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[Iporpamma rocynapcTBEHHOTO dK3amMeHa (datee - [ D) cocTaBieHa:

- Ha OCHOBaHUH (peepasbHOro TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHaapTa (dazee -
@I'OC) x OCHOBHOHW 00pa3oBaTeNbHOW IpOrpaMMe BBICIIETO OOpa30BaHUS — MPOTrpaMMe
MOJArOTOBKA HAy4YHO-TIEAAroriyecKux KaJapoB B acnupaHtype no HampasieHuo 18.06.01
XuMHYecKasi TEXHOJIOTHS, YTBEPKACHHOrO npukazoM MunoopHayku Poccun ot 30.07.2014 Ne
883;

- ¢ yuetoM nipukaza Munobpuayku Poccun ot 30.04.2015 Ne 464 «O BHeceHUU U3MEHEHUI
B (enepanbHble TOCyJapCTBEHHbIE 0OO0pa30BaTeNIbHBIE CTAHAAPTHI BBICHIETO OOpa30BaHUS
(YpOoBEHb KaJIpOB BBICIICH KBATH(PHUKALINN)»;

- ¢ ydyetom npukaza MunoOpHayku Poccum 18.03.2016 Ne 227 «OO6 yTBepkacHUU
[Topsinka mpoBeneHUs TOC. UTOTOBOW aTTeCTallMU IO 00pa3oBaTesIbHBIM IporpammaMm BO —
porpaMMam MoJrOTOBKU HAayYHO-TIEAArorndeckux KaJpoB B aCIUPAHTYPE. ...»

ABTOpPBI-pa3pabOTUNKH:
1. Canoyrun B.1., un.-xopp. PAH, 3am. mupekropa no mayunoii pabore MOC YpO PAH
2. T'mazeipuna JL.H., k.1.H., no11., 3aB. OTnenom acnupantypsl MOC YpO PAH

AHHOTANUA ITPOI'PAMMBI

[IporpamMa mpeaHa3HAaYeHA Uil ACMHUPAHTOB, OOYYAIOUIMXCS IO 00pa3oBaTEIbHON
IporpaMMe BbICIIEro 00pa30BaHUs — IPOrpaMMe MOATOTOBKY Hay4HO-IIE€1arOrMuecKuX KaJpoB B
acnupantype uHcturyta (dazree - OOII) B cootBeTcTBUU OI'OC.

Ilens I'D — onpezneneHue COOTBETCTBUS pe3yJbTaToB OcBoeHUs oOywaromumucs OOII
tpedoBanusim OI'OC.

['ocymapcTBeHHBIN 3K3aMeH OTHOCUTCS K 0Oa3zoBoii wactu bioka 4 «['ocymapcTBeHHas
urorosas arrecrauus» (Oanee - I'MA) OOIL, siBisieTcst 00s13aTeIbHBIM JIEMEHTOM J1JIsl OCBOCHHSI.

IIporpamma I'9:
- COOTBETCTBYET:

e [IporpaMMe-MHHUMYMY  KaHAMJATCKOTO  3K3aM€Ha [0  CHEUHMaJIbHOCTU
«Opranuueckass XUMHUsI», YTBEpKIECHHON npukazoM MunHoOpHayku Poccuu Ne 274
or 08.10.2007 r., ¢ y4yeroM OCOOEHHOCTEHl TEMAaTUKHU CIOXKUBIIEHCS Hay4YHO-
MeJarornyeckou MIKoJIbl HHCTUTYTA

e pabounm nporpamMMam sneMmeHToB bioka 1 «/lucummaunsl (Moxymnun)» OOII mo
HanpasyieHuto noarotoBku 18.06.01 Xumuueckas TEXHOIOIHs, HAIPaBIEHHOCTH
«TexHOJI0rusl OPraHUYECKUX BELECTBY

e qpacrnopty HaydHoil cneuuansHoctu 05.17.04 (HampaBieHHOCTh «TeXHOIOTHS
OpPTraHUYECKUX BELIECTBY);

- IMeeT KOMILIEKCHBII XapakTep;

- OPMEHTHPOBaHA HA MPOBEPKY Y 3K3aMEHYEMOI'0 CIIOCOOHOCTH K YCTaHOBJICHHIO,
BBISIBJICHUIO U 0OOCHOBAHHIO CUCTEMHBIX CBA3EHM MeX Ay AMCUUIIIMHAMHU, BXoasmuMu B OOIT;

- COJIEPKHUT:

® COCTaB JIMCLMIUIMH, BKIFOYEHHBIX B ITporpammy 1’0
e [IepeyYeHb BOIIPOCOB, BHIHOCUMBIX Ha ['D
® PEKOMEHJAIMM IO MOArOoTOBKE K I'D, B TOM 4ucie nepedeHb PEeKOMEHAYEMOM
JUTEPATypBI U1l IOATOTOBKH K HEMY.
l'ocynapcTBeHHBIN SK3aMEH MPOBOAUTCS Ha YETBEPTOM Kypce (8 cemecTp) oOydeHHs B
COOTBETCTBUU € IpaKoM y4yeOHOTo IMporecca.

O6mas Tpymoemkocth I'D coctasmiset 3 3.e. (108 gac) B BUIe caMOCTOSTEIHHON pabOThI

aCIMpaHTa.
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Hanpasnenue noarotoBku - 18.06.01 Xumudeckasi TEXHOJIOTHS
Hanpasnennocts (npoduis) - TeXHONIOrUst OpraHun4eCcKUX BELIECTB

KBamuduxanus Beimyckauka: Mccnenoparens. [IpenonaBarens-uccienoBarenb
®opma o0yuenus: OuHas

1. OOmwue mos10xkeHUs1

1.1. [loaroroBka u caaya rocyapCTBEHHOTO UTOIOBOIO 3K3aMeHa (danee — U,
9K3ameH), B COOTBETCTBUU C (hefiepalibHbIM IOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
(0anee - @I'OC BO) (ypoBeHb MOATOTOBKH KaapOB Bhiciich kBanmupukanuu) u 4.3 «[lopsaka
OpraHu3allil W OCYULIECTBICHUS OO0pa30BaTEeIbHON JEATENBHOCTH MO 00pa30BaTebHbIM
IpoTrpaMMaM BEICIIET0 00pa30BaHMs - IPOrpaMMaM IMOATOTOBKH HAYYHO-TIEJAarOTHIECKUX KaJIPOB
B aclIUpaHType (aABIOHKTYpE)... (YTB. IpuKkazoM MuHucTepcTBa 00Opa3oBanus u Hayku PO ot 19
HOs10pst 2013 1. Ne 1259) siBnsieTcs mepBBIM 3TarioM 00s13aT€TFHON TOCYIapCTBEHHONW UTOTOBOM
attectrauus (danee - I'MA) oOyuatomerocsi (danee — acnupanma) W OCYIIECTBISIETCS TMOCIE
OCBOCHHSI OCHOBHOM 00pa30BaTeNIbHOM MporpaMMel (daiee - OOII) B moHOM o0BeME.

1.2. Utorossle ucnbiTanus, Bxoadume B coctas [ A, acnupanra:

- TOJKHBI TOJTHOCTBIO cooTBeTcTBOBaTH OOII o HanpaBieHUIO NOATOTOBKY HAyYHO-
[e1arorMyeckux KaJpoB B aCIUPaHType, KOTOPYIO OH OCBOMII 32 BpeMsl 00yUeHHS;

- MpeIHa3HauYEeHbI I E OLICHKH c(OpMUPOBAHHOCTH YHHUBEPCAIbHbIX,
o0mienpogpeccuoOHaNbHBIX ¥ MPOPECCHOHATBHBIX KOMIIETEHLUUH BBIMYCKHUKA aCIHUPaHTYpHI,
ONpEAEISAIONINX €T0 MOATOTOBIEHHOCTh K PEIIEHUIO TPO(EeCCHOHATBHBIX 3a/a4, YCTaHOBIIEHHBIX
dI'0C BO.

1.3. Ilporpamma I'M3:

- COCTaBJIEHA B COOTBETCTBUH C:

e tpebdoBanusimMu OI'OC BO no nanpasnenuto noarorosku 18.06.01 Xumunyeckas
TexHojorusi  (YpoBEHb TOATOTOBKM  KaJpoB  BbICIIEH  KBaJM(UKAIIH),
YTBEPKIEHHOTO nprkazoM MunobpHayku PO ot 30 utons 2014 r. N 883

e ¢ yyeroM n. 5 mpukaza Munobpuayku Poccun ot 30.04.2015 r. Ne 464 «O
BHeceHuu u3MeHeHuit B ®I'OC BO BO (ypoBeHb NOJATOTOBKU KaJpOB BBICHIEH
KBaJTU(DUKALIIN )»

e jokanbHbIMU npaBoBeIMU akTamu NOC YpO PAH,;

- IM€ET KOMIUIEKCHBIN XapakTep;

- OPMEHTHPOBAHA HA MIPOBEPKY Y 9K3aMEHYEMOT'0 CHOCOOHOCTH K YCTaHOBJIEHUIO,
BBISIBJICHHIO U 0OOCHOBAHHUIO CUCTEMHBIX CBS3EH MEXKAY YUEOHBIMHU TUCIUITIIMHAMU, BXOIAIIUMU
B OOIT,

- COZIEPIKUT:



COCTaB y4eOHBIX IUCHIUIUIHH, BKIIIOUEHHBIX B porpammy ['11D

MepeYeHb BOMPOCOB, BEIHOCUMBIX Ha ['1D

peKoMeHjaluu 1o noarotoBke Kk ['MD, B TOM yucie nepedyeHb peKOMEHyeMOn
JUTEpaTyphl IS TOATOTOBKU K HEMY.

1.4. Ilepeuenp BONPOCOB, BHIHOCUMBIX Ha I'D - 3aaHMs TEOPETUUECKON U TPAKTUUECKON
HaIlpaBJIEHHOCTH, [103BOJISIOIINE IPOBEPUTH Y BBIITYCKHUKA aCIIUPAHTYPHI:

- ¢(hOpMHUPOBAHHOCTH KOMIIETEHIINH, HEOOXOIMMBIX JUIS IPUCBOCHUS €My KBaTU(UKAUU
«[IpenonaBarenp-ucciaenoBarenaby, B TOM uucCle K paboTe IO BHEIPEHUIO Ppe3yJbTaToB
UCCIIEI0BATEIbCKOI EATEIbHOCTH B 00pa30BaTeIbHbIN IPOLIECC, @ UMEHHO:

CIIOCOOHOCTh K KPHTUYECKOMY aHAM3y M OIICHKE COBPEMECHHBIX HAyYHBIX
JOCTYDKEHUH, TeHEPUPOBAHUIO HOBBIX MJICH MPU PEHICHUU HCCIICOBATEIIbCKUX U
NPaKTHYECKHX 33124, B TOM YKCJIe B MEXAUCIUIUIMHAPHBIX obnacTsx (YK-1)
CIIOCOOHOCTh MPOCKTHPOBATh U OCYIIECTBIIATH KOMIUIGKCHBIC HMCCIICIOBAHUs, B
TOM YHCJI€ MEKIUCIUTUTMHAPHBIC, HA OCHOBE IEJIOCTHOTO CUCTEMHOTO HAYYHOTO
MHUPOBO33PEHHUSI C HCIIOIB30BAaHMEM 3HAHHWH B 00JacTH MCTOpuU U (uiocodun
Hayku (YK-2)

TOTOBHOCTh ~ y4acTBOBaTh B pabOTe€ pPOCCHHCKUX W  MEXIYHAPOIHBIX
HCCIICIOBATENIbCKUX ~ KOJUICKTHBOB IO  PEIICHWIO HAay4YHBIX W HAY4HO-
obpasoBatenbHbIX 3a1au (YK-3)

CIOCOOHOCTh M TOTOBHOCTH K OPTaHU3aIlMH U MPOBEACHUIO (PYHIaMEHTAIBHBIX U
MPUKJIAIHBIX HAYYHBIX UCCIEAOBaHUN B 001acTu XuMudeckux texnonoruit (OITK-
1)

TOTOBHOCTB K IIPEI0IaBaTEIILCKOM IEATEILHOCTH 110 OCHOBHBIM 00pa30BaTeIbHBIM
nporpammam Beiciero oopasosanus (OITK-6)

CMOCOOHOCTh K OpTaHU3allMl W CaMOCTOSTEIILHOMY TIPOBEICHHIO HAYyYHO-
HCCIIEIOBATENILCKOM ~ pabOTBl ¢ MOJNyYCHHEM  HAy4YHBIX  pe3yJbTaToB,
YJIOBJIETBOPSIFOIIMX YCTAHOBICHHBIM TpeOOBaHMsIM B H30panHo# obmactu (ITK-1)
BJIaJICHHE METOAaMU 0TOOpa MaTepHuaia, MPeroiaBaHusl 1 OCHOBAMH YIIPaBJICHUS
nporieccoM o0ydeHus B 00pa30BaTEbHBIX OPraHU3AIMAX BBICIIETO 00pa30BaHHS

(TK-2);

- CIIOCOOHOCTE:

CaMOCTOATENIbHO  OCMBICIATh W pelaTh  aKTyaJlbHble 3aJadyd  CBOEH
npodeccnoHaNbHOMN IeATENbHOCTH,

po¢eCCUOHANBHO M3JIaraTh CHEUaIbHYI0 HH()OPMAIHIO

Hay4YHO apryMEHTHUPOBATh W 3allMINAaTh CBOK TOYKY 3pPEHHUS, OIMUPasCh Ha
MOJIy4YeHHBIE 3HAHUSI, YMEHUS U C(OOPMUPOBAHHBIE KOMITETEHITUH.

1.5. 'ocynapcTBeHHBIN 3K3aMeH MPOBOAUTCS B YCTHOM opMe MO yTBEPKAEHHBIM
9K3aMEHAIlMOHHBIM OuieraMm, COJAEp)KallUM HE MeEHee TpeX BONPOCOB M3 MEpeyHs,
MIPEACTABJICHHOTO B JAaHHOU TIporpamme (1. 3).

1.6. Acniupantsl, He npouenmue I'A B popme I'D, k 3amure HayuHO-
KBaJIM(UKAIIMOHHOW pabOThl HE TOMYCKAIOTCS.

2. CocTaB Y4eOHBIX TUCHHIIIHH, BKJIIOYEHHBIX B IPOrPaMMy rocy1apcTBEeHHOT0

IK3aMcecHa

B nporpammy ['D BXoAsT BONIPOCHL, TOATOTOBIIEHHBIE 10 MaTEpHalIaM J1eMEHTOB bioka 1
«Jductumumnbt - (Monynu)» OOIl mo HampaBnenuto 18.06.01 Xwumuueckas TEXHOJIOTHS,
HAPaBIEHHOCTh « TeXHOJIOTHS OPTaHMYECKUX BEIIECTBY, B TOM YHCIIC:

- 0a30BOM YacCTH

Uctopus u punocodus Hayku;

- BApUATUBHOM YacCTH



TexXHONOrHsI OPraHUIEeCKIX BEIICCTB
Nudopmanmonno-oubauorpaduueckre pecypchbl 1 HAyKOMETPUUECKHUE
WHCTPYMEHTHI B HAYYHOU JCATEIBHOCTH
MeTo0510THS IPETIOJABAHS B BBICIICH IITKOJIE
CrtpoeHue U peakiiMOHHAas CIIOCOOHOCTh OPraHNYECKUX COCIUHCHHIMA
Teopust METOIOB HCCIIEIOBAHUS BEIIECTBA B XUMHUH
XemouH(popMaTHKa.

