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1. BUabl YYEBHOM JEATEJIBLHOCTH, CIIOCOB U ®OPMBI EE ITPOBEJIEHMA,
TPYJOEMKOCTDb JUCIHUIIJINHBI

Bunbl yueGHOM AesSTeIbHOCTH: ayAUTOPHBIEC 3aHATUS - 1 3a4eTHas €AMHUIIBI TPYia
(36 uacoB), camocTosTeabHas pabora — 4 3aueTHBIX eauHull Tpyaa (144 gaca), Bcero — 5
3a4eTHBIX eauHUI] TpyAa (180 vacos).

dopma npoBeeHUS ay IUTOPHBIX 3aHATHI — JIEKIIUU U KOHCYJIbTAINH.

B pamkax wyacoB caMOCTOATENbHOH pabOTBl MO YKa3aHUIO TpenojaBaTesis
acTMpaHThl MPOPadaTHIBAIOT TEMBI U OCBAaUBAIOT TEOPETUUECKHUE BOIPOCHI, U3JIaraeMbie B
JIEKLIMOHHOM KypcCe, a TaK)Ke€ CaMOCTOATEIbHO U3y4aloT APYrHe BOMPOCH IPOrPaMMBI.

@DOopMOI UTOrOBOTO KOHTPOJIA ABJISIETCS 3a4eT.

2. IIEPEYEHD INIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA

B pesynbrare 0OCBOCHHS TUCIUTIINHBI BRITYCKHUK JTOJDKEH 00J1a/1aTh CIIeIYIONTUMHI
KOMITETEHITUSIMU:
2.1 YHuBepcajJbHble KOMIIETEHIIUH:

» CIOCOOHOCTh K KPUTHYECKOMY aHAIM3y U OIICHKE COBPEMEHHBIX HAyYHBIX
JOCTHXKEHUH, TreHepUPOBAHUIO HOBBIX uzaei npu pelieHun
UCCIIEIOBATEIbCKUX M MPAaKTUYECKUX  3aJa4y, B TOM  4HCIE B
MEKTUCIMILTUHAPHBIX oOnacTsax (YK-1);

» CIOCOOHOCTH MPOCKTHUPOBATH U OCYIIECTBIIATh KOMIUICKCHBIC HMCCIICIOBAHNUS,
B TOM YHCJIE MEXIUCIUIUIMHAPHBIE, Ha OCHOBE IIEIOCTHOTO CHUCTEMHOTO
HAYYHOTO MHPOBO33PEHHS C HCIIOJIH30BAaHUEM 3HAHHWMA B OOJIACTU WCTOPUU H
dunocoduu Hayku (YK-2);

» TOTOBHOCTh y4YacTBOBaTh B pPa0OTE POCCHUUCKUX H MEKIYHAPOIHBIX
UCCIICIOBATEIbCKUX KOJUIGKTHBOB M0 PEIICHUIO HAyYHBIX M HAy4HO-
obpasoBarenbHbIX 3a1au (YK-3);

» TOTOBHOCTH HCIIOJIb30BaTh COBPEMEHHBIC METOJbI M TEXHOJOTHUU HAyYHOU
KOMMYHHUKAIIUU Ha TOCYIapCTBEHHOM M HHOCTpPaHHOM si3bikax (YK-4).

2.2 O6ue-npodeccnoHaIbHbIe KOMIIETEHIMHU:

» CIOCOOHOCTh CaMOCTOSITENIBHO OCYIIECTBISATh HAYYHO-HUCCIIEI0BATEIBCKYIO
NEeATeTbHOCTh B COOTBETCTBYIOIIECH MpodeccCHOHAaIbHONM  0o0JacTu ¢
UCIOJIb30BAHUEM COBPEMEHHBIX METOOB HCCIICIOBaHUS U WH(POPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHoyorui (OI1K-1);

» TOTOBHOCTh K  TIPEMOJABaTEIbCKOM  JICSITEILHOCTH TIO0  OCHOBHBIM
00pa3oBaTeIbHBIM MPOorpaMMamM Beiciiero oopazoBanus (OITK-3).
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2.3 llpodeccuoHaIbHbIE KOMIETEHIIUM:

» CIOCOOHOCTh COOMpaTh W aHAJM3UPOBATH MHPOBBIE HAy4YHbIC 3HAaHUS O
(byHIaMEHTaIbHBIX OCHOBaX COBPEMEHHON XHMHHU 3JIE€MEHTOOPTaHUYECKHX
COeMHEHUH W (OpMYyJIUpOBaTh  HANpaBICHHUS  CaMOCTOSITENIbHBIX
uccinenosanunii (ITK-1);

» BIaJICHHE OCHOBAMHU COBPEMEHHBIX METOJIOB OJKCIICPUMEHTAIBHON XUMHHU
aneMeHToopranndeckux coequnenni (I1K-2);

» CHOCOOHOCTh 0000IIaTh W aHATU3UPOBATH MOJYYCHHBIC pE3YJbTaThl H
MPEJCTABIIATh UX B BUC HayuHbIX myosmkanui (ITK-3);

» CIOCOOHOCTh K HAIPAaBIICHHOMY CHHTE3y COEAMHEHUH C TMPaKTHYECKU
BAXHBIMM CBOMCTBAMU WJIM HOBBIMH CTPYKTYpaMH, BBISBICHHIO U
YCTaHOBJICHUIO 3aKOHOMEPHOCTEN CTpOEHUS, PU3NKO-XMMHUECKHX CBOMCTB U
PEaKIMOHHOM CIIOCOOHOCTH dlIeMeHTOOpranndeckux coequnenuit (ITK-4).

3. MECTO JUCHUILIUHBI B CTPYKTYPE OGPA30OBATEJIBHOM ITPOT'PAMMBI

JucuunnuHa «OCHOBHBIE THIIBI OPraHUYECKUX PpEaKUUid M KX MEXAHU3MBbI»
SIBJISIETCSL AUCIUIUIMHOMN MO BhIOOpPY M BKIIIOUeHa B biok Ne 1 mporpammbl acnupaHTyphl,
OTHOCSIIUICS K BapuaTUBHOM YacTH OCHOBHOHM MpodecCHOHaIbHONH 00pa3oBaTeIbHOMN
MPOrpaMMbl BBICHIETO OOpa30BaHMs — MPOrPaMMbl MOATOTOBKM HAYYHO-TIEAArOormuecKux
KaJpoB B acnupaHType no HampasieHuto noaroroBku 04.06.01 Xumuueckue Hayku.
OO0yueHne nMpoBOAUTCS HAa BTOPOM Kypce.

JlanHasg nucuMIuiiHa Oa3upyeTcsi Ha 3HAHUSX U YMEHUSAX, BbIPAOOTAHHBIX MPHU
MPOXOXKIECHUU 001Iero npodeccuoHabHOTO Kypca «OpraHuueckas XUMHUS», B paMKax
MarucTepckoi MporpamMmbl 00pa3oBaHMsl WIM cHelHaluTeTa. BrajgeHueMm JaHHBIMU
3HAHUSIMU M YMEHHUSMH YyCTaHABIMBAETCS B XOJI€ BCTYNHUTENIbHBIX MCHBITAHUI B
acIupaHTypy.

