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1. Henu ocBOeHMs y4eOHOM TUCITUTNIMHBI

B pesynprare ocBOoeHHMA Yy4yeOHOW IUCHMIIMHBI MeEToAbl CUHTE3a KpacuTeled ¢
3a/laHHBIMH CBOMCTBaMH OOYYAIOUIUIICS JTOJIKEH:
- IIEPEUUCIIUTh OCHOBHBIC IIOJIOKEHHS COBPEMEHHOM TEOpUHU LIBETHOCTH OPraHUYECKHX
COCIMHECHUN W aHAJIU3UPOBATh 3aBUCUMOCTb MEXKIY CTPOCHHUEM OPraHUYECKHX KpACHUTENIEH U

LIBETOM.

- pazpaboTarh OOmME MOAXOIBI K PEUICHHWIO BONpOCa O IUIAHUPOBAHWU M BbIOOpE
Haubosee 1enecoo0pa3Horo MyTH CHHTE3a KpacUTeNeil ¢ MPOrHO3UPYEMbIMU CBOMCTBAMH.
- OLICHUTbh OCHOBHBIE CBOWCTBA KpacuTeslel U 00J1acTH UX IPUMEHEHUS.

2. MecTo y4eOHOIi TMCHUILUIMHBI B CTPYKTYPe NPOrpaMMbl aCIUPAHTYPbI

Juciunnraa MeToJibl CMHTe3a KpacuTelel ¢ 3aIJaHHbIMU CBOMCTBAMM BKJIFOUEHA B YaCTh

2.1 Qucrunuasl (Moaynu) OOpa3oBaTebHOIO KOMIIOHEHTa, cemecTp 1.
JucuumiuHa 6a3upyeTcst Ha 3HAHUSX, YMEHUSX U HaBBIKAX, MOJyYEHHBIX MTPU OCBOCHUH
JTUCIUTUTMH TIPEIBIIYIIEr0 YPOBHS 00pa3oBaHUs (CHEIHMAIUTET WM MarucTparypa): XUMHs

KpacuTeNen.

3. [lmanupyemblie pe3yJibTaThl 00y4YeHUs M0 TUCHHUILINHE

Taoauna 1
TexHonoruu
PesynbraTel 00y4ueHns Kpurepun pe3ynbraToB 00ydeHus
(dhopMHupOBaHHS
3HaTh: COBPEMEHHBIEC HAyYHBIC JOCTHKEHHS B 00JIaCTH XUMHHU
KpacuTeNnei; OCHOBHbBIC NOCTIKCHUS M TCHICHLMH Pa3BHTHA
XVMUH KpacHTeNeH: HOBBIC MOIXOJBI K CHHTE3y M METOJaM
CTAaHOBJICHUSI  CTPYKTYphl  OPraHUYECKUX COCIUHEHUM; nexuuu (JI
CHOCOOHOCTh K KPUTHUYECKOMY Y PYKTYPRL ~ OP . A ’ wen (JT),
METOZBI HCCIECOBAHUS CBOWCTB PEAKIMOHHONW CIIOCOOHOCTH | MpaKTHYECKHe
aHaIM3y U OLEHKE COBPEMEHHBIX ..
. | OpraHM4YecKMX COCAMHEHUN; METOJOJIOTUI0 KOMIUIEKCHBIX 3ansaTus (I13)
HaY4HBIX JIOCTIDKEHUH, . N .
. Hay4YHBIX MHCCJIEJOBAaHHMM B CBOeH TNpeaAMeTHOHl 00nacTH, | caMOCTOATEeNbHAs
TeHEPUPOBAaHUIO HOBBIX HJEH mpu
BKJTIOUAsl UCCIICIOBAHMS MEKAUCIMITTIMHAPHOTO XapaKTepa. paborta (CP)
pEeIIEHNH  HCCNEIOBAaTENbCKUX  H
YMeTh: MPOEKTHPOBATh KOMIUIEKCHBIE HCCIIEIOBAHUSA, B TOM
MPaKTHYECKUX 3ajad, B TOM YHCIE B
yHucle  MEXIUCHUIIMHApHBIE, HAa OCHOBE  IIEJIOCTHOTO
MEKANCIUIUIMHAPHBIX 001aCcTsIX
CHCTEMHOT'O HAyYHOTO MUPOBO33PEHHUS.
Baagerb: ocymiecTBIISITH KOMIUIEKCHBIE UCCIIEOBAHNUS, B TOM
yHucle  MEXIUCHUIUIMHApHBIE, Ha OCHOBE  IIEJIOCTHOTO
CHCTEMHOT'0 HAyYHOTO MHPOBO33PEHH.
3HaTB: COBPEMEHHBIC HKCIICPUMEHTAIBHBIE U TEOPETHYECKHE
CIOCOOHOCTH CaMOCTOSATENIFHO | METOABl HCCIEAOBAaHWA B 00OJACTH XHMHH KpacHUTeseH;
OCYILECTBIIATh HAY4YHO- | CHOCOOBI, METO/IbI M TEXHOJIOTUH HAYYHBIX HCCIICAOBAHHH.
HCCIIEIOBATEIbCKYIO0 JIeATEIBHOCTh B | YMeTh: C(POpMyIHpOBATh 3a/a4d HAYYHOTO HCCIIEIOBAHUS B
COOTBETCTBYIOLIEH 00JacTH HaNpaBJIEHHOTO CHHTE3a KpacuTeledl ¢ IMOJIC3HBIMU MIPAKTUYECKHE
npodeccroHaNnbHOM obiacti C | CBOHCTBAaMH WJIM HOBBIMH CTPYKTYpaMH H  BBIOpaTh 3anatus (I13)
HCTIOJIB30BaHHEM COBPEMEHHBIX | HEOOXOIAMMBIE METOIBI UX PEIICHHS. CaMOCTOSATENIbHAs
METOJIOB nccIeI0BaHMs n | Bragerb: CHOCOOHOCTBIO CaMOCTOSITETIBHO OCYLIECTBIISTH pabora (CP)
nH(pOopManMOHHO- HayYHO-HCCIICI0BATENILCKYIO AEATEIbHOCTh B IPEIMETHOM
KOMMYHHUKAIIMOHHBIX TEXHOIOTHI obuacry; MHPOPMAIIMOHHO-KOMMYHHUKAIMOHHBIMA
TEXHOJIOTUSIMY IPU PELICHUU NTOCTABICHHBIX 3a/1a4.
3HaTh: TNpeaMeTHYI0 00NacTb M METO/ABl HCCIEIOBaHHS B
o0sacTn cOOCTBEHHBIX HayYHBIX MCCIICIOBAHHM.
YMeTn: OopraHu3oBaTh padOTy MaJoro HCCIIEI0BaTEIbCKOTO
TOTOBHOCTh ~ OpPTaHM30BaTh pabOTy | KOJJIEKTHBA B TPEIMETHOM 00NacTH; NpPeaynpexaaTb W | CaMOCTOSATENbHAs
HCCIIEIOBATENCKOTO KOJUIEKTHBA B | KOHCTPYKTHBHO pa3peliaTh MEXIHYHOCTHBIE KOH(MIMKTHI B pabota (CP)

00/1aCTH XUMHHU U CMEXKHBIX HayK

npodeccnoHamTbHOM AesITeIbHOCTH;

