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1. HammeHnoBaHue JUCHUININHBI

Oprannueckasi XUMHs

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucrummHa BxoauT B biiok « OK.B.00 » o06pa3oBaTenbHOM MPOrpaMMBbI IO HAYYHBIM CITCIIHAIEHOCTSIM
Hayunas cnenuanbHocts: 1.4.3 Oprannueckass XuMust



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus nucuuIuiMHEbl Opranndyeckass XMMHsA Y 00y4aroLerocs 10JKHbI ObITh
c(OpPMHUPOBAHBI CIIEAYIONTNE TUTAHUPYEMBIE PE3ybTaThl 00yUYEHUS:

1.4.3 Oprannydeckast Xumus
YPO.3 [IpoBoauT aHaM3 HOBBIX HAIIPABJICHUI MCCIICIOBAHUN 1 000CHOBBIBAET MEPCTICKTUBBI UX
MIPOBEACHUS B COOTBETCTBYIOIICH 001aCTH 3HAHUH



4. O0beM U coJepkaHue TUCHUTITHHBI

Hay4yHas cnenuajJbHOCTh

1.4.3 Oprannyeckast XuMus

dopma o0yuenus

NeNe TpumecTpoB,

O4YHasa

BBIACJICHHDBIX JTJI U3YYCHUSA
JUCHHUITIJIMHbBI

7

O0beM TMCUMILINHEI (3.€.)

O0beM TMCUMILINHBI (aAK.4aC.)

108

KonTakTHas padora ¢
npemnojaasareseM (ak.4ac.),
B TOM YHCJI€e:

36

IIpoBenenue JJeKIHOHHBIX
3aHATHH

24

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CEMMHAPOB

12

CamocTrosiTesbHast padoTa
(ak.uac.)

72

DopMbI IPOMEKYTOUHOM
aTTrecTanuu

Dk3amMeH (7 TpuMecT)p)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Opranuveckasi XuMust
PaboTa xMMHKa-OpraHnka HEBO3MOXKHA 0€3 3HAHUSI OCHOB COBPEMEHHOM TEOPUU OPraHMUECKOW XMMUU.
[TonmHOUIEHHAS TTpOdecCHOHANBHAS IEITENFHOCTh BKIIFOUAET HE TOJIBKO BBIMOJIHEHHE PYTHHHOTO SKCIIEPUMEHTA,
HO U IUIAHMPOBAHHUE, a TAKXKe [IPOBECHNE HEN3BECTHBIX paHee peaklnii, 0OHapyKeHHUEe 3aKOHOMEPHOCTEH B UX
IPOTEKaHUU U 00BSACHEHHE MOJYUYEHHBIX Pe3yJIbTaTOB.
CoBpeMeHHas TeopeTudecKasi OpraHu4eckast XMMuUsl He TOJIbKO IIHPOKO HUCIOJIb3YET KaUeCTBEHHBIE
IIPEJICTaBICHMSI IPUPOJE XUMUUECKUX CBSI3€H, 0 MEXaHU3MAaX PEAKIUI U peaKIMOHHON CIIOCOOHOCTH
OpPraHUYECKUX COEIMHEHUH, HO BCE Yallle IEPEXOJUT K UX KOJIMYECTBEHHON TPAKTOBKE. DTOMY CIIOCOOCTBYIOT
U3y4YEHHE KNHETUYECKUX U TEPMOAMHAMHUYECKUX 3aKOHOMEPHOCTEN PEAKIIHii, HCIIOJIB30BAHUE METOI0B
KOPPESIMOHHOIO aHAJIN3a U MPUOIIKEHHBIX KBAHTOBO-XUMUYECKUX PACUYETOB, UTO MO3BOJISIET COOTHECTH
CTPOEHHE OPraHMYECKUX COEIMHEHUN C MEXaHM3MaMU UX peaklui U peaKIIMOHHOW CIIOCOOHOCTHIO.

Pazgenl. Ilpupoaa XuMu4ecKHX CBfA3eil B MOJIEKY/I1aX OPraHUYeCKHUX COeTHHEeHUId.
B paznene paccmaTpuBaroTCs 2JIEKTPOHHOE CTPOCHUE aTOMa YIIIepoAa. DIIEKTPOOTPHIIATEILHOCTb.
['uOpuam3anys aTOMHBIX OpOUTAlIel aToMa yriiepojia U aTOMOB OPTaHOTCHOB, MPUPO/Ia KOBAJICHTHOH CBSI3H,
B3aMMHOE BJIMSIHAE aTOMOB B MOJIEKYJIaX, UHAYKTUBHBIN 1 3((EKT CONPIKECHUS

BBenenue. DjeKTPOHHOE CTPOEHHE aTOMA YIJIepPoAa. JJIeKTPooTpunaTebHoCcTh. LlIkanab
ajeTpoorpunareabHocTu [loamura, Canaepcona, Maiukena. F'uOpuan3anus aTOMHbIX opoUTasIeit
aToMa yrjepojaa v Ipyrux aToMoB, BXOASIIIMX B COCTAB OPTaHUYECKHUX MOJIEKYJI
Tunel ruOpuAM3aIIN aTOMA yTEPO/ia B OPTaHMYECKUX COSTMHEHUX (Sp-,Sp2-,sp3). CBsA3b BaJICHTHOTO
COCTOSIHUSI aTOMOB YTJEpOJa C €ro 3JIEKTPOOTPUIIATEIIEHOCTHIO U PEAKIIHOHHON CTIOCOOHOCTHIO.
3aBucumocts cBoicTB C-H cBsi3u ot monu s-opOutaneit B rudpunHoii AO.

B3aumHoe BiIMsIHUE ATOMOB B MOJIEKYJIaX OpraHuveckux coequHenui. Iloasippocts n
MOJIAPU3yeMOCTh KOBAJIEHTHBIX cBsi3eil. UHAyKTHUBHBIN 3 peKT
OCHOBHBIE TIOJIOKEHUS] TEOPUHU CTPOCHUS OpraHndeckux coennHenuii A.M. byTt-nepoBa. Bzaumuoe BiusiHue
aTOMOB B MOJIEKYJIe. DIEeKTPOHHbIE 3(PPEeKThl: WHAYKTUBHBINA, ME30MEPHBIN, CBEPXCOMPSHKCHUS
(TUMEepKOHBIOTAIINH ), PE30HAHCHBIE CTPYKTYPBHI M TpaBUia UX IMOCTPOCHUsS. BiIUsHUE AIEKTPOHHBIX
3¢ }eKxToB HA CTAOMIBPHOCTD M PEAKIIMOHHYIO CIIOCOOHOCTh OPTaHUYECKUX COSAUHEHUN U MTPOMEKYTOUHBIX
4acTHIl (paauKaioB, KapOKaTHOHOB, KapOAHMOHOB).

