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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuumnuza «Pa3paboTka M IPUMEHEHUE KaTajlu3aToOpoB (HAaHOMATEpUaJIOB)» BXOIUT B
porpaMMy Maructpatypbl «buosHepreTuka u MpPOAYKTHl IepepadOoTKH OHOMACChDy IO
Harnpasienuto 04.04.01 «Xumus» u uzyyaercs Bo 2 cemectpe 1 kypca. JAuCHUIUIMHY peanu3yer
Kadenpa opranmdeckoit xumuu. Jlucuumimaa cocTouT u3 4 pasznenoB u 10 TeM U HampaBiieHa Ha
U3Y4YEHHE CHUHTE3a KaTaJllu3aTOpOB C YYETOM pAa3IMYHBIX IPUMEHEHUM B KaTalUTHUYECKUX
peaxusx.

Ilenpt0o  OCBOGHHUS ~ JUCHUIUIMHBI  SIBISCTCS  JaTh  0030p  TPAJAWLUMOHHBIX U
HOBBIX/aJIbTEPHATUBHBIX METOJIOJIOTUMN, CYIIECTBYIOIIMX B HACTOSIIEEC BPEMsl WM HAXOASIIUXCS
Ha CTaguM pa3pabOTKU Ui CHUHTE3a KaTajlu3aTOpOB C YYETOM pAa3IM4YHBIX NPUMEHEHHH B
KaTaJUTHUYECKUX PEaKIIUsX.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenue muciuiuivHbl «Pa3paboTka ¥ MpuMEHEHHE KaTalu3aTopoB (HAHOMATEPHAIOB)»
HampaBJIecHO Ha (opMHpOBaHWE Yy OOyYalONIMXCA CISAYIOMUX KOMIICTCHIMNA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWUXcs npu O0C80eHUU
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW IHUCIUILIIHEI)

CrocoOeH BBITIOTHATD
KOMIUIEKCHBIE
9KCIIEPUMEHTAIILHBIE U PacyeTHO-
teopetndeckue uccnenoBanus B |OIIK-1.1 Mcnonp3yeT cymecTByroIue U pa3padaTbiBacT HOBEIC
n30paHHON 00TACTH XMMHH WIIH |METOANKH MOJYYEHHS U XapaKTepHU3aliy BELIECTB U MaTepHaIoB

OTK-1 CMEXHBIX HayK C JUIA peUIeHUs 33134 B N30paHHON 00JIaCTH XMMUH MM CMEKHBIX
HCTIOb30BaHHUEM COBPEMEHHBIX |HaYK;
prOOPOB, MPOrPaMMHOTO
obecrnieueHns U 0a3 JaHHBIX
po(heCCHOHATHLHOI0 Ha3HAYCHHUS
Crioco0OeH aHaIM3UPOBATh,
uHTEepnpeTnpoBath 1 00006mats |OIIK-2.2 @opMmynupyeT 3aKiIF0YeHNs ¥ BEIBOBI IO pe3yIbTaTaM
OINK-2 PEe3yJIbTAaThl 3KCIIEPUMEHTAIBHBIX |aHAIN3a JIUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
1 pacyeTHO-TEOPETHUECKHUX PAOOT |IKCIIEPUMEHTAIIBHBIX M PACUETHO-TEOPETHYECKUX padoT B
B M30paHHOM 00J1acTH XMMUH WX |N30paHHON 00JIaCTH XMMHH MITH CMEXHBIX HayK;
CMEKHBIX HayK
Crnoco6eH HCIoIb30BaTh
BBIYHMCIIUTENIbHBIE METO/IBI U OIIK-3.1 Ucnonb3yeT coBpeMennbie [ T-TexHonmoruu mpu coope,
aaNTUPOBATh CYLIECTBYIOIIME |aHAIN3E U NPEICTaBICHUH HH(OpMALIMK XUMHYECKOTO mpoduis;
OIIK-3 nporpaMmMHubie poaykThl Ay |OIIK-3.2 Mcnonb3yeT cTanapTHBIE U OpUTHHAJIbHBIE
pereHus 3aaa4 MIPOTPaMMHBIE TIPOTYKTHI, IPH HEOOXOTUMOCTH AN THPYS UX IS
npodeccruoHaTbLHOM penieHus 3a1ad npodeccHoOHAIBHOMN e TENbHOCTH;
JIeSITeIbHOCTH