Baapners: CIIOCOOHOCTBIO OpraHU30BaTh
MCCJIeIOBATEIbCKOTO  KOJUISKTHBA B
CME)KHBIX HayK.

paboty
00JacTH XHMHH |




3HaTh: COBpPEeMEHHBIC 00pa30BATEIbHBIC TEXHOJOTHH M TEXHOJIOTHH
OOydYeHHUsI OPraHHYECKOH XHMHH; CYIIHOCTb, METOIOJOTHYECKYIO
OCHOBY, CTPYKTYPY M OCHOBHBIC IIPUHIIUITBI TOCTPOCHHS TEXHOJIOTHH,
TpeGOBaHuUsI, IPEABIBISIEMBIC K TEXHOJIIOTHAM O0YUCHHUS; CaMOCTOSITeIbHAS
VYMeTh:  aHaNM3UPOBATH  METOJAMYECKHE  MOJCNH, METOAHUKH, pa6ota (CP)
FOTOBHOCTS « | TCXHOIOTHH U TIPHEMBbI o0ydeHHUs, TEHICHIWH M HAMPaBICHUSI
o pa3BuUTHS 00pa30BaHMS B MHUpPE WM AHAIM3HPOBATH PE3yJbTaThl HX
IPEToIaBaTEeIbCKOM
HCIIONB30BAaHMS B 00pPa30BATENbHBIX 3aBEICHUSAX PA3IMYHBIX THIIOB;
JEATEeIbHOCTH 10 OCHOBHBIM
pa3pabaTbIBaTh yaeOHO-METOIIIECKOe obecrnieueHne TUTS
00pa3oBaTeEHBIM
JIVUCUWIUIMHB OpraHWYecKas XHMHSA;  HPOCKTUPOBATh y4eOHBIC
nporpammam BBICILIETO o
3aHATHA 110 OPTaHUYECKOH XHUMHH.
00pa3oBaHU
Baapern:  HaBeIKaMM  (OPMHPOBaHMA B HEZAarOrMYECKUX
KOJUICKTHBAX  MO3WTUBHOTO  MCHUXOJOTHYECKOrO  KIUMaTa |
ITHYECKAMH HOPMaMH B  HPO(MECCHOHATBHONH  IeSTeIbHOCTH;
KyJIbTYpOH MBIIUICHUS, CIOCOOHOCTHIO K BOCIPHUSTHIO, aHANU3y,
0000mIeHNI0  WHpOpMANMKM B 00JACTH  TPAJUIMOHHBIX |
HETPAJIUIHOHHBIX TIEAArOrHISCKIX TEXHOJIOTHIA.
COCOBHOCTE 3HaTbh: OCHOBHBIC JOCTIKCHHS B METOAOJOTHH  IOMYYCHHUS aeximu (JI),
KpacuTenell ¢  OPOTHO3UPYEMBIMH  CBOWCTBAMH HAa  OCHOBE NPaKTHYCCKUC
CaMOCTOSTEIBHO
IAHHDOBATE JOCTYIHOTO M HEIOPOTO CHIPHS; sansTus (I113)
P . YMeTh: CIOCOOHOCTE K KPUTHYECKOMY aHalM3y M OLCHKE | CaMOCTOATEIbHAas
MHOT'OCTYTICHYATbIH ~ CHHTE3 y
COBPEMCHHBIX HAYYHBIX MJOCTHXKCHHH B OOJIACTH OpPraHHYECKHX pa6ota (CP)
CIIOXKHBIX IO  CTPYKTYype .
® COCIMHEHUH; Cc(HOPMYJIMpOBaTh Hay4HyI MpobiieMy B oOnactu
OPraHUYeCKUX COCTUHECHUH ¢ .
OPraHMYECKON XMMHH U MPEATIOKHUTh MOAXOIBI K €€ PEIICHUIO.
UCIIONB30BAaHHEM
Bnamerb: CrOCOOHOCTBIO Pa3BHBATH PALMOHAIBHBIC IYTH CHUHTE3a
3 PEKTUBHBIX TMPEKYpPCOPOB
u 6I/IHI[I/IHF 6HOKOB' CJIOKHBIX XpOMO(i)OpHI)IX MOJIEKYJI U HOBBIX MOJICKYJIAPHBIX CUCTEM C
’ BBICOKOCTICITU(MUCCKUMH B3aUMOICHCTBUAMHU MEXTY MOJICKYJIAMH.
yMEHHE IPaMOTHO BHIOMpaTh | 3HATh: COBPEMEHHBIE METOABI IOJYYEHHS U  HCCIIEJOBaHUS nexiuu (JI),
" MPAKTHYECKU | KpacHTeNe pa3IuvHOro reHesa; NPAKTHYCCKUC
UCIIOJIb30BaTh COBPEMEHHBIE | YMeTh: BbIOpaTh HEOOXOIUMBIE METOJABI  MCCIENOBAaHHS U 3anatus (I13)
MIPUEMBI TOHKOTI'O O6OCHOBaTL UX IIPUMECHUMOCTD JJId pCHICHUA MMOCTaBJICHHOM 3aJa4yu B CaMOCTOATCIIbHAA
OpPTaHUYECKOTO CHHTE3a, | OOJIACTH XMMHUU KpacuTeIeH pabota (CP)
XHMHYECKOH  TexHomoruw, | Baagerp:  o0mmMum — moiaxomamMM K peLICHHIO  3ajad,
9KCIIEPHUMEHTAIBLHOTO BOCIPOM3BOAIINE  CHTYallWH, BCTPEYAIOLNIMECS B  NPaKTHKE
000pynOBaHUA IUIsl | MHOTOCTaIM{HOTO CHHTE3a KOHKPETHBIX OKpPAIICHHBIX OPTraHHYEeCKHX
JOCTIDKCHHUS TOCTaBJICHHOH | COeIMHEHHH
ey,
YMEHHUe KOMIUIEKCHO | 3HATh: BaXHEUINWE (PUIUKO-XUMHYECKHE METOIbl HCCIICIOBAHMS aexuuu (JI),
HCIIOJIBb30BAaTh JaHHBIC OKpAIICHHBIX OPraHU4YC€CKUX COC}II/IHCHHﬁ; OCHOBBI DMIIMPUYECCKUX U MPaKTUICCKUEC
(hU3UKO-XUMHYECKUX TEOPETUYECKUX  METOJOB  KOJMYECTBEHHOHM  OLEHKHM  LBETa 3ansatus (I13)
I/ICCJ'Ie}IOBaHI/Iﬁ OPraHn4CCKuX COCJUHECHUH, CaMOCTOATCIIbHAA
OpTaHUYECKHUX COCIUHEHUN U | YMeTb: aHaJIu3UpOBaTh  3aBHCUMOCTh  MEXKIY CTpPOEHUEM pab6ora (CP)
KBAHTOBO-XHUMHNYCCKUX OPraHn4CCKux KpaCI/ITeHeﬁ n ILIBETOM, 6a3pr$[CI) Ha 3HaHUA O
pacueToB Uil  BBISBICHUS | (PU3UYECKUX OCHOBAX COBPEMEHHOW TEOPUH IIBETHOCTH M KBaHTOBOII
3aKOHOMEPHOCTEH THIIA | OPFaHMYECKONM XUMHHM (METOJ MOJICKYJSIpHBIX OpOuTaneil, Merox
«CTPYKTypa-CBOHCTBa» U | BOBMYIICHUMH MOJICKYJISIPHBIX OpOWTANCH, NPUHLUI COXPAaHCHUS
HOCTICAYIOLIETO OpOHTATIBHON CHMMETPHH)
MOJCIIUPOBAHUS CTPYKTYp ¢ | Biragers: oOIMMHE HOAXOJaMH K KOJHYECTBEHHOMY OINUCAHHIO H
NPaKTUYECKU BOXHBIMH | CHCTEMAaTH3allMH SKCIEPUMEHTAIBHBIX JAHHBIX B O0JIACTH CTPOCHUS
CBOMCTBAMU. U 1IBETA OPraHUYECKUX COCIMHEHUM.
4. O0beM U coiepKaHue TN CHUTITIHHBI
4.1. O6neM AUCHHUILIHHEI
Tabauua 2
IlokazaTenb 00bemMa AUCHUIIMHBI TpyroemkocTs
O0beMm JUCHUIIIIMHBI B 3a4CTHBIX CAMHUIIAX 3
O0BeM QUCIUIUIAHEI B Yacax 108
Jlekumu () 36
[TpakTryeckue 3aHATUs (ceMUHApHI) (4) 36
CamocrosTenbHas padbora (4) 36
dopma KOHTpoJIs (3a4./9K3.) DK3aMeH




