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1. OBIIAA XAPAKTEPUCTUKA MOAYJISA [lpukiiajiubie MeToAbI M TEXHOJIOT N
(pYHKIIHOHAJIBLHBIX MATEPUAJIOB

1.1. AHHOTAIMA COlep:KaHUS MORYJISI

Mopyiib BKIIFOYAET CIAEAYIOINE TUCIUIUIMHBL: «BOJIbIION TEXHOJIOTMYECKUN MTPAKTUKYM», «Jlu3ailH u
CHHTE3 HOBBIX (OMO)OpraHNYeCKUX MaTepruaaoBy, « OOBEKTHI IKCIIEPTU3Hl KOMIUIEKCHOTO XHMHUYECKOTO 1
dbusndeckoro uccneaoBaHusm», «Porodusuka (6MO)opraHUIECKUX MaTepuagoB. Teopust U MPAKTUKAY.
[lomydeHHbIE TEOPETHUECKHE 3HAHMS 3aKPEIUIAIOTCS MPH MPOXOKIECHUU OOJIBIIOTO TEXHOJOTHYECKOTO
NpakTUKyMa. JIMCUMIUIMHBI MOJYJSl MOCBSIIIEHBl M3YYEHUIO TEOPETHUYECKHUX AaCIEKTOB M CHUCTEMHBIX
3aKOHOMEPHOCTEH CIOCOOOB CHHTE3a HOBBIX (DYHKIIMOHAJIBHBIX MaTepuasioB. (Oco0oe BHUMaHUE
yAenseTcs pa3paboTKe MHHOBAIIMOHHBIX TEXHOJIOTHH MOYYEHUST OPTaHUYECKUX CBETOUYBCTBUTEIBHBIX U
JIOMUHECIICHTHBIX MaTepUalioB, MPUMEHSAEMBIX B HACTOAIIEE BpPEMsS B KadyeCTBE KpacuTele |
OpPraHUYECKUX JJFIOMUHO(OPOB B TEXHUKE, MEIUIIMHE, OMOJIOTHH, SJIEKTPOHUKE.

1.2. CTpykTypa U 00beM MOAYJISA

Taonuua 1
O0beM AUCUMIIIMH MOIYJIS
Ne " BCEro MoayJis B 3a4€THBIX
HepequL AUCHUILIMH MOAYJIA B MMOCJI€10BATCJIbHOCTH UX OCBOCHUSA
n/n eINHHLAX
1 bonpmoi TEXHOIOrMYECKUI TPAKTUKYM 6
2 Jlu3aiiH U cuHTE3 HOBBIX (OMO)OpraHUYECKUX MaTEPUAIIOB 4
3 OOBEKTHI AKCIIEPTU3BI KOMIUIEKCHOTO XUMHUYECKOTO U
(bU3MYECKOTO HCCIeA0BaHUS 3
4 dorodusuka (6no)oprannueckux MarepuanoB. Teopus u
MIPAaKTUKA 5
HUTOTI'O no moaynto: 18

1.3.ITocienoBaTEILHOCTH OCBOECHHSI MOYJISI B 00pa30BaTe/IbLHON NMporpaMmme

IIpepekBU3UTHI MOAYJIsI 1. Teoperuueckue U NPaKTUYECKUE MTOAXO/IBI B
XUMHUHU U OMOTEXHOJIOTHH

2. OU3HNKO-XMMHUYECKHE METO/IbI UCCIIEIOBAHUS
(GYHKIIMOHATBHBIX MaTEPUAIIOB U
OMOAKTUBHBIX BEIIECTB

IHocTpeKBU3UTBI U KOPEKBU3UTHI 1. CoBpeMeHHOE pa3BUTHE XUMHH U TEXHOJIOTHH
MOayJIst (YHKIMOHATBHBIX MaTEpHAIIOB

1.4. Pacnipenejienne KOMIeTeHUMii MO JUCHMIUIMHAM MOAYJIsl, IUIAHHpPYeMble Ppe3yJbTaThl
o0y4eHusl (MHIMKATOPbI) 10 MOIYJII0



Tabnuua 2

Ilepeuyenn
Koa u HaumeHoBaHue Ilnanupyemsle pe3yJbTaThl 00y4eHHS
AUCHUTINH
KOMIIETEHIIMHU (MHAMKATOPBI)
MOAYJIAA
1 2 3

Bbonbioit OIIK-3 - Criocoben 3-1 - ChopmyarpoBaTh OCHOBHBIE IPHUHILIUIIBI
TEXHOJIOIMYECKHUH | IUIAaHUPOBATh U IPOBOAUTH | OPraHM3allMU U IJIAHUPOBAHUS HAyYHOTO
IPAKTUKYM KOMILJIEKCHBIE HCCIIEI0OBaHUS

HCCIIEIOBaHUS U
W3BICKAHUS I PELLICHUs
WHXEHEPHBIX 3aj1a4
OTHOCSIINXCS K
npoQeCCuoHAIBHON
NeSITeNIbHOCTH, BKIIIOYast
MIPOBEACHUE U3MEPEHNN,
IUTAaHUPOBAHUE U
[IOCTaHOBKY
JKCIIEPUMEHTOB,
MHTEPIIPETALIIO
IIOJIyYEHHBIX PE3yJIbTaTOB

3-2 - XapakTepru30BaTh BO3MOKHOCTH
HCCIIEIOBATENIbCKOM anmnapaTypbl U METOJIOB
HCCIIE0BaHUS, MCTIONB3YS TEXHUYECKHE
XapaKTEPUCTUKU U 00JIACTH TPUMEHEHUS

3-3 - Caenatb 0030p OCHOBHBIX METOJIOB
CTaTUCTHYECKON 00pabOTKU M aHAIN32
pe3yJIbTaTOB U3MEPEHUI

3-4 - IlepeuncauTe OCHOBHBIE HOPMATUBHBIE
JOKYMEHTBI, perjiaMeHTUpyolrie opopmiieHrne
HAyYHO-TEXHUYECKHUX OTYETOB U 3alIUTY IPaB
MHTEJJIEKTYalIbHOM COOCTBEHHOCTH

V-1 - Cobupatrh 1 aHATU3UPOBATH HAYUHO-
TEXHUYECKYI0 HH(POPMALUIO 17151
ONTHMAaJIbHOIO IJIAHUPOBAHUSI UCCIIE0BAHUS U
M3bICKaHUs

VY-2 - O00CHOBaHHO BBIOpPATh HEOOXOIUMYIO
anmapaTypy ¥ METOJ] UCCIICTOBAHUS JUIs
PCUICHUA MHXXCHCPHBIX 3a1a4, OTHOCAIINXCS K
npodeccHOHaIbHON AEATEILHOCTH

V-3 - OnenuBath 0(hOpMIIEHHE HAYYHO-
TEXHUYECKUX OTUETOB, IMyOIUKAINI HAyYHBIX
pe3yJIbTaTOB, TOKYMEHTOB 3aLIUThI
MHTEJUIEKTYyallbHOW COOCTBEHHOCTH Ha
COOTBETCTBUE HOPMATUBHBIM TPEOOBAHUSIM

[1-1 - BbImOIHATE B paMKax NOCTABIEHHOTO
3a/1aHMs] SKCIIEPUMEHTAIbHbIE KOMIUIEKCHBIE
HAy4YHO-TEXHUYECKHE UCCIIEIOBAaHUS U
M3BICKAHUS JJIs PELECHUS] MH)KEHEPHBIX 3a/1a4 B
o0acTH Mpo(hecCUOHAIBHON AEATeNbHOCTH,
BKJII04ast 00pabOTKy, HHTEpIPETALHIO U
oopmieHue pe3ynbpTaToB

I1-2 - OpopMuUTh HAYYHO-TEXHUYECKUH OTYET,
TyOJIMKALMIO HAyYHBIX PE3YJIbTaTOB,
JIOKYMEHTBI 3alllUThl HHTEJIEKTYaIbHOM




COOCTBEHHOCTHU B COOTBETCTBUU C
HOPMATHUBHBIMU TPEOOBAHUSIMHU

-1 - IIposABIATE yMEHHE BUAETH JIE€TAJIH,
YIIOPCTBO, aHAJTUTUYECKNE YMEHUS

[TIK-4 - CriocobeH k
OpraHH3aIiy 1
PYKOBOJICTBY HAy4HO-
HCCIIE0BATEIIbCKOM,
MIPOEKTHOU 1
npogecCuoHAIbHON
JeSTEIIbHOCTHIO
oOydJaronmxcs

3-1 - Jlenats 0030p OTE€UECTBEHHBIX U
3apyOeKHBIX TOCTHKEHUH B BRIOPAHHBIX
00JIaCTSX XUMUYECKOH 1 OMOTEXHOJIOTHU

V-1 - [InanupoBats NpoBecHNE
JKCIIEPUMEHTA, BEIOUPATh METO/IbI BHIICICHNUS,
OYHMCTKHU U aHAJIN3a UCCIIETyeMbIX 00bEKTOB

I1-1 - UmeTh mpakTUYECKH OMBIT 6e30MacHON
paboThI ¢ (PyHKIIMOHATEHBIMU MaTE€pUaTIaMU U
COCIMHCHHSAMM, 00JIaJaIOITUMK
OMOJIOTHYECKON aKTUBHOCTHIO

Jv3aiiH u cuHTe3
HOBBIX
(6no)oprannyeck
UX MaTepuasoB

ITK-6 - Criocoben
OCYIIECTBIISATH

¢ exTuBHYIO paboTy
XUMHKO-
TEXHOJIOTUYECKOTO0,
OMOXHMHYECKOTO
KOHTpOJIsA, 00ecrneunBaTh
CTaOUIBLHOCTD
roKasareJyeun
TEXHOJIOTHYECKOTO
mpolecca 1 KauecTBa
BBIITYCKAaeMOU ITPOYyKIIUH

3-5 - XapakTepu3oBaTb METO/Ibl TPOU3BOJICTBA
OpraHMYecKUX Kpacurenei u ¢piayopodopos, a
TaK)Ke 0COOCHHOCTH IKCILTyaTalluu
000py/I0BaHUs U KOHTPOJIS 32 apaMeTpaMu
TEXHOJIOTHYECKUX TMPOIIECCOB

V-5 - BeiOuparh onTUMalibHbIE METO/IbI
CUHTE3a LEJIEBBIX MTPOAYKTOB,
COOTBETCTBYIOIIIEE 00OpYAOBaHHE,
BCIIOMOTATENbHBIE TPOLIEAYPHI, MEPOTIPUATHSI,
o0ecrieunBaroe TEXHUKY 0€30MacHOCTH U
MeEpBbI, IPEAYCMaTPUBAIOIIAE OXPaHy
OKpYKaroIlei cpeabl

I1-5 - Tlpennarate 1 apryMEeHTUPOBAHHO
JIOKa3bIBaTh BHIOOP M ONPEIEIICHIE
ONTUMAJIbHBIX U PALIMOHATIBHBIX
TEXHOJIOTHYECKHUX PEKUMOB PaOOTHI
o0opyoBaHus

OOBEKTHI
IKCIIEPTHU3BI
KOMILJICKCHOTO
XUMHYECKOTO U
(buzmIecKoro
UCCIICIOBAHHUSI

[1K-3 - Cniocoben
MIPEJICTABIISATh PE3YJIbTATHI
paboThI B BHJIE HAYIHO-
TEXHUYECKHX OTYCTOB,
0030pOB, HAYYHBIX
JOKJIAJIOB U MyOIUKaIuii ¢
HCIIOJIb30BaHUEM
COBpPEMEHHBIX
BO3MOXHOCTEU
MH(pOpPMaAIIMOHHBIX
TEXHOJIOTHHA U TPEOOBaHUI
IO 3aIluTe
MHTEJUIEKTYaJIbHOU
COOCTBEHHOCTH

