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1. BUabl YYEBHOI JEATEJIBHOCTH, CIIOCOB M ®OPMbI EE ITPOBEJIEHMS,
TPYAOEMKOCTDb JUCHUITJINHbI

Buner yueOHOI AesITETbHOCTH: ayIUTOPHBIC 3aHATHS - 1 3aueTHast €AMHULBI TPYyAa
(36 uacoB), camocTosTeabHas pabora — 4 3aueTHBIX eauHull Tpyaa (144 gaca), Bcero — 5
3a4eTHBIX eauHUI] TpyAa (180 uacos).

dopma npoBeeHUS ay IUTOPHBIX 3aHATHI — JIEKIIUU U KOHCYJIbTAINH.

B pamkax wyacoB caMOCTOSITENIbHOM paboOThl MO YKa3aHUIO MpernojaBaTes
acTMpaHTHI MPOPadaTHIBAIOT TEMBI M OCBAaHUBAIOT TEOPETUYECKHUE BOMPOCHI, N3JIaraeMbie B
JIEKIIMOHHOM KYpCe, a TaK)Ke€ CAMOCTOATEIbHO U3y4aloT APYTrHe BOMPOCH IPOrPAMMBI.

@DOopMOM UTOrOBOTO KOHTPOJIA ABJISIETCS 3a4eT.

2. [IEPEYEHB IVIAHUPYEMBbBIX PE3YJIbTATOB OGYUEHUSA
B pesynbrate 0OCBOCHHS TUCIUTIIMHBI BRITYCKHUK JTOJDKEH 00JIa/1aTh CIeIYIONTUMHI
KOMITETEHIUSIMU:
2.1 YHuBepcaJbHbIC KOMIIETEHIMU:

» CIIOCOOHOCTh K KPUTHYECKOMY aHAJIM3y M OIICHKE COBPEMEHHBIX HAayYHBIX
JOCTHKEHUH, TeHePUPOBAHUIO HOBBIX uzei npu pelieHun
UCCIICIOBATEIbCKUX W MPAKTHYECKUX  33Ja4, B TOM  YHCIE B
MEKTUCIMILTHHAPHBIX oOmacTax (YK-1);

» CHOCOOHOCTh  TUIAHHPOBaTh W peIIaTh  3aJa4d  COOCTBEHHOTO
poeCCHOHAIBHOTO U JIuYHOCTHOTO pa3Butus (YK-5).

2.2 O6uie-npodeccnoHaIbHbIe KOMIIETEHIIHHU:

» CIIOCOOHOCTH CaMOCTOSITENIFHO OCYIIECTBIATH HAYYHO-HCCIEIOBATEIBCKYIO
NESTENbHOCTh B COOTBETCTBYIOIIEH TMpodecCHOHAIIBHOM — 00JlacTh ¢
UCTIOJIb30BAHUEM COBPEMEHHBIX METOOB MCCIICIOBAaHUS W WH(DOPMAITMOHHO-
KOMMYHHKaIMOHHBIX TexHosorui (OTTK-1).

3. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3BOBATEJIbHOM ITIPOI'PAMMBbI

Jucuuminaa «OCHOBHBIE THITBI OPTaHUYECKUX PEaKIUid M WX MEXaHH3MbI»
SABIACTCS (bakynpTaTUBHON JUCLUTIIINHON OCHOBHOM npodeCCHOHAIBHOM
00pa30BaTeIbHOMN MPOrpaMMbI BBICIIETO 00pa30BaHUs — MPOTPaMMBI ITOATOTOBKH HAY4YHO-
MeJarorHYeckuX KaJpoB B acmupaHType Mo HamnpasiaeHuto mnoaroroBku 04.06.01
XuMHYeCKHe HayKW, HampaBleHHOCTh (mpodwmis) Dmsmueckas xumus (02.00.04),
Bricokomonekynspasie coenunerust (02.00.06) u Hedrexumus (02.00.13). OOyuenwue
MIPOBOJIUTCS] HA BTOPOM KypCE.

JlaHHasT AWCHUIUIMHA Oa3upyeTcs Ha 3HAHUSIX W YMEHUSX, BHIPAOOTaHHBIX IPH
POXOXKJICHUH O00IIero MpodeccHoHanbHOTO0 Kypca «OpraHudeckass XUMHSI», B paMKax
MarucTepCcKOi MporpaMMbl 00pa30BaHuUs MM CICIIHATUTETA.

AcnupaHT JODKEH 00J1agaTh HaBBIKAMH CaMOCTOSITEITLHOTO OCBOSHHS M3Y4aeMOTO
MaTepuaia.

B pe3ynbrare 0CBOCHHS AMCUUIUIMHBI ACTUPAHT JOJHKEH TIOJTYYUTh JOMOJTHUTEILHBIC
3HaHWs, YMEHUS M HABBIKU. ACIIUPAHT JOJDKEH:
3namo:
> OCHOBHBIC THITBI MEXAaHM3MOB OPraHMYECKHX PEaKIHid W METOIAbl HX
UCCIICZIOBAHUS,
» BHJIBI PEAKIIHOHHOCIIOCOOHBIX HHTEPMEINATOB OPTaHUICCKIX PEaKIIHIA;
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» TEOPHIO MOJIEKYJIAPHBIX OpOUTAaIeH;
» TEOPHIO NEPUIMKINIECKUX U KOAPKTATHBIX PEAKIINH.
Bnaoemp:

» TnyOOKMMH, CIEHUAIN3UPOBAHHBIMH 3HAHUSAMH, Ha OCHOBE KOTOPBIX
OCYIIECTBIISIETC KPUTHUECKUN aHajan3, OIEHKAa M CHUHTE3 HWHHOBAIIMOHHBIX
1701(5)%8

Ymems:

» KPUTHYECKH aHAIM3HPOBATh HAYUHYIO JINTEPATYPY C LEIBIO0 CAMOCTOATEIHHOTO
BbIOOpa HAaNpaBiICHUs MCCIENI0BaHUs, CaMOCTOSITENIBHO COCTABJIATh IUIAH
UCCIICZIOBAHUS; yYAaCTBOBATh B HAYYHBIX JUCKYCCHUSX.

