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1. IEJH A 3AJJAYNA T'OCYJIAPCTBEHHOM UTOTOBOM ATTECTAIIUM

IIporpamma TMA  sBisieTcst  NPWIOKEHHEM K  OCHOBHOM  IpoQecCHOHaTbHOMN
o0Opa3oBaTeNnbHOl MporpamMme BBICHIETO OOpa30BaHUS IO HAIPABJICHUIO IMOJITOTOBKUA HAy4YHO-
NearorMyeckix KaJapoB BBICIICH KBadH(HUKAIMKU IO HampasieHuto noxarotoBku: 04.06.01 -
Xumudeckue Hayku, npodumo moarotoBku: 02.00.08 — XuMHS 3IEMEHTOOPTaHUYECKUX
COCIMHEHUM.

Heabio 'NA sBnsieTcss ycTaHOBJICHHE YPOBHS MOATOTOBKH BBITYCKHUKA K BBITOJIHEHHIO
npoeCCHOHATBHBIX 33J]ad M COOTBETCTBUSl €r0 MOJATOTOBKH TpPEOOBAaHUSAM TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa [0 HAMpaBICHUI0 K OCHOBHOW 0Opa3oBaTeNbHON MMporpaMme
BBICIIETO 00pa3oBaHMs TOATOTOBKH HAyYHO-TIEJArOTHYECKUX KaJpPOB B AacCIUPAHType IO
HarnpasieHuto 04.06.01 Xumuueckue Hayku npodummro 02.00.08 — xuMus 37€MEHTOOPTaHUIECKUX
COCIMHECHUM.

Sagauamu ' MA asinsgrorcs.

1. [TpoBepka ypoBHS CGHOPMUPOBAHHOCTH KOMIIETEHIUH, OMpPEEIeHHbIX (eaepaabHbIM

rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM.
Yuueepcanonvix komnemenyuii:
e CnocoOHOCTP K KPHUTHYECKOMY aHAJM3y M OLEHKE COBPEMEHHBIX HAy4YHBIX JIOCTHIKCHHH,
TeHEPHPOBAHUIO HOBBIX HJICH MPH PEIICHUH MCCIIEIOBATEIbCKIX U MPAKTHYECKUX 3a/1a4, B TOM
YK€ B MEKIUCIUIUTMHAPHBIX obmacTax (YK-1);
® CIOCOOHOCTh MPOEKTHPOBATH M OCYIIECTBIISATH KOMIUIEKCHBIE HCCIEIOBaHUS, B TOM 4YHCIE
MEKIUCIUTUTMHAPHBIE, Ha OCHOBE MEJIOCTHOTO CHCTEMHOTO0 HAyYHOTO MHPOBO33PEHHS C
UCIIOJIb30BAHUEM 3HAHUH B 001acTH UcTOpuu U pustocobun Hayku (YK-2);

® TOTOBHOCTh Y4YacCTBOBaTh B pabOTe pPOCCHMCKHX W MEXKIYHAPOAHBIX HCCIEIOBATEIbCKUX
KOJUICKTUBOB TI0 PEIICHHUIO HAYYHBIX U Hay4HO-00pa3oBarenbHbIx 3a1a4 (YK-3).

Oowenpogpeccuonanvbnvix KOMnemeHyuii:

® CroCOOHOCTh CaMOCTOSITETIBHO OCYIIECTBIISITh HAYYHO-HCCIIEIOBATEIbCKYIO JIEATEIBHOCT B
COOTBETCTBYIOIIEH MPO(hecCHOHANFHOW O00JACTH C HCIOJIb30BAaHHEM COBPEMEHHBIX METOJIOB
MCCIIEIOBaHMS ¥ MH()OPMAIIHOHHO-KOMMYHHKAIIMOHHBIX TexHomoruii (OITK-1)

Ilpogpeccuonanvnvix Komnemenyuii:

® yMEHHUE NMPUMEHITh OCHOBHBIE 3aKOHBI XUMHHU MPU OOCYKICHUU IMOJYYEHHBIX Pe3yIbTaToB, B
TOM YHCJIE C IpHUBJIeYeHHEeM HHpopMaIroHHbIX 0a3 naHHbIX (TTK-1);

e CrocOOHOCTh AHATM3UPOBATh TOTYYECHHBIC PE3YJIbTATHI, JeNaTh HEOOXOIUMBIE BBIBOABI M
dopmynrpoath npeoxenus (IIK-2);

e BJaJIeHHME METOAAaMHU IUIAHUPOBAHUS, PETUCTpAlMM M O0OpabOTKM pPE3ysbTaTOB XHMHYECKOTO
IKCIIEPUMEHTA, OCHOBHBIMH CHHTETHYECKUMH M AHATUTHYECKUMH METOJaMHU MOJyYCHHUS |
WCCIIEIOBaHMsI XUMUYECKHX BeriecTB u peakuuii (ITK-3);

e BJAJICHHE COBPEMEHHBIMH KOMIBIOTEPHBIMH TEXHOJIOTHSMH, MPUMEHSEMBIMH TPH 00paboTKe
pe3ylbTaTOB HAy4yHBIX OJKCIEPUMEHTOB U cOope, 00paboTke, XpaHEHMH M Iepeaaydu
UH(OPMAIMH MU MPOBECHUH CAMOCTOSITENIbHBIX Hay4HbIX HccienoBanuii ([TK-4);

e (opMupoBaHHE OMbBITA MPO(YECCHOHATBFHOTO Yy4YacTHUs B HAYYHBIX JTUCKYCCHSX, yMEHHEM
NPE/CTaBIATh TMOJNYYCHHBIE B HCCICIOBAaHHUAX pE3yJIbTaThl B BHJIEC OTYETOB M HAyYHBIX
nyonukanuii (ITK-5);

® CrocOOHOCTh OPraHM30BaTh M IMPOBOJUTH HMCCIIEOBAHUS B paMKaX XMUMHUYECKUX W CMEKHBIX
crnermanbHoctei (I[TK-6).

2. [IpunsiTHe pemieHuss 0 NPUCBOCHHM KBanudukanuu o pesyiabratam [MA u Bblgaue
JOKYMEHTa O BbIcIIeM OOpa3oBaHMM M TpUCBOeHUs kBanu¢ukamuu: MccnenoBarens.
[IpenogaBaTenb-UCCIE0BATED.



2. BHUJbI TOCYJAPCTBEHHOI UTOTOBOIl ATTECTALIUM

l'ocynapcTBeHHass UTOrOBasi aTTECTAIMs BBITYCKHUKOB acnupaHTypel KDY no mpoduiio
02.00.08 — XxumMHuA 3JIEeMEHTOOPTraHUYECKUX COeIMHEeHUii TpoBoaUTCS B (hopMme (M B yKa3aHHOM
MOCJIEI0BATEIILHOCTH ):

J rocy/IapCTBEHHBIN HK3aMEH;

° HaY4HbII JOKJIAL.

I'ocynapcTBeHHass WTOroBasl aTTeCTallus I[POBOJUTCS 110 OKOHYAHUU TEOPETUYECKOTO
nepuona odyuenus B 8 cemectpe. s nposeaenus 'MA co3gaercst mpuKka3oM MO YHHBEPCHTETY
rocynapcTBeHHas arrectaquonHas komuccus (I'”AK) u3 nun Benymux ucciaenoBaTeneid B 001acTu
npodeccuoHaibHOl moAroToBkH 1mo mnpoduiaro 02.00.08 — xumMusi 3j1eMEeHTOOPraHHuYeCKUX
COeIMHEeHUIA.

2.1. IIporpamma MTOrOBOI0 rocyAapCcTBEHHOI0 IK3aMeHa

I'ocynapcTBeHHBIN 3K3aMEH 110 CHEUUAIbHON JUCUUIUIMHE MPOBOJIUTCS B COOTBETCTBUU C
HalpaBJIEHUEM MTOAMOTOBKH (peIepabHOT0 rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHapTa.
OK3aMeH M0 CHEelUaJIbHON JUCHMIUIMHE JOJIKEH HOCHUTh KOMILJIEKCHBIM XapakTep M CIY)KUTb B
KayecTBE CpEJICTBAa NPOBEPKM KOHKPETHBIX (DYHKIMOHAIBHBIX BO3MOYKHOCTEH acmnupaHsra,
CIIOCOOHOCTM €ro K CaMOCTOATEIbHBIM CYXIEHHSIM Ha OCHOBE HMEIOLIUXCS 3HAHWH,
oOmienpogeccuoHabHBIX U NMPO(ECCHOHAIBHBIX KOMIETEHIMH, NpuoOpeTeHHbIe 3a BpeMms
o0ydeHHsl B acnupaHType. DK3aMEH HOCUT KOMIUIEKCHO-CUCTEMHBIN XapakTep M OpPUEHTHUPYET
9K3aMEHYIOLIErocss Ha YCTAHOBJIEHHE, BBIABICHME M OOOCHOBAaHHE CHCTEMHBIX CBS3€H MEXAY
y4€OHBIMU JUCLMILIMHAMU, BKIIOUEHHBIMH B IPOrpaMMy T'OCYIapCTBEHHOI'O IK3aMEHa.

