHne aToMOB BOJIOpOa B MUPUAMHE U XUHOJIUHE B
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peaknusax ¢ amuaoM Hatpus (Unun6abun) u heHuumTHEM. 2- U 4-METWITTUPUIUHBI U XUHOJIUHBI
KaK METUJICHOBBIE KOMIIOHEHTHI B KOHACHCAIIUSAX C abJACTHUIAMH.

Pa3zgennl AMCHUINIMHBLI 1 BUABI 3aHATHIA

Tabnuna 4.2. Pazens! AUCUUIUIMHBI U BUJIbI 3aHATHH ¢ yKa3aHUEM TPYJIOEMKOCTH

HaunmenoBanue
pa3aesoB U TeEM

Bunpl yaeOHOI paboThI U TPYJOEMKOCTb,
q

Bceero | Jlex | Jlao | II CP | KCP

®opMbl
TEKYILEro
KOHTPOJIA
yCIIEBAEMOCTH

Pa3nes 1. 3aKkoHOMEpPHOCTH CTPOCHHS U PEAKIMOHHOM CIIOCOOHOCTH O

TraHN4eCKUX COeAMHEeHNH

COBpeMeHHHG MMpEaACTaBJICHUA O

1 . 9 1 - 2 6 -
MIPHUPOJIC XMMHUYECKOH CBSI3U
[IpocTpaHCTBEHHOE CTPOCHHE
OPraHNYECKUX MOJIEKVII.
2 | P . Y 11 2 - | 3] 6 -
BzanmoeiicTBre XUMUYECKH
HECBSI3aHHBIX aTOMOB U TPYIIIT
Knaccudunkanus XuMUIeCKUX
3 (Ub 10 1 - 3 6 - CobecenoBanune
peakuuii
KomnnuecTBeHHBIE TEOPUU KUCIOT U
4 3 p 10 1 - | 3] & -
OCHOBaHMUI.
5 BrusiHue cpepl Ha CKOPOCTH | 9 5 5 5
PaBHOBECHE OPraHUYECKUX PEAKIIHMA
5 OCHOBHBIE THITHI HHTEPMEIHATOB 9 1 3 5
OPTraHUYECKHUX PEaKIIUM
Pa3nen 2. OcHOBHbBIE THIIHI OPraHUYECKHX PeaKIuii U UX MeXaHU3MbI
HyxneodunsHoe 3amerieHue B
7 10 2 - 4 4 -
anu@aTUyeCcKOM psy.
DnekTpodUILHOE 3aMEIEHUE
8 pod HICHHE Y 10 2 -l 4] a4 -
aToMa yriepojia
9 | Peakiuu S>IMMUHHPOBAHUS 10 2 - 4 4 -
CobecenoBanne
10 | Peakumu mpucOeIMHCHUS 10 2 - 4 4 -
[TeperpynnupoBku. [lonumepusanus,
TEIOMEPHU3ALUs. DIEKTPOCUHTES.
11 prsatl P 10 2 - | 4] 4 -

MounekynsipHbI€, COTJIaCOBAHHBIE U
(bOTOXMMHUYECKHE PEAKITHH.

Paznen 3. HpI/IHIII/[l'[I)I COBPEMECHHOI'0 OPraHU4Y€CKOro CMHTE3a U YCTAHOBJICHU

OPraHUYeCcKHUX COeAUHECHUN

1 CTPOCHUSA

Br160p onTUManbHOTO MyTH CUHTE3A.
[TpyHIMI PETPOCUHTETUYECKOTO

12 | ananm3a. DIeMEHTOOPraHUIEeCKHE 9 2 - 1 6 -
COEJIMHEHUS B OPraHUUYECKOM
CUHTE3E.
CobecenoBanue
Hcnonb3oBaHne XUMUYECKHUX U
(bU3HKO-XMMHUYECKHUX METOOB IS
13 | ycTaHOBIIEHUS CTPYKTYPHI 9 1 - 2 6 -
OPraHNYEeCKUX COCTMHEHUH.
KoMmOuHaTtopHasi 1 «3efeHas» XUMUHU.
Paznen 4. OcCHOBHbBIE KJIACCHI OPraHNYECKUX BelleCTB
14 | YraneBonoponpsl. 15 4 - 1 7 3
15 CnupThl, SOKCUJIBI U TTPOCTHIE 15 4 i 1 7 3 CobecenoBanue

UpHI
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16 | KapOGoHuIbHBIE COCTUHEHUS. 15 4 - 1 7 3

17 KapOoHOBBIE KUCITIOTHI M UX 15 4 i 1 7 3
IPOM3BOJIHBIC. YTIIEBOIOPOIBI
CHHTETHYECKOE UCTIONh30BaHUE

18 | peakmuii 251eKTPOOHUIBLHOTO 15 4 - 1 7 3
3aMEIEHUS] B ApDOMATHUECKOM PSTy
MeTobl cHHTE3a U PeaKIIuu

19 | apoMaTHUECKUX IeTePOLUKIMYECKUX 15 4 - 1 7 3
COEIMHEHNN

Bcero yacoB: 216 45 - 45 | 108 18

Paboueii  mporpammoii  gucuMmuiiHbl  «OpraHuyeckas ~— XuUMHUS»  IPEIyCMOTpPEHa
camMocTosTelbHas paboTa oOy4varomierocs B oobeme 108 u. CamocrosiTenbHas paboTa MPOBOJIUTCS C
HEeNbI0  YIIyOJIeHUs] 3HAaHWM 1O AMCUMIUIMHE M MOJKPEIUISeTcs Y4eOHO-METOIWYECKUM U
WH(GOPMALIMOHHBIM OOeCIeueHrnEeM, BKIIIOYAIOIIMM Y4YeOHUKH, y4eOHO-METOIUYEecKHe MocoOus,
KOHCIIEKTHI JIEKIIUH, ydeOHOE U HaydyHOE ITPOrpaMMHOE obecreueHue, pecypcesl HTepHeT.

[lepeueHb peKOMEHIyEeMbIX BUJIOB CAMOCTOSATEIHHON PabOTHI:

- peryisipHasi mpopabOTKa MPOHAEHHOrO Ha JEKIHMIX y4eOHOro MaTrepuana IO pasjeliam
Kypca;

- O3HAKOMJICHHE C JIMTEPAaTypod B DIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMAX, BKIIOUas
nyOJIMKalMy M3 HAay4HBIX >KypHAQJIOB, LUTUPYyeMbIX B Oa3ax Scopus, Web of Science, Chemical
Abstracts, PUHII;

- IOCEeIIIEHUE OTPACIEBbIX BHICTABOK, CEMUHAPOB, KOH(GEPEHLIUN Pa3IMYHOTO YPOBHS;

- yuactue B cemuHapax HMpUX CO PAH mo Ttemaruke Kypca, Hay4HO-METOJAMYECKHUX
ceMHUHapax JiabopaTopHii, IMOCEIIeHHWe 3alUT IUCCepTalMii Ha COUCKAHHWE YYEHOW CTerneHu
KaHAMaTa ¥ JIOKTOpa HaYK;

- IOJITOTOBKA K Caye 9K3aMeHa 110 Kypcy.

5. Opranu3anms TeKylero KOHTPOJIsi U MPOMeKYTOYHOH aTTecTAlUH
110 UTOraM OCBOEHMS Y4eOHO 1M CUHIJIMHbI

Texymuii KoHTpPoJb 10 juctuiimHe «OpraHudeckas XHMHS» OCYIIECTBISIETCS B
cieAyomux Gopmax: codeceoBaHie 0 KOHTPOIBHBIM BOIIPOCAM.

ColecenoBaHue — CpEICTBO KOHTPOJIS, OpPraHM30BaHHOE B (opme cobecenoBaHusi IO
TEMaTHKe U3y4yaeMOH TUCHMILIMHBI, PACCYMTAaHHOE Ha BBIACHEHHE 00beMa 3HaHMM 00yyarolierocs
0 BCEM W3YYEHHBIM pa3JienaM, TeMaM; CBOOOJHOTO WCIIOJIb30BAaHMUS TEPMHHOJIOTHU IS
apryMEHTHPOBAHHOTO BBIPAXKEHUSI COOCTBEHHOW MO3UIINU.

CO6€C€I[OB&HI/I€ 0 KOHTPOJIBHBIM BOIpOoCaM W TIIMCbBMCHHBIM OTBETAM Ha BOIIPOCHI
OLIGHUBAETCS B COOTBETCTBUU CO CICAYIOIIMMHU KPUTEPUSIMH: apryMEHTHUPOBAHHOCTH MMO3MIIMH,
LIMPOTA UCIIOJIB3YEMBIX TEOPETUUECKUX 3HAHUM.