Paznen 2. MexaHu3Mbl peakiuii ¢ y4acTHeM MOJIEKYJ OPraHN4YecKNX COeIUHeHUI.
B pa3zgene paccMaTpuBaroTcs 00IIKe IPEICTABICHHUS O MEXaHU3MaX XUMUYECKUX PeaKIIHii, TOBEPXHOCTh
MOTEHIIMAJIBHON SHEPTUU U €€ CEUCHUE BJIOJIb KOOPAUHATHI PEAKIIMU, ITPEACTABICHUS O IEPEXOTHOM COCTOSIHUE
Y aKTHBUPOBAHHOM KOMIUIeKce, mpuHIun benna-2OBanca-Ilonsuu u nmoctynat XaMMoH/Ia.
KonnuectBeHHas orieHKa BIUSAHUS 3aMECTUTENICH HAa paBHOBECHBIE TIpoliecchl. [I[puHIunm TMHeHOCTH
cBOOOMHBIX SHepruil. YpaBHenue ['ammera. po- u curma-Koncrantel. Pa3zButne teopun ['ammera. [Ipsamoe
noJisipHOE compspkeHue. Y paBHeHue bpayna-Okamoro. HykieoduibHbIe U 31eKTPODUITHHBIE KOHCTAHTEHI.
VYpasuenue IOkaBbI-1lyHo.

OO0mme npeacTaBjieHUs: 0 MeXaHU3MaX XUMHYeckux peakuuii. [loBepxHOCTH MOTEHIHAIBHOM
JHEPrUH M ee cevYeHue BA0JIb KOOpANHAThI peaknuu. IlepexoaHoe cocTosiHue 1 aAKTHBUPOBAHHBIIH
koMIuieke. [Ipunnnn besa-JBanca-Iloysinu u mocryaat XaMMoOHIA.

CraTtuueckuii U AMHAMUYECKUM MOAXOJ B H3YYEHHMH 3JIEKTPOHHOIO CTPOECHMS U PEAaKLIMOHHOU
criocobHocTH Mosekyl. [lonsitue o cyOcTpare U peareHTe, UCXOHBIX U KOHEUHBIX COEIMHEHUSIX, MEXaHU3ME
peakiuu. CriocoObl pa3pbiBa KOBAJEHTHOW CBs3U. [IpoMexyTodHble yacTHLbl (MHTEPMEIUATHI):

panukanbl, KapOKaTHOHBI, KapOaHUOHBI, KapOeHsl U apyrue. Knaccudukanus peareHToB (HYKI€O(PHIbHbIC
u anekTpoduiabHble). Kinaccupukanus opraHMdecKHX peakiyii: a) Mo HalpaBJICHUIO PeaKUui (3aMelIeHus —



S,mpucoenuHeHus — A,oTmerieHust — E, meperpynmupoBku); 0) 10 THITY pa3pbiBa KOBaJCHTHOW CBS3U WU IO
XapakTepy pearupyroumx 4acThll (paauKaabHble 1 HOHHBIE PEaKIIMU— HYKICO(PHIbHBIC U 3IEKTPO(UIbHbIC); B)
MO0 KOJIMYECTBY MOJICKYJI, YYaCTBYIOIIUX B CTaIUH, OMPEICISIONIEH CKOPOCTh PEAKIUH (JTUMUTHPYIOIIAs
ctaausi). MoHO- U OMMOJIEKYJISIpHBIE PEaKiuu. DHepreTudeckuil nmpodmib peaknuu (E akruBaruwm,
SHEepreTUdecKkuii 0apbep). DK30- U IHAOTSPMHUUECKUE peakiuy. BiusHue pa3invHbIX (JaKTOPOB HA CKOPOCTh
U HanpasJieHUe peakuyun. KnHeTnueckuii 1 TepMoIMHAMUYECKU KOHTPOJIb 3a X0A40M peakuuu. Kartanus, ero
BHUbI U 3HAYCHUC.

KosnnyecTBeHHasi olleHKa BJMSHHSA 3aMecTHTe/Ieill Ha paBHOBecHbIe mpouecchbl. [IpuHmmn
JIMHEMHOCTH CBOOOIHBIX JHepruil. YpaBHenune ['ammera. po- u curma-KoHcTaHThI.
PeakinonHas cmocoOHOCTh OpraHMYECKHX COETUHEHHM U crocoObl ee oueHkH. [IpuHimnm nuHeiHOoCTH
CBOOOJHBIX SHEpPruil. YpaBHEHHE U KOHCTaHTHI ['amMmerTa.

Pa3Butne Teopuu I'ammeTa. Ilpsimoe mosisipHoe conpsizxenne. Y papuenue bpayna-Okamoro.
HykieoduabHblie U 3JIeKTPopUIbLHbIE KOHCTAHTHI. YpaBHenue FOkaBbi-LlyHo.
PasButne teopuu 'ammera. Ilpsamoe nonsipaoe conpspkenue. YpaBuenue bpayna-Okamoto. HykneodunsHbie u
ANeKTpoUIbHbIE KOHCTAHTHI. Y paBHeHHe FOkaBbI-1lyHo.

Paznen 3. Peakuuu y sp3-ruOpuan30BaHHOIO aToMa yrJjepoja.
B pasnene paccmaTtpuBaroTCs MEXaHU3MbI PEAKLIMM COEIMHEHUN, PEAKIIMOHHBIM LEHTPOM KOTOPBIX SBIISIETCS
Sp3-TuOPUAN30BAITHIA aTOM YTJIEpO/ia: paJuKaIbHOE, SIEKTPOPUIBHOE M HYKICO(PHIFHOE 3aMeICHHE.
OnuceiBalOTCS OTAEIbHBIE CTaUU MTpOLIECcCa.

MexaHu3M peaknuii paauKajJbHOI0 3aMellleHUsl aTOMa BO/IOPOJa B aJiM(a-THYecKOM pPsiAy
(rajjoreHUpoBaHNe HUTPOBaHUE, CyJab(OXJI0pUpPOBaHuUE, CYab(pookucaenue. CTaguu MHUIUUPOBAHUS,
pocTta u 00pbiBa Henu. Biusinue npupoasl cydcTpaTa u peareHra.

MexaHHU3M peakiuil paJiuKaaIbHOTO 3aMEIIeHHs aTOMa BOJIOpO/ia B alr(aTuIeckoM psiay (raJoreHupOBaHue
HUTpOBaHUE, CyJIb(oxiaopupoBanue, cyiabhookuciaeHue. CTaaun HHUIMAPOBAHUS, POCTA U OOpHIBA IIEIIH.
Brnusinue npupo/sl cydcTpara U peareHra.