4. COAEPKAHUE JUCHUATIINHBI

4.1. MeToabl UCCIe0BAHNS MEXaHU3MA OPraHUYeCKHUX peaKIuii

OcCHOBHBIE THUIBI pEaKUUd OPraHUYeCKUX COCIMHEHUN: MeperpymnnupoBKH,
pPEKOMOWHANMSI W JTUCCONMANMS, OUMOJIEKYJSIPHOE 3aMEIEHUE, IMEPEHOC SJIEKTPOHA.
Jlenenve peakuuii Ha HyKJIeo(UIbHBIEC, AMEKTpoduibHble U romoiauTudeckue. OOmas
kinaccuukamnus mMexanusmoB. [loHsiTue o mepexogHoMm cocTossHMM. CTaauu U3y4YEHUS
MEXaHM3Ma PeaKIuii: MaTepUAIbHBIN OaJlaHC, KHHETHKA, CTEPEOXUMHUUYECKUE KOPPEIISAIINH,
M30TOMHBIE M  CTPYKTYpPHbIE METKH, BIUSHHE 3aMECTUTENIel, pacTBOPUTEIS,
KaTaJu3aTopoB, MOUCK HECTAOMIILHBIX MHTEPMEIUATOB. TepMOIMHAMUYECKUE ITapaMETPhI
peakuuid. BenwunmHa SHTpONHMM aKTUBAIMKM [UIsl peakuuid pa3HbIXx TurnoB. [loHstue o
KMHETUYECKOM M TEPMOJUHAMUYECKOM KOHTpOJE peakuuil. YpaBHeHue [ammera.
KoHcTantsl 3amecTuTenell M KOHCTAHTBl PEaklMil, UX 3HAK W a0COJIIOTHAs BEJIUYHMHA.
Koncrantel o+, o-6*, ol. Crepuueckue >ddextol. YpaBuenue Tadta. CooTHolieHHe
JTUHEHHOCTH CBOOOTHBIX YHEPTHI B MCCIICIOBAHUU TIEPEXOTHOTO COCTOSHUSI.

4.2. PeaklIHOHHOCTIOCOOHBIE MHTEPMEIUATHI OPraHUuYeCcKUX peaxKiuii

4.2.1. Céobo0onble paduxanvl. ATKWIbHBIC PaIUKaibl, CTPOEHHE U OCHOBHBIC CIIOCOOBI
renepupoBanus. OOHapy)KeHHE M YCTaHOBJICHHE CTPOCHHS CBOOOTHBIX PaIUKaJIOB.
Cnextpsl DIIP. Criun-noBymku. Pagukansueie napsl u 3¢ dextsr XI1A B ciektpax SIMP.
o- W mn-Pagukanel. OCHOBHBIE paJUKal-paJuKajJbHBIC PEAKIUH: PEKOMOWHAIIHS,
aucnponopuuoHupoBanre. OKHUCIIEHHE UM BOCCTAHOBJIEHHE CBOOOJHBIX PaJMKaJOB.
CrabuibHble paTuKabl.

4.2.2. Kapoenvt u numpenvi. KoHQUTypallMOHHBIE B3aMMOJACWCTBUS B KapOeHax.
CUHIJIETHBIE U TPUIUIETHBIE KapOEHBI, UX T'€OMETPHs, Pa3IuYuMOcTh No TecTy Ckenna.
Crtpoenne wmetuneHa u gudTopMmernieHa. CHEKTPOCKONHUS MATPUYHON HU3OJISALIUU.
CrnocoObl renepanuu kapOeHoB. Hutpensl u monsl HuTpeHus. [Ipumepsl peakiuii ¢ ux
ydactueM. [ 'epMusieHbl, CUIINIICHbI, CTAHHUJICHBI.

4.2.3. Kapooxamuonwt. Kapbouuessie 1 kapOeHuensie nonbl. Ctpoenue katnonoB CHs* u
CHs*. Tenepauusi mpem-OyTUIBHOTO KaTHOHA B CYIEPKUCIBIX cpefax. DakTopsl,
BIMSIONIMNE HA CTa0WIBHOCTh KapOCHHMEBBIX WOHOB. AJITHIbHBIE, OCH3WIbHBIE U
MOJIMApWIMETUIIbHBIE KaTHOHBI. KaTnoH Tponunus u ero coictia. lllkana crabunbHOCTH
kapOeHHeBbIX HOHOB. OOBSICHEHNE CTAOUTU3UPYIONIETO Y PekTa METUIBLHOH, (DeHUIIBHOU
¥ LUKIONPONWIBHOM TPYyMIM, TaJlOr€HOB, KHCIOPOI-, a30T- W CEPOCOAEPIKAIINX
3amectuteneil. Heknaccuueckue kapOOKaTHOHBI.
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4.2.4. Kapéanuonw. CBoOonnbie kKapOaHumOHBI B Tra3oBod (aze. Mx wuccremoBanue
METOJaMU HOH-UUKJIOTPOHHOTO PE30HAHCA U MACC-CIIEKTPOMETPHUH BBICOKOIO JABJICHUS.
[Tomyuenne kapOaHHOHOB B pacTBOpax B CYNEPOCHOBHBIX cpefax. o- W m-KapOaHMOHBI.
@dakTophl, BIUSIONME HA CTAOMIBHOCTh KapOaHHMOHOB. Ponb cpeapl W MPOTHBOMOHA.
KoHnTakTHbIE U conbBaTHOpa3aeneHHble MoHHbIE napbl. CH-Kucnorel. Kunetnueckas u
TEPMOJUHAMUYECKAsE KUCIOTHOCTh. AMOUIEHTHBIE aHUOHBI U (popma ux MO.

4.25. Apomamuueckue uomn-paouxkansvt. I'enepupoBanue katnoH-pagukanoB (KP) u
aHnoH-paaukanoB (AP): xumuueckoe, poToxuMudeckoe, dMEKTpOXuMHUUYecKoe. Peakunu
KP: nucnponopuuroHupoBaHue, NMPUCOEIUHEHHE HYKJIEO(DUIOB, OTLICIUICHHE MPOTOHA.
Peakuum AP: ¢ goHOpamMu OpOTOHOB, JIUCOPONOPUHOHMPOBAHUE, OTLICIJIEHUE
Hykieopyraoi rpynmbl. HMon-pagukanehabie comu. Teopus KII3. SET-Mexanusm B
OpraHWYECKHX PEaKIUAX u ero oOHapyxkeHue metonoM XIIS. Ilpumepsl Takux peakiui.
OAHOANMEKTPOHHBIM  cABUr.  MexaHu3M  ANEeKTPO(UIBHBIX  NEPErpyNIUPOBOK K
AJIEKTPOHOU3OBITOUHOMY LIEHTPY KaK OJHO3JIEKTPOHHbINM caBur. CTaOWiIbHBIE HOH-
paaukainsl (ronyooit Bropcrepa, KeTuiibl 1 ap.)

