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[IporpamMma coctaBiieHa B COOTBETCTBHH ¢ DeiepaibHBIM TOCYapCTBEHHBIM 00pa30BaTeIbHbBIM
CTaHJIapTOM 110 HamnpapyieHuto noaAroToBku 04.03.01 Xumus, yTBepKISHHbIM MPUKa30M MUHHCTEPCTBA
HAYKH{ U BbIcIIero oopaszosanus Poccuiickoit @enepannu ot 17 utomst 2017 roga Ne 671; npukazom
MunucTepcTBa HayKH U Bhiciiero oOpa3oBanust Poccuiickoit deneparmu ot 26 Hosiops 2020 1. Ne 1456
(3apeructpupoBan MunucrepctBoM roctutiuu Poccutickoit deneparuun 27 mas 2021 r., Ne 63650) «O
BHECEHUU U3MEHEHUI B (pesiepalibHbIe TOCYAapCTBEHHBIE 00pa30BaTeNIbHBIC CTaHIAPThI BHICIIETO
o0pa3oBaHu; YICOHBIM IIJITAHOM TIOJITOTOBKHU OakanaBpa mo HarpasieHuto 04.03.01 Xumus,

yrBepKAeHHBIM yueHbIM coBeToM PI'BOY BO «COI'Y» ot 31.05.2022 1., npoTokoa Ne 13.

CocraBurens: crapuuil npenogasarens Eropos J[. .

Pabouas mporpamma oOCyxk/eHa W yTBepK/aela Ha zacenanuu kadeapbl OpPraHHYeCKOH XHMHH
(npotokos Ne 8/21-22 ot «08» anpess 2022 1)

3aseayiowmii kadeapoit //41& s Abaes B.T.

Onobpena coBeToM dakyibreTa XUMHH, OHOIOrHK H OHOTEXHOIOTHH
(mpoTtokon Ne 6/21-22 ot «25» anpens 2022 1.)

[Ipencenarens coseta akylibreTa %{C(’; - Aracsa ©. A,

)

Paboyas npozpamma  OUCYUMAUHbLI  MPUHAMA 8 COCmase OCHOBHOU  npogheccuoHanbHol
obpazosamenvHol npozpammel pewieHuem yyeHoeo cosema lpomokoa Ne 13 om 31.05.2022 e.




1. Crpykrypa u 00masi TPyA0eMKOCTh AU CUHUIIIMHbBI
OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIACT 4 3aueTHble euHUIBI (144 qaca).
dopma TpOMEKYTOUYHON aTTECTAMU — IK3aMEH.

Ounas hopma o0ydeHUs

Kypc 4
CemecTtp 7
Jlexuun 36
ITpakTHueckue (ceMUHAPCKUE) 3aHITHS 18
JlaboparopHsie 3aHATHS 36
KoHcynpranuu

HTOoro ayInTOpHBIX 3aHSTHH 90
CaMocTosTeNIbHas paboTa 18

Kypcosas pabora -
dopMa KOHTPOJIS

9K3aMeH Dk3ameH, 36 yac
3aueT _
OO011€ee KOJIMYECTBO YacOB 144/4 3er

Ounas hopma oOydeHUs

2. Ilean ocBOEeHHUSI TUCIHILIMHBI

Henabio ocBoeHusi yueOHO#l AucuMmMHbl «TeopeTnyeckue OCHOBBI OPraHUYECKONH XUMHH,
spisromeiics yacteio OIIOII mo nampasnenuto 04.03.01 Xumusi, sBisercs o0o0ieHNe U yrayOaeHue
3HAHUW CTYJEHTOB B O00JIaCTU OpPraHMYECKONl XHWMHUU Ha OCHOBE COBPEMEHHBIX 3JIEKTPOHHBIX
NpEJCTaBICHUN; (OpMHUpPOBaHUE TIYyOOKOro IMOHMMAHUS OOIIMX 3aKOHOMEPHOCTEH, CBS3bIBAIOIUX
CTPOCHHE OpPraHUYECKHX COEAMHEHHH C MX PEaKIMOHHOM CIIOCOOHOCTHIO W yYMEHHS HPOrHO3HPOBATh
U3MEHEHMsI B MEXaHU3ME M B OCHOBHOM HAIIPAaBJICHUM PEAKLMHU Ja)XKe MPH HEOONbLIIMX H3MEHEHUSX B
CTPOCHHH PEarupyroluX COSANHEHUN U YCIIOBUM PEaKIINH.

W3ydyenne nucuuruivHbl Oa3upyercs Ha 3HaHUMM OOLIEro Kypca OpraHu4yeckod XHMMMHH,
CTEPEOXMMHUH, a TAKXKE OCHOB KBaHTOBOM XuMuH. Llenb kypca — 0000IUTh U YIITyOUTh 3HaHUS CTYIEHTOB
B 00JacTu OpraHMYECKOll XMMHUU Ha OCHOBE COBPEMEHHBIX JJIEKTPOHHBIX IpejacTaBieHuil. B ocHOBY
Kypca IOJIOKEHO U3yYEeHUE MEXaHU3MOB OPraHMYECKUX PEaklMii, 3HAHUE KOTOPBIX IIOMOXKET CTYJEHTaM
CUCTEMAaTHU3UPOBaTh U OOBSCHUTH OONBIION (aKTHUeCKUl MaTepual, HaKOMUBIIUICS K HACTOSILEMY
BPEMEHHU B OPTaHUYECKOU XUMHUH.

Baxneiimne mMexaHU3Mbl B XOJ€ Kypca pacCMaTpPUBAIOTCS B MOPSAJKE YCIOXKHEHHUS CTPYKTYpBI
cyOcTpara: HYKJICOQWIBHOE M 3IEKTPOQMIbHOE 3aMeleHHe Y HACBIIIEHHOTO0 aroMma yriiepoja,
3NMMHUHHAPOBAHUE, AMEKTPOPUIbHOE U HYKIIEODUIbHOE MPUCOEANHEHNE K IBOWHBIM U TPOUHBIM YTIJIEpO/I-
YIJIEPOIHBIM CBS3AM, HYKJICO(PHUIbHOE MTPUCOCTUHEHNE U TPUCOETUHEHNEe-OTIIETIIIeHHE K KapOOHUIbHBIM
COEIMHEHUSM, 3JIEKTPOPUIBLHOE U HYKJICOPUIbHOE 3aMEIICHNE B apOMaTHUYECKOM PSITy.

3aKIrouUTeNIbHBIE Pa3eNbl Kypca MOCBSIICHBI PACCMOTPEHUIO KapOKaTHOHOB, KapOAaHHMOHOB M
pagukagoB M O0OOMIAIOTCS MEXaHW3MBI PEaKIHi, MPOTEKAIomUX uepe3 uHTepMmeauarsl. C I1enbio
JTY4IIETO YCBOCHUS TEOPETHUECKHUX TIIOJOXKEHHUM, a TaKKe OCMBICIICHUs (AKTUYECKOro MaTepuana,
OCHOBHBIC MEXaHU3MbI PACCMATPHUBAIOTCS Ha BAKHEHIIIMX CHHTETHYCCKUX PEAKITUSX.



3agauyu AUCHMILINHBI:

U3y4yeHHE BO3MOXHOCTEH KBAaHTOBOXMMHUYECKOM TEOPUM PpEaKIUOHHOW CIIOCOOHOCTH, U B IEPBYIO
oyepesb METOJla BO3MYILICHUH MOJIEKYJSIPHBIX OpOHTaNel MpH MHTEPIPETAllM MEXaHU3MOB PEaKUui U
PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUH,

a TaKke Ha Ooyiee BBHICOKOM YpPOBHE NMOHMMAHHE CBS3M COBPEMEHHBIX TEOPHH CTPOEHHS BEIIECTBAa C
KJIACCUYECKUMH IIPEICTABICHUAMHI Ka4ECTBEHHOMN 2JIEKTPOHHOM TEOPUU B OPIraHUYECKON XUMUHU.

3. Mecrto aucuuminHbl B cTpykrype OIIOIT

b1.0.17 — BapuartuBHas 4acTb MpO(PECCHOHATBHOTO LMKJIa OCHOBHOW 00pa3oBaTeIbHOM
porpamMmMsl OakaiaBpHara.

HucuumnuHa  «TeopeTudyeckrue OCHOBbI ~ OPraHMYECKON  XMMHH»  OTHOCHTCS K  OJIOKY
€CTeCTBEHHOHAYYHbIX JAUCLUIUIMH W HalpaBjieHa Ha (QOpMHUpOBaHUE TINIyOOKOIOo MOHUMAaHUSA OOIIUX
3aKOHOMEPHOCTEH, CBS3BIBAIOIIMX CTPOCHUE OpPraHUYECKUX COCAMHEHUHM C HX PEaKIMOHHON
CIOCOOHOCTBIO M YMEHHUsl IPOTHO3MPOBATH M3MEHEHUS B MEXaHM3ME M B OCHOBHOM HAIpaBICHUU
peaKkuuu Aaxke Ipy HEOONbIINX U3MEHEHUSIX B CTPOCHUH pEarupyomux COeAMHEHUN U YCIOBUN PeaKIUu.

JlucuuIinHa OcBauBaeTcsi B 7 ceMecTpe.

Copnepxanme Kypca 06a3upyercsi Ha 3HAHHIX, TPUOOPETEHHBIX NPU W3YYEHUH CTyAeHTamHu B 1 — 6
cemecTpax KypcoB «Heopranmueckas xumus», «Opranundeckas XuMmusi», «Duzuueckas XuUMHAN,
«Ctparerust OpraHn4ecKOro CHHTE3a.

s océoenus mucuuiuHbl « TeopeTHdecKkne OCHOBBI OPTAHMYECKOW XUMHUHW» CTYICHT JIOJDKEH
00J1a/1aTh CIEAYIOINUMHU 6X0OHbIMU KOMNEMEHYUIMU:

OK-7: cnocoOHOCTBIO K CaMOOprann3anuu u caM006pa30BaHmo;

OIIK-1: cnocoOHOCTBIO  WCHOJB30BATh  IOMYYEHHbIE 3HAHUS  TEOPETUYECKUX  OCHOB
(yHIaMeHTaJIbHBIX Pa3/eJIOB XUMUHU NIPU PeIlIeHUHU NpodeCcCHOHATbHBIX 3a/1a4;

OIIK-2: BiajgeHWeM HaBbIKAMHM TPOBEJICHHUS XMMUYECKOTO HKCHEPUMEHTa, OCHOBHBIMHU
CUHTCTUYCCKUMHU U AHAIUTHYCCKUMHU MCTOAAMU IMOJIYYCHHA W UCCICAOBAHUA XMUMHNYCCKHUX BCHICCTB U
peakuuii;

OIIK-3: cnocoOHOCTBIO HCIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHMIUIMH B
npoecCHOHATLHOMN 1eATENbHOCTH;

IK-2: BnameHueM 0a30BBIMH HaBBIKAMH HCIIONH30BAHUS COBPEMEHHOW ammapaTypbl MpHU
MPOBEJICHUY HAYYHBIX UCCIICIOBAHU;

ITK-3: BnageHnem cucteMoil pyHIaMEHTaTIbHBIX XUMUYECKUX TTOHSITHIA,

ITK-6: BnajieHneM HaBBIKAMH TIPEJICTABIICHUS IMOTYICHHBIX PE3y/IbTaTOB B BHJIC KPATKHX OTYECTOB
U MIPE3EHTALINH;

IIK-7: BnagenreM MeTogamMu 0€30MacHOTO OOpalleHUs] ¢ XUMUYECKHUMH MaTepHallaMd C YYeTOM
X QU3UYECKUX ¥ XUMUUYECKUX CBOWCTB;

IIK-8: crnocoOHOCTRIO HCIOJIB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKOW HAyKu |
dbyHIaMEHTATBHBIC XUMUYECKUE TTOHATUS MPU PEIICHUH KOHKPETHBIX TIPOMU3BOJICTBEHHBIX 33]1a4.



@yHIaMEHTAJIbHbIE MOHATHS U IPEJCTaBICHUs, BBEACHHbIE B Kypce «Teopernueckue OCHOBBI
OpPraHUYecKOM XuMHUM», OynyT HCHOJIb30BaThCA IIPU TPOXOXKIECHUU CTYJEHTOM MPEAJUIITIOMHON
NPAaKTUKU Ha Kadenpe OpPraHMYecKOW XUMHHM, W NPH  IMOJATOTOBKE BBIMTYCKHON KBaTH(PHUKAIMOHHOMN
paboOThl IO OpPraHMYECKOW XUMMH, a TaKkKe Kak (pyHIaMEHT Ul AajdbHEHIIEro M3y4eHUs pa3IMyHbIX
pa3aesioB OPraHMYECKON XMMUU Ha JaNbHEUIINX CTYNEHAX 00yueHus (MarucTparypa, aCllupaHTypa).