4.2 Copnep:xaHue pa3/iesioB y4eOHO# T CUUIIMHBI (MOTYJIs)

Taoauma 3
HaunmeHoBaHMe NIPaKTHYECKHUX
Jexuun o
(ceMMHAPCKHX) 3aHATHI
vy vy
HaumenoBanue 5 &
. 2 2 Ouenounerie
pasneia yueOHoI z Z
s g g cpeacTsa
AUCHUTIUHBI Ne 1 Tema nekuun 5 § | NewTema mpakTHYECKOro 3aHATHS 5 5
) )
=
> =
o) [y
= =
1 2 3 4 5 6
Jleknusa Nel KauecTBeHHas M KOJHYECTBEHHAs OIEHKA I[BETA.
M OeKTPOHHO-KOJIeOaTeNbHBIE  YPOBHH,
IloHATHS O KBaHTOBAaHHOCTH BHYTPEHHEH JHEPIHH MOJEKYI
CBA3BIBAIOIME M Pa3pBIXIIAIOIINE
(ypaBHenue Ilnanka). DHepreTuueckue ypoBHM B  MOJEKYyNax 2
. MOJIEKyJsIpHBIE  opOutanu,  Qopma
opraHudeckux coeauHeHuil. IlomHas sHeprust  MOJIEKYJIBI 2
HOJIOC MOTJIOIIECHUS.
(BpamaTelbHas, KoeOaTeIbHAs U DJICKTPOHHAS).
Jlekuus Ne2 Vcmonp3oBaHWE METOAOB KBAaHTOBOW XHMHH B MeTox  MOJEKYIApHBIX — opOuTamei. | 2
COBPEMCHHOW TeopHH IBETHOCTH. OCHOBHEIC THITBI SJIEKTPOHHBIX 2 Meton cBobomHOTO AMMeKTpoHa. MeTox
MepeX0JI0B. 3anpeleHHbIE U pa3pelICHHBIC TEPEXO/IbI. MO Xrokxkens.
DJEeKTPOHHBIE TEPEXOIBI B MOJEKYIax
Jlexuus Ne3 OcHOBHBIC MOJIOKEHHS TeOpHH LBeTHOCTH. [lepBoe P peXOn Y
. aM(paTHUECKUX H  apOMaTHYECKUX
(OCHOBHOE) — O HAIMYHA B MOJIEKYJIE CHCTEMBI IBOWHBIX
. YTJIEBOJJOPOIOB. ONeKTpoHHBIE | 2
COTIPSDKEHHBIX CBs3eil. BTOpoe — 0 BKIIFOUEHHUH B CONPSKCHHYIO
2 mepexofgpl B aJbTCPHAHTHBIX W
CoBpemeHHas CHCTEMY TIeTepoaToMa, MMEIOLIero opOuTanb m-THMa. YeTHbIe U
HEaJbTePHAHTHBIX KapOOLEMHBIX |
TEOpHsI IBETHOCTH | HEYCTHBIEC aNbTEPHAHTHBIE CUCTEMBL.
reTepOIETTHBIX CUCTEMaX.
OpPTraHUYECKUX
o Jlekuua Ned4 Tperse — 0 BIMSHHM NOSIPU3YIOMUX U OeKTPOHHBIE IepEXOAbl B
COEJIMHEHUII. N WnnuBugyansHoe
. 3aMeCTHTeNeH, HaXOAALIUMXCS B CHCTEME CONpPSDKEHUS Ha COIIPSDKEHHBIX CHCTEMaX, COJACPIMKAIIIX
CgoiicTBa JIOMalllHee 3aJjaHue
T —— MOTJIONIeHNE CBeTa. YeTBepToe — O BIMSHUM WOHHM3AIMH Ha BH) u (BA) 3zamectutenu. Ilomockr
COCTOHIS MONIEKYT nossipusyrouiee aeicrTeue 3amectuteneil. MoHu3auus CiaoXHbBIX nepeHoca 3apsaa. [lpumenenue metona
1 ero nesaktusamus | MOTEKYT [laToe — O BO3HUKHOBEHHWH KOHKYPHUPYIOIIUX BO3MYIICHUS MOJIEKYJISIPHBIX
Pa3BETBIICHHBIX W IEPEKPEIIUBAIOIINXCS COMPSIKCHHBIX CHUCTEM. opburaeit JUTS o0BscHeHUS | 2
VYcinoBUS ~ BO3HHKHOBCHHS  KOHKYPHUPYVIOIIUX  CONPSDKCHHBIX 2 M3MCHCHHS CHEKTPAITBHBIX
CHCTEM. XapaKTePUCTHK.
Jlekuua  NeS  Illecroe  mojoxxeHWe — O  BIMSHHUH
MPOCTPAHCTBEHHBIX (JaKTOPOB HA TOTJOIeHNHe cBeTa. Hapymenue
KOIUTAHAPHOCTH MOJIEKYJIBI 3a Cc4YeT CBOOOJHOTO BpalleHHs 2
. V3MeHeHHe 3IEKTPOHHOTO COCTOSHHUS
Bokpyr C-C  OuapunbHOW  CBSI3M, BBEICHHSI OOBEMHBIX 2
o . . MOJIEKYJIBI ~ KpacHUTeNs  BCIEICTBHE
3aMecTHTeNe!. J[ByrpaHHBI MEXIIOCKOCTHOH yroun. VckaxeHnue
00pa3oBaHMsI KOMIUIEKCA C METaJUIaMHU.
BaJIEHTHBIX yrioB. CempmMoe — O KOMIUIEKCOOOpa30BaHUH
KpacuTelel ¢ MeTajulaMH. Y CIOBHS 00pa30BaHHUS KOMIUIEKCHBIX
coenuHenuii. KommuiekcoobpazoBanue ¢ yrayOiernmem U 06e3
YTIyOJICHHS [IBETA.