3. IlepeyeHb 3K3aMeHANMOHHBIX BONPOCOB

3.1. Incuuniauna 1.1. Uctopusi u ¢pusiocopusi HAyKu

3.1.1 ®unocodus Hayku, e€ 00BEKT, IPEAMET, CTPYKTYpa, HaydHas U o0Opa3oBaTelbHas
pOJIb.

3.1.2 TIlpoGnema B3auMOCBsi3H (HprIoco(uu 1 HAYKH U OCHOBHBIE KOHIICTIIINY €€
peLeHHMs.

3.1.3 MHcroku u HavaJio HAYKH Kak puocodckast mpodiiema.

3.1.4 KynbTypa, nuBuan3anus 1 Hayka. KynbTypHas 1 HIMBUIM3aLMOHHAS POJIb HAYKH.
CuueHTH3M U aHTUCIIUCHTHU3M.

3.1.5 Cneuuduka HayKy Kak BUAA KylIbTypsl. Hayka u qpyrue BUIbl KyIbTYPHI.

3.1.6 KynbTypHO-UCTOpHYECKHI KOHTEKCT pa3BUTHA HayKu. KynbpTypHO-
UCTOPUYECKHE TUIbI HAYYHOU PALlMOHATBHOCTH.

3.1.7 KoMMyHHKAaTHBHBIC aCTIEKTHI HAYKH.

3.1.8 Hayka kak colaibHbIil HHCTUTYT.

3.1.9 DTHueckue aceKThl HAYYHBIX HCCIIeIOBAHUN.

3.1.10 Paznuunsbie Buapl 3HaHud. Crienndrka HaydHOTO 3HAHUS 1 €70 KPUTEPHH.

3.1.11 OcHOBHBIC KJIaCChl HAYYHOTO 3HAHUS M UX JTUCIUIUTMHAPHAS OPTaHU3aIINS.
@DyHaMeHTaIbHbIE U IPUKJIAAHbBIE HAYYHbIC TUCIIUITIIMHBI.

3.1.12 YpoBHU U (pOpMBI HAYYHOTO 3HAHHS.

3.1.13 Ot muda Kk jorocy: MyTh CTAHOBJIEHUS aHTUYHOM (pritocouu 1 HayKH.

3.1.14 OHromoruveckue, THOCEOJOTHUECKUE U aHTPOIIOJIOTHIECKNE aCTIEKThI
¢mnocopun Cokpara u [Inarona.

3.1.15 Jloruka, ¢pusuka u MeTapuznka APpUCTOTEIS.

3.1.16 YueHus aHTMUYHBIX HATYpPUIOCOPOB O NEPBOHAYAIAX MUPA: ATOMUCTHKA
JlemokpuTa, 3MUKYypercTBO, MU(paropelcKo-IIaTOHNIecKast JTUHUS.

3.1.17 CouunanbHO-UCTOPUUYECKHE YCIOBUS (POPMUPOBAHUS CPETHEBEKOBOI
€BpONENCKON KYIbTYpHI.

3.1.18 OcHoBHBIEC XapaKTEPUCTUKHU CPETHEBEKOBOTO MUPOBO33pEeHHUs U (hrocopuu.
Cxonactuka kak ¢punocodckas Tpaauius eBporneickoro CpeaHeBeKOBbSI.

3.1.19 YHuBepcuteTsl — Ipoodpa3 eBponeickoil Hayku. CpeHeBeKoBast
Hatypdunocodus Kak STam B HAYYHOM ITO3HAHHH.

3.1.20 CouunokynbTypHbI€ YCI0BUS (POPMUPOBAHUS MUPOBO33PEHUS B SMOXY
Bospoxnenus.

3.1.21 Ilepeocmbicienue ponu yenoseka. Pehopmariust u koHTppedopMmarus.

3.1.22 Ponp «repmeTn3Ma U GOPMHPOBAHUE PAIIHOHATLHO-TTPAKTUYECKOTO B3IIIsAIA Ha
IIpupony B s1oxy Bo3poxaeHus.

3.1.23 OcHoBHbIE YepThI HATYPPHIOCOPCKOTO TIEpHO/Ia B PA3BUTHH HAYKH.

3.1.24 CouunanbHO-UCTOPUUYECKHUE U KYIbTYPHO-UICOIOIMUECKUE YCIOBUS
¢dopmupoBanus Hayku HoBOTro BpeMeHH.

3.1.25 Tlpupona 1 OCHOBHBIE CTpATETHH €€ MO3HAHU B HOBOEBPOIEHCKON HayKe.

3.1.26 dopmMupoBaHHE YKCIEPUMEHTAITBHO-MaTeMaTHIECKOTO ecTecTBo3HaHus B XV II-
XVIII BB.

3.1.27 OcHOBHBIE YEPTHI KJIACCHIECKON HAYYHOW KapTHHBI MUDA.



3.1.28 dunocodcekue u HaydyHbIE TPEATNOCHUIKH KPU3UCa KIACCHYECKON

panrOHAJIBHOCTH.

3.1.29 Kpuzuc NOHATHHA KIACCUYECKOTO €CTECTBO3HAHUS: PAa3BUTHE HJICH

OJICKTpOMarH€Tu3ma, CTaTHUCTHYECKOH (bHSI/IKI/I N TCOPHHU OTHOCUTECIIBHOCTH.

3.1.30 Ponp kBaHTOBOW MEXaHHKH B (POPMUPOBAHMH HEKIACCUYECKOI HAyKH.
3.1.31 OcHOBHBIE YepPThI HEKIIACCUYECKOW HAYYHOW KapTHHBI MUPa
3.1.32 dopmupoBanue «0omnbioil Haykn» B XX Beke. [lonstue HTP. CranoBnenue

obmero HaykoBeneHus B XX Beke.

3.1.33 CranoBienue KHOEPHETUKHU M Pa3IMYHbIC BAPHAHTHI TPAKTOBKH €€ IpeMeTa 1

G YHKIHA.

3.1.34 Nndopmanus kak BaXHEUIIIEE MOHATHE HAYKU X X BEKa.

3.1.35 dopMupoBaHUE CHHEPTETHKHU U €€ OCHOBHBIX TTOHSITHH.

3.1.36 OcobeHHOCTH MOCTHEKIACCUYECKON HayYHOU KapTUHBI MUDA.

3.1.37 W. Kanr kak ¢unocod Hayku. HeokanTraHCTBO 0 crienuduke coruanbHO-

r'yMaHUTapHBIX HayK.

3.1.38 CraHoBieHHE 1 OCHOBHBIE dTAIIbI Pa3BUTHUA IIO3UTUBU3MA. OCHOBHBIE nacu

IIOCTIIO3UTHUBHU3MA.

3.1.39 ®unocodckue Bonpocs Hayku B Teopun K. Mapkca 1 ux pa3BUTHE B paMKax

AUATICKTUYCCKOro MaTepruain3ma.

3.1.40 Dx3ucreHUANBbHO-(PEHOMEHOIOTUYECKOE OCMBICTIeHHE MpodieM (unocopun

HayKHU.

3.1.41 3naueHue CTpyKTypalu3Ma U MOCTCTPYKTYypalli3Ma B paMKax OCMBICTICHUS

dmrocopckux mpodiIeM ConraIbHO-TYMaHUTAPHBIX HAYK.

3.2. Incuumiauna 1.3. TexHoJI0THsl OpraHunvecKuX BellecTB
3.2.1. Teoperndyecknue OCHOBBI OPTraHMYECKOM XHUMHH W MEXaHHU3MBI PEaKIHii

OpPraHu4YCCKux COCJIMHECHUM.

1.

Knaccuukanuss opraHu4eckux COEIMHEHMH IO CTPOCHHMIO YIJIEPOJHOrO CKeJeTra |
(GyHKIMOHAIBHBIM  Ipynnam. AIMKIMYECKHe, KapOOIMKIMYECKHe, apoMaTHYECKHE,
reTepoluKInyeckue coenuHeHus. OcoOeHHOCTH apoMaTH4ecKuX coeauHeHui. IIpaBuio
X1oKkkens. Apomatnyeckue KapOOKaTHOHBI M KapOaHUOHBI.

OnpeneneHrue NOHATHSA «MEXaHU3M peakuuu». Poib 3JIEKTPOHHBIX U MPOCTPAHCTBEHHBIX
(akTOpOB B OCYLIECTBICHHM 3JIEMEHTAPHOI'O aKTa MEXAY pearupyrollMM{ YacTHIIAMU.
HykneodunbHsle, 31eKTpoduIbHbBIE U paJUKaIbHbIE peareHThl. FIX 0cOOEHHOCTH U OCHOBHBIE
tunel. Kinaccupukanuss XUMHMYECKMX peaklUui (peakiuu 3aMelleHus, NPUCOEAUHEHUS,
OTIIETIJICHUs, METAaTe3UCa, MOJIEKYJISIpHbIE TIEPErPYIITUPOBKH).

OnexkTpoduiabHOE 3aMelleHHe B apoOMaTHUeCKOM psay. m- U o-Komruiekcbl. MexaHusMm u
KMHETHUKA pPEaKkiui 3JeKTpouibHOrO 3aMernieHus. OpueHTanus Opu JIEKTPOYHIBLHOM
3amenieHuu. [IpocTpaHCTBEHHOE BIMSIHUE 3aMECTUTENEH.

HyxneodunbsHoe 3amenienne. OCOOEHHOCTH HYKJICO(PHIBFHOTO 3aMELICHUs] Y HEHACHIIIEHHOTO
U HAaCBIIIEHHOro aToMa yriepona. Oco0eHHOCTH peakuui HyKIeO(pHIBHOTO 3aMEIIEeHUs B
apOMaTHYECKUX COETUHEHUSX.

PanukansHoe 3amenienue. O6pazoBaHue U yCTOWYMBOCTD pajuKaioB. PajukanbHble peakinu,
MpOTEKaIMe MO IEMHbIM MeXaHu3MaM. BiusHue pa3nuuHbiXx (aKTOPOB HA MEXaHU3M
peaxiuil 1 COOTHOIIEHNE IPOAYKTOB (B TOM UHCIE — U30MEPOB).

Peakuuu npucoeannenus. Peakunu HykiI€o(QUIbHOTO, JEKTPOPUIBHOTO U PaJUKaIBLHOTO
npucoenuHenus. [Ipasuno MapkoBaukoBa u 3pdext Kapama.

Peakiun  oTmeruieHust  (SMMMHUHHUPOBAHUS). BHUMONEKYIsIpHOE HW  MOHOMOJEKYJISIPHOE
OTIIETUIEHUE.



3.2.2. MeTtoasl OTyYeHUsT OPTaHUYECKUX COCTMHCHUI
Tanocenuposanue. OCHOBHbIE METOABI M WX CpaBHUTENbHas oleHka. [lpsmoe
TaJIOTEHUPOBAHUE,  MCIOJB30BaHUE  TaJOT€HBOJOPOJOB,  MPUMEHEHHE  Cepo- |
(dbochopopraHuUecKUX TaJOUTHBIX COSAMHCHHM. MeXaHM3Mbl W peruocrnenuGpuuHoCTh
peakiuuii. 3aMeHa aToma rajoreHa Ha JApyrue aToMbl U TPYIIIIbI (Ha THAPOKCHIIBHYI0, aMUHO-,
[[MaH- U JIPYTUE IPYIIIIBI).
Oxucnenue. O61Me 3aKOHOMEPHOCTH. OKHUCIIEHHE METHJIBHBIX U METUJICHOBBIX T'PYMI J0
MEPBUYHBIX U BTOPUYHBIX CIIHPTOB, aJIbJIETUIOB U KETOHOB, KapOOHOBBIX KuciIOT. Haubonee
pacIpoCTpaHEHHBIE pEareHThl W YCJIOBUSA IPOBEACHUS peakuui. Peakuum oxkucieHus u
KaTaJIUTHYECKOro JerupupoBanusi. OKUCICHHE KPaTHBIX CBSI3eU YIiiepoa-yriepo. Pearentot
JUISL OKUCJICHHSI JIBOMHBIX W TpPOWHBIX cCBsized. Pacmierienue riukosiedd. OKUCIUTENbHOE
paciernjieHue BTOPUUHBIX CIUPTOB U KETOHOB.
Boccmanosnenue. Tunbl peakuuil BoccTraHoBieHus. ['mapupoBanue. Kartamusaropsl, ux
noyiyueHue u cpoiictBa. ['maporenonn3. OOpazoBaHNe HOBBIX CBS3€H MpPU TUIPUPOBAHHH.
Peakuuu BoccTaHOBIIEHUS B pe3ybTaTe nepeaauu ruapua-uona. HykneodunbHeie rTHAPUIbL.
KommiekcHbie ruipuasl. BocctaHoBIeHNE ¢ TOMOIIBI0 METAINIOOPTAHUYECKUX COCITUHEHUI.
Peaktussl ['punbspa. Boccranonenue non aeiicrsueM metamwioB (Na, Mg, Zn). Ycnosus
MIPOBEACHUS PEAKIIUNA, MEXaHU3M, CTEPEOXUMHSI.
OxucaumenvbHo-60cCmMano8umenvhble peakyuu. Y CIIOBUS MIPOBEACHUS U MEXAHU3MbI PeaKui
Omnmnenayspa-Meepseiina-Ilongopda n Kannuunapo-Tuienko.
Peaxyuu snemenmoopeanuuecxkux coedunenuu. Knaccudukamus 30C. Metoasl cuHTE3a U
cBoiictBa. OCOOEHHOCTHM MarHui-, IHWHK-, KaaMUK-, aTIOMHHHH-, JIMTHHOPTaHHMYECKHX
coequnenmii. Ucnons3oBannue 30OC B TOHKOM opraHuyeckoMm cunresze. CoenuHeHus Oopa.
CrocoObI MOTyYeHUS U PEAKIIHH.
Ayunuposanue. Peakums Dpunens-Kpadrca, yciosus mnpoBenenus. DopmunupoBaHue
apoMaTUyeCcKux coenuHeHui. Peakiusa BunscMeliepa. Y clioBUs IPOBEIECHUS, PEareHThI.
Peaxyuu xonoencayuu. Tunel peakunii. BzaumonaeiictBue kapOOHUIBHBIX coenuHeHnt ¢ C—
H-xucnoramu. AJbIOIBHO-KPOTOHOBAsE KOHJIGHCAIMs. YCJIOBHS TpOBeAeHUsA. Peakiuu
Kuesenarens, Ilepkuna, Muxasnsa, Mannuxa, Burtura, wibca-Anbnepa, Kaoppa.u mp.
Cunre3 rmuuuansix 3¢upos no lapzany. CrnoxHospupHas KisiizeHOBCcKass KOHJEHCAIMSL.
Pearentsl, ycinoBus mpoBeaeHUS, PETHO- U CTEPEOCHEIIUUIHOCTD.
Ilepeepynnuposxu. Krnaccudukamuss mneperpynnupoBok. Peakmuu, mpoTeKaromme Mpu
o0pa3oBaHMM 3apsAfa, HE COMNPSHKEHHOTO C KPaTHBIMH CBs3sMU. [leperpynmupoBku
AITWIBHOTO THMA. PagukanbHble, HYKICODUIbHBIE U IEKTPO(PUIBHBIE MEPETrPYNITUPOBKH.
[lepenoc ocraTka ¢ yriiepojia Ha yriepoJ, ¢ rerepoaromMa Ha yriaepos.

