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1. Ilesin ocBOEHUSI AUCHMILINHBI:

U3YYUTh OCHOBHBIE pa3Jelbl COBPEMEHHON OpPraHMYECKOM XUMHUH, BKIIOYas TEOPETHUECKUE
npo0JieMbl CTPOEHHS W PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYEeCKHX COEJUHEHHM, METONbl CHHTE3a
OCHOBHBIX KJIACCOB OPTaHWYECKHX BEIIECTB, AHATUTUYECKHE METOJbl KOHTPOIS M HICHTH(UKAIUU
XUMHUYECKUX COCAMHEHUH, MHPOPMAIIMOHHO-TIONCKOBBIE CHCTEMbl B OPraHMYECKONW XWMHUHU, TEXHHUKY
AKCIEPUMEHTAIBHBIX UCCIEA0BAaHNN U 3KOJOTUYECKUE ACTIEKTHl OPraHUYECKOTO CUHTE3A.

2. MecTo AMCUMILIUHBI B cTpyKType OIT

Juciumumba  «OpraHnyeckass XHWMMs» OTHOCUTCS K JHCHUIUIMHAM, HANpPaBJICHHBIM Ha
MOJTOTOBKY K C/1ade KaHIUAATCKUX 9K3aMEHOB. 3HAHMS, YMEHUS U OIBIT ACATEIHOCTH 00y4aroIerocs,
IpUOOPETEHHBIE B XO/1€ OCBOCHHUS ITON AUCIUILINHBI, OyyT HEOOXOIMUMBI JJIs1 YCHEIIHOTO BBIMOIHEHUS
HAYYHO-UCCIIEJOBATEILCKOM pabOTHI 10 TeME JAUCCePTAMU M 00CYXKICHUS PE3yIbTaTOB BBHIITOJIHEHHBIX
HICCIIENOBAHUMN.

Jlyist ocBOCHUS TaHHOW JUCIUILTAHBI 00yJatOIUACs TOKEH:

3HaTh: OCHOBBI OPraHMYECKOW XMMUU YPOBHS CIIELUAINTETa/MaruCTPATypHl.

YMeTb: paboTath ¢ yueOHOH U HaYy4YHOM JINTEpaTypoil B MPEIMETHOM I10JI€ OPraHMYECKOW XUMHU;
BBINOJIHATh HKCIEPUMEHT IO aHAIMW3Y OPraHWYECKHUX COEAMHEHHH Ha CTaHJIapTHOM Ja0opaTOpHOM
000pyI0BaHUM.

Bnaners: onbITOM 3KCIEPUMEHTAIbHOTO M3YyYEHHUS] OPraHMYECKUX COCOUHEHMM pa3HBIX KJIACCOB;
UMETb HaBBIKH MPOAYKTUBHON paObOThI C HAYYHBIMU MEPUOJMUECKUMH U3TAaHUSIMH.

3. Illianupyemble pe3yJbTaThl 00yUeHHs M0 JHCHHUIIJIMHE
B pe3ynbraTe 0CBOGHUS TUCLUIIINHBI 00Y4atOLUICs JOIKEH:

3HaThb: OCHOBHBIE NOHSTHUS TEOPETUYECKOW OPraHMYEeCKOW XMUMHH, KpPaTKME MCTOPUYECKUE CBEACHMS,
MECTO OpraHMYeCKONH XMMHUU Cpelu APYIHX HAyK, 3HaueHHE U chepbl IPUMEHEHUSI OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIUHEHUN; MEXaHU3Mbl PEaKLUH, U3y4aeMbIX B COOTBETCTBUM C IPOrpaMMOM Kypca,
HOMEHKJIATYpy OCHOBHBIX KJIAcCOB OPraHMYECKUX COECJUHEHUH, MPHHLMIBI KiIaccu(UKanuu
OpPraHUYECKHUX COCIMHEHUN, XUMHUYECKHE CBOMCTBa M CIOCOOBI MOJYyYEHHS pPA3JIMYHBIX KJIaCcCOB
OpPraHMYECKUX COCOUHEHHMM, METOABl DPEIICHHUS 3a7ad; OCHOBHBIE METOJIbI BBIACICHUS W OYUCTKU
OpPraHUYECKUX COEIMHEHHH, MpUOOpsl M 000pyAOBaHHE, HEOOXOAMMBIC JJIS MPOBEIEHHUS CUHTE30B B
71a00paTOPHBIX YCIOBUAX, AaHATUTHUECKUE IPUEMBI IPH paObOTe ¢ OPraHNYECKUMH BEILECTBAMU, METOBI
UICHTU(PUKAIIMA OPTaHUYECKUX COCIUHEHHA.

YMeTh: 000CHOBAHO IPOBOJUTH ITOMCK CXEMbI CHHTE3a B XUMUYECKOI JIUTepaType, BIOpaTh CXeMY CHH-
T€3a, BBIIEJICHUS U OYHCTKM OPraHMYECKOTO COEAMHEHHs, MOJATrOTOBUTh M OE€30MacHO MPOBECTH
XUMHYECKMHM HKCIEPUMEHT 10 M3Y4YEHUIO CBOMCTB W MJICHTH(UKALMU pa3IMYHBIX  KIJIACCOB
OpraHUYECKUX  BEILECTB, UCIIOIb30BATh 3HAHME XUMUYECKUX CBOMCTB OpPraHUYECKUX COCIUHEHUU
Pa3IUYHBIX KJIACCOB I YCTAHOBJICHUS CBSI3M MEXKJYy HUMH, ONHUCBIBATH CBOMCTBA OPraHMYECKHX
COCMHEHUH, UCTIOJB3Yysl 3HaHNE CBOMCTB UX (DYHKIIMOHAJIBHBIX I'PYIIIbI, COCTABIATH CXEMbl U YpaBHe-
HUSl XMMHUYECKHUX PEaKUUil A BEIIECTB Pa3HbIX KJIACCOB, OCYILECTBIATh HA IPAKTUKE Oe30MacHbIN
aHaM3 W HWJCHTU(UKAIUIO OPraHWYECKUX BEIIECTB, OOOCHOBBIBATH NPUMEHEHHE OPTaHUYECKHX
BEUIECTB B IIPOMBIIIJICHHOCTH M HApOJHOM XO3SMCTBE, IPOBOAMUTH MCCIECJOBAHHUS B COOTBETCTBUU C
npoeCCUOHATBHBIMI ~ KOMIIETCHLUSAMH, MPOBOJUTh OOpabOTKYy pEe3y/lbTaTOB »JKCIEPUMEHTa U
OLICHUBATh UX B CPABHEHUU C JIMTEPATYPHBIMH JaHHBIMH.

WmeTh: mpakTU4YeCKUi OMBIT OPraHMYEeCKOTO CHUHTE3a M MPUMEHEHHUs (PU3MKO-XUMHUYECKUX METO/I0B
aHaJIM3a OPraHUYECKUX COCAMHEHMM, OIBIT IPUMEHEHUS TEPMUHOJIOTHHA TEOPETHYECKON OpraHu4eCcKOon
XUMHHA M CIIOCOOHOCTH OCMBICJICHHO OIEPHPOBATh MOHATHSIMU CYOCTpaT-peareHT; CTaOuIbHOCTb-
HECTaOMJIbHOCTD, )KECTKUE — MATKHE KHCIOThl M OCHOBAHHUSA, SHEPreTUYECKUH NMPO(UiIb XUMUYECKOTO
nporiecca, CKOpOCTb OINpeneNsiomas (TUMUTUPYIOIAs) CTaaus, KUHETUYECKH W30TOMHBIN 3¢ ¢exT,
MHBEPCUSI MEXAHNU3Ma peaKklUH, IEPBUYHBIN coeBoi 3(h(ekT, onTUuecKasl aKTUBHOCTb U €€ UHBEPCHs,
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pauemMmu3anus W JAPYTUMH IIPH aHAIN3€ M ONMCAHUM MEXaHW3MOB OPTaHMYECKHX PEaKLUH, OIBIT
6e30macHoi paboTHI B TaOOPAaTOPHH OPraHUYECKON XUMHUH.

4. O0beM U coepKaHNe TUCHUNINHBI
O0beM AUCIUIUIMHBI COCTaBIsAeT 4 3aueTHBIX enunuI] (144 akageMHdecKux Jaca).

4.1. ConepxxaHue MAUCHMIUIMHBI 1O pas3genam (TeMaM), COOTHECEHHOe ¢ BHJAAMH H
TPYA0EMKOCTHI0 3aHATHH JIEKIIHOHHO-CEMHUHAPCKOI0 TUIIA

Ne Buner 3amsaTuii, ux DopMBbI TEKYIIETO
/1 Paznensl (Tembl) = 00BeM (B ak.gacax, 1o KOHTPOJIS YCTICBAEMOCTH (110
TACIUIUIAHBI 3 ouHOH popme 0OyueHus) 04HO¥ popMe 00yUeHHsT)
LG)E) 3ansTus 3aHsaTus Do .
JICKIIUOH- CeMHUHap- PMBI IPOMEKYTOUYHOU
HOT'O THIIA CKOT'0 THIIA arTTecralumnu
1. | CoBpemeHnHas opranuueckas 3 1 2 BxonHas quarHocTuka: TecT
XUMHUS KaK IPUOPUTETHAS CEMHUHAp | C NOCIEAYIOLIIUM
OTpaciab XUMUYECKUX HAyK 00CYyXKIEHIEM PE3YIIbTaTOB.
2. | Xumuueckas cBsi3b M CTPOCHHE 3 2 2 OnopHBI KOHCIIEKT
OPraHNYeCKUX COCTUHEHUHN cemuHap | Oruer
3. | OOmuue npuHIUIIBI PEaKITUOHHON 3 2 2 OnopHbIN KOHCTIEKT
CIIOCOOHOCTH cemuHap | Oruer
4. | OCHOBHBIE TUIIBI OPTAHUYECKUX 3 2 2 OnopHBI KOHCIIEKT
peaKuuii 1 NX MEXaHU3MBI cemuHap | Ortuer
5. | CuHTeTHuecKne MeTO bl B 3 2 2 OnopHBI KOHCIIEKT
OpraHHYeCKON XUMHUH U cemuHap | Ortuer
XMMHYECKHE CBOMCTBA
COETUHEHUN
6. | 3axmrounrtensHelil. [logsenenue u 3 1
aHaJIN3 IPOMEKYTOUHBIX
pe3yIabTaTOB OCBOCHHUS
JVCHUTIIIUHBL.
Uroro 3a cemectp: 10 10 DK3aMeH

4.2. PazBepHyTO€ ONHCAHUE COEPKAHMUS TUCUUILIHHBI M0 pa3aeiaM (TeMam)

|. 3aKOHOMEPHOCTH CTPOEHUS U PEAKLIMOHHOTO MOBEJACHUSI OPraHUYECKUX COCTMHEHUM

1. XumMuueckas CBsI3b U CTPOCHUE OPTraHUYECKUX COCTMHEHUM

1.1. CoBpeMEHHBIE NIPEACTABICHHS O IPUPOJIE XUMUYECKON CBSI3U. DIIEKTPOHHBIE NTPEACTABICHUS
0 TIpupojie CBsA3eil. TUIbl CBsI3ell B OPraHUYECKON XUMHUHU. [ 'MOpuamM3aIus aTOMOB yriepoja W a3oTa.
DnekTpoHHbIE YD (PEKTHI. DNEKTPOOTPUIIATEILHOCTh ATOMOB U TPYIIIL.

