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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuiuimHa — «OKCHepuMeHTanbHas — yaboparopusi  1:  IlpoTrouHslid  cuHTE3 |
aNbTEPHATUBHHBIE TEXHOJIOTMM» BXOAMT B MpPOrpaMMy Marucrparypbl «buosHepretuka u
MPOAYKTHI mepepaboTku Omomaccel» mo HamparieHuto 04.04.01 «Xumwus» u u3yyaercs Bo 2
cemectpe 1 kypca. JucrumimHy peanusyer Kadeapa opranmdeckodt xumuu. JlucruruimHa
COCTOMT U3 5 pa3/iesioB U 5 TEM U HalpaBieHa Ha U3YYEHHUE COBPELIEHHBIX METOJ0B CUHTE3A.

Lenpto OCBOGHMSI AUCHMILIMHBI SIBJISIETCS O3HAKOMIIEHHWE CTYIEHTOB C MpUOOpamu Juis
U3MEpPEHUs] IOTOKA, a TaKKE aJbTEPHATUBHBIMM METOAOJOIMSAMH, BKJIHOYas MHUKPOBOJIHOBOE
oOJrydeHue.

2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI
OcBoeHre IUCHMIUIMHBI «DKCcHepuMeHTanbHas jgadopatopus 1: Ilporounelii cuHTE3 U
AIbTePHATHBHHBIC TEXHOJOTHH» HAIMPAaBICHO Ha (HOpMHpOBAHHE y OOYUYAIOMIMXCS CIETYIOUTUX

KOMITETCHITMH (4aCTH KOMITCTCHIIHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWUXcs npu O0CE0eHUU
OUCYUNTUHDBL (De3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW IHCIUILIIHEI)

Croco0eH OpraHu30BEIBATH U
PYKOBOIHTH PabOTO KOMaHIbI,
YK-3 BbIpabaThIBasi KOMaHIHYIO
CTPATETHIO VIS JOCTHKCHUS

NIOCTAaBJICHHOM 1eH

VYK-3.3 Pa3zpemaeT KOHQIUKTHI U IPOTUBOPEUUS TIPH JEIIOBOM
0OIIIEHNN Ha OCHOBE y4eTa HHTEPECOB BCEX CTOPOH;

CriocoOeH BBITIOHSATD
KOMILICKCHBIE
OKCIICPUMEHTAJIBHBIC U PACYETHO-
TEOPETHYCCKHE UCCIICIOBAHUS B
n30paHHON 001aCTH XUMHUU WUITH

OIIK-1.1 Mcnonb3yeT cyliecTByronye 1 pa3pabaTbiBaeT HOBBIC
METOJIUKH MOJTYYSHHSI U XapaKTepU3alliy BEIIECTB U MaTEPHaIOB
JUTSI pelIeHns 3a/1a4 B 130paHHOM 00JaCTH XUMHUH MITU CMEKHBIX
HayK;