4.2.6. IIpumepwt peokux unmepmeouamos. Hanpspxenusie yriieBogoponsl. Terpasapan,
(1,1,1)nponennaH, HUKIONPOIEH U €ro peakilus ¢ aTOMapHbIM yriaepojoM. Llukmndeckue
aJJIEHBl; NpPUMEpPbl peakuuid ¢ ux ydactueM. llukinueckue aneTtwsieHbl. AuneHaTHH.
ApUHBI ¥ T€TapuHBbl, 10Ka3aTeIbCTBA UX CYIIECTBOBAHUS C IOMOUIBIO MEYEHBIX ATOMOB.

4.3. llocTpoenne MoJIeKYyJIAPHBIX OpOUTAIEi

4.3.1. n-Cucmempt. 1-CBsizM B OSTWJICHE, aleTHIeHe, KapOoHuapHOW Tpynme. Teopus
BO3MYIICHUM MOJIEKYJISPHBIX opOuTaneil. Bo3mylleHus: mepBoro M BTOPOro MOPSIKA.
JIByxopOutanbHble B3auMozercTBusa. TpéxopOuTanpHbie B3anuMonaencTBus. n-OpOurtanm
JIMHEWHBIX U HUKINYECKUX CONPSKEHHBIX MOJUEHOB, UX MOCTPOEHUE Ha OCHOBE METOAA
BO3MYILICHHUM, CUMMETPHUS U y3J0BbIE CBOMCTBA. 3aBUCHMOCTbh SHEPIUU OT YHUCIA Y3JIOB.
Oco0eHHOCTH CTPOCHHUSI HEUETHBIX JIMHEHHBIX MOJMEHOB. AJUTHIIBHBIN paguKal, aHUOH U
katuoH. l{uknnyeckue n-cucrembl. IlapHocTh opOuTaneil. BripokneHHbIE OpOUTAIIH.
ApOMAaTHUYHOCTh U AHTHAPOMATUYHOCTb. DHEPruU JAEJOKAIM3aUUUd M apOMaTUYHOCTb.
benzon u ero MonekymnspHeie opbutanu. ['panuunbie opbutanu mo dykyu (B3MO,
HCMO, O3MO). MHOTOCTpYKTypHOE OMHUCAHUE CTPOCHUSI MOJIEKYJbl OeH30iaa. Teopus
pe3oHaHca U e€ MpUMEHEHHE K OCH30JIbHOM, aJUTMIIBHOM M OeH3uJbHOM cuctemam, 1,3-
JTUTONSAM (IMa30MeTaH, a3u/bl, HUTPUJIOKCUIbI, HUTPUIMIUIBL U 1p.). [ Mnepkonbroranus
U e€ pacCMOTPEHHUE B paMKax TEOPUHU MOJICKYJISPHBIX OpOUTATICH.

4.3.2. s-Cucmemwr. KaHOHWYECKHME MOJEKYJSIpHbIE OpOUTANM  TETPAdIPUUECKON
MOJIEKYJIBI METaHa; X MOCTPOEHUE W3 TPYNIOBBIX opOuTanei ancam6ms Hs4 m aTomMHBIX
opbutaneit yriepoaa. Kanonmueckne MO mmockod kBampaTHOM Monekynsl CHa.
CpaBHeHHME  CBOMCTB  TETPadJpPUUYECKOrO0 U INIOCKOro  MeraHa.  [Ipuumzbl
KOH(UTYPAMOHHON yCTOMUMBOCTH TeTpadapa. KoHuenmus ruOpuaHeix opOuTaneii; ee
NPUMEHEHHE K ONHCAaHUI0 CTpoeHus MeraHa. Henmocratku 1mpocTtoii  Teopuu
ruOpuan3aui; WX YCTPAHCHHE IyTeM CHMMETPU3AINK THOPHUIHBIX OpOUTAIICH.
@DOTO3IEKTPOHHBIE CIIEKTPhl MeTaHa. MoseKyIsapHble OpOUTaIN 3TaHA U UX MOCTPOCHHE
u3 "ctpoutensHbiXx 010koB" CHs. CkeneTHbie OpOUTAIN UKJIOMPOIIaHA U UX TIOCTPOEHUE
U3 Tpex cTpoutenbHbIX 0510k0oB CH2 ¢ momolipio MeTosna Bo3mylieHui. [lnockoctasie -
opbutanu 1wkiIonpomnaHa. n-CBoiicTBa IUKIONpomaHa: "OaHAaHOBOCTB" o-CBs3EH,
IIPOTOHUPOBAHUE "o pedpy", IIPEATIOYTUTEIIbHAS KOH(opMaIus
UUKJIONPONWIAIKUIBHBIX ~ KaTUOHOB,  YCTOMYMBOCTh  KaTUOHOB,  COZAEPKALIUX
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LHUKJIONPONMIbHbIE 3aMecTUTeNn. CKeneTHbIe OpOUTANN LMKIO0yTaHa. YTpaTa n-CBONCTB
MIPU MEepeXoie OT IUKJIIONPONaHa K IIUKJIaM ¢ OOJIbIIUM YHCIIOM aTOMOB YTJIepo/a.

4.3.3. OpbOumanvnoe cmpoenue MmemannioKOMnaeKkcog. TUNbI JUTAHIOB, TOHSATHUS
JEHTaTHOCTH, TanTHOCTb, TMOJCYET 4YHUCJIa OJJIEKTPOHOB B KOMIUIEKCe, MpaBuwio 18
AJIEKTPOHOB, OOpPaTHOE CBS3BIBAHUE U €r0 POJib B CTAOMIM3ALMKM KOMIUJIEKCOB. AHAJIOTHUS
n3onobanbHOCTU. [locTpoeHre MONIEKYIISIPHBIX OpOUTAael OKTa’IPUYECKUX KOMILJIEKCOB.
[TocTpoeHne MOJEKYJISIPHBIX OpOUTalIel MIOCKO-KBaJApaTHBIX KoMIuiekcoB. [locTpoenue
MOJICKYJISIPHBIX OpOWTanell TeTpa’ApUYeCKUX KOMIUIEKCOB. MOJNEKyIsIpHbIE OpOHuTamu
¢parmentoB MLs, MLs, MLs, MLz, CpM, Cp:M, mnocTtpoeHue KOMIUIEKCOB H3
(bparMeHToB.