4. TpeOoBaHus K pe3y/JbTaTaM OCBOEHHS IMCUMILUIUHBI (KOMIETEHIHMH 00y4aloerocs,
¢dopMupyemblie B pe3yibTaTe 0CBOCHHS JUCHMILIUHBI (MOXYJIs1)

Hpouecc HU3YUCHUA JUCHUIIIIMHBI «TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHW» HAIIpaBJICH Ha

(hOopMHUPOBAHHE CIIETYIOIINX KOMIICTCHIIUN:

Konpr .
KOMIICTCHIMI ConeprkaHre KOMITETEHIIUN
IIK-1 Crioco0eH HCIIoNb30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, IPUPOJIE XUMUYECKON CBSI3U U

CBOMCTBAX Pa3IMYHBIX KJIACCOB XUMUYECKHUX DJIEMEHTOB, BEIIECTB H MATEPHUAIIOB JIJIS
MMOHUMAaHUS MEXaHNU3Ma XUMHUYECKUX PEaKIIUA, TPOUCXOAIINX B TEXHOIOTUUECKUX
MpoI1Ieccax u OKPYKAroIIeM MHUpPE, a TAKKE €CTECTBCHHOHAYYHBIC 3HAHUS JJIs PEIICHUS
3as1a4 mpoecCHOHaIHHON NeATEThHOCTH

B3auMmocBsI3p ITAaHUPYEMBIX pE3yNbTATOB OOy4YeHHsS MO AWCHUIUINHE C (OPMUPYEMBIMU
koMmmereHmsamu OITOIT

XUMHUYECKOTO CTPOEHUS,
3JIEKTPOHHOI'O CTPOEHUS,
PEaKIMOHHON CIIOCOOHOCTH;
OCHOBHBIE MEXaHNU3MBbI
OpraHUYECKUX PEaKIMi, uxX
CTEPUYECKUE U
3JIEKTPOHHBIE TPEOOBAHUS,
CTEPEOXHMUIO, 0COOEHHOCTH
MPOTEKAHUS

Konmpr [Tnanupyemsbie pe3yabTaThl 00yUCHHSI, COOTBETCTBYIOIINE (DOPMUPYEMBIM
KOMITCTCHITUHA komierenusm OITOIT
OIIOIT
3HaTh YMeTrn Bnagets

IIK-1 OCHOBHBIE KJIACCHI MpeJICKa3bIBaTh HaBBIKAMHU OIPEJEIEHUA U
OPraHUYEeCKUX COEAUHEHUM, | XUMUUYECKUE CBOMCTBA, |MpeCKa3aHUsl BOZMOKHOU
WX HOMCHKJIATYPY, TUIIBl M | pEaKIIMOHHYIO PEaKIMOHHOM CTTOCOOHOCTH
XapakTep peakLMOHHOMN CIIOCOOHOCTD, BEIIIECTBA IO U3BECTHOM
CIIOCOOHOCTH; B3aUMOCBS3U |BO3MOKHOCTD CTPYKTypHOU opMyIIe;

MIPOCKAHUS PeaKui
KOHKPETHOT'O THIIA JJIs
3aJIaHHOW CTPYKTYpBI
OpPraHHYECKOTO
COEMHEHMSI, UCTIONB3YS
TEOpPETHUYECKNE 3HAHUS
00 AIIEKTPOHHOM
CTPOEHHH BEUIECTB U
MEXaHM3Max peakuui

HaBbIKaMH OIIPCACIICHUA THUIIA
MEXaHU3Ma peaKllnu;

HaBBIKAMMU MPEACKA3AHUS PETHO-
U CTEPEOCETICKTUBHOCTH
MPOTEKAIOLIEN PEAKITUN




5. Conep:xaHue U y4eOHO-MeTOAHMYECKAS KAPTA JUCHUNIMHBI

Taénuuya 5.1
HaumenoBanue Tem SansTHs CamocrositeabHast paboTa é?"“‘o
Homep (Bompocos), CTY/ACHTOB 71108 Dopmbl Jlutepa
HeaeJIn HU3yYaeMBbIX 110 JaHHOU Ya min max KOHTPOJIsI Typa
AUCHUIIINHE Ja | mp Conepixanue ChI
Jlexyus 1. «Teopus 1 2 Pabora ¢ 1,2,5
XHMHYECKOIO CTPOECHUS y4eOHOI
OPTraHWYECKUX COCAMHEHUN — JUTEpaTypoi
1 OCHOBAa JUI ONUCaHus ux | 2 |2 Bormpockr k
PEAKLMOHHON  CIIOCOOHOCTH. pybexHoH
OcCHOBHBIE MPUHIIUIIBI METOA KOHTpOIBHO
BMOy. i pabore
Jlexyus 2. Orenka Pacuersr metomom Xrokkens. Teopema 1 2 Pabora c 1,2
AJIEKTPOHHOU CTPYKTYpPBI MMAPHOCTU. THUIIBI CBSI3bIBAHUI YETHBIX U y4eOHoi
Mouiekyn Mmerogom BMO. HEYETHBIX aJIbTEPHAHTHBIX CUCTEM. JIMTEPaTypPOit
2 2 2 Bormpocsr k
pyOexHoH
KOHTPOJIBHO
i pabore
Jlexyus 3. Onenka 1 2 Pabota ¢ 1,2,3,4
3IEKTPOHHOU CTPYKTYpPBI y4eOHOI
Mosiekyn — metomoM  BMO. JUTEpaTypou
3 Crpoenne Monekyn, | 2 |2 Bonpocsi k
comepxkanux aroMm C, a Takxke pybexmoii
rerepoaromsl: O, Hal, N KOHTPOJILHO
i paboTe




Jlexyus 4. «OcHOBHBIE MeTo rpaHIYHBIX MOJIEKYIISIPHBIX Bompocs k 1,2,3
MIOJIOKEHHUS TEOPUH opOuTanei pyOexKHOI
BajeHTHOCTU. [loHsiTHE 00 KOHTPOILHO
OKBUBAJIECHTHBIX 5 it pabote
HEIKBHUBAJICHTHBIX THOPUIHBIX
OpOHUTAIIAXY.
Jlexyus 5.  «OcHOBHbBIC Pabota ¢ 1,2
ITOJIOKEHUS TEOPUHU y4eOHOI
BajeHTHOCTU. [loHsitHe 006 NTUTEPATYpOH
DKBUBAJICHTHBIX 5 BOHPOCHVK
HEIKBUBAJICHTHBIX THOPUIHBIX pybesHoH
opOuTaIsIX. I'eomerpus KOHTPOIEHO

it pabote
MOJIEKYIL. Mopens
OTTAJIKUBAHUS  3JEKTPOHHBIX
nap BaJ€HTHBIX  00OJIOYeK
(O3IIBO)».
Jlexyusa 6. BzauMHOe BIUSIHUE Crpoenue apOMAaTUYECKHUX Bonpocs! k 1-4
aTOMOB B MOJIEKYJaXx. COCIUHCHUH. [Tpu3znaku pyOexHoM
KonunuecTBennas OILICHKA apOMaTHYHOCTH. Ocobennoctu KOHTPOJILHO
HUHIYKTHBHOTO BIIVSTHUS CTpOeHHS  aHHyJIeHOB.  Kpurepuu i pabore
3aMECTUTEIIEH. YpaBHeHue apomatuyHocTu 10 bpecnoy-/lproapy:
Tadra. DddexT compskeHus. apOMaTUYHOCTb, HEAPOMATHYHOCTb,
VYpaBuenue ['ammera. AQHTUAPOMATHYHOCTb.
Jlexyus 7. MexaHU3MBbI Pabota ¢ 1-5
peakuuii B OpPraHUYECKOHU y4eOHO
XAMUH. MeTtoast 150, JMTEPATypOi
yctaHoBieHusi. COOTHOIIEHUE BOHPOCHUK
KMHETHUYECKUX u pybexHoii
TEPMOIMHAMHYIECKUX KOHTPOIEHO

it paboTe

I1apaMeTPOB PEaKIUi.




Jlexyust 8.  MexaHu3Mbl KucinoTrHO-OCHOBHBIE  B3aUMOIEHCTBUSA 15 3 Bomnpocsr k 12,4
peakuuii B OpPraHUYECKOu B opranunyeckoil xumuu. Hykieoduss pybexHOi
XUMHH. Meronsl ux u snextpoduisl. [Tpuanun XKMKO. KOHTPOJILHO
ycraHoBjeHUS. COOTHOIICHHE it pabote
KMHETHYECKUX u
8 TEPMOJIUHAMHYECKHUX
[1apaMeTpOB peakuuil.
YpaBHeHue Mapkyca -
Mbppoka. CornacoBanHble
MIPOLIECCHI. [TpaBuiia
BynBopna-I'opmana.
Jlexyua 9. KoppensiunoHHbII 15 3 Pa6ota ¢ 1,2
aHaIu3, Op-NIpUOIIKEHUE. y4eOHoI
Peakiuu JTUTEPATYpPOit
9 AIEKTPOLMKINYECKUE, BOHPOCHUK
LUKJIOIPUCOETUHEH ]S, pybesxHoH
CUTMaTpPOITHBIE KOHTPOIILHO
it pabore
MEePErpynnupOBKHU.
Texymas padoTa cTya1eHTOB 10 20
9 1 py0e:xHOe TecTHpOBaHHE 7,5 15
Jlexyus 10. AKTHUBHEIE MeTo/1bl HUBKOTEMIIEPATYPHOU 1 2 Bomnpocs! k 1
10 IIPOMEKYTOUYHBIE YJaCTHUIIBL. CTAaOWIN3alMA U UCCIIEI0BAHUS pyOexHOn
KHaCCI/I(I)I/IKaHI/IH. BbBICOKOAKTHBHBIX UHTCPMCINATOB KOHTPOJIbHO
1t pabote
Jlexyus 11. AKTHUBHBIE 1 2 Pa6ora ¢ 124
MPOMEKYTOUYHBIE  YACTHIIBL. y4eOHoi
KapOKkaTHOHBL. JITepaTypoi
11 KonnuectBennas OIICHKA
YCTOMYMBOCTH. CrpoeHnue, Borpocs: x
CBOMCTBA, MeXaHNU3MBI pybesxcHoH
KOHTPOJIBHO
cTabMIn3anuu

i pabore




Jlexyus 12. AKTUBHBIC Ou3NKO-XUMUYECKIE METOIBI 1 Bormpocsr k 1-4
MIPOMECIKYTOUHBIC YaCTHUIIbI. HCCIICA0BAHU aKTUBHBIX MTPOMEIKYTOUTHBIX py6e>1<H0171
KapGanuonsi. [Hxanbt 1aCTHIl KOHTPOJIBHO
12 it pabor
KUCIIOTHOCTH. Crpoenue, pabore
CBOMCTBA, MEXaHU3MBI
craduiIn3aluy.
Jlekyuss  13.  MexaHu3mbl 1 Pabota ¢ 1,2,35
peakuun c y4acTHEM y4eOHoi
KapOKaTHOHOB. NTUTEPATYpOH
13 Bompock! k
pyOexxHOM
KOHTPOJILHO
i pabote
Jlekyuss 14,  MexaHU3MBI DU3UKO-XUMHYECKHE METOJIBI 1 Bompocsr k 1,2,3
14 peakuuii C y4acTHEM HCCIIEAOBAHMS AKTUBHBIX MTPOMEKYTOUHBIX pyOexHon
KapOaHUOHOB. YaCTHUIL KOHTPOJIBHO
i pabote
Jlexyuss 15. Kowmmuekcel ¢ 1 Pabora ¢ 1-4
IIEPEHOCOM 3apsiaa. yueOHOMH
JITEPATYPOM
15 . Borpocsr k
pyOexHoH
KOHTPOJIBHO
i pabote
Jlexyus 16. TleperpynmupoBKu AKTHBHBIE TPOMEKYTOUYHBIEC YACTHUIIBI. 1 Bomnpocsr k 1-4
OpraHNu4YeCcKux G- H - CBobOoaubie panukansl. KapOeHsl. pyOexHon
16 KOMILJIEKCOB. Crpoenue. ®akTopsl, ONpEAEIAIONINE KOHTPOIILHO
YCTOMYMBOCTh U PEAKIHOHHYIO it pabore.
CIOCOOHOCTb.
Jlexyus 17. MexaHu3MBbI 15 Bompocsr k 1,2,3
17 peakuuii c y4acTUEM pyOexHOM
panuKaioB, KapOEHOB. KOHTPOJIEHO
i pabore.
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Jexyus 18,  Mexanusmsl | 2 CormnacoBaHHBIE IPOLECCHL B Py 1,5 3 Bomnpocs! k 1,23

18 peakuui c y4acTHEM AIMLHKINYECKUX YIIIEBOIOPOAOB. 2 PyOeKHOM
KOMIIJIEKCOB MEPEXOIHBIX KOHTPOJILHO
METaJJIOB. it padore.
Texymas pa6oTa cTy1eHTOB 10 20

18 2 py0e:kHOe TeCTHPOBaHHE 7,5 15
Hroro 36 |18 18 | S0 100

-Ilpumeyanue:

Bce Buibl yueOHOM paGoThl MOI'YT POBOUTHLCS AUCTAHIIMOHHO HA OCHOBAHUH JIOKAIBHBIX HOPMAaTHBHBIX aKTOB.

B nensix peanuzanuy WHAMBHIYAIBHOTO MOIX0/Aa K OOYYEHHIO CTYACHTOB, OCYIIECTBISIONINX Y4EOHBIH MPOLEcC M0 MHIUBUAYAILHONH TPACKTOPUHU B
paMKax MHAMBUIYAILHOTO pabouero IUlaHa, HM3yd4eHHE IaHHOM JUCIMIUIMHBI MOXKET OCYIIECTBISATHCS Yepe3 HHAWBHIYaJbHbIE KOHCYJIbTAIUH
IpernoaaBaTess OYHO, B Yachl KOHCYJIBTAIMiA, 10 3JIEKTPOHHOM IMoYre, a Takke ¢ ucnonb3oBanueM Webex, Zoom, miar¢opMsl AMCTaHIIHOHHOTO
obyuenust Moodle, muunoro kabunera cryaenta Ha caiite COI'Y (mopran COI'Y), apyrux anemertoB DMOC COT'Y.
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6. OoOpa3oBaTejibHbIE TEXHOJOTHHI

06p330BaTeJ'IBHBIe TCXHOJIOTHH:

I[HSI AOCTHUIKCHUS IINIAHUPYCMBIX PE3YJILbTATOB OCBOCHUA NAUCHUIIIIMHBI, UCIIOJB3YHOTCA PA3JIMUHBIC

- TPAAULIMOHHbIE JEKIUH M MPAKTHYeCKHEe (CeMHUHAPCKHE) 3aHSTHS C HCIIOJIb30BAaHUEM COBPEMEHHBIX
WHTEPaKTUBHBIX TEXHOJIOTHIA;
- JeKUHUSI-IHAJTIO0T — COAEeP)KaHUe TIOAAETCS YePe3 CEPHI0 BOIIPOCOB, HA KOTOPBIE CTYACHT JOJKEH OTBEYaTh
HETOCPEACTBEHHO B XOJI€ JEKLIHH.
- OHJIaliH-CeMMHAP — Pa3sHOBUAHOCTH BeO-KOH(EPEHINH, MPOBEACHNUE OHJIAHH-BCTPEY WM Hpe3eHTaLUi
yepe3 HTepHET B peXUME pealbHOro BpeMeHU. Kaxiplii M3 y4yaCTHHKOB HAaXxOOUTCS Yy CBOEr0 KOMIIBIOTEpa
(cpencTBa cBs3M), a CB3b MEXAY HUMH IOJAEp)KUBaeTcsi depe3 VIHTEpHET MOCPEACTBOM 3arpyaeMoro
MPUIIOKCHUS, YCTAHOBJICHHOTO Ha KOMIIbIOTEpE KaXI0r0 yuactHuka (Zoom, Meet, Skype u np.);
- AOKJIAJ — CTYJICHT TOTOBUT KPaTKOE€ COOOILIEHUE 110 BOIPOCY TeMbI, 0opMIIseT paboTy B COOTBETCTBUH C
TpeOOBaHUSMU U CAACT €€ MPEToJIaBaTeIio;
- BHJeoKOH(pepeHuusi — ceaHc BuacokoHpepeHucss3n (BKC) — 3To TexHOMOTHS HWHTEPaKTUBHOTO
B3aMMOJICHCTBUS JBYX M 0OJiee YYaCTHHKOB 00pa3oBaTeNbHOrO Mpoliecca Uil 0OMeHa HHpOpMaIued B pealtbHOM
peXUMe BpEeMEHHU.
TexHoM0rHA ITEKTPOHHOT0 00yUeHHUs1 (peann3yeTcsi PH MOMOIIHN 3JIEKTPOHHON 00pa30BaTeIbHON CpEeIbl
COI'Y npu ucnomns3zoBanuu pecypcoB ObC, mpu npoBeAeHNH aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUS U T. 11.).