IIpoMeskyTouHasi aTTrecTalusi MO0 JUCHUIUIMHE «OpraHuyeckass XUMHUS» IMPOBOJUTCS Ha
BTOPOM rony OoOy4eHuss B (GopMe IK3aMeHa, MperyCMaTPUBAIONIET0 OTBETHl Ha KOHTPOJIbHBIC
BOTIPOCHI.

OK3aME€H — CpEJCTBO, IO3BOJIAIOIIEE MOJYYHTh HKCIIEPTHYHO OLEHKY 3HAHWUN, YMEHUU H
HaBBIKOB, ITOJIYYE€HHBIX 110 UTOTaM M3y4YeHUs JUCUUIUIMHBI «OpraHndeckas XUMHsD, TTO3BOJISIOLINX
aCIHUPaHTy aHAJIU3UPOBATH pa3IMuHbIe (DAKTHI U SIBICHUS B CBOEH MpodeccroHanbHON 001acTH.

PesynpraThl  cmauM = 9K3aMEHa  OLIGHMBAIOTCS ~ KaK  «OTJIUYHO»,  «XOPOLIO»,
«YJIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

Kpurepuu onieHuBaHMs OTBETa aclUpaHTa!

- JI1 OLHEHKHU «OTJIIMYHO)»:. HAJINYHEC FHY6OKI/IX U HCYCPIIBIBAOIINX 3HaHUK B 00BEME
IIpOrpaMMBbl Kypca, IIPaBUIBHBIE U YBEPEHHBIC IEUCTBUS 110 IIPUMEHEHHUIO TCOPETUYECKUX 3HAHUU
JUTSL peUIeHHs] TPAKTUUECKUX 3aJ]1ad, TPAaMOTHOE U JIOTUYECKU CTPOHHOE M3JI0XKEHHEe MaTepuana npu
OTBCTC, 3HAHUC NOIIOJIHUTCIBHO pCKOMeHHOBaHHOﬁ JIATCPATYPhI;
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- JUI OLEHKN «XOpOIIO»: HAJIW4Me TBEPIABIX M JOCTATOYHO MOJHBIX 3HAHUN IPOrpaMMBI
Kypca, He3HAYUTEIbHbIC OUTHMOKH NP OCBEIICHUH 33JaHHBIX BOINPOCOB, MPABHIIbHBIEC JEHCTBUS 110
IIPUMEHECHHIO TCOPETHYECKUX 3HAHMW JJIS PEIICHHs IPAKTHYECKHUX 3a]a4, YETKOE H3JI0KCHUE
MaTepuana;

- JUIsl OLEHKU «yAOBIETBOPUTEIBHO»: HAJIUYKME TBEPAbIX 3HAHMM IPONUJCHHOIO MaTepuaa,
U3JI0KEHNE OTBETOB C OMIMOKAaMH, YBEPEHHO HCIPABISEMBIMH MOCIE JOTOJIHUTEIBHBIX BOIPOCOB,
HE00XO0IMMOCTh HaBOJSAIIMX BOIPOCOB, NMPaBWIbHbIE JEHCTBUSA IO NPUMEHEHUIO TEOPETUYECKHX
3HAHUU I pEeUICHUS IPAKTUYECKUX 3a/1a4;

- Ul OLICHKH «HEYJOBJIETBOPUTEIbHOY: HAJIMUUE I'PyObIX OIIMOOK B OTBETE, HEIOHMMAaHUE
CYLHOCTH M3JIaraéMoro BOIIPOCa, HEYMEHHUE NPUMEHATH 3HAHUSA Ha MPAKTUKE, HEYBCPEHHOCTh U
HETOYHOCTb OTBETOB Ha JIOIIOJIHUTEIIBHBIEC U HABOASAIINE BOIIPOCHL.

JlucuuIuiiHa CUMTAaeTCss OCBOEHHOM, €ciM OOydaroIMHCS MOJYYHMI OLEHKY «OTIIMYHOR,
«XOPOLIOY, «YAOBIETBOPUTEIBLHOY.

OneHo4Hble cpeacrea Jid MPOoBEACHHUS TEKYHIECTI0 KOHTPOJIA

IIpumepbl KOHTPOJIBLHBIX BONIPOCOB /1JIsl IPOBe/IeHUs1 codece10BaHUA

1. TuOpuauszanus aroma yriepoja.

2. VuTepmenuaThl OPraHUYECKUX PEAKIMH.

3. Kunernueckux v TepMOIMHAMUYECKHIA KOHTPOJIb OPTaHUYECKUX PEAKIUi.

4. KauecTBeHHBIE U KOJIMYECTBEHHBIE 3JIEKTPOHHbIE 3()(PEKThI 3amecTuTeNell Ha peaKMOHHYIO
CIOCOOHOCTh OPraHUYECKUX COCTUHECHHM.

5. [IlepexomHble COCTOSIHUS, MOBEPXHOCTb HM3MEHEHHUS CBOOOJHOW SHEPrMH OPraHMYECKHX
peaKuuii.

6. Teopuu KUCIOT U OCHOBAHUH.

7. BnusHue pacTBOpHTENEH Ha CKOPOCTh U PAaBHOBECUE OPraHUYECKUX PeaKIuil

8. IlpuHuumn nuHEHHOCTH U3MEHEHUH CBOOOAHOM sHeprun peakuuil. YpaBHenue ['ammera

9. T'omoreHHsbIH KaTanu3 B OPraHUIECKOM CHHTE3E.

10. MeTammoKOMIIEKCHBIN U T€TepOTreHHBIN KaTaau3 B OpTaHMYECKOM CHHTE3E.

11. MexdazoBblif KaTanu3 B OpraHM4eCKOM CHHTE3E.

12. Knaccudukanusi opraHM4ecKuX peakifii U peareHTOB.

13. M3omepusi OpraHnYECKUX COSTMHCHUN.

14. Meronbl TONyYeHHUsS W XUMHYECKHE CBOMCTBA MpPENEIbHBIX YIJIIEBOJIOPOAOB (aIKaHBI,
[AKJIOATKAHBI).

15. MeTo/1bl aCHMMETPHUECKOTO CHHTE3A.

16. MeTo bl MOTYYCHHS 1 XUMHYECKHE CBOMCTBA aJTKEHOB M JINCHOB.

17. Metobl MOTYYEHUS] U XUMHUYECKHE CBOICTBA aTKMHOB.

18. MeTo/1bl MOTYYCHHUS U XMMHYECKHE CBOMCTBA apOMATHICCKUX YTIICBOIOPOIOB.

19. Merobl MOTYYEHUS U XUMHYECKHUE CBOMCTBA OHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

20. Metopl TOTYYCHHUS B XUMUYECKIE CBOHCTBA KAPOOHWIBHBIX COCTMHEHUH.

21. Metoapl MOTYYSHHS] U XUMUYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

22. Metoapl IOTYYCHHS B XUMUYECKHE CBOMCTBA a30TCOICPKANIUX COSTMHECHU (aMHHO, HUTPO).

23. Metoapl NOTYYESHHS] U XUMUYECKHE CBOMCTBA CEPOCOEPIKAIINX OPTaHUYECKUX BEIIECTB.

24. Metoapl IOTYYCHHS B XUMUYECKHE CBOHCTRA ITSITH- U IIECTUWICHHBIX TeTEPOITUKIIOR.

25. Metoapl NOMy4YeHHs, XHMUYECKIE CBONCTBA M PUMEHEHHE YTIIEBOJIOB.

26. Buoyorndyecku BaKHBIC COSAMHECHHS — aMUHOKHCIIOTHI, OSJIKH, HYKJICHHOBBIC KUCIIOTHI.
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OueHoYHBIE cpeICTBA /s NPOBeIeHUs POMEKYTOUHOI aTTecTaluuu

DK3aMEHAIIMOHHBIN OWJIET COCTOMT M3 TPEX TEOPETHUYECKHUX BOIMPOCOB, TEMAaTHKa KOTOPBIX
IIPEJICTaBJIEHA B IIPOrpaMMe KaHIUAATCKOrO SK3aMeHa.