CBoboanble pagukanbsl. CTpoeHue, CTaOMIbHOCTb. 3aBUCUMOCTb CTPOCHHSI U CTAOMIIBHOCTH OT IPUPOIBI
3aMmectuTenel. VcTouHMKM CBOOOJIHBIX pPagUKajIOoB M METOAbl T'€HEPUPOBAHUS PAAUKAIOB: TEPMOJIN3,
($OTONHU3 COETUHEHHM C TEPEKUCHON LIENOYKOHN, a30COeAMHEHNUN, CUHTE3 U3 JPYTUX PaJUKaJIOB.

MexaHu3Mbl HyKJIEO(DHJIBLHOI0 3aMellleHus rajioreia B aaugarudeckom psiay. Mexanusm SN2.
Bausinue npupoasl cydcTpara, peareHTa, yXoAs M IPYNIbI U PACTBOPUTEJISA HA X0/ peaK-LHH.
Kanaccndukannsa akTuBHPOBAaHHBIX KOMILIEKCOB PeaKIuid.

MexaHu3Mbl HYKJICO(UIBHOTO 3aMEICHH TaJloreHa B anudaTruyeckoM psny. Mexannsm SN2. Brousiaue
IIPUPOJIbI CyOCTpaTa, peareHTa, yXoAsIui IPYIIbl U paCTBOPUTENS Ha X011 peak-uuu. Knaccupukanus
AKTUBUPOBAHHBIX KOMILIEKCOB PEaKIUH.

Mexanuzmbl SN1 u SN2. BiusiHue ogHOMMEHHOro MoHa Ha KUHETHMKY SN1 peakuuid.
CrepeoXMMHUECKUH PE3yJbTaT ITHUX PEAKLH. 3aBUCUMOCTb COOTHOLIEHMSI 3TUX MEXAHU3MOB OT
CTPYKTYpPHBI CyOcTpaTa, pupo sl HyKJIeo(huia U COIbBATUPYIONIEH CIIOCOOHOCTH pacTBOpUTENs. Biusaue
AJICKTPOHHBIX U CTEpHUECKUX (pakTopoB Ha cKOpocTh SN1 u SN2 peakiuii. [ToHsATHS 00 OCHOBHOCTH U
HYKJIeOpUIBHOCTH. BnusHue cpeapl Ha CKOPOCTh U peakluM HYKJICO(PHUIHLHOIO 3aMELIeHHs B ra3oBOMH
¢aze. PeakimonHas crnocoOHOCTh aMOuAEHTHBIX Hykieoduios. [IpaBuno KopuOmioma. Brusiaue
PacTBOPUTEIIS HA HAIIPABIICHNE PeakMi. AHXUMEpHOeE conercTBre. [leperpynnupoBky B X0/1€ peaKIuil
HyKi1eopuiIbHOro 3amenieHus. MoHHO-apHbIi MexaHu3M peakuuu. lIporieccsl MOHU3aUUU U
auccouuanuy. THUIIBI MOHHBIX IIap: KOHTAKTHBIE, COJIbBATHO-Pa3/ICJICHHBIE.



MexaHu3MBbl 2J1eKTPO(UIBLHOI0 3aMellleHUs Y HACKIIIIEHHOT0 aToMa yriepoaa. Mexanusmsl SE1 u
SE2. Biusinue npupoasbl cy0cTpaTa, peareHTa, yXoasaiui Ha xo peakuun. CTepeoxuMusi peakiuuu.
MexaHU3MBbI AMEKTPOPUITBHOTO 3aMEIIEHUS Y HACBIIIIEHHOTO aToMa yriepona. Mexaam3mel SE1 u SE2.
Bnusinue npuposl cydcTpara, pearenra, yxoaauuii Ha Xxo peakuuu. CTepeoXxuMusl peakinu.

Peakuuu 3iumuHupoBanus B aandarndeckom psaay. Mexanuszmeol E1, E2 u E1¢B. Bausinue
NpupoAbI cydcTpaTa, peareHTa, yXoAs i rPyninbl 4 pacCTBOPUTE/IsI HA X0 peakuunii. CTepeoxumMus
peakuun. Peruonanpasijennocts npouecca. [Ipasuia 3aiineBa u l'opmana.

Peaxiun snumunupoBanus B anudarniyeckom psay. Mexanusmsl E1, E2 u E1cB. Biusaue npupo st
cyOcTpara, peareHTa, yxXoAsiien Ipymnibl U pacTBOPUTENS Ha X011 peakiuil. CTepeoXuMus peakiuu.
PernonanpasnenHocts nporiecca. [Ipasuna 3aiinieBa u ['opmana.

[Tpuponaa mepexoIHbIX COCTOSHUHN, BIUSIHUE ICKTPOHHBIX U CTEPUYECKHX (DaKTOPOB B cyOcTpare, yXomsien
rpylnrne ¥ OCHOBaHMM Ha MPEANOYTHTEIBLHOCTh TOTO WM HMHOro MexaHusMma. Crepeoxumus E2
OTIIETUICHUS (aHTH-3IMMUHUPOBAHKE) U IPUYUHBI ee o0ycnaBiuBatonue. Ciaydan CHH-2TUMUHUPOBAHUS.

Paznen 4. Peakuuu y sp2-ruOpuanu30BaHHOr0 aToMa yrJjepojaa.
B pa3zznene paccMaTpuBaroTCs peakiiuu AMeKTPOGUIBHOTO, HYKJI€O(MUIHHOTO U PaIUKaIbHOTO MPUCOSTUHEHHUS
NPUCOECTUHEHUS K KPaTHBIM CBA3sIM. Mexanu3m peakiuu AdE2., pernoHanpaBieHHOCTh peakiuy. paBuia
MapkoBHukoBa, Kapama, crepeoxumust peakunit AdE2, AAN, AdR

Peakumu 3/1eKTpOo(PUILHOTO MPUCOETUHEHUSI K KPATHBIM CBsi3iM. Mexanu3m peakuuu AdE2.
KaTnoHnbl «OTKPBITOr0» M «3aKPbITOr0» TUNOB. Permonanpas/jieHHocTs peaknuu. IlpaBuiio
MapxkoBHukoBa. Ctepeoxumusi peakuuii AdE2. Peakuuu npucoeJuHeHUs1 K TMEHAM.

Peakumu 31eKTpoUIbHOTO MPUCOSTUHEHHSI K KpaTHBIM CBs3siM. Mexanusm peakuuu AdE2. Katuonst
«OTKPBITOTO» U «3aKPBITOr0» TUIIOB.

Kunernka u MexaHu3M peakiuy MPUCOEIUHEHUS raJOr€HOBOJIOPOAOB U TaJIoreHoB. Kitaccuueckuii 1 OHUEBBI
kapOkaTtroHbl. CTepeoXuMus IprCcoeInHEHNs. BiusHue 3amMmectuTeneld Ha CKOPOCTh PEaKITUU U IPUPOITY
MEPEXOHOTO COCTOSAHMS. PernocenekTuBHOCTh peakiuu (mpaBuiio MapKOBHUKOBA) U PUYUHBI €€ HAPYIICHHUS.
Crepeoxumust peaknuii AJE2. Peakiiuu nprcoeIMHEHUS K TUEHAM.