1.2. OcCHOBHBIC TIOJIOKEHHUsI KBAHTOBOHW XHMHHU. ATOMHBIE W MOJICKYJSAPHBIE OpPOUTAIIH.
[Mpubnuxeane MO-JIKAO. Meton MO Xrokkenss u 0oyiee cTporue KBAaHTOBO-XUMUYECKUE METOIBI
pacuera. IloHATHE O MOTYAIMOUPHUUYECKHUX METOAAaX, OCHOBAaHHBIX Ha mpuOmmkeHun Xaprpu-doka
(MNDO, AMI1, PM3 wu gap.). Meroasl ab initio. Merox ¢ynkuuonana miaotHoctd (DFT).
KomnpomuccHbie moaxo/sl (JIOKaTu30BaHHbIE CBA3HM, THOPUIN3AIUS, YACTUUYHBIN YUeT JelOoKaaIu3alnun
AIIEKTPOHOB HA IPUMEPE G-T-MIPUOIIMKEHUS).
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Teopust Bo3mymiennit MO. Bo3myliieHus: ne€pBOro U BTOPOro MOpsAAKOB. MHIEKCH peaKkImOHHON
crocoOHOCTH. MeToj| TpaHUYHBIX opOuTasell. 3apsAAoBblii U OPOUTAIBHBIA KOH-TPOJIb OPTaHUYECKHX
peaKuuii.

1.3. [lonsTue o0 pe3oHaHCe (CONMPSHKEHUHU) B KIACCHYECKOM M KBAaHTOBOW xumuu. CompsikeHue B
Meroge MO Xrokkensa. Konuenmus apomarnunoctd. [IpaBuno Xrokkens. Me30HOHHBIE COCIMHEHUS.
AHTHapOMaTUYHOCTb.

1.4. Crepeoxumus. [IpocTpaHCTBEHHOE CTPOCHME OpPraHMYECKHUX MoJjekyid. IIpocTpaHcTBeHHOE
B3aUMOJICHICTBUE HECBA3AHHBIX aTOMOB U IpyI, BaH-aep-BaaibcoBsl paanychl.

1.5. Tlonstue o xKoHbOpPMAIIMK MOJIEKYJIbl. BpaleHne BOKpYr CBs3€i: BETUYHMHBI U CUMMETPHS
NOTEHIMATBHBIX OapbepoB. DaKTOpbI, ONpeleNdonue dHepruo KoHpopmepo. Bnusuue sddexron
compsiKeHHs] Ha cTabuiabHOCTh KoHpopMepoB. HomeHkiiaTypa koH(hopMepoB. YTiI0BOe HampsbKeHUE U
JIpyrue THUIBl HANPSKEHUS B LHUKIMYECKuX cuctemMax. CpeaHue UMKIBI U TPAHCAHHYJISIPHBIC
B3auMOJIeUCTBUs. IHBEpCHS ITMKIIOB M @30TCOAEPKAIIMX COCTUHEHUN.

1.6. Cps3p xkoHpopMmamuu U peakuoHHON cnocobHocTu. [Ipmanmn Kepruna-I'ammera.
Crepuyeckii M CTEPEOIJICKTPOHHBIM  KOHTPOJb  peakuuil. CTepeoCEeNeKTUBHOCTh M CTe-
peocnienupuIHOCTD.

1.7. TIpocTpaHCTBEHHOE€ CTPOCHME OTWJICHOBBIX M JUEHOBBIX cucTeM. HoMeHknarypa
reoMeTpuuecKkux n3omepo. KoHpopmaius AUeHOB U TPUEHOB. ATPOIIOU30MEPHSI.

1.8. DHanTHOMEpHUA. ACHMMETPUS M XHUPAIbHOCTb. OKBUBAJICHTHBIC, JHAHTUOTOIHBIE U
MACTEPEOTONHbIE TPYIIBI; UX IPOSIBICHHE B XUMUYECKOM IIOBEIEHUU MOJEKYJI B XUPAIBHBIX H
axupaibHbIX cpefax u crnekrpax AMP. Homenkmnarypa ontudeckux aHTUnoAoB. He-yriepoaHbsie aToMbl
KaK LEHTPbI XUPATbHOCTH.

1.9. CnocoObl monydeHusi ¥ pa3feieHus dHaHTHOMEpoB. ONTHYECKas YUCTOTAa M METOMABI €e
onpenenenusi. Onpenenenne abCONIOTHOW U OTHOCUTENBbHOH KoH(purypauuu. IlonsTHe o aucnepcuu
ONTHUYECKOT0 BPAIICHUS U KPYTOBOM JTUXPOU3ME.

2. O01muMe TPUHIIKITEI PEAKIIMOHHONW CTIOCOOHOCTH

2.1. Knaccudukamus peakiuid 1o TUITy 0O0pa3oBaHUsS W pa3pbiBa CBA3EH B JIMMHUTHPYIOIIEH
CTaJIuH, 110 TUITYy PeareHTa 1 10 COOTHOLIEHUIO YMCIIa MOJIEKYJI PEareHTOB U IPOTYKTOB.

2.1.1. Teopuss TEpexOJHOTO COCTOSHHS. | HIEPIOBEPXHOCTh IOTEHIIMATBLHON HSHEPTHUH,
KOOpJAMHATa M SHEPreTU4YecKuid mpodmib peakiuu. TepMoauHaAMUYECKHE IapaMeTpbl aKTHBALIWU.
Kunetnueckue ypaBHEHHsS OCHOBHBIX THUIIOB peakiuil. MeToabl SKCHEpPUMEHTAIBHOTO HW3Y4YEHUS
KAHETHUKM WM MEXaHU3MOB peakuuid. MeToJ CTarMoHapHOro cocTosiHua (mpuHImn boxeHmreiina).
[Toctynat XsMMoH1a.

2.1.2. DMnupuueckuil (3KCTpaTepMOIUHAMUYECKHI) TOAXOA K PEaKIMOHHOH CIIOCOOHOCTH.
Koppensuronnple ypaBHEHHS, NPUHIMI JUHEHHOCTH CBOOOAHBIX »Hepruid [mbOca. YpaBHeHUs
I'ammera u Tadra. CBs3p mapaMeTpOB KOPPEISALIMOHHBIX YPAaBHEHUH ¢ MEXaHU3MOM PEaKLUi.

2.1.3. Ipuanun )KMKO; ero o60cHOBaHKE Ha OCHOBE Teopur Bo3mymeHuit MO.

2.2. KonnuecTBeHHast TeopUsl KUCJIOT U ocHoBaHuil. Kucnorsl bpencrena n Jlstonca. Kucnorso-
ocHOBHOe paBHOBecue. [lonarne pH. Kunernueckas u TepMoguHaMuyeckasi KUCJIOTHOCTh. Y paBHEHUE
Bpencrena. OOumii u cnenuduueckuii KUCIOTHO-OCHOBHOM KaTanu3. Cynepkucnorbl. DYyHKIUU
kuciotHocTH. [Toctynar ["ammera.

2.3. BnusHue cpensl Ha CKOPOCTH M PaBHOBECHE OpraHMuYeckux peakuuil. Crenuduueckas u
Hecrienuduieckass (yHuUBepcanbHasi) cosbBaTanusa. Kiertounslii  addexr. BomopoaHas  cBs3b.
Knaccupukanuss v mKanel TapaMeTpoB pacTBOpUTENed. BnusiHMe coibBaTaniud Ha CKOPOCTh H
paBHOBECHE OpPraHMYECKHX peakinuil. YpaBHeHuss YuHcteiiHa u ['pronBanpaa, Konmens-Ilamema.
KucnoTHOCTh 1 OCHOBHOCTH B Ta30BOH dase.

Acconpanys MOHOB. TUIBI MOHHBIX Map W JOKAa3aTelbCTBA MX CYILIECTBOBaHMWSA. BrusHue
accoIMaly MOHOB HAa MX PEaKIMOHHYIO0 CIOCOOHOCTh. YpaBHEHUE AKpH.
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Mexdaznpiii  katanmms3. KpayH-3Gupbl, KpUNTaHIbI, TOMAHMBI, KaTaIH3aTOPbl MEX(a3HOTO
nepeHoca. [lonsaTre o CynpaMoseKyJIspHON XUMHUH.

2.4. OCHOBHBIE TUIIbI HTHTEPMEINATOB.

2.4.1. Kap6enuesbie HOHBI (KapOOKaTHOHBI). ['eHeparus kapOOKaTHOHOB B pacTBOpPaxX M B ra30BOU
daze. BrnusHHE CTPYKTYpHBIX M COJIbBATAIlMOHHBIX (DAaKTOPOB HA CTAOMIBHOCTh KapOOKAaTHOHOB.
Crpoenue kapOokatnoHoB. I[lonstme o Hekiaccuuecknx WOHax. (OCHOBHBIE THIBI peaKIuil
KapOOKAaTHUOHOB M O00JIACTH HMX CHHTETHYECKOTO HCIMOib30BaHMUs. CKeJeTHbe MNeperpynmnupoBKU U
TUAPUIHBIE CIBUTH B KapOOKAaTHOHAX.