OK3aM€H 110 HAaIpPaBJICHUIO IOATOTOBKM MOXKET IPOBOJUTHCSA KaK B YCTHOW, TaKk U B
nucbMeHHOUW (opme mo Omineram. dopma NpoBENEHUS HK3aMEHA YTBEPXKIAETCsl MpOrpamMmon
TrOCyIapCTBEHHOIO0 3K3aME€Ha M NPOBOAMUTCA B MPUCYTCTBUM WICHOB [0cyaapCTBEHHOMU
aTTecTalMOHHONW Komuccuu. Ha sk3ameHe B OCHOBHOM JIOJDKHA OBITH NPOBEpPEHAa U OLIEHEHA
cOPMHPOBAHHOCTh ~ KOMIETEHLUH,  HEOOXOOUMBIX IS BBINOJHEHHS  BBITYCKHUKOM
IIPENnoAaBaTeIbCKOro BUa EATEIbHOCTH.

Ha rocynmapcTBeHHOM 53K3aMeHe  THpoBepsieTcss  CHOPMHPOBAHHOCTb  CIIEAYIOIIMX
KOMITETECHIINMN:

o CMOCOOHOCTh K KPUTHYECKOMY aHAJIM3y M OLEHKE COBPEMEHHBIX HAy4HBIX JIOCTH)KEHUH,
TEHEPUPOBAHUIO HOBBIX HJEH NPU PELICHUH HMCCIEAOBATENbCKUX M NPAKTUYECKUX 3alad, B TOM
qHCIIe B MeXIUCIUIUTUHAPHBIX o0nacTsax (YK-1);

o CIOCOOHOCTh MPOEKTHPOBATh U OCYILECTBIIATH KOMIUIEKCHBIE HCCIIEOBAHUS, B TOM YHUCIIE
MEXIUCUUIUIMHAPHBIE, HAa OCHOBE LEJIOCTHOTO CHUCTEMHOIO HAay4YHOIO MHPOBO33PEHMS C
UCIIOJIb30BAHUEM 3HAHUH B 00acT ucropuu u puiocopun Hayku (YK-2);

o TOTOBHOCTh y4YacTBOBaTb B PabOTE POCCHUMCKMX M MEXKIYHApOIHBIX MCCIEIOBATEIBCKUX
KOJUICKTHBOB 10 PELICHHUIO HAYYHBIX U HAy4HO-00pa3oBaTenbHbIX 3a1a4u (YK-3).
o CIIOCOOHOCTh CaMOCTOSITEJIBHO OCYILECTBIISATh HAYYHO-UCCIIEN0BATEIbCKYIO AEATENBHOCTD B

COOTBETCTBYIOIIEH MpOodecCHOHAIbHOW 00JacTH C HCHOJBb30BAaHUEM COBPEMEHHBIX METOJI0B
UCCIIeIOBaHMs M HH()OPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHooruid (OITK-1);

IIEPEYEHB BOIIPOCOB K I'OCYJJAPCTBEHHOMY 3K3AMEHY.
Bonpocwt 0na onpedenenusn chopmuposannocmu komnemenyuii YK-1, YK-2, YK-3 u OIIK-1
1. CoBpeMeHHBIE CTpaTeruy MOJAEpPHU3ALMU Bbiciiero oopasosanus B Poccuu. Ilenaroruueckas
MHHOBATHKa KaK TEOPHUs U TEXHOJIOTUSI HOBOBBEIEHUH B PEIMETHOM MPOPHIBHON MOATOTOBKE.
2. Meroguka © TexHOJOrMs O0OydyeHus B Bbicmied mikoje. CyIIHOCTb, HPUHIHUIIBI
NPOEKTHUPOBAHUS M TEHAEHIIMM PAa3BUTHS COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN B BBICIIEM
oOpazoBanuu. OOpa3oBaTeIbHbIE TEXHOJIOTHH B Y4€OHO-IPOPECCHOHAIBHOMN MOATOTOBKE.



3. AKkpeauTanus Kak ojJHa 13 (GopM OLEHKH KauecTBa BbIcIIero oopasoBanus. [legarornueckuit

MOHUTOPHHI KaK CHCTEMHAas IMAarHOCTHKa KauecTBa oOpa3zoBaHus. [IpenmyiiecTBa MOAYIBHOTO

IOCTPOCHMSI COJEPKAHUS JUCLUILUIMHBI U PEHTHHIOBBIM KOHTPOJIb B MPEIMETHOM NpOoQMIbHON

MOJITOTOBKE.

4. KoHuenuuss M MNpakTUYeCcKas peanus3alus KOMIIETEHTHOCTHOIO II0/IX0/la B  YCJIOBHUSX

npoILHON PEAMETHON OATOTOBKY B BBICIIEH IIIKOJIE.

5.  HudopmannoHHblEe TEXHOJIOTHH OOYyYEHHMS M TEXHOJIOTUH JMCTAHIMOHHOTO OOpa3oBaHHS B

yCIOBUAX NpodeccuoHann3auuy 00pa3oBaHus B BbICHIEH IIKOJIE.

6. Poub u mecro nekuuu B Byze. CTpyKTypa JEKIMOHHOIO 3aHATHUS MO MpeAMETY NpOopUIbHOM

noaroToBku. OneHka KauecTBa JieKUuH. [lepcriekTuBbl pa3BUTHUS JIEKLUMU Kak (opMbl U MeTona B

CHCTEME BY30BCKOTO 00y4EHUSI.

7.  CeMuHapcKue M MPaKTHYECKUE 3aHATUS MO MpeaMeraM HMpOoQHIbHONW MOATOTOBKU B BBICIICH

mkoie. Mx ponp B npuoOpereHHH oOmnbiTa B y4eOHO-NPO(ECCHOHAIBHOW JEsITeIbHOCTH.

OcobeHHOCTH ceMHHAapa MPU pean3alii KOHIEIUN NeJaroruku COTpyAHUYECTBA.

8. IloBbllmieHHMEe pOIM CAMOCTOATENBHOM pabOThl CTYJEHTOB B BBICIICH IIKoye. Buusl

CaMOCTOSITENILHOM paObOThI B IPEAMETHOM MPOQHILHOM MOATOTOBKE B BY3€.

9. Opranmzanus y4eOHO-MCCIeI0BATEIbCKON U MPOEKTHO-TBOPUYECKOM JAEATEIBHOCTH CTYJCHTOB

B IIPEAMETHON POHIEHON OATOTOBKE B BBICIIEH IIIKOJIE.

10.  OcHOBBI MEAArOrHYECKOTO0 KOHTPOJIS B Bhicuiel 1mkosne. CoOBpeMEHHBbIE KPUTEPHH |

HoKa3aTeiau KayecTBa OOyueHHMs B INpeIMeTHOH NpoduiabHOM NOAroTtoBke. ['ocynapcTBEeHHbIN

00pa3oBaTeNbHBINA CTAHIAPT U OLIEHKA PE3YJIbTATOB O0YUYCHHUS.

11.  Konnenmus mpodecCHOHATHHOIO0 BOCIUTAHHS NPU peau3aluu MPO(GUIBLHOW MPEIMETHOM

NOJArOTOBKM B BbIcHIed mikosie. CUCTeEMa METOJOB U CPEACTB BOCHUTATEIBHOTO BO3JIEHCTBUS

(BIUSHMS) IPU NPENoJaBaHUU AUCLUILIMH MPO(UIBHOM PeIMETHOM OATOTOBKH.

12. VY4eOHas nesATENbHOCTh CTYJEHTOB M KOTHUTHBHAS cepa JUYHOCTU. AKTUBHOCTb CHUCTEMBI

[IO3HABATEJIbHBIX IIPOLECCOB KAaK OCHOBAa B IPOEKTUPOBAHMM HWHHOBALIMOHHBIX TEXHOJOTUI

o0OyueHusl.

13. OcobenHocTy MOTPEOHOCTHO-MOTHBALIMOHHOM c(epbl CyObeKTa yueOHOH eI TETbHOCTH.

14.  Tlcuxomornveckue pe3epBbl NOBbIMIEHHS 3()(HEKTHBHOCTH MPEMOAaBaHUS B BY3e€.

15. PasButue nmyHOcTH B mpouecce oOydyeHus. Ilcuxomoruueckas, couuanbHas MU

Ouosornyeckas XxapaKTepuCTUKA TUYHOCTH.