Peakuun Hyk/1€0(pMIBHOIO NPUCOEIMHEHNS K KPATHBIM CBS35IM. BiMsiHue 3amecTuTeliei.
Peakunu npucoenunenus (AdN) k kapOoHuabHOU rpynime. «[IpocTbie» U «CJI0KHBIE» peakuuun
HYKJ1€0()MJILHOT 0 NPUCOEANHEHMUS.

Peakiiun HyKki1€0(pMIBHOTO IPUCOESTUHEHUS K KPAaTHBIM CBA3SIM. BiusHue 3amectuteneil. Peakuuun
npucoenuHenns (AdN) k kapOoHmITBEHOHI TpymIie. «IIpocThie» U «CI0XKHBIE» PeaKuu HyKIeO()UIHHOTO
MPUCOEANHEHUS.

MexaHu3M TPUCOECTUHEHHS 3apsHKEHHBIX M HE3apsSHKEHHBIX HYKJIeO(HIOB, KPUNTOOCHOBAHUMN
(MeTayopraHMuecKux coeauHeHuil). KucnoTHeli 1 OCHOBHOM KaTaju3 INpHcoenuHeHus. BnusHue
ANEKTPOHHBIX 3PPEKTOB 3aMECTUTENEH Ha CKOPOCTh PEAKIIHH.

Peaknuu pagukajbHOr0 NPUCOEeINHEHUs K KPAaTHBIM cBsi3siM. Mexanu3sm peakunii AdR.
PernonanpanjienHocTh npouecca. Illpasuino Kapama.
Peakiuu paaukaasHOTO TPUCOCIMHEHUS K KpAaTHBIM CBs3siM. MexanusMm peaknuii AdR. PernonanpaBieHHOCTh
npouecca. [Ipasuno Kapamia.

Paszgea S. MoJsieky /isipHbie eperpyninupoBKH.
B paznene paccmarpuBaroTcs HykJeo(pUIbHbIE BHYTPUMOJIECKYIISIPHBIC IEPErPyNIUPOBKY (MTMHAKOIUHOBAS U
PETPONMHAKOIMHOBAS) U UX MEXAHU3MBI, MEPETrPYNIHUPOBKYU C yUaCTUEM CEKCTETHOrO aToMa a30Ta
(Barnepa-Meepgeiina, ['opmana, Jloccens, Kypruyca, bekmana), anexrpoduibHbie BHYTPUMOJICKYJISIPHBIE



neperpynnupoBku (Burtura, ®aBopckoro, CTuBeHca), pauKalbHbIe IEPErPYNIHUPOBKY.

HyxkieopuibHble BHYyTPUMOJIEKYJISIPHBIE NeperpynnupoBku. Mexanusm
NMMHAKOH-THHAKOJMHOBOM, PeTPONUHAKOJIUHOBOI neperpynnupoBok. [leperpynnupoBku ¢ yuactuem
CeKCcTeTHOTro aTomMa a3ora (Barnepa-Meepgeiina, I'opmana, Jloccensi, Kypuuyca, bekmana).
HyxneodunbHble BHyTPUMOJIEKYISIPHBIE IEPErpyNIUPOBKUA. MeXaHU3M MUHAKOH-TTMHAKOJIUHOBOH,
PETPONMHAKOIMHOBOMN MEeperpyninupoBokK. [leperpynmupoBky ¢ yyacTHeM CEKCTETHOTO aToMa a30Ta
(Barnepa-Meepgeiina, ['opmana, Jloccens, Kypuuyca, bexkmana). HykneoduinpHble neperpynmupoBKH.
[Tpupoma Murpariuu, criocoOHOCTh TPYIIT K MUTpAIiK (MUTpaIUs K yTIEpoay, a30Ty, Kuciopoxay). lansaue
HYyKJ1€0(UIbHbIE IEPErpyNIHUPOBKH.

JJIeKTPO(PUIbHbIE BHYTPUMOJIEKYJIsIPHbIE Neperpynnuposku (Burrura, ®asopckoro,
CruBenca).
DnexTpoduiabHbIe BHYTPUMOJICKYJISIpHBIE IeperpynnupoBku (Buttura, @aBopckoro, CtuBeHca). MexaHusm
ANEKTPOPUIBHBIX MEPErpyNIHpPOBOK.

PaagukanbHble meperpynnupoBKH.
Panukanbuabie neperpynnupoBku. ['eHeprupoBanue CBOOOIHOTO pajuKaia, MUTPAIlMU TPYIIIIEI ¢ HECTIAPEHHBIM
ANIEKTPOHOM, CTAaOMIIM3aIMs BHOBH 00pa3yrolerocs cBo0. paaukania.

Pa3znea 6. [lepunukinyeckue peakumnu.
B pasnene paccmaTtpuBaroTCs THUIBI 1 OCOOCHHOCTH COTTIACOBAHHBIX MEPULIMKIMYECKUX peakiuii, meroag MO
JIKAO, OpOutanu nonueHoB. CUMMETPUS MOJIEKYJISIPHBIX OpOHUTaNel, KOppesIHoHHbIe nuarpammsl ['yHaa,
MIPUHITUIT COXPAaHEeHHs opOuTaNbHOU cummeTpun ByaBapna-Xodhdmana
CyIlpa- ¥ aHTapallOBEPXHOCTHBIE ITPOLIECCHI, 3aIIPEILEHHBIE U PA3PEIIEHHBIE IO CHMMETPHUH MTPOLIECCHI,
AJIEKTPOLMKIMYECKHE peaKkIMi, KOHPOTATOPHbBIE U JUCpOTaTOpHbIe nporecchl. [IpaBuna otbopa no
CUMMETPUH, CUTMaTPOIIHBIE MIEPETrpyNIUPOBKU. Murpaius Bojgopoja U HeBOAOPOAHbIX rpynil. [IpaBuna
0TOOpa M0 CUMMETPHUHU. XEJETPONHbIE peakiny. JInHelHble 1 HeuHEeHbIe XeneTponHble mpouecchl. [IpaBuna
0TOOpa MO0 CUMMETPHH,
AHanu3 NEpULUKINYECKUX PEaKLUN 110 DBaHCY. ApOMaTHUECKOE U HEAPOMAaTUYECKOE NIEPEXOIHBIE COCTOSHUS.
[Tepexonmubie cocTosiHus Ta X1okkens u Mebuyca. [Ipasuna Jlproapa-Ilummepmana. Onucanme
COrJIaCOBaHHBIX peakuuii no [proapy-llummepmany.

