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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnuna «buoxumusy BXOOUT B MporpaMmy creuuanutera «buowmxeHepus u
ouonndopmarukay mno HanpasieHuto 06.05.01 «buoumxkenepus u OuomHpopMaTHKay H
n3yuaercs B 4, 5 cemectpax 2, 3 kypcoB. JucuuminHy peanusyer ArpoOHOTEXHOJOTUYECKUN
JAenapraMeHT. JMCUUIIMHA COCTOMT M3 8 pa3fesioB U 25 TeM M HalpaBieHa Ha U3y4EHHE
XUMHUYECKUX CTPYKTYp, B3aUMOJEHCTBUI M MpPEeBpAaLCHUI, JeKalIMX B OCHOBE OHMOJIOTMYECKUX
IIPOLIECCOB HA MOJIEKYJISIPHOM YPOBHE.

llenpto OCBOEHHS NUCUUIUIMHBI SIBIISIETCS IMOJIydeHHE O0a30BbIX 3HaHMM B oOjactu
OMOXMMHUYECKUX OCHOB (DYHKIIMOHUPOBAHUS KIIETOK, TEOPETUYECKHX OCHOBaX M OCHOBHBIX
METOJIaX HCCIICJOBAHMS MOJIEKYJISIPHBIX M KJIETOYHBIX acleKTax (DyHKIMOHUPOBAHUS OCHOBHBIX
MeTabOIMUECKUX IyTed M MX B3aUMOCBA3b B KOHTEKCTE LIEJIOT0 pAcTeHMs, a TaKkKe
dbopMUpOBaHHE YMEHUH MPAKTUYECKOrO IMPUMEHEHHS MOJYyYEHHBIX 3HAHUA KM HaBBIKOB B
pemeHnn mpoeCCHOHATBHBIX 33124

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoeHne AUCHUIUTUHBI «BHOXMMHS» HampaBieHO Ha (OPMUPOBAHUE Yy OOYYAIOLIMXCS
CJIEAYIOUIMX KOMITETeHIUH (YacTH KOMIIETECHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)

Crnoco0eH HCIoIb30BaTh
CIEeMAIN3NPOBAHHbBIC 3HAHUS
(dyHIaMEHTaIbHBIX Pa3/IesioB

OIIK-2.3 YMeeT IpUMEHATh HMEIOIIHECS 3HAHUS B O0JIACTH
MaTEeMaTHKH, (GU3UKH, XUMHH U

(yHIaMEHTANbHBIX HAYK JJIsl IPOBEJCHUS UCCIIeIOBAaHUN B

OIIK-2 OMOJIOTHH JUIsl TIPOBE/ICHUS
. o0acTi OMOMH)XeHepuH, OMOMH(POPMATHKH U CMEKHBIX
uccie0BaHui B o0nacTu
JICLUILIHH;
OHOMHKEHEePHH,

OMOMH(DOPMATUKH M CMEKHBIX
JUCHUIUINH (MOJyJieH);

CnocoGeH poBOIUTH
AKCIIEPUMEHTAIBHYIO paboTy ¢
OpraHu3MaMH¥ U KJIETKaMH,
HCIIONB30BaTh (PHU3HKO-

OIIK-3 XUMUYECKHE METOIbI
UCCIICIOBAaHHUS MAaKPOMOJICKYI,
MaTeMaTHYECKUE METOLbI
00paboTKH pe3yabTaTOB
OMOJIOTHYECKHMX MCCIIEJOBAHMIA;

OIIK-3.2 BrageeT METOAMKAMHU HCCIEIOBAHUS MAKPOMOJIEKYT U
9KCTIEPUMEHTAIILHON PabOThI ¢ MAKPOMOJIEKYJIaMHU;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Juctunnuaa «buoxumusy OTHOCHUTCS K 00s3arenbHON dacth Onoka 1 «JluCIuIInHbI
(Momynu)» oOpa3oBaTeNbHON MPOTrpaMMBbl BBICIIIETO 00Pa30BaHMUS.