16. Ilcuxomoruyeckue 3aKOHOMEPHOCTH pAa3BUTHUS KOTHUTHUBHBIX IIPOLECCOB CTYJACHTOB B

nporecce 00y4eHusl.

17.  OcoOenHoctu popMHpPOBaHUS U PA3BUTHS CTYAEHUECKOIO KOJUIEKTHBA B COBPEMEHHOM BY3€.

CtpyKTypa MEXIMUYHOCTHBIX OTHOUIEHUH B CTY/IEHYECKOM KOJUIEKTHBE.

18. ®yHKUMOHANBHBIE W CTPYKTYPHBIE KOMIIOHEHTHI TPOPECCHOHATHHOTO CaMOCO3HAHUS

(KOTHUTUBHBINA, MOTHBALIMOHHBIH, YMOIIMOHAIbHBIN, ONIEPAllMOHHBIN) MTperoiaBaTelis By3a.

19. BocnopustHe M MOHMMaHHE JIOABMU APYr Apyra B MPOLECCe MEXJINYHOCTHOTO OOIIEHHS.

YMeHue ciymaTh yesloBeka B Ipolecce OOIIEeHuUs, BUbl U TEXHUKH CITYIIAHUS.

20. Ilcuxonormueckre OCOOEHHOCTH OOIIEHUS CYOBEKTOB 0Opa3oBaTENBHOTO MpoIlecca.

IIcnxonornyeckue TEXHOJIOTUN B3aUMOACHCTBUS IIPENO1aBaTEIIs BBICIIEH IIKOJIBI C Ay JUTOPHUEH.

21. Ilcuxonoruveckoe  COMPOBOXACHWE  ydueOHOro  mporecca B Byse  (DI'OC).

[TpodeccuonanbHoe MacTepPCTBO U «S1 — KOHIENIMS PENnoaaBaTes.

22. CTpecc W TCHXMYECKOE 3I0pPOBbE IPEMOAaBaTellsl, METOIbl CAMOPETYISIIUN CHHIpPOMA

HMOLIMOHAIILHOTO BBITOpaHUs CyObeKkTa 00pa3oBaTeIbHOIO Mpolecca.

23. O65acTh HJIEMEHTOOPTaHUYECKON XMMHUU M €€ MECTO B PALY APYTHMX XUMHUYECKUX TUCIMILIMH,
pOJIb DJIEMEHTOOPTaHWYECKONM XUMHUM KaK MOCTa MEXAY OPraHHYeCKOW M HEOpraHW4eCKON
XUMHUEH, 3HAMEHYIOLIEro co00i MHTErpalnio XUMUU Ha COBPEMEHHOM JTarle.

24. CXOICTBO W pa3JInYMe B CBOMCTBAX OpraHu4eckux U 0 MOJIEKYIL.

25. Cnioco0b!1 ommcanus xumudeckoi cBs3u. Tumbl cBs3eit B DOC. Crnenuduka cpszeit B D0C,
KOHUEMIIHS 3JIEKTPOOTPULIATEIIbHOCTH U CTENIEHb HIOHHOCTHU CBSI3H.



26.
27.
28.
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30.
31.

32.
33.

34.

35.

36.

37.
38.
39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Xapakrep CBS3M yINIEPOA-3JIEMEHT B 3aBUCUMOCTH OT IOJIOKEHUS dJieMeHTa B [lepuoguueckoit
CUCTEME.

MHOrOLEHTPOBBIE MHOTO3JIEKTPOHHBIE CBSI3U, poJib d-opOuTanei, npaBuio 18 31eKTpOHOB.
IIpocTpancTBeHHas u 3JIeKTpoHHas cTpykTypa D0C.

Bnusiaue ¢akTopoB CTpoeHHss M Cpedpl Ha peakuumoHHyro crocoOHocts DOC. IIpobGiema
crabmibHOCTH MOJIeKys DOC.

['etepoaromubie coenuHeHus. Knaccupukanusi OpraHHYECKUX MPOU3BOJIHBIX IEPEXOIHBIX
METAJIJIOB.

OBOJIIOIMSL  AJIEKTPOHHOW CTPYKTypbl aromMa B Ilepmoaunueckoil cucteme, COBpEMEHHas
MHTEpIIpeTanus cymHocTy [lepuoaudeckoro 3akoHa.

M3menenue xapakrepa CBs3eH 3JIEMEHT-YITIEPO/ 10 IIEPUOAAM U TPYIIIAM.

Teopus oTTanKkuBaHUs BaJICHTHBIX 3JIEKTPOHHBIX Nap. B3anMOCBA3b 3JEKTPOHHON CTPYKTYpPBI U
TOIIOJIOTMU MOJIEKYJIBI.

[TpuHiMn n305100a1bHOM AHAJIOTMM M €ro MNPWIOKEHMs Ul aHajiu3a JJIEKTPOHHOW U
IIPOCTPAHCTBEHHOU CTPYKTYPBI MOJIEKYJ; IPOrHOCTHYECKUE BO3ZMOKHOCTH.

Xumus opranndeckux coearHeHuid MetaiioB I u Il rpynmn. XapaktepucTuka cBsizel MeTayli-
yriaepol. Metoael cuHTe3a, CTPYKTypa B TBEPAOM COCTOSIHUM M B PacTBOpAax, JJIEKTPOHHO-
JNe(QUIUTHBIE aTOMBI U MOJIEKYJIbl, HIOHHO-IIAPHBIE CUCTEMBI.

®uznyeckue U XMMUYECKUE CBOWMCTBA OPraHMYECKHX IPOU3BOJIHBIX JINTUS, HATPUs, MarHus.
VYpaBHenue muieHka. KoopAauHALMOHHBIE W MHOTOLEHTPOBBIE MHOIO3JIEKTPOHHBIE CBSI3H.
Peakuuu Bropua, npucoeiMHeHUs 110 TOMO- U T€TEPOaTOMHBIM KPAaTHBIM CBS35IM.
[[uHKOpraHM4eCcKHe COCIUHEHUS: CUHTES, UCIIOIb30BAHUE B OPraHMYE€CKOM CHUHTE3E.

Pabots! yuensix Kazanckoi 1mikosasl XUMUKOB: peakiuu 3aiiiieBa, Baranepa, bytieposa.
Peakuus Pedopmatckoro. Pryreoprannueckue COCIMHEHUs - peakuuu
IPOTOAEMETAIUTUPOBAHUS, SIEKTPOPHIFHOTO MPUCOCIUHEHUS, MEPKYPHUPOBAaHHUS CyOCTpaTOB
pa3IM4HOMN NPUPOBI

OO0mas xXapakTepUCTUKAa OPraHUYEeCKHX IMpPOoU3BOJIHBIX 31eMmeHToB Il rpynmel. ['mapunst u
IKWIIPOU3BOJIHBIE O0pa W alOMHUHUA. MeTolbl MoNydyeHHsl. DIEKTPOHOAEPUIUTHOCTh, aT-
KOMILJIEKChl. XMMUUYECKHE CBOMCTBA: THIPO- U KapOOATIOMUHUPOBAHUE.

ConocraBieHust pETHOXUMHUHN NPUCOECIUHEHUS IPOTOHHBIX U TMAPUIHBIX aaneH0B. CylHOCTb
npasuiia MapKOBHUKOBA U €0 MPUJIOKEHUE K PEaKIHUSIM TMIPOMETaNIMPOBAHHUS.

Peakimss Cym3yku. Peaknus Herumm.  Crepeocnenuguyeckas —IMoJdMepu3anus Ha
karanu3atopax Ilurmepa — Hartra, pagukanbHble peakuuu OopaHoB. lcnonb3oBaHue
COeZIMHEHUI 0opa U aIIOMUHUS B OPraHUYECKOM CHHTE3E.

Opranuyeckue Npou3BOJHbIE 31eMEeHTOB IV rpynmbl. M3MeHeHus CBOWMCTB CBSA3M 3JIEMEHT-
YIJIEPOA B TPYIIIE: MIEKTPOHHAS CTPYKTYpa, U3MEHEHHUE JUIMHBI, SHEPTUH U MOJISAPHOCTH CBA3H
U €r0 OTpaKEHUE B PEAKIIMOHHON CITIOCOOHOCTH TETPAKOOPAMHUPOBAHHBIX TPOU3BOIHBIX.
Metonpl cunTe3a. KpeMHuiiopraHu4eckue COEIMHEHUsS: THIPHUbI, alIKWIbHBIE IPOU3BOJIHBIE,
COEIMHEHUS CO CBS3bI0 KpeMHuii—rerepoaroM. [Ipobnema «kpeMHueBoO# ku3HU». CUIIOKCaHBI,
MIOJIMOPTaHOCUIIOKCAHBI, METAJNIOCUIIOKCAHBI.