AcniupaHT J0KeH 00J1ajaTh HaBbIKaMH CAMOCTOSTEILHOTO OCBOEHUSI U3y4aeMOTo
Marepuania.

B pesynpraTe 0cBOCHUS AUCLUIUIMHBI aCIUPAHT JOJDKEH MOJIYYUTh JONOIHUTEIbHBIE
3HaHUS, YMEHUS U HaBBIKU. ACIIUPAHT JOJIKEH:
3namo:
> OCHOBHBIC THITBI MEXAaHU3MOB OPraHMYECKHX PEaKIUid W METOIAbl HX
UCCIIEOBAHUS;

» BHJIBI PEAKIIHOHHOCIIOCOOHBIX HHTEPMEINATOB OPTaHUYECKIX PEAKIINA;

» TEOPHIO MOJIEKYJIIPHBIX OpOUTAIICH;

» TEOPHIO NEPUIMKITHUECKUX U KOAPKTATHBIX PEaKIIHiA.

Bnaoemp:
» TIyOOKHMH, CHCIHAIM3UPOBAHHBIMH 3HAHUSIMH, Ha OCHOBE KOTOPBIX
OCYIIECTBIIIETCS KPUTUYECKUN AaHAIW3, OLICHKA M CHUHTE3 HMHHOBALIMOHHBIX

HIeH.



Ymems:
» KPUTHYECKH aHAJM3HPOBATh HAYUHYIO JIUTEPATYPY C MBI CAMOCTOSATEIIBHOTO
BbIOOpa HamNpaBJI€HUS MCCIENIOBAHMS, CaMOCTOSITEILHO COCTaBIATH IUIaH
MCCJIC/IOBAHUS; Y4aCTBOBATh B HAYUHBIX JUCKYCCHUSX.

4. COOEP)KAHUE TUCIUIIVHBI

4.1. MeToabl UcCIeA0BAHNS MEXaHU3Ma OPraHUYeCKHX peaKkuui

OCHOBHBIE THIIBI pEaKUUH OPraHUYECKUX COEIMHEHUU: IeperpymniupoBKH,
pexoMOMHaIMsT W JAuccolManus, OUMOJIEKYJIIPHOE 3aMEIleHue, IMEPEeHOC 3JIEKTPOHA.
Jlenenue peaknuii Ha HYKJICOQHIbHBIE, 3EeKTpoduiabHbIe M romonuTudeckue. OOmas
kinaccudukanyss MexaHu3moB. Ilonsatue o nmepexogHoM cocrossHMM. CTaauy M3y4deHUs
MEXaHU3Ma PEeAKIHI: MaTepHaIbHbIi OalaHC, KHHETHKA, CTEPEOXUMUYECKHE KOPPEISLMH,
MU30TOIIHBIE M  CTPYKTYpPHBIE METKH, BIUSHHE  3aMECTUTEIIEH, pPACTBOPUTEI,
KaTaJIu3aTopoB, TOMCK HECTAOMIIBHBIX MHTEpMEIUaTOB. TepMOaMHAMUYECKUE TapaMeTphbl
peakuui. BenuuuHa SHTpONMM aKTUBAaLUUU I peakuuil pasHelX TUnoB. [lonsatue o
KMHETUYECKOM M TEPMOJMHAMMYECKOM KOHTpOJE peakuuid. YpaBHeHue ['ammera.
KoHcTanThl 3amectutenell M KOHCTAHTHI pEaKIMi, WX 3HAK U aOCOJIOTHAs BEJIMYMHA.

*

Koncrantel o+, o-g*, ol. Crepuueckue s¢dexro. YpaBuenue Tadta. CooTHoueHue

JIMHEMHOCTHU CBO6OI[HI>IX 3Hepr1/1171 B UCCIICJOBAHNH IICPCXOIHOT'O COCTOAHUA.

4.2. PeakiHOHHOCTIOCOOHBIE HHTEPMeIUATHI OPraHMYeCKUX pPeaKiuii

4.2.1. Céoboonbie paduxanvl. ATKWIbHBIC PaJUKabl, CTPOEHHE U OCHOBHBIC CIIOCOOBI
renepupoBanus. OOHapy)KeHHE M YCTaHOBJICHHE CTPOCHHS CBOOOTHBIX PaIUKaJIOB.
Crextpsl OIIP. Crimn-noBymiku. Pagukansasie napsl u 3gdextsr X114 B cnektpax SAMP.
o- W mn-Pagukansl. OCHOBHbIE paguKai-paJuKalibHble peakUuu: peKoMOWHaLHUA,
auctiporiopiuuonrpoBanne. OKHUCIEHHE W BOCCTAHOBIEHHE CBOOOIHBIX PaJUKaJOB.
CrabuibHble pauKabl.

4.2.2. Kapoenvot u numpenst. KoHUTypallMOHHBIC B3aUMOJCHUCTBUS B KapOeHax.
CUHTTIETHBIE U TPUIUIETHBIE KapOEHBI, X T€OMETPHs, PA3INIUMOCTh 1Mo TecTy Ckena.
Crpoenue wmetwieHa u JudropmeruseHa. CHEKTPOCKONHUS MATPUYHOM H3OJISIUU.
Crioco6b1 renepanuu kapOeHoB. Hutpens! u nonsl HuTpeHus. [Ipumepsl peakumii ¢ ux
ydactueM. [ epMuieHbl, CHIINIICHBI, CTAHHUJICHBI.

4.2.3. Kapooxamuonsl. Kapoonuebie u KapOeHHeBbie HOHBI. CTpoenue katrnonoB CHs* u
CHs". Tenepauust mpem-OyTWIBHOTO KaTHOHA B CYMEPKHCIBIX cpeaax. DakTopsl,
BIUSIONIME HA CTAaOMIBHOCTh KapOCHHEBBIX HWOHOB. AJUIMIIbHBIE, OCH3WIbHBIE U
MOJIMApWIMETUIIbHBIE KaTHOHBI. KaTnoH Tponunus u ero coictia. lllkana crabunbHOCTH
KapOeHneBbIX HOHOB. OOBACHEHUE CTAOMIN3HPYIOIIEro 3¢ (heKkTa MeTUIbHOM, (PeHUITbHON
U [UKJIONPONUIBHOM TpyMI, TaJOreHoB, KHUCIOpPOA-, a30T- M CEepPOCOAepk aIINX
3amectureneil. Heknaccuueckue kapOOKaTHOHBI.

