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1. BUJbl YYEBHOM JAESITEJILHOCTH, CIIOCOB U ®OPMbI EE [TPOBEIEHUSI,
TPYAOEMKOCTDb JUCHUIIJINHbI

Bunbl yueOHOM 1esSTeIbHOCTH: ayAUTOPHBIEC 3aHATUA - 1 3aUeTHas eAMHUIIBI TPY/ia
(36 uacoB), camocTosTenbHas pabota — 4 3aueTHbIX eauHull Tpyna (144 gaca), Bcero — 5
3a4eTHBIX eauHuIl Tpyaa (180 vacos).

dopma NpoBEICHUS Ay IUTOPHBIX 3aHATUHN — JICKIMU U KOHCYJIbTAllUH.

B pamkax yacoB caMOCTOSITENIBHOM pabOThl 10 YKa3aHUIO TPETojaBaTelIs
aCIHUPAHTHI MPOPAOATHIBAIOT TEMbI M OCBAUBAIOT TEOPETUUECCKUE BOMPOCHI, U3JIaraeMblc B
JIEKLIMOHHOM KYpCe, a TaK)Ke€ CaMOCTOATEIbHO U3Y4aloT APYTrHe BOMPOCH IPOrPaMMBI.

DopMOI UTOIOBOI'O KOHTPOJIS SABJISIETCSA 3aYeT.

2. [IEPEYEHbB IVIAHUPYEMBbBIX PE3YJIbTATOB OGYUEHUSA
B pesynbrate 0cBOCHHS IUCHUIIUHBI BHIITYCKHUK JTOJKEH 001a/1aTh CIASAYIOIUMHU
KOMITETEHITUSIMU:
2.1 YHuBepcaJabHbIC KOMIIETEHIMU:

» CIIOCOOHOCTH TPOEKTUPOBATh M OCYIIECTBIISITh KOMIJICKCHBIC UCCIICIOBAHMS,
B TOM YHCJIE€ MEXIUCUUIUIMHAPHBIE, HA OCHOBE IEIOCTHOTO CHCTEMHOTO
HAYYHOTO MHPOBO33PEHHS C HCIIOJIH30BAaHUEM 3HAHHWM B OOJIACTU WCTOPUU H
¢wmnocopun Hayku (YK-2).

2.2 O6ume-npodeccnoHaIbHbIe KOMIIETEHIMU:

» CcrocoOHOCTh CaMOCTOSITENIBHO OCYIIECTBIISITH HAYYHO-HCCIICAOBATEIBCKYIO
NEATeIbHOCTh B COOTBETCTBYIOIIECH Mpod)ecCHOHATBLHON  o0jacTd ¢
UCTIOJIb30BAHUEM COBPEMEHHBIX METOOB HMCCIICIOBaHMS M HH()OPMAIMOHHO-
KOMMYHHUKaIMOHHBIX TexHomorui (OITK-1);

» TOTOBHOCTh OpraHW30BaTh pabOTy HCCIICIOBATEIBLCKOTO KOJJICKTHBA B
obmactu xuMuu ¥ cMexHbIX Hayk (OITK-2);

» TOTOBHOCTh K  MPEMOAABATENbCKOW  ACSITETBHOCTH 1O  OCHOBHBIM
00pa3oBaTeNIbHBIM MPOorpaMMamM Beiciiero oopazoBanus (OITK-3).

2.3 IlpoeccuonaibHbIe KOMIIETEHIINHA:
» BIIAJICHUE OCHOBAaMH COBPEMEHHBIX METOJOB SKCIIEPHUMEHTATBHON XHMHU
anieMeHToopranndeckux coenunenuit (IK-2).

3. MECTO JUCILUAILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI'PAMMBI

HucuumuinHa «OCHOBHBIE THUIIBI OPraHUYECKMX PEaKIMH M UX MEXAHU3MBD»
ABJIAETCA JUCIUIUIMHOMN MO BbIOOPY M BKiItoYeHa B biiok Ne 1 mporpammel acniupaHTyphl,
OTHOCSIIUICS K BapHaTHBHON YacTH OCHOBHOW MpO(ecCHOHATbHON 00pa30BaTeIbHOMN
MPOrpaMMbl BBICHIETO OOpa30BaHMs — MPOrPaMMbl MOATOTOBKM HAYYHO-TIEAArormuecKux
KaJpoB B acnupaHtype 1o HampaiieHH0 noarotoBku 04.06.01 Xumuyeckue HaykH.
OOyuenue MpoBOIUTCS HA BTOPOM Kypce.

JlaHHas AMCUMIUIMHA OasupyeTcs Ha 3HAHUSAX M YMEHHUSIX, BBIPAOOTaHHBIX MpPH
MPOXOKIEHUU 0011ero npodeccuoHalbHOro Kypca «OpraHuueckas XUMHUS», B paMKax
MarucTepcKord mporpamMmbl 00pa3oBaHMS WM CHENMAIUTETa. BraneHueM IaHHBIMU
3HAHMSIMM M YMEHMSIMM YCTAQHaBIMBAETCA B XOJE BCTYNMTEIBHBIX HWCIBITAHUN B
acCIUpaHTypy.

AcnHpaHT JODKEH 00s1aaTh HaBBIKAMKM CaMOCTOSITEIbHOTO OCBOCHHS N3y4aeMOTo
Marepuania.

B pe3ynbrare 0CBOEHUS AMCLMILIMHBI ACIUPAHT JOJDKEH MOJIYYUTh JOIIOJIHUTEIbHBIE
3HAHMSI, yMEHUS U HABBIKU. ACIIMPAHT JOJKEH:



3namo:

» OCHOBHBIC THUIIBI MEXAHM3MOB OPraHWYECKUX pEaKIUid W METOABl HX
HCCJIEI0BAaHUS,

» BUBI PEAKIIMOHHOCITOCOOHBIX HHTEPMEINATOB OPTAHUUYECKUX PEAKITUI;

» TEOpHIO MOJIEKYJIAPHBIX OpOUTAasei;

» TCOPHIO NECPUIMKITHUSCKUX U KOAPKTATHBIX PEaKIIH.

Bnaoemes:

» TayOOKHMMH, CHEIHAIU3UPOBAHHBIMU 3HAHUSIMH, HAa OCHOBE KOTOPBIX
OCYIICCTBIISICTCS KPUTHYSCKUW aHAIM3, OICHKA M CHHTE3 WHHOBAIMOHHBIX
UaeH.