3.3.3. ®u3uKO-XUMUIECKIE OCHOBHI IIPOIIECCOB OPTaHMYECKOTO CHHTE3a
OcHo8bl MepMOOUHAMUKU XUMUYECKUX NPOYeCCO8 U pa308biX pasgHO8eCUll.
TepmoauHaMuuecKkre 3aKOHOMEPHOCTH XUMHUYECKUX U ()a30BBIX PABHOBECHH ISl peaTbHBIX
MHOTOKOMIIOHEHTHBIX CHCTEM. XapaKTepUCTHYeCKHe (PYHKIHUU, XUMUYECKUE TOTEHITUAIIBI.
[TonsTe axkTUBHOCTH U KOA(D(PHUIMEHTOB aKTUBHOCTH, METOABl WX pacyera W
OKCIIEPUMEHTATILHOTO OMNpEAENeHUs Ui peaJbHBIX Ta30B U JKUIKOCTEH (pacTBOPOB).
[Mpunmmmer  pacyera  (Pa3oBBIX W XMMHUYECKHMX  PaBHOBECHHM Ui peallbHBIX
MHOTOKOMIIOHEHTHBIX ~ CHCTEM W  CIIOXKHBIX  pPEaKIuid. 3aKkoH JEHCTBUS  Macc.
CrexnoMeTpUuecKUil aHAJIN3 CJI0KHBIX peakiuid. CTerneHb 3aBepIIeHHOCTH PEaKIUH.



TepMmoauHaMUUECKHI aHATN3 BAXKHEHIIINX PEAKIIUH OPraHUIECKOTO CHHTE3a (XJIOpUPOBAHUS,
OKUCJICHUS, TUIPUPOBAHUS U IETUAPUPOBAHUS, TUPATALIUN U JETUIPATAIINH, STEPUPHKAIIH
Y THIPOJIN3a, KApOOHMIMPOBAHUS U AJIKWJIMPOBAHUS U JIP.) U BEIOOP YCIIOBHM X MPOBEICHHUS.
Kunemuxa, mexanusm u kamanus op2aHu4eckux peakyuil.
AKTHUBHBIE YacTHULbl (IPOMEXYTOUHBIE COEAUHEHMS]) B OpraHMYECKOM cuHTe3e. HoHBI,
paaukanbl, KapOeHbl, HOH-PAJAMKAIbl, KOMIUIEKCHl METaUIOB, METa/NIOOPTaHUYECKUe
coequHeHusi. OCHOBBI TEOPUU PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX coenHeHui. CBs3b
KUHETUKU ¢ TepMoauHamukoul. [lpunnun bemna-OBanca-Ilonsuu. YpaBHenuss bpencrena,
l'ammera, Tadra, Ilonsau-CemenoBa. IIpaBuima orOOpa SJIE€MEHTApHBIX CTaAWA TIPH
BBIJIBUYKEHUHU TUTIIOTE3 O MEXAHU3ME PEAKIUH.
l'eTeponuTyeckre M TOMOJUTHYECKHE MEXaHWU3Mbl. KHCIOTHBI M OCHOBHOM KAaTaJn3 B
TETEPOIUTUYECKUX peakuusx. [IpoToHHBIE M ampoTOHHBIE KHUCIOTHL. [IpoMblluieHHbIE
KaTaln3aropel. MeXaHW3M peakuuidi U OCOOCHHOCTH KWHETHKH IMPOIECCOB THIpATAIHH,
JeruapaTalnuu, alKUIUPOBaAHUS, TTOJTUMEPU3ALINU, TUIPOIH3a, STePUPUKAIIUN, KPEKHHTa.
PanukanbHO-LIENIHBIE TPOLIECCHI B MPOMBIIUIEHHOM OPraHMYECKOM CHHTE3e. MexaHusm,
WHUIUATOPBI, KATaTN3aTOPbl, HHTUOUTOPHI. KHEeTH4eckre MoIe peakifii XJI0OpupoBaHus,
OKHUCJICHUS1, TUPOJIU3A U MOJTMMEPHU3ALIUU.

3.3.4. Teopernyeckre OCHOBBI Pa3ICIUTEIBHBIX U PEAKITHOHHO-MACCOOOMEHHBIX
IIPOLIECCOB B MPOMBIIIJIEHHOCTH OPraHUYeCKOI0 CUHTE3a
HykneodunsHoe 3amenienue B anudarndeckom paay. Mexanmsmsl SN1 u SN2, cmemaHHBINH
MOHHO-TIApHBIM MexaHu3M. BiusiHue cTpykTypbl cyOcTpaTa U MOJISIPHOCTH PACTBOPUTENS HA
CKOPOCTH U MEXAHU3M PEaKIUu.
HyxkneodunbHoe 3aMelieHre Mpu KpaTHOM yIiIepoA-yriepoaHON CBSI3U U B apOMaTHYECKOM
sanpe. MoHO- 1 OMMOJIEKYIISIpHBIE MPOIIECCHl HYKICO(PMIBHOTO 3aMEIICHHS B apOMaTHYECKOM
pany. Karanmuz  mepexognsiMu  Metaramu.  HykneoduinbHoe — 3amelieHue B
HUTPONPOU3BOAHBIX OeH3o0ma. HykneopuinpHoe 3amenieHue Boaopoaa (Tene-, KUHe-,
BHKapuo3Hoe 3amernnenue). Kommiaekcsr Meiizenxelimepa. HykneodguinpHoe 3amereHue B
apoMaTHYECKUX TeTePOLUKIIaX.
OnexkTpoduIbHOE 3aMelleHne y atoma yriaepona. Mexanusmsl 3amennenus SE1, SE2, SEi.
HyxneopunbHbll KaTainu3 3JIEKTPOPHIBHOTO 3aMelleHus. BiusHue cTpykTypbl cyOcTpara u
3¢ deKTOB Cpebl Ha CKOPOCTh U HAIlpaBlIEHHE peakiuil. 3aMelieHue y ojJe(uHOBOro aToma
yriaepoia W B apoMaTHYeCKOM KoJblle. [ eHepupoBaHHE HIEKTPOPMIBHBIX PEareHTOB.
[IpaBuia opueHTalUU U UX MOJEKYISIPHO-OpOUTANIbHAS HMHTEpIpeTalus. DIeKTpoduibHoe
3aMelleHne IPYruX Ipymni, Kpome Bogopoaa. Mnco-3amenienue.
Mexanu3mbl rerepoiuThueckoro snumuHupoBaHus El u  E2. CrepeosnekTpoHHbIE
TpeboBaHuss U crepeocnenubuyHocTy npu E2-smumunupoBanuu. Tepmuueckoe CHH-
NMMHUHUPOBAHHUE.
[IpucoeauHenre 1O  KPaTHBIM  YIJIEPOJA-YIIEPOAHBIM  CBSI3IM.  DIEKTPOPHIbHOE
npucoeuHeHne. MexaHu3M U CTEpEOXUMUS IPUCOEAMHEHMS], PETHO- U CTEPEOCEIEKTUBHOCTD
peakumii. [IprcoennHenne k conpspkeHHbIM cucteMaM. HykieoduinbHoe nprucoeJMHEeHne 1o
kpaTHbIM cBsi3siM C-C. BriusiHue cTpyKTyphl Hykieoduia u cyoctpara u 3¢ (HeKkToB cpenbl Ha
CKOPOCTb U HampaBiieHue peakuuu. Peakius Muxasis.
HyxneodpunsHoe nprucoeanHeHne K KapOOHMIbHON Tpymme. KucioTHBIN 1 OCHOBHOM KaTalln3
npucoearHenus. EHonmzanus anbAeruoB U KETOHOB. MexaHu3M 3TepuuKaiiy KUCIOT U
noydeHue aneraneil. Kongencanun kapOOHUIBHBIX COSUHEHNN, KApOOHOBBIX KUCIIOT U UX



npou3BoaHbIX. HykneodunbHoe mnpucoequHeHHMe K anbd- W KETMMHUHAM U KapOOHMIi-
MMMOHHUEBBIM HOHAM (peakius MaHHUXa).

7. IleperpynnupoBku B KapOOKaTHMOHHBIX HHTepMmenuatax. lleperpynnupoBku: JleMbsHOBa,
Barnepa—MeiiepBeiiHa, MUHAKOJIMHOBAas W peTpomnuHakonuHoBas, ['odmana, Kypumyca,
bekmana.

8. PagukanpHble M HMOH-paJIMKAJbHBIE  PEAKIMU  NPUCOCAMHEHMs, 3aMELICHUs U
anuMuHHApOoBaHMs. llenHele pagukaneHbele peakuuu. Ilommmepusanus, Tenomepusanus,
peakiuu aBTOOKUCIIEHUS. VIHrMOUTOpPBHI, MHUIMATOPHl M MPOMOTOPHI LEMHBIX PEaKIHH.
Penoxc-peaknnu. DieKTpOCUHTE3 OPraHUYECKUX COCIUHEHUN.

3.3.5. Xumuueckue peakTopsl ISl MPOLIECCOB OPTaHUYECKOT0 CHHTE3a

1. Knaccudukarmst Xxumuyeckux peaktopoB. Mneansubie peakTopbl. OCHOBHBIE MOJIEH PEATbHBIX
peakTopoB. [IpuHIMIIBI pacyeTa pa3sMepOB peakTOPOB, COCTaBa IPOYKTOB U CEIEKTUBHOCTH 110
KMHETUYECKUM JIAHHBIM C YUE€TOM MOJIENIU pEeaKTopa U ypaBHEHUH TEIJIOBOro OajiaHca.

2. BpIOOp THIOB peakTOpOB C Y4YETOM HUX HPOM3BOAMUTEIBHOCTH, CEIEKTUBHOCTHU DPEaKIH,
TEIUIOBBIX U KMHETUYECKUX XapaKTEPUCTHK Npouecca. [[puHIune onTuMu3anuy napaMmeTpoB
Ipouecca 1o TEpMOJANHAMUYECKUM U KHHETUYECKUM JIaHHBIM, UCII0Ib30BAHNE SKOHOMUYECKUX
KPUTEPUEB ONTUMAIBHOCTH. XAapaKTEPUCTHKA KOHCTPYKLUH, MaTepHalbHbIX I10TOKOB,
TEIJIOBOTO PEXMMa U BHIOOP BapuMaHTa TEXHOJIOTHYECKOTO O(OPMIICHHST PEAKIIMOHHOTO Y3i1a
JUI OCHOBHBIX TOMOTEHHBIX, T'€TEPOTeHHO-KAaTAJUTUYECKUX M TeTepodasHbIX IPOIECCOB
IIPOMBIIIEHHOTO OPraHU4ecKoro cuHre3a. [IpruMeHeHHe peakTopoB C IMCEBIO0KUKEHHBIM
CJIOEM KOHTAaKTa, CEKIIMOHMPOBAHHBIX allaparoB, ONTUMH3ALMS IOTOKOB B PEAKTOpPAX.
Bonpocsl  yrwimszanumu - Tema  peakuMd M rOpAYMX IIOTOKOB, DHEPIeTUYECKUH U
skceporernueckuil KIIJ[ peakTOpHBIX yCTaHOBOK. PeakTopbl ¢ COBMEIIEHUEM XMMHUYECKOTO U
pa3AeIUTENbHOTO IIPOLECCOB.

3.3. Iucuunauna 1.4. UndopmannonHo-oudmorpadguueckne pecypesl u
HAYKOMETPHYeCKHEe HHCTPYMEHTHI B HAYYHOH /1esiTeJIbHOCTH

3.3.1 Cucrema HayyHOI WH(OpMAIIUK OOIIECTBA.

I'ocynapcTBeHHass cucrema Hay4yHo-TexHUuecko uHpopmanuun (I'CHTH). Pecypcbl
HayyHbIX OuOnnorek. bubnuorpaduueckne M TNOJTHOTEKCTOBbIE pecypchl. TeHaeHUuu u
TpeOoBaHUs K MH(POPMALMOHHOMY OOECIIEUEHHIO HaYyYHO-MCCIIEOBATENbCKON JEeSTeIbHOCTH B
CTpaHe.

3.3.2 bubaunorpadpuueckas HHGOpMALUA KaK HAYYHOE MTOHSTHUE.

Mmuoroo6pasue  ¢opM  cymectBoBaHusi  OuOimorpapuueckod  MHPOpPMAIHH.
bubnuorpaduyeckas 3anuch. bubmmorpadpuueckoe omnucanue. bubnamnorpaduueckoe mocodue.
bubnuorpaduueckuii mouck.

3.3.3 Cucrema oubnuorpapudeckux uznanuit Poccuiickoit kamknoi nanats! (PKII).

Kuamxnas neronmcs. Kuurn Poccniickoit @enepannn. JleTonucs )KypHaJIbHBIX CTaTEH.
Jleronuch ra3eTHbIX crateil. Jleronuce aBropedeparos nucceprauuit. Jletonucs penen3uit

3.3.4 HayuHo-BcioMorarenbHast Onomorpadus.

Pedeparusubie xypuaast BUHUTU PAH, MHMOH PAH. OO6mas xapakTepucTHKa,
CTPYKTypa U METOAMKA MOKCKa

3.3.5 [IlarenTHas TOKyMEHTAIIHUS.

OnpeneneHve TMOHATUN — «MaT€HT», «IaT€HTHAs  JOKYMEHTAallUs», <«IlaTeHTHas
JUTEpaTypay, «IaTeHTHas uHpopMmalys». Buasl nareHTHON JToKyMeHTauuu. JJokymeHTanus Ha
nu300peTeHus, IMOJIe3HbIE MOJENH, INPOMBIIUIEHHbIE 00pa3lbl, TOBapHbIE 3HAKM W 3HAKU
oOciyxuBanus. [louck mnareHTHOH MHPOPMALMU B OTEUYECTBEHHBIX W MEXIYHAPOIHBIX
AIIEKTPOHHBIX CHUCTEMAaX.