CunankeHsl, CUJIE€HBI, CUJIATpaHbl. [HIepBaieHTHbIE CTPYKTYpbl M UX POJb B CTAHOBJICHUU
TEOPHH HYKJICO(PHIBHOTO 3aMeLeHHs Yy aToMa KpeMHHsI. CXO/ICTBO M pa3iMyue MEXaHU3MOB B
XUMHUHM yriepoja M KpeMHHs. [leHTakoOpAMHalMOHHBIE WHTEPMEIUAThl, JIUTAHIHAS
peopraHu3anys, CTepeXuMHs peakelnii HykjIeo(uIbHOTO 3aMEelIeHNUS.

Opranuyeckre NPOU3BOAHBIE TIepMaHus, 0JIOBA U CBHHIA. OJIEMEHTAaJIKeHbl, MpodieMa
CTaOMJIBHOCTH, KPHUTUKA «IpaBWa JBOWHBIX CBSI3€H» M KOHUENIMU KHHETUYECKOH |
TePMOJIMHAMUYECKON cTabmnm3aruu. CoeauHEHUsT HU3IIEM ¢ BBICHICH KOOPAMHAITUH.
HeoOprunble peakiiuy mpucoeIMHeHUs OpraHoIITIIOMOAHOB.

CTpyKTypHBIE U DJIEKTPOHHBIE XapaKTepUCTHKH OCHOBHbIX THoB POC. Curma-nmsmOna —
cucremarusanus. Poip Kazanckoil mkossl XMMHUKOB B pa3BuTuu xumun @OC.

®ochaankuHbl U -aJKEHbl: CUHTE3, CBOMCTBA, CXOACTBO M paziuuue ¢ ojepuHamu. Hosbie
cTpoutenbHble 6510kH B qu3aitne @OC



49. Oprannueckue MpoU3BOAHBIE TPeXBaJIeHTHOrO (ochopa: HOMeHKIaTypa, GpochuHbl, GochuTh
u ux aHajord. budumpHOCTh. COBpeMEHHAss WHTEPHPETAlHs PEAKIMOHHOW CHOCOOHOCTH
coequnenuii P(III). Peakuust ApOy3oBa. BapuanTel Hekiaccuueckod peakiuu ApOy3oBa.
Peaxuus Ilepkona.

50. TuapodochopriibHbIE COSAMHEHHSI: CHHTE3, KUCIOTHOCTh, TUA/JHAS TayTOMEPHs, XUMUYECKUE
cBoiictBa. [IpousBoubie kUCIOT pochopa BeICHIEH CTEEHH OKUCICHUS: THO- U JUTHOKUCIOTHI
docthopa 1 ux 3¢pupeL: CUHTE3, TPUATHAS TAYTOMEPHS, KUCIOTHOCTbD, COJIH, KOMILICKCHI.

51. ®ochopunorponHbeie MEPErpynnupoBKUA. ToKcHYHBIE coeauHeHus (ochopa: NECTHIUIBI,
JIEKapCTBEHHbIE MpenapaThl, XUMUYECKOE OPYKHE, SKOJIOTUYECKHE MPOOIEMBI, «XeMOPOOHs» 1
«XEMOSJIITUAUS.

52. TunepBanentasie coequHenust Qocdopa: dochopansl u  docdopaTel. IDICKTpOHHAS U
MIPOCTPAHCTBEHHAS CTPYKTYpa, alTUKOPHIBHOCTD, POJIb 3TUX COCTUHEHHM KaK HUHTEPMEINATOB B
nporeccax HyKJIeouIbHOTo 3aMenieHus y atoma docdopa.

53. Opranuueckre MPOU3BOJIHBIE MEPEXOTHBIX MeTayyioB. [Ipupona cBs3HM 3JEeMEHT-IEePEeXOHbIN
MeTaul. o-KoMIUuleKChl, METOABl TMONY4YEeHUS M OCHOBHBIE DPEAKLIUHU: JIAOMIBHOCTH CBSI3U
yriaepoA-MeTalll, pPEaKIUH OKHUCIUTEIBHOTO MPHUCOSAMHEHHUS U  BOCCTAHOBHUTEIHLHOTO
AIIMMUHHUPOBAHUSI.

54. OnedrHOBBIE KOMILIEKCHI, CTPOCHUE, TPOPU/A CBS3U METaI-0Je()rH, JOHOPHO-AKIIETITOPHAS U
JaTHBHAsT KOMIIOHEHTHI, UX pPOJIb B ONPEACICHUH PEAKIIMOHHON CIIOCOOHOCTH KOMIUIEKCOB
KaTHOHOB U HOJIb-BAJIEHTHBIX METAIIJIOB.

55. OCHOBHBIE pEaKUU U UX IPUMEHEHUE B IPOMBIIUIEHHOM OPraHU4e€CKOM CHUHTE3E.

56. JlueHoBbIe KOMILJIEKCHI: TPUPOJA CBA3M METall — JIMEH, PEOopraHu3alus U H3MEHEHHE
PEaKIIMOHHON CIIOCOOHOCTH JM€HA B Pe3yJIbTaTe KOOPINHAIIHH.

57. HuknoGyraauen u mpobiieMa apoMaTHUYHOCTH. L[uKIIoneHTaqueHUIbHbIE KOMIUIEKChI: UCTOPUS
BOIIPOCA, «IIEHOBBIC» CTPYKTYPHI, PErYJISIpHBIE M aHTYJSPHBIE KOMIUIEKCHI, MHOTOIATyOHBIE
CTPYKTYpPBbI, apOMaTUYHOCTh, PEAKIIHS allIHPOBAHUSI.

58. ApeHOBBIE KOMIUIEKCHI: CTPOEHHE, METOJbl CHUHTE3a, CBOWCTBA — OIEKTPOPHIbHBIE U
HYKJICOQWIbHBIE PEAKIMH  apOMAaTHUYECKOTO  3aMEIICHMs, pEaKlMh BOCCTAHOBJICHHUS.
AnbTepHUPOBAaHHBIN OcH30J. PeakmmoHHash CIOCOOHOCTh B PEAKIMAX HYKICO(PHILHOTO
3aMellIeHus] B apeHOBOM JIMTaH Ie.

59. [IpomBITIIIEHHBIH KaTaan3 B PEaKIHsIX alKWIMPOBaHUS OeH301a.

60. AlleTuIeHOBbIE  KOMIUIEKCHI:  CTPOGHHME,  TalnTOBOCTb,  PEAKLUMOHHAs  CIIOCOOHOCTb
KOOPJMHUPOBAHHBIX AJIKHHOB.

61. IIpoMbITITIEHHBI METATIOKOMITJIEKCHBIM KaTanu3. Peakiuu BOCCTaHOBJICHHS, XHpaTbHbBIE
KaTaJIn3aTOPBI U CTEPEOKOHTPOIUPYEMBIE TTPOLIECCHI.

62. IIpobnema «Enantiomeric Switch». HoGeneBckue mpemMun B 006J1aCTH CTEPEOKOHTPOTHPYEMOTO
CHHTE3a MIPAKTUIECKH MOJIE3HBIX BEIIECTB.

2.2. TpeﬁoBaHnﬂ U KPUTCPUHU OLICHUBAHUSA OTBETOB UTOIOBOI'0o rocy1apCTB€HHOT0
IK3aMcecHa

1. B mpouecce rocy1apcTBEHHOIO 9K3aME€Ha OLIEHUBAETCSI YPOBEHb NE€JarOTMYECKON U
HCCJIEIOBATEIbCKOM KOMIIETEHTHOCTH AaclHpaHTa, YTO MPOSBISETCS B KBAIU(PUIMPOBAHHOM
IPEJCTaBICHUN PE3YJIbTATOB O0YUECHHUS.

2. [Ipu ompeneneHUM OLEHKH YUUTHIBAETCS TPAMOTHOCTH IPEJICTAaBICHHBIX OTBETOB,
CTHJIb M3JIOKEHUS M obliee opopmileHHE, CIOCOOHOCTh OTBETHTh HA IOCTABIEHHBIN BOIPOC IO
CYIIECTBY.

3. Kputepun o1ieHOK rocy1apCTBEHHOI'O IK3aMEHa.!

«Omauuno» — COOTBETCTBYET HCHUEPIBIBAIOIIEMY H3JI0KEHUI0 M COACPKAHMIO BOIPOCA.
AcnupaHT JAEMOHCTpUPYET KaK 3HaHME, TaK M IIOHMMAaHUE BOIPOCA, a TaKXKe IPOSIBIISIET
CIIOCOOHOCTh MPUMEHUTH MEAArornyecKue, ucciaeaoBaTeabckue 1 "HHOPMAIIMOHHbIE KOMIIETEHLIUN
Ha MPaKTHKE M0 MPOQUITIO CBOETO 0O0yUESHHUS.