2.4.2. Kap6annons! 1 CH-kuciotel. Bausiaue cTpyKTypHBIX B 3G (HEKTOB Cpe/ibl Ha CTaOMIIU3AIHI0
kapO6aHnnoHOB. OCHOBHBIE peaklUUd KapOAaHHMOHOB, AHMOHHBIC IEPETPYNIUPOBKU. AMOHIIEHTHBIE U
NOJUJeHTHbIE aHMOHBI. KapOeHbl. DIEeKTpOHHAsl CTPYKTypa, CHHIJIETHOE W TPHUILIETHOE COCTOSHHE
KapOeHoB. MeTo/ bl reHepanuu Kap-0eHOB U UCTIOIh30BAaHUE UX B OPraHUYECKOM CHHTEe3e. HUTpeHsl, nx
reHeparus, CTPOCHHE U CBOMCTBA.

2.4.3. CpoboxHble paguKalbl ¥ HOH-paguKanbl. MeTonbl TEHEPUPOBAHUS  PaJUKAJIOB.
DJIEKTPOHHOE CTpPOCHHE W (aKTOPHl CTAOMIM3AIMK CBOOOJHBIX pPAJAMKAIOB. THIBI CTAOMIBHBIX
cBoOomHbIX pamukanoB. OcHoBel MmeronoB OIIP u XIIA. Katnon- u aHuOH-paawiKanbl. MeTombl
T€HEpUPOBAHMS U CBOMCTBA. OCHOBHBIE pEaKIIMU MOH-PaAMKaIOB. KOMIIJIEKCHI € MEPEHOCOM 3apsjia.

3. OCHOBHBIE THITBI OPTAHUYECKUX PEAKIIUN U HX MEXaHU3MBI

3.1. HykneodunsHoe 3amenieHue B anudarunaeckom psaay. Mexanuzmbl SN1 u SN2, cMmenaHHbIN
MOHHO-TIAPHBIA MEXaHU3M. BIusHuE CTPYKTYpBI cyOCcTpaTa v MOJISPHOCTH PACTBOPUTEINSI HA CKOPOCTHU U
MEXaHHU3M peakuu. AHXMMEPHOE COJICHCTBHE M CHHAPTETUYECKOE YCKOPEHHE, Y4acTHe COCEIHHX
TPy, NeperpynmnupoBKH B X0Jie HyKJIeopuibHOro 3amernienus. Koppemnsiuonnsie ypaBaeHus: CyositHa-
Cxkortra u DaBapca.

3.2. HyxsieounbHOE 3aMelieHue Mpu KPaTHOM YriaepoJ-yriiepoaHOM CBSI3U M B apOMaTHUYECKOM
aape. TunuuHple MeXaHU3Mbl HYKICO(DUIBHOTO 3aMELIeHUs Yy Sp2-TUOPUIHOTO aToMa YIJIepoja.
BununeHblii  kaTHOH. MOHO- U OMMOJEKYISpPHBIE MPOLECChl HYKICOQUIBLHOTO 3aMEIICHUs B
apomatuueckoM psny. Kartanmu3 nepexoaHbimMu  MeTauiamMu.  HykieopuinbHOe 3aMelieHue B
HUTPOIIPOU3BOAHBIX OeH3o0na. HykneopunbHOe 3amMerieHue BoaOponaa (BUKAPHO3HOE 3aMEIEHHE).
Kommekcosl Metizenxeiimepa. HykneoduiapHoe 3amMerieHne B apoMaTHUECKUX TeTEPOIUKIIAX.

3.3. DrnexrtpodunbHOe 3aMelieHne y aroma yriepoaa. Mexanusmbl 3amernenust SE1, SE2, SEi.
HyxneopunpHbIi KaTanu3 37MeKTpoGUILHOTO 3aMenieHus. Biusane cTpykTypbl cyocTpara u 3¢ pexToB
cpeAbl Ha CKOPOCTh M HANpaBiICHUE peakiuidl. 3amenieHue y oyie(UHOBOrO aTroMa yriepojaa U B
apoMaTH4ecKoM Koublie. ['eHepupoBaHue 31MeKTpO(UIBHBIX peareHToB. [IpaBuia opHeHTaLUU U HX
MOJICKYJISIPHO-OpOUTANbHAST HMHTEPIpEeTasa. DIEKTPOPIIBHOE 3aMelIeHue APYTUX TPy, KpoMe
Bozopoaa. Unco-3amemenne. Kunetndeckue n3oTonHbie 3P GeKThl.

3.4. Peakiuu »SAUMUHUpOBaHUS (OTIICIUICHHUs). MeXaHU3Mbl TE€TEPOJUTUUYECKOTO SIUMU-
HupoBanuss El u E2. CrepeosnexkTpoHHble TpeOOBaHUA U cTepeocnenuduuHocTy mnpu E2-
AIIMMUHUPOBAHUU. TepMUdIecKoe CHH-2TUMUHUPOBAHUE.

3.5. IlpucoenuHeHwe TO KPaTHBIM YIJIEPOJ-YIJICPOAHBIM CBS3SIM. OJEKTPOPMIBHOE MpHU-
coeauHenue. CUibHBIC U c1a0ble AIIEKTPOQUIbI, MEXaHU3M U CTEPEOXUMUS IPUCOCIMHEHUS, pETHO- U
CTEpPEOCENEKTUBHOCTh  peakiuid. Ilpucoeamnenne K  conpsbkeHHbIM — cuctemaMm. KatuonHas
nonuMepu3anus onedunoB. HykieodunpHoe npucoeauHerne mo KpaTtHeiM cBszaMm C=C. MexaHusm
nporecca. BrnusHue cTpykTypsl Hykiaeodpuiaa u cyoctpara W 3(h(EKTOB cpembl Ha CKOPOCTh U
HanpaBlieHue peaknuu. Peakius Muxasis. AHHOHHAS MOTMMEPU3alns 0Je(hUHOB.

3.6. HykneodunpHOoe NpUCOCIMHEHHE K KapOOHWJIBHOW TPYMIE: MPUCOSAMHEHHUE OCHOBAHHUHU,
BKJIIOYass KapOaHUWOHBI, METAJUIOpraHuYeckux coeauHeHuil. Peakuns Aupu. KucinoTHblii 1 OCHOBHOM
KaTajau3 MpucoequHeHus. EHonu3anus anpIeruioB U KeTOHOB. MeXaHU3M 3TepU(PHUKAUU KUCIOT U
nonyueHue arneranei. KonmeHcanuum KapOOHWJIBHBIX COCIWHEHUH, KAapOOHOBBIX KHCIOT H HX
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npou3BoaHbIX. HykieopuinbHOe MpHCOEAMHEHHE K allbJ- U KETUMUHAM U KapOOHUI-UMMOHHMEBBIM
noHaMm (peakiusi MaHHUXaA).

3.7. IleperpynnupoBKH B KapOOKAaTHOHHBIX MHTepMeanarax. Kimaccudukanus neperpynmnupoBoK:
MMHAKOJIMHOBAsA U PETPONMHAKOIMHOBAs, neperpynnupoBka JembsHosa. IleperpynnupoBka Baruepa-
Meiiepseiina. IleperpynmupoBku ¢ murpanueir k aromy aszora (I'opmana, Kypuwmyca, bexmana).
Peakuusa baepa-Buuturepa.

3.8. PamukanbHble ¥ HOH-pajUKalbHbIE PpPEAKIUU NPHUCOCAUHEHHUS, 3aMEIICHHUS U DIUMU-
HupoBaHus. llenHwsle panukanbHble  peakiuu. [lonumepuszauus, TeloMepU3alus, pPEAKIUU
aBTOOKHCIEHUSI. MHruOUTOpHI, WHULMATOPHl U MPOMOTOPHI LENHBIX peakuuid. Pemokc-peakiui.
DNEKTPOCUHTE3 OPraHUUYECKUX COEANHEHUH.

3.9. MonekynspHble peakiiu (Luc-TpaHC-U30MEpHU3alIns, pacla] MOJIEKYJ, pa3MbIKaHUE IIUKIIOB).
KoapkraTHble peakuuu.

3.10. CornacoBanHble peaknuu. KoHIENus coXpaHeHHs OpOWUTaIbHONM CHMMETPHUU W TpaBHIIa

BynBopaa-I'opmana. ONEKTPOLUUKINYECKHE peakuuy, CUIMaTpOIIHbIE [IEpErpynIIUpPOBKHU.
[Tepunukimueckue peakuu (2+2) u (2+4)-1uKIIONIPUCOC TMHECHHUS. 1,3-JlunonsipHoe
[UKIIOTIPUCOCTUHEHHE.

3.11. ]JIBoiicTBeHHasi pEaKIMOHHAs CIOCOOHOCTh W TAyTOMEPHS OPTraHWYECKHX COCTUHEHUH.
[IpotorponHsle u curMatpomnHblie neperpynnupoBku. IlpaBuno KopuOmoma. Kero-eHonbHOE
paBHOBecue. HwuTpocoenuHeHHUS U HUTPOHOBBIE KHCIOTHl., HUTPO30COECIUHEHUS U  OKCHMBI.
Meramnorponus.

3.12. OcHOBBI (HOTOXMMHHM OPTraHUYECKUX coeauHeHUl. CHHTJICTHBIC W TPUIUICTHBIC COCTOSHUSA,
¢dnyopecuenimst u - pochopecieHnrs, WHTEPKOMOMHAIIMOHHAsA KOHBepcus. (OCHOBHBIE  THIIBI
dhoTOXMMHUUECKUX peakiuii. ABaeHue hoToxpomMmusMa.

4. IlpuHUUIIBI COBPEMEHHOTO OPraHUYECKOTO0 CHHTE3a M YCTAHOBJIEHUSI CTPOEHHUS OPraHUYECKUX
COCTUHEHUN.

4.1. Be160op onTUMAaJIBHOTO MYTH CUHTE3a. [[pUHIMIT pEeTPOCHHTETHYECKOTO aHau3a. JInHelHble u
KOHBEPIreHTHBIE CXeMbl cUHTe3a. CHHTOHBI M CUHTETHYECKHE SKBUBAJICHTHI. 3aluTa (QyHKIMOHAIBHBIX
rpyrmi. MeToabl BBeIeHHS U YAAJICHHS 3alIUTHBIX TPYIIIL.