B pamkax oOpa3oBarenbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOydalOIIMECcs TakKKe
OCBaMBAIOT  JIpyrMe€ JUCLUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIUTAHUPOBAHHBIX PE3YJIHTaTOB OCBOCHHS TUCIUIUTMHBI « BHOXUMUS».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmMuiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL




IpenmecTByromue Hocnenyromue
g Haumenosanue anﬁlﬁmnHm;’Mol;l JIU ﬂncunnnn)}ll)lil/ﬁloz[ JIH,
p KOMIIETEHIIHH * i, % Yy,
NPaKTHKH NMPaKTHKH
Crnoco0eH HCoIb30BaTh Teopus BeposTHOCTEN U
CHeaIN3UPOBaHHbIE MaTeMaTuuecKas CTaTHCTHKA;
3HaHMS QyHIaMEHTaJIbHBIX Beicnras MmaTemaTHka;
pa3zesioB MaTeMaTHKH, Ouznka;
(u3nky, xumun ¥ Ononorun | OOmas u HeopraHudeckas XuMusi; | Benenue B
OIIK-2 JUTS IPOBEICHHS AHaIUTHYECKasT XUMUS, OononHpOPMaTHKY;
WCCIIeIOBaHUHN B 00IacTh Opraanyeckasi XUMHUS;
OuonHXeHepHH, duzndeckas ¥ KOJUIOUAHAS XUMUS;
6nonH()OPMATHKH U OU3NOIOTHS PACTCHHN;
CMEXHBIX JUCIUIINH I'enernka;
(Monynei);
Cnoco0eH npoBOJHTh
DuznKo-XUMHUYECKHUE METOAbI
OKCIICPUMECHTAJIbHY IO
B OMOJIOTHH;
paboTy ¢ OpraHu3Mamu u
IIporeomuka u
KJICTKaMH, HUCII0JIb30BaTh
MeTab0JIOMHUKA;
(U3UKO-XMMUYECKHE buodusuka;
IIporpammupoBanue;
OIIK-3 METO/IbI HCCIIEI0BaHUS [IporpammupoBaHue;

MaKpPOMOJIICKY,
MaTeMaTHYECKHUE METOMbI
00pabOoTKU pe3yIbTaToOB
OHOJIOTHYECKUX
HCCJICIOBAaHUM;

[porpamMmuoe obecnieyeHue
U1 OnomH(pOpPMaTHKY,
O3HakoMHTEIbHAS IPAKTHKA
10 TeHHOI UHXKEHEPHH;

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

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh JUCIUTUTHHBI « BHOXUMUS COCTABISET «6» 3aUeTHBIX CIUHUII.
Tabauya 4.1. Buowvl yuebHolU pabomvi no nepuooam 0C80eHUs 00pA308aMENbHOU NPOSPAMMbL 8blCULIE20 00PA308AHUSL Ol OUYHOU Gopmbl
00yuenus.

Bun yuyeOHoii padoThI BCEIO, ak.u. 7 Cemeerp(-en) 5

Konumaxmmnas paboma, ax.u. 102 51 51
Jlexuuu (JIK) 34 17 17

JlaGopartopusie pabotsl (JIP) 0 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 68 34 34
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 78 39 39
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 18 18
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.4. 216 108 108