3.3.6 HayuHnble HeOonyOIMKOBAaHHBIE TOKYMEHTHI.



Huccepramus. ABtopedepar nuccepranuu. OCOOCHHOCTH METOIUKU MOMCKA HAyYHBIX
HEOMyOJUKOBAaHHBIX JOKYMEHTOB. (OTeuecTBEHHbIE U MEXKIyHapoJHble 0a3bl JaHHBIX
HEOyOJIMKOBAaHHBIX JJOKYMEHTOB.

3.3.7 HudopmanmoHHbIE PECYpPChI, CEPBUCHI U YCIIYTH COBPEMEHHON HAy4YHOH
OMOINOTEKH.

CaiiT HayyHOU OMOJIMOTEKH KaK €IMHOE OKHO JOCTYIa K MHPOPMAIIMOHHBIM pecypcam.
DJEeKTPOHHBIN KaTajior ¥ 6a3bl JAHHBIX COOCTBEHHOM reHepaliy akaIeMHIecKoi OnoInoTeku (Ha
npumepe [IHb YpO PAH). Undopmarnmonnas cucrema « Web — kaOMHET y4eHOTO».

3.3.8 Karanoru HayyHOi OUOINOTEKH.

OcHoBHble ¢GopMbl KaTanoroB. HasnaueHue, (GYHKIUH, TMOUCKOBBIE BO3MOXHOCTHU
TPAIUIIMOHHBIX KATaJoroB: aja(aBUTHOrO, cHcTeMaTudyeckoro. I((EKTHBHOCTH TOHMCKA B
KapTOYHBIX U 3JICKTPOHHOM KaTajorax.

3.3.9 DneKkTpOHHBIN KaTaJloT HAYYHOU OMOIHOTEKH.

NudopManinoHHO TOMCKOBBIE s3bIKM (ayaBUTHBIN, TpeaMmeTrHble pyopuku, ['PHTU
napurarop, bbK, VJIK). Umumx xaranor, ero oTIMYUTENIbHbIE OCOOCHHOCTU. Buibl moucka
(cranmapTHbIi, andaBUTHBIN, pacmupeHHblii). OHIAWH 3aKka3 MU3JaHUM U3 DIEKTPOHHOTO
KaTaJora.

3.3.10 CBojHbIE 3JIEKTPOHHBIC KAaTaJIOTH OMOJINOTEK PEruoHa.

CBOIHBIN 3JIEKTPOHHBIN KaTajor nepuoanyeckux u3aanuii oudaorexk YpO PAH (OKIIN
YpO PAH). CBoanblii kaTanor «Consensus omnium: KOpropaTuBHas ceTh OMOIHOTEK Ypamay.
Meroauka rnoucka.

3.3.11 UndopmanroHHbIE AIEKTPOHHBIE PECYPChI YAAIEHHOTO TOCTYTIA.

ConeprxaHue MOHATHS «IIIEKTPOHHBIE PECYPCh» M HX Kiaccuukanus. PeeparuBubie u
MOJIHOTEKCTOBBIE HayyHbIe 0a3bl JAHHBIX. MEXIUCIUILTUHAPHBIE U TEMAaTHYECKHe HayYHbIe 0a3bl
nansbiX. [IpaBuia ¢opmMupoBaHUS MOMCKOBOTO 0Opa3a AOKYMEHTa U O(POPMIICHHE IOMCKOBBIX
3anpocoB. Kpurepuu u rpanuiibl noucka. CTpyKTypUpOBaHHE PE3yIbTAaTOB IMOUCKA.

3.3.12 DnexrponHble OMbMMOTEKN Poccum.

HOb - «HamumonanbHas »nekTpoHHass Oubmnoreka», «Hayunoe Hacnenue Poccumy,
«Hayunoe wnacneawe Ypana». IlpaBuna ¢dopmupoBaHus MOHCKOBOTO 00pas3a JOKyMEHTa W
o(opMIIeHHE TTOUCKOBBIX 3aIIPOCOB.

3.3.13 TexHONOTMM aBTOMATH3HPOBAHHOTO MTOUCKA HAYYHOUH MH(OpPMAIIHH.

Tunbl NOMCKOBBIX 3ajay. AJTOPUTMBI TOUCKAa B TMOANUCHBIX pedepaTUBHBIX U
MOJIHOTEKCTOBBIX 3JIEKTPOHHBIX pecypcax (Ha mpumepe [IHB YpO PAH). Anroputmbl moucka
HaY4YHOH MH(OpPMAIK B OTKPBITHIX 3JIEKTPOHHBIX pecypcax.

3.3.14 HaykoMmeTpu4ecKre HHCTPYMEHTHI B COBPEMEHHOM 00pa30BaTeIbHON U HAYIHOU
NeSITeTbHOCTH.

Hctopusi craHoBieHus HaykoBeleHHs («Hayka o Hayke»). CoxaepkaHue MOHATHSA
«HAyKOMETpUs» U «OMOIMOMETPpHs» B CTPYKType HayKoBeaeHus. bubmuomerpudeckuii anmnapat
00paboTkM U aHanm3a HaydyHoW uHopManuu. Haykomerpuueckne u OHOIMOMETPUYECKHE
NoKa3aTesu: HHAECKC HUTUPYEMOCTH, UMITAKT-(aKTop; UHAECKC XupIia.

3.3.15 bubamoMerpudeckue 6a3bl JaHHBIX.

Web of Science Core Collection (Thompson Reuters) u Scopus (Elsevier), HarmoHaabHbIE
u temarndeckue BbJl, Poccuiickmii muaexkc HayuHoro mutupoBanus (PUHII). HammonanbHbIe
KapTbl Hayku. TpeOoBaHUsS HOPMATUBHO-METOJMUYECKUX JOKYMEHTOB B YacCTH HCIOJIb30BAHUS
HayYKOMETPHUYECKUX WHCTPYMEHTOB B 00pa30BaTeIbHOM U HAYYHOM TIpoOIiecce.

3.3.16 Ilnardopma Web of Science: 6a30BbIe 1 pacIIMpeHHbIE BO3MOXHOCTH TIOUCKA.

[Touckossie Bo3moxHOocTH atgopmel Web of Science. dopmynrpoBaHue MOMCKOBBIX
3aIpocoB ¢ MOMOIIbIO TOMCKOBBIX orepaTopoB. [Touck mo B/l Web of Science Core Collection.
PaboTa ¢ maHenpI0 yTOUHEHHS MTOMCKA, pad0Ta CO CIIMCKOM PE3YJIbTAaTOB MOMUCKA, TIOJTHAS 3aITUCh
ny6nukanuu. [Touck o nmpucrarerinsiM 6udnmuorpaduyeckum crrckam (Cited Reference Search)
B Web of Science Core Collection. BosmoskHocTH pacumupertoro moucka B Web of Science Core
Collection. PernonanbHble HHAEKCH HAYYHOTO UTHPOBaHUA Ha miatdopme Web of Science.



3.3.17 Ilnardopma Web of Science: mOMCK MO aBTOPY U OpraHU3ALINH.

ITouck mo astopy (Author Search) B 6ase manusix Web of Science Core Collection.
Co3ganue OTYETOB MO IUTUPOBAHUIO W HHTEPHpPETAlMs HHIUKATOPOB IMyOIMKAIIMOHHON
AaKTUBHOCTH (CpeZHee YMCIIO LUTUPOBAHUHN Ha CTaThlO, MHAEKC Xupiia U ap.). Boamoxxnoctu u
NpeuMyIIecTBa HMCIOIb30BaHUS OecruilaTHOro WHCTpyMeHTa ResearcherlD s co3manust u
yIpaBJIEHUS CIIUCKOM CBOMX IIyOJMKaIUi.

[Mouck mybnukanmii mo opranuzanuu B 6a3e nanusix Web of Science Core Collection.
Hcnonp3oBanne mons moucka Address u omeparopa moucka SAME. HWcnonp3oBanue
pacummpentnoro noucka Advanced search s moucka no oprannzanuu. Co3gaHnue BHIBEPEHHOTO
npoduist opranu3anuu Organization Enhanced.

3.3.18 Ilnardopma Web of Science: HOMCK U aHAIHM3 HAyYHBIX KYPHAJIOB C
ucnonp3oBanueM Journal Citation Reports.

ITouck u HaBuranus mo mocieanemy BoimycKy Journal Citation Reports. CoptupoBka
CIMCKOB I10 Pa3IM4YHBIM KPUTEPHUSIM U CO3AAHUE CIIMCKA KYPHAJIOB C HAUOOJIBIIMM BIIUSHHEM.
WNunukatopsl, ucnons3dyemblie B JCR, ux pacyeT 1 MHTEpIpeTalus.

ITouck nHpopmanmy Mo KaTeropusiM KypHaJloB.

3.3.19 IInardopma Web of Science: pabora ¢ 6ubnmuorpaduei.

[Tporpamma EndNote Online. Co3nanue coOcTBeHHOM Oubnuorpadudeckoii 0a3bl JaHHBIX.
Okcropt naHHbix w3 Web of Science Core Collection. Jlob6aBnenne 3ammceld M3 pa3HBIX
UCTOYHUKOB. COpTUpOBKa 3amMceil, Cco3/laHUEe TPYII U YIpPaBICHUE JOCTYIIOM K HHM.
Hcnonp3oBanue mabioHoB opopmieHus oudmmorpaduu. Mcenosnp3oBanue moayns Cite-While-
You-Write mis Microsoft Word u co3ganme chucka JUTepaTypbl HENOCPEICTBEHHO IpU
HaNMCaHUM TeKCTa. AHamuTH4Yeckuid MHCTpyMeHT InCites 11l cpaBHUTENBHOM OLIEHKH HAYYHOU
nesrenbHoCTH. OCHOBHBIE MIOKA3aTeNU U noJib3oBaTenbckuil uurepdeiic InCites.

3.3.20 Bbaza mannbix Scopus: 0a30BbIE U PACHIMPEHHBIE BO3MOKHOCTH TTOMCKA.

ITouckoBbIe BO3MOXKHOCTH 0a3bl JTaHHBIX SCOPUS. POpMyIHpPOBaHUE TOUCKOBBIX 3aIIPOCOB
C TMOMOIIIBIO MTOMCKOBBIX OMepaTopoB. PaboTa ¢ maHenplo yTouHeHHs TOUCKa, paboTa Co CIIMCKOM
pe3ysIbTaTOB MOMCKA, MOJIHAS 3alMCh MyOIUKau. Bo3MOXKHOCTH pacIMpeHHOro noucka B B[
Scopus.

3.3.21 baza nmanHbIX Scopus: OHUCK IO aBTOPY U MO0 OpraHU3aIUH.

Author Search B 0a3ze manHbix Scopus. Co3gaHue OTYETOB MO I[MTUPOBAHUIO H
UHTEpHpeTalys WHANKATOPOB MyOIMKAIlMOHHON aKTUBHOCTH (CpeiHee YMCIIO LIMUTUPOBAHHUM Ha
CTaThlO, MHJACKC XUpmia 1 Jp.). BO3MOXHOCTH M NMPEHMYIIECTBA MCIIOIB30BaHMs OECIIaTHOTO
unctpymenta Request Author Details Corrections asist ynpaBieHHs CIIECKOM CBOUX ITyOJIHMKAIIHHA.

[Touck mo opranmzammu. [louck myOnukanuidi Mo opraHW3anuu B 0a3e JaHHBIX SCOPUS
Ucnone3oBanue mnons noucka Affiliation u omeparopa moucka SAME. Hcmnosb3oBanue
pacmupenHoro noucka Advanced search ans nmoucka no opranuzanuu. Co3gaHue BBIBEPEHHOTO
npo¢uis opranusaiuu B paszaene Affiliation.

3.3.22 baza gaHHBIX Scopus: TIOMCK ¥ aHAJIN3 HAYYHBIX KYPHAJIOB.

Vcnonp3oBaHue MHOTOACIEKTHOTO pPEUTHHra HayYyHO-HCCIIEAOBATENIbCKUX JKYPHAJIOB
SClImago Journal Rank (SJR) u Hopmanu3oBanHoro uMmnakT-akropa Source Normalized Impact
per Paper (SNIP). CopTrpoBKa CICKOB MO Pa3JIMYHBIM KPUTEPHUSM H CO3aHUE CITUCKA )KYPHAIOB
¢ HamOoyspmwM BiHsHUEM. MHIuKaTopsl M WX wuHTepnperanus. [louck wHpopMammu 10
KaTerOpHUsM JKypHaJOB. AHaJIUTHYSCKHH HWHCTpyMeHT ScCiVal ans cpaBHUTEIBHOH OIIEHKH
Hay4HOU JesTespbHocTH. OCHOBHBIC MTOKA3aTeNU U T0JIb30BaTeNbCKuil naTepdetic Scival.

3.3.23 Poccuiickuii unaexc Hayunoro nurtuposanus (PMHILL) u SCIENCE INDEX.

Nndopmannonnas cucrema «Kaprta poccuiickoit Hayku». basa mannbix Poccuiickuii
uHaekc HayuyHoro uutupoBanus (PMHL]). Ananu3 ¢yHKUMOHAJIBHBIX BO3MOXHOCTEH
uHpopmannonHo-aHanutuyeckux cucteM SCIENCE INDEX* [Arrop] u SCIENCE INDEX*
[Opranuzanus], npeJHa3sHAYSHHbIX JJIS aHAIN3a MyOJIMKAIMOHHOW aKTUBHOCTH U LINTUPYEMOCTH
POCCHIICKHMX YYEHBIX M HAyYHO-00pa30BaTEIbHBIX OpraHU3aIni.

3.3.24 bubnunorpadpuueckuil CIMCOK JTUTEPaTyphl KaK 4acTh CIPABOYHOTO ammapara



HaY4YHOI paOoThI.

OcHOBHBIE TIpaBWJIa COCTaBJICHHS OWOIMOrpaduyecKoro CHUCKa: TPYNIHPOBKA
OoubmorpadguuecKux 3anucen, 04epeIHOCTh PACIOI0KEHUI MaTepralia B CIIMCKE JINTEPaTyphI.

3.3.25 TOCT 7.1 — 2003 «bubnmorpadudeckas 3anuck. bubnauorpaduyeckoe onvucaHue
nokymenTa. OOmre TpeboBaHus U TIPAaBHUIIA COCTABICHHUS.