4.4. Teopusi nepUUHKIHYECKUX peaKIuii

4.4.1. Knaccugpuxayus nepuyukiuveckux peaxyuii no Byoeopoy-Xoghgmany.
XapakTepHble OCOOEHHOCTH: BBICOKas CTE€pPEO- U PETrHOCENEKTHMBHOCTb, W3MEHEHHE
CCJICKTUBHOCTH TIPU TMEpexofe OT TepMUYECKOM K (POTOXMMUYECKON aKTHBAIUU.
MonexynsipHo-opOUTalibHAasT Teopusl MNEPUIUKINYECKUX peakuui. [lepunuxnndeckue
opOHTaNK; CyNparnoBEpXHOCTHbIE W aHTaparOBEPXHOCTHBIE B3aumojercTBus. Kpurepuu
apOMaTHYHOCTH 10 XIOKKeNo u MéOuycy. XroKKeaeBckas U MEOMYCOBCKAas TOTOJIOTHS
MEPEXOJHOTO COCTOSIHUA. Pa3peménHple M 3anpeniéHHbIE PEaKUUH; OTHOCUTEIBHOCTh
Takoro pasrpanudeHusi. OObsICHEHHE pPa3pelI€HHbIX M 3alpeuiéHHBIX MyTed peakiuii
MerogamMu Bo3mylleHuss MO, KOppeNmsSLHMOHHBIX JHarpaMM W apoMaTH4YeCcKOro u
AHTUAPOMATUYECKOIO TMEPEXOJHOro cocTosiHuA. Ilpumepsl peakiui, HAyOMX 10
"sanmpeméaHomy” mytu. CoxpaHeHue opOuTanbHOW cummeTpuu. [IpaBmma ByaBopna-
Xodpmana.

4.4.2. Dnexmpoyuxnuueckue peakuyuu. Wx wmexanusm. Konporatopuole u
nucporatopHsie mpouecchl. [IpaBuna Bynsopaa-Xoddmana mayist 31€KTPOLMKINYECKUX
peakuii. [IpumMeHeHne MeTo/a KOPPEJALMOHHBIX AUArpaMM M METOJAa apOMaTH4YEeCKOIO
MEPEXOJTHOTO COCTOSIHUA K 3TUM peakuusiM. [IpuMepbl CUHTETUYECKOrO0 HCIOJIb30BaHUs
TEPMUUYECKUX U (POTOXMMHUYECKHX BJICKTPOLUKINYECKUX peakiui. OOpa3oBaHue
YeThIPEXWICHHBIX IUMKIOB. OOpa3oBaHME CPEIHUX IUKIOB IMYyTEM PACKPBITUS MalloTo
[UKJIa B OMIIMKINYECKUX cucTemMax. CTepeoxuMus.

4.4.3. Huxnonpucoeounenue. Ilpumenenne meroga BMO k aHanmu3y 3THX peakiuu.
Meroa KOppEeNsUMOHHBIX JUarpaMM M apoOMaTUYECKOrO0 MEPEXOJHOI0 COCTOSHUS.
Krnaccugukanus peakuuii TUKIONPUCOEIUHEHHS IO YUCILY 3JIEKTPOHOB, TUILYy opOUTaneit
U TeoMeTpuu nepekpbiBanus. Tepmuueckue (4+2) peakuuu. Peakuus J{unbca-Anpaepa u
peTpoMeHoBbI pacnajz. BropuuHble oOpOUTaIbHBIE B3aMMOJECUCTBUS KAaK MPUYUHA
MPEANOUYTUTENBHOTO SHIO-NIPUCOEIUHEHNs. PernoceneKTUBHOCTh PeakliMM U BEJINYMHA
KO3 (UIIMEHTOB HA KOHIIEBBIX aTOMaX B T'PAaHUYHBIX OPOUTANSIX JHWEHA W JAWEeHO(uUia.
MexaHu3sM  TNpUCOENMHEHUS KapOeHOB 1o  JABOMHON  cBs3u. 1,3-JlunmonsipHoe
IIUKJIONIpUCOeIMHEHUE Kak (4+2)-tipouecc. 1,3-Jlunonu u ux ctpoeHune. ®oToXuMUYECKOE
(2+2) muknonpucoenuuenue. [papuna BynBopna-Xohdmana s MUKIONPUCOSTAHCHHS.

45. Tunbl OpraHMYecKHMX Ppeakuuid ¢ TOYKH 3PEHHUST TeOPHH OPOUTAIbHBIX
B3aMMOJAEHCTBUM

45.1. Anugpamuueckoe nykneogpunvnoe 3zameujenue. Mexanusmel SN1 u SNo.
OpOuTanbHBIA KOHTPOJIIb M CTEPEOXMMHs peakuuud. Bo3moxkHa 71U ynbTHUMAaTHBHAS
rpaHuila MeXJy MexaHu3dmamu? BiusiHue CTpyKTyphl M PacTBOPHUTENS] HA MEXaHU3M.



B3aumoneiictBue HenojeneHHblx nap. CTpoeHue rupasvHa M NEpPEeKUCH BOJOpOJa. a-
Oddexr. AnomepHsiid 3PdeKkT U ero oObsICHEHWE KaK B3aWMMOJICHCTBUE HEIMOACICHHBIX
map rerepoaToMa C pa3phIXJISIONUMHU o*-opOuTtansamu. B3anMopaeiicTBie HemoaeleHHbBIX
nap "yepe3 npocTpaHcTBO" U "uepes CBI3U". AHXUMEPHOE COJEHCTBUE.