Ymems:

» KPUTHYECKH aHAM3UPOBATH HAYUHYIO JTUTEPATYPY C MBI CAMOCTOSTEIIHHOTO
BBIOOpa HampaBJICHUS MCCICIOBAHUSA, CaMOCTOSTEIbHO COCTaBIATh IIJIaH
UCCJICIOBAHUS; yUaCTBOBATh B HAYYHBIX TUCKYCCHUSX.

4. COAEPKAHUE JUCHUATIINHBI

4.1. MeToabl uccJieIOBAHNSI MEXaHU3MA OPraHUYECKHX pPeaKIuii

OcCHOBHbIE THUNBl PEAKUUA OPraHUYECKUX COCAMHEHUMN: MEeperpymnnupoBKU,
pEeKOMOUHALINS W AUCCOIMAIUsA, OUMOJICKYISIPHOE 3aMElIeHHEe, IEePEHOC JIIEKTPOHA.
Jlenenue peakuuil Ha HyKJIeo(UIbHBIC, AMEKTpoduibHbie U romoiauTuueckue. OOmas
knaccuukamnus mMexanu3moB. [loHsTHe 0 mepexogHoMm coctossHUH. CTaauu W3y4YEHUS
MEXaHM3Ma PeaKIuii: MaTepUaIbHBIN OallaHC, KHHETHKA, CTEPEOXUMHUUYECKUE KOPPEISIINUH,
W30TOMHBIE W  CTPYKTYpHbIE METKH, BIUSHHE 3aMECTUTENiel, pPacTBOPUTEIIS,
KaTaJIN3aTOPOB, TOMCK HECTAOMIBHBIX HHTEPMEIUATOB. TepMoIuHaMUUECKUEe TapaMeTPhl
peakuuii. BenuuumHa SHTpONMM aKTHBAaLMM JJISI peakuuil pa3HbIXx TumoB. [loHstue o
KMHETHYECKOM W TEPMOJMHAMHYECKOM KOHTPOJIE peakuuil. YpaBHeHue [ammera.
KoHcTanThl 3amecTuTeniell M KOHCTAHTBI PEaKlMi, UX 3HAK W aOCOJIFOTHAs BEJIUYHHA.
Koncrantel o+, o-g*, ol. Crepuueckue s¢dexro. YpaBuenue Tadra. CooTHouieHue
JIMHEWHOCTU CBOOOIHBIX IHEPTUN B UCCIICIOBAHUH IIEPEXOAHOTO COCTOSHHUSI.

4.2. PeaklIlHOHHOCTIOCOOHBIE MHTEPMEIUATHI OPraHUuYeCKUX peaxKiuii

4.2.1. Céoboonble paduxanvl. ATKWIbHBIC PaTUKabl, CTPOEHHE U OCHOBHBIC CIIOCOOBI
renepupoBanus. OOHapy)KeHHE M YCTaHOBJICHHE CTPOCHHS CBOOOTHBIX PaIUKaJIOB.
Crextpsl OIIP. Crimn-noBymku. Pagukansasie napsl u 3gdextsr X114 B cnextpax AMP.
o- W mn-Pagukansl. OCHOBHbIE paguKai-paJuKalbHble peakUuu: peKoMOWHALHUA,
auctiporiopiuuonrpoBanne. OKHUCIEHHE W BOCCTAHOBIEHHE CBOOOIHBIX PaIUKaJOB.
CrabuibHble pauKabl.

4.2.2. Kapoenot u numpenst. KoHUTypallMOHHBIC B3aUMOJCHCTBUS B KapOeHax.
CUHIJIETHBIE U TPUIUIETHBIE KapOEHBI, UX T'€OMETPHs, Pa3IuYuMOcTh Mo TecTy Ckenna.
Crpoenne wmetuneHa u audTopmernieHa. CHEKTPOCKONHUS MATPUYHOM HU3OJISALUU.
Crioco6b1 renepanuu kapOeHoB. Hutpens! u nonsl HuTpeHus. [Ipumepsl peakumii ¢ ux
yuactueM. ['epMusieHsl, CUIIUIEHbI, CTAHHUJICHBI.

4.2.3. Kapooxamuonwt. Kapbonuessie u kapoenuesbie noHbl. Ctpoenue karnonoB CHz™ u
CHs". Tenepamust mpem-OyTWIBHOTO KaTHOHA B CYMEPKHCIBIX cpeaax. DakTopsl,
BIUSIIONIME Ha CTAaOWIBHOCTh KapOCHHEBBIX HWOHOB. AJUIMIIbHBIE, OCH3WIbHBIE U
MOJIMAPWIMETUIIbHBIE KaTHOHBI. KaTnoH Tponunus u ero coictia. lllkana crabunbHOCTH
KapOeHneBbIX HOHOB. OOBACHEHUE CTAOMIN3HPYIOIIEro 3¢ deKkTa MeTUIbHOM, (PeHUITbHON



YW LMKJIONPONMIBHON TIpyII, TaJlOreHoB, KHUCIOPOA-, a30T- M CEPOCOAEPM AIIMX
3amectureneil. Heknaccuueckue kapOOKaTHOHBI.

4.2.4. Kapoanuonwvt. CBoOOIHBIE KapOaHWOHBI B Ta30BOil ¢aze. VX wuccinemoBaHue
METOJIaMHi MOH-IUKJIOTPOHHOI'O PE30HAHCA U MacC-CIIEKTPOMETPHUH BBICOKOI'O JIaBJICHUSI.
[Tomyuenne kapOaHHOHOB B pacTBOpax B CYNEPOCHOBHBIX cpefax. o- u m-KapOaHMOHBI.
dakTophl, BIUSIOIME HA CTAOMJIBHOCTH KapOaHMOHOB. Poib cpeapl M MPOTHBOMOHA.
KoHnTakTHble M conbBaTHOpa3aeneHHble MoHHbIE napbl. CH-Kucnorel. Kunetnueckas u
TEPMOJAMHAMUYECKAsi KHCIIOTHOCTh. AMOHIEHTHBIE aHHOHBI U popma ux MO.