Oy O6ubimorpaduueckoro onucanus (UaeHTU(GHUKAMOHHASA, WHOOPMAIIMOHHAS,
nouckoBasi). OCHOBHBIE ATalbl COCTaBICHHUS OMOIMOrpaduvecKoil 3anucu: 00JacTu, HIEMEHTHI
bO, 3naku npeanucanHoi nyHkryauuu. [lopsiaok cienoBanus u npasuia 3anucu. [Ipumenenue
CoKkpaieHuil B ondnuorpaduaeckom onucanuu. OOIIMe IPUHIIUIBI 1 0OCOOCHHOCTH COCTABICHUS
Oubnuorpaguueckoro OMHCAHMS  PA3IUYHBIX BUIOB  JOKYMEHTOB. OOs3aTenbHblE U
(baxynbTaTUBHBIE 3JIEMEHTHI OMOIHOrpaduueckoro onucanus. bubmuorpaduyeckas 3anuch
HCIIOJIb30BaHMEM 3arojioBKa, cojaepKalluM uMs Juna. bubnuorpaduyeckoe omnucaHue MOJ
3arnaBueM. bubnuorpaduyeckoe oOnuMcaHue OJHOTOMHOTO u3naHus. bubmmorpaduueckoe
OMKCAaHUE OTAEIBHOIO0 TOMa M3 MHOTOTOMHOIO u3JgaHue. bubnuorpaduueckoe omucanue
NepuoIuvecKoro wu3nanus. bubmuorpaduueckoe omnucaHue HOPMATUBHBIX JIOKYMEHTOB.
buGnuorpaduueckoe omnucanue aBTopedeparoB auccepTanuii, COOPHUKOB TE€3HCOB JIOKJIAJIOB,
marepualioB KoH(pepeHuuid. bubnuorpaduyeckoe omuMcaHHE OSJICKTPOHHBIX  PECYpPCOB.
AHanmuTHueckoe oudmorpaduieckoe ornrvcaHue.

3.3.26 TOCT 7.05-2008 «bubnuorpaduueckas ccpiika. O0mue TpeOOBaHUS U IPaBHIIa
COCTaBIICHUS».

bubmmorpaduueckas CCBUIKA: MIOHSATHE, yCIIOBUS IPUMEHEHHS. Bunst
6ubnuorpaguueckux CChbUIOK U OCOOEGHHOCTH HUX MpuMeHeHHs. OCOOEHHOCTH COCTaBJIEHHUS
OoubmorpaguUecKiX CCHUIOK Ha AJIEKTPOHHBIC PECYPCHl U ApXUBHBIC JIOKYMEHTHI.

3.3.27 YuuBepcanpHas aecatuyHas kiaccudukamus (Y K).

YJIK kak wepapxudeckasi yHUBEpCAIbHAsS KOMOWHAIIMOHHAS CHUCTEMa KiacCU(DHUKAIIH.
OCHOBBI IOCTPOEHUS, CTPYKTypa U HazHadeHune. OcHOoBHas KinaccudukanuonHas Tabnuua YK,
BCIIOMOTATENbHbIE TAOIUIIBI, O0IIME ONPEACTUTENH A1l 0003HaYeHUS (DOPMAITBHBIX MTPH3HAKOB.
CrieruanpHble ONpeIeIUTENN pa3/ienoB. Bo3MOXKHOCTh MHOTOACIIEKTHOTO aHaIM3a JI0OKyMEHTOB,
andasuTHO-ipeaMeTHBIM  ykazaTenb (AIlY). 3naku npumensemble VYJIK. IlpaBuna
UH/IEKCUPOBaHUs JOKYMEHTOB. AJITOPUTM MOCTpOeHHs uHaekca ¥ /1.

3.3.28 bubnmoreuno-ombmorpaduueckas knaccuduxanus (bBK).

BBK kak HamuoHalbHas Hepapxuuyeckas yHUBEpCalbHas KOMOWHAIIMOHHAs CHUCTEMa
knaccupukanuu.  OCHOBBI ~ TOCTPOEHHUS,  CTPYKTypa U HazHaueHue.  OcHoOBHas
kinaccuukanmonHas tabmuna BBK, BcoMoratensHble TaOmuIbl, 0OLIME ONpENEIUTENH A
o6o3HaueHus1 (OpMaIbHBIX TpU3HAKOB. CrielnaabHbIE ONMpPEaeTUTeNn pa3aesioB. Bo3aMoXHOCTh
MHOT'0ACIIEKTHOTO aHajM3a JOKYMEHTOB, aj(aBUTHO-TIpeIMeTHbIN ykaszarenb (AIlY). 3naku
npumensieMmble bBK. [IpaBuiia nHAEKCUPOBaHUS JOKYMEHTOB. AJTOPUTM IOCTPOEHUS MHIEKCA
bBK.

3.3.29 TOCT P 7.0.11-2011 « ducceprauus u aBropedepar auccepranuu. CTpyKTypa u
npaBuiIa OPOPMIICHUSD.

Odopmrenue nuccepTalliOHHOTO MccaenoBanus u asropedepara nmo 'OCT P 7.0.11-
2011. Obnacte npuMeHeHus U ob1Me nojaoxeHus. [luccepranus B BUIEe pyKOIUCH: CTPYKTYpa,
oopMIIeHHe CTPYKTYPHBIX DJIEMEHTOB. ABTOpedepaT AUCCepTAMU: CTPYKTYpa, odopmieHue
CTPYKTYPHBIX 3JIEMEHTOB.

3.4. IncuunummHa 1.5. MetogoJiorust NpenojaBaHus B BbICIIEH IIKOJIe

3.4.1 OO6pa3zoBaHue Kak riodanbHas MpodIeMa COBPEMEHHOCTH.

3.4.2 CoBpeMeHHBII NepuoJl pa3BUTUS HAYKH U 00pa30BaHUs.

3.4.3 MexnyHapoaHas CTaHIApTHAS KIacCHPHUKAIMI 00pa30BaHUS U CYITHOCTHOE
OTIpeJieNIeHUEe BBICILIEr0 00pa30BaHMU.

3.4.4 CrpykTypa 1 0COOEHHOCTH BhICIIEro oOpa3oBanus B Poccuu B COBpeMEHHBIH
HEepUO/I.



3.4.5 OOpa3oBaTenbHble HHHOBAIIMH, IPOCKTHI, KPUTEPHH OLICHKU 3(PPEKTUBHOCTH
NeIarOrMYeCKIX HHHOBAIIHH.

3.4.6 HWudopmanmoHHBIC TEXHOJIOTHH B BBICIIIEM 00pa30BaHUHU.

3.4.7 Crpykrypa nHGOpPMaITMOHHON KOMITIETEHTHOCTH TPEToaBaTesl.

3.4.8 lloHsATHE METOAOJIOTUHU, YPOBHH METOJ0JIOTHH ((ritocopckuii, oOmeHayYHbIH,
KOHKPETHO-HAYYHBIH, TEXHOJIOTHUECKHH ).

3.4.9 Meroonorusi COBpEMEHHOH MeJaroruku 1 00pa3oBaHusl.

3.4.10 MeTomonornYecKuii anmapaT mearoruaeckoro UCCiIeI0BaHusl.

3.4.11 DmnupudecKue METOIbI UCCIIEIOBaHUS.

3.4.12 CpaBHHUTEIBHO-UCTOPUUECKHUE METObI UCCIICIOBAHUS.

3.4.13 CouunoyiornuecKkrue MeTO bl UCCIICTOBAHMS.

3.4.14 OOmwme MPUHINIIBI JUTAKTUKH.

3.4.15 TlonsTue o popmMax opraHu3auu 00y4eHUs, pAa3BUTHE U OCHOBAHUS UX
KJIacCU(PUKALINH.

3.4.16 HpaBcTBEeHHO-TICUXOJIOTHYECKHIA 00pa3 meaarora; GOpMUPOBAHHE
NeIarOrMYeCKOro MacTepCTBa.

3.4.17 Merononoruueckas KyapTypa neparora (B.A. Cnacrenun).

3.4.18 UuHoBanmoHHbIe POPMBI U METO/IbI OOYUYEHHUS B BBICIIEH HIKOJIE.

3.4.19 HopmaTuBHO-IPaBOBOM KOMILJIEKC: HOPMATHUBHAS, METOIMYECKas JOKYMEHTAITHS,
METOAMYECKHE MAaTePUAIIbI U U3JAHUS.

3.4.20 Hayuno-metommueckasi paboTa MperoaaBatelis, Kak (akTop KaueCTBEHHOTO
HAYYHO-METOIMYECKOT0 oOeceueHus: yueOHOro mpoiiecca.

3.5, Mucmumimua 1.6. CTpoeHne M peakIMOHHAS CHOCOOHOCTH OPraHUYECKUX
COeJMHEeHU I

3.5.1 CpaBHeHHE METOJOB ONMUCAHUSI XUMHUECKON CBS3U: METO/I BAJICHTHBIX CXEM U
METO/ MOJIEKYJISIPHBIX OpOUTAIEH.

3.5.2 OcobeHHOCTH METOJIOB BaJICHTHBIX CXEM U MOJIEKYJISIPHBIX opOuTaneit s
OTIMCaHMsI XUMHYECKON CBSI3U B OPraHMUYECKUX BEIIECTBAX.

3.5.3 MHcnons3zoBanne 0000IIEHHOr0 KOMILIEKCHOIO ITOAX04a A1 OIMUCAHUS
XUMHYECKOH CBSI3U B OPTAaHMYECKHUX BEIIECTBAX U KOOPJIMHAIMOHHBIX COSTNHEHHSX.

3.5.4 OcobeHHOCTH METO/1a MOJIEKYIISIPHBIX OpOUTAasel s ONMCaHUs PEaKIIMOHHOM
CIIOCOOHOCTH OpPraHWYeCcKUX BelecTB. MexaHu3M peakuuu. [ paHuuHble opOUTaIn.

3.5.5 CBoiicTBa MONEKYISIPHBIX OPOUTAJIEH, OTIpeIeNIONMe PEAKIIHOHHYIO CIIOCOOHOCTh
OPTraHUYECKUX COCTUHECHUM.

3.5.6 CtpoeHue MOJEKYISIpHBIX OpOUTaIe MeTaHa, 3TUIeHa, popMaibaeruia.

3.5.7 Ctpoenne MOJEKYISIPHBIX OpOUTAJIeH aJUTMIIEHOTO KaTHOHA, aHWOHA, pajJuKaa,
HUTPUT UOHA.

3.5.8 Crpoenne MoseKyIISIpHBIX opOuTasiell OyraaueHa-1,3, akpoienHa.

3.5.9 Crpoenue MOJEKYISIpHBIX OpOUTaIe KapOOKCHIIaT-aHUOHA, aMUTHOU U
XJIOPAHTUAPUTHOM TPYIIIIHL.

3.5.10 Ctpoenue MOJEKYIIpHBIX OpOUTAJICH IECTUUIICHHBIX apOMAaTHUYECKUX U
reTepoapoMaTHIECKUX YIIIEBOJOPOIOB.

3.5.11 OcobeHHOCTH MOHATHUS APOMATUYHOCTH KaK CTPYKTYPHOTO KpUTEpUs Ha IPUMEpe
TpeX-, 4YeThIPEX-, MSATH-, IECTH-, CEMU- U BOCbMUYWJICHHBIX aHHYJIEHOB U X HOHOB.

3.5.12 CpaBHeHue CTpOCHHS MOJIEKYJISIPHBIX opOuTaneil HadTanuHa U a3ylieHa.
OCO0OEHHOCTh X XHMUYECKHX CBOMCTB.

3.5.13 KomriekcHOe paccMOTpEHHE MOHATUS apOMAaTHYHOCTH JJIS1 OPraHUYeCKUX
BEIIIECTB.

3.5.14 KucinoTHOCTb U OCHOBHOCTh OPTaHUYECKUX coequHeHni. KauecTBeHHbIe U
KOJINYECTBEHHBIE KPUTEPUH.

3.5.15 OcobeHHOCTh MOHATHI KUCIOTHOCTH U OCHOBHOCTHU IPU PAaCCMOTPEHHUH



MOJICKYJISIPHBIX OpOuTasIeii OpraHMYeCKMX COCAMHEHUH.

3.5.16 OcoOeHHOCTh MOHATHH NEKTPOPUIBHOCTHA U HYKICOPUIHHOCTH TPU
PacCMOTPEHHH MOJICKYIISIPHBIX OpOUTalIel OPTaHMYECKUX COSAMHCHU.

3.5.17 3aBucuMOCTh peakMoHHOM criocoOHOoCTH CH-KHCIIOT OT CTpOCHUS MOJICKYJT
OPraHUYEeCKUX COCIUHECHUM.

3.5.18 3aBucumocTs peaknnoHHo# criocooHocTrn OH- 1 SH-KHUCTOT OT CTPOSHUS MOJICKYIT
OPraHUYEeCKUX COCIUHECHUM.

3.5.19 3aBucumocTts peaknnonHo# criocooHoctr NH- 1 PH-kucnoT oT cTpoeHus MoieKy
OPraHUYEeCKUX COCIUHECHUM.

3.5.20 HyxkneodunpHoe nmprucoeanHEHNE K KApOOHUIBHOU TPYIITIE: B3aUMOACHCTBHE
IpaHUYHBIX opOuTanei, Tpackropus bropru-/lynuna.

3.5.21 HyxkneopunbHOCTh B pEAKIUAX HYKJICODHUIBHOTO 3aMeIIeHUs Y KapOOHUIIBLHOM
TPYNIBI U Y HACBIIICHHOTO atoma yriiepoaa (Sn2). CBs3b HyKICOPMIBHOCTH U HYKJICO(PYTHOCTH
C OCHOBHOCTBIO.

3.5.22 Kondopmarmonnsiii ananus. bapsep BpamieHus.

3.5.23 Bnusanue koHbOpMaIUU ATMIUKINIECKIX COCTMHEHUN Ha UX PEaKIIMOHHYIO
CIIOCOOHOCTB.

3.5.24 Bnusnue koHbOpMaIIUU IUKINYECKUX COSAMHEHUHM Ha UX PEaKIMOHHYIO
CIIOCOOHOCTB.

3.5.25 BnusHHe XMMHUYECKOTO CTPOCHHSI OPraHUYECKUX COCTUHEHUHN Ha UX PEaKIIMOHHYIO
CIOCOOHOCTH B peakuuu Juibca-Anbaepa U JUIOISPHOTO UKIONPUCOEIUHEHHUSL.

3.5.26 BnusHHe XMMHUYECKOTO CTPOCHHSI OPraHUYECKUX COCTUHEHUI Ha UX PEeaKIIMOHHYIO
CIIOCOOHOCTH B CUTMATPOITHBIX NIEPErPYIITHPOBKAX.

3.5.27 OOmumii KUCIOTHO-OCHOBHBIN KaTanu3. KauecTBeHHbIE U KOJTMYECTBEHHBIE
KPUTEPHUHN OIICHKH KaTATUTUYCCKOW aKTHBHOCTH.