Ne Tema Bun Koanyectn AKTHBHBIE (OpPMBI HNHTepakTHBHbIC
n/n 3aHATHA 0 4YacoB hopmbI

1 Teopus xumuueckoro | IIpakruue 2 IIepcnexTuBHO - IIpesenTanuu.
CTPOCHUS OpPraHHUYECKHX | CKOe OIIepesKaroIero CemuHap B
COCIMHEHUII — OCHOBA I 00yueHHs, TEXHOJIOTHUS JIUaJI0rOBOM
ONHCaHMA WX PEAKIMOHHOU IPOOIEMHOTO pexume.
CIIOCOOHOCTH. OcCHOBHBIE o0y4yeHus
npuHumIel meroga BMO

2 Pacuetsl MeTo10M XIOKKETIS. Jlabopato 2 IlepcnexTuBHO - [Ipe3enTanuu.
Teopema nmaprocty. Tunst pHOE OTIePEXKAIOIIETO CemuHap B
CBSI3BIBAHWUI YETHBIX U 00y4eHUsI, TEXHOJIOTHs JINaJI0rOBOM
HEYETHBIX AJIbTEPHAHTHBIX po0JIEMHOTO pexXuMe.
CHCTEM. o0yueHHs

3 Ouenka anekTpoHHoi | IIpaktuue 2 TEXHOJIOT U [IpesenTanuu.
CTPYKTYPBI MOJIEKYJI | CKOE po0JIEMHOTO CemuHap B
metogoM BMO. Crtpoenue o0y4yeHus JTHAJIOTOBOM
MOJIEKYJI, COAEPKAIINX aTOM pexume.
C, a Takxe rerepoatoMsl:O,

Hal, N

4 «OCHOBHBIE monoxkenns | Jlaboparo 2 [lepcriekTHBHO - [IpesenTanuy.
TEOpHUH BaJICHTHOCTH. pHOE OTIePE’KAIOIIEr0 CemuHap B
[TonsiTe 00 SKBUBAJICHTHBIX 00y4eHMsl, TEXHOJIOTHs JIUAJIOTOBOM
" HE3KBUBAJICHTHBIX po0JIeMHOTO pexume.
THOPHUTHBIX opOuTaIX. o0y4eHus
T'eometpus MOJIEKYII.

Monens OTTaJIKUBAHUS
SIEKTPOHHBIX Map BaJICHTHBIX
obomouex (OIIBO)».

5 CtpoeHne apoMaTHIECKIX [IpakTuue 2 IlepcriekTuBHO - [IpesenTanumn.
coenuHeHuil. [IpuszHaku CKOE€ OIEPEKAIOLIETO CemuHap B
apPOMATHYHOCTH. 00y4YeHHs, TEXHOJIOTHSA JTHAJIOTOBOM
OCOOEHHOCTH CTPOSHUS IPOOIEMHOTO pexuMe.
aHHyJneHoB. Kpurepun o0yueHus
apoMaTH4HOCTH 110 bpecioy-

Jbroapy: apoMaTUYHOCTb,
HEapOMaTHYHOCTb,
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AHTUAPOMATUIHOCTD.

6 B3anmuoe Bimsane atomoB B | JlabopaTo [lepcriekTHBHO - [IpesenTanuy.
Mozekynax. KommuectBeHHas pHOE OTIEPEXKAIOILETO CemuHap B
OLICHKA HUHIyKTUBHOTO 00y9eHUs, TEXHOJIOTHS JINaJI0TOBOM
BIIMSTHUA 3aMeCTHUTEINEH. poOIEMHOTO pEXKIME.
VYpasuenue Tadra. Dpdekr o0OyueHus
CONPSDKEHHUS. YpaBHeHUE
T'ammera.

7 KucnorHo-ocHOBHEIE [MpakTrue [epcniekTuBHO - [Tpesenranun.
B3aUMO/ICHCTBYS B CKOe OIepesKaroIero CemuHap B
OpPTraHUYeCcKOW XUMHMHU. 00y4eHUsI, TEXHOJIOTHsI JINaJI0rOBOM
Hyxneoduist n npoOJIeMHOTO pexume.
anekTpodumisl. [TpuHIMD 00y4eHus
KMKO.

8 Mexanm3smbel  peakumit B | Jlabopato TEXHOJIOTHS [IpesenTanuy.

OpTaHUIECKON XUMUH. pHOE po0IEeMHOTO CemuHap B
Metoasl HX YCTaHOBJICHHS. 00y4eHHs JINaJI0TOBOM
CooTHOLIEHNE KMHETHYECKUX pexuMe.
" TEPMOJMHAMHUYIECKUX
apaMeTpoB PpEaKIui.
YpaBuenue  Mapkyca  —
Mbpnoka.  CoriacoBaHHBIE
IIPOLIECCHL. IIpaBuna
Bynsopna-I'opmana.

9 Koppemsiiyonnsnii  ananuz. | Ilpaktuue TEXHOJIOT U [IpesenTanumn.
op-npubnmwkenue. Peaknuu | ckoe IIPOOIEMHOTO CemuHap B
3NEKTPOLUKINIECKHE, 00y4eHHs JINaJI0TOBOM
IUKJIOTIPUCOC INHEHHS, pexXuMe.
CHUTMaTpPOITHBIE
HeperpynmpOBKH.

10 CoryacoBanHsble nporieccsl B | Jlabopato TEXHOJIOTHUS [Mpesenranun.
psny ATUIHMKIMTYECKAX pHOE po0JIEMHOTO CemuHap B
YTJIEBOJJOPO/IOB. 00y4eHus JINaJI0rOBOM

pexume.

11 AKTuBHBIE TpoMexyTouHble | IIpakTHue TEXHOJIOT U IIpesenTanuu.
yacturbl.  Kiaccudukaius. | ckoe MPOOIEMHOTO CemuHap B
KapOxaTHOHBI. o0y4yeHus JIUaJI0rOBOM
KonnuecTBennas OLICHKa pexume.
ycroituuBocti.  CTpoeHue,

CBOMCTBA, MEXaHU3MBI
CcTadMIM3an

12 «AKTHBHBIE TIpoMexyTounsle | JlabopaTo TEXHOJIOTHUS [Mpesenranun.
yactunel.  Knaccudukamnmys. pHOE po0JIEMHOTO CemuHap B
KapGannoHsr. Ikast o0y4eHus JINaJI0rOBOM
KHCJIOTHOCTH. Crpoenue, pexuMe.
CBOJCTBa, MEXaHH3MBI
cTaOMIIN3aIIH.

13 Mexanusmbel  peakuuii ¢ | IIpaktuue TEXHOJIOTHS [IpesenTanuu.
ydacTreM KapOKaTHOHOB CKoe IPOOIEMHOTO CemuHap B

o0y4deHus JIHATIOTOBOM
pexHMeE.

14 Mexanm3smsl  peakuuii ¢ | Jlabopato TEXHOJIOT U IIpesenTanuu.
y4acTreM KapOaHUOHOB. pHOE MPOOIIEMHOTO CemuHap B

o0y4deHus JIHATIOTOBOM
pEeXUME.

15 | AktuBHble npomexyTounsle | [IpakTuue TEXHOJIOTHUS [Tpesenranun.
YaCTHIIBL. CBoOojHbIe | cKOE po0JIeMHOTO CemuHap B
paKabl. KapGensr. o0y4eHus JINaJI0rOBOM
Crpoenue. DaxTopHI, pexume.
OIpeeNAoIIIe
YCTOWYUBOCTD u
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PEaKLUHOHHYIO CIIOCOOHOCTD.

16 Kommnekcsl ¢ mepenocoMm | Jlabopato 2 TEXHOJIOTHS [IpesenTanuy.
3apsmga.  IleperpynmupoBku pHOE MIPOOIEMHOTO CemuHap B
OpraHM4eckKux o- Hu  7- 00yueHus JTHAJIOTOBOM
KOMIIJICKCOB pexuMe.

17 Mexanmsmbl  peakmuii ¢ | [Ipaktude 2 TEXHOJIOTHS [IpesenTanuy.
ydacTHeM paauKaioB, | CKoe MIPOOIEMHOTO CemuHap B
KapOeHOB. 00y4eHus JINaJI0rOBOM

pEeXUME.

18 Mexanu3ambl  peakuuit ¢ | Jlaboparo 2 TEXHOJIOTHs IIpesentanuu.
yJacTUeM KOMILIEKCOB pHOe poOJIeMHOTO CemuHap B
MEePEXOAHBIX METAIJIOB 00y4eHus JINaJI0rOBOM

pEeXUME.

7. Y4eOHO-MeToAMYeCKoe 0o0ecneyeHue cCaMOCTOATEIbHOH padoThl

CaMocTosTenbHas paboTa 00yJaroIIUXCs ABISCTCS OJHUM M3 BUIOB YUeOHBIX 3aHATHH. CaMOCTOsSTEIbHAS
paboTa MPOBOAMTCS C IETBIO:

— CHCTEMAaTH3allid W 3aKPCIUICHHS TOJIYYCHHBIX TEOPETHUYCCKUX 3HAHUH W IPAKTHUYCSCKUX YMEHUH
00yYarOIUXCS;

— yrIyOJICHUS U PACUIMPEHUS] TCOPETUICCKUX 3HAHMIA;

— yrayOJIeHHs YMEHUH MCII0JIb30BaTh CIPABOYHYIO U CICIMATIBHYIO JTUTEPaTypy;

- (dbopmupoBaHus CaMOCTOSITETHHOCTH MBIIICHS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3alliy;

— pa3BUTHS U 3aKPEIICHHS UCCIICI0BATEIBCKUX YMECHUH.

CamocrosTenbHas padoTa 00y4aroIUXCcsl OCYIIECTBISIETCS Ha MPOTSHKEHUH U3YyUSHHS BCEH JUCIUITIVHBL B
COOTBETCTBHH C YTBEP)KJICHHOHN B YUeOHOM IUIaHE TPYAO0EMKOCTBIO cocTaiisieT 10 4acoB U COCTOUT U3:

- paboThl CTYJCHTOB C JICKIIMOHHBIMH MaTepHajaMH, MOWUCKAa W aHAIN3a JTUTEPATYPhl U SICKTPOHHBIX
HCTOYHUKOB HWH(POPMAITUH 110 33J[aHHOU TeME;

- BBITIOJTHEHHS 3aJaHU 7151 camocTosTenpHoi pabotel B DUOC COI'Y;

- U3yUYCHHS TEOPETHUECKOTO MAaTepUalia Jijlsl MOJITOTOBKU K CEMHUHAPCKUM 3aHSITHSM;

- MIOJATOTOBKHU K K3aMEHY.

Tembl 1 GOpPMBI BHEAYTUTOPHOU CaMOCTOATEIHHON paboThI, €e TPYIOEMKOCTh COJEpKATCs B pasjeie 5,
Tabm. 5.1.

Bonpocel ¥ TeMbl, OTBOJMMBIC Ha BBIIIOJHEHHE CAMOCTOSTEIILHOW pa0OThI MO JUCIMILIMHE, a TaKKe
KPUTEPHHU OLICHUBAHUS 10 KAXKIOMY BHY pabOThI copepikarcs B pasaene 8 PIT/I.

8. OueHouHbIe cpeICTBA /Il TEKYIIEro KOHTPOJIA YCIeBaeMOCTH, Py0e:KHOM aTTecTaluu U
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHMS TUCHUIINHBI.

Buabl koHTpOJIS
Pabouass mporpamma mpenmosiaraeT TEKYIIHi, MPOMEXYTOYHBIH M HTOTOBBIM BUIBI KOHTPOJSA: OIPOC,
MPOBEPOYHBIE MMCHbMEHHBIE PabOTHI [0 TEMaM; 3K3aMEH.
[IpoBepouHble MUCEMEHHBIE PaOOTHI MPOBOJATCS BO BpPEeMsl NMPAKTUYECKUX 3aHATHH, TIO BOIpOCaM W3
MEpEYHs1 BOIIPOCOB AJIS MOATOTOBKHU K 3K3aMEHY (CM. HHXKeE).
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MeTtoanka ¢gopMuUpoBaHus pe3yibTUPYIOLIEH OLIEHKH
MuHUMaJIBHOE KOJMYECTBO OaioB, KOTOPOE CTYACHT MOXKET HaOpaTh B XOJ€ M3YyUeHHs Kypca A
MOJYYEeHHUS! TIOJOKUTENFHOH OLEeHKH, — 56; makcuManbHoe — 100. Bamipl ckiIafpIBaroTCs W3 CIEAYIOMIMX
MoKa3aTesel: 3a PeryJsipHble BBICTYIJICHHS HAa CEMUHAPCKUX 3aHATHAX — 10 25 0ayuloB 3a KaXIbld pyOex; 3a
TECTHPOBaHKE — A0 25 0aJuloB Ha KaXXI0H pyOesKHON KOHTPOJIBHOH; 10 60 OaJIJIOB Ha YCTHOM OTBETE.

MeToanyeckue peKOMEHAAIMHU 10 HAIMCAHUIO I0KJIa/10B (pedepaToB)

Joknan — nuceMeHHas paboTa 1Mo onpeAeieHHON HaydHo! mpobieMe, KpaTKoe U3JI0KEeHUE COIepKaHUs
Hay4YHOTO Tpy/Aa WIA HayqHOH mpobiembl. OH SBISETCS AeHCTBEHHON (OPMOI CaMOCTOATEIHHOTO HCCIEIOBAHMS
HAyYHBIX MpoOJieM Ha OCHOBE H3yUYCHHs TEKCTOB, CIECHHUAJbHON JHUTEpaTyphl, a TakKe Ha OCHOBE JIMYHBIX
HaOJIONEHUH, HMCCIENOBaHUH M IPAKTUYECKOro ombiTa. Pedepar momoraer BbIpadOTaTh HABBIKM U IPHEMBI
CaMOCTOSITEIBHOTO HAY4YHOIO IIOMCKAa, TPAMOTHOTO M JIOTUYECKOrO0 H3JIOKEHHS H30paHHOW mpoOsieMbl H
CHOCOOCTBYET MPHUOOIICHUIO CTYICHTOB K HAYYHOM JESITEILHOCTH.