4.5.2. Anugpamuueckoe 3nekmpoghunvroe 3ameuienue. Yxonasamas rpymnma. Peakmun Sgl,
Se2, Sel, Sel(N) pryTh- Hu OJIOBOOPraHHYECKHX coeauHeHHi. OpOuTaabHbIC
B3auMOJeiicTBUSL U cTepeoxumus. HykneodunsHoe coaeiicTBUE B ANEKTPOGUILHOM
3aMenieHnd. KuHeTndyeckue 3aKOHOMEPHOCTH, OMPEIEINAIONasi poJib 3IEKTPOOUIHHON
aTaku WK HykJeoduibHOro coaerctBus. SET-Mexanuzm

4.5.3. Apomamuueckoe rnekmpogunvroe u Hykieoguivhoe 3zameujenue. llocrpoeHue
MOJIEKYJISIDHBIX OpOuTaneil OeH30/la M MOHO3aMeIleHHbIX OeH3070B. OpHueHTauus u
peaklMOHHasi CIOCOOHOCTh MPOM3BOJHBIX O€H30J1a B peakIUsIX SIEeKTPOPUIBHOTO
3aMENICHUs ¢ TOUYKHU 3pEeHUsI OpOUTaNbHON Teoprun. OpOUTANBHBIN U 3aPSOBBIN KOHTPOIIb.
@dakTopbl THapUHUANBHBIX CcKOpocTeil. CelneKTUBHOCTh U €€ CBSI3b CO CTPYKTYpOil
nepexoaHoro cocrtosHus. WHaekcel “cynepaenokanuzyemoctn” @Dykym U “‘uncna
peakTuBHOCTH J[proapa. DHEprusi 1 CUMMETPHUSI TPAaHUYHBIX OpOUTANIel TU3aMEeleHHBIX
O6en3onoB. OpOutanbHble KOXGOUIIMEHTHI U OPHEHTAIUS HYKICO(PHUIHLHOTO 3aMEIICHHS
SN2(Ar).

454, [Ilpucoedounenue no O060UHbBIM YeNepPOO-yei1epPoOOHbIM  céa3am. BrnusHue
3aMECTUTENEH pa3IM4YHONM NPUPOJBI HA DSHEPIUI0 TPAHUYHBIX OpOMUTANIEH AJKEHOB.
OpOutanbHble  KOXG(UIMEHTHI U PErHMOCENEKTUBHOCTb.  MHOTOCTaJMiiHBIE U
COTJIACOBAHHBIE  MPOIECCHl  MpHCcOeAUMHEeHUs. [ uapoObopupoBaHHWE KaK  IMpUMEP
TICEBIONEPULIUKINYECKON PEaKIIUH.

4.5.5. /lonopno-akuenmopnuie 83aumooeiicmeus 6 Op2aHuyeckou xumuu. J{IoHOpHO-
aKIENTOPHbIE B3aWMOJICHCTBHUS KaK »DJIEMEHTApHBIM AaKT MHOTUX OPraHMYecKux U
npupoaHbix mpoueccoB. Kommuekesr ¢ nepenocom 3apsnaa (KII3), ux ponbp B XuMHuH.
Kucnorst Jlptonca. JKEcTkme M MSATKME KHUCIOTHI W OcHOBaHUS. OpOWUTaNbHBIN U
3apsaaoBbld  KOHTpoJb. [Ipumenenne npunuuna XMKO k opraHudeckuM peaxuusiM.
Kucnoret bpéncrena. CBsa3b Mexay TMPOTOHHOM M JIBIOMCOBCKOM OCHOBHOCTHIO,
ypaBHeHHe DnBapjca. Pa3baBnennbie pacTBOpbl. Cuiia KUCIOT U OCHOBaHUH. D HEKTh
cosibBaTanuu. KucinoTHell 1 ocHOBHOM KaTanu3. Crenupuieckuii ¥ 00U KUCIOTHBIN 1
OCHOBHOU kaTanu3. YpaBHeHue bpéucrena. KonnenrpupoBanubsie pactBopbl. KuciaotHeie
¢yakmm Ho, Ha, Hr. CootHomenne mexay HumH. KucinotHeie QyHKIME M CKOPOCTH
peakuuid. Cynepkucible cpefbl. [IpeBpaleHnss OpraHuyecKux MOJEKYJ B CYNEpPKHUCIIbIX
cpenax. CynepocHoBHbIe cpenbl. Cuctema IMCO-OH™ kak cynepocHOBHas cpefa.

4.5.6. Cuemamponuvie nepezpynnuposeku (cuzmamponnwvle coeuzu). OmnpeneneHue.
Knaccudukamus. Ilopsimok curmarponuoro casura. Ilpumepsr [1,2], [3,3] u npyrux
CUT'MATPOIHBIX CABUIOB. APOMaTHYECKOE U AHTHAPOMATHUECKOE IEPEXOJHOE COCTOSHUE.
[1,2]-CaBurs. [TeperpynmnupoBka Baruepa-Meepgeiina u MMMHAKOJINHOBAA
neperpynnupoBka. Murpauuss BOAOpPOAa M alIKWIbHBIX rpynn. Hekiaccuueckue
kapOokaTroHbl. CTpoeHue 2-HOPOOPHUIBHOT'O KaTHOHA MO JaHHBIM criekTpockonuu SIMP
npu pas3HbIX TeMmreparypax. Crepeoxumus mneperpynnupoBku Barnepa-Meepseiina.
Murparnuss  apwia. @denonueBbie uOHBL. KapOeHoBas meperpymnmupoBka Bombda.
[leperpynnupoBku K 3nekTpoHoaedunutTHomy a3oty (bekmana, ['opmana, Kypruyca) kak
[1,2]-curmarponnbie cnBurn. Crepeoxumus neperpynmupoBku bexmana. [3,3]-Cosueu.
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[TeperpynnupoBku Koyma u Kunsiizena. Cunre3 unpona no @umepy. bensuauHoBas
NeperpynnupoBKa Kak [5,5]-curmarponsbiii ciBur. bynsBasieH. BasieHTHas Taytomepusi.
4.5.7. Henepuyuknuueckue nepezpynnuposKu. 1,2-IleperpynmupoBKu K
ANEKTPOHOU3OBITOUHOMY LEHTPY. [IeperpynnupoBku Buttura, CruBeHca,
Mernizenreiimepa.  Mx  crepeoxumuss M pagUKaI-COIVIACOBAHHBIM  MEXaHH3M.
OnHORIEKTPOHHBIN CABUT, pamukanbHbie Tapel U dhdextor XIS, Ileperpynmuponka
daBopckoro. IleperpynnupoBk B CBOOOJIHBIX paaukaiax. 1,5-Mwurpanus aroma
BOJOpOAA.