1 2 4 6
Onyopecrennus. CnmH-opOHUTANBEHAS
Jleknuss Ne6 @usuyeckne TYTH J1€3aKTUBAIMA  MOJICKYJIBI. yopecteHn p
CBSI3b. dochopecueH s,
Besb3nyuarenbHas 1e3aKTHBAIHS.
X eMIITIOMUHECLICHITHS.
Knaccel  OTOXpOMHBIX BeIIECTB |
Jleknuss Ne7 XuMHYCCKHE WYTH JC3aKTHBALUU MOJICKYJIBI.
N KiaccuuKaIus MEPBUYHBIX
®DoTOCTAOMIBHOCT OPTaHUYECKUX COCTUHCHUN W TMOJUMEPHBIX N
(hOTOXUMHUYECKUX peaxiuii
MaTepuaioB. OToXpoMus. N
CBETOYYBCTBHUTEIBHBIX COCTUHCHHUI.
Jlekmug Ne8 OOmue © YacTHBIE METOIBI  HOJIYYCHUS
azokpacutenuil. Peakuum Aua30TUPOBAHUA HA30TUPYIOIIHE
P ! A P (n pyom [Ipaktrka  mpoBencHUA peaxuun
areHThl, MexaHm3M). CTpoeHHE W paBHOBECHBIC MPEBPAIICHUS
o ZNa30 THPOBAHUS.
JINa30COCTNHECHUH. OcobenHoCcTH N30 THPOBAHUS
TeTePOIMKINICCKIX AMHUHOB.
Jlexnms Ne9 Peaknus azocoderanus (Mexanmsm C-a3ocodeTaHUs.
N- u O-a3ocoueTaHus, IpaKTHUKa HPOBEICHHUS a30COUYCTAHUSA C
apWIaMAHAMH, THAPOKCH- U METHJICHAKTUBHBIMU COCIUHCHHUSIMN) [paxTuka MPOBEACHUS  PEAKIHU
Bnusinue 3nauenus pH cpeasl Ha mpoBenenue peaxiuu. OcoObie A30COYETaHHUS.
ciaydan azocodyeTanus. OCOOEHHOCTH PEAKIMH a30COYETaHHS C
2,4,6-TpUruapoKCcUuTONyoJoM (MeTwidaopormoiaoM, MOT). NuauBuayanpHOE

Mertonapl cUHTE3a
Kpacutelie ¢
3aJITaHHBIMU
CBOMCTBAMH

Jleknusa NelQ Xwumwuueckue cBoiicTBa a3okpacureneil. CBsi3b
MEXIy CTPOCHHEM W CBOMCTBAMHM MOHO- M JIUCa30KPACHTEINISIMH
(11BeT, paCTBOPUMOCTh, YCTOHUHUBOCTB K CBETY M IIp.).

Amnanu3 B3aUMOCBSI3U CTpOEHHUE-
CBOMCTBO B psAly  MOHO- u
JIMCa30KpacuTesen

Jlexnusa Nell Cuntes kpacurenei, 001agaromux onpeaesieHHON
LBETOBOM raMMO. Hcnonb3oBanue KOPPEJSILIUOHHOMI
3aBUCUMOCTH  «YCTOWYMBOCTb OKpAIIEHHBIX MAaTepHajgoB K
¢usuKo-xuMu4eckuM Bo3pedctBusiM — [IM»  ama  cuHTe3a
a3zoKpacuTeneu c yIIy4IIEHHBIMU SKCIUTyaTallHOHHBIMU

CBOICTBaMH. TpagunuoHHBIE  TOAXONBI K  aHAIH3Y
KOJINYECTBEHHBIX COOTHOIIIEHHI «CTPYKTypa-aKTUBHOCTBY
(KCCA).

Pacuer mnorenmuana wonusamuu (ITH)
U TEOMETPHYECKOH (OPMBI MOJEKYII
a3zokpacureneit Mmerogom PM-3.

JOMAaIIHEC 3a1aHnC

Jleknust Nel? Metonsl 3alIMThl TEKCTHIBHBIX MaTEpPHAIOB OT
MEXaHHYECKOr0 M  XMMHYECKOTO  pa3pylIeHUs  BOJIOKOH,
BBI3BIBAEMBIX CIEI(pHUeCKUMH TrpubaMu: 00paboTKa COIIMH
METAaJUIOB, HAHOYACTHUIIAMH cepeOpa, OpraHU4YeCKUMHU
($hyHrHIIMIAMH, KOMITJIEKCOOOPa3yIONUMU KPACHTEISIMH.

[IpakTiyeckne  BOIPOCHI  3AIIUTEHI
TEKCTHIIBHBIX MaTepHalioB oT
MEXaHHYECKOTO U XHMHYECKOTO
paspymeHuss BOJIOKOH, BBI3BIBAEMBIX
cnenn(puIecKUMHU TrproaMu

Jleknust Nel3 Buosoruyeckd akTHBHBIE KpacHTENd. MeTojbl
MIPUBECHNS UCTIBITAHUH (QYHTUIIMTHON aKTHBHOCTH KpacuTeleil u
OKpAlLIEHHBIX MATEPUAJIOB.

Bbuodopst CHUHTETHYECKOTO u
TIPUPOJTHOTO TIPOUCXOXKICHHSI.

Jlekuusi Neld AJNroputmbl CHHTE3a OHOJNIOTMYECKH AKTHBHBIX
A30KpacHTesIeH, BKIIOYAIOLIMX CTAJAUH CO3IaHUS XPOMO(DOPHOTO 1
6rodopHOro GparMeHTOB MOJIEKYIIBL.

MGTO,Z[OJ'IOFI/IH CHHTE3a OMOJOIMYECKH
AKTHUBHBIX asoxpacheneix’l.




1 2 3 4 5 6
. 2 2
Jlexnus Nel5 Crpoenue XpoMo(OpHOi CHCTEMBI
MOJMMETHHOBBIX KpacuTeleil. 3aBHCUMOCTh I[BETa COCTUHCHUHN OT OO1mIre U YaCTHBIC METOIBI TIOTYYCHUS
CTPOCHUS MOJIEKYNbl. (DOTOXPOMHBIC MaTepHuajbl Ha OCHOBE MOJTUAPUIMETAHOBBIX KPACUTEIICH.
MOJMMETUHOBBIX KPACUTEIICH.
Jlekuus Nel6 Crtpoenue XpoMoopHOI CUCTEMBI 2 OOurye U YacTHBIC METOJBI MOJIYYeHUs | 2
MaKpOTETEPOIMKINUCCKUX KpacHTeleld. 3aBUCHMOCTh I[BETA MaKpOTeTEPOIMKINICCKAX KPaCUTEICH
COCOMHEHHH OT CTPOCHHS MOJEKyJdbl. [lpemaparbl s (Ha puMepe noppupruHa u
(dhoTomMHAMUYECKOH Tepaliy paka. (dranonuanuHa).
Jlekumsa Nel7 Kraccudukanus opraHMYECKHX JFOMHHO(OpPOB. 2 MeTtomonorus cuHTe3a | 2
Metonst CHHTE3a KapOOIMKITNICCKAX OpPTaHUYIECKHUX KapOOIMKIINIECKAX OpPTaHUYECKUX
JIOMHHO(DOPOB U 00JIACTH MX IPUMCHEHHUS. JFOMHHO(DOPOB
2 2
Metopmonorus CHHTE3a
Jlekuus Nel8 MeTtoabl CHHTE3a TEeTEPOLMKINIECKUX
TeTePOIIKINICCKIX OpPTaHUYECKUX
OpPTaHUYECKUX JIOMHHO(POPOB U 00JIACTH MX IPUMECHEHUSI.
JFOMHHO(POPOB
BCEI'O yacoB B
36 36 Ok3aMeH

