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1. HEJIb OCBOEHUSA JUCIIUIIJINHBI

[ens kypca «Pa3paboTka ¥ mpuMEHEHUE KaTalIu3aTOpPOB (HaHOMATEpUaJIOB)» J1aTh
0030p TPaAWIIMOHHBIX W HOBBIX/AJIBTEPHATUBHBIX METOJIOJIOTUN, CYIIECTBYIOIIUX B
HACTOSIIEE BPEMS WM HaXOSAIIUXCS HAa CTAAUU Pa3pabOTKU JJIs CHHTE3a KaTallu3aTOPOB C
Y4E€TOM PA3IMYHBIX TPUMEHEHHUH B KATAIUTUYECKUX PEAKIIHSIX.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA IUCHUITJIINHBI

OcBoenne  mucturuimHbl  «Pa3paboTka ¥ TPUMEHEHHE  KaTallu3aTOpOB
(HaHOMAaTepHaIoB)» HAMNpaBiICHO Ha (GOPMHUPOBAHHE Y OOYUYAIOUIMXCS CIETYIOIINX
KOMITETEHIIUH (YaCTH KOMIIETECHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuti, Gopmupyemvix y obyuarowuxcsi npu
0CBOEHUU OUCYUNTUHBL (Pe3YTbmamul 0CE0EeHUST OUCYUNTIUHDBL)

I/IH)]PIKaTOPLI HOCTHIKCHHUA KOMIICTCHIIUHA

HIndpp Komnerenuus .
(B paMKax JTaHHOW JUCITUTIIINHBI)
Cnocobexn BBIIIOJIHATE
KOMILJIEKCHBIE
IKCIIEPUMEHTATHHBIE 5

pPacyeTHO-TEOPETUIECKHUE
uccinenoBanust B u3dbpannoii |OIIK-1.1.  Hcnone3yer  cymiecTtByiolmme U

o0nactu XUMHUH WIN |pa3pabaThiBa€T HOBbIE METOAMKHM MOJIYYEHUS MU
OIIK-1 CMEKHBIX HayK C|XapakTepu3alluM BEUIECTB W MAaTEepUalIoB JIA

UCIIOJIb30BaHUEM peleHus 3a1a4 B U30paHHON 00JaCTH XMMUU WU

COBPEMEHHBIX  NPUOOPOB, |CMEXKHBIX HAYK

IIPOrPaMMHOTO

obecrieueHus U 0a3 JaHHBIX

npogecCuOHAIBLHOIO

Ha3HAYCHUsI

CriocobeH  aHanM3MpOBATh,

UHTEPIIPETUPOBATH u |OlIK-2.2. ®opmynupyeT 3aKiIOu4eHHss U BBIBOJAbBI

0000111aTh pE3yJIbTaThI [I0 pe3y/ibTaTaM aHAJINW3a JIMTEPAaTypHBIX AAHHBIX,
OIlK-2 DKCIIEPUMEHTAIBHBIX 1 |COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX M pacyeTHO-

pacueTHO-TEOPETUYECKUX  |TeOpeTUYeCKUX paboT B u30paHHON oOmactu
pabot B n30paHHOM 00JACTH |XUMHUHU WU CMEXHBIX HAYK
XUMHH WU CMEKHBIX HAYK

Cnocobern  ucnoas3oBath |OIIK-3.1.  Hcnone3yer  coBpemennbie  IT-
BBIYUCITUTEIILHBIC METO/IbI |TEXHOJIOTHHU IIpH cOOpe, aHAIN3€e U MPe/ICTaBICHIH
u aJaNTHPOBATh |MH(OPMALIUK XUMUYECKOTO MPOPUIIs
CYILLIECTBYIOIINE

OIIK-3 YIECTBYION
TIPOTPaMMHBIC  HIPOAYKTEL | OITK-3.2. Hcnons3yer CTaHAApTHBIE "

JUTSt perieHus 3a1a4y
npodeccuoHanbHOM
JIeATETbHOCTH

OpUIMHAJIbHBIE TIPOrPAMMHBIE NPOAYKTHI, IpU
HEOOXOJUMOCTH aJanTupysd HUX [UId pelieHus
3aj71a4 Npo(ecCHOHANBHOM NesITeTbHOCTH