OO0pa3usbl 6mJ1eTOB
Opranuveckasi XuMust
buner 1
1. Tunsl cBsi3ei B OPraHMYECKOM XUMHUH.
2. Ankanbl. MeTozpl CHHTE3a U PEaKIMOHHAS CIIOCOOHOCTb.
3. OcuoBsl criektpockornuu SIMP. Ilpumenenue cnexktpockonuu SIMP '"H ans U3y4EHHUS
CTPYKTYPBI OPTaHUYECKUX COCAUHEHUM.

buner 2

1. DnextpoHHbIE 3()(PEKTHL. DIEKTPOOTPUIIATETHLHOCTh ATOMOB H TPYIII.

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

3. OcuoBel cnektpockonuu SIMP. Ilpumenenue crnekrpockoruu SIMP BC s HU3Yy4ECHUS
CTPYKTYpbl OPraHU4ECKUX COCIUHEHUM.

buner 3

1. Konnenuuss  apomatuuHoctd. IlpaBuno  Xiokkens. Me30MOHHBIE  COEAMHEHMS.
AHTHapOMAaTUYHOCTb.

2. PeaknioHHast CioCOOHOCTH aJIKEHOB.

3. OcuoBbl  cnektpockonuu  SAMP. Ilpumenenue cnektpockonuu SMP Ha sgpax
reTepoaToOMOB I U3yYEHHUsI CTPYKTYPbl OPraHU4YECKUX COCINHEHUM.

buner 4

1. TTonstue o koHpOpMaLIMU MOJIEKYJIbl. BpalieHue BOKpYr cBsi3eil: BEIMYMHBI U CUMMETPHUS
NOTEHLHAIbHBIX OapbepoB. DaKTOPHI, OMPENESIONINE SHEPTUIO KOH()OPMEPOB.

2. CTpoeHHe M HOMEHKJIAaTypa aJKMHOB. MeToJbl MOJY4YEHHUS M CBOICTBA alleTUICHOBBIX
COCTUHEHUH.

3. OcHoBel cnekrpockonuu SAMP. Ilpumenenue nBymepHoW crnekrpockonuu SIMP s
W3Y4YEHUS CTPYKTYPbl OPTAHUYECKUX COCIUHEHUN.

burer 5

1. DHanTHOMEpHA. ACHMMETpUS U XHMPAJIbHOCTb. OKBUBAJICHTHBIE, SHAHTHOTONHBIE MU
JIMACTepEOTONHbIE TPYIIIbI; UX MPOSBICHUE B XMMHUYECKOM IOBEIEHUU MOJIEKYJ B XMPAIbHBIX U
axMpanbHbIX cpenax u crnekrpax AMP. Homenknarypa onTuuecknx aHTHUIIONOB.

2. [TomuenoBsle coequHeHus. OCOOCHHOCTH CHHTE3a U PEaKIIMOHHOM CITOCOOHOCTH.

3. Ilpumenenue cnekrpockonuu 1P B oprannueckoil XuMuu.

buner 6

1. Kucnoter bpencrena u Jlptouca. KwucrnotHo-ocHOBHOe paBHOBecue. [lomsitme pH.
Kunernyeckass W TepMoIMHAMUYecKash KHUCIOTHOCTb. YpaBHeHue bpencrena. OOmwuii u
crienupuIecKuit KUCIOTHO-OCHOBHBIN KaTanu3. CynepkucaoTsl. OyHKIIUN KUCIOTHOCTH.

2. CriupTel. MeTo/bl CHHTE3a U PEaKIINN OJHOATOMHBIX CITUPTOB.

3. [Ipumenenne koneOaTEIPHON M JJICKTPOHHOW CIEKTPOCKOIIUU JUIS U3YYCHUS CTPYKTYPHI
OPTraHUYECKUX COETMHEHUI.

buner 7

1. HykneodunpHoe 3amernieHue B anudarudeckom psiay. Mexanuzmbl SN1 u SN2. Biusaue
CTPYKTYpBI cyOCTpaTa U MOJSIPHOCTH PACTBOPHUTENS HA CKOPOCTH U MEXAaHU3M PEaKIUH.

2. MeTozpl cCUHTE3a U peakiuu ABYXaTOMHBIX CIIUPTOB.
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3. [I[pumenenne wmacc- M XpOMaTO-MacC-CIIEKTPOMETPUU JUISI U3YYEHHS] CTPYKTYphI
OPraHUYEeCKUX COCIUHECHUM.

buner 8

1. HykneodpuipHOoEe  3aMelieHWe TpU  KPAaTHOM  yIVIEpPOA-YIJICPOMHOW CBS3M H B
apoMaTHUYeCKOM sijipe. TUNMUYHBIE MEXaHW3Mbl HYKICO(PWIBHOTO 3aMEIICHUS y SP2-THOPUIHOTO
aToma yriepoja.

2. MeTopl CUHTE3a U peakiiy IPOCThIX 3(PHUPOB.

3. Xpomarorpaduyeckre METObI M UX MPUMEHEHHE B OPIraHUYECKOM CHHTE3E.

buner 9

1. DnektpodunpHOE 3amenieHue y aroma yriepoaa. Mexanusmel 3amenienus SE1, SE2, SEi.
HyxneodunpHelii katanu3 37eKTpO(UIBHOTO 3aMelIeHUs. BiusiHHe CTpYKTyphl cybcrpara u
3¢ (exToB cpenbl Ha CKOPOCTh M HANIPABJICHUE PEAKIIHIA.

2. Amppernnpl U KeroHbl. Homenkmarypa. OcoOeHHOCTH cTpoeHHsl. MeTOIbl TOIydeHUs
aJbJETUJIOB U KETOHOB.

3. PEHTTeHOCTPYKTYpHBI aHAIM3 © €ro TNPUMEHEHHWE s H3YYCHHUS CTPYKTYpPBI
OpraHUYECKHUX BEILECTB.

buner 10

1. Peakiuu 3JIMMHHUPOBAHUS (oTmierieHus). MexaHu3mbl FETEPOIUTUIECKOTO
snmumvuaupoBanus E1 u E2. CrepeosnekTpoHHble TpeboBaHus U crepeocnenuduunocts mnpu E2-
AIMMUHUPOBAHUH.

2. Peakuuu anberuioB 1 keToHoB. OOpailieHre NoasIpHOCTH KapOOHUIBHOM TPYTIIIHL.
3. CoBpeMeHHBIE METO/IBI 00pa0OTKH PEAKITMOHHBIX MAcC, OYMCTKH U BBIICIICHUS TIPOTYKTOB
pEeaKIuu.

buner 11

1. IlpucoenvHenne 1O KpaTHBIM  YIJIEPOJ-YIJIEPOAHBIM  CBSI3AM.  OJIEKTpO(UIbHOE
npucoequHeHne. CuibHble U cialble 3JIEKTPOQHIIbI, MEXaHU3M U CTEPEOXUMHS MPUCOETUHEHNS,
pEeruo- u CTEPeOCENEeKTUBHOCTh peakiui. [IpucoenHeHne K CONpsyKEHHBIM CUCTEMAM.

2. HerpenienbHble allbJIeTUABI M KETOHBI. METO/bI MOJIyUeHHs U PeaKLUu.

3. OcuoBer criektpockormu SIMP. Ilpumenenue crnektpockonuu SIMP "H s U3y4YEHHUS
CTPYKTYPBI OPTaHUYECKUX COCIUHEHUMN.

buner 12

1. HykneoduibHOe npucoeIuHEeHNE K KapOOHUIBHOH TpyIIIE.

2. Kap6onossle kucinotsl. Homenknatypa. OcoOeHHOCTH CTpOEHUs. MeToJbl MOJydeHus U
THUNHYHBIE PEAKIUN.

3. OcuoBel cnektpockonuu SIMP. Ilpumenenue cnexkrpockonuu SIMP BC HU3Yy4YECHUS
CTPYKTYPBI OPTaHHUYECKUX COCIUHEHUM.

burer 13

1. ITeperpynnupoBKH B KApOOKATHOHHBIX HHTEPMEIUATAX.

2. MeTo/bl TTIOTyYeHUS U CBOICTBA MPOU3BOAHBIX KApPOOHOBBIX KHCIIOT: TAIOTEHAHTHAPHUJIOB,
AQHTUAPUIOB, CIOKHBIX 3PUPOB, HUTPUIIOB, aMUA0B. KeTeHbl, X NoTy4yeHue 1 CBOMCTBA.

3. OcuoBer  crnektpockonuu  SIMP. Tlpumenenue crnekrpockormu SIMP  Ha  smpax
reTepoaToOMOB I U3yYEHHUs] CTPYKTYPbl OPraHUYECKUX COCIUHEHUMN.

buner 14

1. PagukanbHble M MOH-paJiUKajJbHBIE  pPEAKUMU  IPUCOCAUHEHUS, 3aMELICHHUs U
AIIMMUHHUPOBAHUS.

2. Kiaccudukanus peakuuii apoMaTHyecKoro 3JeKTPO(QHUIBHOrO 3aMelleHus. BiusHue
3aMECTUTEIICH.
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3. OcuoBbl cnektpockonuu SAMP. Ilpumenenne naBymepHou crekTpockonmuu SAMP s

U3Yy4YEHUS CTPYKTYPbl OPTAHUYECKUX COCIUHEHUN.