4.2. OCHOBHBIE ITYTH MMOCTPOEHUSI YIIIEPOJHOTO CKEJIETA.

4.3. Meroapl BBEICHHUS BaXHEUITNX (DYHKIMOHAIBHBIX TPYNI W MYTH Mepexoia OT OIHHX
GYHKIHHA K APYTUM.

4.4. DneMeHTOOpraHNYecKUe coequHeHus (mpou3BoIHbIe hocdopa, Gopa, KpeMHUS, METH, JINTHS,
MarHusi, 0JIoBa) B OpPraHU4eCKOM CHHTE3€. MeTalIOKOMIUIEKCHBIN KaTalus3.

4.5. Ucnonp30BaHNE XUMUYECKUX U (PU3UKO-XUMHUIECKIX METOOB ISl YCTAHOBJICHUS CTPYKTYPBI
oprannyeckux coeauHennit. Cnekrpockonus SMP, OIIP, konebartenbHass ©  3JIEKTpOHHAsS
CHEKTPOCKOIHUS, Macc- M  XpPOMaTO-MaccC-CIIEKTPOMETpHUs. [ 'a30)KMIKOCTHasT M KUAKOCTHAs
xpomarorpadusi, HMOHOOOMEHHasT W  Telb-TIPOHHKAIOMas  XpoMarorpadus,  3nexTpodopes.
PenTrenoctpyKkTypHbIit aHanu3 U dieKTpoHorpadus. Pegpakromerpusi.

4.6. OcoOeHHOCTH OO0OpYIOBaHHWS W METOIUKH TPOBEACHUS peakiuii B TeTrepodazHbIX U
rereporeHHslx cucremMax. CoBpeMeHHBIE MeETOAbl 00paOOTKH pPEaKIMOHHBIX Macc, OYUCTKH U
BBIZICJICHHUS] TIPOAYKTOB. [IpoBeneHne peaknmii Ha TBEPIBIX HOCHUTENSIX. [IpHHITMIIBEI KOMOWHATOPHON
XUMUU.

TexHuka 6€30MaCHOCTH U PKOJOTHYECKHE TTPOOJIEMBI OPTaHUYECKOTO CUHTE3a. “3eyleHast XUMHUS .
TepMoxuMust OprauMdecKkux peakiuil. TemioBon B3phIB.

5. Ucnions3zoBanne DBM B opraHnueckoil XuMuu U HHQOpMaTHUKa

5.1. OcHOBHBIE TIPEACTABIECHUS O IPUMEHEHUN HEAIMIUPHUUECKUX U MOJIYIMIMPUYECKUX METOJIOB
KBAaHTOBO-XMMHUYECKUX BBIYUCICHHUI U pacueTOB METOJaMHU MOJIEKYJISIPHOM MEXaHUKU JI ONpeaesIeHUs
3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUs, KOH(OPMAIIMOHHOIO COCTaBa, TEIJIOT 0Opa3oBaHUS,
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SHEPruil HaNpsHKEHUS M aKTUBAIMM XUMUYECKUX peaklui, KoueOaTeNbHBIX U 3JIEKTPOHHBIX CIIEKTPOB,
PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COEIUHEHHA.

5.2. TpaguuuoHHBIE CpEICTBA XUMHUYECKOW HWH(OpMAlMM W METOABl WX MCIOJIb30BAHUS.
ABTOMaTH3UPOBAaHHBIE HH(POPMAIIMOHHO-TTONCKOBBIE CUCTEMBI.

5.3. Tlomstne 00 OHMIOUPHUYECKUX KOPpEIANUAX CTpyKTypa-cBorcTBO (QSAR, QSPR).
CHexTpoCTpyKTypHbIE KOppensiuud. MalmHHOe MIaHUPOBAaHUE U MOUCK IMyTeH CMHTE3a OPraHUYECKHUX
coenquHeHU. MeToa pacusieHeHHs], BBIOOp TpaHC(POPMOB, PETPOHOB U CHHTOHOB, CIIOCOOOB CBSI3bIBAHUS
CHUHTOHOB JIPYT C IPYI'OM.

II. CunTeTHYECKME METObI B OPTaHMYECKON XUMHUHM U XUMUYECKUE CBOMCTBA COCMHEHUI

1. Ankanbl

1.1. Mertonpl CcHHTE3a: TUAPUPOBAHUE HENPEIACIbHBIX YIJIE€BOJIOPOJOB, CHHTE3 4Yepe3 Jiu-
TUIMANKWIKYIIpAThl, JJIEKTpONHu3  cojeil  kapOoHoBbix  kucinoT (Konnbe), BoccTaHoBieHue
KapOOHUJIbHBIX COEAMHEHUH.

1.2. Peakuuu ankaHOB: rajJloreHUpPOBaHUE, CyIb(oxiopupoBaHue. CeneKTUBHOCTh PATUKAIbHBIX
peakIuii U OTHOCHUTEIbHAs CTAOWJIBHOCTh AJIKWJIBHBIX PAJUKAIOB. TepMHUECKHN M KAaTAIUTUYECKUM
KpekuHr. VIOHHBIE peakIMu allKaHOB B CYNEPKUCIBIX cpenax (IeHTepoBO-JOpPOAHBIE OOMEH U
raJIOTEHUPOBAHUE).

1.3. Iuxioankanel. MeToAbpl CHUHTE3a W CTPOCHHE LMKIIONPOIAHOB, LHUKIOOYTaHOB, LUK-
JIOTIEHTAHOB W LHMKIJIOreKcaHoB. CHHTE3 COEIMHEHUH €O CPEeIHUM pa3MepoM IHMKiIa (aluIOMHOBAs
KOHJIeHcalust). Tumel HampspKeHUsT B IUKIOAJKAaHAX U WX TMOApPA3ICICHHE Ha Majble, CpPEIHUE U
Makpouukibl. KoHbopMalmoHHbIN aHanu3 LUKIOTeKCaHa, MOHO- U JHU3aMEIIEHHBIX LHUKIOT€KCAHOB;
aKcUaJbHBIC U DKBATOPUATBbHBIC CBS3H. BrusHue KOH(OPMAIMOHHOTO MOJIOKEHUS (DYHKIIMOHAIBHBIX
IpyNN HAa UX PEaKIMOHHYIO CIIOCOOHOCTHh B PSAY MPOM3BOAHBIX LIMKIOTEKCaHa Ha MPUMEpPE PeaKIIHii
3aMElIeHMs, OTLICIUICHUST M OKHUCIEeHHs. Peakuum paclmiMpeHuss U CYKEHHUS IUKIOB TMpH
NI€3aMUHUPOBAHUN TEpBUYHBIX aMUHOB (/leMbsHoB). CyxeHue nukia B peakiuun PaBopckoro (o-
rajJoreHITMKIOAIKAHOHBI).

2. AnkeHsl

2.1. MeToapl CHUHTE3a: 3JIMMHHMPOBAHUE TaJIOTEHOBOJOPOAOB M3 AJIKWUITaJOr€HUI0B, BOJBI U3
ciupToB. CHUHTE3 aJKEHOB W3 YETBEPTHUYHBIX aMMOHHEBBIX coiyiel (I"'odman), N-okucell TpeTHYHBIX
amuHOB (Koym). CtepeocenekTHBHOE BOCCTAaHOBIEHUE AIKUHOB. CTEe-pEeOCENIeKTUBHBIA CHHTE3 IIUC- U
Tpanc-asikeHOB w3 1,2-muonoB  (Kopu, VYwuHTEep). PermocenekTuBHBI CHHTE3 aJKEHOB U3
to3miruapa3oHos (Ilanupo). Peaknust Buttura kak perumocnennuyeckuii METOJ CHHTE3a aJIKEHOB.
OcHoBaHusl, ucHodb3yemble B peakiuu. CTaOWIM3UpOBaHHBIE M HECTAOWMIM3UPOBAHHBIE WIIMIBI.
CrepeoxumMusi  peakiuu.  XEMOCEJIEKTUBHOCTh  peakuuu  Burttura.  [lomyuenwe — 3¢upoB
ankuidochoHOBEIX KUCTOT (Muxasnb-ApOy30B) M WX HCIOJIB30BAHHE B CHHTE3€ AJIKEHOB (BapHaHT
Burtura-Xopaepa-Ommonca). O61acTh NPUMEHEHUS PEaKIIUU.

2.2. Peaknuu ajKeHOB: 3JEKTPOPUIBLHOE MPUCOSAMHEHUE TaJJOTEHOB, TaJIOT€HOBOIOPOOB, BOJIBI.
[Iponeccrl, conyrcTBytone AdE-peakiusam: conpspkeHHOE PUCOSANHEHHE, THAPUAHBIC U AIKUIbHBIE
MUTpali. ['MAPOKCH- M aJKOKCUMEPKYypHpOBaHHE. Permo- M cTepeoceneKTUBHOE NPUCOEIUHEHUE
ruipusioB 6opa. Pernocnenuduueckue rugpodopupyro-mie areHTsl. [IpeBpaiienne 60poopraHndeckux
COEIMHEHUH B alIKaHbl, CIIUPTHI, alkuiaragoreHuasl. Okucienue ankeHoB 10 okcupaHoB (IIpunexaes).
[MonsiTHE 00 YHAHTHOMEPHOM JMOKCUIUPOBaHUHU ankeHoB 1o [llapriecy (B mpucyTcTBHH H30MpOMHAIaTa
tuTana u 3¢upa L-(+)-BuHHO# KucaoTel). [uc-ruapokcunupoBanue ankenoB mo Barnepy (KMnO4) u
Kpu-re (OsO4). Oxucnenue ajakeHOB TaJoOreéHOM B NMPHUCYTCTBUU cosel cepeOpa: muc-(Bynsopr) u
tpanc-(IlpeBo) ruapokcunupoBanue. PaaukanbHble peaklMH alKEHOB: MPHCOSAMHEHHE OPOMHUCTOTO
Bojlopofa Mo Xapaily, CEpOBOJOPOAAa U THOJOB. AJUIMIBHOE rajoreHuposanue no Llurnepy.
BryTtpumosnekynsapHas paauKanbHas LHUKJIA3a1Us 6-rajoreHajaKaHoB pu NENCTBUU
TPUOYTHIIONIOBOTUAPUIA. [ €TepOreHHOe THUAPUPOBAHME: KATAlIM3aTOPhI, KATAIUTHYCCKUE  SIIBL.
I'maporeHonus cBsized yriaepoa-rerepoaToM. ['OMOreHHOe TUAPUPOBAHUE: KaTaau3aTOpPbl, MEXaHU3M.
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PernocenekTUBHOCTh TOMOTEHHOTO THIpHpoBaHus. [IpucoenuHeHre CHUHTIETHBIX W TPHUIUIETHBIX
kapOeHOB K ankeHaM. KapOeHOou1bl, X B3aMMO/ICHCTBHE C aJIKEHAMH.