4.25. Apomamuueckue uomn-paouxkanwvi. I'enepupoBanue katnoH-pagukanoB (KP) u
aHuoH-paaukanoB (AP): xumudeckoe, poToOXUMUYECKOE, dIEKTpoxumudeckoe. Peakiuu
KP: nucnmponopruoHupoBaHue, MPUCOECTUHEHHE HYKJICO(UIIOB, OTIICIUICHHE IMPOTOHA.
Peaknun AP: ¢ JgoHOpamMM TIPOTOHOB, JUCIPONOPLMOHUPOBAHME, OTIIEIJICHUE
Hykieodyraoi rpynnel. Won-pagukansubie conu. Teopus KII3. SET-Mexanusm B
OpPraHMYECKHX PeaKIusix u ero odHapyxenue metonom XIIA. Tlpumepsr Takux peaxiiuii.
OnHORNEKTPOHHBIA  CIBUT. MeXaHU3M  3JEKTPOPMIBHBIX  MEpPerpyninupoBOK K
ANIEKTPOHOU30BITOUHOMY LIEHTPY KaK OJHO3JEKTPOHHbIM caBur. CTaOWiIbHbIE HOH-
paaukainsl (ronyooit Bropcrepa, KeTuiibl 1 ap.)

4.2.6. IIpumepwt peoxux unmepmeouamos. Hanpspxenusie yriieBogoponabl. Terpasapan,
(1,1,1)mponenyiad, HUKIOMPONEH U €ro peaklus ¢ aToOMapHbIM yriepoaoM. [{uknnueckue
aJJIeHbl; NpUMepbl peakuuid ¢ ux yudactueM. llukinueckue aneTtusieHbl. AueHadTHH.
ApUHBI ¥ T€TapuHBbI, 10Ka3aTeIbCTBA UX CYIIECTBOBAHUS C IOMOUIBIO MEYEHBIX ATOMOB.

4.3. IlocTpoeHue MoJIEKYJISIPHBIX opOuTasei

4.3.1. n-Cucmempt. 1-CBsi3u B JTWJICHE, alleTWICHE, KapOOHWIBHOH Tpymme. Teopus
BO3MYIIIEHUN MOJEKYJSIpHbIX opOutaneil. Bo3myleHuss mepBoro M BTOPOTO MOPSAKA.
JIByxopOuTtanbHble B3auMozercTBusa. TpéxopOuTanpHbie B3auMonaencTBus. n-OpOurtanm
JIMHEHWHBIX U HUKIMYECKUX CONPSDKEHHBIX MOJUEHOB, UX IIOCTPOCHUE Ha OCHOBE METOAA
BO3MYILUEHUW, CUMMETPHUS U y3JIOBbIE CBOWCTBA. 3aBUCUMOCTb SHEPIMH OT YHUCJA Y3JIOB.
OcoOeHHOCTH CTPOCHHSI HEYETHBIX JIMHEHHBIX MOJIMEHOB. AJUTHIIBHBIA pajnuKai, aHuOH U
katnoH. Llukmuueckue n-cuctembl. IlapHocTh opOuTaneii. Bripokaennble opOuTanm.
ApOMaTUYHOCTh M AHTHAPOMATUYHOCTh. DHEPrUU JACJIOKAIW3AaLUA U apOMATHUYHOCTb.
benzon u ero MomekymnspHeie opbutanu. ['pannunbie opbutanu mo dykyu (B3MO,
HCMO, O3MO). MHOTOCTpYKTYpHOE OIHMCAHHE CTPOSHUS MOJICKYJbl OeH3oma. Teopus
pe3oHaHca U e€ MpUMEHEHHE K OCH30JIbHOM, ajulMJIbHOW W O€H3WIbHOW cuctemam, 1,3-
JUMOJSAM (Ma30MeTaH, a3u/ibl, HUTPUJIOKCUIbI, HUTPUIMINUIGL U 1p.). [ Mnepkonbroranus
U e€ pacCMOTpPEHHUE B paMKax TEOPUHU MOJEKYJISPHBIX OpOUTATICH.

4.3.2. s-Cucmemvt. KaHOHWYECKHME MOJEKYJSIPHBIE OpOUTANM  TETPAdIPHUUECKON
MOJIEKYJIbl METaHa; WX MOCTPOEHHME U3 TPYIMIOBBIX opouTaneit ancamOis Hs m aToMHBIX
opbutaneit yriepona. Kanonmueckne MO mmockod kBampaTHOM Monekynsl CHa.
CpaBHEeHuE  CBOWMCTB  TETpPa3JpUYECKOro W  IUIOCKOro  MeTaHa.  [IpuumHbI
KOH(UTYPALlMOHHON ycToMunMBOCTH TeTpa’apa. Konuenmus ruOpuaHeix opOuTanei; ee
IIPUMEHEHHE K ONHCAaHUI0 CTpoeHus MeraHa. Henmocratku mpocTtoli  Teopuu
ruOpuau3aluy; HX YCTpaHEHHE IyTeM CHUMMETPHU3alui THOPUAHBIX OpOUTaNeH.
@DOTOINEKTPOHHBIE CIIEKTPHI MeTaHa. MoOJIeKyJIsIpHbIE OpOUTAIN 3TaHA U UX MOCTPOCHUE
u3 "crpoutenpHbix 010Kk0B" CH3. CkeneTHble opOUTaIN MUKIONPONAHa U UX MOCTPOCHUE
U3 Tpex cTpouTenbHbIx O010k0B CH2 ¢ momomipio Metofa Bo3myuieHuid. [lnockocTHbie T-
opbutanmu 1uKIonponaHa. n-CBoOWMCTBa NHKJIONpOIaHa: "OaHAHOBOCTH" ©-CBsI3EH,
IIPOTOHUPOBAHUE "o pedpy", IIPEATIOYTUTEIIbHAS KOH(opMaIus
UUKJIONPONWIAIIKUIBHBIX ~ KaTUOHOB,  yCTOWYMBOCTb  KAaTHOHOB,  COAEPKAILUX
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LHUKJIONPONMIbHbIE 3aMecTUTeNn. CKeIeTHbIe OpOUTANN LMKIO0yTaHa. YTpaTa n-CBONCTB
IIPU NEPEX0/ie OT LUKIIONPOINAHA K IIUKJIaM ¢ OOIBIINM YUCIOM aTOMOB yTJepo/a.

4.3.3. Opoumanvnoe cmpoenue memanioKomMnaekcog. TUIbl JITAHJIOB, HOHSATHUSA
JEHTAaTHOCTH, TaNTHOCTb, IOJCYET 4YHUCJIAa 3JIEKTPOHOB B KOMIUIEKCE, MpaBuwio 18
3JIEKTPOHOB, 0OpAaTHOE CBSI3BIBAHHE U €r0 POJIb B CTAOMIHM3AIMH KOMIUIEKCOB. AHAJIOTHUS
n3onobanbHOCTU. [locTpoeHre MOJIEKYIISIPHBIX OpOUTael OKTa3IpUUYECKUX KOMILJIEKCOB.
[TocTpoenne MONEKYISPHBIX OpOUTaNel IIOCKO-KBaJpaTHBIX KomruiekcoB. [locTpoenue
MOJIEKYJIIPHBIX OpOHUTANCH TETpa’sAPUUYECKHX KOMILJIEKCOB. MOJEKyIspHbIE OpOUTaIu
¢parmentoB MLs, MLs, MLs, MLz, CpM, Cp:M, mnocTtpoeHHe KOMIUIEKCOB W3
(dbparMeHTOB.