«Xopowo» — oleHKa, KOTOpas B OCHOBHBIX YepTaX OTpPa)kaeT COJCpPXAaHUE BOIMPOCA.
ACnHMpaHT JCMOHCTPHpPYET KaK 3HAHWE, TaK M TIOHUMAHHWE BOIPOCA, HO HCIBITHIBACT
HE3HAYMTEIIbHBIC MNPOOJEMBbI TPU TPOSBICHUH CIIOCOOHOCTH TPUMEHUTh IE€Jaroru4ecKue,
UCCIICIOBATEeIbCKUE M WH(MOPMAIIMOHHBIE KOMIICTCHIIMM Ha TMPAKTHKE IO TMPO(GHII0 CBOEro
00y4eHUsI.

«Yooenemeopumenvro» — OICHKA, KOTOpas B OCHOBHBIX YepTaxX OTPAXKACT COICPIKAHUE
BOMpOCa, HO JOmyckaroTcs ommbku. He Bce MOMOXKEHHS pPACKPBITHI MOJTHOCTBIO. MMeroTces
(dakTHueckue mpoOesbl U HE MOTHOE BIIaJIeHUE JuTepaTypoil. Hapymarorces HopMbl Gritocockoro
SI3bIKA; HMMEETCS HEYETKOCTh M JIBYCMBICJICHHOCTh MUChbMEHHOM peun. Crabas mpakTHYecKas
NPUMEHUMOCTh TEIarOrMYecKhX, HCCIICAOBATEIbCKAX W HMH()OPMAIMOHHBIX KOMIICTECHIIMH T10
po(dUITI0 CBOETO 00YUICHHUS.

«HeyoosnemsopumenvHoy — OlEHKA, KOTOPYIO TIOJIy4aeT OOYdYaloUIMiCsS HE pPacKphIB
conepxanue Bompoca. ViMeroTcst TpyOble OMIHOKH, a TaK)Ke HE3HAHUE KIIFOYEBBIX OMPEACICHUN U
muteparypbl. OTBETHI HE HOCAT pa3BEPHYTOTO H3JIOKEHUS TEMbI, Ha JIMIO OTCYTCTBHE
NPAaKTUYECKOrO MPUMEHCHHS I€JarOTH4YeCKUX, HCCIACIOBATEIbCKMX W HH(POPMAIIMOHHBIX
KOMITCTEHIIMI Ha MPAKTHKE 10 MPO(UITI0 CBOETO 00y4eHUSI.

AcnupaHThl, TOJYYHMBIIHE TI0 pe3yabTaTaM TOCYJapCTBEHHOIO JK3aMeHa OIICHKY
«HEYIIOBIICTBOPUTEIBHO»,  HE  JIOMYCKAIOTCS KO  BTOPOMY  O3Talmy  TOCYIapCTBEHHOIO
aTTECTAIIMOHHOTO MCITBITAHUS — HAYYHOMY JTOKJIATY.

Ta6auma cooTBeTCTBUS KOMIETEHIHil, KPUTEPHEB OLEHKH WX OCBOEHHS W OLEHOYHBIX
CPEICTB rocy1apCcTBEHHOI0 K3aMeHa

. IMoka3zarenb popmMupoBaHus
PacumdpoBka komnereHuu, eé

— KOMIIETEHIIUH JJIS1 JAaHHOM OueHo4HOeE CpecTBO
AUCHHUIIJIMHbI
CdopmupoBaHHbIE
CUCTCMATHUYCCKHUC 3HAHUA
CIIOCOOHOCTH K KPUTUYCCKOMY METOJIOB KPUTHYECKOTO
AHaJIN3y U OLCHKE COBPEMCHHBIX aHaJIM3a U OLICHKH
HAay4YHBIX JIOCTUKEHUH, COBPEMEHHBIX HAyUHBIX Bomnpocer 1-7 u3
TCHCPUPOBAHNUIO HOBBIX I/I,Z[eI\/'I pu ,Z[OCTI/DKCHI/H\;I, a TaK)XKe METOJ0B «HepeqHH BOIIPOCOB K
PEIICHNU UCCICIO0BATCIIbCKUX U T€HEPUPOBAHUSA HOBBIX I/Ulef/'l ToCyaapCTBECHHOMY
MPaKTHYCCKUX 3a/1a4, B TOM YUCJIC B IIPU pELIEHUU OK3aMCHY»
MCKIANCHUIITIMHAPHBIX obnacTax HCCICIOBATCIBCKUX U
(yK'1)1 IIPAKTUYCCKUX 3a7a4, B TOM

YUCJIC MCKIUCHTUIIIIMHAPHBIX

CIIOCOOHOCTH POEKTUPOBAThH U

OCYHICCTBJIATH KOMIIJICKCHBIC Cq)OpMI/IpOBaHHLIC

HCCIICAOBAHMS, B TOM YHCIIE CHCTEeMATIUCCKIe Bompocsr 8-16 u3
MCKIAUCHUIITIMHAPHBIC, HA OCHOBE MpEeICTaBIEHUS O METOAAX «HepeqHH BOIIPOCOB K
OEJIOCTHOI0 CUCTEMHOI'O HAYYHOI'O HayIIHO-I/ICCJ'I€I[OBaT€J'II)CKOI\/'I ToCyaapCTBECHHOMY
MHUPOBO33PEHUA C UCITIOJIb30BAHUEM NEeATEIILHOCTHA OK3aMEHY»

3HaHUU B 00JIACTH UCTOPUU U
dwmtocopun nayku (YK-2);

VYcnensoe U cucTeMaTuyeckoe

TOTOBHOCTH Y4acCTBOBAaTh B paboTe ClIeIOBaHHE HOpMaM
occnﬁcxnxy;Mencn a OJIII)-IBIX 1} I/IZILMTLIM B Hap HOI’V[ Bonpockr 17-42 u3
b yHap P T . «IIepeuHst BOIPOCOB K
UCCIIEI0BATEIbCKUX KOJIJIEKTUBOB OOIICHHH, JUIS YCTICTITHOM
. rOCyJJapCTBEHHOMY
10 PEIICHUIO HAYYHBIX U HAYYHO- paboTHI B POCCHICKHX H KIAMEHYY
obpasoBatenbHbIX 3a1a4 (YK-3). MEXyHApOIHBIX y
MCCIIEIOBATEILCKUX




KOJUIEKTUBAX C ICJIbIO PEIICHUS
Hay4HbIX U HAy4HO-
o0pa3oBaTeNbHBIX 33724

CdopmupoBanHas criocoOOHOCTb
OCYIIECTBISITH HAYYHO-
HCCIIEI0BATEIIbCKYIO
JIEATEIBLHOCTh B 00J1aCTH
XUMHUH 3JIEMEHTOOPTaHMYECKUX
COCIUHEHHH C UCHOIb30BAaHUEM

CIOCOOHOCTh CAMOCTOSITEIIHHO
OCYIIECTBIISITh HAYYHO-
UCCIIEIOBATEIIBCKYIO JESTEILHOCTh B
COOTBETCTBYIOLICH
npodeCCHOHAIBHON 00J1aCTH C

Bomnpocsr 43-62 u3
«[lepeuns BonpocoB K

UCTIOJIb30BAaHUEM COBPEMEHHBIX rOCyJapCTBEHHOMY
COBPEMEHHBIX METOJIOB
METOJIOB MCCJICIOBAHUS U IK3aMEHY»
UCCIICIOBAaHMS U
UH(POPMALMOHHO-
. nH(OPMALIMOHHO-

KOMMYHHKAIIHOHHBIX TEXHOJIOTHMA KOMMYHHKAIHOHHbIX
(OTIK-1); Y Ny

TEXHOJIOTHI

2.3. Hayunblii 1okaajg

HayuynbIM [0KIagoM sBJsIeTCS NPEACTABICHHE pPE3yJNbTaTOB COOCTBEHHON HAay4dHO-
UCCIIEIOBATEIILCKONW pabOThI, BBHIOJHEHHOW OOydJalomMMcs B XOA€ OOydeHHUS B acHHpaHType.
[IpencraBieHne HaAy4HOrO JOKJIa/1a COCTOUT COOCTBEHHO U3 JECATUMUHYTHOI'O Hay4HOrO JOKJIaja
U TOCJICTYIOIINX OTBETOB O0YUAIOIIETOCs Ha BOMPOCH WICHOB [ 0CyIapCTBEHHOU aTTeCTAlMOHHOM
KOMHCCUH 110 TeMe paboThl. Llenb mpencTaBiieHUss HaydyHOro JOKJana - JIEMOHCTpALUsl CTEHNEeHU
TOTOBHOCTH BBIITYCKHUKA K BEJIEHUIO MPOPECCHOHATbHON HayYHO-UCCIIEOBATEIbCKON U HAy4YHO-
NEAArorn4eCKON JESATEIbHOCTH.