10.

11.

12.

13.

14.

buier 15

1. IlpuHuun peTpocUHTETHYECKOTO aHan3a. CUHTOHBI 1 CHHTETUYECKUE SKBUBAJICHTHI.
2. MeTo/pl CHHTE3a ¥ CBOICTBA T€TEPOAPOMATHICCKUX COCTMHEHUH.
3. [Ipumenenune ciekTpockonuu DIIP B oprannueckoit XuMuwu.

6. YueOHO-MeTOAUYeCKOe M MH(OPMAIITMOHHOE 00ecneyeHHe TUCIIUTITHHbI
OcHoBHas1 JiuTEpaTypa

PeytoB, O. A. Oprannveckas xumus: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JIaGoparopus 3Hanwmii, 2014. — 567 c.
Peyros, O. A. Oprannyeckas xumust: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. bBytun —
M.: bunowm. JlaGoparopus 3Hanwmii, 2014. — 623 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. Jlabopatopus 3Hanuii, 2014. — 544 c.
Peyrtos, O. A. Oprannueckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. Jlabopatopus 3Hanuii, 2014. — 726 c.

JonosHuTe/ILHAS JIUTEpPATypa

babkun, B. A. buomacca JHMCTBEHHHLBL: OT XMMHUYECKOI'O COCTaBa O HMHHOBAIIMOHHBIX
npoayktoB / B. A. babkun, JI. A. Octpoyxosa, H. H. Tpodumona; ots. pea. A. A. CeMeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: M3n-so CO PAH, 2011. —236 c.
bepnerr, JIx. Xumunueckass cBsizb: mep. ¢ anri. / [x. bepmerr. — M.:. Mup; bunowm.
JlaGopatopus 3Hanuii, 2015. — 245 c.

['onobGokoBa, T. B. HekonaeHcupoBaHHBIE BHUIIMHAIBHBIE TPHA30JbI: CIpaB.mocodoue /
T. B.T'ono6okoBa, JI. W. Bepemarun, P. I'. Xwuto, B. H. Kwxknuses; oTB. pen.
A. 1. Cmupuos. — Upkyrek: UT'Y, 2012. — 133 c.

I'oncansec, K. Hanoctpykrypsl B Ouomenuuuue / K. T'oncansec, K. XanpGepmraar,
K. Jlopencun, JI. Haup — M.: bunowm. Jlaboparopust 3Hanumii, 2013. — 520 c.

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

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

Wnuen, 3. OcHoBbI opranuyeckoit crepeoxumun / 3. Unuen. — M.: bunom. JlaGoparopus
3Hanuii, 2014. — 703 c.

KoBanenko, JI. B. buoxumuueckue OCHOBBI XMMHMU OHMOJIOTMYECKH AKTHUBHBIX BEIIECTB:
yaebnoe mocodue / JI. B. KoBanenko. - M.: bunom. Jlaboparopust 3nanuii, 2014 — 229 c.
Kysnenos, H. T. OcHoBbl HaHoTexHosorun: yueonuk / H. T. Ky3neros, B. M. HoBoTopiies,
B. A. XKab6pes, B. . Mapronun. — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 397 c.

Jlay, A. K. Hano- u 6uoxkomnosutsl / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunom.
JlabGopaTtopus 3nanui, 2015. — 392 c.

PomanoBckuii, b. B. OcHoBbl kaTanmuza: yueOHoe mnocobue / b. B. PomanoBckuit. —
M.: bunowm. JIaGoparopus 3Hanuit, 2015. — 172 c.

Peokonkos, JI. . Hanomatepuansl: yuebHoe mocobue / JI. U. Peokonkos, B. B. JI€BuHa,
2. JI. I3sum3urypu. — M.: bunom. JlabopaTopus 3Hanui, 2014. — 365 c.

CemenoB, A. A. buonoruueckass akTHUBHOCTb NPHPOIHBIX coenuHeHuit / A. A. CeMeHOB,
B.T'. Kapues. — M.: MB®HII, 2012. — 520 c.

CunbBepcreiin, P. Cnekrpomerpuyeckas HASHTH(QHUKAIMA OPraHUYECKUX COEAMHEHHH /
P. CunbBepcreiin, @. Beocrep, [. Kumit. — M.: bunowm. JlaGoparopwus 3nanuii, 2014. — 557 c.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Cmut, B. A. OCHOBBI COBPEMEHHOTO OpPraHWYECKOTO CHHTE3a. YueOHoe Tmocobue /
B. A. Cmurt, A. 1. Juieman. — M.: bunowm. Jlaboparopus 3uanuii, 2014. — 750 c.
ConparenkoB, A. T. Ilecturuasl u peryasaTopsl pocTa: MPUKIAIHAS OpraHWYecKass XUMHs /
A.T. ConnarenkoB, H. M. Konsiguna, A. Jle Tyan. — M.: bunowm. JlaGopaTtopus 3HaHuii,
2014. - 223 c.

ConpnarenkoB, A. T. Ilecturuabl ¥ peryasTopsl pocTa: MPUKIATHAsE OpraHHYecKass XUMHus /
A.T. ConnarenxoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlabopaTopus 3HaHUH,
2014. - 223 c.

Crapoctun, B. B. Marepuansl W MeETOAbl HAHOTEXHOJOTHH: YydyeOHOe Tmocobue /
B. B. Crapoctun. — M.: bunom. JlaGoparopwus 3nanuii, 2014. — 431 c.

Tutne, JI. Jlomuno-peaknuu B opranndeckom cunrese / JI. Turtne, I'. bpame, K. 'epuke; mep.
¢ auri. — M.: bunom. Jlaboparopwus 3uanuii, 2010. — 671 c.

TonctukoB, I'. A. CmonsiHBIE KHCIOTHI XBOWHBIX Poccum. Xumus, dapmakonorus /
I'. A. Tonctuxos, T. I'. Tonctukona, 2. 3. lllyneu, C. E. Tonctukos, M. B. XBoctoB; HUOX
uM. H. H. Bopoxuosa CO PAH. — HoBocubupck: Axagemuueckoe u3aaTesnbecTBo «I'eoy,
2011.-395 c.

Tpasens, B. ®@. Opranmueckas xumusi: ydeOHoe mocobOue mnst By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: bunowm. JlabopaTopus 3nanuii, 2014. — 368 c.

Tpasens, B. ®@. Opranmueckas xumusi: ydeOHoe mocobOue mns By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunowm. JlabopaTopus 3nanuii, 2014. — 517 c.

Tpasens, B. ®@. Opranmueckass xumusi: ydeOHoe mocoOue mnst By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBens. — M.: bunowm. JlabopaTopus 3nanuii, 2014, — 388 c.

Tpodumos, b. A. Xumus nuppona. Howie crpanuust / b. A. Tpodpumos, A. 1. Muxanesa,
E. IO. Imunar, JI. H. Co6ennna. — HoBocubupck: Hayka, 2012. — 383 c.

XenpBuHKenb, JI. Cucremarmueckas HOMEHKJIATypa OPTaHUYECKUX COCTUHEHWH /
J1. XenpBunkenb. — M.: bunowm. Jlaboparopus 3nanumii, 2014. — 232 c.

Uepnona, C. B. ®apmanieBruueckas xumus: yueOHuk ans By3oB / C. B. UepHoBa; nox pex.
I'. B. Pamenckoii. — M.: bunom. JIaboparopus 3nanwmii, 2015. — 472 c.

[umkun, I'. T'. Hanosnektponuka. DaeMeHThI, TPUOOPHI, YCTPOMCTBa: yueOHOe mocodue /
I'. I'. IlInmkun, U. M. Arees. — M.: bunowm. JlabopaTtopust 3uanuii, 2011. —408 c.
Onpmen6poiix, K. Meramiooprannueckas xumus / K. DnpmenOpoiix. — M.: bunowm.
JlaGopatopus 3Hanuii, 2014. — 750 c.

OpoBckasi, M. A. Xumus apoMaTUUECKUX TETEPOIMUKINYECKHX COCIWHEHUH /
M. A. FOpogckas. — M.: bunowm. JlabopaTtopus 31anuii, 2015. — 208 c.