Hudp

KoMmnerenuus

NHauKkaTopbl J0CTHXKEHUsT KOMITeTEHITHN
(B paMKax TaHHOW JUCIUTIIMHBI)

IIK-1

CrocobeHn
paboty u
aJIeKBaTHbBIE
pelreHus

B BblOpaHHOU
XUMUH,

C XUMHUEH HayKax

IJIAHUPOBATH
BbIOMpATH
METOJIBI
Hay4YHO-
HCCIIeNOBAaTSIBbCKUX 3aad
obractu
XUMHYECKOU
TEXHOJIOTHH WU CMEXKHBIX

TIK-1.1. CocraBiseT OOLIMi TUIAH UCCIIEAOBAHUA U
JleTaJIbHBIE IJIAHbI OTAEJIBHBIX CTAAUN

I1K-2

Cnocoben  Ha
KPUTHYECKOTO
pe3yIbTaTOB
HUOKP
MIEPCIICKTHBBI
MPAKTHYECKOTO
MIPUMCHCHUS
MPOJOHKEHUS
BbIOpaHHOM
XUMHH,

HUP

C XMMHEHN HayKax

OCHOBC
aHaJu3a

OLICHNBATDH

pabot
obnactu
XUMHYECKOU
TEXHOJIOTHH WM CMEXHBIX

u

[1K-2.1.
MIOJIyYEHHYI0 B
aHAJIM3HUPYET

nux

cC
u

B

CucremaTusupyer
xoJe

JIUTCPATYPHBIMU JaHHBIMU

uHdopmaruto,
HUP wu HHUOKP,
" COIIOCTaBJISIET C

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Juciumuinna «Pa3paboTka M NpUMEHEHHEe KaTaau3aTopoB (HaAaHOMAaTepHalloB)»
OTHOCUTCH K 8apuamugrou komnoHnente 6iaoka b1 OIT BO.

B pamkax OIl BO oOyuaromuecs Takke OCBAaMBAIOT APYrHe IUCLUIUIMHBI H/UIU
NPAaKTUKH, CIIOCOOCTBYIOUINE JIOCTHKEHHIO 3aIUIAHUPOBAHHBIX PE3YJIbTaTOB OCBOCHHUS
JTUCUUTUTMHBI «Pa3paboTka v MPUMEHEHHE KaTaIu3aTopoB (HAHOMATEPHATIOB).

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmsyrouwux 00CMUICEHUIO
3anIaHUPOBAHHBIX PE3YIbIMAMO8 0CEOEHUSL OUCYUNTUHBI

IIpenmecTByomue ITocaenyromue
Hudp Hanmenosanue IIHCEHI:[JIHHBI?’MOI;)’JIH, I[I/ICIII/IIIJII/I);-II)I:I/I\]fO[[yJII/I,
KOMIIeTEHIINH * *
NPAKTHKHA MPAKTHKHA
OIIK-1 Cnoco0O€eH BBIITOJIHATE AKTyasnabHbIE 3a7a4M | AKTyaJbHbIE 3a7a4n
KOMIUICKCHBIE COBPEMEHHOM XUMHUHU COBPEMEHHOM XUMHUH
SKCIEPUMEHTAIbHBIE U buosnepreruka DKCIepUMEHTaIbHAS

pacueTHO-TEOPETUICCKHE
HCCIIEIOBAHUS B
n30paHHOM o0nacTu
XUMHH WIIH CMEXHBIX
HAYK C UCIIOJIb30BAHUEM
COBPEMEHHBIX MPUOOPOB,
MIPOrPaMMHOTO
obOecrieyeHus u 6a3
JAHHBIX

AJNbTEpHATUBHBIE METObI
OpPraHUYECKOro CUHTE3a
[IepcriekTUBHBII
OpraHUYeCKUN CHHTE3

nabopatopus 2: buonpomykuus
u ee nepepadoTKa B TOIUIMBO
DKcrepuMeEHTAIbHAS
nabopaTopus 3:
[lepcrieKTHBHBIN OpraHU4ECKUN
CUHTE3
HayuHo-uccnenosarenbckas
paborta