3-1 - OpueHTHpPOBATHCS B OCHOBHBIX (pOopMax
MIPEAOCTABIIIEMON OTYETHOW JOKYMEHTALUU B
paMKax OTAEIBHOIO UCCIIENOBAHUS

3-2 - IloHMMaTh OCHOBHbBIE HAIIPaBJIEHUS U
KPUTEpPUU aHAIN3a U OLIEHKU PE3YJIbTaTOB
HAy4YHO-HUCCIIEI0BATEIBCKON PabOThI

V-1 - IIpoBoaUTH CpaBHEHUE METOIUK,
BO3MOXHOCTEN U PE3YyJIbTATOB HAYYHO-
HCCIIEAOBATEIIHLCKON IEATCILHOCTH 110
BBIOPAHHON TEMAaTHUKE

V-2 - Onpenensatb NpakTUUYECKYIO HEHHOCTh
BBINOJIHEHHOW HAy4YHO-HUCCIIEI0BATENBCKOMN




paGOTBI U BBIACIATH OCHOBAHUA AJIsA
IMPOMBIIIJICHHOI'O €€ UCITI0JIb30BAHU

V-3 - Jlenatb cooOmIeHMs, TOKIaAbI, BIIaJICTh
OCHOBaMH MyOJUYHON PEYH, YIaCTBOBATH B
JTMCKYCCHUU Ha TEMBI, CBSI3aHHBIC C
po¢eCCHOHAIBHONU HAYYHOU JEATETbHOCTHIO

I1-1 - ImeTh npaKkTU4YECKUl ONBIT
CUCTEMATH3alMH [T0JIyYEHHOT0 MaTepualla
UCCIIEIOBAaHUI U ITPEICTABICHUS PE3yJIbTaTOB
HAy4YHO-HUCCJIE10BATEIbCKON AESITENIHOCTH

[1-2 - JleMOHCTpHpPOBATh HaBBIKH BBIPAXKaTh
CBOM MBICIIA U MHEHHUSI B CUTYalLIMSIX
IpoeCCUOHATILHOTO XapaKTepa, B TOM YUCIIe
Ha MTHOCTPAHHOM SI3bIKE

ITIK-6 - Criocoben
OCYIIECTBIISITh
s¢pexTuBHYIO paboTy
XHUMHKO-
TEXHOJIOTHYECKOTO,
OMOXUMHYECKOTO
KOHTPOJISA, 00eCcTIeunBaTh
CcTaOMILHOCTh
roxasareiei
TEXHOJIOTHYECKOTO
mporiecca U KayecTBa
BBIITYCKaeMOM PO TYKIHH

3-4 - XapakTepn30BaTh 00bEKThl XUMUYECKON
9KCIIEPTU3BI, CLIOCOOBI PoO0OTOOpa U
IPOOOIIOATOTOBKH

V-4 - BpiOupatb METOJl U METOAMKY aHaJIH3a,
BKJTIOYasi TPOOOIMOATOTOBKY B 3aBUCUMOCTH OT
MIPUPO/IBI 00BEKTA, KOHEUHOH 1€ PadOThI U
BO3MOXXHOCTH JIabopaTopuu

I1-4 - ImeTh HAaBBIKK B 00J1aCTH
MPOOOTIOATOTOBKH HEKOTOPBIX KOHKPETHBIX
00BEKTOB, METOJIOB IKCIIEPTU3BI XUMHUECKOTO
1 (PU3UYECKOTO UCCIICAOBAHUS OPTAaHUIECKUX
MaTepuaioB

doroduszuka
(6mo)oprannyeck
WX MaTepHasoB.
Teopus u
MPaKTHKA

[IK-2 - Crioco0OeH K
IJIAHUPOBAHHUIO,
OpraHu3aliy 1
MIPOBEICHUIO HAYYHBIX
HACCIEI0BAHNNA B 001aCTH
pa3paboTKU HOBBIX
pecypcocOeperaronmx
MIPOIIECCOB H MPOYKTOB
XUMHYECKOT0 H
OHMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA

3-6 - I31105)KUTh METOBI TEOPETUYECKOTO U
9KCIIEPUMEHTAIIBHOIO UCCIEN0BaHUSA
3JIEKTPOHHOI'O COCTOSIHUS OPraHUYECKUX
MOJIEKYJI

3-7 - IlpennokutTh OCHOBHBIE METOJIbI CHHTE3A,
MEXaHU3MbI UCTIOIb3YEMBIX MPEBpAICHUN
(hOTOAKTUBHBIX OPTAHMYECKUX COCTUHEHUN

3-8 - 310XuTh 0COOEHHOCTH 3JIEKTPOHHOTO
CTPOEHHS OPraHUYECKUX COCTMHEHUH,
OTIPEACTISAIONINX BO3MOXKHOCTh UX
WCIOJIb30BaHUs B KAUYECTBE (JOTOAKTUBHBIX
MaTepuaioB

V-6 - OnpeaensTh ONTUYECKHE
XapaKTePUCTHKU OPTAaHUICCKUX KPACUTEIICH 1

bmayopodopon
V-7 - BBEIIOJIHATEL OCHOBHBIE XUMHUYECKHE

onepauuy CUHTE3a, BBIICIICHUS KPACUTENEN U
(hOTOAKTHUBHBIX OPraHUYECKUX COCTUHECHHIA




BBICOKOH CTEIICHU YUCTOTHBI, KOTOPBIC
IIO3BOJISIFOT PEIIATh TPOOIEMbI
pecypcocOepekeH s U 9KOJIOTHUECKOM
0€301acHOCTH

V-8 - Iloap30BaTbCcs METOIAMU
TEOPETUYECKOTO U AKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS AJIEKTPOHHOTO COCTOSTHUS
OPraHUYEeCKUX MOJIEKYJI

[1-6 - OcymiecTBASATh AU3aliH HOBBIX
(hOTOAKTHUBHBIX BEIIECTB C 33/ IaHHBIMH
XapaKTePUCTHKAMU C YI€TOM HX ONTHYCCKUX
CBOMCTB

I1-7 - O606mate u 06pabaThiBaTh
AKCIIEPUMEHTAIbHYIO HH()OPMAIIHIO B BUJIC
71a00PATOPHBIX OTYETOB

[1-8 - [IpemnaraTte MEeTOABI UCCIEAOBAHUS
(U3NKO-XUMHYECKUX CBOWCTB MPHU U3YUCHUN
B3aMMOCBSI3M CTPOEHHUS KpacUTelEH,
[IUTMEHTOB, ()JIyOPECLEHTHBIX BEILIECTB U
ONTUYECKUX U UX (POTOPU3NUECKUX CBOICTB

1.5. ®opma odyueHus
OOyueHue 1o JUCUUIUITMHAM MOYJISI MOKET OCYLIECTBIAThCA B 01HOI (OpMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

BoJb110¥ TEXHOTOrHYeCKHH NPAKTUKYM

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Y4eHas cTeneHb,

IHoapasnenenne

Ne ni/m | ®amuausa Umsa OTyecTBO HoyxHOCTH
Y4YeHOe 3BaHHue
1 VYrenosa Upuna JIOKTOP ITpodeccop OpraHU4YeCKON U
AnexkcaHapoBHA XUMHUYECKHX HAYK, OMOMOJIEKYJISIPHOM
JOLIEHT XUMHU

PeKOMeHJIOBaHO y‘lCﬁHO-MeTOJII/I‘leCKI/IM COBE€TOM MHCTHUTYTA XHUMHKO-TEXHOTOTHIECKIUH

ITporokon Ne 2 or 10.02.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e VYrenosa Upuna AsnexcanaposHa, IIpodeccop, opranudeckoii 1 0MoMoJIeKyJISIPHOH XUMUH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kona
Pa3nen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMbI

IIpoBenenue aHanu3a IUTEPATYPHBIX JAHHBIX 110 METOJAM
MIOJTyYCHUS ¥ CBOMCTBaM (PU3MOIOTHYECKU aKTUBHBIX
(reTepo)apoMaTHieCKuX coeMHEHUH. V3yunTh OCHOBHBIC
CHUHTETHYECKHE TIOAXO/IbI K MOJTyUYSHHIO HOBBIX OMOAKTUBHBIX
(rerepo)apoMaTHdeckux coemuHeHnH. [IpenokuTs criocod
CHHTEe3a OMOAKTUBHBIX BEIIECTB.

CuHTE3 HOBBIX OMOAKTHBHBIX
P1 BEILIECTB
(reTepo)apoMaTUUECKOTO psiaa

[IpoBeneHue ananu3a IUTEPATYPHBIX AAHHBIX IO METOJIAM
MIOJTy4EHUS U CBOWCTBAM (YHKLIMOHAIBHBIX MAaTEpPHAJIOB
(reTepo)apoMaTHyecKOro psaa. M3y4nTs OCHOBHBIE CHHTETUUECKHUE
MOJTXOJIbI K TIOJYYEHUIO HOBBIX ()YHKIIMOHANBHBIX MaTepHAIOB
(rerepo)apomaTryeckoro psaa. [IpemnoxuTs criocobd cuHTe3a
HOBBIX ()YHKIMOHAILHBIX MaTEPHAJIOB.

CuHTE3 HOBBIX
P2 (YHKUMOHAIBHBIX MaTEPHAaJIOB
(reTepo)apoMaTHYECKOTO psiaa

[Ipumenenune BricokoaddhexkTrBHAS KUIKOCTHAS XpomaTorpadusi. Moy TbHBIH
XpomartorpapuuecKux METOJIOB | KUAKOCTHOM Xpomarorpad. Cucrema BBOJIa 00pasiia.
aHaJIM3a JUIs OTpeeIeHHS

P3
YHUCTOTHI M UACHTH(PUKALIUH
(YHKIMOHAIBHBIX MaTEpPHAaJIOB
1 OMOAKTUBHBIX BEILECTB
Hcnons3oBaHue macc- Hcrounvku nonunsanuu. Macc-gerexropsl. [IpuHnumne:
CIEKTPOMETPHH B U3YYCHUH | paclIH(POBKU Macc-CIIEKTPOB JIEKTPOHHOTO yAapa,
P4 0c0OEHHOCTEH CTPOCHNUS (parMeHTanus MOJOKUTEIBHO 3apsHKEHHBIX HOHOB. DparMeHTanus

Q)YHKHHOHaHLHBIX MaTepUuajIoB | OTPULATCIBHO 3aPAKCHHBIX NOHOB.
¥ OMOAKTHUBHBIX BCIICCTB.