3. AnkuHBI

3.1. Meronpl cHHTE3a: OTIIEIUIEHHE TaJOT€HOBOJOPOJOB W3 JUTaJOreHUIOB, peakmus 1,2-
murunpa3zoHoB ¢ okcunoMm prytu (II) u TeTpaameraToM cBHHIA. YCIOXKHEHHUE YIJIEPOIHOTO CKEJeTa
AJIKWHOB: PEAKIMM alleTWJICHUIOB HATpPUs M MEIHU, MarHUMOPraHWYeCKHX MPOU3BOJAHBIX AJIKHWHOB.
Konnencanust ankuHoB-1 ¢ keroHamu u anbaerunamu (Pasopckui, Pemre).

3.2. Peakuuu ankuHOB. [amoreHupoBanue, rupporajgoreHupoBanue, ruapatanus (Kyuepos).
AneruneH-ajuieHoBasg u3oMepuzanus. CMeleHue TPOMHOM CBSI3M B TEPMUHAIBHOE MOJIOKEHHUE.
OkucnurenbHast KOHACHCALMS TEPMUHAIBHBIX AJIKUHOB B IPUCYTCTBUM COJIEH MEIH.

4. AnkaaueHbl

4.1. Meronpl cunTe3a 1,3-aueHOB: AeruapupoBaHKe aJKaHOB, cuHTe3 PaBopckoro-Penne, kpocc-
CoueTaHHe Ha METAIJIOKOMITJIEKCHBIX KaTaau3aTopax.

4.2. Peakuum 1,3-1ueHOB: TaJOreHUpOBAaHHE U TruaporajoreHuposanue, 1,2- u 14-
npucoeaunenue. Peakuus /{unbca-Anbaepa ¢ akeHaMu U aJKWHAMU, €€ TUIIbI: KapOo-peakius, reTepo-
peakuus. Juensl n queHouIbl. 0-XUHOIUMETAHBI B KauecTBe AueHoB. Katamus B peaknuu Jlumbca-
Anbnepa. CrepeoxuMusi peakiuu. PermocenekTuBHOCTh [4+2]-UMKIONPUCOEAMHEHUSI B Cilydae
HECUMMETPUYHBIX JHEHOB U  AueHouioB. Perpo-peakums dunbca-Anbaepa. IIpumenenue
CUJIOKCHUJIMEHOB B CUHTE3€ AJIMIIUKIIOB ¥ T€TEPOIUKIIOB.

5.CrupThl ¥ IPOCTHIE FPUPHI

5.1. Meroasl cuHTE3a OAHOATOMHBIX CHUPTOB: M3 AQJKCHOB, KapOOHWJIBHBIX COCIUHEHUH,
CJIO’KHBIX 3(pUPOB U KapOOHOBBIX KHCIIOT.

5.2. Peakniuu 0JIHOATOMHBIX CIIMPTOB: 3aMEIIEHUE THIAPOKCHIBHOM TPYIIbI B CIUPTaX Ha rajoreH
(mox AeWcTBUEM TalloTeHOBOJOPOJIOB, TaloreHUIOB (ocdopa M XIOPHCTOrO THUOHMWIA). PeareHThI
peruo- ® CTEPEOCENEKTHBHOTO 3aMemieHus (KoMmruiekchl TpudeHmwipochu-ma ¢ rajoreHamMu H
YETBIPEXXJIOPUCTBIM  yriaepoaom). Jleruaparamuss cnuptoB. OKUCIEHHWE NEPBUYHBIX U BTOPHYHBIX
cnupToB. PeareHThl OKHCIEHHST Ha OCHOBe coeauHeHurd xpoma (VI), numokcuma wapraHia u
numeruicynbhokcuaa (meroast Mo dera u CepHa).

5.3. Meroasl CHUHTE€3a U PEaKIUMU ABYXaTOMHBIX CIHUPTOB. OKUCIUTENIBHOE paciierienue 1,2-
JIMOJIOB (MOHAs KUCJIOTA, TeTpaaleTaT cBuHIA). [InHakoIuHOBas eperpynmnupoBKa.

5.4. Metonpl cuHTE3a MPOCTHIX A(PHUPOB: peakius BuiibsiMcOoHa, aTKOKCHMEPKYpHpOBa-HUE
CIIUPTOB.

5.5. Peakuuu mpocThix 2UpoB: 00pa30BaHME OKCOHUEBBIX COJICH, PACIICINIEHUE KHUCIOTaMHU.

5.6. 'maponepokcusl. KpayH-3¢upsl, Hx noixydeHue U IpuMEHEHHE B CHHTE3E.

5.7. Oxcupanbl. CrnocoObl Tmony4deHHUs. PackpplTHe OKCHPAHOBOTO IMKJIA TION JACHCTBHEM
ANIEKTPOPUIIBHBIX M HYKJICO(PHUIBbHBIX ar€HTOB.

6. Apnerunnsl U KETOHEI

6.1. MeTonpl TOMy4YeHUs AIbICTHIOB U KETOHOB: M3 CIIUPTOB, TPOU3BOTHBIX KAPOOHOBBIX KUCIIOT,
AJKEHOB (030HOJIN3), AIKMHOB (THIPOOOPHPOBAHKE), HA OCHOBE METAUIOOPTAaHUUECKHX COCTUHEHUHU.
AuunupoBanue u (pOpMIITUPOBAHNE APECHOB.

6.2. Peakiiuum anbierui0B U KETOHOB: IPUCOEAUHEHHUE BObI, CHUPTOB, TUOIOB. 1,3-/[uTHanbl 1 ux
UCIIONIb30BaHUWE B oOpranuyeckoM cuHTe3e. OOpamienne mnonsipaoctd C=0O rpymmel. [lomydenue
OUCYIb(QUTHBIX MPOU3ZBOJHBIX W LIMAHTHAPUHOB. B3anMopelicTBue anbJeruioB U KETOHOB C WJIMAaMU
docdopa (Burrtur) u cepsl. BlaumoneiicTBue anbaeru-I10B U KETOHOB C a30TUCTHIMH OCHOBAHUSIMHU.
[leperpynnupoBka bekmana. B3aumoneicTBUE anbIEeTUIOB M KETOHOB C METAJUIOOPTaHMYECKUMU
COCIMHEHUSIMA. EHaMHHBI, HX QJIKWIMPO-BAaHUE U  AUWIMPOBAHHUE. AJbJAOJIBHO-KPOTOHOBAS
KOHJICHCALlUs aJbJETUI0OB U KETOHOB KaK METOJ YCIOXKHEHHUS YIJIepoJHOro ckenera. HampasrneHnHas
albJ0JbHAS KOHACHCAIUS Pa3HOMMEHHBIX JIbJIETUIOB C UCIOJIb30BAHUEM JIMTUEBBIX U KPEMHHEBBIX
3¢upoB eHonoB. KonaeHcanus anpAeTMIOB W KETOHOB C MAaJOHOBBIM 3(QHUPOM U APYyrUMHU
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COCTMHCHUSIMHU C aKTUBHOM METHJICHOBOMU Tpymnmoi (KueBenarenas). AMHUHOMETHIMPOBAHKUE aTbACTHIOB
u keroHOB (Mannux). bensounHoBas xonneHcauusi. KonaeHcanmus ¢ HuTpoankaHamu (AHpH).
BoccraHoBneHue anpAerHioB U KETOHOB JO CHHUPTOB, pPEAreHThl BOCCTaHOBIECHMS. Jle30kcu-
TeHUPOBAaHUE aJbJACTHIOB M KeTOHOB: peakuun Kiemmencena u Kmkuepa-Bonbsda. Oxucnenue
aJIbJIETU0B, peareHThl okucieHus. OKUcIeHne KEeTOHOB HaJKuciaoTamu 1o baitepy-Bumurepy.

6.3. a,p-HemnpenenbHble anbpaeruasl U KeTOHbL. MeToAbI MONydeHUs: KOHJACHCALUU, OKUCICHUE
QUTWIOBBIX crupToB. Peakums 1,2- u  1,4-mpucoenviHEHUs] JTUTUMOPTaHUYECKUX COCIMHEHU,
TPUAIKWIOOPAHOB, IHAIKWUI- W JWAPUIIKYNPATOB, LHUAHUCTOTO BOJOPOAA, TaJOr€HOBOJOPOIOB.
ONoKCUIUPOBaHUE O, B-HEeTpeAeTbHBIX KeTOHOB. CONpsyKeHHOE MPUCOEANHEHNE SHOISITOB U €HAMHHOB
K O,B-HempeneNnbHbIM anpaerugaM W kKeToHaMm (Mwuxasne). JIoHOpHI W akuenTopsl Muxass.
Karanuzatopel peakiuu, ee oOpaTuMocTh. Perpo-peakums. Peakumum anenupoBanus. Bapuant
Pobuncona. Hcrnonp3oBaHue  [(-XJIODKETOHOB M INPOW3BOAHBIX OCHOBaHMKW MaHHUXa. 0O-
CununupoBaHHble BUHIWIKETOHBI (CTOPK) U €HaMUHBI B PEAKIUAX aHHEIHUPOBAHUS.

7. KapOOHOBBIE KUCIIOTHI U UX MTPOU3BOIHBIC

7.1. MeTroasl CHHTE3a KUCIIOT: OKUCJIEHHE IEPBUYHBIX CIIMPTOB U AJIbJIETUOB, AJIKEHOB, aJIKUHOB,
QIKWIOCH30JI0B, THAPOIN3 HUTPUIIOB U APYTHX MPOU3BOJHBIX KapOOHOBBIX KHCJIOT, CHHTE3 Ha OCHOBE
METAJIJIOOPraHUYECKUX COCTMHEHU, CHHTE3bl Ha OCHOBE MaJIOHOBOTO 3(upa.