IIpepaunioMHas npakTUKa




Ipenmecreyromue Hocaeayrommue
Hud Hauvenosanue JIHCEHI:MHHBJMOI: Jn nncunnﬂnlg)l/;fou JH
P KOMIIETeHINH * Yy, * Yy,
NPAKTUKH NMPaAKTHKHU
pohecCuoHaIBHOTO
Ha3HAYEHUS
AKTyalibHBIC 3a7a4u
. AKTyallbHbBIE 3a7a49n
COBPEMEHHOM XUMHUHU .
Crniocoben COBPEMEHHOM XUMUU
buosnepreruka
aHAJIN3UPOBATh, DKcrepuMeHTAIbHAS
CoBpeMeHHbIE
UHTEPIIPETUPOBATh U o naboparopust 2: buonpoaykius
OpraHMYeCKUd CHUHTE3 U
000011aTh PE3yIbTATHI (bapmaxosorus U ee mepepaboTKa B TOIUIMBO
AKCIIEPUMEHTAJIbHBIX U P DKcrnepuMeHTalbHAs
OIIK-2 ANbTepHATUBHBIE METO/IBI
pacdeTHo- naboparopus 3:
OpPraHMYECKOI0 CUHTE3a . .
TEOPETUUECKUX padoT B [lepcieKTUBHBIA OpraHUYECKHiA
9 buonponykmmss u ee
n30paHHOM o0nacTu CUHTE3
nepepaboTKa B TOILITUBO
XUMHH U CMEKHBIX . Hayuno-uccnenoBarenbckas
IlepcnexkTUBHBIN
HayK o pabora
OpraHUYECKUM CUHTE3
[IpenauruiomHas npakTuka
Cnocoben
HCIIOJIb30BaTh
BBIYHUCITUTENLHBIC DKcnepruMeHTaIbHAas
METO/IbI u | buosnepreruka nmabopaTopus 3:
aJanTUpOBaTh buonponykmus  u ee |IlepCreKTUBHBIN OpraHUYECKUN
OIIK-3 CYIIECTBYIOIIIHE nepepaboTKa B TOIJIUBO CUHTE3
MIPOrpaMMHBIE Hayuno-uccnegoBarenbckas
MIPOIYKTHI JIJISl PEIICHUS pabora
3a1a4 [IpenaurnioMHas mpakTUKa
npodeccroHanbHOM
JeSTeIbHOCTH
DKCIepUMEHTaIbHAS
nabopatopus 2: buonpogykuus
CnocobeH MIaHupoBaTh U ee epepadoTKa B TOTUTHBO
paboTty u  BBIOMpATH DKcnepuMeHTaIbHAs
CoBpemeHHbIE
aJIeKBaTHbIE METO/IbI . naboparopus 3:
OpraHMYeCKUi CHUHTE3 U . .
peuieHus Hay4HO- [lepcniekTUBHBIN OpraHUYECKU
dbapmakomnorus
HCCIIEIOBATENbCKUX CUHTE3
. | ATIbTepHATUBHBIE METOIbI .
3ajady B BBIOpaHHOMU Poct 3arpsi3HEHUN
[K-1 OpPraHUYECKOIro CUHTE3a .
o0nactu XUMUH, . OKpYKaromieu Cpelbl: oT
N IlepciekTMBHBIN .
XUMUYECKON N HUCTOPUH hi(s) nyTen
OpTaHUYECKUN CUHTE3
TEXHOJIOTUHI WK BOCCTaHOBJICHUS
CMEKHBIX C XHUMHEH Metonuka paboTtel ¢ 0Oazamu
HayKax JAHHBIX
Hayuno-uccnegoBarenbckas
paborta
IIpepaunuomMHas npakTUKa
[1K-2 Cnocoben Ha ocHOBe | buonponyknus uw  ee | DKCneprMeHTaIbHAS
KPUTUYECKOTO aHalu3a | nmepepadoTKa B TOTUIMBO naboparopus 3:

pesyibratoB  HUAP wu
HUOKP OLICHUBATh
MIEePCTIEKTUBBI ux

MIPaAKTUYECKOT0

[lepciekTUBHBIA OpraHUYECKUN
CUHTE3
Hayuno-uccnenoBarenbckas
paborta




IlIpeamecTBylOIIHE ITocaenyromue
Hud Hauvenosanue JIHCEHI:MHHBJMOI: Jn nncunnﬂnlg)l/;fou JH
P KOMIIETeHINH * Yy, * Yy,
NPAKTHKHA MPAKTHKHA