4.4. Teopusi NepUUUKINYECKHX PeaKIUH

4.4.1. Knaccuguxayus nepuyukiuyeckux peaxuyuii no Byoeopoy-Xoghgpmany.
XapakTepHble OCOOCHHOCTH: BBICOKAsi CTEPEO- M PEruoCeIeKTUBHOCTh, H3MEHEHUE
CENIEKTUBHOCTH TPHU TEpexoje OT TEPMHUUYECKOW K (POTOXMMHUYECKOH aKTHUBALIUU.
MonekynspHo-opOuTanbHas TEOpHsl MNEPUIHMKINYECKUX peakiuid. llepunukinueckne
opOHTaNU; CynparnoBEpXHOCTHbIE U aHTaparOBEPXHOCTHBIE B3aumojencTBus. Kpurepuu
apoMaTHYHOCTH 0 XIOKKemo u MéOuycy. XroKkeaeBckas U MEOMYCOBCKas TOMOJIOTHS
IIEPEXOHOIO COCTOSIHUA. Pa3zpemi€éHHble M 3ampelléHHbIE PEakLUH; OTHOCUTEIBHOCTH
Takoro pasrpaHuueHusi. OObACHEHHE DPA3PEUIEHHBIX M 3aNpPEUIEHHBIX IyTEH peakiiuii
MeTonaMu Bo3MmylieHuss MO, KOppelsIIMOHHBIX JuUarpaMM M apoOMaTHYecKoro |
aHTHApPOMAaTHUYECKOT0 MEpPEXOAHOro cocTrosHusA. IlpuMepsl peakuuil, HAYIUX 10
"sanpeménnomy" myTtH. CoxpaHeHue opOuTanbHON cummerpuu. lIpaBuna Byasoppa-
Xodpmana.

4.4.2. Dnexmpouyuxnuueckue peaxkyuu. Wx wmexanusm. KonporartopHsle u
nucpotatopHbie mporecchl. [lpaBuna ByaBopna-Xoddmana mayis 3IeKTPOLMKIHYECKHX
peakuuid. [IpuMeHeHne MeToJa KOpPPEIALMOHHBIX JIHarpaMM U METOJa apoOMaTHYECKOIo
MEPEXOHOI0 COCTOSIHUSA K 3TUM peakiusM. [IpuMepbl CHHTETHYECKOTO HCIOJIb30BaHUS
TEPMUYECKUX U  (OTOXMMHYECKUX JJIEKTPOUUKINYeCKUX peakuuil. OOpazoBaHue
YeTHIPEXWICHHBIX IUKIOB. OOpa3oBaHME CPEIHUX IUKIOB IMYyTEM PACKPBITUS MAallOTo
LMKJIa B OMIUKINYECKUX cucteMax. CTepeoXumusl.

4.4.3. Huxnonpucoeounenue. Ilpumenenne meroma BMO k aHanm3y ITHX pEaKIIHM.
Meron KOppEeNsIUMOHHBIX JUarpaMM M apOMaTUYECKOro IEePEXOJHOr0 COCTOSHUA.
Knaccudukanus peakuuii MUKIONPUCOSTUHEHUS IO YUCIY 3JIEKTPOHOB, TUITY OpOHUTanei
U TeoOMEeTpUH IepekpbiBaHus. Tepmuueckue (4+2) peakuuu. Peakuus Junbca-Anpaepa u
pPETPOAMEHOBBIN pacnaj. Bropuunble opOuTaibHblE B3aMMOJCHCTBUS KakK MpPUYHUHA
IPEANOYTUTEIBHOTO AHAO-NPUCOEANHEHNA. PernoceneKTuBHOCTh PEeaKUUU W BEIUYMHA
KOX(UIMEHTOB Ha KOHIIEBBIX aTOMaxX B TPAHUYHBIX OPOUTANSAX AWEHA W JUEHO(UIIA.
MexaHu3sM  TNpUCOEIMHEHHsS KapOEHOB 1O  JABOMHOM  cBsa3u. 1,3-JlumonsipHoe
UKJIONpUcoeIuHeHne Kak (4+2)-mpouecc. 1,3-lunonu u ux crpoenue. ®oToxuMuyeckoe
(2+2) uuxnonpucoenunenue. [pasuna Byasopaa-Xoddmana ans HUKIONPUCOSAUHEHHUS.

45. Tunbl OpPraHUYECKHX PpPeaKUuid ¢ TOYKH 3PeHHs TeOpHUH OPOUTAIBHBIX
B3aMMOAEHCTBUI

45.1. Anugpamuueckoe mnykneogunvnoe 3ameuwgenue. Mexanuzmbel SNi um  SNo.
OpOuTanpHBI KOHTPOJIb M CTEPCOXMMHS peakinud. Bo3MoxHa 1M YJIbTHMAaTHBHAsS
TpaHHIla MEXAy MeXaHu3Mamu? BIusHHE CTPYKTYpbl M pPacTBOPHUTENS Ha MEXaHHU3M.
B3aumoneiictBue HemojmeneHHbx nap. CTpoeHue TuapasvHa M MEPEKUCH BOJOpONA. a-
Oddexr. AHomepHBI 3PPekT U ero oObsICHEHNE KaK B3aMMOJICHCTBUE HETOJICICHHBIX



map rerepoaToMa C PasphIXJISIOIMUMHU o*-opOuTansiMu. B3anMopaelicTBue HEMOEIeHHbBIX
nap "dyepe3 npocTpancTBO" U "uepes CBI3U". AHXUMEPHOE COJAEHCTBUE.