Hcnons3oBanue ontuyeckux | M3ydyeHne cBOMCTB OpraHMYECKHUX BELIECTB M (DOTOAKTUBHBIX
METOJIOB B MCCIECIOBaHUN MmaTepuasioB ¢ ucrnoisibzoBanuem MK-cnexkrpockonun, Y @-
PS5 cTpoeHus PyHKIIMOHATBHBIX | CIIEKTPOCKOINH, (IIyOpPECIEHTHON CrieKTpocKouu. M3yuenne
MaTepHajoB M OMOAKTHBHBIX | OCOOGHHOCTEH METOJIOB U X MPAKTHYECKOTO MPUMEHEHHSI.
BEIIIECTB.
Monynu SIMP ciektpomeTpa, MOATOTOBKA K paboTe, paboTa ¢
JIeHTeprupOoBaHHBIMU PACTBOPUTEISIMH, CTAaHAAPTAMHU, IIOATOTOBKA
Y cTaHOBIEHHE CTPYKTYPHI N
. o6pazuos. datuuk g 1H SIMP cniekrpockonuu. Hactpoiika
OpPraHUYECKUX COCTUHEHHUN
Pé6 npubopa ans 3anucu crektpa 1H, ciocoOsl moBbIIeHNs
merogoM 1H SIMP
YYBCTBUTENBHOCTH. METOAMKHN PErUCTPALINU CIIEKTPOB, UX
CIIEKTPOCKOIHH
00paboTKa ¥ MHTEPIIPETaLHs, HCIIOIb3YyEMOE IPOrPaMMHOE
o0ecrieueHue.
Hatuuk ans 13C SAMP cnextpockonuu. Hactpoiika cniektpomerpa
Y cTaHOBIEHHE CTPYKTYpPHI JUTSL PETUCTPALIIH CIIEKTPOB, METOAMKH 3aMCH CIIEKTPa U
P7 OpPraHUYECKUX COCTUHEHHUN KOMITBIOTEPHOM 00pabOTKH MMOMYyUYEHHBIX JaHHBIX. Perncrpanus
meronom 12C SIMP criekTpoB 13C ¢ UCTIONIb30BaHNEM PAa3HOUMITYIHCHBIX
CIIEKTPOCKOIIUU nocnenoBatensHocTeld (DEPT, INEPT, APT) cpaBHeHue u ananus
MOJTyYEHHBIX JTaHHBIX.

1.3. HanpaBneHHe, BU/JIbl BOCOUTATEIBHON ACATEIBHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTNH

JUCLIUIUIMH MOJYJIEH.

HanpapiieHuss BOCIIUTATENbHOM JAESITEIBHOCTH CONPSATalOTCS CO BCEMHU pe3ysibTaTaMu OOydeHHUs
KOMIIETEHIIMH 10 00pa30oBaTeNbHON INpOrpaMMe, UX OCBOCHHME OOECIEUMBAETCS COAEPIKAHUEM BCEX

1.4. IIporpaMMa AUCHMIIIIMHBI PEATTU3YETCS Ha TOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .

2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI

Boub110¥ TEXHOTOrHYeCKHi NPAKTUKYM
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VYpanbckoro ¢enepaabHOro yHUBEpCUTETa B Ka4eCTBE Y4eOHOI0 IMOCOOUs /1Sl CTYIEHTOB By3a, 00Y4aroIuXCs
no HampapieHuto moAroToBku 19.04.01 «buotexnonorus» / H. E. Makcumona, H. H. Mouynbckas, B. B.
EmenbsHOB ; mon oOmei penakiueit H. H. Mouynbckoit ; MUHHCTEPCTBO HayKH M BBICHIETO 0Opa3oBaHUs
Poccuiickoit @enepanuu, Ypanbckuil (eaepaibHblii yHUBEpCUTET MeHHU niepBoro IIpesunenta Poccun b. H.
Enbruna. — ExarepunOypr : MU3natensctBo Ypansckoro ynuBepeutera, 2021, — 148 c. — ISBN 978-5-7996-
3295-3. — Texkcrt : HenocpeactBeHnbiid. http://hdl.handle.net/10995/106083

Xpamnos II. B. Crepeocnennduueckue B3auMoaencTBusa. MHCTpyMeHTalnbHblE U HEMHCTPYMEHTAIbHbIE
MEeTOAbl B MMMYHOQHAIUTHKE [DJIEKTpOHHBIA pecypc]: yueOHoe nmocodue / I1.B. Xpamios, M.b. Paes, C.A.
3amopuHa; [lepMckuii rocygapCTBEHHBIM HAIMOHAJIBHBIN UCCIE0BATEIbCKUN YHUBEPCUTET. — DIIEKTPOHHBIE
JTaHHBIE. - [Tepwmp, 2020. - 6,25M0; 105c¢. - PexumMm JIOCTyTa:
http://www.psu.ru/files/docs/science/books/uchebnie-posobiya/hramcov-raev-zamorina-stereospecificheskie-
vzaimodejstviya.pdf. — 3arnaBue c sxpana. ISBN978-5-7944-3590-0

Matrepunansi gas jauy ¢ OB3

Becy xontent DBC mpexacrarieH B Buue GaiaoB crnenuagbHOro ¢opmara Jyisi BOCIPOU3BEICHHS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOJIB30BaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.



Ba3bl 1aHHBIX, HHPOPMALHOHHO-CIPABOYHbIE U MONUCKOBBIE CHCTEMbI
http://www.cato.com/biotech - Bupryanbnas 6ubnuoreka «Biotechnology Information
Directory Servicey.

http://www.biengi.ac.ru — CaiiT HayuyHOTO coBeTa 1o ouotexnosoruu (LlenTp
«buounxkenepus») Poccuiickoit akagemun Hayk (I[b PAH).
http://gse.publisher.ingentaconnect.com — Dnexrponnas oudnamorexka SOL

I'eneTnueckas nHxeHnepus — http://msu-
genetics.ru/teaching/specificity/genetic_engineering.htm

CopocoBckuii 00pa3oBaTeNbHBIN KypHAI: CBOOOTHBIN TOCTYN K 0030PHBIM CTAThsIM IO
ouonoruu u 6noxumun — http://journal.issep.rssi.ru/

http://www.bio.com ba3a qaHHbBIX

broTexHoNorus : TeOpeT. U HAy4.-TIPAKT. XKypH. / [J1. ynp. MUKpOOHOII. IPOM-CTH TIPH
Cosere MunnctpoB CCCP .— M. : [6. n.], 1985- — Uznaetcs ¢ mas 1985 r. — Breixogur 6 pa3 B
rox .— ISSN 0234-2758 .— <URL:https://www.elibrary.ru/contents.asp?titleid=7679>.
Hayunslii snexTpoHHbIN KypHa «Kusble cuctemb» — http://biorf.ru/.

Kypuan «buorexnonorus» — http://www.genetika.ru/journal/.

Kypnan «Nature» — http://www.nature.com/index.html.

XKypnan «Science» — www.sciencemag.org/.

XKypnan «Biotechnology: theory and practice» — http://www.biotechlink.org/.

Kypnan «Biotechnology Advances» — http://www.journals.elsevier.com/biotechnology-advances/.
XKypnan «Current Opinion in Biotechnology» — http://www .journals.elsevier.com/current-
opinion-in-biotechnology/.

XKypnan «Journal of Biotechnology» — http://www journals.elsevier.com/journal-of-

biotechnology/.
3. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
Bosb10ii TeXHOJIOTrNYeCKUl MPAKTHKYM

CBeennsi 00 OCHAIIEHHOCTH JUCHUNJIMHBI CTIENHAIN3UPOBAHHBIM M J1a00PaATOPHBIM
000py/I0BaHNEM U MPOrPaAMMHBIM 00eceyeHueM

Tabmuma 3.1
Ne Buabl 3ansaruii OcHAIeHHOCTD CIIeNHAJIBHBIX IlepeyeHsb JUIEH3HOHHOTO
n/n MOMeLIeHNIT 1 TOMelleHU i UIs NPOrpaMMHOro o0ecrne4eHns

CaMOCTOATEIbHOI PadoThI




Jlaboparopubie
3aHATHSA

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTO
Ipolecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMU U
HOpMaMu

He Tpedyetcst

Koncynpranuu

MeGenb ayTuTOpHAas C
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto npenoaasarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO

[Tonkmrouenne k cetn HTEpHET

P7-Oduc IIpodeccronanbHbIi
(HdeckromHas Bepcus)

Bbpay3zepst Google chrome u Mozilla
firefox

Tekymui KOHTPOJIb U

Meb6enb ayauTopHast ¢

P7-Oduc IIpodeccronanbHbIi

IIPOMEXYTOYHAs KOJINYECTBOM pabOunX MECT B (HeckronHas Bepcus)
aTTecTanus COOTBETCTBUH C KOJIMUYECTBOM )
Bbpay3zepst Google chrome u Mozilla
CTYJCHTOB
firefox
Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO
[Tonkmrouenue k cetu MaTEpHET
CamocTosTenbHast Mebenb ayiuTopHas ¢ P7-O¢wuc IlpodeccrnonanbHbIit

paboTa CTyIeHTOB

KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

[Tonkmouenue k cetu MaTEpHET

(HeckronHas Bepcus)

Bpaysepst Google chrome u Mozilla
firefox




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
JAu3aiiH ¥ cCHHTe3 HOBBIX (0M0)OPraHMYeCKUX
MaTepHuaJIoB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHue
1 benbckas Haranus JIOKTOP [Ipodeccop TEXHOJIOTUH
[TaBnoBHA XUMHYECKHX HayK, OpPraHUYECKOTO
npodeccop CUHTE3a

PexoMeHg0BaHO y‘lGﬁHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA XHUMHKO-TE€XHOJOTMYECKUM

[Tporokon Ne 2 or 10.02.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e beanckas Hatamus [IaBnoBHa, [Ipodeccop, TeXHOJIOrHU OPraHMYeCKOro CHHTE3a

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kona
Pa3nen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMbI

ITIpumeneHue npupoaHbIX kpacutenei. Ilepsble CUH-TeTHUECKHE
kpacutenu. [IpenMyIiecTBa CHHTETUYE-CKUX KpacUTeNeH.
Brenenue. cropuueckuil
0030p 0 XUMHUHU U TIPHMeE-
1 HEHUIO Kpacurenei, qiryo-
podopoB u apyrux Ghoroax-
THUBHBIX MaTEpPHAJIOB

Bo3HukHOBeHHE U pa3BUTHE MTPOU3BOACTBA KpacuTe-jel u
¢dryopodopoB. MecTo u poiib pyccKoil HayKH M PYCCKUX YUCHBIX B
Pa3BUTHUH XUMUH U TEXHOJIOTUN KPACHTENEN U MMPOMEKYTOUHBIX
npoayktoB (M.A. Uneunckuit, H.H. 3unun, A.E. [Topaii-Kommu,
B.A. 3maunbckwii u ap.).

Knaccuduxarus A.E. [Topaii-Komuma. Xumuueckas
knaccudukanus kpacurenei. Kiaccudukamus kpacure-iei,
OCHOBaHHasl Ha TEOpPHUH I[BETHOCTU. HOMEHKIIaTypa KpacuTeen.

Kiraccudukarms 1 HoMeH-
KJatypa

XpomodopHas cuctemMa MOJTMMETHHOBBIX KpacHTeleH.
[TonumeTuHOBBIE XpOMOGOPH! | B3anMocBA3b cTpoeHus U 1BeTHOCTH. Kiaccudukarius
LIMAaHUHOBBIX Kpacurened. CHMMETpUYHBIE TOJIMMETH-HOBBIE
Kpacutenu. HecummeTpudHbIe TOJIMMETHHOBBIE KPACUTEIH:
reMULMaHUHBI, MEPOLIMAHUHBI, XHHO(]TaI0-HOBBIE KPACUTEIH.
Crioco0pI TOTy4YeHHs U CBOWCTBA.