cemecTpe




5. CamocrosiTesibHast padoTa 00y4arOMMXCs

Taoauna 4
. Tpynoe
Ne HanmenoBanne pa3iena y4e0HOi AMCHMIINHBI N PyA
CopeprkaHue caMOCTOSITeJILHOH PadoThI MKOCTH
n/n (Mmony.Jist)
B yacax
CoBpeMeHHas TeOpHs IBETHOCTH OPTaHUYECKUX
1 coenuHenui. CBoHCTBa BO30YKICHHOTO COCTOSTHUS Pabora c nuteparypoit. UnauBrayansHOe JOMalIHEe 3aaHue. 5
MOJIEKYJI M €T0 Je3aKTHUBALUs
2 Merto/1p1 cHHTE3a KpacuTelleH ¢ 3ajaHHbIMU cBoiicTBamu | Pabota c nureparypoii. HanBuayansHOe IoMalliHee 3a/laHue. 4
3 Bce paznensl ITonroToBKa K 3K3aMeHY 27
BCETI'O uacoB B cemecTpe: 36




6. O6pa3oBarejibHbIe TEXHOJIOTHHI

[Ipn ocBoeHMM TUCHUIUIMHBI METOJbl CHHTE3a KpacuTesield C 3aJaHHBIMU CBOWCTBAMU
HCIIOJIB3YIOTCS CIEAYIONINE 00pa30BaTEIbHbIE TEXHOJIOTHH:

- IEKUUU

- MPAKTUYECKUE 3aHITHUS

- caMocCTosTeNbHas paboTa

- 3al[UTa UHAUBUIYaIbHOTO JOMAIIIHETO 3aJaHus

7. ®OH]1 OLIEHOYHBIX CPeJICTB /ISl POBeleHNUs TEKYlIeil U MPOMeKYTOYHOM aTTecTAllUM MO
AUCHUTLINHE

7.1 IlpuMepHasi TeMaTHKA KYyPCOBBIX IPOEKTOB (PadoT) — HE IIPEYCMOTPEHBI.
7.2 IlpuMepsbl HCNIOIB3YEeMbIX OLEHOYHBIX CPEACTB VISl TEKYIEero KOHTPOJIs

Hnousuoyanvnoe oomawmnee 3adanue no meme «CospemMeHHas meopus YEEMHOCMU
opeanuyeckux coedunenuu. Ceolicmea B8030YIHCOEHHO20 COCMOSHUSL  MOAEKVL U €20
0e3aKmusayus»

1. Coopmynupyiite 3akoH, exkKaluii B OCHOBE KOIMYECTBEHHOMN CIEKTPOCKOIUH, IIPHBEIUTE €0 B
aHanuTHueckoi popme. KakoBbl orpaHUUYCHUsI B TPUMEHEHHH 3TOTO 3aKOHA?
CrekTpohoTOMETpHIECKHI CIIOCO0 OMUCAHMS LIBETA U CIIEKTPabHAsk TEPMUHOIOTHSI.

JlirHa BOJHBI A CBSi3aHA CO CKOPOCTBIO PACHpPOCTPAaHEHHs CBETa C B JJAHHOM CPEJIe U C TI0Ka3aTeleM
npesoMiIeH s N cieayronmM 0opazom: A1/ Az =c1/ c2 = Ny . VI3 HANMMCaHHOTO PaBEHCTBA CIIEIYET,
YTO IIPU MEPEXOJIE U3 OAHOM Cpelbl B IPYTYIO JUIMHA CBETOBBIX JIyuel MeHsercsa. Hanpumep, eciiu B
BO3/lyX€ JUIMHA BOJHBI paBHA 650 HM, TO B BOJE, IOKA3aTelb NPEIOMIICHUS KOTOpoil paBeH 1,33,
JUTHHA BOJIHBI OymeT uMmerh 3HadeHue 490 um: A = A1/ N1 =650/ 1.33 =490. 3Hauur 11 370,
YTO TOJBOTHOMY IUIOBITY KPacHBIE JIyYH ra30pa3psaHoi TpyOKH OYIyT Ka3aThCs royObIMuU?

4. Kax pacnpeensercs, IOIJIOMIEHHAs BEIECTBOM, CBETOBas SHeprusa? OLEHUTe COOTHOMIEHHE MEKILY
Pa3INMYHBIMU MY TSAMU PACIIPEIEIICHUS TOTIIOMEHHON YHEPTUN ?

5. Kakoii hoTodusnueckuii mporecc 00yclaBIMBaeT NOSBIEHUE OKPACKH Yy OPraHMYECKHX
COeIUHEHUNI?

KaknM 00pa3oM OIUCHIBAETCS PACIIONIOKEHHE SJIEKTPOHHO-KOJIe0aTeNbHBIX YPOBHEH B MOJIeKye?
[Mpuanun ®panka-KonaoHa u popma MoJI0c MOTIOIIEHNS B 3JIEKTPOHHBIX CIIEKTPax.

O0®bscHUTE, TOYEMY OAMH U TOT K€ 3JIEKTPOHHBIN NIEpeX0 ] COBEpIIAeTCs MPH MOTJIOMIEHNH CBETA C
Pa3InYHBIMU, HO OJIN3KMMH JUIMHAMH BOJIH?

9. Kakue croco6bl ONMCAaHUs SHEPreTHUYECKUX COCTOSHUIT MOJIEKYIT HCIIONb3yeT COBPEMEHHAS
opraamyeckast xuMus. OOBSICHATE CYITHOCTH JIF0O0TO U3 HUX?

10. Kakum 06p330M METOA MO MPEACTABIIICT SHEPIETUICCKOC COCTOSAHHNC MOJ'ICKy.TI?

11, Kaxumu cBoiictBamu 0611a1a10T cOGCTBEHHBIE KO QuIMEHTHI B Bhipakennn JIKAO? Kak ux
BBIYHUCIISIIOT U /7151 YETO UCTIONIB3YIOT?

12, Kakue sMnupuyeckue napaMeTphl, HCHOL3YIOT B MeToe MOX? Ux onpenenenue, Gusnueckuii
CMBICJI M HA3HAUEHHE.

13.  Yro Takoe MO, AO? Knaccuduxarus MO.

Hnousuoyanvrnoe domawnee 3adanue no meme «Memoowvl cunmesa Kpacumenei ¢ 3a0aHHbIMU
c80UCEAMU»



10.

11.