7.2. Peaknuu KapOOHOBBIX KHCIIOT: rajoreHupoBaHue 1o [emo-Ponbrapary-3eiIuHcKoMY,
NUPOJIUTUYECKAs KeTOHU3aIus, 31ekTpoian3 no Konnbe, nexkapOokcunupoBanue mo XyHCAUKKEDY.

7.3. MeTozapl NOMy4YeHUsI TPOU3BOAHBIX KapOOHOBBIX KHUCIIOT: TaJOr€HaHTUIPUIIOB, aHTUIPHUIOB,
CIIOKHBIX 3(pUPOB, HUTPUIIOB, aMUI0B. KeTeHbl, UX IoTyyeHne U CBOMCTBA.

7.4. Peakuun TpOU3BOAHBIX KapOOHOBBIX KHCJIOT: B3aHMMOACUCTBHE C HYKICO(PUIHLHBIMHU
peareHTamu (Boja, COUPTHI, aMMHAK, aMHHbBI, METAIZIOOpraHu4eckre coeauHeHus). BoccrtaHoBneHnue
TaJIOTEHAaHTUIPUAOB 10 aJIbJErHI0B MO PO3€HMYHIy ¥ KOMIUIEKCHBIMM TUApPUIAMH METaJIOB.
B3anMozeiicTBre raJoreHaHruaIpuIoB C Jua3oMeTaHoM (peakmus ApHara-Jincrepra). BocctanoBnenue
CJIOKHBIX 3()MPOB O CIUPTOB U albJAETH]IOB, HUTPHJIOB — JI0 AMHUHOB U aJIbJECTHJIOB KOMIUICKCHBIMU
TUApPUAAMH METaJlJIOB. MaloHOBas KHCJIOTa: CHHTE3bl C MAaJOHOBBIM 3(dupom, peakuus Mwuxasis,
KoHzneHcauuu c¢ anpaerunamu  (KueBe-narenn). CrnoxkHodupHas u anMiIoWHOBas KOHJIEHCALIUU.
Ocob6enHocTr 3pUPoOB IBYXOCHOBHBIX KUCIIOT (00pa3oBaHre KapOOIMKIIOB) B ATUX peakiusax. CIoKHbIS
3(HPHI 0-TAJIOTEHOKUCIIOT B peakiusax Peopmarckoro. AneToykCycHbI 3pUp U €ro HCIoIb30BaHUE B
CUHTE3E.

7.5. Metoapl cUHTE3a O,B-HENpeAeTbHBIX KapOOHOBBIX KUCIIOT: JErHApaTalus THAPOKCUKHUCIOT,
peaknuu KueBenarensi, Buttura, [lepkuHa (CHMHTE3 KOpPUYHBIX KHUCIOT). Peakiuu mpucoeguHeHus 1o
JIBOWHOM CBsI3U. BpoMo- 1 n010-1aKTOHU3AMS 0, 3-HeTpeIeIbHBIX KApOOHOBBIX KHCIIOT.

8. CUHTETHYECKOE HCIOJb30BaHUE PEAKIUN SIEKTPOPUIHLHOTO 3aMEIICHHS B apOMaTHYECKOM
pany. Krnaccudukanms peaknuii  apoMaTHMYecKoro  3IeKTPOGHIBHOIO  3aMmelleHus. BiusHue
3aMecTuTeNed B OCH30JbHOM KOJIbLIE Ha CKOpPOCTh M HAINpaBieHHE SJIEKTPO(YUILHOTO 3aMEICHHUS.
CornacoBaHHasi 1 HECOTJIACOBAaHHAs! OPUEHTALIMSL.

8.1. HutpoBanwme. Hutpytomue areHTsl. MexaHu3M peakiiuu HUTpoBaHus. HutpoBanue 6eH3omna u
ero 3amenieHHbIx. HurpoBanue 6udenmna, HapranuHa, apoMaTHIECKUX aMMHOB U (penomna. Ilomyuenue
MOJIMHUTpOcoeIMHEeHn. MIico-aTtaka M HIICO-3aMEIlEHHE B PEaKUUsAX HUTpoBaHMs. BoccraHoBineHue
HUTPO-TPYIIIBI B PA3IUYHBIX YCIOBUSX.

8.2. T'anorenupoBanue. ['asoreHupyrommue areHTbl. MexaHu3M TaJOT€HUPOBAHUS apeHOB M HX
IIPOU3BOIHBIX.

8.3. CymbdupoBanue. Cynbdupytomnme areHTsl. KuHeTHUECKUi U TEpMOAMHAMUYCCKUN KOHTPOJIh
peakiuu (cynbdupoBanue penona u HapTanuHa). [IpeBparienue cynbdo-rpymnms.

8.4. AnxunmupoBanue apeHoB 1o Dpuaemo-Kpadrcy. Ankwmmpyromge areHThl. MexaHu3m
peakiuu. [lonmmankunuposanue. IloGouHBIE TpoIECCH: HM30MEpU3aLUs AIKWIMPYIOIIETO areHra u
KOHEUYHBIX MPOAYKTOB. CHHTE3 qUapwil- U TPUAPUIMETAHOB.
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8.5. AmiIupoBaHue apeHOB. AMIMPYIONIME areHThl. MexaHu3M peakuuu. PernocenekTuBHOCTD
ammuupoBadus. OcOOCHHOCTH anuaupoBaHus (eHoNoB, meperpynmupoBka @puca. GopmunupoBaHue
no ['arrepmany-Koxy, ['arrepmany u Bunbscmeiiepy. O61acTh IpUMEHEHUS dTUX PEaAKITUH.

9. HutpocoenuHeHHsI 1 aMUHBI

9.1. Hurpoankansl. CUHTE3 U3 aJKWITAJIOreHUA0B. KHCIOTHOCTh U TayTOMEpPHUS HUTPOATKAHOB.
Konpnencanust ¢ kapOoHUIBHBIME coeuHeHUsMU (AHpu). BoccranoBnenue B amunbl. [IpeBparienune
BTOPUYHBIX HUTPOATKAHOB B KeTOHBI (Mak-Mappn).

9.2. MeTobl MONYYCHHUS] aMUHOB: aJIKIJIMPOBAHUE aMMHaKa ¥ aMUHOB 1o ['odmany, dranumuga
kanus (['abpuamib), BOCCTAHOBICHUE A30TCOMAEPKAIIMX MPOW3BOIHBIX KAPOOHWJIBHBIX COCTUHECHUU W
KapOOHOBBIX KHCJIOT, HUTPOCOECIMHEHMH, aikunazunos. [leperpymmupoBku ['opmana u Kypuwmyca.
CuHTe3 aMHHOB C TPETHUYHBIM alKWIbHBIM paaukaiom (Purrep), B3aumopeicTBue ajabAETUIOB U
KETOHOB ¢ (hopmuarom aMmmonus (Jleiikapr).

9.3. Peakiuu aMuHOB. AJKWIMPOBAaHWE M alMiupoBaHHe. TepMHUYECKOe pasyIoKEHHUE
THUAPOKCUIOB TeTpaankwiaMMmoHus 1o ['opmany. OKUCIEHHE TPETUYHBIX aMHHOB 10 N-OKCHIOB, UX
tepmosin3  (Koym). Tlomydenue wHutpoHOB u3 N,N-IHAIKUITHAPOKCHMAMHUHOB. Peakmuum [3+2]-
[UKIIOTIPUCOCTUHEHUSI HUTPOHOB (00pa30BaHME S-YICHHBIX a30TUCTBIX T€TEPOIUKIIOB).

10. MeToibl CUHTE3a U PEaKIIUK apOMAaTUUYECKUX TETEPOLMKINYECKUX COSAMHEHUIN

10.1. [IaTH4IEHHBIE TETEPOIMKIBI C OMHUM TerepoaTomoM. Dypan, muppoi, Tnoden. Cuares u3
1,4-nuxapOonnnpHbIX coenuuennii (ITaanp-Kuopp). Cuntes mupposioB no Kuoppy u o INanuy. Cunres
3,4-n3aMeeHHbIX THOQEHOB 1Mo XUHCOepry. Peakiuu 35eKTpoiIbHOTO 3aMEICHHS B MATHUICHHBIX
apoMaTHYECKHX TeTepOoIMKIax: HUTPOBAaHME, Cylb(upoBaHHE, TrajloreHHUpoBaHUE, (OPMUIUPOBAHE,
amuupoBanue. Mupon. CuHTE3 MPOW3BOAHBIX HMHIONA M3 (EHWITHApa3uHa W KEeToHOB (Dwuiiep).
CuHTe3 WHAOJIA W €ro TMPOM3BOAHBIX W3 2-anuiaaMuHOTONyoJioB (Manenynr). Peaknuun
ANIEKTPOPUIBHOTO 3aMEIICHUss B THUPPOJILHOM KOJbIIE HWHIONA: HHUTPOBaHHE, (OPMUIHPOBAHUE,
raJIoreHUpOBaHUE.

10.2. IecTuuneHHble apOMaTHYECKHE TETEPOLMKIbI C OJHUM rerepoaromMoM. llupuaun u
xuHOJMH. CUHTE3 MPOM3BOAHBIX NMUpHANHA 1o ["anuy. CMHTE3 4YaCTUYHO THJIPUPOBAHHBIX MPOU3BOJAHBIX
nupuanHa myteM [4+2]-uuknonpucoenuHenus (rerepopeakuus Juibca-Anbaepa). CUHTE3 XHHOJIMHA U
3aMEIICHHBIX XWHOJWHOB W3 aHWIMHOB mo Ckpaymy u [e6-Hepy-Mwmiepy. Peaknum nupuanHa u
XUHOJIMHA C alKuiragorenugamMu. OKHUCIEHHE W BOCCTAHOBJICHUE MHUPUJIMHA W XHMHOJUHA. Peakuun
9MeKTpOUIBHOIO  3aMEIIeHHsT B NUPUIMHE U XHUHOJHMHE: HUTPOBaHUE, Cylb(upoBaHue,
ranoreHupoBanue. N-OKUCH NUPUANHA U XUHOJMHA M UX HCIOJIb30BAHME B PEAKIMM HUTPOBAHUA.
HyxneodunbHoe 3amelieHne arToMOB BOJIOPO/ia B MUPHUIMHE U XUHOJIUHE B PEaKLUAX B aMUJIOM HaTpus
(Unun6abun) u peHmI-mutueM. 2- 1 4-MeTHIMUPUINHBI U XHHOJIMHBI KaK METUIICHOBBIE KOMITOHEHTHI B
KOHJCHCALIUAX C aJbAeTUIaMH.