OIIK-1 CMOKHBIX HAVK OIIK-1.2 Mcnonbs3yeT coBpeMeHHOE 000pYI0BaHUE, POTPAMMHOE
Y obecrieueHne 1 npodheccuoHaIbHbIe 0a3bl JAHHBIX JUIS PELICHHS
HCTIONb30BaHHUEM COBPEMEHHBIX o
3a7a4 B M30paHHOI 001aCTH XUMHH MM CMEXHBIX HAyK;
npuOOPOB, MPOTPAMMHOTO
OIIK-1.3 Mcnonb3yeT COBpEMEHHbIE pACYETHO-TEOPETHUECKHE
obecrnieueHns 1 0a3 JaHHBIX
METO/Ibl XUMHH ISl pEIIeHNs TPOeCcCHOHATIBHBIX 3371ad;
IpoeCCHOHAIFHOTO Ha3HAYCHUS
CnocobeH aHaJIM3UPOBATH,
HHTEPIPETHPOBATH H 0000IIATh .
prbeTHb H-I OIIK-2.1 [TpoBOAUT KPUTHUUECKUI aHAIU3 PE3YyIbTATOB
PE3yJIbTAaThI 3KCIIEPUMEHTAITBHBIX
OIIK-2 COOCTBEHHBIX HKCTIEPUMEHTAIBHBIX U PACUETHO-TEOPETUIECKIX
1 pacdeTHO-TEOPETHYECKUX PadboT
o paboT, KOPPEKTHO UHTEPIIPETHPYET UX;
B M30paHHOMN 00J1aCTH XUMUU WITH
CME)XHBIX HAyK
Cnoco0eH MmIaHupoBaTh paboTy
BbIOUpaTh anekBaTHbIe MeToasl | IIK-1.1 CocraBnsieT oOmuii miIaH UCCIIEAOBAHMS U I€TAJIbHBIC
peleHust HayqHO- TUTaHBI OTACTBHBIX CTa Ui,
IK-1 HCCIIeIOBATEIBCKUX 3aJ1a4 B ITK-1.2 Beibupaer 3KCIIepUMEHTAIbHbBIC W PACYETHO-
BBIOpAHHOW 00JIACTH XMMHUH, | TEOPETHYECKUE METO/IbI PEIICHHS TIOCTABICHHON 3a/1a41 UCXO/s 13
XMMHUUYECKOM TEXHOJIOTHH WM  |MMEIOIINXCSl MaTepHAIbHBIX U BDEMEHHBIX PECYPCOB;
CMEXHBIX ¢ XUMHEH HayKax
CnocoOeH Ha OCHOBe
KPUTUYECKOTO aHaIN3a
pesynsTatoB HUP unu HUOKP
OLICHMBATh MEPCIIEKTHBHI UX [TK-2.2 OnpepnesnsieT BO3MOKHBIE HANPABICHUS Pa3BUTHS PaboT U
IK-2 MIPAKTUIECKOTO MPUMEHEHHUS U | IePCIEKTHBHI IPAKTHYECKOTO IPUMEHEHHUS TTOTyIeHHBIX

MIPOAOIDKEHNS PadOT B pe3yIbpTaTOB;
BBIOpaHHOM 00JIACTH XUMUH,
XUMHUYECKPH TEXHOJIOTUN WIIH
CMEXHBIX C XUMHUEH HayKax




3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

HuctunmHa — «OKcnepuMeHTanbHas — jabopatopus  1:  IIpoTouHeli  cuHTE3 W
AIbTCPHATHBHHBIC TEXHOJIOTMM» OTHOCHTCS K oOOs3arenbHOW bactu Onoka 1 «JluciurmHen

(Momynn)» oOpa30oBaTebHON TPOTrPaMMBbI BBICIIIETO 00pa30BaHUSI.

B pamkax o0Opa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOy4YaOIIMECs TaKxKe

OCBaMBarOT

JpyTHe

INUCIHUTINHEI

W/WIN  TPaKTUKH,

CIOCOOCTBYIOIIKE

JOCTHXXCHHIO

3aIlJIaHUPOBAHHBIX PE3YJIbTAaTOB OCBOCHHUA AHUCIUIIIIMHBI «:‘)KCHepI/IMeHTaHBHaH na6opaTopI/I;{ 1:
HpOTO‘-IHBIfI CHHTC3 U AJIbTCPHATUBHHBIC TCXHOJIOTHUN)).