4.5.8. Opzanuueckue coeOuHeHUs NEPexoOHbBIX MEMANN08 U MEMAIN0KOMNIEKCHbLI
kamanu3. PacCMOTpEHHME pa3IMYHBIX CTAJWM KaTAIUTHUYECKOIO IIpolecca Ha IPUMEpe
peakuuud rujpupoBaHusi. BnusHue paznuyHBIX (PAKTOPOB HA KaXAYI0 CTaauIO
KaramuTudeckoro mukia. Tpauc-agpdekr. bnuskoe B3aumoneicTBUE. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE BIIMSIHUE JINTAHJOB HA JUHAMHYECKUE CBOMCTBA METAJUIOKOMIUIEKCOB.
OcHOBHBIE MPUHIUIIBI, ONPEEISIONINE BIOOp KaTanu3aTopa. OCHOBHbBIE KaTaTUTHUYECKHE
IIPOLIECCHI: PACCMOTPEHHME MEXaHU3Ma pPEaKkIMM HM30MEpU3alMu  aJKEHOB, Kpocc-
COUYEeTaHMsl, MeTaTe3uca alIKkeHOB, KAPOOHUIUPOBAHUS U KapOOKCHUIMPOBAHUSI.

4.6. KoapkTaTHble peakiuu

Onpenenenue. Tonoaorus 3A€KTPOHHBIX CIBUroB. OpraHU3yIOIUE TPUHIMIIBI CIOXKHBIX
peakuMid M TEOpUsA  KOApKTaTHOIO  IEPEXOAHOro  cocrosiHusA.  Pacmmpenwne
TOIIOJIOTMYECKOTO METOJa, paHee NPHUMEHEHHOTO K IEPULUKIMYECKUM pEeaklusM Ha
KOAapKTaTHOE IIEPEXOJHOE COCTOsHME. JIMHEWHbIE TOJCUCTEMBI W TEPMHHATOPBI.
Henopnenennsle mnapsl MW TpeXwIEHHbIE LHKIbI Kak TEPMHUHATOPBL: (pparMeHTalus
nuKjIonponwikapOeHa M uukionponwiHuTtpeHa. [lpucoenuHenue  kapOEHOB K
ounukinoOyranam. HenopeneHHble Hapbl M MATUWIEHHbIE LUKIbl KaK TEPMHUHATOPBI:
NEepPEerpynmnupoBku  QypPypuiniIeHOB M HMX TETEPOLUKINYECKUX aHajloroB. Tpex- u
ISATUYICHHBIE LUKJIBI KaK TEPMHUHATOPBI: (dparmeHTanuu OKCHPAHOB,
LUKJIONPUCOEIMHEHNE alETWICHOB K 1,4-nmknorekcaguenam. Peakiuu «caBura CBS3W».
@parMeHTanus CIUPOO30HUIOB. [ OMONOTMYECKUMI IPUHLUII KOApPKTAaTHBIX PEaKLUN.
CpaBHUTENBHBIN aHATU3 KOAPKTATHBIX M IICEBIONEPULIMKINYECKUX peakiuil. CpaBHEHHE
TOIOJIOTMYECKOTO U AITEPHATUBHBIX METOOB. [[M3ailH HOBBIX EPEXOAHBIX COCTOSIHUMN U
IIPeICKa3aHNue HOBBIX PEAKIIUIA.

5. YYAEBHO-TEMATUYECKHWM IIAH 3AHATUI

Ne HaumeHnoBanue Ayautopusbie | Camocr. Bcero

n/n TeMbI 3aHATHSA paborta 4acos

4.1 MeTtonbl HccleOBaHUS MeXaHHU3Ma 5 8 10

OpraHNYEeCKUX PeaKui

4.2.1. | CBobOoaHBIC paguKaIbl 6 6
4.2.2. | KapOeHbl 1 HUTPEHBI 6 6
4.2.3. | Kap6okatnuoHbl 6 6
4.2.4. | Kapbannonsl 6 6
4.25. | ApomaTH4yecKre HOH-PaTUKAIIbI 6 6
4.2.6. | Ilpumepsl peIKMX HHTEPMEIUATOB 2 4 6
4.3.1. | n-CucreMsl 2 8 10
4.3.2. | s-Cucrtembl 4 8 12




4.3.3. | OpbutanbpHOE CTPOCHHE 5 8 10
METaJJIOKOMILIEKCOB

4.41. | Knaccupukanus — MEPUIHKIAYECKUX 4 8 12
peakiuii o Byasopay-Xoddmany

4.42. | DNEKTPOUUKINIECKHE PEAKIIH 2 8 10

443. [{uknonpucoeguHEHNE 4 6 10

45.1. | Amudarudeckoe HyKJIeo(pmIsHOE 6 6
3aMelleHue

452. | Amudarudeckoe ANMEKTPOUIHLHOE 5 5
3aMelleHne

453. | Apomatnueckoe JIEKTPOPWIBHOE U 4 6 10
HYKJICOQHIEHOE 3aMEIICHHE

45.4. [Ipucoenunenne o IBOMHBIM 6 6
yTIEPOJI-YTIIEPOTHBIM CBS3SIM

455. | IoHOpHO-aKIIENTOPHBIE
B3aUMOJICHCTBUS B  OPTaHMYECKOM 6 6
XUMUU

45.6. | CurmarponHbie HEepPErpynIupOBKU 4 6 10
(CMTMaTpOIIHBIC CIIBUTH)

45.7. | Henepunukinuueckue 4 6 10
NeperpynmnupOBKU

458. Opranuueckue COeIUHEHUS
NEePEeXOIHBIX METaJIOB u 6 6
METaJJIOKOMIUIEKCHBIN KaTaiu3

4.6. Koapkrarnsie peakiuu 2 8 10

UTOI'O 36 144 180

6. @OPMbI TEKYIIIET'O U UTOI'OBOI'O KOHTPO.I4,
KPUTEPUU OLHEHKHN

Texyuii KOHTPOJIb OCBOCHUS TUCIHUILTUHBI MPOBOJAUTCA PETYJISIPHO, HAUYMHAS CO
BTOpOM Heznenun oO0ydeHus, B (opMe KOHTPOJIS IOCEIAeMOCTH, YCTHOIO OIpoca I0
nzydaemoi teme. @opmoil UTOrOBOro KOHTPOJSI MO AUCLUIUIMHE SIBISIETCS 3a4eT. 3ayeT
IPOBOJIUTCS 110 BOIIPOCAM.