5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH
[Ipu mpoBeieHNY 3aHATUI HCIIONB3YIOTCS 00pa30BaTEIbHbBIE TEXHOIOTHH
v\ TEXHOJIOTHsI IPOBIEMHOI0 00yUCHHS,
v TCXHOJIOTHA PAa3BUTUA KPUTUUCCKOI'O MBIIIIJICHUS,
v TEeXHOJIOTHS Y4eOHOMN THUCKYCCHH.
IIepedyenn UH(POPMALIMOHHBIX TEXHOJIOTUA, HCIIOIB3YEMBIX npu OCYIIECTBIECHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCHUIUIMHE: TEXHOJIOTHH CMEIIaHHOTO 00yUeHH .

6. YueOHO-MeTOAMUYECKOE OOecTieYeHHe CAaMOCTOSITeIbHOM PadoThl 00yYaKOIIHXCS
CamocrostenbHas pabota o0OydyaroOmMXCsl HAINpaBieHAa Ha YIrIyOJIeHHOE CaMOCTOSTENbHOE
U3ydCHUE OTNCNIBHBIX Pa3/esioB W TeM pabodel mporpammbl. CamocTosTenpHas padoTa MPOXOAUT B
dopme U3ydeHHs TEOPETHUECKOro MaTrepuaia (JIEKUui, peKOMEeHI0OBAaHHOM JINTepaTypbl, B TOM YUCIIE U
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CaMOCTOSITEIbHOTO TIOMCKa MaTepuajoB B riaobambHOW cetn, BKIouas OBC "YHuBepcurerckas
OoubnuoTeka oHaiH").

[TomHOCTPIO BECh METOAMYECKHUN MaTepHal IO OOECIICUCHUIO CaMOCTOATEIbHONW pPabOTHI
cTynenToB npuBoautcs B [Ipunoxenun 1 x PIL.

7. XapaKkTepuCTHKA OIEHOYHBIX CPEACTB /sl TEKYyllero KOHTPOJS YCIeBaeMOCTH W
NMPOMEKYTOUYHOH aTTecTAlMU 00y4aI0IMXCs N0 JMCHUIJIMHE

Bxonnass nuarHocTrka TpPOBOIUTCS B (GopMe coOeceloBaHUs C MOCIECIYIOIIMM O0CYXICHUEM
pe3yNbTaToB.

Kannunatckuii 5x3aMeH IpOBOUTCS B YCTHOM (opme.

OneHka «OTJIIMYHOY CTaBUTCS MPU YCIOBUH:

— BCE BOIPOCHI 3K3aMEHAIMOHHOTO OWJIETa PACKPBITHI MOJTHOCTHIO;

— o0yyaroluiics BiageeT OCHOBHBIMU TEOPUSMU U ITyOOKO MOHUMAET UX COACPIKAHMUE;

— UMEET SICHOE MPEJICTABIICHUE CBSI3U TEOPHUH U MPAKTUKU B paMKaX M3JIaraeMoro MaTepuaa;

— YBEPEHHO BJaJEeT HEOOXONMMBIMM METOJaMH pELICHUS KOHKPETHBIX 3a]ad, MOXET
MPOWLTIOCTPUPOBATH OCHOBHBIE MOJIOKEHUSI TEOPUU KOHKPETHBIMU ITPUMEPAMU;

— SCHO W YETKO JaeT OCHOBHbIE ompejesieHus. Brageer TEpMUHOIOTHYECKUM U TMOHATUHHBIM
anrapaTom;

— Pa3BEpHYTO OTBEUYAET HA JOMOJIHUTEIbHBIE BOIIPOCHI.

OLeHKa «XOpOII0Y CTaBUTCS MPU YCIOBUU:

— BOIPOCHI IK3aMEHAIMOHHOT'O OUJIETa PACKPBITHI 110 CYIIECTBY;

— o0yyJarouiics B IeJIOM BIIaJIee€T OCHOBHBIMU TCOPHSIMH M IOHUMAET UX COJACPIKAHHE;

— UMeeT o011ee MPECTaBIEHUE O CBA3M TEOPUH U IIPAKTHKHU B paMKax M3JaraéMoro Marepuania;

— BIaJE€eT B IEJIOM HEOOXOAMMBIMH METOJAaMH pEIIEeHUs KOHKPETHBIX 3a/ad, MOXKET
MPOUJUTIOCTPUPOBATH OCHOBHBIE MOJIOKEHUSI TEOPUU KOHKPETHBIMHU MPUMEPAMU;

— B JIOCTaTOYHOM Mepe BIIaJIeeT NOHATUINHBIM U TEPMUHOJIOTUYECKUM aIapaToM;

— UMEeT 3aTpyIHEHUs IPU OTBETE Ha JOMOJHUTEIbHbBIE BOITPOCHI.

OLneHka «yA0BJIETBOPUTEIBHO» CTABUTCS MPU YCIIOBUH:

— BOIPOCHI IK3aMEHAIMOHHOT0 OHUJIeTa PACKPBIThI, HO HE MOJIHOCTHIO;

— ciiaboe MOHMMAHHE CBS3M TEOPHUU U TIPAKTHUKHY;

— oOydarmuics MOXET NPOWLIIOCTPUPOBATh OCHOBHBIEC IOJIOKEHHUSI TEOPUM KOHKPETHBIMH
npuMepamMu, HO UMEET 3aTPyAHEHUs IPU PEIICHUU HEKOTOPBIX 3a/1a4;

— o0yyaronuiicss He JEMOHCTPUPYET YBEPEHHOTO BIAJACHUS MOHATHUHHBIM U TEPMHHOIOTHUYECKUM
anrapaTom;

— JIONOJIHUTENBbHBIE BOIIPOCHI BHI3BIBAIOT 3aTPyIHEHUE.

OLeHKa «HEYAOBJIETBOPUTEIBHO» CTABUTCS MPU YCIOBHHU:

— OosbIas YacTh BOIPOCOB 3K3aMEHAI[MOHHOTO OUJIETa HE PACKPBITA;

— oOyyaromuiicss He MOXET MPOWLIIOCTPUPOBATH OCHOBHBIE TOJOKEHHUS TEOPHH KOHKPETHBIMU
pUMepaMu, He MOKET IPUMEHUTh TEOPHUIO IIPU PEILIECHUU KOHKPETHBIX 33/1a4;

— HET OTBETOB Ha JIOMOJIHUTENIbHBIE BOIIPOCHI.

8. YueOHO-MeTOIMYecKoe U HHPOPMAIHOHHOE 00ecniedeHUe TN CIUTTHHBI

OcHOBHas uTeparypa:
1. l'opnenxo, B.A. Opranndeckas xumus: yueoHoe nocodue / B.A. T'opnenko, JI.B. Kysnenosa, E.A.
Supikuaa ; MuHucTepcTBO oOpa3zoBaHuMss W Hayku Poccumiickoit ®Depepanum, DenepanpHOe
rOCyJapCTBEHHOE  OIO/DKETHOE  00pa3oBaTelbHOE  YUPEKICHHE BBICHIETO  MNPOQPECCHOHATBHOTO
obpazoBanus «MOCKOBCKUH MEeIarornuecKuii rocyIapcTBEHHBIN yHUBEpcUTeT». - Mocksa : [Ipomerei,
2012. - 4. V, VL - 398 c. - bubnmorp. B kH.. - ISBN 978-5-7042-2377-1 ; To e [DAEKTpOHHBIN
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=363826
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2. 3axapoBa, O.M. Opranundeckas xumusi: OCHOBBI Kypca : yueOHoe mocooue / O.M. 3axapora, N.1.
IlectoBa ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepaunu, ODenepaabHoe
TOCYJapCTBEHHOE  OIO/DKETHOE 00pa30oBaTeIbHOE  YUPEKACHHE BBICHIETO MPOQECCHOHAIBHOTO
oOpa3zoBanus «HmKkeropoackuii TOCyIapCTBEHHbBIM apXUTEKTYPHO-CTPOUTEIbHBIN yHUBEpcHTET». - H.
Hogsropox : HHI'ACY, 2014. - 89 c. : tabmn., ui. - bubnuorp. B kH. ; To xe [DnexkTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=427643

3. Camyunos, f.JI. PeaknmonHass crocOOHOCTh OPTaHMYECKUX COEAMHEHUH : ydeOHoe mocodue /
. 1. Camyunos, E.H. YUepesosa ; MunucrepctBo oOpa3oBanusi u Hayku P®, OenepaibHOe areHTCTBO
no oOpaszoBaHuio, ['ocymapcTBeHHOE oOpa3oBaTellbHOE yupekJeHHe Briciiero npodeccruoHanbHOro
oOpa3zoBanus KazaHckuii rocyjapCTBEHHBIN TEXHOJIOTHYECKUN yHUBepcuTeT. - Kaszanp : M3garenscTBo
KHUTY, 2010. - 430 c. : ., tabn., cxeM. - bubmuorp. B kH.. - ISBN 978-5-7882-0941-8 ; To xe
[Dnexrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=259047

4. Topnenko, B.A.Opranmueckas xumus : ydeOHoe mocobue / B.A.Topnenko, JI.B. Ky3nemnosa,
E.A. flupikuna ; MuHucTepcTBO oOpa3oBaHusi M Hayku Poccuiickoit ®enepanun, PenepaibHoe
rOCyJapCTBEHHOE  OIO/DKETHOE  00pa3oBaTeIbHOE  YUPEKIACHHE BBICHIETO MPOQECCHOHAIBHOTO
o0pa3zoBaHus «MOCKOBCKHIA MEearorn4eckuii rocy1apcTBEHHBIN YHHUBEpCUTET». - MockBa : IIpomereii,
2012. - Y. I, II. - 294 c. - ISBN 978-5-7042-2345-0 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=211718