B xonme mpencraBieHMs HAy4dHOro JOKJaza y OOy4arollerocs IPOBEPSETCS CTENEHb
OCBOEHUS KOMIIETCHIIWN:

o YMEHHE IPUMEHATh OCHOBHBIE 3aKOHBI XUMUU MPU OOCYKJIECHUH MOJYYEHHBIX PE3YJbTaTOB,
B TOM YHCJIC C IPUBJICYCHUEM HHPOPMAIIMOHHBIX 0a3 naHHbIX ([1K-1);

o CIOCOOHOCTh AHAIM3MPOBATH MOJIYYECHHBIE PE3YJIbTATHI, AeidaTh HEOOXOAWMBIE BBIBOJBI U
dopmynuposats npemioxkenus (I1K-2);

o BJIa/ICHHE METO/AMHU TUIAaHWPOBAHUS, PETHCTPAIlMM U 00paObOTKU pe3ysIbTaTOB XUMHUYECKOIO
DKCIEPUMEHTA, OCHOBHBIMH CHUHTETHMYECKMMHM M aHAJIUTUYECKMMHM METOJAaMU IIOJyYEHUS U
Uccie0BaHus XUMHUeckux BeiecTs u peakiuii (ITK-3);

o BJIJICHUE COBPEMEHHBIMU KOMIIBIOTEPHBIMU TEXHOJOTHSIMH, IPUMEHSEMBIMH IIpHU
00paboTKe pe3ynbTaToOB HAay4yHBIX HKCIEPUMEHTOB U cOope, 00paboTKe, XpaHEHUU U Iepesadu
uHGOPMAIIUH TIPH MPOBEJICHUN CAMOCTOSTEIbHBIX HayIHbIX uccienoBanuii (ITK-4);

o ¢dbopmHpoBaHUEe ONBITa NMPO(YECCHOHAIBHOTO Y4acTHUs B HAYYHBIX JUCKYCCUSAX, YMEHUEM
NPEJCTABIIATH MOJIyYeHHBIE B HCCIIEIOBAHUAX PE3yJbTaThl B BU/I€ OTUETOB U HAYyYHBIX MyOIMKaUn
(IIK-5);

o CIOCOOHOCTh OPraHU30BATh U MPOBOJUTH UCCIIEAOBAHMS B pAMKaX XUMHUYECKHX U CMEXHBIX
crnermanbHoctei (ITK-6).

BrinonHeHHas HayuyHO-HcCCienoBaTeNNbcKasi padoTa JOKHA COOTBETCTBOBATH KPUTEPHSIM,
YCTAHOBJICHHBIM JIJIS1 HAYYHO-KBaNU(UKaMOHHOM paboThl. TemMa HayyHOro JOKJIaaa onpeaessercs
UCXOJS M3 TEeMAaTHKH Hay4YHO-HCCIEA0BATENbCKON pabOThl, BHIMOIHEHHON acCIMpPAaHTOM 3a BpeMs
ero oOy4eHus B acClUpaHType.

[Ipn ounenuBannm HayuyHoro joknaaa ['AK paccmarpuBaer Takue KpUTEpHH, Kak
aKTyaJIbHOCTh M HOBH3HAa HAay4HOI'O HCCIIEIOBAHMS, JOCTOBEPHOCTh IPEICTABIECHHBIX B JOKIAJE
JAHHBIX U KOPPEKTHOCTh MX OOOOIEHMS], JIOTMYHOCTh IMOCTPOEHUS J0KJIa/na, a TakkKe HaydHas
SpynuIMs oOyuatomierocs (onpeaessiercs B Xo/ie OTBETOB JOKJIAAUuKa Ha Borpockl wieHoB ['AK).
Pe3ynbrarthl mpeacTaBiIeHMs] HAYYHOTO JIOKJIa/la OMpPENENSIIOTCS OIEHKAMH <GalllULICHO», «HE
3amuuieHo». OLeHKa «3allMILIEH0» 03HAa4aeT YCIEHIHOE MPOXO0KIEHUE MPEICTABICHHUS] HAyYHOTO
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JOKJiaaa. Hpel[CTaBJIeHI/Ie HAay4YHOI'o JOKJIaJla CHUTACTCA YCICHIHbIM, C€CJIM OLCHKA <«3alllUuIICHO»
BBICTABJISACTCA KBaJ'II/I(bI/II_[I/IpOBaHHBIM OOJILIIIMHCTBOM YJICHOB KOMHCCHH,

OLICHUBAaHWHU AOKJIaja.

OOyuaromuiicsi  cYMTaeTCs

arTeCTallMio aclupaHTa B TOM Cliy4dac,

['HNA.

Tabauma coOTBEeTCTBUSI KOMIIETEHIMH, KPUTEpPUEB OLEHKH HMX OCBOEHHSI M OLEHOYHBIX

YCII€UIHO Impomeanunum

CpEeaACTB NMPEACTABJICHUA HAYYHOI'0 JOKJIaaa

['ocynapcTBeHHyIO
€CI OH II0JIy4aeT IIOJOKUTENbHYIO OLIEHKY
['ocynapctBenHoMm 3x3amene [ MMA u oneHky «3aliuiieHo» Ha MPeACTaBIeHUU HAYYHOIO JOKJIajaa

PacmmmdpoBka komnereHuuu, eé
HHJIEKC

Ilokazarennb (popMupoBaHUA
KOMIIeTCHIIUH 1JIsl JaHHOM
AUCHHUIINHBI

OunenouHoe Cpeacreo

YMCHUC ITPUMCHATH OCHOBHBIC
3daKOHbI XUMHUH IIPpH O6CY)KI[CHI/II/I
MOJIYYCHHBIX PC3YyJIbTaTOB, B TOM
YHUCJIC C IIPUBJICYCHUCM

nH(pOpMAIIMOHHBIX 0a3 JaHHBIX
(IIK-1);

JleMoHcTpanus Tpuaabl
«3HaHUE-YMEHHEe-HABBIK» B
YCTaHOBJICHUH COOTHOIICHHS
«CTPYKTYpa/CBOMCTBa» B
00J1aCTH XUMHUU
AIIEMEHTOOPTAaHNMYECKUX
COCIUHCHUI

CopepxaHue Hay4YHOTO
JoKJIaaa

CIIOCOOHOCTB aHAIM3UPOBATH
MOJIy9YECHHBIC PE3YIIbTATHI, 1EJIaTh
HEOOXOIMMBIE BHIBOIBI H
dopmynuposats npeanoxenus (I1K-
2);

JleMOHCTpaIus TPUAIbI
«3HAHHE-YMCHHE-HABBIK» B
YCTAHOBJICHHMH COOTHOIICHUS
«CTPYKTYpa/CBOMCTBa» B
00JIacTH U3yd4aeMon
JICITUTUIAHBI

COI[ep}KaHI/Ie HAay4YHOTr'O
JOoKJiaaga

BJIQJICHHE METOJJaMU TJIAHUPOBAHUS,
perucTpanuu u 006padboTku
pE3yJIbTaTOB XUMUYECKOTO
AKCIIEPUMEHTA, OCHOBHBIMH
CUHTETUYECKUMHU U
AQHAJTUTUYECKUMH METOJaMU
MOJIYYEHUS U UCCIIEI0BAHMS
XUMHUYECKHUX BEIIECTB U PEaKIIUM

(TK-3);

Bnagenue meronamu
IUTAHUPOBAHMSI, PETUCTPALIUU U
00paboTKHU pe3yIbTaToOB
XUMHUYECKOI0 IKCIIEPUMEHTA,
OCHOBHBIMHM CHHTETUYECKUMHU U
AHAIUTUYECKUMHU METOAAMHU
IIOJIyYEHUS U UCCIIEIOBAHUS
XUMHYECKHX BEIIECTB U
peakiuii B 001acTH U3ydaeMoin
JUCIUTINHBI

COI[ep)I(aHI/Ie HAay4YHOT'O
JOoKJiaaga

BJIaZICHUE COBPEMEHHBIMU
KOMITBIOTEPHBIMH TEXHOJIOTHSIMH,
IpUMEHSIeMbIMH ITpU 00paboTKe
Pe3yJIbTaTOB HAYyYHBIX
HKCIEPUMEHTOB U cOope, 00paboTKe,
XpaHEeHHUH U nepeaadn uHdopmanum
NP TIPOBE/ICHHH CAMOCTOSTEIBHBIX
HayuHbIX uccnenoBanuii (I1K-4);