B kakoe moyioskeHre HahTaTMHOBOTO KOJIbIIa

HO S
NHZ
COUCTANOTCA CICAYIOLINC Ha(i)TI/IJ'IaMI/IHCYJ'IB(bOKI/ICHO- OO
HO,S

17
TBI! SO,H

B xakoe mosiokeHre HaQTATHHOBOTO KOJIBITA

on SoH on OH
COYETAIOTCS CICAYIONINE HAPTOICYIbPOKUCIOTHI? OO
HO,S
3 SO,H
HasoBuTe KpacuTens U MPUBEIUTE CXEMY €0 MOTyYEHHS. OH NH,
N= NN N NO,

NaO,S SO,Na
K kaxo# rpymme no cxeMam CHHTE3a OTHOCSTCSI HO,S OH
JaHHBIN Kpacutens? JlaliTe cxeMy MOTydeHus], UCXOS O N=N N=N@‘ No,
W3 11a30- U a30COCTABIIAIOIINX. O OH OH NO,
HO,S N
HO NoO,
NH, N
2 NaNO, +4 HCl NH
2 p 3© . 2@ : 2NaNO, +4HCI
NH_z M — .
HazoBute kpacuTenbs U MPUBEIUTE CXEMY €r0 MOJYyUECHUS. NaO,S —©—N=N -@—N=N OH

COOH

Hamummre cxemy mony4deHus: JaHHOTO KpACHUTEINs, IaiiTe Ha3BaHUS IMa30- U A30COCTABIISIFOIINX U
00BSCHUTE €r0 OKPACKY.

H,N N=N ' ‘ ‘ ‘ N=N NH,
_Q OO SO,Na NHQ\:(I)S OO H—z@_

SO;Na

Hannmure cxemy nosydenus [Ipsmoro @_NH N @_N N _Q_ H
3€JICHOTO CBETONPOYHOI0, OOBSICHUTE €ro COOH
OKpacKy W MPUYIHHY CPOJICTBA K NaO, S o on NH
LEJUIIOJIO3HBIM BoJloKHaM. Kakas :“\
BO3MOKHOCTP ObLJ1a yITyIIeHa XHMHKAMH OH CH;Na0,S SO,Na
npu pa3paboTKe ero cuuresa? NaO, s

NaO,S

HazoBuTe naHHBIN KpacUTENb, IPEIIIOKNUTE
a P - et CZHSO—O—N N—Q—CHZCH N N—@—OCZHS
CXEMY €ro IOJTy4eHUs 1 00JacTh ero

SO,Na
IIPUMEHEHUS. )

W3 kakoro coequHeHNs U B pe3ysibTaTe Kakoi peakiuu momay4atoT [psmoit xenteiii K? Urto
o0pazyeTcs, €ciM B peaKIMOHHYIO JIOTIOJIHUTEIBHO BHOCAT CYJIb(UT HATpUs?

—Q—CH CH@—N N—Q—CH CH@—N N—Q—CH CH-@-N N—Q—CH CH-@—NO

NaO,S SO,Na NaO,S Na NaO,S SO,Na NaO,S SO,Na

Kak OCYHICCTBUTH YKAa3aHHBIC B CXCMC HpeBpaH_IeHI/IH? HazoBute BCIIIECTBA, YHAaCTBYIOIINC B 3TUX
pCaKknuAax U yCJIOBHA NMPOBECACHUA OTACIIbHBIX CTa,ZII/II\/’I. Kaxk IMOJIy4aroT I/ICXOJIHBIﬁ MOHOA30KpPaCHuTEIb
u ,Z[aﬁTe Ha3BaHHWEC KOHCYHOI'O nonnasoxpachenﬁ?



OCH
CH30—©-N=N NH, ?
—

SO,Na H,C
OCH, NaO,S OCH,
—— CH o—@—N NON N-Q—CH CH-@—N @'N:NQ—OCH3
o —
SO;Na SO;Na CH, SO;Na
9 OCH, NaO,S OCH,
— CH O—@—N NON N—Q—CH cn—@— ‘Q’NZNQOCE
SO,Na  H,C SO,Na CH, SO,Na
12, K kaxkoii rpynme MI'L] 0THOCHTCS 3TOT KpacHTeNs? CH,=CH CH,
. H,C -
OTBeT 000CHYIATE. 3 CH=CH,
H,C CH,
HOOCCH,CH, CH,CH,COOH

[TonHBI KOMIUIEKT OLICHOYHBIX CPEJICTB MpPHUBEICH B MPHIOKEHHMM K paboueit
porpamme.

7.3 TIlpumepbl HCHOJB3yeMBIX OLEHOYHBIX CPEICTB JJs MPOMEKYTOYHOI
aTTrecTalnuu

Bujer Ne 1

1. OOme W YacTHbIE METOMABI TOJYYCHUS MaKPOTEeTEPOIMKINYCCKHX KpacuTeneil (Ha
npumepe nophupuHa U GTajgonraHuHa).

2. CenpMoe TOJIOKEHUE TEOPUHM IIBETHOCTH — O KOMIUIEKCOOOpPa30BaHMM KpAcCHTEICH ¢

MeTajulaMH. YCIIOBUSI 00pa3oBaHMsI KOMIUIEKCHBIX coefauHeHuil. KommuiekcooOpa3zoBanue ¢
yriyosieHueM u 0e3 yriryoJieHHs 1BeTa.

Bbuier Ne 2

1. DNeKTPOHHBIE TEPeXOoAbl B  MOJEKylax  ainudaTHUYeCKuX ¢  apoMaTHUYECKHX
YIJIEBOIOPO/IOB.

2. OO01re 1 yacTHbIE METOIBI MTOJIYYEHHUS TOMAPUIMETAHOBBIX KPaCUTENEH.

Buaer Ne 3

1. TpeTbe MOJOKEHUE TEOPHUH IIBETHOCTH — O BIUSHUU MOJSIPU3YIONINX M 3aMECTUTENICH,
HAXOJISAIIUXCS B CHCTEME COTPSDKSHUS Ha MOTJIONIEHUE CBETA.

2. MeToapl CHHTE3a TETePOIUKIMYCCKUX OpPTraHMYECKHX JIFOMHHO(DOPOB M 00JIACTH HX
MPUMEHEHHU.

bujer Ne 4

1. Peakumst azocoueranus (mMexanusm C-azocouetanus. N- u O-a3ocoueTaHusi, MpaKTUKa

MMPOBEACHUA a30COUYCTAHUA C apujlaMHUHaMU, THAPOKCHU- U MCTHIICHAKTUBHBIMHA COG)II/IHCHI/IHMI/I)

Bnusiaue 3nauenus pH cpeasl Ha npoBeneHue peakuuu. OcoOble ciydan a30COUYETAHUS.

OcoOeHHoOCTH peakuuu azocouyeTaHus ¢ 2,4,6-TpUTHAPOKCUTOIYOJIOM (METUII(IOPOTITIOIMTHOM,

MOT).

2. KauecTtBeHHass M KoaWYeCTBEHHAS OII€HKa IIB€Ta. ITorsTHS O KBAaHTOBAHHOCTH

BHYTpEHHEH sHepruu Mojekyn (ypaBHeHue I[lnmanka). DHepreTuueckue YpoBHH B  MOJIEKYJax
10



opraHuueckux coenuHeHui. I[lonHas sHeprus Mosexkyinbl (BpauiaTtenbHas, KojeOarenbHas U

AIIEKTPOHHAS).

TlomHBIA KOMIUJIEKT

nmporpamme.