4.5.2. Anugpamuueckoe nekmpoghunvrnoe 3ameuwgenue. Yxoasamas rpymnmna. Peakuun Sgl,
Se2, Sel, Sel(N) pryTh- ¥ OJIOBOOPraHMYECKHX coeauHeHH. OpOuTaabHbIC
B3aMMOJICUCTBUSL W cTepeoxumus. HyxkmeopunbHOe copeiicTBue B 3IEKTPOOUIHLHOM
3ameneHnu. KuHeTuueckue 3aKOHOMEPHOCTH, OMpelessiomas pojib 3JIEKTPOPUIbHON
aTaky UM HykJIeopuibHOro coaeiicteus. SET-Mexanuzm

4.5.3. Apomamuueckoe rnekmpogunvroe u Hykieoguivhoe 3zameujenue. llocrpoeHue
MOJIEKYJISIpHBIX OpOuTaneil OeH30lla M MOHO3aMEIIEHHbIX OeH30J10B. OpueHTalus u
peaklMOHHasi CIOCOOHOCTh MPOM3BOJHBIX O€H30J1a B peaKIUsIX DIEKTPOPUIBHOTO
3aMeIeHus C TOUYKH 3peHUs opOuTambHOU Teopun. OpOUTATBHBIN U 3aPSIOBBI KOHTPOJI.
@dakTopbl NapUUAIBHBIX CcKOpocTed. CelNeKTUBHOCTL M €€ CBSI3b CO CTPYKTYpOil
nepexogHoro coctosinus. HWMHaekcwl ‘“‘cynepaenokanuzyemMoctd” @Dykyn U “‘yucia
peakTuBHOCTH J[proapa. DHEprusi ¥ CUMMETPUSI TPAaHUYHBIX OpOUTANICH TU3aMEIEHHBIX
6enzonoB. OpOutanbHbie KO3()PUIMEHTH U OpHUEHTAllMs HYKICO(OUILHOTO 3aMEIICHUS
SN2(Ar).

454, [Ilpucoedounenue no O060UHbBIM YeNepPOO-yeiepPoOHbIM  céa3am. BrnusHue
3aMECTUTEIEH pa3IM4YHONM MPUPOJBl HA DSHEPIUI0 TPAHUYHBIX OpOMUTANIEH AJKEHOB.
OpOutanpHble  KOXQ(UIMEHTHI ©W  PETHOCENCKTUBHOCTh.  MHOTOCTaAWHBIE U
COTJIACOBAaHHbBIE  MPOIECCHl  NpHcOeAuHEeHUs. [ uapoObopupoBaHHME KaK  IMpUMEP
NICEBONEPULIUKINYECKON PEAKIINH.

4.5.5. Jlonopno-akuyenmopuvle 63aumooeiicmeusn 6 opeanuyeckou xumuu. J[OHOpHO-
aKLETITOPHbIE B3aMMOJEHCTBUS KakK »dJEMEHTApHbII aKT MHOTMX OpraHMYecKux |
npupoAHbIX mpoueccoB. Kommiuekesl ¢ nepenocom 3apsana (KII3), ux ponb B XUMHH.
Kucnorer Jlptonca. JKEcTkme u MSATKHME KUCIOTHI W OCHOBaHUS. OpOWTANbHBIN U
3apsinoBblii  KOHTpob. [lpumenenne npuninuna XMKO k opraHuueckuM peakiusiM.
Kucnorer bpéncrena. CBsi3b MeXAy NPOTOHHOM U JIBFOUCOBCKOM OCHOBHOCTBIO,
ypaBHeHHe DjnBapica. Pa3baBrneHnHbie pacTBOpbl. Cuila KUCIOT U OCHOBaHUU. D PeKTh
coyibBaTaruu. KuciaoTHeIi 1 ocHOBHOM KaTanu3. Criennpuieckuii ¥ OO KHCIIOTHBIN 1
OCHOBHOM KaTanu3. YpaBHeHHe bpéncrtena. KonnentpupoBanusie pactBopsl. KucnorHsie
dbyukauu Ho, Ha, Hr. CootHomienue mexay Humu. KucinoTHeie (yHKIIMM U CKOPOCTH
peakuuid. Cynepkucible cpezbl. IIpeBpanieHnss opraHuyecKux MOJIEKYJ B CyHEPKHUCIIBIX
cpenax. CynepocHoBHbIe cpenbl. Cucrema IMCO-OH™ kak cynepocHOBHas cpefa.

4.5.6. Cuemamponuvie nepezpynnuposku (cuzmamponnwvie coeuzu). OmnpenencHue.
Knaccuduxamms. Ilopsgok curmarponHoro casura. [lpumepst [1,2], [3,3] u nmpyrux
CUTMATPOIHBIX CABUIOB. APOMaTHYECKOE U AHTHAPOMATHUECKOE IEPEXOJHOE COCTOSHUE.
[1,2]-CnBurw. IIeperpynmnupoBka Barunepa-Meepselina 151 [MMHAKOJINHOBAs
neperpynnupoBka. Murpanuss BoAopoJa W alKWiIbHBIX rpymm. Hekiaccuueckue
kapookaTuonbl. CTpoeHune 2-HOpOOPHUIBHOTO KaTHOHA IO IaHHBIM crieKTpockonuu SIMP
npu pasHbix Temneparypax. Crepeoxumusi meperpynnupoBku Barnepa-Meepselina.
Murpamust  apuna. @DeHonueBbie HOHBL. KapOeHoBas meperpymnmnupoBka Bombda.
[leperpynmupoBku K 3nekrpoHoaedunutHomy azory (bekmana, ['opmana, Kyprmyca) kax
[1,2]-curmatponabie casuru. Ctepeoxumus mneperpynmnupoBku bexmana. [3,3]-Cosueu.
[TeperpynmupoBku Koynma u Kunsiizena. Cunre3 ungona no @umepy. beHzuamHoBas
IeperpynIrpoBKa Kak [5,5]-curmarponnslii ciBur. bynbBanen. BanenTHas tayTomepus.
4.5.7. Henepuyuknuueckue nepezpynnupoeKu. 1,2-IleperpynnupoBku K
3JIEKTPOHOU30BITOUHOMY LEHTPY. [leperpynnupoBku Buttura, CruBeHca,
Merlizenreitmepa. X  crepeoxuMuss M pagUKaI-COIVIACOBAHHBIM  MEXaHU3M.
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OOHOANEKTPOHHBIN CIABUT, paaukainbHble mapbl U 3p¢ekrsl XIIH. IleperpynnupoBka
dapopckoro. IleperpynnupoBkn B CcBOOOAHBIX paaukanax. 1,5-Murpanus artoma
BOAOpPOJA.