XUMHOHMMHUHOBBIE (COOCTBEHHO TUAPHIIAMHHOBBIE) KPACUTEIH,
MeTo/1p1 TONyUYeHHs U CBOMCTBA WHAAMUHOB, WHIOAHWINHOB H
nHAoheHonoB. bruc[ankun(apuir)THO | XHHOHINUMUHBI,
OKCa3WHOBBIE KpacUTeNu. | eTeponnkiInieckne JuapuIaMiHOBBIE
Kpacutelid. MOHOOKCa3UHOBBIE KPACHTENN U TUOKCA3UHOBBIC
KpacuTeny. THa3uHOBBIE KpacUTeNd. JIMa3suHOBBIE KPACUTENH.

ApuIaMHUHOBBIEC U apHIIMeETa-
HOBBIE XpOMO]OPEI




[onunnasuHoOBBIE KpacUTEIH. IHIYIMHBI U HUTPO3UHBL.
B3anMocBA3p MEXIy CTPOCHHEM U IBETHOCTHIO B PSILY
JUApUIAMHHOBBIX KpacHUTENEH.

ApuiiMeTaHoBbIe XpOMO]O-pEI

Kiraccudukars apriiMeTaHOBBIX KpacHUTeNeH. XpoMo-(hopHas
CHCTEMa apUIIMETaHOBBIX KpacuTeliell. B3anMo-cBs3b cTpoeHUs 1
LBETHOCTH. [lapuiMeTaHOBbIe Kpa-CUTENH, METO/IbI TIOJTyUYeHHS U
coiictBa. Tpuapuimera-HoBbie kpacuTeau. OcoOeHHOCTH
ctpoeHust. CriocoObl MOTy4eHUsI, CBOWCTBA, XUMHUUECKHUE
MpeBpalleHus1, NpUMeHeHne. JnaMuHOTpuapuIMeTaHOBbBIE U
TpHAMHU-HOTPHAPUIIMETAaHOBEIE KpacuTenu. [ uuapokcuTpuapui-
MeTaHOBBIe KpacuTenu (AypuH, OeH3ayprH), XpOMOKCa-HOBBIE
kpacutenu. OranenHoBbIE U CyTb(HoPTaTEHHO-BBIE KPACHTEIIH.
KcanrenoBsie kpacuTenn. AKpUIAHO-BBIE KPACHTEIH, CITIOCOOBI
MOJTYYCHUS  CBOWCTBA. B3a-MMOCBSI3b CTPOCHUS M [IBETHOCTH B
Py apUIMETAHO-BBIX KpaCUTEIEH.

AHTPaxMHOHOBBIE KPACUTENN

Kiraccudukarus aHTpaXxWHOHOBBIX KpacuTelleid. BzanmMocBs3b
CTPOCHUA U IBETHOCTH. FI/I,ZIpOKCI/IaHTanI/IHOHOBI)Ie KpacCuTeliu.
Anu3apyH, METO/BI MONY4YEHUs, XUMMUYECKHe CBoMcTRa. Jlu-, TpH- U
NOJIUTUAPOKCUAHTPAXMHOHOBBIC KPACUTEIN, OCHOBHBIC METOJAbI UX
nosrydeHus1. KucinoTHbIe THAPOKCHAHTPAXHHOHOBBIC KPACHUTEIH.
Kpacutenu rpymmsl anu3apruHOBOTO CUHETO.
AMHUHOAHTPAXUHOHOBBIC KPACHTENH (IUCTIEPCHBIC, TUXPOUYHBIC,
AMHHOAHTPAaXWHOHOBBIE, KATHOHHBIC, KUCIIOTHBIE, KAPOOJIaHEbI,
aKTHBHBIC, TIPSAMBIC). AIIMITAMUHOAHTPAXHOHOBBIC KPACHUTEIH.
Crioco0p! OMy4YeHHs U CBOWCTBA. AHTPUMHUIBI U
(ranomnkap6a3onsl (kapbazonupoBaHHbie aHTpUMU b ). CBOKCTBa,
MCTO/bI IMOJTYUYCHU . AHI/IHaMI/IHoaHTanI/IHOHOBI)IC KpaCUuTeCIiu.

Wnauronaeie KpacuTenu U
(hOTOUYBCTBUTENFHBIE MaTe-
pHyasl

CriocoObI IOTYYEHUS HHNUTO U3 MIPUPOIHOTO CHIPhsi. PaboTHI
Baiiepa no onpeneneHuo CTpOSHHI UHAUTO U UX 3HAUYEHUE I
Pa3BUTHS XUMHUH U TEXHOJIOTHH MPO-U3BOICTBA WHAUTOUIHBIX
kpacureneil. Knaccupukanys HHIUTOUIHBIX KpacUTEIeH.
Buc(uanom)unnuronas! (Kpacutenu rpynmnsl HHAUTO). CriocoObl
MoJTy4eHus], cBoicTBa. Peakuonnas ciocooHocts. Moauduxanus
(OrcMHIONM)MHANTONTHBIX KpacuTenel (cynshupoBaHue,
raJoreHupoBaHue U 1p.). B3auMocCBsI3b CTpOeHHS U IBETHOCTH.
buc(6enzornoden)uaauronapl. Metoas! morydeHus. THOMHIUTO
kpacHbIil C 1 ero npou3Boa-Hble. CHHTE3 ¢ UCTIOIB30BAaHUEM
xyiopuja cepbl (criocod I'epria). Tuonnauro pozossiit 2C.
HecuMMmeTpuunble HHAUTOWAHBIE KpacuTel. MeToIbl CHHTE3a,
cTpoenue u uset. Mnnondenzotnopennnanronasl. Manonapen- u
OeH3oTHOQeHApEHUHAUTONbl. TeXHUKa 0€30M1acCHOCTH B
IIPOM3BOJCTBE HHAUTOUIHBIX KPACUTEIICH.

A3zokpacurenu

XpomodopHas cuctema azokpacureneit. CriocoObl OTyUYSHHUsI.
Peaknus auazotupoBanus. Jluazotupyroniye areHTel. MexaHusm u
KUHETHKA PEAKLUU AUA30TUPOBAHUS. Y CIIOBUS JUA30TUPOBAHUS
aMUHOB Pa3JIMYHON OCHOBHOCTH M pacTBOPUMOCTH. OCcOOBIC
CITy4an AWa30TUPOBAHUS (IUa30THPOBAaHUE CTAO00CHOBHBIX
aMUHOB, O-THIPOKCHAMHUHOCOCTUHEHUH, O-, M-, TI- H TIEPH-
nuaMuHOB. «IIpsiMoit» 1 «0OpaTHBII MOPSAKU TUA30THPOBAHHUS.
MeTo 161 KOHTPOJIS peakiuu Aua3otupoBanus. [1o0ouHbIe
IIPOIIECCHI U CIIOCOOBI UX IpeaoTBpaineHusi. CTpoeHue u
PaBHOBECHEBIE MIPEBPAICHHUS PAIUYHBIX (POPM JHa30COeTUHEHHH.
Brusiaue BHemHUX (cpeia) M BHYTPEHHUX (3aMECTHUTEIH)




(haxTopoB. TexHomornueckoe oopMIICHHE IMPOIIECCOB
JMa30THPOBAHUSI.

A3ocodeTanue. AKTHBHBIE K COUCTAHHUIO ()OPMBI THA30COCTMHEHII
1 a30COCTaBIAIOMUE. MeXaHN3M U KHHETHKA pEeaKIuu
azocoueranus. BnusiHue pH cpenpl. YcnoBus coueTanus ¢
amuHami, GeHonamu, amuHoHagdTonamu, CH-akTHBHBIMU
azococTasysirolumu. [IpaBuia opueHTauu Npy a30CO4YETaHUN.
«IIpsiMoit» 1 «0OpaTHBI» MOPAAKK a30coueTanusl. YacTHbIE
CIIy4aH a30COYETaHUs.

CtpoeHue 1 XMMHYECKHE CBOMCTBA a30Kpacureneil. Azo-
ruapazoHHas Tayromepus. Kimaccudukanus asokpacurenei.
Monoa3zokpacurenu. Jluc- u nomuazokpacurenu. Kpacurenu ¢
COTIPSDKEHHBIMH U Pa300IeHHBIMU a30TPyIIIaMH, 3aKOHOMEPHOCTH
uBetHocTH. KpacuTenu nepBuyHbIe, BTOPUYHBIE U TPOU3BOIHBIE
nraMuHOB. CTpOEHUE U CBOMCTBA CTIOCOOBI MX ITOTYUICHHS.

XpoModopHas cucTeMa U TeOMETPHUST MOJIEKYJ MaKpore-
TEPOIUKIMYECKUX KpacuTeneil. OTamonrnaHuHOBBIE KPACHUTEIH.
BryTprKoMIUIeKCHBIE coeTnHEHMS (PTaIo-IIMaHMHOBBIX
Kpacurenei ¢ metautamu. Kprucrammde-ckue Moau(UKaIig
(hranonmmannaa Meau. CrocoObI MOTYUSHUS U CBOMCTBA
MaKpOI‘eTepOHI/IKHI/I‘IeCKI/Ie Q)TaHOHHaHI/IHOBLIX IMUTMEHTOB, PACTBOPHUMBIX, Ky6OBBIX u

KpacuTeu AKTUBHBIX KpacuTeyel. A30-TeHbl Ha OCHOBE (hTaJIOIIAHUHOB.
I{nananel - pacTBOpU-MbIE IPOU3BOJHBIE HEPACTBOPUMBIX
(ranonannHOBBIX kpacutenei. [loppupunsl.
I'ekcaazanukioTeTpaseiu-HOBbIe KpacuTenu. TexHnKa
0€301MacHOCTH B TIPOU3BOJI-CTBE MaKPOTETEPOIIMKINIECKIX
KpacuTese.

JIromuHecueHTHbIE ((QIyopecieHTHbIE) KpacuTean. Ma-Jiblie
opraandeckue (iyopodopsl. Kymapuasr, 60pdTo-puaHbIx
koMIuiekcoB qunuppomaMereHa (BODIPY), muanuHoBBIe
KpacuTeny, (hIyopecenHbl, pOJaMUHbI U CKBapUHBI.

DyopecIieHTHbIE OITHYECKHE OTOCTUBATEIH - «OeIbIey
10 ®iyOpeCLEHTHBIE KPACHTE-U | kpacuTeln, 0GIACTH M OCOGCHHOCTH MX IPHUMCHCHHUS. Hpyrue
¥ ONTHYCCKHUE OTOCIMBATENHN | ¢r10c0GbI OTOCIMBAHNS TEKCTHIBHBIX MaTepua-JioB.

[IponsBoHbIe cTHIROCHA (TPHAZUHIIICTHIIEOCHBI, a30-
TWICTHILOCHBI), KyMapWHA U THPA30JIMHA. A30IMIIITH-JICHEL.
Crpoenne, METOIBI CHHTE3a U CBOMCTBA.

1.3. Hanpasnenue, BUIbl BOCIUTATEIHHOU IEATETLHOCTH M UCTIOIB3YEeMble TEXHOJIOTUN

Hampapiienuss BOCIUTATENbHON AESITENBHOCTH COMPSITAlOTCA CO BCEMU pe3ysibTaTaMu OOYyYeHHs
KOMITETCHIIMK MO 00pa3oBaTeIbHOW IporpaMMe, WX OCBOSHHE OOECIICUMBACTCS COJEpPKAHUEM BCEX
JTUCITUILIAH MOTyJIeH.