4.2.4. Kapoéanuonw. CBobGonnbie KapOaHumoHBI B ra3oBoi (aze. Mx wuccremoBanue
METOJIaMU HOH-IIUKJIOTPOHHOTO PE30HAHCA U MacC-CIIEKTPOMETPHUH BBICOKOIO JIaBJICHUSI.
[Tomyuenne kapOaHHOHOB B pacTBOpax B CYNEPOCHOBHBIX cpefax. o- W m-KapOaHMOHBI.
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@akTOopbl, BIAMAIOIIME HAa CTAOMWJIBHOCTh KapOaHMOHOB. Poiib cpeabl M NPOTHBOMOHA.
KoHnTakTHBIE M cosbBaTHOpa3aesneHHble MOoHHbIE napbl. CH-Kucnortel. Kunernueckas un
TEPMOAMHAMUYECKAsi KUCIIOTHOCTh. AMOHIEHTHBIE aHHOHBI U popma ux MO.

4.25. Apomamuueckue uomn-paouxkansvt. I'enepupoBanue katnoH-pagukanoB (KP) u
aHMOH-paaukaioB (AP): xumuueckoe, poToXUMUYECKOE, dIEKTpOXUMHUUYEcKoe. Peakuuu
KP: nucnmponoprmoHupoBaHue, MPUCOECTUHEHHE HYKICO(UIIOB, OTIICIUICHHE IMPOTOHA.
Peaknuun AP: ¢ [QoHOpamMM IIPOTOHOB, JIUCIPONOPLHMOHUPOBAHME, OTILEIICHUE
HykineopyrHon rtpymnmbel. Won-panukambasie comu. Teopust KII3. SET-Mexanuszm B
OpPTaHMYECKHX peaklusx U ero ooHapyxkenue merogoMm XIIS. Ilpumepsr Takux peakuuii.
OAHOPMEeKTPOHHBIM  caBUr. MexaHu3M  ANEeKTPO(UIBHBIX  MEPEerpynmnupoBOK K
AJIEKTPOHOM3OBITOYHOMY LEHTPY KaK OJHOAIEKTPOHHBIA caBur. CTaOWIbHBIE HOH-
paaukainsl (ronyooit Bropcrepa, KeTiibl 1 ap.)

4.2.6. IlIpumepwt peokux unmepmedouamos. Hanpsoxennsie yriieBogoponsl. Terpasapan,
(1,1,1)nponennan, HIUKIONPOIEH U €r0 peakiys ¢ aTOMapHbIM yriaepofoM. Lluknnueckue
aJJIeHbl;, MpUMepbl peakuuid ¢ ux yudactueM. llukinueckue aneTtusieHbl. AuneHadTHH.
ApUHBI U T€TapUHBI, JOKA3aTEIbCTBA UX CYIIECTBOBAHUS C TOMOIIBIO MEYEHBIX ATOMOB.

4.3. IlocTpoeHue MOJIEKYJISIPHBIX opOuTAasIeii

4.3.1. n-Cucmempr. 1-CBsi3u B JTWUJICHE, aleTWICHE, KapOOHWIBbHON rpymme. Teopus
BO3MYIICHUM MOJIEKYJISPHBIX opOuTaneil. Bo3myleHus mepBoro M BTOPOro MOPSIKA.
JIByxopOuTanpHbie B3auMOJCUCTBUSA. TpéxopOuTanbHble B3auMojaencTBHs. n-Opbutanu
JUHENHBIX U UUKINYECKUX COINPSKEHHBIX MOJIMEHOB, UX MOCTPOCHHE HA OCHOBE METOJIa
BO3MYILIEHUM, CHMMETpHUS U Y3JIOBbIE CBOMCTBA. 3aBUCUMOCTbh SHEPIMH OT YHUCJA Y3JIOB.
OcoOeHHOCTH CTPOCHHSI HEYETHBIX JIMHEHHBIX MOJIMEHOB. AJUTMIIBHBIA pajnKall, aHuOH U
katnoH. Lluknmuueckue n-cuctembl. IlapHocTh opOuTaneii. Bripoxkaennble opOuTanm.
ApOMaTUYHOCT, M AHTHAPOMATUYHOCTh. DHEPruU JACJIOKAIW3alUA U apOMATHUYHOCTb.
benson u ero mounekynspHble opoutanu. ['pannunsie opoutann no Pykyu (B3MO,
HCMO, O3MO). MHOTOCTPYKTYpHOE OMHMCAaHUE CTPOCHHUS MOJICKYJbl OcH30ja. Teopus
pe3oHaHca U e€ MpUMEHEeHHE K OCH30JIbHOM, aJUTMIIbHOM M OeH3ubHOM cuctemam, 1,3-
JTUTIOJISIM (TMa30MEeTaH, a3ubl, HUITPWIOKCHU/IbI, HUTPUIWIUABL U JIp.). [ unepkonbroraus
U e€ pacCMOTpPEHUE B paMKax TEOPUH MOJIEKYJISIPHBIX OpOUTaIei.

4.3.2. s-Cucmemwvr. KaHoHMUYECKHME MOJIEKYJSIpHBIE OpOUTANM  TETPadAPUIECKON
MOJIEKYJIBl METaHa; UX MOCTPOEHHME U3 TPYIIOBBIX opOuTanell ancamOis H4 m aToMHBIX
opbutaneii yriepoaa. Kanonmueckne MO mmockod kBampaTHOM Monekynsl CHa.
CpaBHEeHHUE  CBOWMCTB  TETpPa3JpUYECKOro W  IUIOCKOro  MeTaHa.  [IpuumHBI
KOH(UTYpallMOHHON ycToluMBOCTH TeTpadapa. Konuenuus ruOpuaHbIx opOuTaneit; ee
IIPUMEHEHHE K OINHCAHUI0 CTpoeHus MeraHa. Henpocratku 1mpocTtoii  Teopuu
ruOpuau3aluy; WX YCTpaHEHHE IyTeM CHUMMETPHU3alul THOPUAHBIX OpOUTaNEH.
@DOTO3IEKTPOHHBIE CIIEKTPhl MeTaHa. MosieKyIsspHble OpOUTaIN 3TaHA U UX MOCTPOCHHE
u3 "crpoutenpHbix 010Kk0B" CH3. CkeneTHble opOUTaIM HUKIONPONAHA U UX MOCTPOECHUE
U3 Tpex cTpoutenbHbiX 0510k0B CH2 ¢ momolipio MeTona Bo3mylieHui. [lnockoctasie -
opOutanu 1wKkiIonpomnaHa. n-CBoiicTBa IUKIONpomaHa: "OaHAaHOBOCTH" o-CBs3EH,
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IIPOTOHUPOBAHUE 1o pedpy", IPEIIOYTUTEIbHAS KOH(popMarus
LUKJIONPONWIANKWIBHBIX ~ KAaTHOHOB,  YCTOMYMBOCTb  KaTHOHOB,  COJAEpIXKaIIHUX
LHUKJIONPONMIbHbIE 3aMecTUTeNn. CKeneTHbIe OpOUTANIN LIMKIO0yTaHa. YTpaTa n-CBONCTB
IIPU EPEeXo/ie OT LUKIIONPOIAaHa K IIUKIaM ¢ OOJIBIINM YUCIOM aTOMOB yTJIepo/a.