[locnenoBaTenbHOCTE PaOOTHI:

1. Bribop Tembl nccrnenoBanusi. Tema pedepaTta BRIOMpaeTcsl CTYJCHTOM Ha OCHOBE €ro Hay4yHOTO WHTepeca.
Taxoke moMoIIb B BEIOOPE TEMBI MOXKET OKa3aTh IPETNoAaBaTeNb.

2. [InannpoBanue uccnenoBaHusi. BkiodyaeT cocTaBieHHe KaJCHIAPHOrO IUIaHA HAyYHOT'O MCCIEIOBAaHUS U
IUTaHa mpeanonaraeMoro pedepara. KanennapHslil miaH uccieoBaHus BKIIOYACT CISAYIOIINE HIEMEHTHI: BBIOOD
1 hopMyITUpOBaHUE MPOOIIEMBI, pa3padoTKa TTaHa UCCIEAOBAHUS 1

3. [IpeaBapurenbpHOTro IUTaHa pedepara; cOop M U3yUeHHE UCXOTHOTO MaTepraa, MOUCK JTUTEPaTyPhl; aHAIN3
COOpaHHOTO MaTepuayia, TeOpeTHUYecKas pa3paboTka MpoOJeMbl; COOOIIEHHE O TPEIBAPHUTENBHBIX pPe3yNbTaTax
WCCIIEIOBAHMUS, INTEpaTypHOE 0(OPMIIEHHE UCCIIEIOBATEIHCKON MPOOIIEMBI; 00CYX AeHHe paOboThI (Ha CEMUHAPE U
T. IL.).

4. Ilouck m usydyeHue nuteparypbl. Jias BBIIBICHHS HEOOXOIMMOH JIMTEpaTyphl CleLyeT OOpaTUThCsS B
OubMoTeKy WM K mpenojaaBareito. [logoOpanHyro juteparypy cienyer 3adpukcupoBath cormacio ['OCT mo
OoubMorpaduIecKOMy OTIMCAHHUIO TPOU3BEICHHMIA MTEYaTH.

st pa3zpaboTku pedepara 10CTaATOUHO U3YUeHHUE 4-5 BaXKHEUIINX CTaTel 1Mo N30paHHOM MpodiieMe.

5. O6pabotka matepuana. [Ipu 00pabOTKe MOJIYyUEHHOTO0 MaTrephajia aBTOp JOJDKECH: CHCTEMaTH3UpPOBaTh €ro Io
paszenaM; BBIABMHYTb M OOOCHOBAaTH CBOM THIIOTE3bl; ONPENENUTh CBOIO IO3MLMUIO, TOYKY 3PEHHS II0
paccMaTpuBaeMoii podieMe; yTOUHHTh 00bEM U COJIEpKAHUE MTOHITHH, KOTOPBIMH IPUXOANUTCS OTIEPUPOBATH MPH
pa3paboTKe TeMbl, CPOPMYIUPOBATH OMNPEACICHUS] W OCHOBHBIC BBIBOJBI, XapaKTEPHU3YIONIHE pPe3yIbTaThI
HCCIIEI0BaHMUS; OKOHYATEIbHO YTOUHUTH CTPYKTYpY pedepara.
6. Odopmiienue pedepara. Ilpu odopmiennn pedepara peKOMEHIYETCS MPUACPKUBATHCS CICAYIONIMX MPABHIL:
Crnenyer mucarh JUIIb TO, YEM aBTOP XOUYET BBHIPa3UTh CYIIHOCTh IpoOieMbl, ee Joruky; llucath ctporo
MOCJIeI0BATENIFHO, JIOTHYHO, JIOKa3aTelbHO (II0 CXeMe: Te3uc — 0OOocHOBaHME — BBIBON); llucaTh sipko, oOpasHo,
KHMBO, HE TOJHKO BCKpPBIBAas MCTUHY, HO M OTpakas CBOKO TO3HIIUIO, MPOMAraHupys MOJyYeHHbIE Pe3yJIbTaThl,
[Tucate ocMmbICIEHHO, cOOM0aast TPaBUiIa TPAMMATHKH, HE 3JI0yTOTPeOIIsisi HAYKOOOpa3HBIMHU BBIPAXKEHHUSIMH.

Pedepar BbImoNmHSIETCS B COOTBETCTBUU C TPEOOBAHHUAMH CTaHJAPTOB, Pa3pabOTaHHBIX JJISl JAHHOTO BHIA
JIoKyMeHTOB. Pabota nomkHa ObITH BBINIONHEHa Ha Oeod Oymare cranmapTHoro jucra A4. TekcT goiKeH OBITh
oTIeyaTaH Ha KOMIIBIOTEpE B TEKCTOBOM penakrope Microsoft Word u oTBeuaTh crneayrommm TpeOOBaHUSIM:
TapaMeTpsl MoJIeH CTpaHMIl JOJKHBI OBITh B TIpeJeNax: BepxHee n HikHee — 1o 20 MM, mpaBoe — 10 MM, 1eBoe —
30 MM, wpudt — Times New Roman , pazmep mpudra — 14, MexxcTpouHBIi HHTEpBANI — MOJIyTOPHBIHA. L[BeT TekcTa
— ToJIbKO u€pHOoro npeta. Hymepanus crpanuil B pedepare T0DKHA OBITh CKBO3HOM, HAUWHAS C TPETHEH CTPAHUIIBI.
Homep npocrasisiercst apabckumu 1pippamMu BBEpXY KaKJJ0H CTPAHUIIBI CIIPABa.

[Ipu u3noxxeHnn Marepuana HeOOXOAUMO MPHUACPKUBATHCS IPUHSATOTO IIJIaHa.

Bubnmorpadudeckuii CIUCOK COCTABISETCS Ha OCHOBE HWCTOYHUKOB, KOTOpbIe OBUIM TPOCMOTPEHBI U
W3y4YeHBl CTYICHTOM MpH HamucaHuu pedepara. aHHBIA CIUCOK OTpPakaeT CAMOCTOSTEIBHYIO TBOPUYECKYIO
paboTy CTyZIEHTa, YTO HO3BOJISIET CYAUTh O CTENICHU €ro MOJArOTOBKH M yIIIyOJICHUH B BBIOPaHHYIO TeMaTHKy. Best
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3aTeM CpeCTBa MEPHOAMYECKON MeyaTy B anhaBUTHOM MOPSAKE; ICTOYHUKH U3 ceTH VHTepHeT.

Tembl, pekoMeHIyeMble 1151 HANTMCAHNUSA 10KJIa/10B, pedepaTos (ITK-1)

1. bupanukaiesr.
2. MexaHu3Mbl TOKCUYHOCTH aJTKUIMPYIOIINX PEareHTOB.
3. AcummMmerpuueckoe ruapupoanue C=C.
4. AcCHMMETPHUUYECKOE BOCCTAHOBJIEHNE KApOOHWIIBHBIX COEIMHEHUM.
o. Me3010HHbIE COETUHEHUS.
6. Kimmk-peakuuu B COBpEMEHHOM XUMHUH.
7. B3aumoielicTBUS THIIA «TOCTh-XO3MH» Ha IPUMEPE KATHKCAPEHOB M X TPOU3BOIHBIX.
8. [uxnodansr.
9. Kpayn-3¢ups.
10. Opranuueckast XuMus (yJIepeHOB.
11. MOF (MeTaiooprann4eckre KapKacHbIE TOJTUMEDHI).
12.  Kapbenossle koMIuiekcsl Puiepa.
13.  Kapbenossie komruiekcsl Llpoka.
14. [ukmoonuroMepusanust AIKUHOB.
15. [ukmoonuroMepusanus alKkaaueHOB.
16. CBepXKHUCIOTHI (CYNEPKUCIOTHI) U UX MPUMEHEHHUS B OPraHUYECKON XUMUH.
17. OxucnurensHoe C-C coyetanue (HeHOIOB KaKk METOJI CHHTE3a CII0KHBIX COeTMHEHUH.
18. Peakuus [Tocona-Kxanna.
19. Peakuus Yru.
20. AJTICHBI.
21. [{ukmonponaHel B dKHUBOW MPUPO/IE.
O1eHOYHBIHN JTUCT 3aIUThl pedepaToB (JOKIATOB)
HaumenoBanue BobisiBJ1eHHbIE KOJHYECTBO
norKasarteJisa HEJ0CTATKHU U 0aJL10B
- 3aMeYaHudA
1. KAYECTBO UCCJIEJOBATEJILCKOU PABOTBI (PE®GEPATA, DKOHOMUWYECKOI'O OB30PA)
2. FpaMOTHOCTL HN3JI0KCHUA u Ka4ye€CTBO 1
odopmiieHHs pabOTHI
3. CaMOCTOATENHLHOCTE  BBIIOJTHEHUS pa6OTLI, 2

riryOMHa TpOpabdOTKH MaTepHania, MCIOJIb30BaHHE
PEKOMEHI0OBaHHO U CTIPaBOYHOM JIUTEPATyPHI

4. O00CHOBAaHHOCTb 1 JIOKA3aTEIbHOCThH BHIBOZOB 1
OO61mas oneHka 3a BoinoaHeHue 1P 4
II. KAYECTBO JOKJIAJA

1. CootBeTcTBHE coJiepKaHus JOKJIaj1a 1
COJIep>KaHuIo paboThI

2. BrleneHre 0OCHOBHOM MBICIIH PabOThI 1
3. KauecTBO U310:KE€HUSI MaTepHana 1
OO01mas oreHKa 3a JOKIaj 3
I1I. OTBETHI HA AOINOJIHUTEJIBHBIE BOITPOCHI [TO COAEPXKAHINIO PABOThI
Bompoc 1 1
Bomnpoc 2 1

WCTIOJIb30BaHHAS JIUTEPATypa pa3MeIacTcsl B CIEAYIOMEM Hopsiike: yueOHas uTeparypa B aihaBUTHOM MOPSIKE,
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Bompoc 3 1
OO01m1as O1leHKa 3a OTBETHI Ha BOIPOCHI 3
NTOI'OBAS OLIEHKA 3A 3AIIUTY 10

OHGHI/IBaHI/IC CTYACHTAa B XOAC TCKYIICTO KOHTPOJIA YCICBACMOCTU OCYHICCTBIIACTCA, HUCXOAd U3
BBIITIOJIHCHHA BCCX BUI0B CaMOCTOSITEIIFHOM pa60TLI.

IlIkxana cooTBeTCTBHS NATHOALILHOH CHCTEMbI OLICHUBAHHUA C KOJIHYIECCTBOM Haﬁpanﬂmx 0aJLJ10B 1O
UTOraM TEKYLIEro KOHTPOJIsI yCIIEBAEMOCTH

Bun pabotsr KonuuecTBo 0aiioB, COOTHECEHHBIX
c oO0meil OIeHKoW [0 BCEM BHIAM
BBITIOJTHCHHBIX Pa0oT:
0—4 — «HeyOBIIETBOPUTEIHEHOY;
5-12 — «ynOBICTBOPUTEIHHOY,
13-20 — «xoporoy;
21-25 — «oTITHIHOY.

Pabota Ha ceMuHapcKux 0-11
3aHATHSAX ~ (YCTHBIE  OTBETHI,
ydacTHe B OIpoce, JUAaJIoTe)

IToaroroska JIOKJIaZ0B 0-10
(pedepatoB)
IToxaroroska u 04

MMpEACTABJICHNUE MPE3CHTAIIUN

Hroro texymuii KOHTPOIH 0-25

Ilepevyennb KOHTPOJILHBIX BONPOCOB K 3k3ameny (ITK-1)

1. Pa3Burue npexacraBieHuil o crpoeHnn atoma. BonHoBoe ypaBHenue lllpeaunrepa u ero pemieHue s aroma
BOJIOpoJia. ATOMHBIe opOuTanu. OYHKIUK TNIOTHOCTH BEPOSITHOCTH. MeTo/] BAIGHTHBIX CBS3eH W KOHIICTIIIHS
pe3oHaHca.

2. Meron monexymsipHblx opOutaneit. [pubmmwkenne MO-JIKAO. BapuanyoHHBI HTPHHIMIT OINpeeNeHUs
SHEPTUU MOJIEKYJSIPHBIX opOuTaneii. OOmmii BIJl BEKOBOTO YpaBHEHHsI cUcTeMbl u3 N siaep. KynoHoBckuit u
pEe30HaHCHBIN HHTErpainsl. THTEerpans! nepekprelBaHusa. PaccMOTpeHHE MOJIEKYIISIPHOTO HOHA BOAOPOJA.

3. OpOutanu cBs3eit o- u mw-tuna. Mcmonb3oBanue Meroma MO-JIKAO s OLIGHKH —CHEKTPaIbHBIX
XapaKTePUCTUK MOAEIBHBIX XpOMO(OPOB JIUTHHUHA.

4. XapakTepuCTHKa OJJIEKTPOHHOW CTPYKTYphl M CBOWCTB, POJCTBEHHBIX JMTHUHY COEAMHEHHH METOJ0M
(bOTOAIEKTPOHHOM  crieKTpocKomuu  (“'IKCIePUMEHTAIbHBIM  METOJOM KBaHTOBOW xumuu). OOmias
XapaKTepUCTUKa U KIacCU(pHUKaINs KBAHTOBOXUMUYECKUX METO/IOB pacueTa MOJIEKYII.

5. MHpaexkcel peakIMOHHOW CIOCOOHOCTH OpPraHWYEeCKHX COCIWHEHHH, TIOJydeHHBIE B  pe3yibTare
KBaHTOBOXMMHYECKHX METOJIOB pacyeTa.

6. Teopust Bo3MymlIeHWH MOJEKYIApHBIX opOutaneit (BMO) B opranmdeckoid xumuu. OJHOLEHTPOBBIC
BO3MYyIIEHUS. BHYTpUMOIEKYIIpHOE U MEKMOJIEKYIIIPHOE CBS3bIBAHHE.

7. AIUTUBHOCTH BO3MYILEHHH. AbTEpHAHTHBIE YIIIEBOIOPOIBI M TEOPEMA ITAPHOCTH.

8. BasieHTHBIC COCTOSIHHSI aTOMOB; THOPHIM3AIINS aTOMHBIX OpOWTANCH; THIBI THOPHUIAHBIX opOuTaien (SP" u
sp"d™); cBsA3p MEKOPOMTAIBHOTO YIJa C XapakTepoM OpOWTalel; KauecTBEHHas KapTHHA O0pa30oBaHUS
XMUMUYECKUX CBSI3€H MyTeM IMEpeKpbIBaHUA aTOMHBIX OpOHMTalel; MPUHLUI MaKCUMAalbHOTO NEepeKPbIBaHMUS

opburainei (camocmosmenvhoe nosmopenue).
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11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.