JIEKTPOHHBIE pecypcehl

ApucroBa, H.B. TecTOBbIiI KOHTpPOJIb 0 KypCy OPraHMYECKOM XHUMHH. YTJIEBOIOPOMbI
[DnexTponHbIit pecypc]: yaebnoe nmocobue / H.B. Apucrtora, B.I'. Ypsanos, E.H. Odurnepos.
— OmnektpoH. nmaH. — Kazane: KHUTY, 2004. — 254 c. — Pexum pocrymna:
https://e.lanbook.com/book/13336. — 3ar1. ¢ skpaHa.

bepesun, [I.b. ba3oBblii Kypc opraHudeckoil XuMuu [DIEKTPOHHBIN pecypc]: ydueOHOe
nocobue / JI.b. bepesun, O.B. Illyxto, C.A. Crip0y. — DnekTpoH. naH. — lBaHOBO:
UI'XTY, 2011. — 168 c. — Pexum nocryma: https://e.lanbook.com/book/4523. — 3arn. ¢
JKpaHa.

bepesun, JI.b. Opranudeckas xumusi [DIEKTpOHHBIN pecypc]: ydeOHOe mocobue /
I.b. bepesun, O.B. Illyxto, C.A. Cripby, O.U. Kolipman. — DnexrpoH. gaH. — CaHKT-
[TerepOypr: Jlanb, 2014. — 240 c. — Pexum nocryna: https://e.lanbook.com/book/44754. —
3ari. ¢ 3KkpaHa.

boposnes, N.B. Opranndeckas XUMUS: TEPMHHbI U OCHOBHBIE pPEaKUUH [DIEKTPOHHBIN
pecypc]: yae6Hnoe nocobue / N.B. BopoBneB. — DnektpoH. man. — Mocksa: U3mparenbcTBo
"Jlaboparopust 3HaHUH", 2015. — 362 c. — Pexxum JOCTYyIIA:
https://e.lanbook.com/book/70742. — 3ari. ¢ skpaHa.
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10.

11.

12.

13.

14.

15.

16.

17.

bypanrynoBa, P.H. Opranuueckass Xxumusi. AIUKIAYECKUE YIIIEBOAOPOBI [DIEKTPOHHBIN
pecypc]: ydebHOe mocobue / P.H. bypanrynosa, P.®. Kapumoa, M.A. IlerpoBa. —
OnektpoH. naH. — Kazawp: KHUTY, 2016. — 112 c¢. — Pexum goctyna:
https://e.lanbook.com/book/102078. — 3aru. ¢ skpaHa.

byxapos, C.B. Xumusi ¥ TEXHOJOTHS MPOJYKTOB TOHKOIO OPraHHYeCKOro CHHTe3a
[DnexTpoHHBI pecypc]: yueOHoe mocobue / C.B. byxapoB. — DnekrpoH. man. — KazaHb:
KHUTY, 2013. — 268 c¢. — Pexxum moctyna: https://e.lanbook.com/book/73483. — 3ari. ¢
JKpaHa.

Bacunbesa, 11.B. OcHOBBI OpraHndeckoil XUMUU [ DIIEKTPOHHBIN pecypc]: yaeOHOoe mocobue /
N.B. BacunwseBa, M.A. 3axapenko, U.B. IlpockynoB. — DOnektpoH. naHn. — Kemeposo:
KemI'V, 2017. — 72 ¢. — Pexum poctyna: https://e.lanbook.com/book/102672. — 3arm. ¢
JKpaHa.

Bepeskun, A.H. Opranuueckas xumusi. YueOHoe 1mocodue Aisi BBITOJHEHUS Ja00paTOPHBIX
paboT Mo CHHTE3y OpraHMYeCKHX BELIECTB [DIEKTPOHHBIA pecypc]: yuebHoe mocobue /
A.H. Bepeskun, B.1. Azapos, T.1. HunoBa. — OnextpoH. nan. — Mocksa: MI'TVY um. H.O.
baymana, 2011. — 39 c. — Pexum goctyna: https://e.lanbook.com/book/104638. — 3aru. ¢
JKpaHa.

BepeBkun, A.H. Opranndeckas xumus. YueOHOE MOCOOUE AJIsi BBHINOTHEHHS JIaOOPaTOPHBIX
paboT 1Mo OCHOBHBIM METOJIaM OYMCTKH M BBIICICHUS OPTaHUYECKUX BEIIECTB [ DIIEKTPOHHBIN
pecypc]: yuebnoe nocodue / A.H. Bepeskun, B.1. Azapos, T.U. Hunosa, I'.H. Kononos. —
OnektpoH. AaH. — MockBa: MI'TY um. H.D. baymana, 2013. — 33 ¢. — Pexum pocryna:
https://e.lanbook.com/book/104805. — 3ari1. ¢ sKpaHa.

Bunocnasckuii, B.A. Opranmueckas xumusi [DJIEKTPOHHBIN pecypc|: yueOHOe mocobue /
B.A. Bunocnagsckuii, .M. OcoBuosa, B.1A. AzapoB. — Dnekrpon. nan. — Mocksa: MI'TY
uMm. H.D. baymana, 2008. — 56 c¢. — Pexxum mocryna: https://e.lanbook.com/book/104624.
— 3aru. ¢ sKpaHa.

BumBkoB, A.A. OpraHudeckas XWUMHs: OCHOBHBIC TOHSTHSA [DJIEKTPOHHBIN pecypc] :
yuebHoe mocobue / A.A. Bmmskos, A.B. IlectoB. — OnextpoH. naH. — ExatepunOypr:
YpdV, 2012. — 188 c. — Pexum nmocryma: https://e.lanbook.com/book/98443. — 3arm. ¢
JKpaHa.

BumBkoB, A.A. Opranuyeckas XuUMHUS: 3aJauyd W YIOpaXHEHUS [DIEKTPOHHBIA pecypc]:
yuebHoe mocobue / A.A. Bmmskos, A.B. IlectoB. — OnextpoH. naH. — ExatepunOypr:
Yp®V, 2015. — 344 c. — Pexum noctyma: https://e.lanbook.com/book/98413. — 3arm. ¢
JKpaHa.

Henucos, B.Sl. CoopHuK 3a1a4 10 OpraHUYECKOM XUMUM [DIEKTPOHHBIA pecypc]: yueOHoe
noco6ue / B.A. Jlenucos, JI.JI. Mypeiukun, T.b. Tkauenko, T.B. UyiikoBa. — DneKTpoH.
nan. —  Caskr-IlerepOypr: Jlans, 2014. — 544 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/45971. — 3ar. ¢ skpaHa.

HenucoB, B.fJl. COOpHMK KOHTpPOJIbHBIX 3aJaHHil 1Mo opraHudyeckod xumuu. Y. 3:
ApomaThyeckiue M TeTepOLMKINYECKHEe COEIMHEHUs [DNeKTpOoHHBIH pecypc]: ydeOHoe
noco6ue / B.A. Jlenucos, JI.JI. Mypeiukun, T.b. Tkauenko, T.B. UyiikoBa. — DneKTpoH.
maH. —  Kemeposo: KemI'V, 2009. — 8 c¢. — Pexum pocryna:
https://e.lanbook.com/book/30112. — 3ar1. ¢ 3kpaHa.

Jpruko, K.A. CemuHapckue 3aHATHS 1O OPraHUYECKOM XMMHMM [DJIEKTpOHHBIA pecypcl:
yaeOHo-meTonmuueckoe mocobue / K.A. Jpruko, T.T. Kypsesa, C.C. Kpasiona,
T.H. MaTtBeeBa. — OnekrtpoH. gaHn. — Tomck: TI'Y, 2013. — 80 c¢. — Pexum nocryna:
https://e.lanbook.com/book/44990. — 3ar1. ¢ skpaHa.

3bikoBa, M.B. Opranudeckas xumus. Knaccudukamuss ¥ HOMEHKIATypa OpPraHMYECKUX
COeMMHEHUH [DNeKTpoHHBIN pecypc]|: yueOHoe mocobme / M.B. 3wikoBa, I'.A. XKomobosa,
O.®. IlpumenoBa. — 3nekTpoH. AaHn. — Tomck: CubI'MY, 2014. — 111 c. — Pexum
noctyma: https://e.lanbook.com/book/105885. — 3ari. ¢ axpana.

Kpagsmora, C.C. Opranndeckast xumusi. Yacts 1 [DnekTpoHHbIH pecypc]: yueOHOe mocobue /
C.C. KpaBuosna, T.T. Kypsesa, T.H. Marpeesa, b.C. [Ipsankun. — DnekTpoH. 1aH. — ToMck:
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18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

TIy, 2013. — 92 c¢. — Pexum gocrtyna: https://e.lanbook.com/book/44989. — 3armn. ¢

JKpaHa.
KyBmmuoBa, E.M. Opranunueckas xumus. KapOOHHITIPOW3BOIHBIE — YTJIEBOJOPOIOB
[DnexTpoHHBI pecype]: ydeOHoe mocobue / E.M. KyBmmHoBa. — DIEKTpOH. JaH. —

NBanoBo: UT'XTY, 2011. — 80 c. — Pexxum nmoctyma: https://e.lanbook.com/book/4530. —
3ari. ¢ 3KpaHa.