4.3.3. Opoumanvnoe cmpoenue memanioKoMnaekcog. TUIbl JITAHJIOB, HOHATHUS
JEHTaTHOCTH, TaNTHOCTb, IIOJICYET 4YHMCJIa 3JIEKTPOHOB B KOMIUIEKCE, IpaBuwio 18
3JIEKTPOHOB, 0OpAaTHOE CBS3BIBAHUE U €r0 POJIb B CTAOMIM3ALMM KOMIUIEKCOB. AHAIOTUs
n3ono6anbHOCTU. [locTpoeHne MOJIEKYIISIPHBIX OpOMUTAIEN OKTa3IpUUYECKUX KOMILJIEKCOB.
[TocTpoeHne MOJEKYJISIpHBIX OpOUTalIel IIIOCKO-KBaJApaTHBIX KoMIulekcoB. [locTtpoenue
MOJIEKYJIIPHBIX OpOMTANCH TeTpa’ApUUYECKUX KOMILJIEKCOB. MoseKyspHble OpOuTanu
¢parmentoB  MLs, ML4, MLs, MLz, CpM, CpM, mnoctpoeHune KOMILIEKCOB U3
(dbparMeHToB.

4.4. Teopusi NepUUUKINYECKHUX PeaKIUH

4.4.1. Knaccuguxayusa nepuyukiuveckux peaxyuii no Byoeopoy-Xoghgmany.
XapakTepHble OCOOEHHOCTH: BBICOKas CTE€pPEO- U PETrHOCENEKTHMBHOCTb, W3MEHEHHE
CEJIEKTUBHOCTA TPHU TMEPEeXoJe OT TEPMHYECKOW K (POTOXMMHUYECKOH aKTHUBALIUU.
MonekynspHo-opOUTalIbHAs Teopusl MepULUKINYecKux peakiuil. I[lepunukinnyeckue
opOuTany; CynmpanoBEepXHOCTHBIE M aHTApallOBEPXHOCTHBIC B3amMoneicTBus. Kpurepuun
apOMaTHYHOCTH 0 XIOKKeNmo U MéOuycy. XroKKeaeBckas U MEOMYCOBCKas TOTOJIOTHS
MIEPEXOTHOTO COCTOSIHUA. Pa3pelm€HHble M 3anpeli€HHbIE PEeaklMH; OTHOCUTEIBbHOCTH
Takoro pasrpanuueHus. OObACHEHHE pPA3PEUICHHBIX M 3ampeUIEHHBIX IMyTEH peakiiuii
MeTonaMu Bo3MmylieHuss MO, KOppelsIIIMOHHBIX JUarpaMM M apoOMaTHYecKoro U
aHTHApPOMAaTHYECKOTO0 IMEpPEXOAHOro cocrosHusA. llpumepsl peakuuil, UAyIUX 110
"sanpeméaHomy"” mytu. CoxpaHeHue opOuTanbHON cumMmerpuu. [IpaBuna Bynsopna-
Xodpmana.

4.4.2. Dnexmpouuknuueckue peakyuu. Wx wexanm3m. Konportaropueie u
aucpoTtatopHbie nporecchl. [lpaBuna ByaBopna-Xoddmana anisg 3aeKTPOLMKIMUECKUX
peakuuii. [IpuMeHeHrne mMeToa KOPPEISILHUOHHBIX JUarpaMM U METOJa apoMaTHUYeCKOro
MIEPEXOHOIO COCTOSIHUSA K 3TUM peakiusM. [IpuMepbl CUHTETMYECKOTO HCIOJIb30BaHUS
TEPMUYECKUX U  (OTOXMMHYECKUX JJIEKTPOUMKINYecKuX peakuuidl. OOpazoBaHue
YeThIPEXWICHHBIX LUKIOB. OOpa3oBaHHWE CPEAHUX IMKJIOB MYyTEM PACKPBITUS MAajoro
IUKJIa B OUIUKINYECKUX cuctemMax. CTepeoxXumusl.

4.4.3. Huxknonpucoeounenue. Ilpumenenne meroga BMO k aHanmu3y 3THX peakiuu.
MeTol KOppENSIIMOHHBIX JAMAarpaMM W apOMaTHYECKOro IEPEXOAHOr0 COCTOSHUS.
Krnaccudukanus peakuuii TUKIONMPUCOSAUHEHHS TI0 YUCITY JIEKTPOHOB, THITY opOUTaei
U TeoMeTpuu nepekpbiBanus. Tepmuueckue (4+2) peakuuu. Peakuus Junbca-Anpaepa u
PETPOAMEHOBBIN pacrnaj. Bropuunble opOuTaibHBIE B3aMMOJCHCTBUS KaK MPUYUHA
MPEANOYTUTEILHOTO SHI0-NIPUCOECTIUHEHUS. PernoceneKTMBHOCTh peaklMd U BEJIMYMHA
K03((QUIMEHTOB Ha KOHIEBBIX aToOMax B IPAaHMYHBIX OpOMUTANSAX AMEHA U JUeHoduia.
MexaHu3M  TNPUCOEIMHEHUsS KapOEHOB 1O  JaBOWHON  cBs3u.  1,3-JlumomnsipHoe
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HUKIJIONpUCOeANHEHHE Kak (4+2)-npouiecc. 1,3-/lunonu u ux crpoenue. PoToXMMHUECKOE
(2+2) uuxnonpucoenunenue. Ipasuna Byasopaa-Xoddmana ais HuKIONpUCOSAUHEHHUS.

45. Tunbl OpraHMYecKHMX Ppeakuuid ¢ TOYKH 3PEHHUST TeOPUH OPOUTAIBbHBIX
B3auMoOdeHlcTBUH

45.1. Anugpamuueckoe nykneogpunvnoe 3ameujenue. Mexanusmbl SN1 u SNo.
OpOuTanbHBIA KOHTPOJIIb M CTEPEOXHMHs peakuuu. Bo3moxkHa 51U ylIbTHUMAaTHBHAS
rpaHuLa MEXAy MeXaHu3Mamu? BiusHue CTpPYKTypbl MU pPacTBOPUTENS HAa MEXaHHU3M.
BiaumoneiictBue HemojeneHHbx nap. CTpoeHue ruapasvHa U MEpPeKUcH BOJOpOJa. a-
Oddexr. AnomepHbiit 3PdeKkT U ero oObsICHEHHE KaK B3aWMMOJICHCTBUE HEIMOACICHHBIX
map rerepoaToMa C PasphIXJIIOMUMU o*-opOuTansiMu. B3anMopaelicTBue HEMOEIeHHBIX
nap "yepe3 npocTpaHcTBO" U "uepes CBI3U". AHXUMEPHOE COJEHCTBUE.