CriocobeH mmaHupoBaTh paboTy u
BBIOMPATh a/IeKBATHBIE METO/IbI
peLIeHUs HayqHO-

TIK-1 HMCCJIEJIOBATENILCKUX 3a/1a4 B
BBIOpaHHOW 00JIaCTH XUMUH,
XMMHUUYECKOI TEXHOIOTHH WU
CMEXHBIX ¢ XUMHEH HayKax

IT1K-1.1 CocraBisieT o001 IUIaH UCCIEI0BAHUS U IETAJIbHEIE
ILIAHBI OTJEIbHBIX CTaJIHH;

CrnocoOeH Ha OCHOBE
KPUTHUYECKOIO aHAJIU3a
pesynberaroB HUP wnmn HUOKP
OIICHUBATH NMCPCHECKTUBBI UX

[TK-2.1 Cucremarnzupyer HHGOPMAIHIO, TOJIYYEHHYIO B X0/
HUP u HUOKP, ananu3upyeT ee i COMOCTaBISIET C
JUTEPaTypHBIMHU TaHHBIMU;

IK-2




HIugp

Komnerennus

HNHanKaTopsl 10CTHKEHNS KOMIETEHIINT
(B paMKax JaHHOUW TUCUUTUIMHBI)

MPaKTUYECKOI0 MPUMEHEHHS 1
MIPOJOIDKCHAS PadOT B
BEIOpPaHHOW 00JNIACTH XMMUH,
XAMHYECKPHl TEXHOJIOTHH HIH
CMEXKHBIX ¢ XHUMHUEH HayKax

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucuuruinHa «Pa3paboTka U IpUMEHEHHE KaTalu3aTopoB (HAHOMATEpPHUaIOB)» OTHOCUTCS K
o0s3aTenbHON yacTu 610ka 1 «Aucumimael (MOTysH)» 00pa30BaTEIbHOM MPOTPaMMBI BBICIIETO
oOpa3oBaHus.

B pamkax o0Opa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOy4YaIOIIMECS TaKxKe

OCBaMBarOT
3aIlJTaHUPOBAHHBIX  PE3YJIbTATOB

Ipyrue  JUCLMIUTUHBI

KaTaJau3aTopoB (HAaHOMATEPHAIIOB).