8. YueOHO-MeTOAMYECKOE

OLIEHOYHBIX CPEJACTB TMpPHBEIEH B TPWIOKEHUH K padboueit

U uHPOpMANMOHHOE o0ecredyeHUe Y4YeOHOH MCIUIJINHBI

(Mmomyuis)
8.1 IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4e0HOM JIUTEPATyPBbI
Tabauna S
Bun Kon-Bo DneKTpo
No W3AaHuA 9K3. HHBIH
1/ ABTOP(BI) HaumenoBanne u3ganus (yucGu, Maparense Ton pecype
I ydaeOHoe TBO W3aHASA
nocoOwue,
)
OcHOBHas JquTEpaTypa
1 | XKenroB A. ., | XuMusi ¥ TEXHOJIOTHS YueOHuk IOpaiit 2022 - https://ur
IepesanoB B. | opranuueckux ait.ru/bco
1. kpacureneil. L[BeTHOCTD de/49295
COEIUHEHNHA 3
2 CrenaHoB BBenenne B XUMHIO H VYyeOHUK Xumus 1984 4 -
b.N. TEXHOJIOTHIO
OpPTraHUYeCKUX
Kpacuteliei
3 | F'opmon I1., Opranuyeckass  XUMHUSA VYueOHuK Mup 1987 5 -
I'peropu II. Kpacuteliei
4 | Kpacouukuii | Opranuueckue YueOHuK Xumus 1984 1 -
bB.M., JFOMUHO(BOPBI
Bbonotun b.M.
5 | Heroap M., Teopuss MOJIEKYISPHBIX Y4eOHNK 1 -
opbwuraneit B Mup 1972
OpraHUYeCKON XHUMHU
6 bapaueBckuii | doTOXpoMU3M U €rO Y4eOHuK 1 -
r.n. NIPUMEHEHNE Xumust 1977
Jlamkos B. A.
7 Ensrios A.B. Oprannyeckue VyeOHUK Xunis 1982 1 -
(hoTOXpOMEI
JlonoJiHUTe/IbHAS JINTEpaTypa
1 | JL A. | JTromuHODOPHI Y4eOHnK Xumust 1 -
MapkoBckui,
. M. 1966
Ilexepman, JI.
H. IleromuHa
2 Oprannueckue - http://zna
B.A. bBpens, | GporoxpomHbie nium.co
AL XEMOCEHCOPHI:  yueOHOe VaeBrioe Vsnarense m/catalo
Jy6oHOCOB, nocooue JUTSt 2011 a/product
A.B. MaruCcTpaHTOB nocobue T80 FODY /550186
LyxaHoB. XMMHUYECKOTO
¢axyspTeTa
8.2 Ilepedyenbr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHMKAIIMOHHON  ceTH

HNHuTepHeT, 3/IeKTPOHHBIX 00pa3oBaTe/IbHbIX pecypcoB JIOKaJbHBIX cereil PI'Y um. A.H.
Kocbirnna, He00X0aMMBbIX /151 OCBOCHHMS THCIUILTHHBI

1. Bubmuorexka PT'Y um. A.H. Koceiruna http://biblio.mqudt.ru/jirbis2/.
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https://urait.ru/bcode/492953
https://urait.ru/bcode/492953
https://urait.ru/bcode/492953
https://urait.ru/bcode/492953
http://znanium.com/catalog/product/550186
http://znanium.com/catalog/product/550186
http://znanium.com/catalog/product/550186
http://znanium.com/catalog/product/550186
http://znanium.com/catalog/product/550186
http://biblio.mgudt.ru/jirbis2/

2. DnexrponHo-omommoteunas cucrema (ObC) «<MHDPA-M» «Znanium.com»

http://znanium.com/.

3. PedpeparuBnas 6a3za manueix «Web of Science» http://webofknowledge.com/ .

4. PedepatuBHas 6a3a qaHHBIX «Scopusy http://www.scopus.com/.

5. IlaTtentHas 6a3a manabpix komnannu «QUESTEL — ORBIT»
https://www37.orbit.com/#PatentEasySearchPage.

6. Dnektponnbie pecypcsl n3aarenbcTBa «SPRINGERNATUREY

http://www.springernature.com/qp/librarians.

7. 000 «MUBUC» http://dlib.eastview.com/.

8. Hayunas snextponnas oubimuoreka «eLIBRARY .RU» http://www.elibrary.ru/.
9. HanmonanwsHas snexktponHas oundnmoreka («H3b») http://H36.pd/.

10. baza nannbix Organic Syntheses: http://www.orgsyn.org
11. baza manueix ChemSynthesis: http://www.chemsynthesis.com

12. US Patent and Trademark Office (USPTO) http://patft.uspto.gov
13. European Patent office https://worldwide.espacenet.com

9. MaTepuajibHO-TeXHHYECKOe o0ecnievyeHne JUCUUIIMHBI (MOLYJI51)
MaTepI/IaJII)HO-TeXHI/IquKOG O6CCHC‘ICHI/IC JOUCHUITIIINHBI HpI/I 06y‘IeHI/II/I C HCIIOJIB30BaAHHUCM

TPAAULUOHHBIX TEXHOJIOTUH O6y‘IeHI/I$I.

HaumeHnoBanme yueOHbIX ayIMTOPHI,
JadopaTopuii, MaCTepCKUX, OUOJINOTEK,
CIOPT3aJI0B, MOMeEIeHUIi 1JIsl XpaHeHUs U
NPOPUIAKTHYECKOT0 00CTYKUBAHUS
Y4e0HOro 0600py10BaHMS M T.II.

OCHaIEeHHOCTh YYEeOHBIX ayIUTOPHUId,
JadopaTropuii, MaCTepCKuX, OUOINOTEK,
CINOPTUBHBIX 32J10B, IOMeELIeHHii 1JI XPaHEHUS U
MPOoPUIAKTHIECKOT0 00CTY;KHBAHUS Y4eOHOTO
000py/10BAHMA U T.II.

117997, r. Mocksa, yn. CagoBauueckasi, 1. 33, ctp. 1

Aymuropust Ne757 — yueOHasi ayAUTOPUS IJIst

MIPOBEICHUS 3aHATHI JIEKITHOHHOT'O u
CEMUHAPCKOTO THIIA, TPYIIIOBBIX U
WHAWBHUIyaIbHBIX ~ KOHCYNBTAllMH, TEKYIIETO

KOHTPOJI U IPOMEXKYTOUYHOM aTTecTalluu.

Kommuiekt yueOHO#M Mebenn, TeXHHUECKHE CPelCTBa
o0yueHHs1, cyKallue IS MPeACTaBICHUs yueOHOM
WHPOpPMALIUK ayAUTOPHU: MPOEKTOP, OKpaH JyIs
IPOEKTOpPa, MEJIOBAsT TOCKA.

IHomenenus A1 caMOCTOATEIbHON PadoThI
o0yyawuuxcst

OcHanieHHOCTHh MOMeleHMil 1S
CAMOCTOSITEJIbHOM padoThl 00y4ar0IINXCS

119071, r. Mocksa, ya. Manas Kamyxckas, a.1, ctp.3

YUTAIBHBINA 3aJ1 OMOJIMOTEKN

— KOMIIBIOTEpHAsl TEXHHKA; IMOAKIIOUEHHE K CETH
«AnTepuer»

Aynutopuss  Nell54 - duTaneHBI  3an
OMOIMOTEKN: MOMEIIEHHE SISl CaMOCTOSTENbHOM
paboTsl, B TOM qrcIe, HaY4HO-

MCCIIEIOBATENbCKOM, TOATOTOBKH KYPCOBBIX H
BBIITYCKHBIX KBANH(UKAIIMOHHBIX paboT

— Ilkadgpr u cremnaxu Ui KHUT M BBICTaBOK,
KOMIUIEKT ydeOHoW wmebemn, 1 pabouee wmecto
coTpyaHuka ¥ 3 pabouumx mecra s CTYJECHTOB,
OCHAIIICHHBIE TEPCOHAJIBHBIMUA KOMITBIOTEpAMH  C
HOAKITIOUeHHEM K ceTn «HTepHe™ u obecreueHrneM
JOCTyla K OJIeKTPOHHBIM OHONMOTEKaM H B
ANEKTPOHHYIO  MH(OPMAIIMOHHO-00pa30BaTEIIbHYIO
Cpejly OpraHM3alHu.