Brnanenue coBpeMeHHBIMH
KOMITBIOTEPHBIMH
TEXHOJIOTUSAMH,
MPUMEHSEMBIMH TIPU
00paboTKe pe3ysIbTaToB
HAYYHBIX SKCIICPUMEHTOB U
cbope, 00paboTKe, XpaHEHHUH U
nepenayu “HGopmManuu npu
MPOBEJICHUU CaMOCTOSTEIBHBIX
HAYYHBIX UCCIICIOBAHUI B
o0J1acTH n3ydaeMon
JIMCITUTITHHBI

CopepxaHue Hay4YHOTO
JIOKJ1a/1a

dbopMUpOBaHUE OTIBITA
MpoeCCHOHAIBHOTO YJaCcTHsI B
HAYYHBIX JUCKYCCUSX, YMECHHEM
NpEaACTaBJIATH IMOJIYYCHHBIC B

YMeHue NnpeacTaBisaTh
ITOJTyYEHHBIE B HCCIIETOBAHUAX
pe3ynbTaThl B BUAE OTYETOB U

HAyYHBIX MyOJIMKaIMi

Benenve HayyHoM
JUCKYCCUU C WICHAMH
I'AK 1o 3aBepuieHuo
HAay4HOIO OKJIaaa

YYacTBYIOIIUX B

HUTOI'OBYIO




WCCJICIOBAHMSX PE3Y/IbTaThl B BUJIC

OTUYETOB U HAYYHBIX MyOIMKAIIHIA

(IIK-5);

CIIOCOOHOCTH OPraHU30BAThH U CriocoOHOCTh OpraHnU30BaTh U

MIPOBOJIUTH UCCIIECAOBAHUS B paMKax MIPOBOJIUTH UCCIICAOBAHUS B ConeprkaHue HAy9YHOTO
XUMHYECKHUX U CMEKHBIX pamMKax XUMHUYECKUX U JIOKJIaa
cnenuanpaocreit (ITK-6). CMEXHBIX CIIEIMAILHOCTEN

3. Iopsiaok npoBeeHUs aneJIsIun

[To pe3ympTataM rocynapcTBEHHBIX ATTECTAMOHHBIX HCHBITAHUNA OOYYalOUIMICS HMEET
npaBo Ha anesiuio. OOydaromuiicss MMeeT MpaBO MOJaTh B aNeIUISIIMOHHYID KOMHCCHIO B
NUCHbMEHHOM BHUJC aNe/UIIHI0O O HApYIICHHH, MO €ro MHEHHUIO, YCTaHOBIICHHOW IPOLEIYpPHI
MPOBEJCHUS  TOCYIapCTBEHHOI'O  aTTECTAIMOHHOTO  HUCIHBITaHWsA. PeriaMeHT  Ha3HaueHUs
amneJUIIIMOHHON KOMHUCCHHU, CPOKOB TIOJ[aud Ha areuUILHUI0, PErjaMeHT paboThl anesuIsIuOHHON
KOMUCCHUH ¥ TPOBEACHUS CaMOW Mpomenypsl ameusuuu onpenensercs [lomoxenuem o
rOCYJapCTBEHHON MTOTOBOM aTTeCTAIlMM HAYYHO-IIEJArOTUIECKUX KaJPOB BBICHICH KBaTU(DUKAIIUH
(acriupantypa) @DemepasbHOTO TOCYIAPCTBEHHOIO  aBTOHOMHOTO  YUPEKICHHS  BBICIIETO
oOpa3zoBanus "Kazanckuii (IIpuBomkckuil) ¢penepalibHblil yHUBEpCUTET" .

4. YHEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
4.1. OcHoBHas1 JIUTEpaTypa

1. Cemuukos, }O./l. BBenenue B XUMHUIO MOJMMEPOB: yueOHOE MOCOOME /JISl CTYIEHTOB BBICIIUX
y4eOHbIX 3aBefieHuM, oOyuatomuxcs no HampasieHuto BIIO 020100 "Xumus" U cnenuaibHOCTH
020201 "dyngamenrtanpHas u npukinagHas xumusa" / FO.Jl. Cemuwmkos, C.®. XXwunsmos, C.J.
3aiiieB.—Cankr-IlerepOypr [u np.]: Jlanb, 2012.—222 c.:

2. Knenun B.W., ®enycenko 1.B. BbicokoMoieKyIsIpHbIE COEIUHEHUS: YUEOHUK. [DIEKTPOHHBIN
pecypc] — 2-e m3n., ucnp. — Cankr-IlerepOypr, 2013. — 512 c.

Pexxum noctyma:http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=5842

3. CemumkoB [O. [, KumenoB C. ®., 3aiines C. JI. BBenenwe B XHUMHIO TOJUMEPOB.
[DneKTpOHHBIN  pecypc] —  Cankr-Ilerepbypr: Jlanb, 2012. — 224 c¢. Pexum
noctyna:http://e.lanbook.com/books/element.php?pll_cid=25&pl1 1d=4036

4.2. lonotHUTEIbHAS JTATEPATypPa

1. PeyroB O.A., Kypu AJL, byrun K.II. — Opranuueckas xumus. 4 4y. CrpoeHue
QIIOMUHUHOpPraHuyeckux  peareHtoB .— M.: bunom. JlabGoparopust  3Hanmif, 2013
http://e.lanbook.com/view/book/3155/page55/

2. OnpmenOpoiix K. Meramnooprannueckas xumus. — 2-¢ u3a. — M.: bunom. JlaGoparopus
3HaHu#, 2014. — 745 c. http://e.lanbook.com/books/element.php?pll 1d=50536

3. KoBanenko JI.B. buoxummudeckrie OCHOBBI XUMHH OHOJOTMYECKH AKTHBHBIX BEIIECTB. - M.:
bunowm. JlabopaTtopus 3Hanui, 2012. — 229 c. http://e.lanbook.com/books/element.php?pll _1d=3160

PexoMenayemasi jmreparypa:
1. Tpasenp, B.®. Opranndeckas xumus. [Tekcr]: B 2 1./ B.®.TpaBens — M.: U3narenbcko-
KHUTOTOPTOBBIN IIeHTp Akanemkuura, 2008. —2 1. - ISBN  978-5-94628-318-2, 978-5-
94628-320-5

10




2. Illabapos, FO.C. Oprannueckas xumus. [Tekcr] / FO.C.11labapos — M.: Xumus, 2001. — 848
c.- ISBN 5-7245-1180-0

3. Heitnang, O.4. Opranudeckas xumus [Tekct]: Yueb. nnsg xum.cren. By30B. / O.5.Heitnanyg
— M.: Bricmias mkonaa, 1990. - 751 c.

4. PobGepre, k. OcHosl opranndeckoit xumun. Ku. 1,2. [Tekcr] / Ix.Pobeprc, M.Kacepno —
M.: Mup, 1978. - 2 1.

5. Cwmur, B.A. OCHOBBI COBPEMEHHOI'0 OpPraHMYECKOro cuHre3a [Tekct]: yd. mocoOue s
By30B / B.A.Cmur, A.J[.Jlwnbman - M.: bunom. JlaGoparopus 3nanmii, 2009. — 750 c. -
ISBN: 978-5-94774-941-0.

6. beprep, B. Opranukym [Tekct]: B 2 1. / B.beprep, X.bekkep, P.bekkept, K.I'eBanb,
@.I'ernr — M.: Mup, 2008. - 2 1. - 5-03-003805-1, 5-03-003807-8.

7. Ilpaktuueckue padboThl o opranndeckomy cuuTesy [Tekct] — Kazann: KI'Y, 2002.

8. Kypu, AJL 3agaum mo opranmueckoid xumuu ¢ pemenusmu [Texct] /AJLKyprn - M.:
bunowm. JlabopaTopus 3Hanui, 2006. - 264c. - ISBN  5-94774-399-x.

9. Jm, Ix.Jx. mennsle peakuuu. MexaHuU3Mbl opraHudecknx peakmnwii [Tekct] (mep. ¢
anri. s3eika) / JIxk.J[x.JIu - M.: bunom. Jlaboparopust 3nanuii, 2006. — 456¢. - ISBN  5-
94774-368-X, 3-540-40203-9.

10. PomanoBckuii b.B. OcHoBbl xumuueckoir kunetuku [Tekcr] / b.B. PomanoBckuii - M.:
Ok3amen, 2006. —415c¢. - ISBN  5-472-1551-0.

11. Nuenposckuii, A.C. Teoperuueckue ocHOBbl opranudeckoi xumuu |[Tekcr] / A.C.
Juenposckuii, T.M.Temuukona — JI.: Xumus, 1991. - 555 c.