1.4. IIporpamMma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickon denepanum .



2. YYEBHO-METOAUYECKOE U UH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCHUITJIMHBI
Jlu3aiiH ¥ CHHTE3 HOBBIX (0M0)OPraHMYeCKUX MaTepHAJIOB

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. MuponoB, M. M.; Xumus kpacuteneil u KpaiieHus : yueOHoe mocoOue.; KazaHckuil HallMOHaJIbHBII
HCCIIEA0BATEIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET (KHUTY), Kas3ans; 2009;
https://biblioclub.ru/index.php?page=book&id=258983 (DnexTpoHHOE U31aHUE)

2. MuxeeB, , B. B.; Xumus kpacuteneir u kpamieHus : ydeOHoe mocobOwue.; KazaHCkuil HalMOHaIbHBIN
UCCIIeIOBAaTEeNbCKUI TeXHOJIOrnuecknii yuusepcutet, Kaszanp; 2009; http://www.iprbookshop.ru/63551.html
(OneKTpoHHOE HU3/IaHKE)

3. Kynpuun, 0. H.; CoBpemenHas ontuka u (POTOHHKA HAaHO- U MHUKPOCHCTEM : MOHOrpadus.; dusmariur,

Mockga; 2016; https://biblioclub.ru/index.php?page=book&id=467691 (DnexTpoHHOE U3/IaHNE)

IleuaTHBIE M3TaHUS

1. CadonoB, B. B.; ®oroxumus monumepoB W Kpacurtenei; Hayunsie ocHOBBI M TexHonoruu, CaHKT-
[TerepOypr; 2014 (1 7k3.)

2. I'ypBuy, . A.; IIpomexyTouHble MPOIYKThI, OPraHUYECKUE KPACUTEIU U XUMMKATHI ISl TTOJTMMEPHBIX
MaTepHuasioB : YUeOHUKH U 1mocobusl.; Beicimas mkona, Mocksa; 1989 (1 3k3.)

3. Yekanun, M. A., Modde, b. A., [Taccer, b. B.; TexHonorus opraHnueckux KpacuTesield U MPOMeKyTOIHBIX
OPOAYKTOB : Yuel. mocobue s TEeXHUKYMOB MO CHEeNHanbHOCTH '"TEeXHONOrHus OpraH. Kpacurene u
npoMexyT. IpoaykToB'.; Xumus, Jlenunrpan; 1980 (5 2k3.)

4. Jlebenes, H. H.; Xumust 1 TEXHOJIOTHUS OCHOBHOTO OPTaHUYECKOTO W HEPTEXUMUYECKOTO CHHTE3a : yueO.
JUTSL XUM.-TE€XH. CIIEUANBbHOCTEH By30B.; Xumusi, Mocksa; 1981 (11 3k3.)

5. CmupHos, E. B.; ITumessie kpacurtenu : cnipaBo4yHuk.; [Ipodeccus, Cankr-IlerepOypr; 2008 (1 3k3.)
6. CmupHoB, E. B.; [Tumessie kpacurtenu : cipaBoyHuk.; [Ipodeccus, Cankr-IlerepOypr; 2009 (5 3k3.)
7. Canex, b., Jlep6os, B. JL.; T. 1 : [yue6HOe Hocobue].; UnTemnekt, Jonronpyausiii; 2012 (10 3k3.)
8. Canex, b., [lep6os, B. JI.; T. 2 : [yuebnoe nocodue].; Uaremnext, Jonronpyausiii; 2012 (10 3k3.)

9. BoBHa, B. W.; DnekTpoHHas CTPyKTypa OpPraHUYECKHUX COCIUHEHHH MO ITaHHBIM (POTOIEKTPOHHOMI
cnekrpockonuu; Hayka, Mocksa; 1991 (1 3k3.)

10. BoBHa, B. U.; DnekTpoHHas] CTPYKTypa OPTaHUYECKUX COCAMHEHHWU IO JaHHBIM (POTODIIEKTPOHHOM
cnekrpockonuu; Hayka, Mocksa; 1991 (1 3k3.)

11. Crenanos, b. U.; BBenenne B XUMHIO ¥ TEXHOJIOTHIO OPTraHUYECKUX KpacuTenen : YueOHUK sl BY30B.;
Xumusi, Mocksa; 1984 (25 7k3.)

12. Crenanos, b. U.; BBenenne B XUMHIO ¥ TEXHOJIOTHIO OPTraHUYECKUX KpacHuTenel : YUeOHUK sl BY30B.;
Xumusi, Mocksa; 1977 (8 7k3.)

IIpogeccnonasbHbie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC CHCTEMBbI
XUMHUYUECKUE JKypPHAITbI U3IATCIIbCTB:
* American Chemical Society (ACS Publications): www.pubs.acs.org.
* Royal Chemical Society (RCS Publishing):www.rcs.org.
* Elsevier Ltd. (http://www.elsevier.com/wps/find/homepage.cws_home)

* Willey-VCH (http://onlinelibrary.wiley.com/browse/publications)



DNeKTpOHHBIE 0a3bI U IOMCKOBBIE CHCTEMBI:

. Science-Direct
(http://www.sciencedirect.com/science? ob=BrowseListURL& type=all& auth=y& btn=Y& acct=C00005
9308& version=1& urlVersion=0& userid=2949021&md5=f80b565cb6b43b4e6fc27bd1fcda24ad),

* Reaxys (https://www.reaxys.com/reaxys/secured/start.do.com),
* Scopus (http://www.scopus.com/home.url)

* PecbeparuBnsie xxypHanbl: PedepatuBusiii xypHan « Xumus», Chemical Abstracts

Matrepuansi aas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Buzae (aiiioB crenuanbHOro Qopmara Il BOCHPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Ba3bl 1aHHBIX, ”THPOPMALTMOHHO-CIPABOYHBIE U MIOUCKOBBIE CHCTEMbI
3oHanbHas HayyHas ouommoreka YpdY. — URL: http://lib.urfu.ru/

DIeKTPOHHO-0MOIHOTEYHAS cuctema «YHUBepcUTETCKast oubimoreka OHJIANH» -
http://www.biblioclub.ru/

[TonmroTekcToBas B/l Mo CTpOUTENBCTBY, apXUTEKTYPE, TEXHHUECKUM HaykaM - http://www.iprbookshop.ru/

Wuctutyr HayuyHoil wuHpopmauuu mno oOmectBeHHsiM Haykam PAH (MHMOH PAH). — URL:
http://www.inion.ru/

Hayunas 6ubnmoreka MI'Y. — URL: http://nbmgu.ru/

HanmonanwsHas anexktponnas oubiamoreka. — URL: https://elibrary.ru/
Poccuiickas rocynapcteennas oubnuoreka (PI'b). — URL: http://www.rsl.ru/
Poccuiickas narmonanpHas 6ubdnuorexa (PHB). — URL: http://www.nlr.ru/

CeepanoBckas o0OslacTHas yHUBepcalbHas HayuHas Oubnnoreka um. B.I. bemunckoro — URL:
http://book.uraic.ru/el library

http://www.scopus.com/ (bubmmorpadudeckas u pedeparuBHas 6a3a JaHHbIX Komnanuu Elsevier)
http://elibrary.ru/ (HayuHast 2eKTpOHHAst OUOIMOTEKA)

http://www .nature.com/nchem (u3garenbctBo xypHana Nature Chemistry)

http://pubs.asc.org (u3natensctBo American Chemical Society)

https://www.reaxys.com/ (0aza JaHHBIX 110 XUMUYECKUM HaykaMm OT kommnanuu Elsevier)
https://scifinder.cas.org/ (6a3a nanabix Chemical Abstracts Service)
https://www.webofscience.com/wos/woscc/basic-search (6a3a TaHHBIX HAYYHOTO ITUTHPOBAHUS )
https://onlinelibrary.wiley.com/ (MmexxayHaponHoe uznarenbctBo John Wiley & Sons)

https://link.springer.com/ (MeXayHapoaHOE U3aaTeIbCTBO Springer Science+Business Media)



https://www.rsc.org/ (nayanoe coobmiectBo CoenuaénHoro Koposescrpa)

https://www.sciencedirect.com/ (6a3a manHbIx oT Kommnanuu Elsevier)

https://www.tandfonline.com/ (MexayHapOAHOE HAYYHOE KHIKHO-KYPHAIBHOE H31aTEIHCTBO)

https://www.science.org/ ()KypHain AMEpPUKaHCKOM acCCOIMAINK COJEHCTBUS PA3BUTHIO HAYKH )

https://www.cell.com/ (Cell Press - uznarensctBo koprnopanuu Elsevier)

https://www.annualreviews.org/journal/physchem («Annual Reviews» - aMepuKaHCKOE H3aTEIHCTBO

KHUT U KypHAJIOB)

https://elsevierscience.ru/ (u3mparensctBo Elsevier)

https://www.iucr.org/ (MeKIyHapOJHOE HAYYHOE 0OBbETUHEHHE KPUCTAILTOTPAQOB)

https://ccdc.cam.ac.uk/ (ba3za cTpykTypHBIX JaHHBIX KeMOpumKcKkoro kpuctamiorpadudeckoro eHTpa)

https://www.turpion.org/ (u3narensctBo Turpion Limited)

https://www.mdpi.com/ (M31aTeNh HAYYHBIX KyPHAJIOB C OTKPBITHIM JJOCTYIIOM)

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Jlu3aiiH ¥ CHHTE3 HOBBIX (0M0)OPraHMYeCKUX MaTEePHAJIOB

Caenennsi 00 OCHAIIEHHOCTH TUCHUILIMHBI CTIENUATU3UPOBAHHBIM H J1a00PATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM 00ecriedyeHueM

Tabnuma 3.1
Ne Buapl 3anaTui OCHAIIEHHOCTD CIeNHATbHBIX IlepeyeHb JMLIEH3UOHHOTO
n/n l'lOMe]].[eHﬂﬁ H l'[OMel.l.[eHPlﬁ AJs nporpaMmMHoOro o0ecneyeHus
CaMOCTOATEIbHOM padoThI
1 Jlexuun MeGenb ayTuTOpHAas C P7-O¢uc IlpodeccrnonanbHblit
KOJIMYECTBOM pabOYMX MECT B (HdeckromHas Bepcusi)
COOTBETCTBUH C KOJIMYECTBOM
bpay3zep Google Chrome ninu
CTYJICHTOB . .
Mozilla Firefox
Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBo
[Tonkmrouenue k cetu MaTEpHET
2 ITpakTnueckue 3ansatust | Mebenb ayaAuToOpHas ¢ P7-O¢uc IlpodeccrnonanbHblii
KOJINYECTBOM pabOunX MECT B (HeckronHas Bepcus)
COOTBETCTBUH C KOJIMYECTBOM
bpay3zep Google Chrome ninu
CTYJICHTOB . .
Mozilla Firefox
Pabouee mecto npemnonaBarens
Jlocka aynuropHas
[Tepudepuiinoe ycTpoiicTBO




O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMH

[Tonkmrouenue k cetu MaTEpHET

Koncynbranun

Mebenb ayauTopHasi ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynutopHas
[Tepugepuiinoe ycTpoicTBO

ITongxmrouenue x ceru IHTEpHET

P7-Odwuc [IpodeccronanbHbIA
(IeckTomHas Bepcus)

Bpayzep Google Chrome nnu
Mozilla Firefox

Tekymuii KOHTPOJIb U

Mebenb ayquTopHas ¢

P7-Odwuc IIpodeccrnonanbHbIM

MIPOMEXKYTOUHAS KOJIMYECTBOM pabovHX MECT B (JdeckromHas Bepcus)
aTTecTalus COOTBETCTBUH C KOJIMYECTBOM
Bpaysep Google Chrome unu
CTYJICHTOB . }
Mozilla Firefox
Pabouee mecTo npenogaBarens
Jocka aynutopHas
[Tepugepuiinoe ycTpoicTBO
[Togxmrouenue k cern IHTEpHET
CamocrosTenbHas Mebens ayquTopHas ¢ P7-Oduc IIpodeccronanbHbIit

paloTa CTyZeHTOB

KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJECHTOB

[Toaxmrouenue k cetn IHTEpHET

([eckTomHas Bepcusi)