MIPUMCHCHUA n
OpOJIOJDKEHHsT PaboT B
BBIOpaHHOM obacTu

XHAMUH, XUMHYECKON
[IpenaumniomHas nmpakTuka
TEXHOJIOTHH 1501051
CMEXHBIX C XUMHEHR
HayKax

* - 3aMONTHSIETCS B COOTBETCTBUHU ¢ Marpulieit kommnereHuuii u CYIT OIT BO
4. OFBEM JIUCIUILJIMHBI U BUJIbl YYEBHOM PABOThI

OO0mass TpyIOeMKOCTh AUCIHUIUIMHBI «Pa3paboTka W NpUMEHEHUE KaTalu3aToOpOB
(HaHOMAaTepHaJIOB)» COCTABIISCT 3 3a4eTHBIX eauHUIIBI (108 akameMudeckux Jaca).
Tabauya 4.1. Buowel yuebnoii pabomsr no nepuooam ocsoenus OI BO ona OYHOH
dopmbl 00yuenus

o BCEI'O, Monyn

Bua yueonoii paGoTsl Ak 1 ) 3 4
Konmaxmmnas paboma, ax.u. 27 27
BKJIFOYAS:
Jlexuuu (JIK) 18 18
Jlaboparopusie pabots (JIP) 9 9
[TpakTnueckue/cemunapckue 3ausatus (C3)
CamocmosmenvHas paboma odbyuarowuxcs 72 72
Koumponw (sx3amen/3auem c oyenkoi) 9 9
OO0mas Tpy10eMKOCTh aK.u. 108 108
AUACHUTLTNHBI 3a4.e]l. 3 3

5. COAEP) XAHUE JUCIUII/IMHbI

Tabauya 5.1. Cooeporcarue oucyuniumvl (MoOYJist) no 8UOAM y4eOHou pabomol

Bun
HaunmenoBanue pasaena .
D — Copnepxanue pasnena (TemMbl) yueOHoM
padoThI*
Paznen 1. Beenenue B cuntes u  |Tema 1.1 BBemenue B cuHTe3 U pa3paboTka
pa3paboTKy HAaHOMAaTEPUaJIOB HaHOMaTEPHAJIOB. Turibr HaHOMAaTepHUaJoB.
Hanouactunel. Hanoknacrepsl. [longnepxxuBaemblie JIK
CUCTEMBI. Turbr HMOJJCPIKKH. [Ipumepsl.
MeToaMKU CUHTE3a HAHOMATEpUaOB.
Paznen 2. PazpaboTka Tema 2.1 Karamuzaropsl, cuHTe3upoBanHele B| JIK, JIP
KaTaJIn3aTOPOB/HAHOMATEPUAIIOB. | MUKPOBOJIHOBOKH 1eyd. (OCHOBHbBIE IPUHIIMIIBI.
TpaguuroHHOE MPOTHB Mertononorus. [Ipumepsl u npumMeHeHne
aJbTEPHATUBHOIO
Tema 2.2 KaramuzaTopbl, CHHTE3UPOBAHHBIC
MEXaHOXUMHYECKUM Iy TEM. OcHoBHbIE
MIPUHLHUIIBI. Merononorus. [Ipumepsr u
IIPUMEHEHNE




HaumenoBanue pa3aesa
AUCUMILTMHBI

Conep:xanue pa3jena (TeMbl)

Bun
yueOHoit
padoThI*

Tema 2.3 KaranuzaTopsl, CHHTE€3HUpPOBaHHbIC
doroxumuueckuM myTeM. OCHOBHBIE MPUHIUIBI.
Merononorus. [Ipumeps! u mpuMeHeHne

Tema 2.4 KaranuzaTopbl, CHHTE3UPOBAHHBIE
COHOXUMUYCCKUM IYyTCM. OcHOBHBIE MMPUHIHUIIBL.
Mertononorus. [Ipumepsl u npumMeHeHne

Tema 2.5 DAEKTPOXMMHYECKH CHHTE3HUpPOBAHHBIC
KaTaJIu3aTophl. OcHoBHbIE TIPUHITATIBL.
MeTtononorus. [Ipumeps! u npuMeHeHue