4.5.2. Anugpamuueckoe nekmpogpunvnoe 3ameuwgenue. Yxoasamas rpymnmna. Peakuun Sgl,
Se2, Sel, Sel(N) pryTh- ¥ OJIOBOOPraHMYECKHX coeauHeHHi. OpOuTaabHbIC
B3auMOJeiicTBUSL U cTepeoxumus. HykneodunsHoe coaeiicTBUE B ANEKTPOGUILHOM
3aMenieHnd. KuHeTndyeckue 3aKOHOMEPHOCTH, OMPEICINAIONasi pPoJib 3IEKTPO(OUIHHON
aTaky WiM HykJIeoduibHOrO coneiicteus. SET-Mexanuzm

4.5.3. Apomamuueckoe rnekmpogunvnoe u nHykneoguvhoe zameusenue. Ilocrpoenue
MOJICKYJIIPHBIX OpOuTaneil OeH3oma W MOHO3aMEIIEHHBIX OeH30i0B. OpHeHTanus u
peakluMOHHas CIOCOOHOCTh MPOM3BOJHBIX O€H30Ja B peakIUsIX SIEeKTPOPUIHHOTO
3aMeIlEeHus C TOUYKH 3peHUs OpOUuTaIbHOU Teopun. OpOUTaIbHBIN U 3apsIOBBIM KOHTPOJIb.
@dakTopbl NapUUANBHBIX CKOpocTe. CelneKTUBHOCTh M €€ CBSI3b CO CTPYKTYpOil
nepexogHoro coctosinus. HWMHpaekcwl ‘“‘cynepaenokanuzyemoctn” @Dykyn U “‘ducia
peakTuBHOCTH J[proapa. DHeprus u CUMMETpPUS TPAaHUYHBIX OpOUTANIeH AM3aMEIICHHBIX
6en3o0B. OpbOurtanbpHble KOI(QOUIUEHTH U OpPUEHTALUs HYKICO(UIHHOTO 3aMEIleHUs
SN2(Ar).

4.5.4. [Ilpucoedunenue no O06OUHBIM Y21€POO-y21ePOOHbIM céaA3Am. BrnusHue
3aMecTUTEeIeH pa3IU4YHONM MPUPOJBI HA DSHEPrUI0 TPAHUYHBIX OpOUTaNel alKEeHOB.
OpOutanbHble  KOXQ(UIMEHTHI U PErHOCENEKTUBHOCTb.  MHOTOCTaJMiHBIE U
COTJIACOBAHHBIE  MPOLECCHl  MPUCOCAMHEHHA. [ mapoOopupoBaHHME Kak  IMPUMEP
TICEBJIOTNIEPULIUKIINYECKON peaKIIiH.

4.5.5. [lonopno-akuyenmophuoie 63aumooeiicmeus 6 Op2aHuyeckoil xumuu. J{IoHOpHO-
aKLENTOPHBIE B3aMMOJEHCTBUS KaK »JJEMEHTApHbII aKT MHOIMX OpPraHMYeCKUX U
npupoAHbIX mpoueccoB. Kommiuekesl ¢ nepenocom 3apsana (KII3), ux ponb B XuMHH.
Kucnorer Jlptonca. Kéctkme u MATKME KHUCIOTHI M OcHOBaHHs. OpOHWTaIbHBIA U
3apsaaoBblid KOHTpodb. IIpumenenne npunuuna XMKO k opraHmdeckuM peaxLusiM.
Kucnorel bpéncrena. CBsA3b Mexay MPOTOHHOM M JIBIOUCOBCKOM OCHOBHOCTHIO,
ypaBHeHue Dnapjaca. PazdaBnennsie pacTBopbl. Cuila KUCIOT U OCHOBaHUUA. D PEKTHI
cosbBaTanuu. KucinotHslil 1 ocHOBHOM KaTanu3. Crenuuieckuii U 00U KUCIOTHBIN 1
OCHOBHOM KaTanu3. YpaBHeHue bpéncrena. KonnentpupoBansusie pacTBopsl. KucinoTHbie
¢ynkmu Ho, Ha, Hr. CootHomenne mexnay HumH. KucinotHeie QyHKIME M CKOPOCTH



peakuii. Cynepkuciele cpenpl. [IpeBpalieHnss OpraHM4ecKux MOJIEKYJ B CYNEPKHUCIIBIX
cpenax. CynepocHoBHble cpefbl. Cucrema IMCO-OH™ kak cynepocHOBHas cpefa.

4.5.6. Cucmamponnvie nepezpynnupogku (cuzmamponusie cosuzcu). OrnpenerneHue.
Knaccudukamus. Ilopsmok curmarpomuoro casura. Ilpumepst [1,2], [3,3] u npyrux
CUI'MaTpPOIIHBIX CIIBUTOB. APOMAaTHYECKOE U AHTUAPOMATUUYECKOE MEPEXOJHOE COCTOSIHUE.
[1,2]-CnBur. [leperpynnupoBka Barnepa-Meepseiina u NUHAKOJIMHOBAS
neperpynnupoBka. Murpauuss BoAOpoAa M alKWIbHBIX rpynn. Hekiaccuueckue
kapOokaTroHbl. CTpoeHHE 2-HOPOOPHUIIBHOI'O KaTUOHA M0 JaHHBIM cnekTpockonuu SIMP
Ipu pasHbIX TeMmieparypax. Crepeoxumus meperpynnupoBku Barnepa-MeepseliHa.
Murpanuss apuna. @enonueBble HoHbl. KapOenoBas mneperpynnupoBka Bomboda.
[leperpynnupoBkH K 35iekTpoHoaedunuTHOMY a3oty (bekmana, ['opmana, Kypiuyca) kax
[1,2]-curmarponubie cnBuru. Crepeoxumus mneperpynmupoBku bekmana. [3,3]-Cosueu.
[TeperpynnupoBku Koyna u Kunsiizena. Cunre3 unpona no ®umepy. beHzuaumHoBas
MeperpynnupoBKa Kak [5,5]-curmarponssiii cipur. bynbBanen. BanentHas tayromepus.
45.7. Henepuyuknuueckue nepezpynnuposKu. 1,2-TleperpynnupoBKu K
AIIEKTPOHOU3OBITOYHOMY LEHTPY. [TeperpynnupoBku Burrura, CruBeHca,
Meizenreitmepa. WX  crepeoxumuss W paAMKAI-COIVIAaCOBAHHBIA ~ MEXaHU3M.
OAHOAMEKTPOHHBIN CcIOBUT, paaukanbHble mapbl U 3¢dektsr XIIA. IleperpynnupoBka
daBopckoro. IleperpynnupoBkun B CBOOONHBIX paaukaiax. 1,5-Mwurpanus aroma
BOJOpPOJA.