Bpaysep Google Chrome unu
Mozilla Firefox




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

O0BbeKTHI IKCIMEPTU3bI KOMIVICKCHOI'O
XUMHNYECKOIro u (bmnqeucoro HCCJIeI0BaAHUA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/n

damuaua Uma OtyecTBO

Yuenasi cTeneHb,
yueHoe 3BaHHue

JloJI3KHOCTD

Hoapaznenenue

3bipsiHOB ['puropuit
Bacunsepuu

JOKTOP
XMMHYECKUX HayK,
0e3 y4eHoro
3BaHUS

[Ipodeccop

OpraHUYeCcKOU U
OMOMOIIEKYIISIPHOM
XUMHH

PexoMeHI10BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTAa XUMUKO-TEXHOJIOTUYECKUMA

IIporokon Ne 2 ot 10.02.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e 3pipsinoB I'puropuii BacuaseBuy, IIpodeccop, opranndeckoii u 6MoMosIeKy/JISIPHOI XUMUH

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TeMBbI
OCHOBHbIE OHATHS U TEPMUHBL. BUABI OpraHn4ecKux MaTepHasos,
OCHOBHBIE CIIOCOOBI MOJTyYeHHsI U 001aCTH IPUMEHEHUSI.
P1 Bsenenue. Oco0eHHOCTH aHall3a OPraHNYeCKUX MaTepHaIoB 110 CPABHEHUIO C
WHAVBUIYATbHBIMA COeqUHEHUAMU. [loHsATHE PYyHKINOHATBLHBIX
MaTepHasoB.
Mertons! pusnueckoii ounctkn | Kpurepuu romoreHHOCTH B YMCTOTHL. OCHOBHBIC BUIBI
OpPraHUYECKNX MaTepUAIOB xpomarorpadun. OCHOBBI XpoMaTorpaduyeckoro mporecca.
(xpomarorpadus, Paznenenne. Dnexrpodopes. Monodopes. Meroanka 30HHOM
P2 anexTpodopes, nonohopes, ounctku. [leperonka. BeiMopakupanue. OnpeaeeHne
30HHAs IJIaBKa U IpYyTHeE). TeMIepaTypsl TUIABIEHHS, TEMIIEPATYPhl KUTIEHHUS, OTHOCUTEIFHON
MeTtob1 OTIpeAeTIeHHS TUIOTHOCTH U TTOKa3aTess MPeIoMIIeHHs. DIeMEeHTHBIN
(U3NUECKUX KOHCTaHT MUKpOAHaJIN3.
BEIIIECTB.
XUMUYECKUE METOBI KauecTBennslil xumudeckuii anann3. KauecTBeHHbIE peakiiy Ha
P3 UACHTH(PUKAIIUN OPraHUYECKUX | OCHOBHBIC ()YHKIMOHAIbHBIE TPYNIbL. LIBETHBIC peakiyH.
MaTepHuaoB.
OcobGennoctu npumenenns NK-cexTpockonuu aiisi OpraHunIecKux
MarepuasioB. IHTeprperanus CnekTpoB. XapaKTepUCTUYHbIE
UK-cnexTpockomnuu ajis MIOJIOCHI TTOTJIoIIeHt. AnroputM ananuza UK-cnekrpa.
P3T1 aHaJIn3a OpraHNYeCcKUX Oco6enHoct UK-criekTpoB OTAENbHBIX (pparMeHToB
MaTepUaoB. OpPraHUYECKUX MaTEPUANIOB: YIJIEBOAOPOIbI, ApOMATHUECKHE
COeIMHEeHHS, KapOOHIIIFHBIE COSTUHEHHUS, CITUPTHI, aMHHEI,
KpaTHbIe CBsI3U. PaccMoTpeHme mprumepos.




Ocobennoctu npuMmenerus Y O-criekrpockonuu. MmenTndukarus

ITpumenenue Y ®@- coeauHeHuit ¢ nmomoipo Y@. [TpaBuno Byasopra. Y-
P3T2 CIEKTPOCKOINH JJIS aHAJIU3a | CIIEKTPOCKOMUS B KOJTMYECTBEHHOM aHanu3e. 3akoH JlambepTa-
OPraHUYECKUX MaTEpPUAIIOB. bepa. [Ipumenenue 3MuccHOHHON Y D-CIIEKTPOCKOIINU B

OpI‘aHH‘ICCKOﬁ XUMHH U MeT&]’IJ’IOOpFaHH‘lCCKOﬁ XHUMUU.

P3T3 [Ipumenenne ¢uryopecuentHol | [IprMeHeHne TIOMUHECIIEHTHRIX MaTEPHAIOB B IPOMBIIIIIEHHOCTH.
CIIEKTPOCKOIIUH.

Oco0EHHOCTH aHAJIN3a OPTAHUYECKUX MATEPHUAJIOB C
ncnons3oBanneM SIMP criekrpockonun. OnpeneneHue Mo-
JIEKYJISIPHOTO Beca I10 aHaIM3y KOHIIEBBIX rpynim. Omnpene-ieHune
CTEpPEOPETYIIPHOCTH OPraHUYECKUX MOJUMEPOB MO JaHHbIM SIMP
1H u 13C. IBymepuslii u TpexmepHslii IMP. Oco6ennoctu AMP B
TBepaoi daze (Solid state NMR).

OCO00EHHOCTH HUCITOJIB30BaHUSI
P3T4 SIMP g aganuza
OpTraHUYECKUX MaTePHAIOB

Mertoabl onpeiesieHusI TOYHOTO MOJIEKYJISIPHOTO Beca
OpTaHMUYECKHX MaTepuasioB (cpeaneuncioBas (Mn),
cpenHemaccoBas (Mw), a Takke cpenHeBsizkocTHas (MB)).
Omnpenenenue aOCOMOTHON MOJIEKYIISIPHOIN MaccChl (OTpeiesicHre

MeToap! onpeaeacHus TEMIIEPATYPHI [JIABICHUS, OCMOTHYECKOr0O JaBIICHUS, aHAIU3
P3T5 MOJICKYJIIPHOM MacChl KOHIIEBBIX TPYIIT U CBETOPACCEHBAHNE, BUCKO3UMETPHS | T.1I.).
OPraHUYECKUX MOJIUMEPOB. MonexyIsIpHO-MacCOBOE paciipeiesieHne (TIoIuMEPOB).

VYnprpanearpudyrupoBanue.

Typbunumerpraeckoe TUTPOBAHHE.

Oco0eHHOCTH UCTIONIB30BaHMs MacC-CIIEKTPOMETPHH JIJIsI aHATTU3a
YcraHoBIeHNE MOJIEKYIIPHOM Macchl. Y CTaHOBJIEHHE OpyTTO-
tdhopmyner. Unertudukanus ¢pparmerntoB. MAJIJIU, snexTpocnpei,
XMMHOHH3AIHS.

CremuanbHble METOIBI MacC-
P4 CIIEKTPOMETPUH JJIs aHAIU3a
OpPTraHUYECKUX MAaTCPUAIOB.

OCHOBHEBIE BUJBI MUKPOCKOIIUH, UX 0COOEHHOCTH UCITOJIHL30BAHUS B
3aBUCUMOCTHU OT pa3MCPHOCTU U3YyUACMbIX MaTCPpUAIOB

MGTO,[[LI MHKPOCKOIINU: 0611[3,51 XapaKTCpUCTHKA.

Meroabl ONTHYECKONH MUKPOCKOIIMU. METOABI JIIEKTPOHHOU
PS5 Meroasl MUKPOCKOIIUH. MHUKpockonuu. [IpocBeunBaromas 31eKTpOHHAs MUKPOCKOIIUSL.
Cxkanupyromas 3JeKTpOHHasi MUKPOCKOIIUA. 30H10Bast
MHKPOCKOIIHUS.

(DOTOJ'IIOMI/IHCCHCHTHEIH MHKPOCKOIIHUA.

1.3. Hanpasnenue, BUibl BOCIUTATENbHOM E€ATEIbHOCTH U UCIIOJIb3YEMbIE€ TEXHOJIOTUU

HampaBnenus BocHUTaTENBHOM ACSITEIBHOCTA COMNPSATAIOTCS CO BCEMH pE3yJibTaTaMu OOydeHUS
KOMIIETCHIIMM MO 00pa3oBaTeIbHOW IporpaMMe, WX OCBOCHHE O0ECTICUMBACTCS COJEpPKAHUEM BCEX
JUCLIUIUIMH MOJYJIEH.

1.4. IIporpaMMa AUCHMIIIMHBI PEATU3YETCS Ha TOCY1apCTBEHHOM si3blke Poccuiickoil @enepanui .



2. YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
O0BbeKTBI IKCIEPTH3bI KOMILIEKCHOI0 XUMHYECKOI0 H (PU3UYECKOIr0 HCCIeI0BAHNA

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. Arumes, A. II1.; OcHoBBI kBaHTOBOI MexaHuku U SIMP-cniekTpockomnuu : yueOHoe mocobue.; Kazanckuit
HAI[MOHAJIFHBIA  McclefoBaTenbCckuii  TexHomormueckuii  yHuBepcurer (KHUTY), Kazanp; 2013;
https://biblioclub.ru/index.php?page=book&id=258680 (DnexTpoHHOE U31aHUE)

2. IlonoBa, JI. @.; MHCcTpyMeHTaNbHbIE METObI aHAIN3A: MPAKTUKYM 10 aHAJUTUYECKONH XUMUH : yueOHOe
nocobue.; CeBepHblii (Apkrudeckuil) ¢enepanbubiii  yHuBepcuter (CADY), Apxanrensck; 2014;
https://biblioclub.ru/index.php?page=book&id=436184 (DnekTpoHHOE H3TaHKE)

3. 3BekoB, A. A.; CnekTpaibHble METOJbl MCCIEAOBAaHUS B XMMHHU : yueOHoe mocobue.; KemepoBckuit
rocynapcTBeHHbIN yHuBepcuteT, Kemeporo; 2015; https://biblioclub.ru/index.php?page=book&id=437497
(OnexTpoHHOE H3/IaHKE)

4. békkep, 0., 0.; Cnekrpockomusi : w™oHorpadus.; PHUI[ Texnochepa, Mocksa; 2009;
https://biblioclub.ru/index.php?page=book&id=88994 (DnekTpoHHOE U3TaHKC)

5. béxkep, , 10.; CriexTpockomnus : y4eOHUK.; Texnocdepa, MockBa; 2009;
http://www.iprbookshop.ru/12735.html (3nekTpoHHOE U3TAHUE)

6. CtporanoBa, E. A.; Oprannueckas xumus : yueobnoe nocodue. 3. [Ipumenenue merogoB Y@, UKu [IMP
CIIEKTPOCKOIIMU B CTPYKTYPHOM aHAIM3¢ OPraHWYECKUX coequHeHwi; OpeHOYpPrcKuil TrocyaapCTBEHHBIN
yuuBepcuter, OpenOypr; 2013; https://biblioclub.ru/index.php?page=book&i1d=260751 (DnexTponHoe
W3/IaHKE)

7. ; Opranudeckas XuUMHUs . TpakTUKyM. Yacth 2. MeTonbl BBIACICHUS, OYUCTKH W WACHTH(UKAINH
opraHuyeckux coenuHeHnit; OpeHOyprckwii  rocymapcTBEeHHbIM — yHuBepcurter, OpenOypr; 2013;
https://biblioclub.ru/index.php?page=book&id=259297 (OnekrpoHHOE M3AaHUE)

8. YcreiHioK, 0. A.; JIekiuu 1o cneKTpOCKOMUH SI€PHOT0 MAarHUTHOTO PE30HAHCA : Kypce JieKuuid. 1. BBoaHbIN
kypc; Texnocdepa, Mockpa; 2016; https://biblioclub.ru/index.php?page=book&id=444862 (DnekrpoHHoe
H3JIaHHKE)

9. YeThIHIOK, , FO. A.; JIekumu 1o CeKTPOCKOIUH SA€PHOI0 MarHUTHOTO pe3oHaHca. Yacte 1 (BBOIHBIHM KypcC);

Texnocdepa, Mocksa; 2016; http://www.iprbookshop.ru/58860.html (Onekrponnoe u3nanue)

ITeyaTHbIE U3TaHUSA

1. OtTo, M., I'apmam, A. B.; CoBpemeHHbIe MeTOAbI aHanuTU4Yeckord xumuu : B 2 T. T. 2. ; Texnocdepa,
Mocksa; 2004 (15 2x3.)