4.5.8. Opzanuueckue coeOuHeHUA NEPEXOOHLIX MEMANN08 U Memali0KOMNIEKCHbLIl
Kamanu3. PaccMOTpeHUE pa3aUYHbIX CTAAUl KaTaJIUTUYECKOTO Ipoliecca Ha IpUMEpe
peakuuud rujpupoBaHus. BiusHue paznuyHBIX (DAKTOPOB HA KaXAYI CTaauIO
KaTaIuTU4Yeckoro nukia. TpaHc-addext. brauskoe B3zaumoneicTBHe. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE BJIMSHUE JIUTAHJI0B HAa JMHAMHYECKHE CBOMCTBA METAJIIOKOMILIEKCOB.
OcHOBHbIE IPUHIUIIBL, ONPEEIsIoNIe BbIOOp KaTanu3atopa. OCHOBHbIE KaTaTUTHUYECKHE
IPOLECCHI: PAaCCMOTPEHME MEXaHW3Ma PEaKIMM H30MEpU3aluU  aJIKeHOB, KpocCc-
COYETaHusl, MeTaTe31ca aJIKeHOB, KapOOHUIHMPOBAHUS U KapOOKCHIMPOBAHHUS.

4.6. KoapkTaTHble peakiun

Omnpenenenne. Tornonaorus 3I€KTPOHHBIX CABUTOB. OpraHu3yrolye MPUHIMIBI CIOXKHBIX
peakuui M Teopus  KOApKTaTHOTO  IIEPEXOAHOro  cocrosiHus.  Pacmmpenue
TOIIOJIOTMYECKOIO0 METOJA, paHee INPHUMEHEHHOIO K IEPULUKIMYECKUM peaklusM Ha
KOApKTaTHOE IIEPEXOAHOE COCTOSIHHUE. JIMHEWHBIE TMOACUCTEMBI W TEPMHUHATOPBI.
Henonenennsle mapbl W Tpex4wieHHbIE IMKIbl KaK TEPMHHATOPBI: (parMeHTanus
HUKJIONpONMwIKapoeHa u  HukiIonponuwiHuTpeHa. llpucoenunenne kapOeHOB K
ounukinoOyranam. HemozgeneHHble mapbl M MSTUWICHHBIE LUKIBI KaK TEPMUHATOPBI:
NEepEerpynnupoBku  QypPypuinIeHOB UM HMX TETEPOLUKINYECKUX aHajaoroB. Tpex- u
MSATUYICHHBIE LUKJIBI KaK TEPMHUHATOPBI: (dparmeHTanuu OKCHUPAHOB,
LUKJIONPHUCOEINHEHNE alETWICHOB K 1,4-nMknorekcagueHam. Peakiuu «ciBura CBS3W».
@parMeHTanus CIUPOO30HUIOB. [ OMONIOTrMYECKUMN NPUHLUII KOAPKTAaTHBIX PEaKLUN.
CpaBHUTENBHBIM aHAJIN3 KOAPKTATHBIX U IICEBAONEPULIMKINYECKUX peakiui. CpaBHEHUE
TOMOJIOTUYECKOTO U AIbTEPHATUBHBIX METOZOB. /[M3aliH HOBBIX IEPEXOIHBIX COCTOSHUN U
IIPEICKa3aHUE HOBBIX PEAKIIUIA.

5. YAEBHO-TEMATUYECKHWM ILJIAH 3AHATUI

Ne HanmeHnoBanue Aynurtopubie | CamocrT. Bcero
n/n TeMbI 3aHATHS padora 4acoB
4.1 Metoapl HCCIEIOBAaHUS MEXaHH3Ma 2 8 10
OpPraHUYECKUX PeaKIui
4.2.1. | CBobOoaHBIC paIuKaIbl 6 6
4.2.2. | KapOeHbl 1 HUTPEHBI 6 6
4.2.3. | KapOokaTnoHbI 6 6
4.2.4. | KapGaHHOHBI 6 6
4.2.5. | ApoMaTHUeCKHE HOH-PATUKAIIBI 6 6
4.2.6. | IlpuMepsl peIKNX 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 2 8 10
METaJJIOKOMILIEKCOB
4.41. |Knaccupukanus — NEPUIHKIAYECKUX
o 4 12
peakiuii o Byasopay-Xoddmany
4.4.2. | DIEKTPOUUKINYECKUE PEAKIINU 2 10
4.4.3. | lluxnonpucoenHeHNE 4 6 10




45.1. | Amudarudeckoe HyKJIeo(pmIpHOE 6 6
3aMelleHue

452. | Anmudarudeckoe ANEKTPOUIHLHOE 6 6
3aMeIeHUe

453. | Apomatnueckoe dJIEKTpOPUIbHOE U 4 6 10
HYKJIeo(pUIIbHOE 3aMelIeHIE

45.4. [Ipucoennnenue o JIBOMHBIM 6 6
YTIAEPOA-YIJIEPOIHBIM CBS3SIM

455. | IoHOpHO-aKIIENTOPHBIE
B3aUMOJICHCTBUSI B  OPTraHMYECKOM 6 6
XUMUHU

45.6. | CurmarpornHbie neperpyninupoBKU 4 6 10
(CHrMaTpOITHBIC CIABUIH)

457. Henepunuknuueckue 4 6 10
NeperpyninupoBKU

45.8. | Opranuueckue COEIMHEHUS
MePEXO0THBIX METaJJIoB u 6 6
METAJJIOKOMILIEKCHBIN KaTalu3

4.6. Koapkratabie peakuuu 2 8 10

UTOI'O 36 144 180

6. @OPMbI TEKYIIIEI'O U HUTOI'OBOI'O KOHTPO.I4,
KPUTEPUU OLHEHKHN

Texymunii KOHTPOJIb OCBOCHHS AMCLMILIMHBI IPOBOJUTCS PETYISPHO, HAYMHAS CO
BTOpOW Henenn oO0ydeHus, B (GopMe KOHTPOJIS IOCEIAeMOCTH, YCTHOTO OIpoca II0
nzydaemon teme. @opmoil UTOrOBOro KOHTPOJISI MO AUCLUIUIMHE SIBISIETCS 3a4eT. 3ayeT
IIPOBOJUTCS 110 BOIIPOCAM.