217.

28.

MexopOuTanbHble ¥ BAIECHTHBIE YINIBI B HANPSOKEHHBIX [MKIAX; MX CBA3b ¢ Benuuubamu SC-H.
Hcnonb3oanue konctant C-'H 11 onpenenenusatuna rubpuausanuu atoma yriaepoaa. ONUcanue yriepos-
YTIIEPOHBIX CBS3€H B IIUKJIONPOIIAHE.

CoenuHeHus ¢ "HHBEPTHUPOBAHHON TeTpadaApaibHOW reoMeTpruel. 3aBUCHMOCTh IapaMeTPOB CBS3M OT THIIA
THOPUIU3ALNH CBS3bIBAEMBIX aTOMOB. XUMHYECKUE CBS3U ¢ JeuimTom 3mekTpoHoB (MoH Hi®, noH MeToHus
M €ro aHaJoTH, THOOpaH u Jp.).

OCHOBBI CTPOCHUSI COCMHEHHH yriiepoja (CaMOCTOSATEIbHOE MOBTOPEHHE OCHOBHBIX MOJIOXKEHHH CIELKypca
"XUMHs yTIIEBOJIOB C DJICMEHTAMH CTEPEOXUMHH").

CrepeoxuMudecKkrue 0COOCHHOCTH OPraHUYECKUX COEAMHEHMH, COIepKalluX HEHTpaIbHbIC WU 3apsDKEHHbIE
aTOMBl a30Ta, KHUCJOPOJAa, TaJlOTEHOB W HEKOTOPHIX APYTHX 3jIeMeHTOB. VHBepcus KOHGUTYpanuu s
COEIMHEHUH TPEXBAJIEHTHOIO a30Ta U METOABI €€ N3YUEHUSI.

Onrtuyeckass H30MepHsi aMMOHMEBBIX coeauHeHMH. ['eomerpudeckas H30MepHsi a30TCOACPIKAIINX
COEIMHEHMH, COflepyKaIuX SP’-TMOPUIHBIA aToM a3oTa. XapakTep CBA3€il a30Ta B a30KCH-, HUTPOLMAH-,
IMa30-rpymnmax v ap.

Kucnoponconepxxamme coennnenus. OxcoHueBble coiu. IIporoHnpoBaHue npocThIX 3(UpPOB, CIUPTOB U
KapOOHMIIBHBIX COCTUHECHUA.

I'amorenonuneskie comu. CTepeoxuMIIecKre 0COOEHHOCTH COEAMHEHUH BBICIIINX TIEPHUOJIOB.

Teopusi oTTankuMBaHHS SNEKTPOHHBIX Map BaJCHTHHIX opOuTaneil. KadecTBeHHas TeopHs MOJEKYJSPHBIX
opOwuTanei ;Ui ONMMCcaHus TEOMETPUIECKOM (POPMBI MOJIEKYI.

beHzon ¥ mNONMUMKIMYECKHE apOMaTHUYECKHE YIJIEBOLOPOAbl. BaneHTHple u30Mephl OeH30ma MU ero
npousBoAHbIX. Kputepun apomatuunoctu. [lpaBuio Xiokkens.

AHM30TpONMSI MAarHUTHOW BOCIIPUUMYHMBOCTH apOMAaTHUYECKUX MOJIEKYJI U €€ MposABICeHUA B cnekrpax SAMP.
HebeH3ounHbIe apOMaTHYECKUE CHCTEMBI.

[TonsaTe apoMaTUYHOCTH, HEAPOMATUYHOCTH U aHTHapoMaTHYHOCTH 1o J(ptoapy u bpecnoy. Merox BMO u
apOMaTUYHOCTh  YIJICBOAOPONOB.  AHTHApOMAaTHUECKHE  CHUCTEMBI:  LHUKIOOYTaJueH,  IEHTaJICH,
LMKJIOTIPOTIEHUJIbHBIN aHWOH, IIUKJIONEHTaIUEHIIIbHBINA KaTHOH.

[lonsipHOCTP  KOBaNEHTHBIX  CBsi3ed.  JIUMOJbHBIE  MOMEHTHI  CBs3ell u  Mousekyn.  Illkana
anexkTpooTpuuatensHocteit [lonuura 1 Mamnikena. 3aBUCUMOCTh AJIEKTPOOTPUIIATEIFHOCTH aTOMa yTiepoja
OT €ro BaJIEHTHOT'O COCTOSIHHUS.

[onsipuzyeMocTs KOBaJIEGHTHBIX cBA3ed. VIHAYKIMOHHBIM MEXaHM3M I€pellaud BIHMSIHUS 3aMECTHTENCH.
KavecTBeHHast OlleHKa CHITBI M HAITPABJICHUSI MHIYKIIMOHHBIX 3QEKTOB 3aMECTHTENCH.

Oddexr nois, ero onucanue no Kupksyny-Becrxaiimepy.

KonnuecTBeHHast oOlleHKa BIMSHMS 3aMECTHTENECH Ha PEAKUUOHHYIO CIIOCOOHOCTh NpPU HMHAYKIHOHHOM
MeXaHu3Me Tepeaayn BIusHUS. BbIOOp MHIYKIIMOHHBIX KOHCTaHT 3amectutenieid mo Tadry. CBs3bp Mexay
CTPOCHHUEM 3aMeCTUTENIeH U ero MHAYKIMOHHOW KOHCTaHTo!. YpaBHeHue Tadra.

Ornenka nonsipHbIX 3¢ dextor mo Podbeprcy u Mopenenny.

ComnpspkeHHBI MeXaHU3M Iepefjadd BIUSHMS 3amecTuTesieid. llpaBwiio BUHHIOTMM M €ro OObBSCHEHHE.
KavecTBeHHas olleHKa CUIIBI M HampaBleHUs ME30MEPHBIX 3P GeKToB. XapaKkTep BIUSHUS Pa3IMYHBIX THIIOB
3aMecTUTeNlell Ha pachpeesieHHe SJIEKTPOHHON IUIOTHOCTH B OeH3oipHOM smpe. Ilepemada smexTpOHHBIX
3¢ (hekToB 3amecTHTENeH Yepe3 OCH30IbHOE KOIBIIO.

3aBuCcUMOCTh 3P PEKTUBHOCTH BIUSHHS OT B3aHMHOT'O PACIIONIOKEHHUS 3aMECTUTENISI U PEAKIIHOHHOTO IIEHTPA.
BrusiHue npocTpaHCTBEHHBIX MPEMSITCTBUN KOIUTAHAPHOCTH 3aMECTUTENSI M-THIa 1 apOMAaTHYECKOTO s/ipa Ha
3¢ GEKTUBHOCTH 3JIEKTPOHHOTO BIUSHUS 3aMECTUTENS.

[Mpunnun mnonmunuHelHocTH YpaBHeHWe [‘amMera ® mpuMephl ero mnpuMmeHeHus. HeoOxomauMocTh
HCIIOJIb30BaHMUS HECKOJIBKUX KA G-KOHCTAaHT 3amecTtureneil. Koppensunonnsie cootHomenus pKa - p qis
MOJIETIFHBIX COeTMHEHHH JINTHUHA.

[Mpunnun nuHeiHOCTH CcBOOOAHBIX 3Hepruil (JICD). TepMoauHaAMHUYECKHW aHaaW3 ypaBHeHHs [ ammera.
Metox BMO u ypaBuenue ['ammera. KonndecTBeHHbIH ydeT cTeprueckix 3(hhexkToB 3amecTuTenei.
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44,

45.

46.

47.

48.

49.

50.

bpeHcTen0BCKass KHCIOTHOCTE M OCHOBHOCTb OPraHWYECKMX COEIMHEHHWH. JIBIOMCOBCKas KHUCIOTHOCTH H
OCHOBHOCTB. KOHIIEIIINS KECTKUX U MATKUX KUCIOT U ocHoBaHuii (JKMKO).

OrneHka KHUCIOTHOCTH M OCHOBHOCTH MOJENIBHBIX COEAMHEHHWN JMTHUHA U HHTEpPMEIUAaTOB B Ipolieccax
LIETI0YHOM 00pabOTKM JPEBECHHBI C IOMOIIbI0 KBAHTOBOXHMMUYECKHUX PACUETOB 3JEKTPOHHBIX IJIOTHOCTEN Ha
aToMax M TPaHMYHBIX OPOUTAJISIX, SHEPTUH OPOUTAIBHBIX 3JEKTPOOTPHLIATEILHOCTEH.

Wntepnperanuss peakMOHHOHW CHMOCOOHOCTH JIMTHWHA C HCIOJBb30BaHHEM IapaMeTpOB JKECTKOCTH U
MATKOCTH.

Bonoponnas cBs3b.

JloHOpHO-aKIENTOPHBIE B3aUMOICHUCTBHUS.

Knaccudukanusa opranndeckux peakuuil. [lonstue 06 ux mexanusme. MeTobl YCTAaHOBJICHUSI MEXaHU3MOB
peakuuii. COOTHOIIEHNE KHHETUYECKUX U TEPMOJUHAMHYECKUX MTApaMETPOB XUMUYECKUX PEAKIIHUH.
IlepexonHoe cocTosIHUE U €T0 MOJIOKEHNE BAOJIb KoopauHathl peakuuu. CootHomenue bpercrena. Ipunnnn
benna-Oanca-Ilonsau-Cemenona. [loctynat XemMoHna.

TepMoIMHaMUYECKH U KHHETHYECKHM KOHTpoiupyeMmble mpoueccel. Konnenmus Mapkyca-Mapaoka.
OrpanndeHust KOPPEIMSIIUOHHBIX COOTHOIIIEHUH, Oazupytromuxcs Ha npuammnax JICD.

PactBopuTenu u ux posib B XUMHUECKHX IMpoleccax. MeXMONeKyIsIpHble B3aUMOJEHCTBUS B PacTBOpax.
du3nveckre KOHCTAaHTHI PaCTBOPHUTENEH U nX Kiaccupukanys. BnusHue pacTBopuTeneil Ha aHHOHOWIAHBIN U
KaTHOHOUIHBIN OTPHIBHI.

Bnusinue pactBopuTeneil Ha HykiIeopWIbHBIE W 3JCKTpO(UIbHBIE aTaku. BnusiHue pacTBOpuTENs Ha
COCTOSIHHE MOJIEKYJT (CHOIHM3AITHsI, KOH(pOpMAIIHs).

[Mpunnun coxpaHeHuss OpPOUTATBFHOH CHMMETPHHM B PEaKIUSAX COTJIACOBAHHOTO THMA. MOIEKyIspHbIE
opOWTanTy W KOPpEeISIIHOHHBIE AWarpaMMbl. "PaspemieHHbIe” © "3amperneHHble” MyTH COTJIACOBAaHHBIX
peaKuuid.

OcCHOBHBIE TIpaBWJIa JUIS AJIEKTPOLMKINYECKUX peakiuid. Peaknum nuknonpucoenunenus. Knaccupukamms
croco0o0B 3aBs3bIBaHuUs cBsi3el. OCHOBHBIE IPABWIIA, ONMCHIBAIOLINE 3Ty IPYIITY PEAKLIUI.
Tepmonunamuueckass u kuHeTHdeckas KuciaotHocth CH-kucnmor. Illkamel kucinotHoctn Maxk-HBena,
CrpeiitBusepa, Mak-HBena-CrpeiitBusepa-Onmiksucra-Jeccu (MCD/).

Crpoenue kap6aHHOHOB U MEXaHU3MBI X CTaOMIn3auuu. Unuasl.

Meroapl u3ydeHHs: KapOKaTnoHOB. OCHOBHbIC THIIBI KapOKAaTHOHOB (aJKHUJIbHBIC, OCH3MIbHBIC, CHHUJIbHBIC,
apCHOHHEBBIC, aPOMATUUECKHUE, C TETEPOATOMAMH Yy KapOOHHUEBOTO LIEHTPA, BUHUJIBHBIC U JIP.) H MEXaHU3MBbI
HUX CTAOMIIN3aLHH.

KosnvecTBeHHbIE XapaKTEPUCTUKH OTHOCHTEIBHON YCTOWYMBOCTH KapOKaTHOHOB B pacTBopax (mikaisl pK
BH+ u pK B+). 1,2-ciBur 3aMectuTesiell B KapOKaTHOHaX; (paKTOpPhI, BAMSIONIAE HA aKTHBAIIMOHHBIH Gapbep
1,2-cnBura 3amectuTens. Murpamus rpymni K 3JeKTPOHOICPUIIMTHEIM aTOMaM a30Ta ¥ KHCIOpo/a.
"Hexknaccuueckue” KapOKaTHOHBI (2-HOPOOPHHUIbHBIN KaTHOH; OUInKiIo[2,1,1]rekceHnIbHbIe KATHOHBI U Ip.).
Teopust KHCIOTHOM MHAKTUBALMU JINTHUHA.

Meronpr usydenust (OI1P, komebaTenbHasi CIEKTPOCKONHS B COUYSTAaHHU C METOJOM MaTPUYHOW W3OJISALIVH),
OCHOBHBIE THIIBI YTIIEBOJOPOIHBIX PAJUKAIOB U UX cTpoeHue. Mcnonb3oBanue senenust XIS ans BeisiBneHus
paluKaIbHBIX CTAJANI XUMUYECKUX PEAKIIUH.

Peakuyyn OIHOZJEKTPOHHOIO TEpeHOca TPHU COJBBOJIM3E JIMTHUHA OCHOBAaHMSMHM U KUCIOTaMH.
[lapamarauTHBIE YaCTHIIBI JUTHUHA, WX MPUPOJA U IIyTH 00pa30BaHMS.

CriocoObl TEHEPUPOBAHUS M PEaKIMU C ydacTreM kapOeHoB. OCHOBHbBIE METOIBI MOTyYeHHsT HHpOpMaImu o
CTPYKTypE H DJIEKTPOHHOM CTpPOCHHM KapOeHOB. MeTuieH, AurajloreHkapOeHsl, IudeHnIKapOeH.
UcnonszoBanue spnenus X115 npu n3ydennn peakuuii ¢ yqactreM KapOeHOB.

HokazatenscTBa cymiecTBoBaHUS  1,2-meruapoOeH301a B KayeCcTBE IMPOMEKYTOYHOTO COEIMHEHUS.
DIEeKTPOHHOE CTPOCHUE AeTUAPOOeH3010B. [pyrue "apunsl" 1 'TeTapuHbI” U CIIOCOOBI UX TeHEPUPOBAHHUS.
Mexanm3mbl Syl v Sy2, cMenIaHHBIA HOH-TIAPHBIA MEXaHU3M. 3aBHCUMOCTHh COOTHOIICHUS 3TUX MEXaHH3MOB
OT CTPYKTYPBI, OJSPHOCTH U IPUPOABI PACTBOPUTEIIS.
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63.
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65.
66.