OCBOCHHA

W/WIN  TPaKTUKH,

JUCLUILINHEI

CIOCOOCTBYIOIIKE
«Pa3pabotka wu

JOCTHXXCHHIO
IMPUMCHCHUC

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHuro
3anjIAHUPOBAHRHbBIX Ppe3)lbmamoe OC60EHUA ducuunﬂqul
MpenmecrByromue Hocaenyomue
Hnd Haumenosanue uncEninnnm?fMoI; JIH nncunnnniil/;fou JIH
p KOMIIETEHIINH % i, * i,
NPAKTHKH NPaKTHKH
CniocoGeH BBINOTHATD
KOMIUIEKCHBIE
9KCIIEPUMEHTAJIbHBIC U .
AxTyanbHble 331241 COBPEMEHHOMN
pacyeTHO-TeOpEeTHYECKUE )
. XUMUH;
UCCIIeJOBaHMs B M30paHHOM .
Hayunsrit cemnHap; Hayuno-uccnenoBarensckas
00J1acTH XMMUH WITN . i
Bioenergy; paborta;
OIIK-1 CMEXHBIX HayK C . .
Alternative (new) Tools for Organic | [IpexauiuioMHast MPaKTHKA;
UCIIONIb30BaHUEM .
COBPEMEHHBIX PHOOPOB Synthesis;
p PHOOPOB, Advanced Organic Synthesis;
MPOrPaMMHOTO
obecrnieueHns 1 0a3 JaHHBIX
podeCcCHOHANBEHOTO
Ha3HA4YeHUs
AKTyarnbHbIE 3a/1a4d COBPEMEHHON
XHMUH;
Crioco0OeH aHaIM3UPOBATh, : i
HUHTEPIPETUPOBATH U Bloenergy;
prpeTHp Modern Organic Synthesis and Hayuno-ucciemoBaTensckas
00001aTh pe3yabTaThl .
Pharmacology; pabora;
OIIK-2 SKCIIEPUMEHTAIBHBIX U . .
Alternative (new) Tools for Organic | [IpexauiuioMHast MPaKTHKA;
pacdyeTHO-TEOPETHIECKUX Synthesis;
a00T B M30paHHON 00JIACTH . S
pngnn I/IJ‘II/IpCMeX(HLIX HAvK Bioproducts and Biorefineries;
Y Advanced Organic Synthesis;
Cnoco0eH HCIoIb30BaTh
BBIYHCITUTENIbHbBIE METOIbI 1
aJlanTUpOBaTh Bioenergy; Hayuno-uccnenoBarensckas
OIK-3 CYIIECTBYIOLIHE Bioproducts and Biorefineries; pabora;
IIPOTPaMMHBIE ITPOTYKTHI HayuHblii ceMuHap; IIpenuiuioMHas NpakTHKa;
JUISL peLleHust 337124
npodeccruoHaTbLHOM
JIeATeIbHOCTH
CnocobeH miIaHupoBaTh Cnewrabopartopus; HayuHno-uccnenoBarensckas
K-1 paboTy 1 BEIOMpATh Modern Organic Synthesis and pabora;

aJICKBATHBIC MCTOIbI
peUICHUA HAYIHO-

Pharmacology;
Alternative (new) Tools for Organic

Hpel[I[I/IHJ'IOMHaSI IMpaKTHUKa,




IIpenmecrByromue Hocaenywomue
Mug Haumenosanue HHCﬁHI:IHHHLI?’MOI;[I JIH nncunnnnl}liil/;auoz[ JIH
P KOMIIEeTeHIHH . o, . o,
NPAKTHKH NPAKTUKH
HACCIIENOBATENBCKHX 3a/1a4 B Synthesis;
BBIOpPAHHOM 007TaCTH XUMHH, Advanced Organic Synthesis;
XUMHUYECKOH TEXHOIOTUH
WK CMEKHBIX C XUMHUEH
HayKax
CriocoOeH Ha OCHOBE
KPUTUYICCKOTO aHAJIN3a
pesynbratoB HUP unu
HUOKP ouenuBath . . N
n Bioproducts and Biorefineries; HayuHo-uccnemoBarenbckas
MEPCICKTHBEI HX . :
Bioenergy; paborta;
IK-2 MPAaKTUYECKOTO MPUMCHEHHUS
Crerytaboparopus; [IpenaunnomMHas MpaKkTHKa;

U MIPOJIOJDKEHMS paboT B
BEIOpPaHHOW 00JNIACTH XMMUH,
XAMHYECKPHl TEXHOJIOTHH
WM CMEXHBIX ¢ XMMUEH
HayKax

* - 3aMONHSACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyI0EMKOCTh TUCIHUILTUHBI «Pa3paboTka U MPUMEHEHNE KaTaau3aTopoB (HAHOMATEPUAIIOB)» COCTABIISIET «3%» 3aYETHBIC CAMHHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam O0cC8OeHUs 0OPA308aMeNbHOU NPOSPAMMbL BblCUe20 00paA308aHus Oiisl OYHOU (HopMmbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMe2cT3p(-bl)
Koumaxmmnas paboma, ax.u. 27 27
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 9 9
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 63 63
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEP)KAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Cooepoicanue oucyuniunvl (MoOyis) no 8u0am y4eonoi pabomoi