Bonpocsl kK HMTOTOBOMY KOHTPOJIIO.
1. OcHoBHblE THUNBl peEakUUid OpPraHUYECKUX COEAMHEHHUN: IeperpynnupoBKH,
PEKOMOMHALIMS U TUCCOLMALIMS, OUMOJIEKYJIIPHOE 3aMelleHUE, IEPEHOC JEKTPOHA.
2. Jlenenue peakuuil Ha HyKJIeo(pUIbHbIE, JJIEKTPODUIbHBIE U TOMOJIUTUYECKHUE.
3. IloHsATHE O KHHETHYECKOM U TEPMOJANHAMUYECKOM KOHTPOJIE peaKlni.
4. Ypapuenue ['ammera. KoHCTaHTBI 3amMecTHTENEH M KOHCTAHTHl PEaKIMi, UX 3HAK U
a0COJIFOTHAS BEIMYUHA.
5. AJKUJIBHBIE paIuKalbl; CTPOEHUE U OCHOBHBIE CIIOCOOBI T€HEPUPOBAHUS.
6. OcHOBHBIE paguKal-pajuKaJbHblE  pEakUuu: PpEeKOMOMHAIUS,  JUCIPOIOp-
HMOHUPOBAHUE.
7. CUHIJIETHBIE U TPUILJIETHbIE KApOEHBI, UX TEOMETPHS, Pa3INYUMOCTh 110 TecTy Ckena.
8. CriocoObI renepanu KapoeHoB.
9. Kap6oHueBbie 1 KapOEHHUEBbIE HOHBI.
10. dakTOpHI, BIUAIONNE HA CTAOMIBHOCTH KAPOSCHHEBBIX HOHOB.
11. Katuon Tponuius 1 ero CBOMCTBA.
12. Tlonyuenue kapOaHMOHOB B PACTBOPAX B CYNEPOCHOBHBIX Cpefax.
13. ®akTOpHI, BIUSAIONNE HA CTAOUIBHOCTH KapOAHMOHOB.
14. Kpurepun apoMaTH4HOCTH 1O XIOKKeo 1 MEdnycy.
15. TlpaBuna Byasopna-Xoddmana.
16. Knaccudukanuss peakuuii LIHUKIONPUCOECIUHEHHUS II0 YHUCIY 3JEKTPOHOB, THUITY
opOuTaNell U TEOMETPUU NTEPEKPBIBAHMSL.
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17. Tepmuueckue (4+2) peakiuu.

18. Peakuus Jlwibca-Anbaepa U peTpOIMEHOBBIN pacma.

19. Mexanu3Mm npucoeuHEeHUs] KapOEHOB MO IBOMHOM CBSI3U.

20. 1,3-/lunonsipHOE MUKJIONPUCOETUHEHHE KaK (4+2)-mporiecc.

21. doroxumuyeckoe (2+2) MUKIONPUCOSTUHEHUE.

22. Mexanusmbl SN1 11 SN2. OpOuTanbHbIH KOHTPOJIb U CTEPEOXUMHUS PEAKITHH.

23. Mexanu3mbl SN1 1 SN2. BiustHue cTpyKTypbl ¥ pacTBOPUTENS HA MEXaHU3M.

24. OpueHTanysi W pEaKUMOHHAs CIIOCOOHOCTh TPOM3BOIHBIX OEH30JIa B PEAKIIHIX
ANEKTPOPUIBHOTO.

25. OpoutanbHbie KO3()OUITUEHTHI ¥ OpUeHTaIHs HyKIeohuiabHoro 3amerenus SNo(Ar).
26. JloHOpHO-aKIENTOPHBIC B3aUMOJCHCTBUS KaK JJIEMEHTAPHBIM aKT MHOTUX
OpPraHMYECKHUX U MPUPOJIHBIX MIPOLIECCOB.

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

28. Kucnotel bpéacrena. KucinoTHsiil 1 OCHOBHOW KaTamus.

29. Cynepkucinsie cpeasl. [IpeBpaiienuss opraHn4ecKix MOJIEKYJ B CYTIEPKHUCIIBIX Cpeax.
30. CynepocHoBHble cpenbl. Cuctema JIMCO-OH" kak cynepocHoBHas cpena.

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

32. lleperpynnupoBka Baraepa-MeepBeiitHa 1 TMHAKOIMHOBAs EPErpyNIUPOBKA.

33. Murparnus apuia.

34. KapGenosas neperpynnupoBka Boasda.

35. IleperpynnupoBkH K 3iekTpoHoAepuuuTHOMY a30oTy (bexmana, ['opmana, Kypunyca)
Kak [1,2]-curmaTpornHbie CABUTH.

36. Ctepeoxumus neperpynnupoBku bekmana.

37. IleperpynnupoBku Koyna u Knsiizena.

38. [leperpynnupoBku Jumpora u Mamenosa.

39. Cunrtes nngona no durepy.

40. ben3zunuHoBas meperpynnupoBKa Kak [5,5]-CHrMaTpOIHBINA CIIBHT.

41. lleperpynnupoBku Burtura, CtuBenca, MeiizeHreiimepa.

42. Tleperpynnupoka @aBoOpcKoOro.

Kpurtepuun oueHKM HTOr0OBOIr0 KOHTPOJIS:

«3a4YTCHO» BOHpOC PACKpPBIT, HNPUBCACHBI KOHKPCTHLIC IMPHUMCEPBI MCXAHH3MOB
NI COGI[HHE!HHIZ, MCTOAbI TOKA34aTCJIbCTBA UX CYHNICCTBOBAHMA.

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

IIpy _ OTCYTCTBHM __ OLIEHKH __ «3aUYTEHO» OﬁvanMHﬁCH HE JOINVCKACTCA K
NMPOMEKYTOYHOM _ aTTECTAIMM _— KAHIWIATCKOMY JK3aMEHY MO0 _CHeuuaJbHOM

AUCIHUIIINHE

7. YYEBHO-METO/IMYECKOE OBECIIEYEHUE

7.1. Jlumepamypa
(>kupHBIM MIPUQPTOM BBIJICIICHA OCHOBHASI INTEPATYPA)
1. AnucumoB A.B. m ap. MonekyispHbele NEpPErpyninupoBKH CEPAOPTaHUUYECKUX
coenuHeHui. Oprannueckue cynbpuasl. - M.: U3a-Bo Mock. yH-Ta, 1989. - 120 c.
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2. Bbakcton ILI.P. u ap. BBeeHne B cTepeoXuMmni0 OpraHu4ecKuX COeIMHEHUIi: OT

MeTaHa 10 MAKpoOMoJieKyJ. - M.: Mup, 2009. - 311 c.

Beiinep P. ATombl B MoJiekyJiax. KBanroBas teopus. - M.: Mup, 2001. - 532 c.

4. bekkep I'. BBeieHue B 31€KTPOHHYIO TEOPUIO OPraHUYECKUX peakuuid. - M.: Mup,
1977. - 658 c.