KysnenoB, JI.I'. Opranuueckas xumus [DIEKTpOHHBIM pecypc]: ydeOHOe mocooue /
J.T'. Ky3nenoB. — DnektpoH. nan. — Cankr-IlerepOypr: Jlans, 2016. — 556 c¢. — Pexum
noctyna: https://e.lanbook.com/book/72988. — 3arun. ¢ skpana.

JlaGopaTopHBIi TPAKTUKYM TI0 KypCy OPraHMYECKOW XUMHUHU [DIEKTPOHHBIH pecypc]:
yuebHOoe mocobue / mon pea. A.M. T'omybeBa. — DnekTpoH. nan. — Mocksa: MI'TY um.
H.D. baymana, 2011. — 40 c¢. — Pexum nmoctyna: https://e.lanbook.com/book/52564. —
3ari. ¢ 3KpaHa.

JluBannoB, M.B. Opranudeckass Xxumus. 3aJaud 10 00IMIEMY KypCy C PEHICHHSMHU : B 2 U
[DnexTpoHHBI  pecypc]: ydeOHOoe mocobme / M.B. Jlueammos, I.C. 3aiinesa,
JL.W. JIuBannosa, H.C. I'ymokuna ; nog pea. H. C. 3eduposa. — Dnektpon. 1an. — MockBa:
WznatensctBo  "Jlaboparopus 3Hanmi", 2015. — 258 c¢. — Pexum pocryna:
https://e.lanbook.com/book/84111. — 3ar. ¢ 3kpaHa.

JIuBannos, M.B. Opranunueckas xumus. 3aiaqu 1o 001IEMY KypCy ¢ peteHusiMH : B 2 4. [l
[OnexTpoHHBIH pecypc]: yuebHoe mocobme / M.B. JluBanmo, I.C. 3aiiuesa,
JL.LW. JIuBannosa, H.C. I'ymokuna ; mox pea. H. C. 3eduposa. — DnekrpoH. 1aH. — MockBa:
UznatensctBo  "Jlaboparopuss 3Hanmii", 2015. — 717 c¢. — Pexum pocryna:
https://e.lanbook.com/book/84112. — 3ar. ¢ 3kpaHa.

Opranuyeckass XuMHs [DJIEKTPOHHBIA pecypc|: ydeOHO-MeToaudyeckoe mocobue / CcocT.
T. H. I'pumienkoa, I'. E. CokonmoBa. — DnektpoH. gan. — Kemepoo: KemI'VY, 2015. — 115
c. — Pexxum poctyna: https://e.lanbook.com/book/80075. — 3ari. ¢ skpana.

Opranuyeckast XuMus [DIEKTPOHHBIA pecypc]: yueOHo-MeTonnyeckoe nocobue / coct. C.C.
Kpasuosa, T.H. MatBeeBa. — DnektpoH. nan. — Tomck: TT'Y, 2015. — 44 c. — Pexum
noctyna: https://e.lanbook.com/book/80212. — 3ari. ¢ skpaHa.

IIpecc, MN.A. OcHOBBI OpPraHMYEeCKOH XUMHMM JJII CAMOCTOSITEIBHOTO  M3y4YEHHUs
[DnexTpoHHbIi pecypc]: yuebHoe mocobue / M.A. Ilpecc. — DnektpoH. naH. — CaHKT-
[MerepOypr: Jlanb, 2016. — 432 ¢. — Pexum gocryna: https://e.lanbook.com/book/71727. —
3ari. ¢ ’KpaHa.

PeyroB, O.A. Opranuueckas xumusi. B 4 4. Y. 1 [DOnextponHslif pecypc]: ydeOHMK /
O.A. PeyroB, A.JI. Kypu, K.II. Byrun. — Onektpon. maH. — Mocka: M3gaTenbcTBO
"JIaboparopus 3HaHUN", 2017. — 570 c. — Pexxum JOCTYyIIA:
https://e.lanbook.com/book/94167. — 3ar. ¢ skpaHa.

PeyroB, O.A. Opranuueckas xumus. B 4 u. Y. 2 [DOnextpoHHbll pecypc]: yueOHuk /
O.A. PeyroB, AJL. Kypu, K.II. byrun. — Onektpon. man. — MockBa: M3narenbscTBO
"JIaboparopust 3HaHMUH", 2017. — 626 c. — Pexxum JOCTYyTIA:
https://e.lanbook.com/book/94168. — 3ar. ¢ skpaHa.

PeytoB, O.A. Opranuueckas xumus : B 4 4. U. 4 [DnekTpoHHBII pecypc]: y4eOHUK /
O.A. PeyroB, AJL. Kypu, K.II. byrun. — Onektpon. man. — MockBa: M3narenbcTBo
"JIaboparopust 3HaHMUH", 2016. — 729 c. — Pexxum JOCTYyTIA:
https://e.lanbook.com/book/84139. — 3ar1. ¢ skpaHa.

PomanoBckuii, b.B. OcHOBBI KkaTanu3a [DIEKTPOHHBIN pecypc|: ydeOHoe mocobue /
b.B. PomanoBckuii. — OnektpoH. 1aH. — MockBa: M3narensctBo "Jlabopatopus 3HaHMi",
2017. — 175 c. — Pexxum noctyna: https://e.lanbook.com/book/94126. — 3aru. ¢ skpaHa.
Tpasens, B.®. Oprannueckas xumusi. B 3 1. T. 1 [DnexTpoHHbIN pecypc]: yaeOHOe mocodue /
B.®. TpaBenb. — DnekrpoH. naH. — MockBa: UznatensctBo "Jlabopatopus 3Hanmit", 2015.
— 401 ¢. — Pexxum noctyma: https://e.lanbook.com/book/84108. — 3arm. ¢ skpana.

TpaBenb, B.®. Oprannueckas xumus. B 3 4. T. 2 [DnekTpoHHbIi pecypc]: yaeOHOe mocoOue
/ B.®. TpaBenb. — DnekTpoH. gaH. — Mocksa: M3natensctBo "JIabopartopusi 3HaHMiA",
2015. — 550 c. — Pexum poctyna: https://e.lanbook.com/book/84109. — 3armn. ¢ s3xpana.
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32.

33.

34.

35.

36.

CoNoOA~WNE

o

Tpasens, B.®. Oprannyeckas xumus. B 3 1. T. 3 [DnekTponnslii pecypc] : yaeOHOe mocodue
/ B.®. TpaBenb. — OnekTpoH. naH. — Mocksa : M3narensctBo "Jlaboparopust 3HaHMiA",
2015. — 391 c. — Pexum gocryna: https://e.lanbook.com/book/84110. — 3ari. ¢ a3xpana.
Xeneuna, O.. Opranuueckas  xumus. [lonmudyHKIMOHANBHBIE  MPOU3BOJIHBIC
YTJIEBOJOPOAOB [ DNEKTPOHHBIN pecypc]: yueoHoe mocodue / O.I'. Xenepuna, A.C. Mansicona,
C.A. CoipOy. — Dnekrpon. nan. — Msanoo: UT'XTVY, 2016. — 97 ¢. — Pexum nocryma:
https://e.lanbook.com/book/96111. — 3ari. ¢ skpaHa.

[ITabapos, FO.C. Oprannyeckas xumus [DnekTpoHHbINA pecypc]: yueonuk / FO.C. 1llabapos.
— DOnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2011. — 848 ¢. — Pexum gocryna:
https://e.lanbook.com/book/4037. — 3ari1. ¢ skpaHa.

[Mumnynsa, A.H. Kypc nekmuii mo opraHudeckod XuUMHH [DJIEKTPOHHBIA pecypc]: yueOHoe
nocobue / A.H. llunyns, FO.A. besruna, E.B. Bonocosa, E.B. IlamkoBa. — DeKTpoH. J1aH.
—  Crasponons:  Cr'AY, 2014, — 116 c¢. — Pexum  gocrymna:
https://e.lanbook.com/book/61142. — 3ari1. ¢ skpaHa.

FOpoBckas, M.A. OCHOBBI OpraHUYeCcKON XUMHUH [ DIEKTPOHHBIH pecypc]: yueOHoe mocodue /
M.A. IOposckasa, A.B. KypkuH. — OnektpoH. pgaH. — MockBa: HW3gaTenbcTBo
"JlabopaTopus 3HaHUM", 2015. — 239 C. — Pexum JIOCTYTIA:
https://e.lanbook.com/book/66365. — 3ar. ¢ sxpaHa.