Aynutopuss  Nell55 - uuwraneHBI  3an
OMOIMOTEKN: TTOMEUICHHE I CaMOCTOSTETbHOM
paboTsl, B TOM qHcIe, HaY4HO-

UCCIJIEIOBATEIBCKONW, TOATOTOBKH KYpPCOBBIX H
BBIITYCKHBIX KBATH(UKALIMOHHBIX paboT.

— Karanoru, komiiekt yueOHON MeOenu, TpuOyHa,
2 pabounx MecTa JUis CTYICHTOB, OCHAIlCHHBIC
MEPCOHAILHBIMH KOMITBPIOTEPAMHM C MOJIKIIOYCHHEM K
cetn «MHTEepHET» W oOOeCIeUYeHUEM JOCTyma K
AJNIEKTPOHHBEIM OHOJIMOTEKaM W B AJIEKTPOHHYIO
MH(POPMALTMOHHO-00pa30BaTENBHYIO cpeny
OpraHU3aINH.

Aynutopuss  Nell56 -  uuTampHBIA  3a1
OMONMMOTEKU: IOMEIIEHUE AJISI CaMOCTOSITEIbHON
paboTsl, B TOM qrcIe, Hay4YHO-

— Cremnaxu ISl KHUT, KOMIUIEKT Y4eOHOW MeOenH,
1 pabouee MecTO COTpYIHHKA U 8 pabounx MecTa JIst
CTYACHTOB, OCHAIIICHHEIC MIePCOHATLHBIMH
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http://znanium.com/
http://webofknowledge.com/
http://www.scopus.com/
https://www37.orbit.com/#PatentEasySearchPage
http://www.springernature.com/gp/librarians
http://dlib.eastview.com/
http://www.elibrary.ru/
http://нэб.рф/
http://www.orgsyn.org/
http://www.chemsynthesis.com/
http://patft.uspto.gov/
https://worldwide.espacenet.com/

HaumeHnoBanmne y4eOHBIX ayIMTOPHI, OcHaleHHOCTh Y4eOHBIX ayIuTOPHi,
JabopaTopuii, MACTEPCKUX, OUOJINOTEK, J1a0opaTopPHii, MACTEPCKUX, OHOJINOTEK,
CIOPT3aJI0B, MOMeELIEeHHUI /151 XpaHEeHUSs] U CIOPTUBHBIX 32JI0B, IOMEIIEHUH /IJIs1 XpaHEHUS U
NPOoPUIAKTHYECKOT0 00CTYKMBAHUS NPOPUIAKTHYECKOT0 00CTY;KUBAHUS Y4eOHOI0
y4e0HOro 060py10BaHMS M T.II. 00opyaoBaHuUs U T.II.
WCCIIEIOBATEIbCKONW, TOATOTOBKH KYPCOBBIX H | KOMIBIOTEpAaMH C  TMOAKIIOUYEHHEM K  CETH
BBIITYCKHBIX KBATU(UKAIIMOHHBIX paboT. «MuTepHer» u  ol0ecreyeHueM — AOCTyna K
DIIEKTPOHHBIM OMONMMOTEKaM © B 3JICKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaTEIHHYIO cpemy
OpTraHu3aIvH.

MarepuanbHO-TEXHHUECKOE obOecrieueHre y4eOHOW TUCHMIUIMHBI TP OOYYEHHH C
UCIIOJIb30BAHUEM 3JIEKTPOHHOTO 0O0YyUYEHMSI U IUCTAHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH.

Heo0xoaumoe o6opynoBanue IHapamerpsl Texnuveckue Tpe0OBaHUA
[TepconanbHbI Be6-6payzep Bepcust mporpaMMHOTo oOecrieueHus He
KOMITBIOTEP/ Hmwke: Chrome 72, Opera 59, Firefox 66,
HOYTOYK/TLIaHIIIET, Edge 79, SIunexc. Bpaysep 19.3
Kamepa, OnepannoHHas Bepcus nporpammHoro obecrieueHus He
MHUKPO(OH, cucreMa awke: Windows 7, macOS 10.12
JUHAMUKH, «Sierra», Linux
JIOCTYII B ceThb MHTEepHET Beb-kamepa 640x480, 15 kagpos/c

Mukpodon 1100011

JunaMuku (KOJIOHKH Jo0bIe

WJTU HAYITHUKH )

Cetb (MHTEpHET) [locrosinHas ckopocTh HE MeHee 192

kbut/c

TexHoMormueckoe OOECNEYeHHe peaM3alii  MPOTPAMMBI  OCYIIECTBISIETCS  C
UCIIONIb30BAaHUEM  3JIEMEHTOB  JJIEKTPOHHOM  HMH(OPMAIIMOHHO-00pa30BaTEIbHOW  Cpelbl
YHHBEPCUTETA.

[TepeueHb TUIIEH3MOHHOTO MPOTPAMMHOTO 00ECTICUECHHUS:

Microsoft® Windows® XP Professional Russian Upgrade/Software Assurance Pack Academic
OPEN No Level, apruxyn E85-00638; muienzus Nel8582213 ot 30.12.2004 (Geccpounast
KOpITOpaTHBHAS aKaJeMUYecKas JTUIECH3Us);

Microsoft® Office Professional Win 32 Russian License/Software Assurance Pack Academic
OPEN No Level, aptukyn 269-05620; mumensust Nel8582213 ot 30.12.2004 (Geccpounast
KOPIOPATHBHAS aKaJeMUYeCKast JTUIICH3H).

Microsoft Windows Professional 7 Russian Upgrade Academic Open No Level, aptuxyna FQC-
02306, nmurensus Ne 46255382 or 11.12.2009 (kommust IHIECH3HUH;

OeccpouHasi akajgeMU4YecKas JIMICH3WS; IICHTP TOJJACPKKA KOPIIOPATUBHBIX  JIUICH3NUN
Microsoft).

Microsoft Office Professional Plus 2010 Russian Academic Open No Level, nunensus
47122150 ot 30.06.2010 (Geccpounass akagemMuueckas JHICH3US; IEHTP MOIICPKKU
KOPIOPATUBHBIX JHIeH3ui Microsoft).

Cucrema aBromaruzanuu 6ubnuorek MPBHC64, noroBopa Ha okazaHue yCayr IO MOCTaBKe
nporpaMMHoro obecriedenus Nel/28-10-13 ot 22.11.2013, Ne1/21-03-14 ot 31.03.2014 (xoruu
JIOTOBOPOB).

Google Chrome (cBoGoHO pacmpocTpaHsIeMoe).

Adobe Reader (cBoGoHO pacmipocTpaHsiemMoe).

Kaspersky Endpoint Security mis 6usneca - Cranmaptasiidi Russian Edition, 250-499 Node 1
year Educational Renewal License; norosop Ne218/17 - KC ot 21.11.2018.

13