3a4.el. 6 3 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
pa3neia AUCUMITHHBI %
padoThI
1.1 [Ipenmer u 3a1a9n OMOXHMHH. JIK, C3
KreTka cocTouT U3 HECKONBKUX META00INIECKAX
Paszgen 1 |BBenenne B OMOXUMUIO 1.2 JIK, C3
OTJICIIOB
1.3 Hcropus pa3BUTHsI OMOXHMHH JIK, C3
MomnexymspHbIe MEXaHU3MBI JKU3HEICATETEHOCTH
2.1 Yo s JIK, C3
pacTeHu
Paszgen 2 Meromrieckne Bonpoce! Hcnonbp30BaHne YHEPTUU COJTHEYHOTO CBETA IIYTEM
OHMOXHUMHUH 2.2 p . Y JIK, C3
(oToCcHHTE3a SBISICTCS OCHOBOW KM3HU Ha 3eMJIC
2.3 DOTOCHHTE3 KaK MPOILIECC NMepeHoca JIEKTPOHOB JIK, C3
31 XUMIYeCKHil cocTaB OMOIOTHIESCKUX MEMOpPaH, K. C3
' (da3oBbIC MEPEX0/Ipl B MEMOpaHax ’
MeMOpaHHBIH TPAHCTIOPT ¥ MEMOPaHHBIH
MewmbpanHast CTpyKTypa 1 3.2 P p p p JIK, C3
Paznen 3 MOTEHIIUAT
MeMOpaHHbIE OpTaHeIIbI
Tpancnopr BewecTs yepe3 OHOIOTHYECKHE
3.3 MeMOpaHsbl, curHanbHas ¢pyHkius ouonornueckux | JIK, C3
MeMOpaH
XeMHOCMOTHYECKas TUIIOTe3a OblIa JOKa3aHa
41 A JIK, C3
IKCICPUMCHTAIBHO
Oo6pazoBanne ATO B H+-AT®-cuHTa3a XJIOpOMIACTOB PETYIUPyeTCs
Pasgen 4 | P 42 P Peryapy JIK, C3
mporiecce GOTOCHHTE3A CBETOM
W3menenne koH(popMaIn Oenka BIHsSET Ha CHHTE3
4.3 ATD JIK, C3
51 MuToXoHIpHUH pacTCHAN 00JIaAa0T 0COOBIMU K. C3
' MeTa0OoIMIeCKUMH (PYHKITHSIMH ’
5.2 MUTOXOHJIPUH U KJIETOYHOE JbIXaHUE JIK, C3
MuToXoHIpUH - —
MUTOXOHIPHUATBHEIA TPAHCIIOPT IPOTOHOB
Pasnen 5 |sHepreTHdeckue CTaHINH
ICTKH 5.3 MIPUBOAUT K 00pa30BaHHUIO MEMOPAHHOTO JIK, C3
MMOTEHIMATA
54 MuTtoxoHapuanbHbii cuaTe3 AT® ynoBneTBopsieT 1K, C3
' SHEPreTUIECKUE IOTPEOHOCTH IIUTO301s ’
6.1 Accumuisiist CO2 mpoucXOoJuT B pe3ysibTare TIK. C3
' TEeMHOBOM peakiuu GpoTocHHTE3a ’
[Nonmucaxapuasl - GOpPMBI XpaHEHHS U
6.2 TPAHCHOPTHUPOBKHU YIJIEBOJIOB, 0OPa3yIOLIUXCS B JIK, C3
Paznen 6 |Merabonnueckue myTu pe3ynbTare GOTOCHHTE3A
63 YcBoeHue HUTPATOB HEOOXOIUMO TSI OMOCHHTE3a K. C3
' OpPTaHMYECKOTO BEIIECTBA ’
6.4 IIpoayKTel a30THUKCAIIUHA U ACCUMIISIAH K. C3
' HUTPATOB OTKJIAJBIBAIOTCS B BUJIC 3allaCHBIX OEITKOB i
. . 7.1 DI0IMHBIN TPAHCTIOPT JIK, C3
BiawkHU# 1 1aapHAR "
Pazmen 7 7.2 KcuseMHbI# TpaHCTIOPT JIK, C3
TPaHCHIOPT
7.3 MexaHu3MBbl KCHIIEMHOT0 | (hiosmHoro Tpancnopta | JIK, C3
Bruornueckne n 8.1 Ctpecc u aganranus JIK, C3
Paszgen 8
a0MOTUYECKHE CTPECCHI 8.2 Crnenuduyeckre 1 HecriennQUIeCKrUe PeaKIiu JIK, C3

npaKmuquKue/ceMuHapcxue 3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

* - zanonnsiercs Tonbko 1o QUHOWM dopme o6yuenus: JIK — nexyuu; JIP — rabopamopuvie pabomowr; C3 —

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL




Crnennanu3npoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
MaTepHuaIbl 1J151 0CBOEHHSA
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Aynutopus JUTsl IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIA, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOEIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpEICTBAMU MYJIbTUMEINA MTPE3CHTAIIHIA.

Aynutopus i1 NPOBEICHUS 3aHATUIA
CEMHUHAPCKOT0 TUIIA, TPYIITOBBIX U
WHIUBUAYATbHBIX KOHCYIbTAUH, TEKYLIETO
KOHTPOJISI U IPOMEXKYTOYHOU aTTECTaIlUH,

CemuHapckas
OCHAII[CHHAs] KOMILJIEKTOM
CIeIMaTU3UPOBAHHON MeOeH U
TEXHUUYECKUMU CPEJCTBAMHU MYJIbTHUMEINA
NIPE3CHTALMMN.
Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
Tins o0yJaronuxcs (MOXET UCIIOIb30BaAThCS TS
. | IpOBeIeHUs] CEMHUHAPCKUX 3aHATHI U

CaMOCTOSITENIbHOM 9

KOHCYJIBTAINi1 ), OCHAIIEHHAS KOMIIEKTOM
paboTsl

CIIeMaTM3UPOBAHHON MeOenu u
KoMnbroTepami ¢ gocrynoM B SUOC.