Pexomenayemble HCTOYHUKH HAYYHO-TeXHHYECKOH HH(popManuu
Hay4yHo-TexHnueckue s;kypHajbl n3 0udanoreynoro ¢ponga UpUX CO PAH:

Bectuuk Pocculickoii akaieMuu HayK.

Bricokomonekynsipubie coenunenus. Cepust A: @u3nka noJIuMepoB.
BricokomonekyisapHbie coenquaenus. Cepust b: @u3nka nojmmepos.
Jloknaasl akaieMuy HayK.

Kypnuan obmieit xumuu.

KypHast opraHn4ecKoi XuMUHU.

Kypnai npukiiagHoil XUMUH.

KypHaist cTpyKTypHON XMUMUH.

N3Bectus Akagemun Hayk. Cepusi XUMU4ecKas.

. Ycnexu XuMuu (371eKTPOHHBIH JKypHa).

. XUMHKO-(hapMalieBTUYECKHH KypHa.

. XMMHsI B MIHTEPECAX YCTOMYUBOIO Pa3BUTHS.
. XUMUS T€TEPOLUKINYECKUX COCTUHEHU.

. DIIEKTPOXUMHUSI.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

JIEKTPOHHO-0M0/IHOTEeYHbIe CHCTeMBI NPodeccnoHaNbHbIe 0a3bI JAHHBIX,
I/IH(l)OpMaIII/IOHHble CIIPAaBOYHBIC 1 TIOUCKOBbLIE CUCTEMBI .

Xumuyeckass pedepatuBHas ciyx0a AMepuUKaHCKOro xumudeckoro obmectsa CAS
SciFinder https://sso.cas.org/

ba3za nannbix Elsevier: Reaxys+Reaxys Medicinal Collection

https://www.reaxys.com/.

The Cambridge Crystallographic Data Centre: 6a3a nanusix CSD-Enterprise
https://www.ccdc.cam.ac.uk/

baza maHHBIX MEIUIIMHCKHUX W OMoOJIOTHYeCKHX myosmkaiuii PubMed
https://pubmed.ncbi.nlm.nih.gov/.

basa nannsix Akagemus Google https://scholar.google.ru/.

denepanbHbI HHCTUTYT MPOMBIILICHHON coocTBeHHOCTH hitp://www1.fips.ru.
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15.

16.

17.
18.
19.
20.
21.
22.

23.

denepanbHas ciry:k0a M0 HHTEILIEKTyallbHOM coOcTBeHHOCTH http://Www.rupto.ru.
The United States Patent and Trademark Office http://www.uspto.gov.
The European Patent Office http://ep.espacenet.com.

. Academic Reference — 6a3a JaHHBIX MOJHOTEKCTOBBIX AHTJIOS3BIYHBIX PECYPCOB IO BCEM

aKaJeMUYeCKHM AMCIUIUIMNHAM, ony0arKoBaHHbIX B Kurae https://ar.cnki.net.

. baza nurtuposanus Elsevier B.V.: Scopus https://www.scopus.com.

. baza nuruposanus PUHI] https://www.elibrary.ru/.

. baza maHHBIX 21eKTpOHHO-OMOIHOTEUHOM crcTeMbl «Jlanby https://e.lanbook.com/.

. Pecypcnl  ynanennoro poctyna u 6as3el manaeix @I'BYH TocynmapcTBeHHO#N myOamuHON

Hay4YHO-TexHH4Yeckou oubmmorekn CO PAH http://www.spsl.nsc.ru/.
DnekTpoHHO-0nbaoTeuHas cuctema LlentpansHoii Hayunoit 6ubmmoreku MHI CO PAH (na
6aze AUBC «Mpbucy) http://csl.isc.irk.ru/.

Elsevier: Science Direct Complete Freedom Collection

https://www.elsevier.com/, http://www.sciencedirect.com.

George Thieme Verlag: komnekius s)xypaaiaoB Thieme mo xumun https://www.thieme.com/.
Royal Society of Chemistry: 6a3a qanasix RSC DATABASE https://www.rsc.org/.

Wiley: Komtexiust sxxypranos Database Collection https://onlinelibrary.wiley.com/.
CrpaBouHo-npaBoBas cuctema "I’ APAHT" https://internet.garant.ru/ .

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

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

[Topran it aciupaHTOB U COMCKATeIe yueHoil crenenu: http://www.acnupanrypa.pd/.

BecniatHble opunuanbHble OTKPbITHIE pecypebl UHTepHeT:

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

Pecypc oObenunser 6onee 10000 HaydHBIX >KypHAJlOB IO Pa3lIUYHBIM OTpacisiM 3HaAHHUN
(oxoJo 2 MuUTHOHOB cTaTei) n3134 ctpan mupa.

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

B 6a3e pa3memeno 6osee 3000 KHUr 1O pa3aMUHBIM OTPACiAM 3HAHUM, MPETOCTABIEHHBIX
122 Hay4yHBIMU U3/1aTE€IBCTBAMH.

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

baza nannbix Bkitoyaer 6osee 300 pereH3upyeMbIX KypHAJIOB [0 OMOMeNUIINHE, METUIITHE
U €CTEeCTBEHHbIM HaykaM. Bce craThu, pa3MmelieHHble B 0a3e, HaXoAsTcsi B CBOOOJHOM
JOCTYTIE.

DJIeKTpOHHBIH pecypc arXiv https://arxiv.org/

KpynHeiimmm GecriyaTHbIN apXUB 3JEKTPOHHBIX HAYUHBIX IMyOJUKAIMH 10 pa3aenaM GU3HKH,
MaTeMaTUKH, MHPOPMATHUKH, MEXaHWKH, aCTPOHOMHUHU U Ouonoruu. Mmeercsa mnoapoOHbII
TEMaTHYECKUM KaTaJor ¥ BO3MOXHOCTb ITOMCKA CTAaTEN 110 MHOKECTBY KPUTEPHEB.
Komnekmust sxxypuaioB MDPI AG http://www.mdpi.com/

MHOTrOUCIUIUIMHAPHBIA ITU(PPOBONH HM3AATENbCKUN pecypc, sBisgercs miatGopMmoil s
PEIEeH3UPYEMBIX HAYYHBIX KYPHAJIOB OTKPHITOTO Aoctyna, u3gatonuxcs MDPI AG (bazens,
IBeitnapus). M3narenscTBo BeimyckaeT 6osiee 120 pa3sHOOOPa3HBIX AJIEKTPOHHBIX KYPHAJIOB,
HaXOJSIIUXCS B OTKPBITOM JIOCTYIIE.

N3narenscTBO ¢ OTKpBITHIM goctynoM InTech http://www.intechopen.com/

[lepBoe u KpymHeiiliee B MUpe U3JATENIbCTBO, MYOJIMKYIONIEe KHUTH B OTKPBITOM JIOCTYIIE,
okojo 2500 HayuyHbIX u3faHuil. OCHOBHAs TeMaTHUYECKas HaNpaBIEHHOCTh - (hU3MUYECKHE U
TEXHUUYECKHE HAyKH, TEXHOJIOTHUH, MEIUIIMHCKUE HAYKU, HAYKH O JKU3HH.

baza nannabix xummuyeckux coeaunennii ChemSpider http://www.chemspider.com/
ChemSpider — sTo OGecraTHas XuWMHYeckas 0a3a JaHHBIX, MPEIOCTABIIAIONIAS OBICTPBIN
JOCTYI K Oosee yeMm 28 MWIIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOW HH(OpMAIUH.
Pecypc mpunamiexxur KoponeBckomy xumudeckomy oOmiectBy BemmkoOopurannu (Royal
Society of Chemistry).
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8. Komnexkrus xxypaanoB PLOS ONE http://journals.plos.org/plosone/
PLOS ONE - komiekuusi >KypHaJIOB, B KOTOPBIX IYOJIMKYIOTCS OTYETHI O HOBBIX
HCCIIEJOBAaHUAX B OOJACTH €CTECTBEHHBIX HayK M MEAWIMHBEL. Bce KypHasbl pa3MenieHbl B
cBobomHoM goctyme (Open Access), Bce CTaTb MPOXOASAT CTPOrO€ HAydyHOE
pELICH3UPOBaHHE.

7. MaTepuaibHO-TEXHUYECKOE o0ecrieueHne HAYYHO-HCCIeI0BATEIbCKOH PadoThI

B coorBercTBMM ¢ yueOHBIM IUIAHOM 3aHATUS NO JUCHMIUIMHE «OpraHuyeckas XHMHUS»
POBOJATCS B (hopMe JIEKIUH, IPAKTUYECKHUX 3aHATUH U CaMOCTOATENbHOM paboThl 00ydaroLierocs.