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux 00CmMuiceHu
3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ()ucuunﬂqul
HpenmecrByromue Hocaenywomue
Mudg Haumenosanue Hcpl/l)::lﬂﬂﬂbl?,MOm JIN uc l/lﬂﬂﬂill)l:l/l\];-lo JIN
P KOMIIETEeHIIHH et *Hy i et *Hy ’
NPAKTHKH NPAKTHKH
Hnocmpanuwiii 361k 6
CriocoOeH OpraHu30BbIBATH N
U PYKOBOAUTH PabOTOM npogeccuonasiol [peaaumioMHas NpaKkTHKA,
py P oeamenvHocmu **; p P >
KOMaH/IbI, BbIpabaThIBast . . | HayuHo-uccenoBaTenpcKas
YK-3 Pycckuil sizvix 6 npogeccuonanvhoii
KOMaH/IHYIO CTPaTeTHIO AJIs e pabora;
" oesmenvrocmu **;
JOCTIDKEHHUS TOCTABICHHON
INcuxosorust ynpasieHus;
LETH
CniocoGeH BBINOTHATD
KOMILICKCHBIC
9KCICPUMEHTAIBHBIC U .
Axmyanvhvle 3a0a4u co8pemeHHOl
pacyeTHO-TeOPETHIECKUE
. Xumuu,
HCCTIeI0BaHUs B M30paHHOM .
Hayunwiii cemunap; Hay4Ho-uccnenoBarensckas
00JIaCTH XUMHUU WK . .
Bioenergy; paborta;
OIIK-1 CMEXHBIX HayK C . .
Alternative (new) Tools for Organic | IIpeanIuioMHast IPaKTHUKA,;
HCIIOJIb30BaHHEM .
COBPEMEHHBIX MPHUOOPOB Synthesis;
p PHOOPOB, Advanced Organic Synthesis;
MPOTrPaMMHOTO
obecrnieueHns 1 0a3 JaHHBIX
podeCcCHOHANBEHOTO
HA3HAYCHUS
Axmyanvuvie 3a0a4u co8pemeHHoul
Crioco0OeH aHaIM3UPOBaTh u,
HHTEPIIPETH OBzf)TL u ’ Bioenergy;
PHpETHp Modern Organic Synthesis and Hay4Ho-uccnenoBarensckast
000011aTh pe3yIbTaThl .
Pharmacology; pabora;
OIIK-2 SKCIIEPUMEHTAIBLHBIX U . .
Alternative (new) Tools for Organic | IIpeanIuioMHast IPaKTHUKA,;
PacyeTHO-TEOPETHIECKUX Synthesis;
a00T B M30paHHON 00JIACTH . o
P p Bioproducts and Biorefineries;
XUMHUH WK CMEXKHBIX HAYK - -
Advanced Organic Synthesis;
CriocobeH mIaHupoBaTh
paboTy u BEIOHpaTh Cneynabopamopusi,
A/ICKBATHBIC METOTBI Modern Organic Synthesis and
. Hayuno-uccnenoBarensckas
pelIeHnsT Hay9HO- Pharmacology;
. . pabora;
IK-1 uccaeaoBaTeabcKux 3a1ad B | Alternative (new) Tools for Organic
. . [IpenauiuioMHast MpaKkTHUKA;
BBIOpaHHOW 00JIaCTH XUMUH, Synthesis;
XMMHUUYECKOH TEXHOIOTHH Advanced Organic Synthesis;
WA CMEXKHBIX C XUMHUEH
HayKax
CriocoOeH Ha OCHOBE Bioproducts and Biorefineries; Hay4Ho-uccnenoBarensckas
[K-2 KPUTUYECKOTO aHaIN3a Bioenergy; pabora;
pesynpratoB HUP wnu Cneynabopamopusi, IIpenaunioMHas npakTHKa;




IpenmecTByrommue Hocnexyromue
Ingp Haumenosanue HHCE.)[HI:IHHHH?,MOI;[I)’JIH nncunnﬂnl}liil/;auoz[ynﬂ
9 9

oMmereniun NpaKTHKH* NpPaKTHKH*

HUOKP onenusath
HEePCHEeKTHBEI UX
[PaKTUYECKOTO MPUMEHEHHS
1 TIPOJOJIKEHHs padoT B
BEIOpaHHOW 00JNIACTH XMMUH,
XMMHUUYECKPH TEXHOIOTHH
WM CMEXKHBIX C XUMHUEH
HayKax

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuid u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO01as TpyI0eMKOCTh JUCIUILINHBI «DKCIepuMeHTanbHas tadoparopus 1: [IpoTodnblit cuHTE3 U albTEpPHATUBHHBIE TEXHOJIOTHUNY) COCTABIISET
«3» 3a4ETHBIC CIUHUIIBIL.

Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOSPAMMbL BbICUIE20 00PA308aHU Ol OYHOU Dopmbl
00yuenus.

Buj yueOHoii padoThI BCETO, ak.u. CEMeZCTsp(-H)
Konumaxmmnas paboma, ax.u. 27 27
Jlexuuu (JIK) 18 18
Jla6opartopHsie pabotsl (JIP) 9 9
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma oby4arowuxcs, ax.u. 63 63
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
OO01mIasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.e. 3 3




5. COAEP)KAHUE JTUCIUIIJIMHbI

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

Bun
Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasziesa AUCIMILIMHBI %
padoThI
AJIKUITIPOBaHUE AJIKUITIPOBaHUE apOMATHIECKUX COCIMHCHUI
Paznen 1 P . 11 p P A OObsicHenue. JlabopaTopHbIe SKCIIEPUMEHTHI. JIK, JIP
apOMaTHYECKUX COeTMHEHHUI (B MUKPOBOJIHOBO# T€YH WJIM B IOTOKE).
CuHTe3 KaTtanuzaropa (HaHeCeHHbIe
Paznen 2 | CuHTe3 kaTanu3aTopa 2.1  |MerajMYecKue HAaHOYACTHIIBI), B OObsicHenue. JlabopaTopHbIe SIKCIIEPUMEHTHI. JIK, JIP
MHKpOBOHHOBOﬁ II€4YH UJIN B IIOTOKE.
Drepu UKalus ri1uiuepuHa (B MUK OBOJIHOBOH
Paznen 3 | Drepuduxanus riuueprHa 3.1 pud P ( P OObsicHenue. JlabopaTopHbIe SIKCIIEPUMEHTHI. JIK, JIP
TI€YH UJTU B TIOTOKE)
eruaparanus KCUa03bl (IIEpUOoaANYCCKast
Pasnmen 4 | JleruapaTanus KCHIO3bI 41 A P (nep ’ O0mwsacHenue. JlabopaTopHO-TIpUKIIaaHAsS paboTa JIK, JIP
MHUKPOBOJTHOBAsI MJTU IPOTOYHAS).
Cuntes obuoausens uz3 WCO (mepuoandeckas,
Paznen 5 |Cuntes 6uonuzens uz WCO 51 O0mbsicuenue. JlabopaTopHO-TIpuKiIagHas padbora JIK, JIP
MHKPOBOJIHOBAS MJIM IPOTOYHAS aKTHBALINS).

* - 3anonaseTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamusl.




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,
MOTOPU30BaHHBINA dKPaH
Jutst IpoekTopoB, Wi-Fi

JlaGopatopus

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

Hab6op
CIIEHUAJIM3UPOBAHHON
MeOenu;
CHenualn3upoBaHHOE
000opyOBaHNE XUMHUECKON
1ab0paTOPUN: BRITSHKHOU
mkad, UCIapuTellb
poropubiii Hei-value digital
G3B, ucnapureinb
poropusIil IKA, nudpossie
puOOPHI 7S ONIpeIeTICHUS
TEMIIEPATyphI IJIaBJICHUS
SMP10; Bechl
nabopaTopHbIe
anekTpoHHsle AND EK-
610, xonboHarpeBarenu
pa3ubix 00bemoB MK-M,
CYHIMJIBbHBIN IIKaQ,
MeIIagKa MarHuTHas
MRHei-Mix S, memnianka
MarHuTHas ¢ OJJOTPEBOM
MRHei-Standart,
pedpakTometp, 6GaHsa
nmabopaTopHas
KOMOMHHpOBaHHas,
BaKyyYMHO-XHUMHUYECKas
cranuusg RS3001 VARIO-
pro, HUPKYJISIIAOHHBINA
oxnaauTtenb Rotacool Mini,
POTOPHO-TIACTUHYATHIN
BaKyyMHbIN Hacoc RZ2.5,
MeMOpaHHBIN BaKyyMHBIH
XUMUYECKUN HAcOC
MZ2CNT, Tepmoden
Steinel, Y®-nmamna
Spectroline, 3neKTpoHHBII
BaKYyMHBIN PEryJsiTop C