Tunbl 1 0COOEHHOCTH COIIACOBAHHBIX NMEePUIHKINYecKUX peakuuii. Metoq MO JIKAO.
OpouTaan noanenoB. CuMmMeTpusi MOJIEKYJAPHBIX opOouTasieil. Koppeasiumonnblie guarpammsl ['ynaa.
IMuHaumn coxpaneHusi opoOuTAIBLHON cumMmeTpun ByaBapaa-Xodpmana.

[Mepunmkyeckre peakiuy U UX cTepeoxumMusi. [lepuimkiIndeckie u peak-Iuu U UX KiIacCu(puKaIus.
Dnekrporukindeckue peaknuu. [lukmonpucoenqunenne. Curmarponusie peakiuu. Meton MO JIKAO.
OpO6urtanu nmonreHoB. CHMMETpHsI MOJICKYJSIpHBIX opouTtaneid. Koppensunonnsie auarpammel ['yHza.
[Tpuniun coxpanenus: opourtanbHoi cummerpun Byasapaa-Xoddmana.

Cynpa- u aHTapanoBepxXHOCTHbIe nmpouecchbl. Peakuuu [2+2]- u [4+2]-muKjJI0npucoeTuHEeHUA.
IIpaBuio «HenepeceyeHus». 3anpenieHHbIe U pa3penieHHbIe M0 CHMMETPHU MPOIECCHI.
HI/IKJ'IOHpI/ICOCJII/IHCHI/IeZ IMOHATHEC O CyIIpa-ru AaHTPAIIOBECPXHOCTHOM MPOTECKAHNU HUKIONPUCOCOAUHCHUS.
Peakmuu (2+2) u (2+4) -tuknonpucoenuuenus. 1,3-aunomnsipHoe nukionpucoenuuenne [pasuno
«HeTIepeceueHus». 3anpelieHHbIE U pa3pelIeHHbIC 0 CHMMETPHH MPOIIECCHI.

JuleKTpoUMKJINYeckue peakuuu. Konporaropusie u nucporatopusie npoueccsl. [Ipasuiia ordopa
10 CHMMETPHH.



BHCKTpOHI/IKJII/I‘ICCKI/Ie pCaKIuu. KOHpOTaTopHOG U JUCPOTATOPHOC 3aMbIKAaHHUEC LTHUKJIA.

CurmaTponHbie neperpynnupoBku. Murpamusi Boaopoaa u HeBoAopoaHbix rpynim. [IpaBuiaa
oT0opa Mo CMMMeTpPHH.
CurmatponHsle neperpynnupoBKu. Murpamus Bo1oposaa u HeBo1opoAHbIX rpymil. [IpaBuna otdopa o
CUMMETpPHH.

XesieTponHblie peakiuu. JInHeilHbIe U HeJIMHEHHbIE XeJIeTPonHble mpouecchl. [IpaBuia ordéopa mo
CHUMMeTpPHUH.
JluneiiHple U HEMMHEHHBIE XeNeTPOIHbIe Mpoliecchl. [IpaBuiia oT0opa MO CHMMETPHUH.

AHAIU3 NePUIUKINYECCKUX PeaAKIHil 10 JBAHCY. APOMATHYECKOe U HeapoMaTH4YecKoe
nepexoanbie cocTosinus. [lepexoannie cocTosinus Tuna Xwkkeias 1 Meouyca. [IpaBuna
Abroapa-LHlummepmana. Onucanmne coryiacoBaHHbIX peakuuii no JIproapy-liummepmany.

AHanu3 NepUIMKINYECKIX peakluii mo DBaHCY. ApOMAaTUYECKOE U HEapOMaTHUeCKOe MePEeXO0HbIE COCTOSHUS.
Cucremsl ¢ Tononorueid Xwokkens 1 Mebuyca. [lepunukinueckue peakiiuu ¢ MO3UIUKA METo/1a
Hrproapa-Ilummepmana. O606menHoe npaswio Byasopaa-I'odpmana. Onrcanue coriiacoBaHHBIX pEaKIuid Mo

Hproapy-Llummepmany.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Oprannveckas xumus.B 2 T. : yue6. mocodue s By308/B. @. Tpasenn.T. 1.-M.:Akagemkuura,2005, ISBN
5-94628-068-6.-727.-bubauorp.: c. 705-708

2. Oprannyeckast xumusa.B 2 T. : yue6. nocobue s By308/B. ®@. Tpasenn.T. 2.-M.:Akagemknaura,2005, ISBN
5-94628-068-6.-582.-bubnuorp.: c. 562-564

3. l'opnenxko, B. A. Oprannueckast xumusi. Yacts [-11 : yaebroe mocodue / B. A. I'opnenxko, JI. B. Ky3nenoga, E.
A. Slupikuna. — Mocksa : [Ipomereit, 2012. — 294 ¢. — ISBN 978-5-7042-2345-0. — TekcT : 37€KTPOHHBIH //
OnexrponHo-6ubmoreyHast cuctema [IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/18592

4. T'opnenko, B. A. Oprannueckas xumus. Yacts II-IV : yue6HOe mocodue / B. A. I'opnenko, JI. B. Ky3nerona,
E. A. Snpikuna. — Mockaa : [Ipomereit, 2012. — 414 ¢. — ISBN 978-5-7042-2324-5. — TekcrT :
AIEKTPOHHBIN // DnekTpoHHo-O0ubmoreunas cucrema IPR BOOKS : [caitt]. http://www.iprbookshop.ru/18593

JdomosHuTeIbHAA:

1. Macnugen A. H. Llenu u cTparerusi CHHTE3a CIOKHBIX OMOJIOTHYECKH aKTUBHBIX MOJIEKYJ:yueOHOe nocobue
o cnernikypey/A. H. Macnusen.-ITepmb: I1T'Y,2005, ISBN 5-7944-0543-0.-58.-bubnuorp.: c. 56

2. Mlenun B. B. IleperpynnupoBKy opraHuYecKuX MOJIEKyI:yueOHoe mocobue mo cnenkypcey/B. B. Illenun.-
ITepms,1998, ISBN 5-7944-0059-5.-76.