Bun
Homep HaumenoBanmue pazaesna .
azena O — HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
P padoThI*
BBeicHHe B CHETE3 1 paspaGoTka Tunsl HaHOMatepuanoB. Hanouactuuel. HaHokmactepsl.
Paznen 1 |BBenenue 11 pasp ITonanep:xuBaemblie cucreMbl. Tumel noaaepkku. Ilpumepsl. JIK
HaHOMAaTepHajoB
Metoauku cuHTE3a HAHOMAaTEpPHAJIOB
KaranuzaTopsl, CHHTE3UpOBaHHBIE B
21 PPL ¢ P OcHoBHBIE NPUHIKIBL. MeTogosnorus. IIpumeps! u npuMeHeHe JIK, JIP
MHUKPOBOJIHOBOH MEYH.
KaranuzaTopsl, CHHTE3UpOBaHHBIE
2.2 PPl P OcHoBHBIE TPUHIKIBL. MeTonosnorus. IIpumeps! u npuMeHeHe JIK, JIP
MEXaHOXHMUYECKUM IIyTeM
KaranuzaTopsl, CHHTE3UpOBaHHBIE
2.3 Pl P OcHoBHBIE TPUHIKIEL. MeTogosnorus. IIpumeps! u npuMeHeHe JIK, JIP
Pa3pabotka (HOTOXUMHUECKUM MyTEM
KaTaJIu3aTOpOB/HaHOMAaTepua KaranuzaTopsl, CHHTE3UpOBaHHBIE
Paznen 2 p p 24 PEL, P OcHoBHBIE NPUHIKIBL. MeTonosnorus. IIpumeps! u npuMeHeHe JIK, JIP
noB. TpaauoHHOEe IPOTUB COHOXUMHYECKUM ITyTEM
aJbTEPHATHUBHOTO DJIEeKTPOXUMUYECKH CHHTE3UPOBAHHbIE
P 2.5 KaTaJ'II/II)SaTOpLI p OcHoBHble npuHLUIBL. MeTogonorus. IlpuMepsl U npuMeHeHne JIK, JIP
KaranuzaTopsl, cuHTEe3Hpy€eMBble
2.6 P, Py OcHoBHble npuHLUIBL. MeTogonorus. IlpuMepsl U npuMeHeHue JIK, JIP
HENPEPBIBHBIM TOTOKOM
27 Jpyrue katanuTudeckue cucteMsl (BKmodass | OCHOBHbBIE MPUHIMIIBI U pa3nniHble KoMOMHAIMH. MeToomorusi. TIK. JIP
' KOMOWHAITHH). [IpumMeps! 1 IpUMEHEHHE ’
SIBnenus nezakTuBanuu Crpareruu BBEIEHUS U yJAJICHUs 3alUTHBIX TPYII, IPUMEPHI U
Onpeznenenye 3alUTHBIX TPYII U UX >
Paznen 3 |kartanuzaropa. Bussl u Mepbl 3.1 KnaI::cHH F S — - Py npuMeHeHne. OnpeieleHue OPTOTOHAIBHOCTH C 3alllUTHBIMU JIK, JIP
1o 0OpBOE ¢ HIMHU. rpymImamMu.
OmnpenencHue xapakrepucTuk katamusatopa (SEM, XRD, TEM,
XPS, UV-Vis u 1.1.). SIBnenus nezakruBanuu. OTpaBiieHue.
Pasnen 4 SIByIeHMs ne3aKTUBALIUHA 41 SIByieHusI qe3aKTHBAIIMY KaTanu3aTopa. Bunsl  |3acopenue/kokcoBanue. Criekanue. ®a3oBbie TIK

KaTanu3aropa.

U MepHI TI0 60pbOe ¢ HUMU

TpeBpaICHHS/ X UMUYCCKIE PeaKkinu. BellenadnBanue.