ConpBOIM3 U 3aBHUCHUMOCTb €r0 CKOPOCTH OT IPUPOAbl yXxonsiied rpynibl. OTHOCUTEIbHBIE CKOPOCTH
COJIbBOJIM3a TUIOBBIX CTPYKTYpP. AHXMMEPHOE Y4YacTHE M CHHApreTH4YECKOCYCKOPEHHE, Y4aCTHE COCETHHX
TpYII, EPErpyNIMUPOBKH B X0/1¢ HYKICOPHILHOTO 3aMEICHUSI.

[Mpumenenune nmoxxona BMO npu u3ydeHnn Mexannu3mMoB Sy1 1 Sn2.

TunoBeie MeXaHU3MBI HYKJICODUIBHOTO 3aMEIICHUS Yy SP2-THOPUAHOrO aToMa yriiepoia (3aMeuieHue u
OTILEIUICHUe-TIprcoeanHeHne). [Ipodiema BUHHIKATHOHA, COBBOJIN3 TPU(TOPMETHIICYIIb()OHATOB.
3aMelleHue rajJoresa B rajloreH0eH30ax.

HyxkneodunpHoe 3aMerieHre B HUTPOIPOU3BOAHBIX OeH307a. Komiuiekcsl Meiizenretimepa.

HykieopunbpHoe 3amMeleHne B reTepoIMKiax (MMPUANH U Ip.).

Tunel MEXaHU3MOB 3aMEIICHHSI Y HACBIICHHOTO aroMa yriepoaa: Sgl, Se2. Ananu3 mexanusMoB Sgl, Sg2 ¢
no3uumu Meroga BMO. TlpoGnema HykneopuIbHOr0 Katanusa B AIEKTPOPHUIBHOM 3aMelleHuH. THIoBbIE
peaxuuu.

Bnusinue cTpyKTypel M cpeapl Ha xox peakuui Sgl, Sg2. 3amernenue y o1edUHOBOrO aToma yriepona.
DnekTpouiibHOE 3aMelIeHHe B apOMaTHYeCKOM Kojble. TumoBsle Mexanumsmbl. (IIyte depe3 o- u =-
KOMILIIEKCHI, IPHCOCANHEHNE-OTIICTUICHHUE).

Co3pmanue 3MeKTPOPHUIBHBIX YacTHUI], HEMOCPEICTBEHHO pearupyromux c cyocrparoMm. OpueHTanus; pojb
ANMEKTPOHHBIX M TMPOCTPAHCTBEHHBIX A()(BEeKTOB. DIeKTpodHIbHOE 3aMelleHHe OPYrux Trpymn (Kpome
BOJIOPO/IA).

TunoBsle peakuuu 31€KTPOGUIBHOIO 3aMEIICHUs] B siipe OeH30/a W B IeTEpOLHMKIIAaxX, UX MEXaHU3MbI U
kuHeTHKa. Kunernueckue n30TomnHbie 3QQEKThl: IEPBUYHbIE U BTOPUYHEIE.

Mexanu3m rereponutuueckoro anmumuHupoBanus: E1, E2, ux paccMoTpeHne Ha KOHKPETHBIX THITAX PEaKIHi.
Crepeoxumusi, CTEpEOIEKTPOHHBIE TpeOoBanus pu E2 snumuHnpoBanun. 3aBUCUMOCTb CKOPOCTH PEAKLIUH
U CTPYKTYpBHI TIOJNyYaIOUIMXCS MPOJYKTOB OT MEXaHH3Ma. TepMHYecKOe CHH-3JIMMUHUPOBaHUE (pa3jioiKeHUE
KCAHTOT'€HATOB, ITUPOJIU3 CIOKHBIX 3(UpoB). JlekapOOKCHIMpOBaHUE -KETOKUCIIOT.

OnekTpoWIbHOE NPUCOEAWHEHHE. CHIIBHBIE M cjal0ble JJEKTPOQHIBI, MEXaHW3M U  CTEPEOXUMHUS
NPUCOCTUHEHHS, PErHOCEICKTUBHOCTh MpHCOeAnHEeHHs (mpaBuiio MapKOBHHUKOBA) €ro OOBSICHEHHE C
KJTACCHYECKUXIIO3HUIIMI M TEOPHU TPaHUYHBIX opOuTaneil. Metoa rpaHudHbIX opOuTaieii Pykyu (OCHOBHbBIC
TIOJIOKEHHSA).

[Ipucoenunenne K compsbKeHHBIM cucTeMaMm. HykiieoduibHOoe mpucoequHEHNe, ero MexaHu3Mm. Peaknus
Muxansins. HuanstunupoBaHue.

[eperpynmupoBkr B KapOKaTHOHHBIX HMHTEpMENMATax. TeHepalus UWHTepMeauara, KiacCHQHUKaius
NEPerpynnupoBOK IO THIIAM CTPYKTYpPBl M peareHra. MNeperpynnyupoBKa ITHHAKOJIMHOBAsS M PETpo-
MUHAKOJINHOBAs, JleMbsiHOBA.

IMeperpymmpoBka Baraepa-Meepsetina (MexaHH3M, CTEPEOIIECKTPOHHEIE TPEOOBAHUS).

[leperpynmupoBka ¢ murparueii k aromy azota: ['opmana, Kyprmyca, bekmana. Peakuns batiepa-Bummurepa.

JK3aMeH NMPOBOIMTCA B YCTHOH (popme.

Ilokazarenu u KPpUTCPpHU OLICHUBAHUSA KOMHCTGHL{I/Iﬁ Ha pa3JIMYHBIX 3Tarlax ux (l)OpMI/IpOBaHI/I}I, OIIMCAaHHUC
IIKaJl OOCHHUBAaHUSA

YpoBeHb chOpMHUPOBAHHOCTH KOMIIETEHIUH
«MHUHIMAJBHBIA YpOBeHb | « MUHUMAJIbHBIN «Cpennnii «BbICcOKMHT
He TOCTHUTHYT» YPOBEHb) YPOBEHb) YPOBEHb)»
Komnereninu HE KoMmnereniu
c(OpMHUPOBaAHBI. Komnerenuuu Komnerenn U COPMUPOBAHBHI.
cthopMupoBaHEI. nur cHOPMHUPOBAHEI.
3HaHuA 3HaHus
OTCYTCTBYIOT, YMEHUS H Cdopmupoan 3HaHusg TBEpJbIC,
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HAaBBIKU HE C(OOPMHUPOBAHBL. | bI 0A30BBIC CTPYKTYPHI OOIIUpHEIE, apryMEHTUPOBaHHbIE,
3HAHHUH. CHCTEMHBIE. BCECTOPOHHUE.
YMenus YMeHus YMmenus
(hparMeHTapHBI U HOCAT | HOCAT YCIICIITHO
PENPOAYKTUBHBIN PEIPOAYKTUBHBIN TIPUMEHSIOTCS K
XapaxTep. xXapaxrep, pEIIeHNIO KaK
JleMOHCTpUpYeT | MPUMEHSIOTCS K THIOBBIX, TaK U
Csl HU3KUW YPOBEHb PEIICHUIO THUIOBBIX | HECTaHAapPTHBIX
CaMOCTOSATCIEHOCTH 3aJIaHAM. TBOPUYECKHUX 3aJlaHUM.
MPAKTHYECKOTO HABHIKA. JlemoHCcTpH JlemoHCTpUp
pyercs YETCS BBICOKUI
JIOCTaTOYHBIN YPOBEHb
YpOBEHB CaMOCTOSITEILHOCTH,
CaMOCTOSITENIBHOCTH | BBICOKAs
YCTOHYHBOTO aJalITUBHOCTD
MPAKTHIECKOTO MPaKTHIECKOTO
HaBBIKA. HaBBIKA
OnucaHue KpUTEPHEB OIIEHUBAHHUS

OO0yyaromuiics OO6y4aromuiics OO0yu4aromu OO0yuaromuit
JIEMOHCTPHUPYET: JIEMOHCTPHPYET: Hest Csl JIEMOHCTPHUPYET:

- CYILIECTBCHHBIC - 3HaHUS JIEMOHCTPHPYET: - nIyooKuHe,
MPOOEIIbI B 3HAHUSAX TEOPETHUUECKOTO - 3HaHHE U BCECTOPOHHHUE U
y4eOHOTO MaTeprana; MaTepuana; IMIOHUMAaHHE apryMeHTHUPOBaHHbBIE

- IOy CKaIOTCS - HEIIOJIHBIE OCHOBHBIX 3HAHUS
MPUHIIAITHATBHBIC OIIMOKU OTBETHI Ha OCHOBHEIE BOIIPOCOB MPOrPaMMHOTO
TIpH OTBETE HA OCHOBHBIE BOTIPOCHI, OIIMOKA B KOHTPOJINPYEMOTO | MaTepHhala;
BOIIPOCHI OHIIeTa, OTBETE, HEIOCTATOYHOE | 00BEMA - IIOJIHOE
OTCYTCTBYET 3HaHUC U MMOHUMAaHHUE CYIIHOCTH | IPOrPaMMHOIO IMOHUMAaHue
IMOHMMAaHHE OCHOBHBIX M3JIaraeMbIX BOIIPOCOB; | MaTepHalia; CYIITHOCTH U
TIOHSITHI U KaTeTOpHUH; - HEyBepEHHBIC | - TBEpPJbIC 3HAHUS B3aMMOCBSI3HU

- HEMOHUMAaHHE 1 HETOYHBIC OTBETHI HA | TEOPETHYECKOTO paccMaTpUBacMbIX
CYUTHOCTH JIOTIOJHUTEIBHBIX | JOMOJHUTEIIbHBIC Matepua’a. MPOILIECCOB U
BOIIPOCOB B paMKax 3aJjaHuid | BOIPOCHI; - SIBJICHUH, TOYHOE
ounera; - CIIOCOOHOCTE 3HAHKUE OCHOBHBIX

- OTCYTCTBHE YMEHHUS | HEIOCTATOUHOE YCTaHABJIUBATh U MOHSITUH B paMKax
BBITIOJHATH [TPAKTHYECKUES BIIQJICHUE JINTEPATYpPOH, | OOBSICHATH CBSI3b 00Cy)IaeMBIX
3aJlaHus, MPETYCMOTPEHHBIE | PEKOMEHIOBAaHHOMN MPAKTUKHU H 3alaHHUI;
MPOrPaMMOM JUCIUITINHEI; IPOrpaMMoit TEOPHH, BBISBJIATh -

- OTCYTCTBHE JMCLUTUIMHEIL MIPOTUBOPEYHS, CHOCOOHOCTD
TOTOBHOCTH (CITOCOOHOCTH) K - ymeHue 6e3 MPOOJIEMBI U YCTaHaBIUBAaTh U
JUCKYCCUU ¥ HU3KYIO rpyObIX OMIHOOK TEHAECHIINN OOBSICHSITE CBA3E
CTEMEHL KOHTAKTHOCTH. peliaTh NPakKTUYECKUE | Pa3BUTHS, MPAKTUKU M TCOPHH;

3a/1aHusl, KOTOPhIC MPaBUIbLHBIC U - IOTUYECKH
CJIeITyeT BBITIOIHHUTb. KOHKPETHEIE, 0e3 MOCIIeI0BATENNbHEIE,
rpyOBIX OIMHOOK, coJiep>KaTebHBIE,
OTBETHI HA KOHKPETHBIE U
MOCTaBJICHHBIE MCYEPIBIBAIOIINE
BOIIPOCHI; OTBETHI Ha BCE
- YMEHHE 3ajiaHus Ouera, a
pemiate TaKxe
MPaKTHYECKUE JIOTIOTHUTEIbHBIC
3aJlaHusl, KOTOPBIC BOIPOCHI
cienyer 9K3aMEHATOPA;
BEITIOJTHUTB; - YMEHHE
- BIIa/ICHNE pemarp
OCHOBHOI MPaKTUYECKUC
JUTEPATyPOH, 3aJlaHus;
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PEKOMEHIOBAaHHOH - cBoOOIHOE
MPpOrpaMmoit HCTIOJb30BaHUE B
JIUCIUIUINHEI, OTBETax Ha BOIPOCHI
- HAJIM4Ke MaTepUaioB
COOCTBEHHOM PEKOMEHIOBAaHHOM
000CHOBAaHHOMU OCHOBHOH H
MTO3UIUH I10 JIOITOIHUTEILHOM
00Ccy)IaeMbIM JIUTEPATYPBHIL.
BOITPOCAM.
Bo3MoxHBI
HE3HAYUTEILHEBIE
HETOYHOCTH B
PaCKpPBITHH
OTAEIbHBIX
IIOJIOXKECHUH
BOTIPOCOB OHIIETa,
IIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax
Onenka Ouenka Ouenka Ouenka
«HEY/I0BJIETBOPHTEJILHOY» | YAOBJIETBOPUTETLHO» | «XOPOILIO» «OTJIHIHO»

TumnoBsble 3a1aHus IS NPAKTHYECKHUX (CEMUHAPCKMX) 3aHATHI

Tema 1. Teopusi XMMHYECKOI0 CTPOEHHUS]I OPraHUYECKHUX COeJMHEHUI — OCHOBAa /sl ONHCAHHUA HX
peaKkunoHHOi cnocooHocTH. OCHOBHBIC NPUHIMIIBI MeToaa BMO.

[JIAH:
1. CoBpeMeHHOE COCTOSTHHE TEOPUHU XUMHUYecKoro crpoeHus A.M.bytneposa.

2. HesmnupuuecKre MeTO/Ibl pacdera 3JIeKTPOHHOTO CTPOCHHUST MOJICKYI.
2.1. Obmas xapakrepuctika. Hasnauenue.
2.2. Tumel 6a3ucHbIX psioB AO, peKOMEHyeMbIe 7151 KOPPEKTHOT'O ONMCAHMS MOJIEKYJIIPHBIX CBOMCTB.

3. Honysmnupuyeckue (BaJI€HTHOTO NPUOIIKEHHS) METOABI pacueTa, MX NPUHUUIHNAIBHOE OTIMYHE OT
MetomoB ab initio. OCHOBHbIC TMONYIMIMPUYECKAE METOJbI, MapaMeTpu3yemble CBoiicTBa. Hemocratku u
JIOCTOMHCTBA METO/IOB.

4. Meron Xmokkensa. CyTb Merofa. MeToauka pacdyeToB. XapaKTEpUCTUKU 3JIEKTPOHHOH CTPYKTYPBI,
noirygaemsbie ipu pacuerax MOX: sneprust -MO, koadgdunmentst npu AO B 1-MO.