3.5.28 KoopnunaimonHsslil katanu3. KauecTBeHHbIE M KOTUYECTBEHHBIE KPUTEPUH OLIEHKH
KaTaJUTHYECKON aKTUBHOCTH.

3.6. Incuunmna 1.7. Teopusi MeTo10B HccIeI0BAHUS BelleCTBA B XMMHUH

3.6.1 CoBpeMeHHOEe ONMCaHNE COCTOSIHUS JIEKTPOHA B aTOME. Y paBHEHHUE
HIpenunarepa, KBAaHTOBBIEC YHCIA.

3.6.2 OcobeHHOCTH METO/1a BaJICHTHBIX CXEM JUIs OMMCAaHUSI XUMHUECKOH CBSA3H B
OpPTraHUYECKUX BEIIECTBAX.

3.6.3 OcobeHHOCTH METO/1a MOJIEKYJIIPHBIX OpOUTaIel A ONUCAaHUS XUMUYECKOH
CBSI3U B OPTaHMYECKUX BEIIECTBAX.

3.6.4 OcoOeHHOCTH CTPOSHHSI MOJIEKYJISIPHBIX OpOUTaNel OpraHMYeCKUX BEIIECTB.

3.6.5 CgoiicTBa MOJICKYISIPHBIX OpOUTAJICH, OIIPEICIISIONINE B3aUMOJICHCTBHUE C
AJIEKTPOMArHUTHBIM HU3ITy4EHHEM.

3.6.6 OcobeHHOCTh CTPOEHUS MOJIEKYIISIPHBIX OpOHTaNeH IS G- U M-CBSI3€il B
MOJIEKYyJIaX OPraHUYECKUX COeTMHEHUH.

3.6.7 OcobeHHOCTh CTPOSHUS MOJICKYIISIPHBIX OpOHTaNeH IS G- U M-CBsI3€il B
apOMaTUYECKUX U FeTepoapoMaTHYeCKHX COEANHEHUSIX.

3.6.8 KonebarenpHbIe TIepexobl Kak PU3NUECKUI MPUHINT HHDpaKpacHOU
CHEKTPOCKOMHUH U CIIEKTPOCKONUH KOMOMHAIIMOHHOTO PACCESHUS.

3.6.9 BimsiHue cTpoeHHs opraHndecKux BemecT Ha Bua MK-crekrpa.

3.6.10 BuusiHue cTpoeHHs opraHnyeckux BemiecTs Ha pasnuuus B K- u KP-ciekrpax.

3.6.11 TIpaktuueckoe nmpumenenne K- u KP-criekTpockonuu st BCClieJ0BaHUS
OpPraHUYeCKUX BEIIECTB.

3.6.12 DnekTpoHHBIE TIEPEXO0Ibl KaK (PH3MUECKUI TPUHIIUT SJICKTPOHHOMN
abCcopOLIMOHHOM CIIEKTPOCKOIHH.

3.6.13 BimsiHue cTpoeHHs OpraHUYeCcKHX BemecT Ha Bua Y @- u Bun-criekrpa.

3.6.14 BnusiHue CTpOEHHs OPraHUYECKHUX BEIIECTB Ha Pa3INuus B JICKTPOHHBIX



CIIEKTpax MOTJIOMICHHS U (ITyOpeCHCHITUH.

3.6.15 TIpaktnueckoe mpumeHeHne Y ®- u Bua-cieKTpoCcKomuu i UCCaea0BaHUs
OpPraHUYeCKUX BEIIECTB.

3.6.16 CnmHOBBIE TTEpeX0/Ibl KaK (GU3NYECKUNA TPUHITUTI CIIEKTPOCKOIUH SIIEPHOTO
MarHUTHOTO PE30HAHCA.

3.6.17 BnusHue cTpOCHHS OpraHUYECKUX BEIIECTB Ha BUJ criekTpa IMP.

3.6.18 IIpakTuyeckoe mpuMeHEeHHE crieKTpockonuu SIMP mis uccnenoBanus
OpPraHUYeCKUX BEIICCTB.

3.6.19 DnexkTpoHHBIE EPeX0Ibl KaK (PU3HUECKUI MPUHLIUIT (POTOITEKTPOHHOM
CHeKTpOCKOIHUH.

3.6.20 IIpakTnueckoe mpuMeHeHHE (POTOIIEKTPOHHOMN CIIEKTPOCKOIINH JIJIst
UCCIICIOBAHMS OPTAaHUYECKHUX BEILIECTB.

3.6.21 OcoOeHHOCTh UCIIOIB30BAHUS METOJIOB, HCIIOIB3YIOIINUX dJIEKTPOHHBIN yaap:
Macc-CIEeKTPOMETPHUS U CKAaHUPYIOIIAask MUKPOCKOTIHS.

3.6.22 OcobeHHOCTh HCIIONIB30BAaHHUS METOIOB, HCIIOJIB3YIOIIUX PEHTTEHOBCKOE
U3Jy4YCHHUE: pEHTTeHO-(a30BbIN aHAIM3 H PCHTICHO-CTPYKTYPHBIN aHAIN3.

3.7. Incuumiauna 1.8. Xemoundopmaruka

3.7.1 TlonsTHe 0 XeMOMH(OPMATHKE ¥ CBA3aHHBIX C HEH TUCIUTUIMH.

3.7.2 Vcropus NpUMEHEHUSI KOMIIBIOTEPHBIX TEXHOJIOTUN B XUMHUH U XUMHUYECKOM
TexHonoruu.

3.7.3 OcHoOBHBIE pecypchl M0 XeMOuH(pOpMaTUKe B ceTH MHTepHeT.

3.7.4 TIpuHIMITBI TPEICTABICHUS XUMUYECKUX CTPYKTYP B KOMITBIOTEPHOM BHJIE.

3.7.5 Jluneiinble popMaThl IPEICTABICHUS XUMUYECKHX MOJIEKYIL.

3.7.6 IlpencraBiieHue MOJIEKYII B BUI€ TpadoB.

3.7.7 MoumneKkymsipHbIe TOBEPXHOCTH.

3.7.8 Baxmneiimme xuMuaeckue 0a3bl JaHHBIX.

3.7.9 CTpyKTYpHBIH MOUCK B XMMUYECKUX 0a3ax JaHHBIX.

3.7.10 OcHoBnble Bo3MokHOCTH cucTeM SciFinder n Reaxys.

3.7.11 Knaccuduxanus JeCKpUITOPOB.

3.7.12 TIporpaMMBbl ¥ peCypchl IUTst pacyéra JeCKPUITOPOB.

3.7.13 IlporpaMMHbI€ MMAKETHI I BU3YaTIU3aUN XUMHUUYECKHX CTPYKTYP.

3.7.14 TIporpaMMHBIE ITAKETHI JUIS BHITIOJHEHUS! KBAHTOBO-XHMHUYECKHIX PAacUETOB.

3.7.15 OcHoOBHbIE IPUHIHUITBI HOCTPOSHUS U BAIMAALMU MOJIETIEH «CTPYKTypa-
CBOMCTBO».

3.7.16 PacuerHble METO/bI KOJTUYECTBEHHOM 3aBUCHMOCTH CTPYKTYpa — AKTUBHOCTb.

3.7.17 PemieHUs THITOBBIX WHKCHEPHO-IKOJIOTHYCCKHUX ¥ YIIPABICHYCCKUX 3a/1a4 Ha
npumepe Chemcad.

3.7.18 KopnoparnBHbie HHPOPMAITMOHHBIE CHCTEMBI YITPABICHHS IPEITPUIATHEM
(KHC).

3.7.19 3amaun xeMOMH(POPMATHKA B TIPUIIOKEHUH K MaCC-CIIEKTPOMETPHH.

3.7.20 Xemo- u buonnpopmatrka. CXoJICTBO U OTJINYHS.

4. YueOHO-MeToau4ecKoe U HH(pOopMaIHOHHOE o0ecTieyeHe MOAT0TOBKH K
rocy1apcTBEHHOMY IK3aMeHYy

4.1. Iucuunauna 1.1. Uctopus u punocodus Hayku

4.1.1 OcHoBHas1 IMTepaTypa

1. Ucropus u ¢punocodus nayku: yued. nocodbue / [H.B. bpsuuk, O.H. Tomriok, E.II.
Crapony6uesa, JI.JI. JlamGepoB]. Exatepunbypr: U3n-Bo Ypan. yn-ta, 2014. — 288 c.

2. JlebeneB C.A. ®@wmiocodust Hayku: ydeO. mocodue Jyuisi MaruCTpaHToB. 2-€ WU31.,
nepepad. u gon. M.: M3natenscto FOpaiit, 2015. — 296 c.



3. Crénun B.C. Ucropus u ¢unocopuss Hayku: YUeOHMK s acUPAHTOB U
coucKkaTesen yu€HoU cTeneHu kanauaara Hayk. M3a. 3-e. M.: Akagemuueckuii mpoekrt, 2014. —
424 c.

4.1.2. JlonoJIHUTEILHAS JIUTEPATypa

1. Ucropus u unocodust nayku / [Tox pea. A.C. Mamsuna u E.}O.Cusepuea. — 2-e u3z.,
nepepad. U nom. — M.: M3natenscTBo FOpaiit, 2013. — 360 c.

2. Konpaypos B.U. Ilpouecc ¢popmupoBanust HayaHoro 3uanusi. — M.: Magpa-M., 2013.
- 128 c.

3. Munees B.B. Atnac no ucropun u ¢punocopuu Hayku: YdeOHoe mocodue. M.,
bepnun: lupext-Menua, 2014. — 120 c.

4. Munees B.B. Beenenue B ucroputo u ¢punocoduto Hayku. U3n. 4-e, mepepad. u mom.
M., bepnun: lupexr-Menua, 2014. — 639 c.

5. IluBoeB B.M. ®unocodus 1 MeToA010rus HaykKu. Y4eO. mocodue At MarucTparypsl 1
actiupanTypel. M., bepaun: lupexkr-Menua, 2014. — 321 c.

6. OcunoB A.M. ®unocodus u merononorus Hayku. Munck: benapyckas naByka, 2013.
—287c.

7. YepnukoBa /.B. ®unocopus 1 UCTOpHsI HAyKu: yued. mocodue, 2-e u31., Uctp. u
nomn. Tomck: U3a-sBo HTJI, 2011. — 388 c.

8. bapannukoB A.A., ®upco A.B. OCHOBHBIC KOHLICTIIINA COBPEMEHHOM (DU3UKH:
Yu4el. mocoOue A By30B. 2-¢ u3., Aomn. M.: Beiciias mikona, 2009. — 349 c.

9. ®wunocodus nayku / mon pea. C.A. Jlebenera: YuebHoe mocobue st By30B. M3a. 5-
e, mepepad. u mon. M.: Axkanemuueckuii [Ipoext, Ansma Matep, 2007. — 731 c.

10. JlemkeBuu T.I'. @unocodust Hayku: yued. mocodue. M.: UHOPA-M, 2006. —

11. Py3aBun I'.11. ®unocodust Hayku: yued. mocodue sl CTYAEHTOB U aCIIUPaHTOB
BbIcIINX YueOHbIX 3aBeneHuil. M.: KOHUTU-ITAHA, 2012. — 183 c.

12. ®unocodus Hayku B BOIpocax U oTBeTax: Yueb. nmocobue njs acnupantos / B.IL
Koxanosckuii [u ap.]. PocToB-Ha-/lony: ®enunkc, 2006. — 352 c.

13. Mukemuna JI.A. ®unocodus nayku: CoBpeMeHHas snucremosorus. Hayanoe
3HaHME B JHMHAMUKE KyJbTypbl. MeTol0JIOrusl HaAy4HOrO HCCieloBaHusA: y4ueO. mocodue. M.:
ITporpecc-Tpaguuus, MIICH, ®nunra, 2005. — 464 c.

14. Ymaxos E.B. Benenue B ¢punocoputo 1 METOAO0TIOTHIO HAyKH: YueOHUK. M.:
Oxk3amen, 2005. — 528 c.

4.2. Iucuuniauna 1.3. TexHoorusi opraHn4ecKux BellecTB

4.2.1 OcHoBHas JUTEpaTypa

1. Cmut B.A. Opranunueckuit cunre3. Hayka u uckyccrso / Ilep. ¢ anrn. B. A. Cmura, A.
®. boukoga. - M. : Mup, 2001. - 573 c.

2. Tumodees B. C. IlpuHUMIBI TEXHOJOTUM OCHOBHOTO OpPraHUYECKOTo U
He()TEXMMHUIECKOTO chHTe3a: Yuebd. mocooue st By3oB/ B. C. Tumodees, JI. A. Cepadumos. -2-
e u3., nepepad. M.: Beiciias mixona, 2003.

3. I1. Caiikc, MexaHnU3MBbI peakuii B OpraHndecKor Xumuu. «Xumus», 2000.

4. ITorexun B. M. OCHOBBI TE€OpUU XUMHUECKUX MPOIIECCOB TEXHOJIOTUU OPTraHUYECKHX
BeulecTB U HedrenepepadboTku : yuebuux/ B. M. [lotexun, B. B. Ilotexun. -CII0.: Xumusznar,
2005.-910, [1] c. :a-um.

5. O.H. Temkun. XuMusi ¥ TEXHOJIOTHS METAJTIOKOMIUIEKCHOTO KaTanu3a (yueOHoe
noco6ue). M.: MUTXT, 1980.

6. A.B.3eiirapauk, JIL.I. bpyk, O.H. Temkun, I'.K. IllecrakoB ®u3uKO-XHMHYECKHE
OCHOBBI PEaKLMOHHBIX IMPOILIECCOB OPTraHUYECKOro CHHTe3a (KOHCHeKT Jjekuuit), M.: MUTXT,
2000.

7. JL.A. Cepadpumon, B.C. Tumodees, FO.A. ITucapenko, A.B. Conmoxun. TexHomnorus
OCHOBHOTO Ooprannyeckoro cuuresa. CoBMmerieHssle npoueccbl. M.: Xumus, 1993.



8. H.H. JlebeneB. Xumus ¥ TEXHOJOTHSI OCHOBHOT'O OPTaHUYECKOT0 U HEPTEXUMUUYECKOTO
cuaTte3a. M.: Xumus, 1985.

4.2.2 JlonoJIHUTEIbHAS JIUTEpaTypa
1. P.I1. EBcturneeBa, Tonkuii opranndeckuii cuates, M.: Xumus, 1991.
2. B.C. Tumodees, JI.A. CepadumoB. [IpHHIUIIBI TEXHOJIOTHHA OCHOBHOTO OPTaHUYECKOTO
u He(pTexuMuueckoro cuare3a. M.: Xumus, 1992.
3. O.H. Temkun, I'K.IllecrakoB, lO.A.Tperep, Anerunen. Xumus. MexaHU3MBI
peakuuii. Texnonorus. M.: Xumus, 1991.

4.3 Mucuunymua 1.4. UudopmanuonHo-oudauorpaduueckue pecypebl u
HAYKOMEeTPHYEeCKHEe HHCTPYMEHTHI B HAYYHOH /1esiTeJIbHOCTH

4.3.1 OcHoBHas JJUTEepaTypa

1. Taneera W.C. [lyreBoaurens oubnuorpada no MaTepHery: nyreBoautens / M.
C. l'aneena. - CII6.: IIpodeccus, 2013. - 239 c.: Tadu.