12. Caiikc, I1. Mexanu3mbl peakiiuii B opranndeckoir xumuu [Tekct] (mep. ¢ aHri. s3pika) /
I1.Caiikc - M.: Xumus, 1991. - 448c.

13. Mapu, JIx. Oprannyeckas xumus [Tekcr]: B 4 1. (mep. ¢ anra. s3bika) / k. Mapu - M.:
Mup, 1987 — 1988. — 4 T.

14. Jlxxexkcon P.A. BeneHnue B usydeHue MexaHU3Ma oprannyeckux peakuuid [Tekct] (mep. ¢
anri. si3pika) / P.A.Jxekcon - M.: Xumus. 1978. — 286c.

15. JIxxoucon K. Ypasuenue ['amera [Tekct] / K.Ixoncon - M.: Mup, 1977. — 240c.

16. bekkep, ['. BBenenne B 351eKTpOHHYIO TEOPHIO OpraHndeckux peakiuii [ Tekcr] (mep. ¢ Hem.)
/ T .bekkep — M.: Mup, 1977. - 658 c.

IIporpammuoe ob6ecneuenune n UnTepHeT-pecypcesl

http://www.chemguide.co.uk/mechmenu.html
http://www.chem.ox.ac.uk/vrchemistry/iom/
http://crab.rutgers.edu/~alroche/MechanismInOrgChem.html
http://www.chemhelper.com/mechanisms.html

http://www.nanoware.ru/
http://www.nanonewsnet.ru
http://nanoblog.ru
http://www.nanometer.ru
http://www.nano-technology.org
http://www.nanojournal.ru

http://www.chem.asu.ru/org/supramol/programm.html

http://www.chemistrydaily.com/chemistry/Supramolecular_chemistry
http://www.freebookcentre.net/Chemistry/SupraMolecular-Chemistry-Books.html

5. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
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http://www.chemguide.co.uk/mechmenu.html
http://www.chem.ox.ac.uk/vrchemistry/iom/
http://crab.rutgers.edu/~alroche/MechanismInOrgChem.html
http://www.chemhelper.com/mechanisms.html

KoMIuIekT y4eOHO-MeTOIUUECKUX JOKYMEHTOB, OIPENENSIONINX COJEPKAHUE U METOIbI
peann3annyu mnporecca oOyueHusl B aclMpaHType, BKIIOUAOLINHA B ce0s1: yueOHBIH miaH, pabodne
IPOrpaMMBbl  JUCUUIUIMH (MOJyJieit), mporpamMmbl MPaKTHKH, OOECHEUMBAIOUIMX PEaTH3aLHUI0
COOTBETCTBYIOLIEH 00pa3oBaTe/lbHOW TEXHOJOIMM, a TaKKe IPOrpaMMbl BCTYIIHTEIBHBIX
MCIIBITAaHUH, KaHIUJATCKUX 95K3aMEHOB — JIOCTYIIEH Ui TPO(ecCOpPCKO-MPeroIaBaTeIbckoro
cocraBa M aclUpaHTOB.

Ob6pasosarenbubiil npouece Ha 100% obecriedyen yueOHO-METOANYECKON TOKYMEHTALMEH,
HCII0JIb3YeMOH B 00pa3zoBaTelIbHOM IIpollecce.

Kazanckuii ¢enepanbHblii yHHBEPCHTET OOECIEYMBACT KaXk0r0 acCIUpaHTa OCHOBHOM
y4eOHOH M yueOHO-METOAMYECKOH JUTEepaTypoil, HEOOXOAMMOM IS YCIENIHOTO OCBOEHHSI
00pa3oBaTeNbHONM TNpPOrpaMMbl 110 HampaBieHHIO noaroToBkd 04.06.01 Xwumuueckue Hayku,
npopumo 02.00.08 — xumusi snemeHTOOpraHuyeckux coeauHeHuit. CoOcTBeHHas OUOIHOTEKA
YHHUBEPCUTETA YyHOBIETBOpsieT TpeboBaHusM [IpumepHOro mosoxeHus o GopMHpOBaHHH (OHIOB
OubnmoTekn  BBICHIErO  Y4eOHOro  3aBeleHHs. Peanu3amysi [porpaMMbl  aCIUPAHTYPHI
obecrieqnBaeTcs JOCTYIOM KaXKIO0ro aclupaHTa K poHaaM cOOCTBEHHOU OMOIMOTEKH, IIEKTPOHHO-
OMONIMOTEYHOH cHcTeMe, a TaKXKe HarJBIHBIM —IO0COOHMSIM, MYJIbTUMEIMWHBIM, ayauo-,
BUJIEOMaTEpUasIaM.

Kadenpa BM u DOC, obecneunBaroiiias yueOHBIN MpoIiece Mo HAIPABICHUIO TTOATOTOBKU
04.06.01 Xumuueckue Hayku, npodmmo 02.00.08 - XUMHUS 3JT€MEHTOOPTaHHYECKUX COEJIUHEHHH
pacrioyiaraeT MaTepHabHO-TEXHUYecKo 6a30if, oOecmedyHuBaronieil IpoBeJIeHUE BCEX BHUIOB
TEOPETUYECKON M MPaKTUYECKOM MOArOTOBKH, IMPEAYCMOTPEHHBIX Y4eOHBIM IUIAHOM AaclUpaHTa,
BKJIOUaeT B cebs JslabopartopHoe oOOpymoBaHHE JJisi OOECHedYeHHs] JUCIUIUIAH, Hay4dHO-
UCCIIeI0BATEILCKOM paboThl U mpakTuk. [lomMemmenus s caMocToATeTbHOM paboThl 00yJaroIuXcs
OCHAILEHBl KOMIIBIOTEPHOM TEXHHMKOH ¢ momkimoueHueM K cetd "MHTepHer" m obecneueHueM
JIOCTyIa B 3JIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly OpraHHU3aluy.

[TogroroBka acnupaHTOB oOecleYyeHa COBPEMEHHON MaTepUalbHO-TEXHUYECKOW 0a3oif,
COOTBETCTBYIOIIEH JEHCTBYIOIIMM CAaHHUTAPHO-TEXHHUUYECKUM HOpMaM M  obecrednBaromien
IPOBEJCHUE BCEX BHUJOB TEOPETHYECKOW M IPAKTHYECKOW MOJrOTOBKH, IIPELyCMOTPEHHBIX
yueOHBIM IIJJTAaHOM aclHpaHTa, a Takxke A(PPEKTUBHOE BBHINOJHEHUE IUCCEPTALIMOHHOW pabOTEI
(ayzuTopuu JUIsl CEMHUHAPCKUX 3aHATUN; ayTUTOPUH JJIsl JUCKYCCHI U KOJIJIOKBUYMOB). AyAUTOPUU
OCHAIIEHBl pa3JIMYHOM ammapaTypod [ JEeMOHCTpPAlldd HJUIIOCTPATHBHOTO MaTepHala;
MIPOBEJICHUSI CEMHUHAPCKUX 3aHATHH (B TOM 4yHcIe ¢ ucrnosibzoBanuem [1K).

Wcnons3oBaHue MyJIbTHUMEIUHHOrO 00OpyHOBaHUS B IIpOLlECCE MPOBEIACHHS JIEKLUU H
CEMUHApOB — KOMIIBIOTEPHBIH KJlacC C BBIXOJIOM B HMHTEPHET, OCHAIIEHHBIH IE€pPCOHAIBHBIMU
KOMITBIOTEPAMH (B TOM YHUCIIE CEPBED), JTa3€PHBIM MIPUHTEPOM U CKaHEPOM.

ITporpamMma cocraBnena B cooTBeTcTBUU ¢ TpeboBanmsiMu PI'OC BO mo HampaBieHHIO
noarotoBku 04.06.01 Xumuueckue Hayku (YpOBEHB MOJrOTOBKM KaJpOB BBICIIEH KBaTH(UKAIMN),
yrBepkieHHOro npukazoM MOuH P® ot 30 wmronsg 2014 r. N 869 u JoKadbHBIMH IIPAaBOBBIMH
axtamu Kazanckoro ¢enepanbHOro yHUBEpCUTETA.

ABTOD: "

3as. kad. BM 11 D0C ~a2/),

npoeccop "%M L B.J. Tankun
Penensenr:

[Tpod. xad. HEOPr. XUM 4 /

JIOKTOp XMM. HayK @L._. ®.B. JleBsaToB

YTBepxaena Y4ueOHO-METOIUYECKOM KOMUCCHEH XUMUUECKOTo HHCTUTYTa UM. A.M.ByTieposa
(mpotoxoi Ne 7 ot 31 aBrycra 2015 r.)
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