2. Otro, OTT0 M., I'apma, A. B.; CoBpemenHbie MeTo 1l aHauTHUecKoi xumuu : B 2 1. T. 1. ; Texaocdepa,
Mocksa; 2003 (3 9k3.)

3. OtTo, M., I'apmam, A. B.; CoBpemeHHbIe MeTOnbI aHamuTH4deckord xumuu : B 2 T. T. 1. ; TexHocdepa,
Mocksa; 2003 (2 5k3.)

4. Tlentun, 10. A., Bunkos, JI. B.; ®u3zndeckue METOIbI UCCICTIOBAHUS B XUMUHU : YI€OHHUK JIJISI CTYJICHTOB
BY30B, oOyuaromuxcs 1o crenuanbHocty 011000 "Xumusa" u nanpasnenuto noaror. 510500 "Xumus".; Mup
: ACT, Mockaa; 2003 (25 2k3.)

5. Ilentun, 0. A.; ®uszndeckue METOIbl UCCIASAOBAHUS B XUMUH : YUeOHUK I By30B.; Mup, Mockga; 2003
(58 2K3.)

6. Bacunbes, B. I1.; Ananutnueckass XUMus : y4eOHUK JJIsl CTYJECHTOB BY30B, O0YYaroIUXCs MO XMMHUKO-
TexHOJ. cnenuanbHOCTsAM. KH. 1. Turpumerpudeckue M TIpaBUMETpHUUECKUN MeToAbl aHanusa; Jpoda,



Mockasa; 2004 (40 »k3.)

7. Bacunnes, B. Il.; Ananutndeckass Xumus : y4e0. U1l CTyJICHTOB BY30B, OOYYAIOIIUXCSI TIO XHUM.-TE€XHOJ.
crienuanbHOCTSIM : [B 2 kH.]. KH. 1. Turpumerpudeckne W rpaBUMETPUYECKUNA METOIbI aHanuza; Jpoda,
Mockasa; 2009 (10 »k3.)
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Becy xontent DBC mpexacrarieH B Buue GaioB crnenuaibHOro dopmara Jyisi BOCIIPOU3BEICHHS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIIOJIB30BaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.
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3onanbHas Hay4yHas ouonuoreka YpdY. — URL: http://lib.urfu.ru/
3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBI
O0BbeKTHI IKCTEPTU3BI KOMILJIEKCHOTO0 XHMHY€ECKOr0 U (PM3UY€eCKOr0 UCCIeJOBAHUS

CaeeHnnust 00 OCHAIIEHHOCTH JUCHUILIMHBI CIENUATU3UPOBAHHBIM M J1a00pPaTOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecredyeHueM

Tabmuua 3.1
Ne Bﬂﬂbl 3aHATHH OCHal.lleHHOCTb crnnenMaJabHbIX Hepeqeﬂb JIUIECH3UOHHOI'0
l'[/l'[ l'[OMel]_[eHHﬁ n l'lOMe]_[[eHHi;I IJIs HpOFpaMMHOFO 06ecne!{elmﬂ
CaMOCTOATEIbHOH padoThI
1 Jlexuu Mebens aymuTopHas ¢ P7-Oduc IIpodeccronanbHbIit
KOJIMYECTBOM pabovmX MECT B (leckromHas Bepcus)
COOTBETCTBUH C KOIUUYECTBOM

Bpaysep Google Chrome unun

CTyACHTOB Mozilla Firefox

Pabouee mecTo mpenogaBaTens
Jocka aymuropHast
[Tepugepuiinoe ycTpoiicTBO

[Tonkmtouenue k cetn MaTepHer

2 [TpakTudeckue 3ansaTus | Mebenb ayauTopHas ¢ P7-O¢uc IlpodeccnonanbHblii
KOJIMYECTBOM pabOYHX MECT B (HdeckromHas Bepcusi)
COOTBETCTBHUH C KOJTUYECTBOM

Bbpayzep Google Chrome nnu

CTyACHTOB Mozilla Firefox

Pabouee mecTo mpernogaBareis




Jocka aynutopHas
[Tepucgepuiinoe ycTpoicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

[Tonkmrouenue k cetu MaTEpHET

Koncynbranun

Mebens ayauTopHas ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUU C KOJIMUYECTBOM
CTYJCHTOB

PaGouee mecTo npemnoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBo

[Tonkmrouenue k cetu MHTEpHET

P7-Oduc IpodeccronanbHbIH
(HeckronHas Bepcus)

Bpaysep Google Chrome unu
Mozilla Firefox

Texymuii KOHTPOJIb U

Mebenb ayauTopHast ¢

P7-Odwuc [IpodeccronanbHbIiA

IIPOMEXKYTOUHAS KOJIMYECTBOM pabovHX MECT B (JeckronHas Bepcus)
aTTecTanus COOTBETCTBUH C KOJIMYECTBOM
Bpayzep Google Chrome nnu
CTYJCHTOB . )
Mozilla Firefox
Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO
[Tonkmrouenue k cetu MHTEPHET
CamocrosTenpHas Mebenb ayauTopHasi ¢ P7-Ocdwuc [IpodeccronanbHbIM

paboTa CTyICHTOB

KOJIM4YECTBOM pa60q1/1x MECT B
COOTBETCTBHHU C KOJIMYECTBOM
CTYACHTOB

[Tonkmrouenue k cetu UHTEPHET

(IeckromHas Bepcus)

Bpayzep Google Chrome nnu
Mozilla Firefox




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
doTodusuka (0M0)OpraHMYeCKUX MaTEPHAJIOB.
Teopusi u npakTHKa

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHue
1 benbckas Haranus JIOKTOP [Ipodeccop TEXHOJIOTUH
[TaBnoBHA XUMHYECKHX HayK, OpPraHUYECKOTO
npodeccop CUHTE3a

PexoMeHg0BaHO y‘lGﬁHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA XHUMHKO-TE€XHOJOTMYECKUM

[Tporokon Ne 2 or 10.02.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e beanckas Hatamus [IaBnoBHa, [Ipodeccop, TeXHOJIOrHU OPraHMYeCKOro CHHTE3a

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1
Kon
Pasgen, Tema
pazaeia, HCHATITMHBL Copepxanue
TEeMbI
®dusuueckas npupoja ceera, | CrnekTp 2JIeKTPOMarHUTHOTO U3IYUYEHHS U €r0 SHEPreTUYECKUe
1 MIOTJIOIIEHUE, OTPaXKEHUE, XapaKTepUCTUKU B PA3JINYHBIX JHANa30HaX. DJIEKTPOHHBIE YPOBHHU.
npeoOpa3oBaHUEe CBETOBOM O06nacTp 371€KTPOHHBIX CIEKTPOB. JInHElHas 1 HeNMHEeHHAs
SHEPTUU ontyka. CrieKTphl NOTJIOLIEHUS  UX IpaduyecKoe H300pakeHHe.
Oco0EeHHOCTH 3JIEKTPOHHOTO CTPOCHUS OPTraHUYECKUX BEILECTB B
OCHOBHOM M BO30YXI€HHOM cOCTOsIHUH. CIIOCOOHOCTh BellecTBa
B3anmopeiictBue MOTJIOIIATh U MPE0OPa30BbIBATE SHEPTHIO SIEKTPOMArHUTHOTO
) AIEKTPOMAarHUTHOTO M3ITyYeHHs B BUIUMOM U yabTpaduoneToBoit (YD) obracTsax
W3IY4EHUs C OpraHudeckuMu | crekrpa. OCHOBHOI 3aKOH CBETOIOIVIOLIEHHUS, €I0 CISACTBHS U
COCIUHEHUMU npuMeHeHue. MoHoxpoMatuieckuii cBeT. M30uparenpHoe
norsomieHue ceera. [[pudanHbBI U30UPATENHEHOTO TIOTIIONICHHUS CBETA.
CrniekTpasibHble KpUBBIE MOTJIOIIEHUS, OCHOBHBIE XapaKTEPUCTHUKH.
Pannue xuMudeckne TEOPHH [IBETHOCTH OPTaHUIECKUX
PaHHMe XHMHYCCKHE TeopHH COEIMHEHHH: XpOMO(pOPHO-ayKCOXPOMHAsI TEOPUSI, TEOPHUS
3 BETHOCTH OPFAHIIECKIX KOOPAMHAIIMOHHO-HEHACHIIIIEHHBIX aTOMOB, XHHOUIHASI TEOPUS
i P N (A.M. bytnepos, I'pebe u JIubepman, Anekcees I1. I1., O. Burr,
COeAMHEHUH . .
Apwmctponr u Heuknit). Pabotsr A.E. Ilopaii-Kommna u B.A.
W3manmnsckoro.
OCHOBBI COBPEMEHHOM 3IEKTPOHHOI TEOPUH [IBETHOCTH
OCHOBBI COBPEMEHHOM OpPraHUYEeCKUX COeTUHEHUN. THIIBI AIEKTPOHHBIX IIEPEXO0B B
4 3JIEKTPOHHOM T€OpUU MOJIEKYJIaX OpraHU4ecKHUX coenHeHuil. [IpocTeie U crokHbIE
LBETHOCTU OPraHUYECKUX xpoModopsl. DHeprus Bo30y>kaeHus: MoJieKy. Jlnarpamma
COeAMHEHUH JHEPTEeTHYECKUX YPOBHEH MOJIEKYJIbl OPIraHUYECKOTO COEANHEHHUS.
DIIEeKTPOHHBIC TIEPEXOIBI.




OJeKTPOHHBIE [IEPEXO/bI B yIJIEBOIOPOAX, ITUIICHE, OyTaAueHe U
apoMaTH4YeCKuX cucTeMax. beH3onpHOE mornomenue. p-p*-
ONeKTpOHHBIE TEPEXO/IbI B MOJIEKYJIaX, COAEPIKAILINX T€TePOATOMBI.
p-p*- Ilepexozpl B MOJNIEKyJIax ¢ TeTEpOaTOMaMH, HE BXOSIIUMHU B
LUKJI. DJIEKTPOHHBIE IEPEXObI C YIaCTHEM HEIOIETIEHHBIX
3NEKTPOHOB. N-6*-Ilepexopl, n-p*-nepexosl.