2. Ckapyk I'.A. [TorckoBBI€ S3BIKH JIEKTPOHHBIX KATAJIOTOB: KOHCIICKT JICKIIUU T10
kypcy "CropaBouHo-nouckoBsiid ammapat” / I A. Ckapyk, JI.A. XKapuxosa, A.A. Ctykanosa ;
ITIHTE CO PAH, Cu0. peruoH. OHOJMOTEYHBIM IIEHTP HEMPEPHIBHOTO O0OOpa30BaHUSA. -
Hosocubupck: I'TTHTBb CO PAH, 2009. - 43 c.

3. Cremanos B.K. [Ipumenenne uaTepHeTa B OubnroTednbix mporneccax / B.K.
Crenanos. - M.: Jlutepa, 2013. - 320 c.

4.3.2 JlonmoJHUTEIbHAS JIUTEpPaTypa

1. bmromun A.M. Mupossie nHOpMaLIMOHHBIE PeCypChl: ydeOHOe mocolue AJisi By30B
/| AM. Bmomun; H.A. ®eoktuctoB; MH-T roc. ympaBieHusi, mpaBa W HHHOBAI[HOHHBIX
texHojoruil. - M.: Jlamkos u K°, 2010. - 295, [1] c.

2. Jlpemep FO.H. MadopmanmonHoe oOecrieueHNe YICHBIX U CIICITUAIMCTOB: y4eO.-
metof. mocobue / FO.H. [Ipemep. - CII6.: [Ipodeccus, 2008. - 462, [1] c.

3. Hpemep FO.H. Opranu3zanus naTeHTHO-TUIICH3HOHHOM JESITEIIBHOCTH U aBTOPCKOE
mpaBo: yueb.-mero. mocodue. - M.: TPAH/[: ®DANP-TTPECC, 2003. - 248 c.

4. 3axapuyk T.B. Mndopmarnmonsslie pecypcsl A OMOIMOTEK: yueO.-IpakT. mocodue
/ T.B. 3axapuyk. - CII6.: IIpodeccus, 2011. - 128 c.

5. HBanoB A. MneanbHblil TOMCK B UHTEPHETE TJIa3aMU TIOJIb30BATENsI: MOHOTpadus /
A. UBanos. - M. [u ap.]: [Tutep, 2011. - 190 c.

6. JlaBpuk O.JI. CoBpeMeHHBIE TEHACHIINH B WHPOPMAIMOHHOM 00eCTIeUeHUH
Hay4yHO-uccienoBaTensckux padot / O.JI. JlaBpuk, KO.B. MoxunaueBa, H.H. IllabypoBa; PAH,
CO, I'TTHTB; [nayu. pen.: b.C. Enenos, H.E. Kanenog]. - HoBocu6upck, 2010. - 231 c.

7. OranoBa O.A. UndopmanioHHbIE pecypchl aKaAeMHUYeCKUX OMOIHOTEK
Vpansckoro otaenenuss PAH: cmpaB. marepmanst / O.A. OranoBa; [orB. pen. JLA.
Koxesnukona]; PAH, YpO, Llentp. nHayu. 0-ka. - Ekarepunoypr: [6. u.], 2010. - 81 c.: Tadm.

8. TMapmykosa I'.b. Meronuka moucka npodeccnonansHoi nHpopmamnmu: yueo.-
MeTo[. mocobue ans cTyaeHToB By30B / I'.b. [Tapurykosa. - CII6.: [Ipodeccus, 2006. - 224 c.

9. Tlopyuu mowuck 4eioBeKy. BupTyaibHbIE CIPaBOYHBIE CITY)KOBI B COBPEMEHHBIX
oubmuorekax / U.b. MuxuoBa, A.A. [lypuuk, A.B. [lypuuk, M.M. Camoxuna; [mox o01I. pes.
N.b. MuxHoBoii]. - M.: DAUP-TITPECC, 2005. - 304c.

10. Ilpaktuka npoBeaeHus u opopmiieHUss HHHOPMAITMOHHOTO TOUCKA B BEAYIIUX
MaTEeHTHBIX BeIOMCTBax: mpaktuueckoe mocobue / I'.C. HewaxoB [u nap.]. - M.: MHUI]
"TIATEHT", 2012. - 142, [1] c.

11. CxopnsixoB D.I1. [TarenTHbIe UccnenoBanus: yueo. - Mero. mocodwue / O.11.
Ckopusiko, M.D. I'opbyHoBa. - 2-e u3a., ucnp. - M.: OAO MHUI] "Ilarent", 2008. - 163, [1] c.
- buGmmorp.: c. 148-150.

12. [lepOakoB A. UutepHer-ananutuka. [louck u ornenka napopmannu B WEB-
pecypcax: mpaktuueckoe mocodue / A. lllep6akos. - M.: Kanxusriit mup, 2012. - 76, [1] c.

4.4. Iucuuniauna 1.5. MeToa0/10rusi npenojaBaHus B BbICIIEH IKO0JIe

4.4.1 OcHoBHasi TUTEpaTypa


http://195.19.135.90/WEBIRBIS/CGI/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=KNIGA&P21DBN=KNIGA&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B0%D0%BB%D0%B5%D0%B5%D0%B2%D0%B0,%20%D0%98.%20%D0%A1.
http://195.19.135.90/WEBIRBIS/CGI/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=KNIGA&P21DBN=KNIGA&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BB%D1%8E%D0%BC%D0%B8%D0%BD,%20%D0%90%D1%80%D0%BA%D0%B0%D0%B4%D0%B8%D0%B9%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://195.19.135.90/WEBIRBIS/CGI/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=KNIGA&P21DBN=KNIGA&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9
http://195.19.135.90/WEBIRBIS/CGI/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=KNIGA&P21DBN=KNIGA&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9E%D0%B3%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%90%D1%84%D0%B0%D0%BD%D0%B0%D1%81%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0
http://195.19.135.90/WEBIRBIS/CGI/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=KNIGA&P21DBN=KNIGA&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%BA%D0%BE%D1%80%D0%BD%D1%8F%D0%BA%D0%BE%D0%B2,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://195.19.135.90/WEBIRBIS/CGI/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=KNIGA&P21DBN=KNIGA&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A9%D0%B5%D1%80%D0%B1%D0%B0%D0%BA%D0%BE%D0%B2,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9

1. biiunoB B.C. MeTonuka mpenogaBaHusl B BBICIIEH IIKOJE: y4ued.-ipakThd. mocooue /
B.A. baunos, B.I'. Bunenko, U.C. Ceprees. — M.: FOpaiit, 2014. — 315 c.

2. Copokonyn HO.B. Ilenaroruka Beicmeit mkomsl / FO.B. Copokomya. — PocroB w//1:
®enukce, 2011. — 541, [1], c.

4.4.2 JlonoJIHUTEJIbHAS JIUTEpaTypa

1. bammakoB A.M. KpeatuBnas memaroruka. Meroposorusi, Teopus, npaktuka / A.U.
bammaxkos, [I.H. XKensesckuii, A.A. Ky3Henos u zip.; mox pea. a. T. H., mpod. B. B. [Tomosa, aka.
PAO 10.T'. Kpyrnoga. — 3-¢ uza. — M.: BUHOM. Jla6oparopus 3nanmii, 2012. — 319 c.

2. bounapenko B.I1. [IpodeccronanbHoe megarorndeckoe oOpa3oBaHUe B 3apyOeKHBIX
cTpaHax Ha coBpeMeHHOM 3Tarne: MmoHorpadwus / B.IT bonnapenko. — Munck: Teceii, 2008. 224 c.

3. Bepmmnuna H.A. Crpykrypa mnemaroruku:  MeTomonorus — MCCIEIOBaHHUSA.
Monorpadpus. — CII6.: Jlema, 2008. — 313c. — [OnexTponHHbId pecypc]. Pexxum mocryma:
http://window.edu.ru/library/pdf2txt/972/78972/59705/page3

4. I'pomkoBa M.T. Ilegaroruka eiciieit mkossl / M. T. I'pomkoBa. — M.: FOnuTH-/lana,
2012. — 447 c.

5. Kmapun M.B. MHHOBammoHHble MoJenu OOydeHHUs B 3apYOEKHBIX IMEIaroruuecKux
nouckax / M.B. Knapun. — M.: Apena, 1994. — 222 c.

6. Koneuko A.K. DHiukioneanst IeJarorMdyecKUxX TEXHOJOTHHU: IocoOHe s
npenonasarens / A.K. Koneuko. — CI16.: KAPO, 2006. — 368 c.

7. KpaeBckuii B.B. Merononorusi negaroruki: HOBBIM dTam: ydel. mocodue isi CTYI.
BeIcul. yueb. 3aBenenuii / B.B. Kpaesckwuii, E.B. bepexxnoBa. — M.: Akagemus, 2006. — 400 c.

8. Kpaesckuii B.B., Xyropckoit A.B. OcHoBbl 00yueHus. JlugakTika 1 METoAuKa: y4eo.
nocoOue /uist cTyq. Beicul. yue0. 3aBefenuii / B.B. KpaeBckwii, A.B. Xyropckoii. — M.: Akanemus,
2007.-352 c.

9. Kpons B.M. Ilcuxonorus u negaroruka: yaed. mocooue uisi CTyICHTOB TEXH. BY30B /
B.M. Kposb. - M.: Beiciiag mikosa, 2001. - 319 c.

10. Jlomakuaa T.HO. IlouckoBo-TBOpUYeCKOe caMO00pa3oBaHUE IIPEIOAaBATENS
npodeccuonansHoOM mKkoibl (Aunakruueckuit acnekt) / T.FO. Jlomakuna, A.B. Kopxyes, M.T.
CepreeBa. — M.: Academia, 2011.

11.  HosukoB A.M. Mertononorust oopazosanus / A.M. HoBuxos. M3ganue Bropoe. —
M.: Orsec, 2006. — 488 c.
12, OcHOBBI J€ATENBHOCTH THIOTOPA B CHUCTEME JTUCTAHIIMOHHOI'O OOpa30BaHMS:

crienranu3upoBanubiil yueOHbiit kypce / [Tox pen. C.A. lllennukos [u np.]. — M.: Ipoda, 2006. -
591 c.

13.  Tlemarorwka W IICUXOJIOTHsS BBICIICH MmKOIBL: y4e0. mocooue / Iloxg pen. M.B.
BbynanoBoii-TonopkoBoii. — Poctos H//lony: ®@enukc, 2006. — 512 c.

14.  Tlonar E.C. Ilenarornueckue TexHosoru auctaniuonroro ooyuenus / E.C. [Tonar.
— M.: Akagemus, 2006. — 400 c.

15. Tlonomapes  H.JL, CwmupHoB Bb.M.  OO6pa3oBarenbHble  MHHOBALUU.
['ocynapcTBeHHas MOJIMTHKA U yIpaBieHUe: yued. mocodue A CTyA. BbICIIL. yuel. 3aBeieHuil /
H.JI. TTonomapes, b.M. CmupHoB. — M.: Akagemus, 2007. — 208 c.

16. Teopus u mpakTHKa NPO(PECCHOHATBHO-TIEAArOTHIYECKOT0 00pa3oBaHMs
monorpadus / PI'TIITY, Poc. akan. o6pazoBanus, Ypani. ora-uue ; [peaxon.: .M. Pomanues (oTB.
pexn.), B.A. ®enopos, H.C. I'nyxantok]. - ExarepunOypr : [6. u.], 2007 - . T. 1. - 2007. - 304 c.

4.5. Iucuunianna 1.6. CTpoeHune u peaKuMOHHAS CIIOCOOHOCTh OPraHNYecKUuX
coeMHeHU

4.5.1 OcHoBHas JqUTEpaTypa
1. XayckpodT K., Koncta6m 3. CoBpemenHsIi Kypc obmert xumuu. T1. M.: Mup, 2002, 540


http://window.edu.ru/library/pdf2txt/972/78972/59705/page3

2. Clayden J., Greeves N., Warren S, Wothers P. Organic chemistry. Oxford, New York:
Oxford University Press, 2008, 1516 c.

3. Keeler J., Wothers P. Chemical structure and reactivity. An integrated approach. Oxford,
New York: Oxford University Press, 2009, 926 c.

4. Burrows A., Holman J., Parsons A., Pilling G., Price G. Chemistry®. Introducing inorganic,
organic and physical chemistry. Oxford University Press, 2009, 1396 c.

5. Nuronea K. Teopernueckre 0CHOBBI opranuyeckoil xumuu. M.: Mup, 1973.

6. Kepu @., Carn6epr P. YriryOneHHbIN Kype OpraHnYecKoi XumMur: B 2 KH. M.: Xumus,
1981.

7. JIn JIxx. Umennble peakiui. MexaHu3Mbl OPraHU4IeCKUX peakiuii / mep. ¢ a1 B.M.
HembsiHoBra. M.: BUHOM; Jlaboparopust 3nanmii, 2009.

8. Mapu J[x. Opranuueckast XuMusi: peakIiiy, MEXaHU3MbI U CTPYKTYpa: YIiyOJIeHHBIH Kype
JUISL YH-TOB M XMM. BY30B: B 4 T. M.: Mup, 1987-1988.

9. O0mas oprannyeckast Xumust: B 12 1. / mox o6mr. pen. Jl. baprona, Y. JI. Ommca. M.
Xumus, 1981-1988.

11. PeyroB O.A., Kypu A.JL, byrun K.II. Oprannueckas xumust: B 4 4. M.: U3a-8o MI'Y,
1999-2004.

12. Caiikc I1. Mexanu3Msbl peakiuii B opranndeckoi xumun. M.: Xumus, 1977.

4.5.2 JlonoJHUTEIbHAS JIUTEPATypa

1. Tepueii A.JI. CoBpemenHas opranuyeckas xumus. M.: Mup. 1971. 1981. 656 c.

1. ArponomoB A.E. N30paHHble I71aBbl OpraHUYeCKOM XUMUU: yued. mocodue st By30B. 2-€
u31., mepepad. u 106. M.: Xumus, 1990.

2. ArporomoB A.E. COOpHUK 3a7a4 1O OpraHrmyeckoil Xxumuu: yde0. nocodue. M.: U3a-Bo
MI'Y, 2000.

3. bekkep I'., beprep B., [lomuke I'. Opranukym: npakTuKyMm 1O OpraHu4e€CKOM XUMHHU: B 2 T.
M.: Mup, 1979.

4. BumBkoB A.A., Atnyk FO.I'., IlecroB A.B. HomeHknarypHble npaBuiia alUKINYECKHX,
apOMaTUYECKHX, TeTEPOLUKINYECKHX YIIIEBOJOPOJIOB U UX Mpou3BOIHbIX. ExarepunOypr: M3a-Bo
VYpau. ya-ta, 2008. — 172 c.