Tema 2.6 Karamuzatopel,  CHHTE3UpPyEMbIE
HENPEPBIBHBIM INTOTOKOM. OCHOBHBIE IIPHHLUIIBI.
Merononorus. IIpumeps! U mpumMeHeHne

Tema 2.7 Jlpyrue KaTaquTUYECKUE CHUCTEMBI
(Brirovast koMOuHanuu). OCHOBHBIE MPUHIUIBI U
paznuunble koMOuHanmu. Merononorus. [Tpumepsr
U TIpYMEHEHUE

Paznen 3. SIBnenus
N€3aKTUBAIMH KaTaau3aTopa.
Bunbr u mepsl o 60prde ¢
HHUMMU.

Tema 3.1 OmnpeneneHue 3alIUTHBIX TPyNH U HUX
kinaccupukanus. CTpaTeruu BBEICHHUS U yJaJICHUS
3alIUTHBIX TPYMI, MpPUMEpPbl U TMPUMEHEHHE.
OnpeneneHue OPTOTOHAIBHOCTH C 3alMTHBIMU
rpynmnamH.

JIK, JIP

Paznen 4. DnexrpoduiabHOE
NPUCOCTUHEHUE K KPATHBIM
CBSI35IM YTJICPOJI-YTIIEPO]

Tema 4.1 SlBneHus ne3akTUBAIIMM KaTajlu3atopa.
Buner u Mepsl o 6oprbe ¢ Humu. OnpeneneHue
xapakrepuctuk karanuzaropa (SEM, XRD, TEM,
XPS, UV-Vis u T.1.). SIBIeHUs ne3aKkTUBAIUH.
OtpaBnenue. 3acopeHue/kokcoBanue. CriekaHue.
da3oBble  MPEBPALICHUS/XUMUYECKUE  PEAKIIUU.
BrrmenaunBanme. Wctupanue/npodiieHue.
O0bsacuenuss u mnpumepbl. Kak o0OHapyX uTh
JICaKTHBAIMIO (KJIFOUEBasi XapaKTEPUCTHKA)

JIK

* _ 3amonHseTcs Tonbko mo OYHOM popme obyuenns: JIK — nexyuu, JIK — nabopamopnvie pa6omer; C3 -

CeEMUHAPCKUe 3aHaAmu.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE JUCHUIIJIMHDbI

Tabauya 6.1. Mamepuanvro-mexnuyeckoe obecnevuenue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuTOpHU

Crneuuaan3upoBaHHoe
yueOHOe/1abopaTopHoe
obopynoBanue, [10O u
MAaTepPHUAJIbI J1JI51 0CBOCHHUSA
AUCHHUILINHBI
(pu HEOOXOMMOCTH)

JlekunonHas Aynutopus i npoBeaeHus  3aHatwil | [IpoekTop,

9KpaH




Tun aynuropuu

OcHaleHue ayIMTOpUHU

Cnenuajan3upoBaHHoOe
yueOHOe/1a0opaTopHoOe
odopynosanme, 11O n
MaTepHuaJIbl JAJIs OCBOEHUsI
AUCHHUILINHBI
(Tpu HEOOXOIMMOCTH)

JICKIIMOHHOTO THIA, OCHAICHHAS KOMIUIEKTOM
CHeTHATM3UPOBAHHON Mebenu; JOCKOU
(9KpaHOM) ¥ TEXHHYECKUMH CPEICTBAMHU
MyJIbTUMEAMA IPE3CHTALUN.

MOTOPHU30BaHHBIN
POEKTOPOB, Wi-fi

TS

JlaGopaTopus

Aynuropus nOns TpOBeIeHUs TabopaTOpHBIX
paboT,  UHAMBHUIYAJIbHBIX  KOHCYJbTALUH,
TEKyIIETO KOHTPOJIA H  IPOMEXKYTOUHOU
aTTeCTalluH, OCHAIICHHAS KOMILTIEKTOM
CHeIHaATU3UPOBAHHON Mebenu u
000pyTI0BaHUEM.