Buusiaue cTpyKTyphI
OpPraHMYeCKUX COCIMHEHUN Ha
HU30MpaTeTbHOCTD UX

[onspusyrorye 3aMeCTUTENN. DIEKTPOHOIOHOPHBIE 3aMECTHTEIH.
DNeKTPOHOAKIIENTOPHBIC 3aMecTuTen. COBMECTHOE JICHCTBHE
MOJISIPU3YIOIINX 3amMecTuTene. ['unepxpomusiii apdert
MOJISIPUBYIOIIUX 3aMECTUTETICH.

HMonuzanus MoJIeKyJl OpraHMdecKux coeguHeHuid. Monuzanus
3JIEKTPOHOAOHOPHBIX U 3JIEKTPOHOAKLENTOPHBIX 3aMECTUTETEH.
Konkypupyromue u nepekpermBarmuecs XpoMopopHbIe

MAarHuTHbBIC MaTCpUaJibl

5 MOTJIOIIEHHUS cucteMbl. BBeieHre BTOPOro 3JIeKTPOHOAOHOPHOTO 3aMECTUTENS 1
3JIEKTPOMArHUTHOTO Pa3BETBICHUE CONPSIKEHHON CHCTEMbI KBa3HaBTOHOMHBIX
W3ITy4YeHUs COIPSKEHHBIX CUCTEM. 3aMbIKaHHE T'eTepOLUKIOB. Bnusaue
IIPOCTPAHCTBEHHBIX (pakTopoB. HapylieHue miocKoCTHOCTH.
CroOomnoe Bpamenue. [IpocTpancTBEHHBIC 3aTPYAHCHUS.
HckaxkeHne BaJIEHTHBIX YTJIOB.
dusnyeckue ocHOBHI (hryopecueHnuu. [lerexuus GayopecueHIuH.
Bo30yxneHHbIe COCTOSHUS MOJIEKYJI U UX [1€3aKTUBALIU.
dayopecueHus U pochopeceHIns, OCHOBHBIE XapaKTEPHUCTUKU
6 IIpoueccs! amuccuu B (MakcHUMyM 3MHCCHH, MAKCUMYM BO30YK/ICHUS, BPeMsl )KU3HH,
OpraHUYECKUX MaTepualiax caBur CTOKca, KBAHTOBBIH BBIXOJ), BIMSIHUE OKPY KAIOLIEH CPE/Ibl
Ha QOTONIOMUHECIIEHIIHIO (COIIEBATOXPOMHU3M H Al[IOXPOMHU3M).
depcTepoBCKUii IEpeHOC SHEPTUU. AHU30TPONHS (HITyOopeCcUeHINH.
Tymenue dayopecueHunu.
KommnekcoobpazoBanue ¢ Metamiamu. KoMiuiekcoobpa3zoBanue ¢
- Koopnunanmonusie yriryonenneMm nBeta. KomiuiekcooOpazoBanue 0e3 yriayOaeHHs
COCTUHEHHUS uBeta. GayopecueHIHs KOMIIJIEKCOB METAJUIOB C OPraHNYECKUMHU
JUTaHJaMH.
ONeKTpoaKTUBHBIE OneKTponpoBoUMBIE TOIUMEpBL. KOMIIIEKCH ¢ IepeHoCOM
8 OpraHMYECKUE COCAMHEHH U | 3apsiaa. YTiepoaHble HAHOTPpYyOku. OpraHnyecKre MarHeTHKY.

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU
HampaBrieHuss BOCIIUTATENbHON AESITETBHOCTH COMPSATAIOTCS CO BCEMHU pe3ysibTaTaMu OOy4eHHUS

KOMIIETEHIIMH 1O 00pa3oBaTeNbHON NpOrpaMMe, UX OCBOCHHME OOECIIEYMBAETCS COAEP)KaHHUEM BCEX

JUCLHUIIIINH MOIYJIECH.

1.4. IIporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapCTBEHHOM si3bike Poccuiickoii @eneparui .

2. YHEBHO-METOAUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

DoTodusnka (0U0)opraHudecKuX MaTepuaaoB. Teopus u npakTuka

DJIeKTPOHHBIE pecypchbl (M31aHMS)



1. Kynbuun, 0. H.; CoBpemennas ontuka u (OTOHHKA HAHO- 1 MUKPOCUCTEM : MOHOrpadus.; OGusmaTiur,
Mocksa; 2016; https://biblioclub.ru/index.php?page=book&id=467691 (DnekTpoHHOE H3TaHUE)

ITeuaTHble U3AaHUA

1. CadonoB, B. B.; ®oroxumus nomumepoB u kpacuteneil; Hayunele ocHOBBI M TexHosoruu, CaHKT-
[TetepOypr; 2014 (1 3x3.)

2. Canex, b., lep6os, B. JI.; T. 1 : [yue6HO0e mocobue].; Uutennekt, Jonronpynusriii; 2012 (10 3x3.)
3. Canex, b., Jlep6os, B. JI.; T. 2 : [yueO6HOe niocobue].; Uatemnext, Jonronpyausiii; 2012 (10 3k3.)

4. Bosua, B. W.; DnekTpoHHas CTPYyKTypa OpPraHHYECKHUX COCIMHEHUH MO JaHHBIM (POTOIIEKTPOHHOU
cnekrpockonuu; Hayka, Mocksa; 1991 (1 3k3.)

5. BoBHa, B. W.; DnekTpoHHas CTPyKTypa OpPraHUYEeCKHUX COCIUHEHHH MO IaHHBIM (POTODIEKTPOHHOMN
cnektpockonuu; Hayka, Mocksa; 1991 (1 3k3.)

6. TpaBenb, B. ®@.; DnekTpoHHAas CTPYKTypa U CBOMCTBA OpraHUYECKUX MoJiekys; Xumus, Mocksa; 1989 (2
9K3.)

7. Crenanos, b. 11.; BBegenue B XuMUIO U TEXHOJIOTMIO OPTaHUYECKUX KpacuTened : Y4eOHUK ISl By30B.;
Xumwusi, Mocksa; 1984 (25 7k3.)

8. Crenanos, b. 11.; BBeneHue B XUMHUIO U TEXHOJIOTUIO OPraHUYECKUX KpacuTesel : Y4eOHUK ISl By30B.;
Xumusi, Mocksa; 1977 (8 7k3.)

IpodeccuonanbHbie 6a3bl JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMbI
XUMHUYUECKUE JKypHAITbI U3IATCIIbCTB:
* American Chemical Society (ACS Publications): www.pubs.acs.org.
* Royal Chemical Society (RCS Publishing):www.rcs.org.
* Elsevier Ltd. (http://www.elsevier.com/wps/find/homepage.cws_home)
» Willey-VCH (http://onlinelibrary.wiley.com/browse/publications)
DJeKTPOHHBIC 0a3bl M MOUCKOBBIC CUCTEMBI:

. Science-Direct
(http://www.sciencedirect.com/science? ob=BrowseListURL& type=all& auth=y& btn=Y& acct=C00005
9308& version=1& urlVersion=0& userid=2949021&md5=f80b565cb6b43bde6fc27bd1fcda24ad),

* Reaxys (https://www.reaxys.com/reaxys/secured/start.do.com),
* Scopus (http://www.scopus.com/home.url)

* PedepatuBnsbie xxypHansl: Pedepatusnsiii xxypHan «Xumus», Chemical Abstracts

Matrepunansi aas jaun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara It BOCIPOHM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTyTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

ba3bl JaAHHbIX, I/IH(l)OpMaIII/IOHHO-CHpaBO'—IHbIe H MOUCKOBbIC CUCTEMbI
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https://www.reaxys.com/ (6a3a JaHHBIX IO XUMUUYECKUM HaykaMm oT komrnaHuu Elsevier)
https://scifinder.cas.org/ (6a3a nanabix Chemical Abstracts Service)
https://www.webofscience.com/wos/woscc/basic-search (6a3a JaHHBIX HAYYHOTO LUTHPOBAHMS)
https://onlinelibrary.wiley.com/ (MexxayHapogHOe m3aaTenbcTBO John Wiley & Sons)
https://link.springer.com/ (MexayHapoaHOE U3AATENLCTBO Springer Science+Business Media)
https://www.rsc.org/ (nayanoe coobmectBo Coenuaénnoro KoposieBcrpa)
https://www.sciencedirect.com/ (6a3za manHbIx oT Kommnanuu Elsevier)
https://www.tandfonline.com/ (MexayHapoHOE HAYYHOE KHIYKHO-KYPHAIBHOE H31aTEIHCTBO)
https://www.science.org/ ()KypHail AMEpPUKaHCKOMN aCCOIMAINK COJEHCTBUSI PA3BUTHIO HAYKH )
https://www.cell.com/ (Cell Press - uznarensctBo koprnopanuu Elsevier)

https://www.annualreviews.org/journal/physchem («Annual Reviews» - aMepukaHCKOE H31aTEIHCTBO
KHUT U KypHAJIOB)

https://elsevierscience.ru/ (u3mparensctBo Elsevier)

https://www.iucr.org/ (MeKIyHapOJHOE HAyYHOE 0ObETUHEHHE KPUCTAILTOTPaQOB)
https://ccdc.cam.ac.uk/ (ba3za cTpyktypHBIX qaHHBIX KeMOpumKckoro kpuctamiorpadudeckoro NeHTpa)
https://www.turpion.org/ (u3narensctBo Turpion Limited)

https://www.mdpi.com/ (U31aTeh HAYYHBIX KyPHAJIOB C OTKPBITHIM JJOCTYIIOM)



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

®oTtodusnka (0uo)opraHnYecKUX MaTepuaIoB. Teopus U NPaKTHKA

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlexnun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

[Togxmrouenue k cetn HTEpHET

P7-O¢uc IlpodeccrnonanbHblit
([eckTomHas Bepcusi)

Bpaysep Google Chrome unmu
Mozilla Firefox

Hp AKTUYCCKUC 3aHATHA

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMH U
HOpMaMH

ITogxmrouenue x ceru MHTEpHET

P7-Oduc IIpodeccronanbHbIit
(leckromHas Bepcus)

bpayzep Google Chrome nnu
Mozilla Firefox

Koncynbranun

Mebenp aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecTo npenogaBarens
Hocka aynutopHas
[Tepugepuiinoe ycTpoicTBO

[Tongxmrouenue k certn IHTEpHET

P7-Odwuc [IpodeccrnonanbHbIi
(IeckTomHast Bepcus)

Bpaysep Google Chrome unu
Mozilla Firefox




Tekymui KOHTPOJIb U

Mebenb ayauTopHasi ¢

P7-Odwuc [IpodeccronanbHbIi

MIPOMEXKYTOUHAS KOJIMYECTBOM pabOYHMX MECT B (deckromHas Bepcus)
aTTecranus COOTBETCTBUH C KOJIMUYECTBOM
Bbpayzep Google Chrome nnu
CTYJCHTOB . }
Mozilla Firefox
Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo
[Togxmrouenue x ceru MHTEpHET
CamocrosTenpHas MebGenb ayauTopHasi ¢ P7-Odwuc [IpodeccronanbHbIM

paboTa CTyI€HTOB

KOJIMYECTBOM pa60‘II/IX MECT B
COOTBCTCTBHUHU C KOJIMYCCTBOM
CTYACHTOB

[Tonkmrouenue k cetu MHTEpHET

(IeckTomHas Bepcus)

Bpayzep Google Chrome nnu
Mozilla Firefox
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