Uctupanne/npodaenne. O0bsacHeHns U mpuMepsl. Kak 00HapyXuUTh

JICAaKTHBAIIMIO (KII0YEBAst XapaKTEPHCTHKA)

* - zamontHsieTcs Toabko Mo QUHOM dopme obyuenus: JIK — nexyuu, JIP — rabopamopnvie pabomot, C3 — npakmuyeckue/ceMunapcrkue 3ansamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(mpu HEOOXOTUMOCTH)

JlexumnonHnas

Aynuropust isl TIPOBEACHUS 3aHATHN
JICKIIMOHHOTO THIIa, OCHAIIICHHAS
KOMILIEKTOM CHEIMaTU3UPOBAHHON MeOenH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEINA TPE3CHTAIIHN.

[IpoekTop, s3kpan
MOTOPU30BAHHBIN IS
poekTopoB, wi-fi

JlaGopatopus

Aynuropus Ui IPOBeIeHUs Ta00paTOPHBIX
paboT, MHAUBUIYAIbHBIX KOHCYJIbTAIIUM,
TEKYIIIETO KOHTPOJS ¥ MPOMEKYTOYHON
aTTecTalliy, OCHAIICHHAS KOMIUICKTOM
CHeIHaTN3UPOBAHHON MeOeH 1
000pyI0BaHUEM.

Kommnekr
CIIEHUAJIM3UPOBAHHON
MeOenu;
CHEIHATH3UPOBAHHOE
000pyOBaHNE XUMHYECKON
nabopaTopuu: mkad
BeITsDKHOM [1IBII-4, mikad
BeITsDKHOM [TIBII-2,
UCHapUTeIh POTAIIMOHHBIN
Hei-value digital G3B,
UCHapUTeIh POTAIIMOHHBIN
IKA, mudpossie mpudOpsI
JUTSL OTIPEICTICHUS TOUKH
mwiaBiaeauss SMP10; Becrl
AIEKTPOHHBIC
nabopatopusie AND EK-
610, xonboHarpeBarenu
MK-M pa3noro o0bema,
mkad cymmibHeli [13-
4610, Memraika MarHuTHast
MRHei-Mix S, memanka
MarHWTHAs C HarpeBOM
MRHei-Standart,
pedpakrometp, OaHs
KOMOMHHpPOBaHHAs
nabopartopnast BKJI,
CTaHIIMS BaKyyMHas
xumudeckass PC3001
VARIO-pro, oxsagutens
HUPKYISIUOHHBIN Rotacool
Mini, Hacoc mIacTUHYATO-
POTOPHBIN BaKyyMHBIN
RZ2.5, nacoc MmeMOpaHHBbIN
BAKYYMHBIN XUMUYECKAN
MZ2CNT,
TEPMOBO3IyX0TyBKa
Steinel, Y® nmamna




Spectroline EB-280C,
KOHTpPOJIJIEP BaKyyMHBIN
AJIEKTPOHHBIN C KJIAaIaHOM
CVC3000 detect
Vacuumbrand, kabuna
aBapuiiHas 13
HEep>KaBEIoLLEH CTaln
[IIBB, xumunueckas mnocyja,

XOJIOIMIIBHUK; HMEETCS Wi-
fi

Ywuranpuei 3a1 POMEH
Opmxonukuaze a.3.
KoBopkuHr 3oHa
ITonenenbHUK - IITHALIA
10.00 — 22.00 YurtanbHbIi

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
3aJl TJIaBHOT'O KOpITyca

o6yqa}0m1/1xc;1 (MO)KCT HCIIOJIB30BaAThCA OJIA

Hust . PYJIH Co-working space
. | TpOBENIEHUsI CEMHUHAPCKUX 3aHSATHI U
CaMOCTOATENBHON |~ bTALMIH), OCHAIICHHAT KOMILICKTOM MOHEACIIBHUK - Cy000Ta
paboThI Y ’ 9.00 - 23.00 3ai Ne2

CHeIMaIu3UPOBAHHON MeOen U

[MOHEJAEIILHUK - YETBEPT
KoMIbroTepamu ¢ goctynom B JUOC. A P

10.00 - 17.45 nsarauna
10.00 - 16.45 3am Ne6
MOHEICTIBbHHK - YSTBEPT
10.00 - 17.45 narauna
10.00 - 16.45

* - ayauTOpUS I CAaMOCTOATENBFHON paboThl oO0ydatontixcs ykaszpiBaercss OBA3ATEJIBHO!