Bonpockl kK HITOTrOBOMY KOHTPOJIIO.
1. OcHOBHBIE THIIBI pPEAKIHA OPraHUYECKUX COCAUHEHHUU: TeperpyninupoBKH,
pexoMOMHAIMSL U AUCCOLMALINS, OUMOJIEKYIISIPHOE 3aMElIeHHE, IEPEHOC IEKTPOHA.
2. Jlenenne peaknuii Ha HyKJIeo(pHIbHBIC, YIEKTPO(UIBHBIC K TOMOJIUTHIECKHE.
3. IloHsATHE O KHHETUYECKOM U TEPMOJANHAMUYECKOM KOHTPOJIE peakluil.
4. YpaBHenue ['ammera. KoHCTaHTBI 3amMecTUTeNed M KOHCTaHTHI PEAKIMH, UX 3HAK U
a0COJIOTHAs BEJINYMHA.
5. AJIKUIIbHBIE PAaUKaJIbl; CTPOCHHUE U OCHOBHBIE CIIOCOOBI T€HEPUPOBAHHUS.
6. OcHOBHBIE paguKal-pajdKadbHBIC  pEaKUWW:  PEKOMOWHAIUS,  TUCIPOIIOP-
LIUOHHUPOBAHUE.
7. CUHIJIETHBIE U TPUILJIETHBIE KAPOEHBI, UX TEOMETPHS, Pa3INYUMOCTh 110 TecTy Ckea.
8. Crtoco0b! renepanuu KapOeHoB.
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9. KapOonueBblie 1 kKapOCHHUEBBIE HOHBI.

10. ®akTopsl, BAUAIOUIME HA CTAOMIBHOCTh KapOCHUEBBIX HOHOB.

11. KatuoH Tponuius 1 ero CBOMCTBA.

12. [Tonyyenune kapOaHUOHOB B paCTBOPAX B CYNEPOCHOBHBIX Cpeax.

13. ®akTOopsl, BIUSAIONNE HA CTAOUIBHOCTH KAPOAHMOHOB.

14. Kputepuu apoMaTHYHOCTH 110 XIOKKEI0 U1 MEOuycy.

15. TlpaBuna Byasopna-Xoddmana.

16. Kunaccudukanusi peaknuii IUKIONPUCOSAUHECHHUS 110 YHUCITY DSJEKTPOHOB, THITY
opOuTanell U TeOMETPUH MEePEKPHIBAHUSI.

17. Tepmuueckue (4+2) peakiuu.

18. Peaknus Jlnnbca-Anbaepa U peTpOIMESHOBBIN pacma.

19. Mexanu3M npucoeJuHEHUs] KapOEHOB 1O JIBOMHOM CBSI3U.

20. 1,3-/lunonsipHOE MUKJIONPUCOSANHEHHE Kak (4+2)-Tiporiecc.

21. ®otoxumMuueckoe (2+2) MUKIONPUCOCTUHECHHE.

22. Mexann3mbl SN1 1 SN2. OpOuTanbHbIi KOHTPOJIb U CTEPEOXUMHUS PEAKIIH.

23. Mexanusmbl SN1 1 SN2. BiausiHue cTpyKTypbl U paCTBOPHUTEINSI HA MEXAHU3M.

24. OpueHTalsi M peaklUHUOHHAs CIOCOOHOCTh TMPOM3BOAHBIX O€H30Ja B peaKUUsix
3NIEeKTPOHUIBHOTO.

25. Opoutanbubie KO3()OUIIMEHTHI B OpUeHTaIis HyKIeoduiabHoro 3amerenus SNo(Ar).
26. JloHOpHO-aKIENTOPHBIC B3aWUMOJCHCTBUS KaK JJIEMEHTAPHBIM aKT MHOTHUX
OpPraHMYECKHUX U MPUPOIHBIX MPOLIECCOB.

27. Kucnotsl JIstouca. [lpumenenne npunuuna JKMKO k opraHu4eckuM peaxiusim.

28. Kucnoter bpéucrena. KucinoTHslii 1 OCHOBHO# KaTamus.

29. Cynepkucible cpefbl. [IpeBpaiiieHust opraHM4ecKuX MOJIEKYJT B CyNEPKHUCIIBIX Cpe/iax.
30. CynepocHoBHsbie cpenbl. Cucrema JIMCO-OH™ kak cynepocHOBHas cpeaa.

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

32. IleperpynnupoBka Barnepa-MeepBeiiHa 1 MMHAKOIWHOBAS IEPETPYIIITUPOBKA.

33. Murpanus apua.

34. Kap6enosas neperpynnupoBka Boibda.

35. IleperpynnupoBku K 3nekTpoHoaepuuuTHoMy a3oty (bekmana, ['opmana, Kypunyca)
Kak [1,2]-curmaTponHbie CIBUTH.

36. Ctepeoxumus neperpynnupoBku bekmana.

37. lleperpynmuposku Koymna u Kisiizena.

38. IleperpynnupoBku JlumpoTta u Mameona.

39. CunTtes nngona no durmepy.

40. ben3unuHOBas EpPErpyNIUPOBKA Kak [5,5]-CHTMaTpOIHBINA C/IBHT.

41. IleperpynmupoBku Buttrura, CtuBeHnca, Meii3zenreiimepa.

42. TleperpynmupoBka ®aBopcKOTO.

KpHTepnn OLIEHKH UTOIrOBOI0 KOHTPOJISI:

«3a4TECHO» Bompoc packpbIT, npuBeAEHbl KOHKPETHBIE MPUMEPHI MEXAHU3MOB
WJIM COCIMHEHUN, METOIbI IOKA3aTEJIbCTBA UX CYIIECTBOBAHUSI.