3. ApyTtionos, B. C. Oprannueckas XUMHsI: OKUCIUTENIbHBIE IPEBPALLEHUS METaHa : yueOHoe nocodue ais
By30B / B. C. Apytionos, O. B. KpsiioB. — 2-e uzn., ucnp. u gomn. — Mocksa : M3znarensctBo FOpaiit, 2019.
— 371 c. — (ABropckuii yae6HUK). — [SBN 978-5-534-04314-3. — Tekct : anektponHsiii // 3BC FOpaiit
[caliT]. https://www.urait.ru/bcode/438501

4. Macnusen; A. H.,Mamesckas U. B. 2,3-Jluruapo-2,3-nuppoiaauons/A. H. Macnusen, 1. B. Mamesckas.-
[Tepmb:Ilepmckuii rocynapctBeHHbiid yauBepeuteT,2005, ISBN 5-7944-0513-9.-126.-bubauorp.: c. 114-125



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.iprbooksshop.ru/ Dnekrponno-o6ubnuoreunas cucrema IPRbooks( 95C IPR books)
http://www.scopus.com Web of Science Core Collection
http://elibrary.ru Hayunas snekrponnas 6uoimoreka "Elibrary"
http://www.bibliotech.ru l{ludposas 6ubnmoreka "budmuorex"
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJLHOI0 Tpouecca Mo JUCIHHIINHE

OO6pazoBaTenbHbIH Mporiecce Mo auciuiuinae Oprannyeckasi XMMHs IPENoaraeT UCIOIb30BaHUE
CJICAYIOIIETO MPOTPAMMHOTO 00ecTieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUATBI (CITAl Bl TI0 TEMaM JICKIIMOHHBIX M MTPAKTUICCKHUX 3aHITHN);
- IOCTyM B pexuMe on-line B DiekTpoHHyto 6nbimmorednyro cuctemy (ObC)
- IOCTYTI B 3JICKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeILHON Cpely YHUBEPCUTETA.

HpI/I OCBOCHHMU MaTCpHraia U BbIITOJTHCHHUA SaZ[aHI/If/'I Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3anu JUCTAaHIIMOHHON paObOTHl M MPOBEACHUH 3aHATUN B pEXKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

crcTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTANNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECTHI, TPOBEepsieMbIe 3a1aHMUs,
3aJaHus Ul COBMECTHOM palbOTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMO AJIs1 OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca 1o JMCUMILINHE

1. JIekuiMOHHBIE 3aHATHS
AynuTopusi, OCHaIlIeHHAas! IPE3CHTAMOHHON TEXHUKON (TIPOEKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK) C
COOTBETCTBYIOLUM ITPOrPAMMHBIM 00€CIIeYeHUEM, MEJIOBOM (1) HIIM MApKEPHOM JOCKOA.
2. 3aHATUI CEMUHAPCKOTO THIMA (CEMUHAPBI, IPAKTUYECKUE 3aHATHS)
AyauTopusi, OCHAIIIEHHAs] MEJIOBOH (M) MJTM MapKEPHOU JTOCKOM;
3.CamocTosTenbHas pabota
AyauTopus JUisl CaMOCTOSATEIBLHON paOOThl, OCHAIICHHBI KOMITBIOTEPHOU TEXHUKON C BO3MOXHOCTHIO
nojkItoueHus K cetu «HTepHeT», 00ecnevyeH bl T0CTyOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa30BaTeNbHYI0 Cpeay YHUBEPCUTETA.
[Tomemenust Hayunoii 6u6mmotexku [I'HUY

[Tomemenust HayuHoii 6nbmuoreku [II'HUY mist oGecrieueHus: caMOCTOSATEIbHONU PabOThl 00yUYaOIUXCS:

1. HayuHo-Oubnuorpagpuueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHanbHbIMU KOMIIBIOTEPA C
JOCTYNOM K JIOKaJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, KopI. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHbIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyueckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.



6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbioTephl, yCTaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Oprannyeckasi XuMus

HﬂaanyeMue PeE3YyJIbTaTbl oﬁyqemm Mo TMCHMIIJIMHE U KPUTECPUHN UX OINCHUBAHUS

IInanupyemsblii 3HaHUA, yMEHUS U HABBIKH Kputepun oneHuBaHus pe3yaibTaToB
pe3yJabTaTt o0y4yeHust o0yueHust
YPO.3 3HaTh: OCHOBHbBIE TEOPETUYECKUE HeynoBierBopures
ITpoBOAWT aHANM3 HOBBIX | IIOJOKEHHUS OMKUCHIBAIOIIHIE 3HaHHS B 00JIACTH OPraHUIeCKONW XHMHH
HaTpaBIICHUH IPOIIECCHI B OPTaHUYECKOM oTcyTcTBYI0T. OOyuaemblii HE 3HAET
UCCIIETIOBAHUM U XUMHH, 001 CBEACHUS O TEOPETUICCKUX OCHOB JUCIIMILTHHBI,
00OCHOBBIBAET CTPOEHHMH MOJIEKYJI OPraHUYECKUX| HEOOXOIUMBIX IPH (POPMHUPOBAHUU

MEePCIEKTUBBI UX
MIPOBEACHUS B
COOTBETCTBYIOLIEH
001aCTH 3HAHUH

COeIMHEHHI U MeXaHu3Max
XUMHYECKUX PEAKIUH.

YMeTh: aHAIM3UPOBATH
SKCTICPUMEHTAJIbHBIE TaHHbBIC,
Kacaroluecs
AKCTICPUMEHTAIIbHBIX TAHHBIX TI0
CTPOCHUIO OPTaHUYECKUX
MOJIEKYJI U MEXaHU3MaM peaKIui
BBIJCIIATE IJIaBHBIC U
BTOPOCTEIIEHHBIE MOMEHTHI,
dbopMyIHUpOBATh LENH U 33a4H
HCCIICAOBAaHUS.

Brnagerh OCHOBHBEIMH METOIAMU
WCCIIEIOBAHUI B OPTaHUYECKOM
XHAMUH.

koMmreTeHIun. OTCYTCTBYIOT YMEHHUsS cOopa
uH(pOpMaIuK B 001aCTH OPTaHUYECKON XUMUHU.
Het HaBBIKOB 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHHM B 00JIACTH OpraHu4IeCcKon
XUMUH, JOCTATOYHBIX JIJISl PEIICHUS] HAYYHO-
HCCIIe0BAaTEIIbCKUX 3a1a4.
Y10BJ1€TBOPUTEbH

Hanwnuue o0mumx, HO HE CTPYKTYPHUPOBAHHBIX
3HAHUM TEOPETUUYECKUX OCHOB OPraHUYECKOM
XUMHH, OCHOBHBIX IMMOHSITUN U TEPMUHOJIOTHH.
Yactuaao chopMUPOBAaHHOE YMEHHUE BHIICIIATH
IJIaBHOE U BTOPOCTENIEHHOM U3 PE3yJIbTaTOB
IKCIIEPUMEHTA.

Xopouo
Hannuue oOmux 3HaHUN TEOPETUYECKUX OCHOB
OpraHNYeCKOM XMMHUH, OCHOBHBIX IMOHSITUH U
TEPMUHOJIOTHH, HO COJICPIKAIITIX
HE3HAYMUTEIbHbBIE TPOoOebl. B 1iemom ycnenrnoe
HO COJIEpKAIUNA OTACIIbHBIE TPOOEITHI B
MIPUMEHEHUN HABBIKOB U YMEHUU
MBICIIUTEIIbHONW U 3KCIIEPUMEHTAIbHON
NEeSATEIbHOCTH, ONIPEICTICHUS U LETN
IIOCTAHOBKH 3aJ1a49M HCCIICIOBaHMUS.