5. WHpekcel peaknumoHHOW crnocoOHocTH. MeTtoauku uX pacdera. [lpumepsl, MOATBEpKIArOIINE
MIPOTHO3HPYEMYO PEAKIIMOHHYIO CIIOCOOHOCTh OPraHNYECKUX COCTUHEHH.

Tema 2. OueHKa 3JIEKTPOHHOH CTPYKTYPbI MoJieKyJa MeToaqoM BMO. CtpoeHue MoJieKy.1, COAEPKALIUX ATOM
C, a Takxe rerepoaromni:O, Hal, N.

ITJIAH:
1. Cyts Mmetoga BMO. OcHOBHbBIE TPUHITUIIBL.
2. Tumsl BO3MYIIEHUH, MCIOJB3YEMBIX IPHU CPABHEHHUH COIMPSHKEHHBIX CHCTEM (IPHUBEIUTE COOCTBEHHBIC
MIPUMEPHI).
2.1. OgHOLEHTPOBBIC BO3MYIICHUS.
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2.2. Bo3my1ieHus pyu BHyTPUMOJIEKYJISIPHOM CBSI3bIBAHUU.

2.3. Bo3mytieHus mpu MeXMOIEKYIIPHOM CBSI3bIBAHHU.

3. IIpenmymiecTBa pacuyeToB 3JIEKTPOHHON CTPYKTYPHI CONPSDKEHHBIX CHCTEM, KIACCH(PUIUPOBAHHBIX Kak
aNbTEpHAHTHBIE.

Tema 3. Crpoenne apomaTrnmyeckux coeguHeHuil. Ilpu3naku apomatu4HocTH. OCO0OEHHOCTH CTPOEHUS
aHHyJieHOB. Kpurepuu apomaruynoctu mno bBpecinoy-/Iproapy: apoMaTM4HOCTb, HEAPOMATHYHOCTD,
AHTHAPOMATHYHOCTb.

[JTAH:
1. IloHsiTHE O 3KBUBAJICHTHBIX U HEIKBUBAJIIEHTHBIX THOPUIHBIX OPOUTAIISIX.
2. CBs13b MEKOPOUTAILHOTO yTJIa C XapaKTepoM OpOuTaseil.
3. Xumudeckue cBsi3u ¢ qedumuTom 31ekTpoHoB (MoH H3*, HOH MeTOHUS 1 ero aHanoru, 1uoopaH).
4. Monenb OTTaTKWBaHUS 3JEKTPOHHBIX Map BaJeHTHBIX 00omouek (ODI1BO). OcHOBHBIE MON0KEHUS.
5. KauecTBeHHast Teopuss MOJEKYIAPHBIX OpOWTaNeld Ui MPOTHO3HPOBAHHUSA TeOMETPHUYECKOr (HopMbl
MOJIEKYL.
6. Kpurepuu apoMaTUUHOCTH.
7. IloHsTHE apOMAaTUYHOCTH, HEAPOMATUYHOCTH M AHTHAPOMATHUYHOCTU C MO3ULHUHA TEOPHH BO3MYILICHUS
MOJIEKYJISIpHBIX opoutaneii (BMO).

Tema 4. Kucja0THO-0CHOBHBIE B3auMOJeiicTBUSI B oprannyeckoii xumuu. Hykieopuiasl u 3jeKTpopUIIbI.
Hpunnun JKMKO.

[UUIAH:
1. KucnotHo-ocHOBHBIEC B3aUMOICUCTBUS ¢ mo3ulinii Teopun bpencrena-Jloypu.

2. KucinotHo-0CHOBHBIE B3aUMOACHCTBUS C MO3UIHHN Teopun JIptonca.

3. OOoOmieHre TEPMUHOB «KHCJIOTa» M «OCHOBaHHE» Kak «dIekTpodmm» u «Hykieodmm. Cxomctsa u
pazIuyus.

4. Heo0X0MUMOCTh COMOCTaBJICHUSI PEAKIIMOHHON CIIOCOOHOCTH HYKJICO(DHIOB MO OTHOIICHUIO K OOJILIIOMY
pasHooOpazuto snexTpoduios. Teopus [Tupcona, mpuamun JKMKO.

5. XKE€cTkue u MATKUE PIEKTPOPHUIEHBIEC IEHTPHI B OPTAHUYECKUX MOJIEKYJIaX U UOHAX.

6. XKécTkre W MsrKHe HYKICO(WIBbHBIE MEHTPHI B OPraHUYECKUX MOJIEKyJIaxX W HOHax. AMOHWIEHTHBIC
Hykieohwisl. Enonsat-uonsl. lnanann-non. Poganna-non. Hutpur-uoH.
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1)
2)
3)
4)

1)
2)
3)
4)

@oH TUNIOBBLIX TECTOBLIX 3aJaHUM

Kucnota no bpencreny — 3to
JIOHOP NTPOTOHOB

aKLEenTop IPOTOHOB

JIOHOP 3JIEKTPOHHOM Mapbl
aKLETNTOpP AJIEKTPOHHOH Maphl

OcHoBanue o bpencreny — ato
JIOHOP NIPOTOHOB

aKIENTOp MPOTOHOB

JIOHOP 3JIEKTPOHHOM Mapbl
aKLENTOpP AJIEKTPOHHOH Maphl

Kucnora JIpronca-3to

1)10HOD 31EKTPOHHON Napbl

2) aKuenTop AIEKTPOHHOH Mapsbl
3) 1OHOp TPOTOHOB

4) akuenTop NpPOTOHOB

Kucnoramu JIprouca saBasgroTcs
1) H*, BCls, FeCls

2) Hg?* OH", PPhs

3) OH", RuN, BF3

4) SH-, PPhs, Cu?*

Kak 3aBHuCHT cHi1a KHCIOTBI OT pAaCTBOPUTEIIS
1) pacTBOpUTEND HE BIUAET HA CUITY KUCIOTBI

2) 4yeM MeHee JIOHOPHBIM pacTBOPUTEINb, TEM CUIIbHEE KUCIOTa
3) yeM MeHee aKLEeNTOPHBIA PaCTBOPUTEND, TEM CUJIbHEE KHCIOTA
4) yeM MeHee IOHOPHBIM pacTBOPUTEIIb, TEM cllabee KUCIOoTa

JKecTkne KHUCIOTEI
1) H*, Li*, AICI;
2) Hg?*,Cu?*, Cd?*
3) OH", RoN

4) SH", PPhs

Msrkue KUciaoThl
1) H*, Li*, AICI3
2) ng+,CU2+, Cd2+
3) OH", R2N

4) SH", PPhs

KecTtkne ocHOBaHUA
1) H*, Li*, AICl3

2) ng+,CU2+, Cd2+
3) OH, R2N

4) SH", PPhs

Kapben — sto
1) CH2



2) CHs"
3) CH3z
4)CHg4

CHUHIJIeTHBIN KapOeH — 3TO

H-—

H‘“x. Q
_C
N\

3)CH3"
4)CH3s

n LD
O

1)

12. TpurieTHbIi KapOeH 3TO

He /D
Hf"cb
H‘H_. Q
C
A
o

=]
3 M
4) CHs*

1)

13. Kaxoii kapOokaTHOH cTaOuiIbHEE AJUTUIBHOT0?
H H
N+
C

CH
1) 3

3)
4) CHs"

14. Peakuus aBisgercs:
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H CHs
. CH,
HO
HyC \\CH2

1) neperpynnupoBkoii Baarnepa-MeepBeeHa
2) neperpynmnupoBkoii HomeTknna

3 )amuibHOM NeperpynnupoBKOi

4) peakuueii ['punbspa

CHj

H C_Ni
27N

15. Hanuume rerepoaroma B COSIMHECHUT CH;

1)yBenuunBaeT cTabUIBLHOCTD
2)yMeHbIIaeT CTabUIbHOCTD
3)He BIUSET HAa CTA0OUIILHOCTh
4) HeOAHO3HAYHBIH OTBET

16. K HekITaccnuyecKUM KaTHOHAM OTHOCHUTCS

Q+
)
)

HaC CH,
AlCl,
HaC CHs
CH,

N -

w
~

4)
CHs
HyC—N
: CH
. ;7
c N
\
:< CHs
H.C—N
N

17. O6pazoBanue B peakuuu 1,5-nmpoaykra
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Br Br Br

OENOL

MIPOUCXOJUT B PE3yJIbTaTE:

1) tpancannyssipHoro ¢ dexra
2) uHAYKTUBHOTO Y deKra

3) me3omepHoro 3 dexra

4) uzomepHoro 3¢dekra

Br

18. Ecnu B peakiiuy He yYUTBIBAETCS POJIb PACTBOPUTEIS], TO 3TO peaKLus
1) nceBaoMEepBOro MOpPsIKa

2) MCEeBJAOBTOPOTO MOPSIKA

3) mepBoro nopsiaka

4) BTOpOro nopsaKa

19. Cxema peakiun R-X>R™+X"; R™+Nu>RNuU cooTBeTcTByeT MEXaHU3MY
1)Sn1

2)SN2

3)E1

4)E2

20. Peakunu Sn1 anmunranoreHu10B SBISIOTCS
1) pernoceneKTHBHBIMU

2) HEepernoceaeKTUBHBIMU

3) pereocnenu(pUIHBIMU

4) HepernocneuuPpUUHBIMUA

21. Pactionoxure B MOPAAKE BO3paCTaHWA KOHCTAHT AUCCOLNMANU CICAYIOUNIUE KUCIOTHI:

IMUAHOYKCYCHY1O, B'HI/IaHOHpOHI/IOHOBYIO, O-OHAHOIIPOIIMOHOBYHO.
1) NC(CH2)2COOH< CH3CH(CN)COOH< NCCH,COOH
2) NCCH2COOH< CH3CH(CN)COOH< NC(CH,),COOH
3) NC(CH2)2COOH< NCCH2COOH< CH3CH(CN)COOH
4) NC(CH3)2COOH> CH3sCH(CN)COOH>NCCH2COOH

22. CxeMa peakiiiu, COOTBETCTBYIOMIAast 00pa30BaHUIO TIEPEXOIHOTO COCTOSHHS THITA
=

COOTBETCTBYET MEXaHU3MY
1) Snl

2)SN2

3)El

4) E2
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9. YuedHO-MeTOAUYECKOe U HHPOPMAIHOHHOE O00ecTiedeHne THCHUTITHHBI (MOTYJIs1)

KomnbroTepHslil ki1acc, AocTyn K cetd MHTepHeT (BO BpeMsi caMOCTOSTEIbHOM paboThl), OPITEXHUKA,
asieKTpoHHast 0a3a maHHbIX Oubmmorekun COI'Y, JIeKIMOHHBIE ayIWTOPHH, KaOMHET, OCHAIECHHBII
MHTEPAKTUBHON JOCKOH, IPOEKTOPOM.

a) OcHoBHAas JMTEpaTypa:

1. Camywmnos, S.JI. PeakimoHHass CrOCOOHOCTh OpPraHMYECKHUX COCIUHCHH: ydeOHOe mocodue /
A . CamyunioB, E.H. Uepe3oBa, ®DexaepanbHOe areHTCTBO 1o oOpa3zoBanmio, KazaHckuii
rOCyJIapCTBEHHBIH  TEXHOJOTMYEeCKUM  yHuBepcuter. —  Kazawb:  KazaHckuil  HaydHO-
uccaenaoBarenbckuil Texnonorndeckuii yausepeutetr (KHUTY), 2010. — 430 c. : wi., Tabmn., cxem. —
Pexum nmocryma: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=259047. —
bubGmmorp. B ku. — ISBN 978-5-7882-0941-8. — TeKcT: 371€KTPOHHBIA.

2. XwuMmHueckas TEXHOJIOTHS OpraHMYeCKHX BemiecTB: ydeOHoe mocobue / M.IO. Cybouena,
B.C. OpexoB, K.B. bpsinkun, A.A. JlertapeB; TaMO0OBCkHli TOCYJapCTBEHHBIH TEXHHYECKHIMA

yHuBepcureT. — Tam0oB: TamOoBckuil rocynapcTBeHHblid Texuuueckuit ynusepcurer (TI'TY), 2012.
- 4y 1. - 173 c¢c: wun. — Pexum gocryma: mo  moamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=277676. — bubauorp. B kH. — TeKCT: 3JIEKTPOHHBIH.

3. Cy066oueBa, M.IO. Teopust XMMHKO-TEXHOJIOTHYECKUX MPOLIECCOB OPraHMYECKOro CHUHTE3a: yuyeOHoe
nocobue / M.IO. Cy66oueBa, K.B. bpsukun, A.A. lertspeB; TamOoBCkuii TocCynapCTBEHHBIN
TeXHUYECKU yHuBepcureT. — Tam0OoB: TaMOOBCKUI rOCy1apCTBEHHbI TEXHUUYECKUNH YHUBEPCUTET
(TTTY), 2012. — 161 c. : wun., Tabdn., cxem. — Pexum pgocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=277922. — bubauorp. B kH. — TeKCT: 371€KTPOHHBIHA.

4. Karanu3 B opraHudeckod TexHosoruu: ydeOHoe mocodbue / M.B. XKypasnesa, I'.1O. KiinmenTona,
O.B. 3unnypoBa, A.A. ®upcun; MunucrepctBo oOpazoBanuss u Hayku Poccum, Kazanckuit

HaIlMOHAJIBHBIN HCCIIe0BATENbCKUI TeXHOJIOrMuecknii yauBepcurer. — Kazanb: Kazanckuii HayqHo-
uccnenoBaTenbCkuil TexHonorndeckuit yuusepcurer (KHUTY), 2016. — 160 c.: Taba., cxem. —
Pexum nmocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=560530 . —
bubmuorp. B kH. — ISBN 978-5-7882-1983-7. — TeKkcT: 371€KTPOHHBIH.

0) AoMOTHUTEIbHAS JTUTEepaTypa:
5. Komaposa, E.B. Kypc nekuuii nmo oprannuyeckoil xumuu: ydeOHoe nocodue / E.B. Komaposa,

O.U. I'pebennnkona, I1.H. CaBBun. — Boponex: BopoHexxckuii rocy1apcTBEHHbIN YHUBEPCUTET

WHXEeHepHbIX TexHojoruii, 2011. — 209 c. — Pexum pgocrynma: mo mnommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=141984. — ISBN 978-5-89448-820-2. — Texkcr:
JJIEKTPOHHBIN.