5. Topnenko, B.A.Oprannueckas xumusi : ydeOHOe mocobue / B.A.Topnenko, JI.B. Ky3neroga,
E.A. flupikuna ; MuHucTepcTBO o0Opa3zoBanus M Hayku Poccuiickoir ®epepanmu denepaabHoe
TOCYJapCTBEHHOE  OIO/DKETHOE  00pa3oBaTeIbHOE  YUPEKACHHE BBICHIETO MPOQECCHOHAIBHOTO
o0pa3zoBaHus «MOCKOBCKHIA MeJarorn4eckuii rocy1apcTBEHHBI YHHUBEpCUTET». - MockBa : IIpomereii,
2012. - Y. I, IV. - 414 c. - ISBN 978-5-7042-2324-5 ; To e [DnexTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=211719

6. Kum, A.M. Oprannueckast xumus : yaeOHoe mocooue / A.M. Kum ; MunHmuCcTepcTBO 00pazoBaHus
Poccuiickoit ®@enepanun, HoBocubupckuii I'ocynapcrBennsiii I[lenarornueckuii YHuBepcuter. - 4-¢
U3]1., uctp. U nom. - HoBocubupck : Cubupckoe yHUBEpCUTETCKOE n3aarenbeTo, 2004. - 848 ¢. - ISBN
5-94087-156-9 ; To xKe [DmeKkTpOoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=57255

7. Henucos, B.fl. Crepeoxumus OpraHu4ecKuUX cOeAWHEHHH : ydeOHoe mocobue / B.S. JleHucos,
J.JI. Mypeimikun, T.H. I'pumenkoBa. - 2-e wu3a., uchp. w jgon. - KemepoBo : Kemeporckuii
rocynapcTBeHHbI yHHBepcuTeT, 2013. - 228 c¢. - ISBN 978-5-8353-1526-0 ; To e [DneKTpOHHBIA
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232336

JononHuTensHas auTeparypa:
1. AnucumoB A.B. u xap. MonekynaspHble NEpPErpylNIUpPOBKH CEPAOPraHMUECKUX COETUHEHMI.
Oprannueckue cyabduasl. - M.: U3a-Bo Mock. yH-Ta, 1989. - 120 c.
2. bakcron UI.P. m np. BBeneHune B CTEpEOXMMHIO OPraHMYECKUX COEAMHEHMM: OT MeETaHa 10
MakpomoJiekyi. - M.: Mup, 2009. - 311 c.
3. beiinep P. Atomsl B Monekynax. Ksanrosas teopus. - M.: Mup, 2001. - 532 c.
4. bekkep ['. BBeneHue B 3I€KTPOHHYIO TEOPUIO OpraHMYEeCKUX peakuui. - M.: Mup, 1977. - 658 c.
5. byrtoipckas, E.B. KommbioTepHass XuMusi: OCHOBBI T€OpUHM M paboTa ¢ mporpammamu Gaussian H
GaussView. — M.: COJIOH-TIPECC, 2011. — 224 c.
6. 'mnecniu P. ['eomerpust Mmonexyin - M.: Mup, 1975. - 278 c.
7. I'puboB JILA. Ot Teopum CIEKTpOB K TeOpuH XuMHUeckux mpespamenuii / Poc. AH. Hucr-T
reOXUMHUH U aHanuT. xumuu uM. B.1. Bepuazackoro. - M., 2001. - 366 c.
8. I'puboB JI.A. DiieMEeHTHl KBAHTOBOW TEOPUHU CTPOEHHUS U CBOWCTB MoJieKyn. — Jlonronpynnsiii: U3,
nom Unartennekt, 2010. — 310 c.
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9. leancos B.A., Mypeimkun J[.JI., UyiikoBa T.B. Opranuueckas Xxumus: ydeOHUK IS By30B. — M.:
Bricr. mikomna, 2009. — 544 c.

10. Jxoyab ., Cmut I'. OCHOBBI XUMUH I€TEPOLUKINYECKUX coenuHeHui. — M.: Mup, 1975. — 398 c.
11. 3arpaanuk P., [Tonak P. OcHoBBI kBaHTOBOM Xumuu. - M.: Mup, 1979. — 246 c.

12. Unmuen 3. u ap. OCHOBBI OpraHWYecKON cTepeoxumuu / mep. ¢ anria. bpenuxun A.A u ap. - M.:
BMHOM, 2007. - 703 c.

13. Nuaronea K. Teopernueckrne 0CHOBBI OpraHM4eckoil xumuu. - M.: Mup, 1973. — 1055 c.

14. Knmapxk T. KommerorepHas xumus. KommbprorepHas xumus. IlpakTnueckoe pykoBOA-CTBO IO
pacueram CTPYKTYpbl U SJHEprun MoJiekyil. — M.: Mup, 1990 - 385 c.

15. JIn Jlx. Imennble peakuuy. Mexann3msl oprannueckux peakuuii - M.: BUHOM, 2006. - 456 c.

16. MantpoB C.H. XuMus reTepolMKINIeCKuX COCTMHEHUN U CHHTEe3 (hapMCyOCTaHIIMI Ha X OCHOBE :
yue6. mocobue / C.H. Mantpos, P.P. lamkun, M.FO. Komapunkux ; Poc. xum.-texnoun. yH-T um. . W.
MengeneeBa. - M. : PXTY um. JI. 1. Mengeneera, 2015. - 196 c.

17. Mappen x., Kerrn C., Tegnep Jx. Xumnueckas cBa3b. M.:Xumus, 1980. - 387 c.

18. Mapu JIx. Opranunyeckas xumusl, B 4-x T. - M.: Mup, 1987.

19. Munkua B.U., Cumkun b.S., Munses P.M. KBaHTOoBass XuMHsI OpPraHHYeCKUX COCAMHCHUU.
Mexanu3mbl peakiuid. - M.: Xumus, 1986 - 246 c.

20. Munkus B.1., Cumkun b.51., Munses P.M. Teopus ctpoenust Moseky:n (D1eKTpOHHbBIE 000JI0YKH). -
M.: Breicmas mkoia, 1997. - 407 c.

21. HedenoB O.M. u ap. Xumus kapOeHoB. - M.: Xumus, 1990. - 303 c.

22. Tlertun 10.A., Bunkos H.B. ®usznveckre MeTobl ucciaeaoBanus B xumuu — M.: Mup, 2009. — 638
c.

23. Iloxapckuii A.®. TeopeTnuueckrne OCHOBbBI XUMHH T€TEPOLMKIIOB. - M.: Xumus, 1985. - 280 c.

24. Iloranos B.M. Crepeoxumus. - M.: Xumus, 1988. — 463 c.

25. PeyroB O.A. Opranwyeckas XuMus: YUYEOHUK [JII CTYIEHTOB BY30B, OOYYarO-IIMXCS IO
HanpasJjieHUIo U cnenranbHocTh "Xumus'": B 4-x vactax. - M.: BU-HOM, 2004. - 4 T.

26. Po6eptc [Ix. u n1p. OCHOBBI oprannyeckor Xxumuu. B 2-x Tomax. - M.: Mup, 1978

27. Caiike I1. Mexanu3Msbl peakuuii B opranuueckoil xumuu. - M.: Xumus, 1977. - 319 c.

28. Cmut B.A. u np. OCHOBBI COBPEMEHHOI0 Opranmdeckoro cuuresa. - M.: bBMI-HOM, 2009 - 750 c.
win n3ganue M. : BUHOM. Jlabopatopust 3Hanuii, 2014. - 750 c.
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Pecypcol nH(pOpMannoHHO-TeIEKOMMYHUKAITMOHHOM ceTh « HTepHEeT»!

Cucrema »5SIEKTPOHHOM MOAJEPXKKH o0Opa3zoBaTenbHOTO rmporecca «Moil  yHUBEpPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:

ObC «YHuBepcureTckas Oubmnorexa ongaim» WwWw.biblioclub.ru



https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
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Dnextponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru

Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMuoe obecredeHne: omneparuonHas cucrema Microsoft Windows, maker o¢HCHBIX
nporpamm Microsoft Office n(umu) LibreOffice, untepuer-Opaysep Microsoft Edge m(umm) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne T CIUUTITUHbI

VY4eOHble ayAUTOPUH:

- JUIA TPOBEJICHUS 3aHATHH JICKIIMOHHOTO THUIA C KOMIUIEKTOM CIECIUATU3UPOBAHHON Y4eOHOMH
MeOeTM W TEXHMYECKUMHU CPEICTBaMU OOYYCHHs, CIHYXAIIUMHU [UIS TPEJOCTAaBICHUS ydeOHOU
uH(popMaIuu OOJIBIION ayAUTOPHUH;

- Uil TPOBEJCHUS 3aHATUH CEMUHAPCKOIO THUIA, KOHCYJbTALMM, TEKYLIEro KOHTPOJA U
MIPOMEKYTOUYHON aTTECTAllUh C KOMIUICKTOM CIEIUATU3UPOBAHHON Y4eOHONW MeOeIu U TeXHUYSCKUMU
CpeAcTBaMu O0y4YEeHHUS.

[Tomerenne st caMOCTOSITEILHON pPabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIICIHAIU3UPOBAHHOM
yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTHIO MOAKIIOUECHUS K cetn «HTepHeT» u
obecnieuenuem noctyma B JUOC.


http://lib.ivanovo.ac.ru/index.php/ek
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ABTOp pabGoueii mporpamMMbl JMCUMIUIMHBI. 3aBenyromui kadeapod GyHIaMEHTAIHPHOU H
NPUKIaaHON XuMuH, mpodeccop, JoKTop xumudeckux Hayk Kycrosa T.IL

[Iporpamma paccMOTpeHa U yTBEpXKIeHa Ha 3acelaHud Kadeapbl (QyHIAMEHTAIBHOU U
npukiaaaHo xumuu 29 asrycra 2024 r., mpotokoin Ne 14,

[Iporpamma oOHOBIIEHA
IPOTOKOJI 3aceanus kadenpsl No OT « » 20 T
CormacoBaHo:

PykoBonurens OI1 /

(moxnuce)
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