5. benenkas W.II., PeyroB O.A., CokonoB B.M. MexaHnusmbl peakiui
METaJUIOOPTaHUYECKUX coeanHeHul. “Xumus”’, Mocksa, 1972.

6. bopoBaés, U.B. Opranuyeckas XUMHA: TEPMHHbI U OCHOBHBIE PeaKIUHU:
yueOHoe nmocodue nisi By30B / U.B. boposieB. — M.: BUHOM. Jla6. 3Hanui,
2010. - 358 c.

7. Banypo K.B., Mumenko I'.JI. IMeHHble peakluy B OpraHUYECKOW XUMHUHU. - M.:

Mup, 1976. - 528 c.

I'mnnecnu P. I'eomerpus monexkyn - M.: Mup, 1975. - 278 c.

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

10.T'puboB JLLA. OT Teopuu CHEKTPOB K TEOPUU XMMHUECKHX MpeBpaimieHuit / Poc.
AH. UHcT-T reoxumun u aHanuT. xumun uM. B.W. Bepuaackoro. - M., 2001. - 366
c.

11.T'pudoB JI.A. DjieMeHTbl KBAHTOBOI TEOPUHM CTPOEHHS M CBOIMCTB MOJIEKYJI. —
Hoaronpynusiii: U3a. nom UuTesexr, 2010. — 310 c.

12. lenucoB B.SI., Mypoeimukun JI.JI., YyiikoBa T.B. Oprannmuyeckass Xummus:
Y4eOHMK U1 BY30B. — M.: Boicui. mkoJaa, 2009. — 544 c.

13. Mamen J. u Ap. OCHOBBI OPraHUYecKoii cTepeoxuMuu / mep. ¢ aHrj. bpeauxun
A.A u ap. - M.: BUHOM, 2007. - 703 c.

14. Uaronsa K. TeopeTnyeckre OCHOBBI OpraHWYecKoW XumMuu. - M.: Mup, 1973. —
1055 c.

15.JIm I:k. UmeHHble peakuuu. MexaHu3Mbl OpraHMveckux peakumi - M.:
BUHOM, 2006. - 456 c.

16. Mappen [Ix., Kertn C., Tegaep Ix. Xumuueckas cBs3b. M.: Xumus, 1980. - 387 c.

17.Mapu . Oprannyeckas xumus, B 4-x T. - M.: Mup, 1987.

18.Munkun B.U., Cumkun b.f., Munses P.M. KBaHTOBas XuMHs OpPTaHUYECKHX
coequHeHn. Mexanu3mbl peakuuil. - M.: Xumus, 1986 - 246 c.

19.Munkun B.M., Cumkun b.S.,, Munses P.M. Teopus cTpoeHUs MOJIEKYI
(DOnextponHbie 00004YKkH). - M.: Beicmas mkona, 1997. - 407 c.

20. Hedenor O.M. u ap. Xumus kapoeHoB. - M.: Xumus, 1990. - 303 c.

21.TlotanoB B.M. Ctepeoxumus. - M.: Xumus, 1988. — 463 c.

22.Pobeptc JIx. u ap. OcHOBBI oprannydeckoii xumun. B 2-x Tomax. - M.: Mup, 1978

23. Caiike I1. Mexanu3Mbl peaklinii B oprannyeckoit xumun. - M.: Xumus, 1977. - 319
c.

24. Tepueit A. CoBpemeHHast opranuueckast xumus: B 2-x 1. - M.: Mup, 1981.

25. Tutue, JI. lomuno-peakuuu B oprannyeckom cunrese / JI. Tutue, I'. Bpaiue,
K.I'epuxe; nep. ¢ aura. — M.: BUHOM. JlabopaTopust 3Hanuii, 2010. — 671 c.:
I

26. Yuncon C. DneKTpoHHBIE KOPpETSAIUU B MoJieKkyax. - M.: Mup, 1987. — 304 c.

27.Ymauckuii C.5. Teopusi »3JjieMEHTAPHBIX XHUMHYECKHX peaknui. -
JMoaronpyausiii: U3parensckuii Jlom «MHTEIIEKT, 2009. — 408 C.

28. ®ynzunara C. Meroa MonekyIsspHbIX opouTane. - M.: Mup, 1983. — 461 c.

w
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29. HupeabcoH. - 3-e u3a. - M. : bunom. JIaGopaTopus 3uanuii, 2014. - 495 c.

7.2. Dnexmponnsle pecypcol

v Dnekrponnas minardopma m3garenscTBa  American  Chemical — Society
http://www.pubs.acs.org

v’ DiieKTpOHHAsT miardopma U3/1aTeNbCTBA Taylor&Francis -
http://www.informaworld.com

v’ DnexTponnas mardopma usnarenscrsa - http:// www.scitation.aip.org

v Dnektponnast tuarpopma m3garenbctBa Royal  Society of Chemistry
http://www.rsc.org

v’ DileKTpoHHas mnatdopma W31aTEIbCTBA WILEY-BLACWALL
http://www.interscience.wiley.com

v’ Dnexrponnas miathopma nzgarenscra SPRINGER - http://www.springerlink.com

v’ Ilnardopma Hay4YHOU AIEKTPOHHOM OnbIMOTeKN e-Library.ru -
http://www.elibrary.ru

v’ DnextponHas miaTdopma uzaarenscrsa Elsevier - http://www.sciencedirect.com

v DnektpoHHas IuiatopMa m3garenbcTBa Elsevier - http://www.scopus.com
(PedeparuBHo-nonckoBas 6a3za JaHHBIX Scopus)

8. ONIMCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bI, HEOBXOIMMOI JIJIsSI OCBOEHUS
JTUCHMUTLTAHBI

JlekMOHHBIE 3aHATHS W KOHCYJBTAIIMH, CAMOCTOSTENbHAs paboTa IO OCBOCHHIO
JTUCIUIUIMHBI U TIOJTOTOBKA K C/Iaue KaHAMIATCKUX 3K3aMEHOB MPOBOSTCS B CHEITHATBHBIX
MOMEIIEHUAX  (YUTAJIbHBIM 321 HAydyHOH  OWUOIMOTEKM W/WIM  KOH(EPEHII-3ajbl),
000pyIOBaHHBIX MEOENbI0 (CTOJBI, CTYJbs), KJIACCHOM JOCKOW (MEJIOBOM), KOMITBIOTEPOM,
MPOEKTOPOM JTsI IEMOHCTPAIIUU TTPE3ESHTAIUH.
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