B) nporpamMMHoe odecrieduenue u UHTepHeT-pecypchl
ObecrieyeH JOCTYI K COBpPEMEHHBIM TMpodeccuoHANbHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTemMaM (oubmuotexa COI'Y):
e OneKTpoHHasa bubnuoTeka auccepTauun u aBTopecdeparoB PI'b (Ob[ PI'b)
TpebyeTtca pernctpaumsi B bubnmoteke COIy
e O3BC «YHuBepcutetckan 6udnuoreka ONLINE»
TpebyeTca pernctpaunsa B 6ubnmnoteke COIY
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https://biblioclub.ru/index.php?page=book&id=259047
https://biblioclub.ru/index.php?page=book&id=277676
https://biblioclub.ru/index.php?page=book&id=277922
https://biblioclub.ru/index.php?page=book&id=560530
https://biblioclub.ru/index.php?page=book&id=141984
https://dvs.rsl.ru/
https://biblioclub.ru/

QBbC «Hayu4Has anekTpoHHas buonuoreka eLibrary.ru»

CamocTosiTenbHasa permcTpauus Ha cante

e J3BbC «KoHcynbTaHT cTyaeHTay CTyneHYeckasa aNeKTpPoOHHas 6MbnmMorTeka No MegULIMHCKOMY U
chapmaLeBTM4ECKOMY 06pa3oBaHu1I0, a TaKXKe N0 eCTeCTBEHHbLIM U TOYHbLIM HayKaM B LIeSIOM
TpebyeTca pernctpaunsa B 6ubnmnoteke COIY

e J3BbC «lOpanTt» — ob6pa3oBaTenbHasa cpea, BKNOYaKLaa BUPTyalbHbIW YATaNbHbLIN 3an
y4eOHUKOB U y4ebHbIX NOCOOUIA OT aBTOPOB M3 BeAyLiux By3oB Poccuu no BceM HanpaBleHUsM U
cneyumanbHOCTAM
TpebyeTca pernctpauns B 6ubnmnoteke COIY

e Springer Customer Service Center GmbH (6a3a gaHHbIX, COAepXKaLLme SNEKTPOHHbIE U34aHUs

n3parensctea Springer Nature 3a nepuog 2011 — 2017 rr. (NONHOTEKCTOBAsA KOMNIEKUMS B KONTMYECTBE

46 332 kHur)

Caiit gucTaHuuoOHHOT0 00yuenuss COI'Y http://Ims.nosu.ru/
JInunelii ka0uHer Ha caiite COT'Y: http://portal.nosu.ru/
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http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.springer.com/
http://lms.nosu.ru/
http://portal.nosu.ru/

PI'BOY BO «CeBepo-OceTnHcknii rocygapcrBeHHbl yHuBepcuter nMenn Kocra JleBanoBnua Xeraryposay

DJIEKTPOHHBIE PecypChl, 00ecnevnBaoIe peaau3anuio 00pa3oBaTe/bHbIX POrPamMMm

No HaumeHnoBaHue Ipunan- Axpec Caenenns o Ne nmorosopa CpoxK 1eiicTBHSI Koa-Bo Xapakrep
N 3JIEKTPOHHOI'0 JIeK- P npaBo- HA MpPaBo POI I ToYeK aocTyna/ HCTHKA
Ne cairTa 3aKJIIOYEHHOr0 0roBopa M
= pecypca HOCTbD obJiajareJie ucnoab3oBanus I6C NnoJib30BaTeei J0CTyna
HOZ ‘;Bg’ g;g ;gfff’ 14 12.09.2014 .-11.09.2015 r. 7000
ﬂog‘;‘gfg (J)V; ;ggors/ 1 12.09.2015 r.-11.03.2016 T. 7000
ﬂog:%%pog@zs(ﬁ-gil 16 12.03.2016.r.-11.09.2016.1 7000
Hog‘f;f (J)VSQ ggféof/ 16 12.09.2016 1.-11.03.2017 r. 7000
9BC Horosop Ne 069-02/17 i ITo IP-
1 "YHuBepcuTercKas http://ww «(1){212:- or 13.03.2017 12.03.2017r. -11.03.2018r. 7000 azgpecy
oudmonoica Croporns % Megia» ﬂor((’)‘i"g 4%’91283 128’ 17 12.09.2017r.-11.03.2018r. 7000 6"?3;}““
J:[or%io%]\gesoggigzl 18 16.04.2018r.- 16.10.2018r. 7000
I[or(;iogol\flgolgg éo’ 18 17.10.2018r.-31.12.2018r. 7000
Horo(‘jffi i\ﬁ(l)zz 12'(?129/2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019

30



http://www.biblioclub.ru/
http://www.biblioclub.ru/
http://www.biblioclub.ru/

I') COBPeMEeHHbIe HH(DODM&HHOHHLIQ CIIPABOYHBIE CHCTEMBI, 3J1eKTPOHHBIE 00PA30BATEIbHbIE PECYPChI:

1. https://www.chem.msu.ru/rus/teaching/org.htmi

2. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/ ;

3. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
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https://www.chem.msu.ru/rus/teaching/org.html
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm

10. MaTepHuajibHO-TeXHUYECKOe o0ecneyeHue JUCIUIIMHBI (MO1YJIs1)

YueGHble ayIHTOPHH /LISl TPOBEEHNS 3aHATHIi JJeKIIMOHHOT0 THIA, CEMHHAPCKOT0 THNA, FPYNIOBBIX U
HHANBHAYAJIbHBIX KOHCYJIbTAIMIA, TEKYIIEr0 KOHTPOJISI H MPOMEKYTOYHOIH aTTeCTAllUH, a TAKKe
€aMOCTOSITETLHOI PaGOTHI 00YyJAIOIMXCS: IPETTOaBATENECKUI CTOM, CTYII, CTOJIBI M CTYJIbS JUTSl 00y9alOImuXCs,
Kadenpa, K1accHas I0cKa.

O6opynosanue: MatepakTBHas nocka Smart Board — 1 wit.; Pabouas cranms RU Ergo Home 123/ Keyboard
USB/mouse optical USB/400 W 17 — 1 tur. [IpoeKIHOHHOE MyJIbTUMEANIHOE 000pyI0BaHHE (MYJIbTHMEANAHBIN
npoektop Optoma Dx 327 ¢ noTtonounsM KperienueM-kpouireitn Kromax PROJETOR-10 st mpoekTopos 3 cT.
Hakion; Jkparn DINON Manual 180x180 MW- 1 wmr. ¢ mporpaMMHBIM 00€CTieYeHHEM, BBIXOIOM B CeTh MHTEpHET U
JIOCTYIIOM B 3JIEKTPOHHYI0 HH(POpMamoHHO-00pazoBarensHyto cpeny COI'Y

Iporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WIinRAR,;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema TecTupoBaHus
Sunrav WEB Class (beccpounoe I10); ITporpammuoe obecriedeHre 1uist peIakTHPOBaHUs XUMHYECKHX Gopmyt ISis
Draw (Beccpounoe I10); KoncynsTranT miroc; CrctemMa MOUCKa TEKCTOBBIX 3aMMCTBOBaHHUN «AHTHILIAruar.BY3y;
[Iporpamma s 9BM «bank BompocoB Aist KOHTpOIIs 3HaHUi»; ["apanT; Cisco Webex; neMoHCTpalioHHbBIE U y4eOHO-
HarJsIHbIe TOCcOOUs (BUICONPE3CHTALINS).

Poccuiickas @enepanus, 362025,
Pecrry6mmka CeBepHast Ocetust —AnaHus,
ropoy Brnanukaskas,

yiuna Batyruna, nom 44-46,

y4ueOHsIi kopiyc Ne 7, ayx. Ne 606

JlaGopaTopusi OpraHn4ecKoil XMMHU U TOHKOI'0 OPraHM4ecKOro CHHTe3a /IUIsl IPoBeleHUs] 3aHATH I
CeMHHAPCKOT0 THIIA, 1a60PaTOPHBIX 3aHATHII, KYPCOBOIr0 MPOEKTHPOBAHMUS (BBINOJTHEHUSI KYPCOBBIX pador),
TPYNIOBBIX U HHANBHAYAILHBIX KOHCYJIbTAINIA, 2 TAKIKE CAMOCTOSITEILHONH PAG0OTHI 00y YaIOIIMXCsl:
MIPENoIaBaTeIbCKUH CTOM, CTYJ, CTONBI M CTYJIbS U 00Y4aIOIINXCsl, TJaOOpaTOPHBIE CTOJIBI, KIAacCHast 10CKa.
O6opynosanue: [IpoekimonHoe MynpTHMeMIHOE 000pyaoBanue (MynpTuMenuitHbIi npoektop BenQ MX816ST, ¢
MMOTOJIOYHBIM KpeTuieHneM u Hal. kabeneil — 1 mt. Pabouas crarnus B coctaBe: Cucremnsiii 61ok HP S00B MT
E7500.DOS RUS (XF936 EA), Mo +/knaBuat — 1mt.Komnerorepsr ams odpuca B kommmiekre (Morutop (BENQ
G2255A<Black>)//Cucremnsiii 610Kk — 1 mT.

IMporpammuoe obecrieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectupoBanust
Sunrav WEB Class (beccpounoe I10); ITporpammuoe obecriedeHre 1uist pefakTHPOBAHHUs XUMHYECKHX Gopmy ISis
Draw (becrunathoe I10); KoHcynbTaHT IUTIOC; A€MOHCTPALMOHHBIE M YUeOHO-HAIISAHbIE TOCOOUS (BHICONPE3ESHTALINS).
JlaboparopHoe o6opynosanue: BeiTsokHol mikad- 1 mr. Mcnapurens potauondsiii ROTOVAPOR R210/V ¢ BepTuk.
XOJIO/IHJIb. B KOMILIL. C HCIL. Konb — 2 1T, Micnaputens poranuonHsiii Hei-Vapvalues G3 — 1 wr. Pedpakromerp UPD
454b2M c noxacsetkoit — 1 mt. TepmoctaT oxnaxknarommit HUBER Ministat — 1 mT. Hacoc BakyyMHBII MeMOpaHHBIH
V-700 — 1 mr. Memranka maraurtHas ¢ mogorpeBoM IKARST — 3 mt. MarautHas Memanka ¢ mogorpesom 78-1 (25Bt
pa3memuBanue/ 120Bt Harpes) -1 mr. Memanka marautaas RET control-visc — 1 mrt. Mernranka MarHuTHasi ¢ HArpeBOM
IKA RST basik ¢ lmatanxom Temnepatypst PT 1000.60 — 2 mt. Yierpass. gesunrerparop M-11 — 1 mr.

Becsl ananutuyeckue WA-32 — 2 mt. Becst nabopatopasie CAS MW120 — 1 wit. Becsr nabopatopusie CAS MW-120
1. 1. 0,01 — 2 mr. Becol maboparopusie npermsuonnsie ET-30011 ¢ moBepkoii — 1 miT.

Poccuiickas ®enepanns, 362025,
Pecnyonuka CesepHast Ocetust —AnaHus,
ropoa Bnanuxaskas,

ynuia Batytuna, 1om 44-46,

y4eOHbIi kopryc Ne 7, ayn. Ne 608 b

JlaGopaTopun: KOMIbIOTEPHbIE KJIACCHI IJIsl IPOBeeHUS TeKYyIero KOHTPOJIsl 1 MPOMeKYTOYHOH aTTecTalluu, a
TaK:Ke CaMOCTOSAITeJIbHON padoThl 00yUaIOLUXCSH:

TIPETIoIaBaTeTbCKIH CTOM, CTYJ, CTONBI M CTYJbS UL 00yJaromuxcs, kadeapa, KiraccHas JOCKa.

Ob6opynoBanne: KoMnproTeps! It KOMITBIOTEPHOTO KJ1acca B KOMILIEKTE - ¢ TIPOTPaMMHBIM 00eCIIedeHIeM, BBIXOZIOM B
ceTh MIHTEpHET M TOCTYIIOM B JICKTPOHHYIO HH(POPMAIOHHO-00pa3oBarensaylo cpeny COI'Y; ucTounukn

Poccuiickas ®enepanus, 362025,
Pecrry6nmmka CesepHast Ocetust —Ananns,
ropox BnannkaBkas,

ymuia Batytuna, nom 44-46, yaeOHbIH
xopryc Ne 7, ayn. Ne 614
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GecriepeboiiHoro mutanwus, [ppon, kommyratop 1ist kinacca D-Link DGS-10240, nnrepakTuBHast 10CKa
78%(1702070/15112/11344/2+ npoexrop Beno MX503.

Iporpammuoe obecrieueHue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WIinRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema TectTupoBaHus
Sunrav WEB Class (beccpounoe I10); IIporpamMmHoe obecriedeHne It peJakTHPOBaHUS XUMHIECKUX (Gopmyi Isis
Draw (Beccpounoe I10); KoncynsranT mmoc; Crcrema MoMcKa TEKCTOBBIX 3aMMCTBOBaHHH «AHTHILIarnaT BY3»;
IMporpamma s 9BM «baHk BonpocoB Jutst KOHTpoIIs 3HaHMI»; ['apanT; Cisco Webex; neMoHCTpanioHHBIE U ydeOHO-
HarIsIHbIe TOCOOUS (BHACOPE3eHTAIINS).

BHGJII/IOTEKa, B TOM YHCJIe YUTAJbHBIH 3aJ1: CTOJIBI U CTYJbs AJIA o6yqa}omnxc;1, KOMIBHOTEPLI B KOMIUIEKTE - C
MIPOTrPaMMHBIM 00€CIICYeHHUEM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
obpazoBarenbHyto cpeny COI'Y

IMporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Koncynbrant
wioc; [apant; Cisco Webex;

OBC"YHusepcurerckas ubnuoreka ONLINE" https://biblioclub.ru

OBC «Koucynbrant crymedray  http://www.studentlibrary.ru

9BC «lOpaiit» www.biblio-online.ru

Poccuiickas ®enepanus, 362025,
Pecny6nuka CesepHas Ocetust —Ananus,
ropon Bnanukaskas,

ymuna Lleperenu/Batytuna, nom 16/19,
y4eOHbIH Kopiryc Ne 6
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

11. JIuct 0GHOBJIEHHUSI/aKTYya I3 AIAH

[Tporpamma Oblta aktyanu3upoBana B 2022 r.

[TporpaMmma paccMOTpeHa U YTBEpKIeHA Ha 3aceaHuu Kadeapbl OpraHndecKod XUMHIH
oT «08» ampesst 2022 r., npoTokoa Ne 8.

[Iporpamma omoOpeHa Ha 3acejaHUU coBeTa (aKyJIbTeTa XMMUHU, ONOJIOTUU U OMOTEXHOJIOTHH OT
«25» anpenst 2022 r., nporokon Ne 6/21-22.
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