* - ayIUTOPHS JJIs1 CAMOCTOSTENbHOM paboThl o0yuaromuxcs ykassiBaercs OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas tumepamypa:

1. Henmbcon, JI. OcHoBbI Onoxumuu JleHunmpkepa : yueOHoe mocodue : B 3 Tomax / Jl.
Henbcon, M. Kokc ; mepeBona ¢ anrnuiickoro nox pepakuueit H. b. I'yceBa. — 5-e u3n. (311.). —
Mockasa : JITaboparopus 3nanwuii, 2022 — Tom 1 : OCHOBBI OMOXUMHUHU, CTPOCHHUE U KaTaJIN3 —
2022. — 746 c. — ISBN 978-5-93208-607-0. — TekcT : anekTpoHHbIH // JIaHb : 37€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/319169

2. Konwman, S. Harnaauas 6uoxumus : cripaBounuk / 5. Koneman, K. -. Pém ; mepeBog ¢
aarnuiickoro T. IT. MocomoBoit. — 9-e u3n. (311.). — MockBa : JlabopaTtopust 3Hanui, 2023. —
514 c. — ISBN 978-5-93208-650-6. — Tekcr : aneKkTpoHHbIH // JIaHb : 3JeKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/319214

3. daswinoB B. B. buoxumus : yue6nuk / B.B. [laBsinos, T.I1. BaBumnosa, 1.T.
OcTpoBcKas. - DIEKTPOHHBIEC TCKCTOBBIE TaHHbIC. - MockBa : [DOTAP-Menua, 2022. - 704 c.
URL.: https://lib.rudn.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=508327&idb=0
Jononnumenvnas numepamypa:

1. buoxumus : mpakTUKyM : yueOHO-MeToauueckoe nmocoodue / I'. I'. bopucosa, H. B.
Uykuna, 1. C. Kucenesa, M. I'. Manesa ; mox o6m. pen. I'. I'. Bopucosoii ; Ypanbckuit
benepanbHbIi yHUBepcuTeT UM. niepBoro [Ipesunenta Poccun b. H. Enprinna. — ExatepunOypr :
W3znarenscTtBo Ypansckoro yausepcureta, 2017. — 118 c. : cxem., Tabum., mi. — Pexxum mocrymna:
no nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=695309

2. buonorudeckas XuMusi ¢ ynpaxHeHUIMH | 3aaadamu : yueOnuk / A.E. I'ybapesa, T.JI.
AneitaukoBa, JI.LE. Auapuanosa [u ap.] ; mox pen. C.E. Cesepuna, A.U. I'myxoBa. - 3-e u3n. ,
CTEPEOTHII. ; DIIEKTPOHHBIC TEKCTOBBIEC MaHHbIE. - MockBa : [ DOTAP-Menua, 2023. - 624 c.
URL: https://lib.rudn.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=508341&idb=0




3. Manep I'eapu. OCHOBBI OMOJIOTHUECKOW XUMUH : Y 4eOHUK 1 By30B: [lep. ¢ anr. /
I'. Manep, 1O. Kopaec ; ITox pen. u ¢ npenuci.A.A.baesa, S1.M.Bapmasckoro. - M. :
Menununa, 1970. - 567 c. : nin. - 3.53.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:
1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYT
HA OCHOBAHUH 3aKJIIOYCHHBIX JOTOBOPOB
- DnekTpoHHO-0mOMoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTeTcKas oudimmoreka onnaita» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoHcynbTaHT cTyeHTay www.studentlibrary.ru
- OBC «Tpouuxkuii MocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (HOH/T TPABOBOK M HOPMATHBHO-TEXHUICCKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a ganabpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanwvl 0Jis1 CamoCmosmenbHol pabomsl 00y4arOWuxcs npu
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexuuii no aucuuminae « buoxumus».

* - Bce y4eOHO-METOAMYECKHE MaTepUallbl Ul CaMOCTOATENBHOM paboThl 00yJaromuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciumianasl B TYUC!

8. OLIEHOYHBIE MATEPHAJIbI M BAJLIbHO-PETHHIOBASI CUCTEMA
OIEHUBAHUSI YPOBHS C®OPMHMPOBAHHOCTH KOMIETEHIOMIA TIO
JTUCHUTIJINHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHIMH (YaCTH KOMIIETEHLIMH) MO UTOraM OCBOEHUS JIUCLUIUIMHBI
«buoxumus» npencrasneHs! B [Ipuioskenun k HacTosel Pabodeit mporpaMme TUCIUITITUHBL.

* - OM u BPC ¢opmupyroTcst Ha OCHOBaHUHU TPeOOBAHUM COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOroO akta PY J1H.



PA3BPABOTYMUK:

He pabotaer

Kesumana [Tapdo

Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
3aBeayromuii kadeapoit [Takuna Enena HukosaeBHa
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIUTEJD OII BO:
Honoxcnocmo, BYIT Tloonuce Damunus U.O.