7.  VUYEBHO-METOAUYECKOE W WH®OPMAIIMOHHOE OBECHEYEHME
JTUCLMILIMHBI

OcHosHas numepamypa.

1. Microwaves in Chemistry Applications, Fundamentals, Methods and Future Trends 1st
Edition 2021, Authors: Aparna Das, Bimal Banik, ISBN: 9780128228951

2. Handbook of Electrochemistry, Ed. C.G. Zoski, Elsevier, 2007.

3. Advances in Photochemistry, volumes 1 to 27, Series Online ISSN: 1934-4570 Series
DOI: 10.1002/SERIES2020

4. Sonochemistry: From Basic Principles to Innovative Applications, Eds. J.C.
Colmenares, G. Chatel, Topics in Current Chemistry, Springer, 2017.

5. Mechanochemistry: Fundamentals, Applications and Future: Faraday Discussion 241,
February 2023

6. Flow Chemistry — Fundamentals, Eds. Ferenc Darvas, Volker Hessel, Gyorgy Dorman
Walter de Gruyter GmbH & Co KG, 2014.

7. Flow Chemistry: Integrated Approaches for Practical Applications, Ed. Santiago Luis,
E. Garcia-Verdugo, https://doi.org/10.1039/9781788016094, RSC 2019.
Jlononnumenvuasn aumepamypa:

1. Beb-caiit Amepukanckoro xumuueckoro oomectsa ACS Publications: Xumudeckue
JKypHaJIbl, KHUTH U CChUIKH https://pubs.acs.org/

2. http://www.thieme.com/journals-main

3. http://onlinelibrary.wiley.com/

4. http://www.springer.com/gp/products/journals

5. CepBep ¢ BO3MOKHOCTBIO MOMCKAa METOJIOB CUHTE3a COSAMHEHUI
http://www.orgsyn.org/




Pecypcol ungpopmayuonno-menekommynukayuourou cemu « Mnmepremy:
1. ObC PYIH u croponnue 9bC, Kk KOTOPBIM CTYA€HTHl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMWU 3aKJIFOYEHHBIX JJOTOBOPOB
- DnekTpoHHO-0mOmmoTeunas cucrema PYJIH — ObC PY JIH

https://mega.rudn.ru/MegaPro/Web
- ObC «YHuBepcurerckas 6ubimoreka onnaita» http:// www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoHcynbpTaHT cTyeHTay www.studentlibrary.ru

- OBC «3nanuym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBbI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nanneix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 015 cAmMoCcmoamenbHol pabomol 00Y4arOWUXCcsa nPu
0CB80EHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexuuit no qucuuminuse «Pa3paboTka 1 npUMEHEHHE KaTalu3aTopoB

(HaHOMATEPHAJIOB ).

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenatTcs B COOTBETCTBUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinisl B TYHUC!



PASPABOTYUKMU:

JIOIICHT KadeIpbl OpraHuIeCcKOM

JluctparoBa AHHa

XUMUHA BrnagumupoBHa
Jonocnocms, BYIT Tloonuce Damunus 1. 0.
PykoBoauTens yaeOHO-HAyIHOU Jlyke AnbBapec [le
nabopaTopuu Coromaiiop Padasnb
«Pecypcocbeperarommx
TEXHOJIOTHI 1 MUKPOILIACTUKAY
Honocnocmo, BYIT Tloonuce Damunus 1.0

PYKOBO/JUTEJIb BYII:

Bockpecenckuii Jleonny

3aBenyronuii kKageapoit I'ernabeBUY
Honoscnocmo BYIT ITloonucw Damunus U.0.
PYKOBOJ/IMTEJIb OII BO:

3aBenyromnuii kageapoit
OpraHUYECKON XUMUU

Bockpecenckuit Jleonnp

I'ennanpeBny

Honoxcnocms, BYIT

ITloonucw

@amunus U.0.
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