OT1an4yHO
Brnonue chopmupoBaHHbie CHCTEMAaTUYECKHE
3HaHUS B 00JIACTU TEOPETUUECKOU
opranndeckoit xumun. KoppekrHas
MHTEPIpPETALMS SKCIEPUMEHTATBHBIX JAaHHBIX
10 CTPOEHUIO MOJIEKYJI OPTaHUYECKUX
COEIMHEHMI, yMEHHE ONTUCATh MEXaHU3M
M3BECTHOM PEAKIIUM, U MPEIJIOKUTH MEXAHU3M
peakuuu, I KOTOPOH U3BECTHBI UCXOHBIE
BEIIECTBA U MPOYKTHI, a TAKKE MPEITIOKUTh




Inanupyemplii 3HaHusl, YMEHUS U HABBIKHU Kpurepun ouenuBanusi pe3yJbTaToB
pe3yJbTaT 00yuyeHust o0y4eHust

MCXAaHU3MOB.

OT1ian4Ho
ATanbl SKCIEPUMEHTAIIBHOTO UCCIIEIOBAHUS

OueHo4YHbIE CpPeACTBA
CxeMa noctaBkd : ba3zoBasg

Bujx MeponpusiTust NpOMeKyTOYHOM aTTecTANMH : DK3aMEH

Cnoco6 npoBeeHHs1 MEpPONIPUATHS MPOMEKYTOYHOM aTTecTallMu @ YCTHOE cobece0BaHue MO0 BOIPOCaM
IIpopoKuTEIbHOCTH MPOBEICHUSI MEPONIPUATHS IPOMEKYTOYHOM ATTECTALMH :

BpeMsd O0TBOAUMOE HA MOATOTOBKY 1

Iloka3zarenu OlleHUBAHUSA

He nemoHCTpHpy€eT 3HaHUS OCHOBHOT'O COAEPkKAHUSA AUCLUIUIVHBI.

He Brageer TepMUHOIOrMEN JUCHUIUIMHBL, TEOPUEH U 3aKOHAMU TEOPETUYECKON
OpPraHUYeCKOM XMMUU OOBSICHSAIOUIMMHU HalpaBIeHUE XUMHUYECKOTO
B3aUMOJICHCTBUSA U €I0 MEXaHU3M.

He MoeT npeioxkuTh MEXaHU3Mbl U3BECTHBIX XMMHUYECKHUX PEAKIIHH.

He mMoeT criaHupoBaTh SKCIEPUMEHT 10 YCTAHOBJICHHUIO MEXaHU3Ma
XUMHUYECKHUX PEeaKIUN

Heynosiersopure

JleMOHCTpHpYyeT 3HAaHUSI OCHOBHOTO COAEPKaHUS TUCIUIUIMHBI U €ro 3JIEMEHTOB
B COOTBETCTBHUHM C MPOCITYIIAHHBIM JIEKITAOHHBIM KYPCOM.

Brnaneer TepMuHOIOrHEN TUCUUILIMHBI, TEOPUEH U OCHOBHBIMH 3aKOHAMU
TEOPETHYECKOM OPTaHMYECKOM XUMHUHU, HO OITHOACTCS B OMMCAHUU MEXAaHNU3MOB
XUMHUUYECKUX PEeaKInil

He mosxer anexBaTHO CIUIaHUPOBATH 3KCIIEPUMEHT 110 YCTAHOBJIEHUIO MEXaHU3MA
XUMHUUYECKUX PEaKLUil

YnoBieTrBopuTeIbH

I[eMOHCTpI/IpyeT 3HAaHUA OCHOBHOI'O COACPIKAHUSA JUCHUIIJIMHBI U €0 3JICMCHTOB
B COOTBCTCTBHUHU C IMPOCIIYITaAHHBIM JICKHUOHHBIM KYPCOM.

Bnaneer TepMHHOHOFHCﬁ JAUCIUIIIINHBI, TeOpI/IefI 1 OCHOBHBIMH 3aKOHaMH
TeOpCTH‘ICCKOﬁ OpFaHH‘IeCKOﬁ XUMHH, MOXCT OIIMCATh MCXaHU3M U3BCCTHBIX
XUMHNYCCKHX pCaKHI/Iﬁ

MoskeT nuIb B 06H_[I/IX yepTax CIJIaHUPOBATH SKCIICPUMCHT IO YCTAHOBJICHUIO
MEXaHHU3Ma XUMHUYCCKUX peaKHHﬁ.

Xopomo

JleMOHCTpHUpYeT 3HaHUSI OCHOBHOTO COZCPKAaHMS AUCIUIUIMHBI M €T0 JJIEMEHTOB
B COOTBETCTBHUH C IPOCITYIIAHHBIM JICKITHOHHBIM KYyPCOM.

CB00OJHO BIaIc€T TEPMUHOJIOTUEN AUCIUILIIUHBI, TEOPHEH U OCHOBHBIMU
3aKOHaMH TEOPETUYECKON OpPraHMYeCKOW XUMHUH, MOKET OTHCATh MEXaHU3M
M3BECTHBIX XUMUYECKHX PEaKIHii.

JleMOHCTpHpYET CIIOCOOHOCTH TBOPYECKH TPUMEHUTH 3HAaHUE TEOPUH K PEILICHHIO
poecCHOHANBHBIX 3a7a4.

MoxXeT CIIaHUPOBaTh HKCIIEPUMEHT IO YCTAHOBJICHUIO MEXaHM3Ma XUMHUYECKUX

OT1ian4yHo




peaKIui. OT1iu4HoO

IlepeueHs BONPOCOB 1IJIS1 IPOBeIeHUsI IPOMEKYTOUYHOM aTTecTAllNH

1. BzaumHoe BiHMsIHHE aTOMOB B MOJIEKYJIaX MIPeeNbHbIX coeAuHeHUN. HAYKTUBHBIN 2P PeKT U 2P deKT
TOJIS.

2. Peaknuu nuknonpucoenuaenus. Onucanne BynBopaa-Xoddmana u J[proapa-Ilummepmana.

3. DAEeKTpOOTPULATENIBHOCTD 3JIEMEHTOB. THIIBI XMMUUECKUX CBSA3EH B MOJIEKYJIaX OPIraHUYECKUX
COETMHEHUH.

4. Peakium paJiuKagbHOTO 3aMeIIeHHs BOAOPOAa B anpaTHieckoM psiy. Mexanusm SR.
PernocenexkTuBHOCTB.

5. Aromuslie opoutanu. ['mGpuausanms atoMHbIX opouTaneit. Monexkynsipabie opoutanu. CuMmeTpust
MOJIEKYJISIPHBIX CUTMa- U MU-0pOUTAaseH.