4.5.8. Opzanuueckue coeOuHeHUs NEPexXOOHLIX MEMANN08 U MEMANN0KOMNIEKCHbLI
Kamanu3. PaccMOTpeHUE pa3IUYHbIX CTaAUIl KaTAJIUTUYECKOTO Ipoliecca Ha IpUMEpe
peakuuMu rufpupoBaHus. BiusHue paznIuyHBIX (DAKTOPOB HA KaXAYI CTaJIuIO
KatamuTudeckoro mukia. Tpauc-agdekr. bnmskoe B3ammoneicTBhUe. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE BJIMSHUE JUTAHJI0B HAa JMHAMHYECKHE CBOMCTBA METAJIIOKOMILJIEKCOB.
OcHOBHbIE IPUHIUIIBL, ONPEEIISIONIe BIOOp KaTannu3aTopa. OCHOBHbIE KaTaJTUTHUYECKHE
IIPOLIECCBI:  PACCMOTPEHME MEXAaHU3Ma pPEaKUUM WU30MEpPU3alMU  aJIKEHOB, KpoOcC-
COYETaHusl, MeTaTe31ca aJIKeHOB, KapOOHMUIMPOBAHUS U KapOOKCHUIMPOBAHHUS.

4.6. KoapkTaTHble peakiun

Omnpenenenne. Tornonaorus 3M€KTPOHHBIX CABUTOB. OpraHu3yrolye MPUHLIMIBI CIOXKHBIX
peakuui M TeOopus ~ KOApKTaTHOTO  NEPEXOAHOro  cocrosiHus.  Pacmmpenune
TOIIOJIOTMYECKOIO0 METOJA, paHee INPHUMEHEHHOIO K IEPULUKIMYECKUM peaklusiM Ha
KOApKTaTHOE TIIEPEXOAHOE COCTOSIHHUE. JIMHEWHBIE MOACUCTEMBI W TEPMHUHATOPBI.
Henonenennsle mapsl W TpeXwIEHHbIE LHUKIb KaK TEPMHUHATOPBL: (parMeHTalus
HUKJIONpOonmwIKapOeHa u  HukiIonponwiHuTpeHa. llpucoenunenne kapOeHOB K
ounmkinoOyranaMm. HemozeneHHble mapbl W MNATUWICHHbIE LUKIbI KaK TEPMHUHATOPBI:
NEePEerpynnupoBKd  QypPypriineHOB M HX TeTepOLMKINYECKHX aHajloroB. Tpex- u
MSATUYIICHHBIE LAKJIBI KaK TEPMHUHATOPBI: ¢dparmMeHTauuu OKCHPAHOB,
LUKJIONPUCOEANHEHNE AalETUIEHOB K |, 4-nmKiiorekcaaneHam. Peaknunm «casura CBSI3W».
@parmeHTanys CHUPOO30HUAOB. ['OMOJIOrMYECKMI NPUHLUI KOAPKTAaTHBIX pPEAKLUH.
CpaBHUTENBHBIM aHAIN3 KOAPKTATHBIX U ICEBAONEPULIMKINYECKUX peakiui. CpaBHEHUE
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TOIIOJIOTHUYCCKOTO U AJIBTCPHATUBHBIX MCTOI0OB. J_—[I/ISElf/'IH HOBBLIX IICPCXOJHBIX COCTOSIHUU U
IpCaACKa3aHNC HOBBIX peaKHHﬁ.

5. YYEBHO-TEMATUYECKMM IJTAH 3AHATHI

Ne HanmeHnoBanue Aynurtopubie | CamocrT. Bcero
n/n TeMbI 3aHATHS padora 4acoB
4.1 MeTtonbl HcCcleOBaHUS MeXaHHU3Ma 5 3 10
OpraHNYEeCKUX peaKui
4.2.1. | CBobOoaHBIC pauKaIbI 6 6
4.2.2. | KapOeHbl U HUTPEHBI 6 6
4.2.3. | KapOokaTnoHsI 6 6
4.2.4. | Kapbannonsl 6 6
4.25. | ApomaTH4yecKre HOH-PaTUKAIIbI 6 6
4.2.6. | Ilpumepsl peIKMX HHTEPMEAUATOB 2 4 6
43.1. | n-Cucrembl 2 8 10
4.3.2. |s-Cuctembl 4 8 12
4.3.3. | OpbutanpHoe CTPOEHHUE 5 8 10
METaJJIOKOMILIEKCOB
441 | Knaccudukamuss  HepULHKIMYECKUX 4 3 12
peakmuii mo Bynsopay-Xoddmany
44.2. DIEKTPOIUKINYECKIE PEAKIIIU 2 8 10
443. [{uknonpucoeguHEHNE 4 6 10
45.1. | Amudarudeckoe HyKJIeo(pmIsHOE 5 5
3aMelIeHne
45.2. | Anmudaruueckoe AIEKTPOPUIBLHOE 5 5
3aMelIeHne
453. | Apomatnueckoe JIEKTPOPWIBHOE U 4 5 10
HyKJIeo(pUIbHOE 3aMelIeHIe
45.4. [Ipucoennnenue o JIBOMHBIM 5 5
YTIEPOI-YTIIEPOIHBIM CBSI3SIM
455. | IoHOpHO-aKIIENTOPHBIE
B3aUMOJICHCTBUSI B  OPTraHMYECKOM 6 6
XUMUU
45.6. | CurmarpornHbie neperpyninupoBKU 4 5 10
(CHUTMaTpOITHBIC CIABUTH)
45.7. | Henepunukinuueckue 4 5 10
neperpyninupoBKU
45.8. | Opranuueckue COEIUHEHUS
NEePEeXOIHBIX METaJIOB u 6 6
METaJJIOKOMIUIEKCHBIN KaTaau3
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4.6. Koapkratneie peakuu 2 8 10

NUTOTI'O 36 144 180

6. @OPMBI TEKYIIETO U UTOIOBOI'O KOHTPO.I,
KPUTEPUU OLHEHKHN

Texymuii KOHTPOJIb OCBOCHMS IHUCLMIUIMHBI IPOBOIUTCA PETYJISAPHO, HAYMHAS CO
BTOpPOH Henenau oOydeHus, B (opMe KOHTPOJSI IOCELAEMOCTH, YCTHOIO OIpoca IO
nzyyaemoi teme. @opmoil UTOrOBOro KOHTPOJISI MO AUCLMIUIMHE SIBISIETCS 3a4eT. 3ayeT
IIPOBOJIUTCS T10 BOIIPOCAM.