Kommnekr
CIIENaIU3UPOBAHHOMN
MeOenu;
CHeualIu3upOBaHHOE
00opyOBaHNE XUMUYECKOU
nabopaTopuu: mkad
BeITsDKHOM I1IBII-4, mikag
BBITSDKHOM IIBII-2,
UCTIAPUTENTh  POTAI[MOHHBIH
Hei-value  digital G3B,
UCHIAPUTENTh  POTAI[MOHHBIH
IKA, nudposbie npubOps
JUISL  OTpEACNICHUs]  TOYKHU
miaBiaecHuss  SMP10; Bechl
ANEKTPOHHBIE TAOOPATOPHBIE

AND EK-610,
kosoonarpesarean  MK-M
pazHoro obbema, mKad
CYLIMJIBHBIN [195-4610,
MelIankKa MarHUTHas
MRHei-Mix S, wMemanka
MarHuTHas C  HarpeBoM
MRHei-Standart,
pedpakromertp, Oans
KOMOWHUpPOBaHHAs
nabopaTopHas BKUI,
CTaHLUSA BaKyyMHas
XUMHYECKast PC3001
VARIO-pro, OXJIAZUTEIIb

HUPKYJISIUOHHBIN  Rotacool
Mini, HacoC IIACTUHYATO-

POTOPHBII BAKYyMHBIN
RZ2.5, nacoc memOpaHHBII
BaKyyMHBII XUMUYECKAN
MZ2CNT,

TEPMOBO3yXOAyBKa Steinel,
Y@ nammna Spectroline EB-
280C, KOHTPOJIIIED
BAaKyyMHBIN DJIEKTPOHHBIA C
kinanaHoM CVC3000 detect
Vacuumbrand, KabuHa




Tun aynuropuu OcHaleHue ayIMTOpUHU

Cnenuajan3upoBaHHoOe
yueOHOe/1a0opaTopHoOe
obopynoBanue, [10 u
MaTepHuaJIbl JAJIs OCBOEHUsI
AUCHHUILINHBI
(Tpu HEOOXOIMMOCTH)

aBapuitHas u3
Hepxkagerowed cranu 1IBB,
XUMUYECKas nocyna,
XOJIOAWILHHUK; nMeeTcs wi-fi

s

CaMOCTOSITEILHOMI IIPOBCACHUA CEMHUHAPCKUX 3aHSATHH u

paboThI

oOyyJaronuxcs

Yuranpueii 3a1 ODOMEH

OpIKOHUKHI3€ 3.
KoBopkunr 30Ha
[lonenenpHuK - mOATHULA

10.00 — 22.00 YuranpHbIil
3a]l  TJIABHOTO  KoOpIryca
PYJIH Co-working space
MOHEACNBbHUK - cy0b6oTa 9.00
- 23.00 3an Ne2

Aynuropus Ui CaMOCTOSITENIbHON  paboThI
oOyyaromuxcs (MOXKET HCIOJIb30BaThCS IS

KOHCYJIbTallMil), OCHAIIEHHAas KOMILIEKTOM

CreIMaIu3uPOBAHHOMN Mebenn 5

KoMIibroTepami ¢ goctynoM B OMOC HOHCACIBIHAK. = HeTBept
10.00 - 17.45 narauna 10.00
- 16.45 Bam  Neb
MOHENENbHUK -  YEeTBEpr
10.00 - 17.45 naruuna 10.00
-16.45

* - ayIUTOPHUS TSI CAMOCTOSTENBHON paboThl oOydatomuxcs ykassisaeTcst OBAZATEJIBHO!

7.

YYEBHO-METOANYECKOE n NHOOPMAIIMOHHOE

OBECIIEYEHUE JUCHUIIJINHBI

OcHosnas nrumepamypa:

l.

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

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

. Advances in Photochemistry, volumes 1 to 27, Series Online ISSN: 1934-

4570 Series DOI: 10.1002/SERIES2020
Sonochemistry: From Basic Principles to Innovative Applications, Eds. J.C.
Colmenares, G. Chatel, Topics in Current Chemistry, Springer, 2017.

. Mechanochemistry: Fundamentals, Applications and Future: Faraday

Discussion 241, February 2023.