6. HyxneodunpHoe 3amenieHne rajoreHa B anudarndeckom psay. Mexanausmel SN1 u SN2.

7. n-nu- u nu-nu-ConpsixeHue. B3anMHoe BIUsiHUE aTOMOB B MOJIEKYJIAX CONPSKEHHBIX COEUHEHUN.
MeszomepHnsriii addexr. [lepeqaua mezomeproro 3dexra. Bununorus.

8. Dnexrporukinunyeckue peakuu. Onucanue Bynsopna-Xodhdmana u [Iproapa-I{lummepmana.

9. CoBpemeHHas Ki1accu(UKaIMs peareHTOB U PeaKkIiii OpraHMYecKuX COCIMHEHUI.
10. Peakiuu snuMuHUpOBaHus B anudarudeckoM psaay. [Ipasuna 3aiineBa u ['opmana. Mexanusmel E1, E2,
ElcB.
11. O6mwme nmpeacTaBiaeHUs 0 MEXaHU3MaX XUMUYECKUX peakiuid. [[oBepXHOCTh MOTEHIINAILHON YHEPTUH, U
ee ceueHus. [IpencraBinenne o KOOpAUHATE PEAKLIUH.
12. HykneoduiabHbIEC TEpErpyIITUPOBKH.
13. Teopust aOCOMOTHBIX CKOPOCTEH peakiuii. [lepexoqHoe cOCTOsSHUE M AKTUBUPOBAHHBIN KOMILIEKC.
[Toctynat XamMmona. [Ipunnun bemna-OBanca-IlonsHu.
14. DnexTpoduibHbIEe U PaAUKAIBHBIC TIEPETPYIITHPOBKH.
15. JIuneitHOCTh CBOOOHBIX SHEPTHA. Y paBHEeHHE ['aMmMeTa. po- u curma-KoHCTaHTHI.
16. Peakuiuu 31eKTpopUILHOTO 3aMEIICHUsT BOJIOPOJa B apoMaTHuyeckoM paxy. Mexanusm SE2 Ar. (- u O
-KoMruiekcel.
17. SIBneHue opueHTALMHU B peakUsIX 3aMeIIeHHBIX 0€H30J10B ¢ AnekTpodmiamu. [IpuuuHbL.
18. Pa3Butue teopun I'ammera. HykneoduiabHbie 1 31eKTpOdUIbHbIE KOHCTAHTHI 3aMeCTUTENIEeH. Y paBHEHUS
bpayna-Okamoto, FOkaBa-1lyHo.
19. HykneoduinpHOE 3aMeNIeHHE BOIOPO/Ia U TAJIOTeHA B apoMaTH4IecKoM psiay. [loHaTre o koMIiekcax
Meiizenreiimepa u aerunpobdensone. Kune-3amerienue.
20. [Ipumenenue Teopun ['amMmmera k peakiusam B anudarudeckoM psaay. YpasHenue Tadra. [Ipasuio
anauTUBHOCTH. CTepuuecKre KOHCTAHThI 3aMECTUTENIEH.
21. Peakuu 3eKTpoPHIIBHOTO MPUCOSTUHEHHUS K KpaTHRIM cBsi3siM. Mexanm3m AdE. KapbokaTronst
«OTKPBITOTO» U «3aKpBITOro» TUIoB. [IpaBuno MapkoBaukoBa. [lepekuchsriii adpdext Kapama.
22. KakoBo cTpoeHHe NpOoAyKTa TepMUyecKoil peakuuu 1,3-OyTtanuena u tpanc 2-0yrena?
23. Xnopuna (CH3)2C(CDHR mpu R=C2HS5 o6pazyet B 80% stanomne g0 34% ankena (kakoro ?). Kak
M3MEHHUTCS CKOPOCTh 00pa30BaHUs U BbIXOJ ajKeHa B ciiyyae R=n30-0yTmi, R=HeonenTtun?
24. O0BsicHUTE, IOUeMy 1-OpoM-4-HUTPOOECH30JI pearupyeT ¢ MUMEPUIMHOM B 35 pas ObIcTpee, 4emM
5-6pom-1,3-mumeTri-2-HuTpoOEeH301.
25. 2-XIIOpIUKIOTeKCaHOH, UMEIOITHI «MedeHbIe» aToMbl yriepoaa Cl u C2 6but 06paboTaH 3TUIIATOM
HaTpus. KakoBa cTpyKTypa npo/iyKTa peakliii U Kak B HEM paclpeaesieTcss «KMeTKay»?
26. B pe3ynbTare B3aUMOACHCTBUS METa-OpOMTOIYOJIa C aMUOM Kalus B )KMJIKOM aMMHUaKe MOJTy4eHbl OpTO-,




M€Ta 1 mapa-TOJyUIUHBI C BBIXOJIaMH, COOTBETCTBEHHO, 22, 56 u 22%. KakoB MexaHU3M JTaHHOU peaKIuH.
27. B pe3yabTare 00paboTKH aMuAa MUKIOTeKCUITYKCYCHOM KUCIOTHI OPOMOM B IIPUCYTCTBUH THIPOKCHAA
HaTpus nosrydeHo coenuHenne cocraa C7H15N. KakoBa ero cTpykTrypa 1 MexaHU3M 00pa30BaHUs.

28. B pesynbTare aeruapodpomMupoBanus 2-6pom-2,4,4-TpUMETHIITICHTaHA MTOJIyI€HA CMECh, CO-CTOSIIIAS U3
18% 2,4,4-tpumetun-2-nienrena u 82% 2.4,4-tpumetui-1-nentena. [louemy «rodmManoBCKkui» alkeH
SIBJISIETCS] OCHOBHBIM MPOJTYKTOM?

29. Ilouemy MOMBITKH CHHTE3a TPET-OyTUIIOBOTO CIUPTA U3 TPET-OyTUIOPOMHU/IA U THAPOKCUIA HATPHSI, KaK
paBwIIo, Oe3ycnenmHbl? Kak MOXKHO MOIYIHTh 3TOT CIHHUPT U3 TPET-OyTruindpomua?

30. B3aumoseiictBue 2-MeTui-2-heHu- 1 -xaopOyTana ¢ BOJHBIM PACTBOPOM IIEIOYH TPUBOINUT K
obOpasoBanuto nByx coeanHeHuit cocraa C11H160. KakoBo ux cTpoeHHe U OTHOCUTENIbHBINA BHIXO1?

31. KakoBo cTpoeHue mpoayKTa GoToau3a Muc-3,4-TUITHIIHKI00yTeHa?