Bonpocsl k HMTOrOBOMY KOHTPOJIIO.
1. OcHoBHbIE THUNBl peakUUid OpPraHUYECKUX COCJAMHEHUN: TeperpynmnupoBKH,
PEKOMOMHALIMS U TUCCOLMAIINS, OUMOJIEKYJIIPHOE 3aMelleHuE, IIEPEHOC IEKTPOHA.
2. Jlenenue peakiuii Ha HyKJIeo(pHUIbHBIC, YIEKTPO(UIBHBIE U TOMOJIUTHYECKHE.
3. [loHsiTHE O KUHETUYECKOM M TEPMOJIMHAMUYECKOM KOHTPOJIE pPEaKIIHii.
4. Ypasuenue ['ammerta. KoHCTaHTBI 3aMecTHTENe M KOHCTaHThI PEAKIUMA, MX 3HAK U
a0CoIOTHAs BEIMYMHA.
5. AJKUJIbHBIEC paIUKabl; CTPOEHUE U OCHOBHBIE CIIOCOOBI T€HEPUPOBAHUS.
6. OcHOBHBIE paguKal-pajidKagbHbIE  pEaKUWu: PpPEeKOMOWHAIUS,  JUCIPOIIOp-
LMOHUPOBAHUE.
7. CUHIJIETHBIE U TPUILJIETHbIE KapOEHBI, UX TEOMETPHS, Pa3INYUMOCTh 110 TecTy Ckea.
8. CriocoObI reHeparu KapoeHoB.
9. Kap6oHueBble 1 KapOEHHUEBbIE HOHBI.
10. ®akTopsl, BIUAIOUIME HA CTAOMIBHOCTh KapOEHHEBBIX HOHOB.
11. KaTuoH Tponuivs v ero CBONCTBA.
12. Tlony4yenue kapOaHHOHOB B PaCTBOPaX B CYNEPOCHOBHBIX Cpeax.
13. ®akTopsl, BIHIIONINE HA CTA0MIBHOCTh KapOAHHOHOB.
14. Kpurepun apoMaTHYHOCTH 110 XIOKKeto 1 MEbuycy.
15. Tlpasuna Byasopna-Xoddmana.
16. Knaccudukanust peakuuii TUKIONPUCOSAUHEHUS [0 YHUCITY DJIEKTPOHOB, THITY
opOuTanel ¥ TeOMEeTPUN MEePEKPhIBAHMUSL.
17. Tepmuueckue (4+2) peakuuu.
18. Peakmus J{unbca-Anbaepa v peTpOAUEHOBBIN pacmall.
19. Mexanu3Mm npucoeJuHEHUs] KapOEHOB MO JIBOMHOM CBSI3U.
20. 1,3-JIunoyisipHOE IUKJIONIPUCOeANHEHNE KakK (4+2)-mmporiecc.
21. ®oroxumuyeckoe (2+2) MUKIONPUCOSTUHEHUE.
22. Mexanu3mbl SN1 1 SN2, OpOHUTaIbHBIN KOHTPOJIb U CTEPEOXUMHMS PEAKIIHH.
23. Mexann3mbl SN1 1 SN2. BiustHue cTpyKTypbl ¥ pacTBOPUTENS HA MEXaHU3M.
24. OpueHTalsi M peaklUUOHHAs CIOCOOHOCTh MPOM3BOAHBIX O€H30Ja B peakKlHUsix
ANEKTPOPUIBHOTO.
25. OpOutanbHbie K03 OUIMEHTHI ¥ OpueHTaIlHs HyKiIeohuibHOro 3amerneHust SNo(Ar).
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26. JlOHOpPHO-aKLUENTOpHbIE B3aUMOJECHCTBHUA KAk d3JEMEHTApHbIH aKT MHOI'HMX
OpPraHMYECKHUX U IPUPOJHBIX IIPOLIECCOB.

27. Kucnotsl JIptouca. [Ipumenenue npunuuna JXXMKO k opraHuueckum peakuusm.

28. Kucnotel bpéucrena. KucnoTHbIM 1 OCHOBHOW KaTaJu3.

29. Cynepkucisle cpeasl. [IpeBpalieHuss opraHn4eckux MOJIEKyJl B CYIIEPKHUCIIBIX Cpeaax.
30. CynepocnoBHsbie cpenbl. Cucrema JIMCO-OH™ kak cynepocHOBHas cpeaa.

31. Ilpumepsi [1,2], [3,3] 1 ApyTUX CUTMATPOTHBIX CBUTOB.

32. lleperpynnupoBka Baraepa-MeepBeiitHa n TMHAKOIMHOBAS EPErpyNIUPOBKA.

33. Murpanus apuia.

34. KapGenosas neperpynnupoBka Boibda.

35. IleperpynnupoBkH K 3nekTpoHoAepuuutHoMy azoty (bexmana, ['opmana, Kypunyca)
Kak [1,2]-curmaTponHbie CIBUTH.

36. Crepeoxumusi neperpynnupoBku bekmana.

37. lleperpynmupoBku Koyma u Knsiizena.

38. IleperpynnupoBku Jlumpora u Mamenona.

39. CunTtes nngona no durepy.

40. ben3uanHOBas MeperpyniupoBKa Kak [5,5]-curMaTpornHblii CBUT.

41. IleperpynnupoBku Burtura, CtuBenca, Meiizenreiimepa.

42. TleperpymnmupoBka ®aBopcKOTO.

Kpurtepuun oneHKM HTOr0OBOIro0 KOHTPOJIS:

«3a4YTCHO» BOHpOC PACKPBIT, HNPUBCACHLI KOHKPCTHLIC IMPUMCEPbBI MCXAHHN3MOB
N COGI[HHE!HHIZ, MCTOAbI T0KA3aTCIILCTBA UX CYINICCTBOBAHMA.

«HE 3a4TeHO» | Bompoc He pacKphIT WM PaCKpPBIT YaCTUYHO, HE XBATA€T KJIIOYEBBIX
IIPUMEPOB U MEXAaHU3MOB pPEaKLMii, METONOB J0Ka3aTelbCTBa HX

OCYILICCTBJIICHUA

IIpy__ OTCYTCTBMM _ OLIEHKH __ «3aUTE€HO0» O00VYAIIIMICSA He JIOMmycKaercs K

NMPOMEKYTOUYHOM _ aTTECTAIMM _— KAHIWJIATCKOMY JK3aMEHY MO0 _CHeluuaJbHOM
AUCIHUIIIINHE

7. YYEBHO-METOJNYECKOE OBECIIEYEHUE

7.1. Jlumepamypa
(>kUpHBIM IIPUQPTOM BBIJICIICHa OCHOBHAS JIMTEPATypa)

1. AuucumoB A.B. u ap. MounekymspHble MEPErpyIIUPOBKU CePaopraHHUECKUX
coenuuenuii. Oprannveckue cyabhuasl. - M.: U3a-Bo Mock. yH-Ta, 1989. - 120 c.

2. Bakcron III.P. u 1p. BBeaeHue B cTepeOXHMHIO OPraHHYECKHX COeIUHEHHI: OT
MeTaHa 10 MAKpoMoJieKyJ. - M.: Mup, 2009. - 311 c.
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3. Beiizep P. ATombl B mosiekyJiax. KsanToBas Teopus. - M.: Mup, 2001. - 532 c.