«HE 3a4T€HO» | Bompoc He pacKpbIT WIM PACKPBIT YACTUYHO, HE XBATAET KJIFOYEBBIX
NPUMEPOB M MEXAHMU3MOB PEAaKUMH, METOAOB JI0Ka3aTeJIbCTBA HX
OCYILIECTBIICHUS
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7. YyeOHO-MeTOAnYECKOE O0eCcIeueHe

7.1. Jlumepamypa
(>kUpHBIM IPUQPTOM BBIJIEIIEHa OCHOBHAS JIUTEPATypa)

1. Anucumor A.B. u ap. MonekyispHbIe TEPErpyIIMPOBKH CEPaOPraHHIECKHX
coenuuenuii. Oprannueckue cynbhuasl. - M.: MU3a-Bo Mock. yH-Ta, 1989. - 120 c.

2. Bakcron III.P. u a1p. BBeaeHue B cTepeOXHMHIO OPraHUYECKHX COeIHHEHHI: OT
MeTaHa 10 MaKkpoMoJieky.1. - M.: Mup, 2009. - 311 c.

3. Beiizep P. ATtombl B Mosieky/iax. KsanToBas Teopus. - M.: Mup, 2001. - 532 c.

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

5. bemenkas W.II, PeyroB O.A., CoxomoB B.M. MexaHu3Mbl peaxiiuii
METAUIOOPTaHUYECKUX coequHeHuit. “Xumusa’, Mocksa, 1972.

6. boposaés, U.B. Opranunveckasi XMMHsI: TEPMHHbI U OCHOBHbIE PeAKIHHU:
yueOHoe nmocodoue aisi By30B / U.B. boposies. — M.: BUHOM. Jla6. 3Hanui,
2010. - 358 c.

/. Bamypo K.B., Mumenko I'.JI. IMeHHbIC peakiuu B OpraHHYecKoil Xxumuu. - M.:

Mup, 1976. - 528 c.

INuinecnu P. 'eomerpust monexyn - M.: Mup, 1975. - 278 c.

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

10.I'pubos JI.LA. OT TeopuH CHEKTPOB K TEOPHMHM XMMHYECKHX IpeBpaineHuii / Poc.
AH. WUHCT-T reoxumun 1 aHanut. xumud uM. B.W. Bepraackoro. - M., 2001. - 366
c.

oo

11.I'pu6os JI.A. DjieMeHTbI KBAHTOBOIl TEOPHH CTPOEHHUSI M CBOWCTB MOJIEKYJ. —
Hoaronpynusiii: U3a. nom Unresnekr, 2010. — 310 c.

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

13.Aanen D. u ap. OCHOBBHI OPraHHYECKOii cTepeoxuMun / 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.JIn k. Umennble peakuun. MexaHH3Mbl OPraHMYeCcKHX peakmmii - M.:
BUHOM, 2006. - 456 c.

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

17.Mapu JIx. Opranudeckas xumusi, B 4-x T. - M.: Mup, 1987.

18.Munkun B.W., Cumkun B.5., Munses P.M. KBaHToBas XMMHs OpraHHYECKHX
coennHeHUH. MexaHnu3mbl peakuuii. - M.: Xumus, 1986 - 246 c.

19.Munkua B.M., Cumkun bB.SI., Mwunses P.M. Teopuss CTpOEHHS MOJEKYJI
(OnextpoHHbIe 00004YKH). - M.: Bricmias mkona, 1997. - 407 c.

20.Hedenos O.M. u ap. Xumus kapoeHos. - M.: Xumus, 1990. - 303 c.

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

22.PobGeprc JIxk. u ap. OCHOBBI OpraHn4eckoi xumun. B 2-x Tomax. - M.: Mup, 1978
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23.Caiikc I1. MexaHu3Mbl peakiuii B Opranuueckoii xumuu. - M.: Xumus, 1977. - 319
C.

24.Tepueii A. CoBpeMeHHas opranndeckast Xumusi: B 2-x 1. - M.: Mup, 1981.

25.Tutue, JI. JlomuHo-peakuuu B opranunveckom cunrese / JI. Tutue, I'. Bpare,
K.I'epuke; nep. ¢ anra. — M.: BUHOM. JlabopaTopus 3nanuii, 2010. — 671 c.:
Wl

26.Yuicon C. DIeKTpOHHBIE KOPPEIAIMH B MOJIEKyIax. - M.: Mup, 1987. — 304 c.

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

28.Dym3unara C. MeToa MOJEKY/ISpHBIX opouTanei. - M.: Mup, 1983. — 461 c.

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

7.2. Dnexmponnsle pecypcol

v’ DnektponHast miatgopma wu3gareabctBa American Chemical Society
http://www.pubs.acs.org

V' DIeKTpOHHAsI iatopma U3/1aTENNbCTBA Taylor&Francis
http://www.informaworld.com

v’ DnekrponHas miaTdgopMa u3garenscTsa - http:// wwwe .scitation.aip.org

v’ Dnektponnast ruiatrdgopma wusmarensctBa Royal Society of Chemistry
http://www.rsc.org

v' Dnekrponnas tuatrpopma  um3marensctBa  WILEY-BLACWALL
http://www.interscience.wiley.com

v DieKTpoHHas matdopma M37aTeIbCTBA SPRINGER
http://www.springerlink.com

v' Ilnardpopma HaydHOM  DJIEKTPOHHON  OmOmmorexku  e-Library.ru
http://www.elibrary.ru

v DeKTpoHHas maatdopma W3/1aTeNIbCTBA Elsevier
http://www.sciencedirect.com

v’ DnekrponHas miardopma usgareibcrsa Elsevier -  http://www.scopus.com
(PedepaTuBHO-TIONCKOBas 6a3a JaHHBIX Scopus)

8. OMUCAHUE MATEPHAJIBHO-TEXHUYECKOWM BA3bl, HEOEXOUMOW JJIsI OCBOEHUSA
JIMCLHATITAHBI
JIeKIMOHHBIE 3aHATUS M KOHCYJBTAIlMM, CAMOCTOSATENbHas padoTa MO OCBOEHUIO
JVCIUTUIMHBI U TOATOTOBKA K Cladye KaHAWJATCKUX 5K3aMEHOB MPOBOJISTCS B CICIHAATBHBIX
NOMEUICHUAX  (YUTANbHBIA  3a]l  HAay4YHOM  OmOmmoTekn w/miam  KOH(EpeHI-3aibl),
000pYyIOBaHHBIX MEOEJBI0 (CTOJBI, CTYJbs), KJIACCHOM MOCKOW (MEJIOBOH), KOMITBIOTEPOM,
MPOSKTOPOM JUISI ICMOHCTPAIIUH TPE3CHTAIIHIA.
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