nmarankom CVC3000,
knammad Vacuumbrand,
aBapuiiHas kaOuHa U3
HEPIKABEIOLLEH CTaIN
[IIBB, xumuueckas nocyna,
XOJIOTHJIbHHUK;

oxnaaurtens Rotacool Mini,
POTOPHO-TUIACTUHYATBIN
BaKyyMHbIN Hacoc RZ2.5,
MeMOpaHHBI BaKyyMHBIN
XUMHYECKUH HACOC
MZ2CNT, Tepmoden
Steinel, Y®-namna
Spectroline, 37eKTpOHHBIHA
BaKyyYMHBIH PETYISITOP C
narynkom CVC3000,
knamad Vacuumbrand,
aBapwuiiHas kaOuHa U3
HEPIKABEIOLLIEH CTaIN
SHVV, xumnueckas
ocy/a, XOJIOMUIbHHK; Wi-
Fi

Yuransusii 3a1 ©OMEH
Opmxonukuaze 1.3.
KoBopkuHr 301a
[TonenenbHUK - MSATHULIA
10.00 — 22.00 YuTanbHbIiA

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
3aJl TJIaBHOT'O KOpITyca

o6yqafoumxc;1 (MO)KCT HUCIIOJIB30BATbCA AJIA

st . PYJIH Co-working space
. | TpOBEIEHUsI CEMHUHAPCKUX 3aHSATHH U
CaMOCTOSITEIbHOMN KOHCY/THTAIMIH), OCHAIEHHAT KOMILTEKTOM MOHECIBHUK - Cy000Ta
paboThI Y ’ 9.00 - 23.00 3ai Ne2

CHeIUaTu3UPOBAHHON MeOen U

MOHECTHHUK - YETBEPT
KoMIbroTepamu ¢ gocrynom B OUOC. . p

10.00 - 17.45 ngatauma
10.00 - 16.45 3am Ne6
MOHEIETbHUK - YETBEPT
10.00 - 17.45 ngatauma
10.00 - 16.45

* - ayAUTOpUS I CAaMOCTOSATENFHON paboThl oO0yvatrontuxcs ykaspiBaercss OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

OcHosHas numepamypa.

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

2. Flow Chemistry — Fundamentals, Eds. Ferenc Darvas, Volker Hessel, Gy6rgy Dorman
Walter de Gruyter GmbH & Co KG, 2014.

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

4. Heterogeneous Catalysis; Eds. R. Luque, A. Burange, American Chemical Society,
2022. DOI: 10.1021/acsinfocus.7e5032
Jlononnumenvuasn numepamypa:




1. Caiit amepukanckoro xumuaeckoro obmecrsa ACS Publications: Chemistry journals,
books, and references 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 IIOMCKA METOJIOB CHHTE3a COCIMHCHUI
http://www.orgsyn.org/
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTponHo-6ubmoTeunas cuctema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuTerckas Oubianoreka onnait» http://www.biblioclub.ru

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

- OBC «KoncynbranT cryfenra» www.studentlibrary.ru

- OBC «3Hanuym» https://znanium.ru/

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

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

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

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

- Haykomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuanwl 0151 camocmosmenbHol pabomul 00y4arOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nekmuii mo qucuuiuimie « JKcrepuMeHTanbHas tadopatopust 1: [IpoTounsrit
CHHTE3 U aJIbTePHATHBHHBIC TEXHOJIOTHI.

* - Bce y4eOHO-METOIMUYECKHE MaTepHalIbl ISl CaMOCTOSTEIbHOM paboThl 00yJaromuXcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!
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