Jns peanuszanuu 00pazoBaTeIbHOTO Tporecca B (popMe JeKIMid U MPaKTHUECKUX 3aHATHH
UCIIOJB3YIOTCSl CIEAYIOLME MOMEIEHHs: yHUBepcalbHas ydeOHas ayauTopus, o0OpyJOBaHHas
AJIEKTPOHHBIMU CPEICTBAMU JIEMOHCTpALMU (KOMIIBIOTEP CO CPEACTBAMHU 3BYKOBOCIIPOM3BEIEHUS,
MIPOEKTOP, PKpaH) M y4eOHOW MeOenblo; Majbli JIEKIIMOHHBIA 3ai (OMOIMOTEeKa), OCHAICHHBIN
KOMIIBIOTEpAaMH C JIOCTYIIOM K 0a3aM JaHHbIX U BbIXOAOM B MHTepHeT, y4ueOHOIl meOenbro u
JIEMOHCTPALIMOHHBIM 000PY/10BaHHEM.

s ocBoeHus mporpamMmbl OOY4eHMsI M JJIsi BBIIOJHEHMS] NPAKTHUYECKUX MU HAy4yHO-
UCCIICIOBATEIbCKUX pPAbOT 1O TeMe JUCCEepPTAluU KaKJOMYy acCHUpPAHTY IHPEeA0CTaBICHO
UHAMBHUAyaJIbHOE pabouee MecTo, OOOpYIOBAaHHOE IPUTOYHO-BBITSIKHONW  BEHTUIISILIMEH,
BOJIONIPOBOIOM, BOJOOTBEJCHUEM, BO3JyXOBOIOM. ACIMPAHThI UMEIOT BO3MOKHOCTb UCIOJIb30BATh
MaTepruaibHO-TEXHUYECKUE CPEJICTBA JabOpaTopuil, B KOTOPHIX BBIIIOJIHSAIOT JAUCCEPTALMOHHBIE
paboThl (OpPrTeXHUKA, PEAKTUBBI, PACXOJHbIE MaTepUallbl, JabopaTopHasl NOCyaa, U3MEPUTEIILHOE
o0opyaoBaHue).

ITporpammMHoe o0ecrieueHue:

JIneH3MOHHbIE IPOTYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Zoom — cucTeMa BHJICOKOH(EPEHIICBI3M C BO3MOXXHOCTBIO OOMEHa COOOIICHUSIMH U
nepegavyell KOHTEHTa B peKUME PEaIbHOTO BPEMEHHU.

CBobonHo pacopoctpansiemoe [10: 6paysep Google Chrome67, Mozilia Firefox 60.02,
Opera53; Pascal ABC 3.3; cucrema TEKCTOBO#, TOJI0OCOBOI U BHIeOCBs3U cBsizu Skype7.41.0.101;
nporpaMMa sl CO3JaHHsl 3JEKTPOHHBIX Y4eOHBIX NpoaykToB Moodle 3.2.; mporpamma s
npocMoTpa 3JeKTpoHHbIX JokyMeHToB Foxit PDF Reader 9.1.0.5096; apxuarop 7zip 17.01 beta.

[Tpubopnas 6aza:

OcHOBY MarepHaJbHO-TEXHUYECKONM 0a3bl MHCTUTYTAa COCTaBISAIOT JiBa LU(POBBIX
myabTuaaepHblx Dypre-ciektpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKH
muppaktomerp Bruker D8 ADVANCE, pentrenoBckuii nudpakromerp D2  PHASER,
uHdpakpacHbiii dypse-criektpomerp Vertex 70 ¢ Paman npucrtaBkoil, nH@pakpacHslii ®Pypbe-
cnektpomerp Excalibar HE 3100 Varian, mukpoananuszarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzatop Termo Flash EA 2000 CHNS, OIIP-cniektpomerp ELEXSYS E580, ycranoska
HAaHOCEKYHIHOTO HMMITYJILCHOTO (oToam3a, xpomaromacc-criekrpomerp QP-5050A, xpomaromacc-
cnektpometp Agilent 5975 ¢ xumuueckoit nonunzanueit, ranaemusiii TOF/TOF macc-cniekrpometp
Ultra Flex, anextponnsiii Mukpockon TM 3000 Hitachi, ciekrpoduyopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-cniekrpomerp LAMBDA 35 u ausaskomertp.

Jlns npoBeieHNs KBaHTOBO-XMMHUECKHUX PACYETOB UMEIOTCSI KOMIIBIOTEPHI B 1a00OPAaTOpUSIX U
BbIUUCIUTENbHBIN KinacTep 391'1/1121'6/14T6.

JInneH3snoHHOe MporpaMMHOe oOecreueHue, BCTPOEHHOE B COOTBETCTBYIOIINE NMPUOOPHbBIE
KOMIIJICKCBI, SIBJIAIONIEECS €ro HEOThEMJIEMOM dYacThio, oOecreuyuBarouieil (QpyHKIMOHUpOBaHHE
puOOpOB:

— Gaussian 09, IlakeT KBaHTOBO-XMMHYECKHMX IpOrpamMM, JJs pacueTa TE€OMETpHUH U

IIEKTPOHHBIX XapaKTEPUCTUK MOJIEKYIL.

— Apex 2, Apex 3, [Iporpammbl  mist 00paOOTKM  JAHHBIX ~ MOHOKPHCTaJIbHOTO
nudpakToMeTpa;
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CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramnorpapuueckas 6a3za JaHHBIX
Y TIaKeT MPOTpaMM JIsl paboThI ¢ 6a301 TaHHBIX;

TurboMol, [1akeT KBaHTOBO-XMMHYECKHX MPOTPAMM, JUIS pacyeTa TeOMETPHH U SJIEKTPOHHBIX
XapaKTEpUCTUK MOJIEKYII;

XWinNMR, IIporpamma 1151 3anucu 1 00pabOTKH JaHHBIX criekTpoMerpa SIMP;

TOPAS, EVA, Ilporpammsl 111 00paO0OTKH JJaHHBIX IMOPOIIKOBOTO MU pakToMeTpa,;

PDF-2, baza nanHbIX MOPOUIKOBBIX AU(paKTOrpaM HEOPraHUYECKUX COEeIMHEHUM;
ResolutionsPro Opus, I[Taker nmporpamm, ais 3anucu u o6padbotku MK-criekTpos;

Lambda35, [Tporpamma asist 3anucu U 00padboTku Y O-CrieKTpoB;

[Tporpamma Flexanalysis 3.3 mist 00paboTKu MaccHMBa JaHHBIX 110 OMOTIOIUMEPaM, HEJIETYIUX
OMOMaKpOMOJIEKYJI, OJTUTOMEPAaM, CHUHTETUYECKUM IIOJIUMEPAM, COJISIM U HEJIETYUUX BELIECTB;
Xepr, XSophe, XeprView, [laket mporpamm s 3anucu U o0padboTku ciektpoB DIIP.

C OTKpBITOM JIUIICH3UEH:

Dalton2016, makeT KBaHTOBO-XMMHUYECKUX MIPOTPaMM, HCIIOJIb3YEMBIX IS pacyeTa, H3y4yeHHs
CBOICTB BEILIECTB, MOJECIUPOBAHUSI pEAKLIN;

DIRAC, nporpamma AJisi aTOMHBIX U MOJIEKYJISIPHBIX TPSIMBIX HTEPATUBHBIX PENSITUBUCTCKUX
BBIUMCJICHUI Ha BCEX AJIEKTPOHAX, BBIUMCICHUN MOJEKYISIPHBIX CBOMCTB C MCIOJIb30BAaHUEM
PEISITHBIUCTCKUX KBAHTOBO-XUMHUYECKHX METO/IOB,;

ORCA software, maker KBaHTOBO-XMMHYECKUX IPOrpPaMM, HCIOJIb3YeMBIX [UJIsI pacyera,
M3yYEHUS CBOWCTB BEILIECTB, MOAECIUPOBAHUS PEAKIIHIA.
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Crenenus 06 yreep:kaeHHH paGoveil IPOrpaMMbl y4eOHOI JHCHHILIHHBI

HAa o4YepeaHo y4eOHbIii roJl 1 perucTpanusa H3MeHCHH

VuebHEIil rog

Pemenne Yuenoro cosera
(Ne npomokona, dama
3acedaniis)

[Moamuce

OTBETCTBEHHOI'O
(®D.H.0., hodnucs)

Fol

Homep n3menenus
(i ez uzmenenuil)

L02Y - 2025 y1.2.

A2 5 em D£.05. 2004,

Fopescerteas O.A1. //
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Conep:xanue H3MeHEHHUI (6Hocumesn om pyku):
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