5. BumBkoB A.A., IlectroB A.B. Oprannueckast xumusi. OcHOBHBbIE NTOHATHSA. ExatepuHOypr:
W3n-Bo Ypau. yH-Ta, 2012. — 188 c.

4.6. I[I/ICIII/IHJ'II/IHZI 1.7. Teopml METOA0B UCCJICAOBAHUA BEIIECTBA B XUMHUH

4.6.1 OcHoBHas JUTEpaTypa

1. Xayckpodrt K., Koncra6:1 3. CoBpeMenHslii kype oomeit xumun. T1. M.: Mup, 2002, 540
c.

2. Ilupenscon B.I'. KBantoBa xumusi. MoseKyibl, MOJIEKYJISIPHbIE CUCTEMBI M TBEPIbIE TEIA.
M.:- bunowm. Jla6oparopust 3Hanuit. 2010. 496 c.

3. Cramer C.J. Essentials of Computational Chemistry. Theories and Models. Second addition.
John Wiley and Sons, Ltd. 596 p.

4.6.2 JlonoJiHMTEILHAS JIMTEPATypa

1. Baparpon [{x., Koiin . Bo3OyxaeHHbIe cOCTOSHUS B OpraHndeckoi xumun. M., 1978.

2. CumbBepmreitn P., Bpaccnep I'., Mopun T. Cnextpomerpuueckas WASHTH(DUKAIUSL
OpraHM4ecKux coeauHeHnuii. M: Mup, 1977.

3. bpayn /1., ®noiin A., Celinzoepu M. Criektpockonus opranudeckux Beriects. M.: Mup,
1992.

4. KasunpHa JI.A., Kymnerckas H.b. Ilpumenenne Y®-, UK- n SIMP-cnektpockonuu B
opranvueckoi xumuu. M.: Beicias mkomna, 1971.

5. KoxxesuukoB JI.H., IIpoxopoB A.M. DnekrpoHHasi abCOpOIMOHHAsT W JIFOMUHECIICHTHAs
criektpockonus. Teopus u npaktuka. Meroquueckue ykazanusi. ExkarepunOypr: Yp®V. 2010.



4.7. Jucuuniauna 1.8. XemounpopmaTuka

4.7.1 OcHoBHasl JUTEpaTypa

1.J. Gasteiger, T. Engel. Chemoinformatics/ Berlin™ Springer, 2003. 649 p.

2. Todeschini R., Consonni V. Molecular Descriptors for Chemoinformatics (2 volumes).
Wiley-VCH, 20009.

3. [TaBnoB A.H. buonndopmaruka. M.: I'punnaiit, 2010. 254 c.

4.7.2 lonoJIHUTEILHAS JINTEpaTypa
1. Leach A.R., Gillet V.L. An Introduction to Chemoinformatics. Berlin: Springer, 2007. 250

2. Heitn FO.M., UBanmoBa M.H., Mopxepun HO.IO. KommbroTepHoe mnpeacrabieHue
opranuydeckux Monekysi. EkarepunOypr: Yp@V, 2012.

4.8. UudopManmoHHOe o0ecrnedeHne MoAroTOBKH K rocyJ1apcTBEHHOMY IK3aMeHYy

DnexTpoHHbIe pecypebl LlenTpanbHoii Hayunoit oubnuotexu (LIHB) YpO PAH (30 Touex
noctyma) - http://cnb.uran.ru/

JlocTyT K MOJIHBIM TEKCTaM CTaTel U3 KypHAJIOB U3/1aTeNnbCcTBa "Dnb3eBup" Ha Iiatdopme
ScienceDirect B 21 npeamernoit kosutekiuu (Freedom Collection): http://info.sciencedirect.com/

Hayunast snextponnas 6ubiaunoreka http://elibrary.ru

KoopauHaimoHHBIH COBET y4eOHO-METOINICCKUX 00bETUHEHUH M HAYIHO-METOINICCKUX
CoseroB Bbicuiei mkoisbl. [lopran @enepaibHbIX TOCYJapCTBEHHBIX CTAHAAPTOB BBICIIEH IIKOJIbI
http://fgosvo.ru

MEDLINE: http://www.ncbi.nIm.nih.gov/entrez/query.fcqi

MEDLINEplus http://www.nlm.nih.gov/medlineplus

EBSCO Publishing: http://www.ebscohost.com/

SAGE Journals Online: http://online.sagepub.com/

Hayunbie sxypHansl usgarensctBa Taylor & Francis (UK) Ha snektpoHHO# miatdopme
Informaworld: http://www.informaworld.com/

[TonHble TEKCTHI MEXAYyHApOIHBIX HayuHbIX JkypHanmoB World Scientific Publishing:
http://www.worldscinet.com/

Pedepatsl 1 monmHbIe TEKCTHI CTaTel U3 )KYPHAIOB, KHUTH, KHUYKHBIX CEPHil, 2IEKTPOHHBIX
CCBIJIOK HaY4HBIX U3/1aTEIbCTB!

- Springer Verlag http://springerlink.com/

- Blackwell Publishing http://www.blackwellpublishing.com/contacts/

- POLYMERSNetBASE http://www.polymersnetbase.com/

- Chemical Abstracts http://chemabs.cas.org

- nThe Royal Society Of Chemistry http://www.rsc.org

- American Chemical Society http://pubs.acs.org

- The Electrochemical Society http://www.electrochem.org

baza paHHBIX 0 XMMHUYECKHUX COCIUHEHUSX C YCTAHOBJICHHBIM KaHIEPOTEHHBIM U
TEPaTOTe€HHBIM IeficTBUEM Ha YeJI0BeKa Chemical Hazard
http://www.iephb.nw.ru/~spirov/hazard/

bazsr BUHUTU (nepuoanyeckue M3AaHUs, KHUTH, (UPMEHHbIE HM3JaHUS, MaTepHalIbl
KOH(EepeHIM, TEe3WChl, MATEHThI, HOPMATHBHBIC JOKYMEHTHI, JEMOHUPOBAHHBIC HAYYHbBIC
pabotsl) http://www.viniti.ru/bnd.html

Astopedeparsl  aucceprammii  Dissertation  Abstracts:  http://www.proquest.com/en-
US/products/brands/pl_umi.shtml

buopecypcebr: umHbopmanmonnas cucremMa «buonornueckue pecypesl Poccuiickoit
®denepanuny http://www.sevin.ru/bioresrus/

XuMuuecKas SHIUKIONEUS (caiim WWW.XUmuk.ru)

Vmennble peakunu B oprannueckoit xumuu http://ru.wikipedia.org

DJIEKTPOHHBIN y4eOHUK M0 opranndeckoi xumun http://www.alhimikov.net
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®denepanbHbIi HEHTP 00pa30BaTEIbHBIX PECYPCOB
http://stavrop.fcior.edu.ru/card/1339/laboratornaya-rabota-konstruirovanie-mehanizmov-

himicheskih-reakciy-po-teme-kislorodosoderzhashie-or.html

ba3za TaHHBIX 110 HAyYHBIM IyOIuKarmsaM Nttp://\www.scopus.com
nporpaMma pacuera MOJCKyJIApHBIX aeckpuntopos http://mwww.talete.mi.it/dragon_net.htm
CepBep HHPOPMAIMOHHBIX TeXHOJIOrHH Nttp://www.citforum.ru
W3narenberBo “OTKpbITHIC cucTeMbl” http://Aww.osp.ru

Karasor nporpamm poccuiickux paszpadoraukos http://www.softlist.ru
Caiit kopriopariu Microsoft B Poccuu http://www.microsoft.com/rus
Caiit xopniopaiurt ORACLE B Poccuu http://www.oracle.ru
Onexponnsiii sxypaain 00 ORACLE http://www.oramag.ru
OO0pazoBaTeibHbI MaTeMaTHIecKui cait http://www.exponenta.ru
[TopTas KOMIIBIOTEPHOTO AU3aliHA OPraHUYECKUX PEAKLUN
http://www2.chemie.uni-erlangen.de/software/eros

[Mopran 6uonnpopmaruku http://www.bioinformatix.ru

5. DoHJ 01LIEHOYHBIX CPEACTB IIPHA NMPOBECACHUU I'OCYAAPCTBCHHOI'0 IK3aMEHaA

C LCJIbIO OLICHKU YPOBHIA 3HaHUH Ha TOCYAApCTBEHHOM 3K3aMCHC HCIIOJIb3YCTCA

OAaTUOaIIbHAd CUCTEMA.

Ouenka (6aw1)

Kpurepun

AcnupaHT JEMOHCTPUPYET:

- JIOTMYHOE, TOCJeIoBaTelbHOE W  HE  TpeOyrolee
JIOTIOJTHUTEIBHBIX BOIPOCOB H3JI0KEHHUE OTBETOB Ha BOIPOCHI
SK3aMEHAIIMOHHOI0 OMIIETA;

- BCCCTOPOHHECEC, CHUCTCMATHYCCKOC U I‘J'IY6OKOC 3HAaHHUC

OTan4Ho
MIPOrpaMMHOTO MaTepHana;
- CHOCOOHOCTh TBOPYECKH TMPUMEHATH 3HAHHUE TEOPHUU K
pelIeHnIo MpoQeccCHOHANBHBIX 3a/1aY;
- COBEpIICHHOE BIIAJICHUE BCEMHU TPEOYEMBIMH YMEHUSMH H
HaBBIKAMH.
AcCNHpaHT MOKA3bIBAET:
- YBEPEHHOE, MOCIEI0BATEIIbHOE, CUCTEMATHYECKOE U3JIOKEHNE
OTBETOB, C OTJAEIbHBIMHU MOTPEIIHOCTAMH U HETOYHOCTSIMH, Ha
BOIIPOCHI HK3aMEHAIMOHHOTO OMIIETA;

Xopouio - XOpolIee 3HaHhe MPOrPaMMHOI0 MaTepHuana;
- CMOCOOHOCTh MPUMEHSTh 3HAHUE TEOPHUH K PEIICHUIO
npodeccHoHaNbHBIX 3a7a4;
- JIOCTATOYHOE BJIa/ICHHE TPEOyEeMbIMH YMEHUSIMH M HABBIKAMU.
AcnupaHT JEMOHCTPUPYET:
- CYIIECTBEHHbIE TMOTPEUIHOCTH B OTBETaX Ha BOMPOCHI
9K3aMEHAIIHOHHOTO ouiera c HapyIEeHUSIMHI B
IIOCIICAOBATEILHOCTH UX HU3JI0KCHHUS,
- MOBEPXHOCTHOE 3HAHUE TPOTPAMMHOTO MaTepHaIa;

VY 10BIIETBOPUTEIIHHO

- CHOCOOHOCTh, B OCHOBHOM, NPUMEHSATh 3HAHHWE TEOPUH K
pelIeHHI0 TPOoeCcCUOHABHBIX 3a/1aY;

- HeIOCTaTOYHOE BIaJeHHE TpeOyeMbIMH YMEHUSMU U
HaBBIKaMH.

HeynosnersopurensHo

ACIIMPaHT MMOKA3bIBAET:
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- cOMBuUMBOE,  HEMOCJIEIOBATEIbHOE, c JOIYCKOM
MNPUHIOHUITAATIBHBIX OIHI/IGOK, H3JI0KCHUC OTBCTOB Ha BOIIPOCHI
9K3aMEHAI[MOHHOTO OuJIeTa,;

- 3BHAYUTCIIbHBIC Hp06eﬂbl B 3HAHUAX IIPOrpaMMHOI0 MaTepuaia,
- HECIOCOOHOCTh MNPUMEHSATh 3HAHHE TEOPHH K PEIICHHIO
npodecCHoHANBHBIX 33/1a4;

- OTCYTCTBHE, MPAKTHYECCKHU, BIAJCHUS TPEOYEMBIMH YMEHUSIMU
1 HaBbIKaMMH.
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CIIeHaIbLHOM JUCLHILIAHBI Bnoka 1 | uaCTHTYTA MIPUKA30M oT
(BapuatuBHas uyacte) OOIl BO — mporpammsr | ot 28.11.2017 1. 28.11.2017 r. Ne 94

MOJTOTOBKH HAayYHO-TIEAroTHYecKuX KaapoB B | Ne 94
aCMHpaHType, 1O  KOTOPOW  MPOBOIUTCS
MIPOMEKYTOYUHAS aTTecTalnus B BUE
KaHIUOIATCKOIO  DK3aMEHa, HaMMEHOBAHHUIO
po¢ I (CIIEIATHbHOCTH) TTIOATOTOBKH




MUHHCTEPCTBO HAYKH U BBICIIET0 00pa3oBaHus
denepabHOE TOCYIaPCTBEHHOE OOKETHOE YUPEXKICHUE HAYKU
NHuctutyT oprannyeckoro cunresa um. 1.4, Iloctosckoro
Ypansckoro oraenenus Poccuiickoil akaneMuy HayK

Pabouas nporpamma

Pabogas nporpamma snementa OOII «IloaroroBka k caade u caada
rOCYJapCTBEHHOT0 3K3aMEHay 00YyYaroIerocs no 00pa3oBaTelbHbIM

Penaxuus 2018 r.

nmporpaMmMmam BBICHICTO 06p330BaHI/I$I — [OporpamMmMam noAroTOBKH

HAYYHO-TICAArOTHUYCCKUX KaJAPOB B aCIIUPAHTYPE

Hanpasnenue noaroroBku - 18.06.01 XumMuueckas TeXHOIOTHSA
Hamnpasnennocts (mpodmits) — TeXHOIOTHS OpraHNIeCKUX BEIIeCTB

1OC VpO PAH

JIMCT PETUCTPALIUY USMEHEHHNIA

Ne penpakuuun Onucanne N3MEHEHHH OcHoBaHne Jara BcTymuieHus
JIOKYMEHTa B JICHCTBUE

2 IIpuBenenue B cootsercTBue | [Ipukas B coorsercTtBUM C
HaMMEHOBAHUS CIIEUMATbHON TUCHMILINHBI | AUPEKTOpa MIPUKa30M oT
brmoka 1 (BapmaruBHas wacte) OOIl BO — | uHCcTHTYTA 28.11.2017 1. Ne 94
MIPOTrpaMMBI MOATOTOBKHU HayyHo- | oT 28.11.2017 r.
MearOTHYECKUX KaJPOB B acliupantype, mo | Ne 94
KOTOpPOHl  NPOBOAMTCS  MPOMEXKYTOUHAsS
aTTecTauuss B BHIE  KaHIUAATCKOTO
JK3aMeHa, HauMEHOBaHUIO npoduis
(cnenuanbHOCTH) TOATOTOBKH

3 B cooTBeTCTBUU C pacoOpsLKEHUSIMU [Ipukas B cooTBeTcTBUU C
IIpaBurensctBa PO Ne 1055-p ot | nupekropa MPUKA30M OT

30.05.2018 r. «O06 ynpaznuennu ®AHO» u
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