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

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

Jlononnumenvuas numepamypa:



1. Be0-caiit Amepukanckoro xmmuueckoro obmectBa ACS Publications:
XUMHYECKHE KypHAIbI, KHUTH U cChUIKH https://pubs.acs.org/
http://www.thieme.com/journals-main

http://onlinelibrary.wiley.com/
http://www.springer.com/gp/products/journals

CepBep ¢ BO3MOXHOCTBIO TIOMCKa METOJOB CHHTE3a COCIWHCHUU
http://www.orgsyn.org/

Nk

Pecypcor ungpopmayuonno-menexommynuxayuonnoti cemu « Mumepnemy:
1. ObC PYAH um. II. JlymymObl u ctoponHue ObC, K KOTOPbIM CTYAEHTBHI

YHMBEpPCUTETA UMEIOT IOCTYI Ha OCHOBAHUH 3aKJIIOUEHHBIX JIOTOBOPOB:

- OnexrponHo-0ubmmoteunas cucrema PY/IH um. I1. Jlymym6sr — ObC PYIH um.
I1. JlymymOsihttp:/lib.rudn.ru/MegaPro/Web

- OBbC «YHuBepcuterckas 6ubanoreka onnaitn» http://www.biblioclub.ru

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

- OBC «KoncynpTant cryaeHta» www.studentlibrary.ru

- OBC «Jlanb» http://e.lanbook.com/

- OBC "Trinity Bridge"

2. ba3bl JaHHBIX ¥ TOUCKOBBIE CUCTEMBI:

- OSJIEKTPOHHBIH (OHJ TNPaBOBOH W HOPMATHBHO-TEXHUYECKOH JOKYMEHTAIUU
http://docs.cntd.ru/

- TIorcKoBas cucteMa Snnekc https:// www .vandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pepeparuBHas 6a3a nanapix SCOPUS
http://www.elsevierscience.ru/products/scopus/

- www.scholar.google.ru

Vyebno-memoouueckue  mamepuanvl ons camocmosimenvHou  pabomol
obyuarowuxca™®:

1. Kypc nexkumii no aucummiuHe «Pa3paboTka W NpUMEHEHUE KaTalu3aTopoOB
(HaHOMATEPHAJIOB)».

2. JlaGopaTopHbIi NpPakTHUKYM M0 jaucuuiuinHe «Pa3paboTka W mpuMeHeHHe
KaTaJIu3aTOPOB (HAHOMATEPHUAJIOB)»

* - Bce y4eOHO-METOJMYECKHWE MaTepuaibl Ui CaMOCTOSTENIbHOM pabOThl O00yYarommxcs
pa3MeIarTcs B COOTBETCTBUH C IEHCTBYIOLINM MOPAAKOM Ha cTpanuie aucuuiuineel B TYUC!

8. OLIEHOYHBIE MATEPHAJIBI M BAJLIbHO-PEHTHUHIOBASI
CHUCTEMA OLIEHUBAHUS YPOBHSI C®OPMHUPOBAHHOCTH
KOMMETEHIMI O JUCHUTIJIMHE

OneHouHble MaTepuaibl ¥ OaJUTLHO-PEHTHUHTOBASs CUCTEMa™* OILIGHWBAHUS YpPOBHS
chOPMUPOBAHHOCTH KOMIIETCHIIMM (YaCTH KOMIIETCHIIMH) 1O HWTOraM OCBOCHHS
IUCcUUIUIMHBL  «Pa3paboTka W TpUMEHEHHE  KaTaau3aTopoB  (HaHOMAaTepHaJoB)»
npenacrasieHsl B [Ipunoxennn k HacTosmel Paboueit mporpaMmMe AUCIUILIAHBI.



* - OM u BPC ¢dopmupyroTcs Ha OCHOBaHHU TPEOOBAHHUN COOTBETCTBYIOIIETO JIOKATBHOTO HOPMATUBHOTO
akta PY/IH nm. I1. JlymymOBI (T10:105K€HUS/TIOPSIIKA).

PA3BPABOTYHUKMU:
Kadenpa oprannyeckoit xumun Pagasin Jlroke
Homxnocts, BYTI ITonmuce dammms U.0.
PYKOBOJIUTEJIb BYII:
Kadenpa oprannmveckoit xummuu Bockpecencknit JL.I'.
HaumenoBanue bYII IToanuce Oammnusa U.0.
PYKOBO/JUTEJIb OII BO:
Jexan @POPMuEH,
3aBeayomui Kadeapou Bockpecenckmii JL.I'.

OpPraHuYecKoil XUuMHH

Homxnocts, BYTI TTonmuce damvmmsa 1.0.