4. Bekkep I'. BeeneHue B DJIEKTPOHHYIO TEOPHIO OPTaHUYECKUX peakiuii. - M.: Mup,
1977. - 658 c.

5. bemenkas W.II, PeyroB O.A., CoxomoB B.M. MexaHu3Mbl peaxiuii
METaJUIOOPTaHUYECKUX coenHeHul. “Xumus”’, Mocksa, 1972.

6. boposaés, U.B. Opranuveckasi XMMHUsI: TEPMHHbI U OCHOBHbIE PEAKIHHU:
yueOHoe nmocooue aisi By30B / U.B. boposies. — M.: BUHOM. Jla6. 3Hanui,
2010. - 358 c.

/. Bamypo K.B., Mumenko I'.JI. IMeHHbIe peakiuu B OpraHHYecKoil Xxumuu. - M.:
Mup, 1976. - 528 c.

8. T'mmnecru P. 'eomerpus Mosekyn - M.: Mup, 1975. - 278 c.

9. I'pudos JI.A. OT TeopuH CHEKTPOB K TEOPHH XMMHYECKHX NpeBpamieHuii /
Poc. AH. UHcT-T reoxumuu u aHaaut. xumuu um. B.U. Bepuaackoro. - M.,
2001. - 366 c.

10.T'puboB JILA. OT Teopuu CIIEKTPOB K TEOPHHM XHMHUYECKHUX TpeBpamieHuii / Poc.
AH. UuCcT-T reoxumun u ananut. xumun uM. B.U. Bepranckoro. - M., 2001. - 366
C.

11.T'pudos JI.A. DaeMeHTHI KBAHTOBOI TEOPHH CTPOEHHUS H CBOWCTB MOJIEKYJ. —
Hoaronpynubiii: U3a. nom Unresnekr, 2010. — 310 c.

12 . lenucos B.S1., Mypoimkun [.JI., YUyiikoBa T.B. Opranmdeckass XuUMHS:
y4eOHUK 1JIs By30B. — M.: Beicui. mkoJa, 2009. — 544 c.

13.Wanen D. u ap. OCHOBBHI OPraHHYeCKOii cTepeoxumMun / mep. ¢ anri. bpeanxun
A.A u ap. - M.: BUHOM, 2007. - 703 c.

14 WNuronpn K. Teopernyeckre OCHOBBI OpraHuveckoi xumuu. - M.: Mup, 1973. —
1055 c.

15.JIu [Ixx. Wmennbie peakuuu. MexaHU3Mbl OpPraHMYecKUX peaknmii - M.:
BUHOM, 2006. - 456 c.

16.Mappen JIx., Kern C., Teguep Jx. Xumuueckas cBsa3b. M.: Xumust, 1980. - 387 c.

17.Mapu [JIx. Opranuveckas xumusi, B 4-x 1. - M.: Mup, 1987.

18 Munkun B.W., Cumkun B.SI., Munses P.M. KBaHTOBas XUMHS OPraHMYECKHX
coennHeHu. Mexanu3msl peakuuii. - M.: Xumus, 1986 - 246 c.

19.Munkua B.M., Cumkun bB.SI., Mwunses P.M. Teopuss CTpOEHHS MOJEKYJI
(OnextponHbie 000s104uKH). - M.: Bricmas mkona, 1997. - 407 c.

20.HedemoB O.M. u ap. Xumus kap6eros. - M.: Xumust, 1990. - 303 c.

21.TToramo B.M. Crepeoxumust. - M.: Xumust, 1988. — 463 c.

22.Pob6eprc JIxk. u ap. OCHOBBI OpraHu4eckoi xumun. B 2-x Tomax. - M.: Mup, 1978

23.Caiikc I1. MexaHM3MbI peakiyii B OpraHn4eckoil xumu. - M.: Xumus, 1977. - 319
C.

24.Tepueii A. CoBpeMeHHas opranndeckas xumusi: B 2-x 1. - M.: Mup, 1981.
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25.Tutue, JI. lomuHo-peakuun B opranndeckom cunrese / JI. Tutue, I'. Bpamre,
K.I'epuke; nep. ¢ anra. — M.: BUHOM. JlabopaTopus 3nanuii, 2010. — 671 c.:
Hi.

26.Ywuicon C. DneKTpoHHBIE KOPPEISIIUK B MOJIeKyax. - M.: Mup, 1987. — 304 c.

27.Ymanckuii C.5I. Teopusi 3JIeMEHTAPHBIX XHMHYECKHX peaknmii. —
Joaronpynusbiii: U3narenbckuii Jom «MHTeIIEKT?, 2009. — 408 C.

28.Dym3unara C. Meto MOJIEKYJISIpHBIX opouTaeii. - M.: Mup, 1983. — 461 c.

29.1{upeabcon. - 3-e u3a. - M. : Bunom. JIadoparopus 3nanuii, 2014. - 495 c.

7.2. Dnekmponnsle pecypcol

v Dnekrponnas miardopma wusmarenbctBa American Chemical Society
http://www.pubs.acs.org

V' DIieKTpOHHAsI iatopma U3/1aTENIbCTBA Taylor&Francis
http://www.informaworld.com

v’ DnekrpoHHas miaTdopMa u3aarenbcTsa - http:// wwwe.scitation.aip.org

v Dnekrponnas miargopMma usmarenabctBa Royal Society of Chemistry
http://www.rsc.org

v Dnektponnass  miarpopma  m3gareabctBa  WILEY-BLACWALL
http://www.interscience.wiley.com

v DIeKTpOHHAsI iarpopma U3/1aTeNIbCTBA SPRINGER
http://www.springerlink.com

v’ Tlnarpopma Hay4yHOM  dJ€KTpOHHOM  OmOmmoreku  e-Library.ru
http://www.elibrary.ru

V' DleKTpOHHast matgopma U3/1aTelIbCTBA Elsevier
http://www.sciencedirect.com

v’ DnektpoHHas miatdopMa usnareibctBa Elsevier - http://www.scopus.com

(PedeparuBHO-TIOMCKOBAs 6a3a JaHHBIX SCOPUS)

8. OMUCAHUE MATEPUAJIBHO-TEXHUYECKO# BA3bI, HEOBXOUMOI1 JJISI OCBOEHUSI
JTIMCIATIIAHBI

JIeKIIMOHHBIE 3aHATUST M KOHCYJBTAIlMHM, CAaMOCTOSTENbHas padoTa IO OCBOCHUIO
JTUCIUIUIMHBI U TIOJITOTOBKA K C/ade KaHAMIATCKUX 3K3aMEHOB MPOBOISITCS B CHEITHATBHBIX
MOMEIIEHUAX  (YUTAJIbHBIM 321 HAydyHOH  OWUOIMOTEKM W/WiIM  KOH(EpEHI[-3ajbl),
000pYyIOBaHHBIX MEOEbI0 (CTOJBI, CTYJbs), KIACCHOM JOCKOM (MEJIOBOM), KOMITBIOTEPOM,
MPOEKTOPOM JTsI IEMOHCTPAIIUU TTPE3ESHTAIUH.
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