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Pabouyast mporpamma nuciuminHe «CynpamosieKyIsipHas XHMHS» I 06y 9arouxcs
o HanpaejeHuo moaroToBku 04.04.01 Xumumsa (Marucrepckas mnporpamMma: XuMHS),
COCTAaBJICHA Ha OCHOBAHMH DeIepalbHOTO ToCyHapCTBEHHOTO 00pa3sOBATENBHOTO CTAaHAApTa
BBICIIETO 00pa3sOBAaHMA — MAarkcTparypa IO HalpaBleHHIo moarotoBku 04.04.01 Xumus,
YTBEPXKACHHOTO NpHKa3oM MuHuCTepeTBa 00pasoBaHns U Hayku Poccuiickoit ®eneparmu ot
13mona 2017 r. Ne 655 (c wsm. u mon.), ITopsaka opramHmsamum wu OCYINECTBIICHHS
00pa3oBaTeNbHON JEATENBHOCTH [0 06pa3oBaTebHEIM IIPOrPAMMAM BBICIIETO obpazoBaHus —
nporpamMmam  OakallaBpuara, NpPOrpaMMaM —CIICMAIHTETa, NPOTPAMMaM  MarHCTpPaTypBL,
YTBEPXICHHOr0 MpHKa3oM MHUHKWCTEPCTBA HAYKH M BBICIIETO 06pa3oBaHMA PoccHifckoi
Oenepaunn ot 06 ampens 2021 r. Ne 245 (T U3M. ¥ JOIL.), B COOTBETCTBHH C Y4EeOHBIM ILIAHOM,
YTBEPXKIEHHBIM Y4eHbM coBeToM PI'BOY BO «Jloul'V» mns mabopa 2024 roza.

Pa3paborunk: W %‘/
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HoueHT xadenpbl GHU3MYeCKO XUMHUH,
KaHJ. XUM. HayK, JOLIEHT H.A. Typosckuii

Pabouas nporpamma yTBepx/ieHa Ha 3acejaHiuN Kadeapsl QU3HUECKOH XMMUM
IIpotokon ot 26.03.2024 r. Ne 14

3aBenmyromuii kadenpoit . B.M. Muxanbsuyk
COTJIACOBAHO: .

/-
Hexan xumuveckoro akyasrera M C.I'. BaxTun
28.03.2024 r. ”

y‘{CGHO-MeTOIlH‘-IeCKaﬂ KOMHUCCHUA XUMHYECKOIO (baKym,TeTa

ITportokosn ot 27.03.2024 r. Ne 2
Ipencenarens QZ%&?? P.W. JIeira

PykoBomurens ocHOBHOM npodeccHoHANbHOM
o6pa3oBaTeNbHOM POrpaMMBL,

A-p XHUM. HayK, npog. (gQM, A.C. AnemacoBa
28.03.2024 r. !



1. MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA3OBATEJIBHOM I[TPOI'PAMMEI

1.1. TpeGoBanusi K NpeABapUTEIbHON MOArOTOBKE OOYYArOMIMXCS, MPEIIIEeCTBYIO-
1IUE U COMYTCTBYIOLIUE AUCIUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSA U3yUYEHUE JAHHOM:

JTUCIUILIMHBI IPOrpaMMBbl  OakanaBpuaTa: «(uU3MUecKas XUMHS», «OPraHUYecKIsl XH-
MUSI», «KBAHTOBAsl XUMHS», «CTPOCHHUE BEIIECTBA», & TAKKE COMYTCTBYIOUIUX AUCIUIUIMH -
«DU3HKO-XUMHUS MPOIIECCOB C YYAaCTUEM aKTUBHBIX (POPM KUCIOPOAAY,.

1.2. JIMcUMILTUHBI, KYPCOBBIC pa0OTHI M MPAKTUKH, JIJISI KOTOPBIX OCBOCHUE JTaHHOMN
JUCIUILTMHBI HEOOXOIUMO KaK MPEe/IIeCTBYIOIIEE:

03HAKOMHTEJIbHAS MPAKTHKA, MEJIarornueckas MpakTHUKA, HAy4YHO-UCCIEAOBAaTENIbCKas
paboTta, npeAIuIIIOMHas TPAKTHKA.

2. OIIMCAHME JUCLUITJINHBI

2.1. OOmas xapakTepUCTHKA

HanmeHoBaHMe noKa3aTels 3HaueHue MOKa3aTeNs
Ha3zBanue o0pazoBaTenbHOM IPOrpaMMBbl 04.04.01 Xumus (Marucrepckas mporpamma:
XuMusi)
[Iudp n Ha3BaHKE B COOTBETCTBUU C yUCOHBIM b1.B.[IB.3.2. CynpaMoJieKyJsipHas XuMuUs
TJIAHOM
YacTb 00pa30BaTENIBHON MPOTrPaMMEI BapuatuBHas yacTth: BbIOOp 00y4aro1erocs
KonmuaecTBo 3a4eTHBIX eAMHUIT / BCETO YacOB 3/108

2.2. PacmpenerncHue 4acoB IO MepuoiaM 00ydeHUs

o OO0111ee KOJMYECTBO YacOB
®dopma 00y- 2, o CaMOCTOSI-
> | 2 | mekuw- | ymabopa- | MPaKTH- N ®dopma
YCHUS £ 3 TeJIbHOU pado- BCETO
o OHHBIX TOPHBIX YECKUX KOHTPOJIA
TBITKOHTPOJIb
Ounas 113 13 13 - 82 108 3auer
Ouno-3a0uHas | 1 2 2 2 - 104 108 3a4er

3. LEJIM JUCLUTUINHBI

DopMHpPOBAaHHE y MArucCTpOB METOAOJOTHYECKOW W HAay4YHOW KYJIbTYpbI, IAHOPAMBI
3HAHUH O AaTOMHO-MOJIEKYJSIPHOM apXUTEKTYpe M DIJIEKTPOHHON CTPYKTYpE XMMHYECKUX
COEIMHEHUH Ha MOJIEKYJISIPHOM U CYIIPAMOJIEKYJIIPHOM YPOBHSX

4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3VIIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X UH-
JIMKATOPHI U TNTAHUPYEMBIE PE3VJIBTATHI OBYUEHU A

Komnerenuun MHpukatopsl Pesynbrarel 00y4eHuns

OIIK-2. Cniocoben OIIK-2.1. [IpoBogut | 3HaeT OCHOBHBIE HayyHBIE pPE3YJbTATHI,
aHAJIM3UPOBaTh, UH- | KPUTHUUECKUN aHAJIU3 pe- | MOJyYyeHHbIe OTEUECTBEHHBIMH U 3apyOex-
TEPIPETUPOBATH U 3yJIBTaTOB COOCTBEHHBIX | HBIMHU HCCJEIOBATEISIMUA B 00JaCTH XUMHUHU
000011aTh pe3ysbTa- | SKCIIEPUMEHTAIBHBIX ¥ | WU CMEXHBIX HAYK

ThI SKCIIEPUMEH- pacyeTHO-TEOpeTUYECKUX | YMeeT (OpMYIMPOBAThH 3aKIIOUEHHS U BbI-
TaJbHBIX U pacueT- | paboT, KOPPEKTHO WH- | BOJABI IO pe3ysibTaTaM aHaJlu3a JUTepaTyp-




HO-TEOPETUYECKUX TEepHPETUPYET HX. HBIX JIaHHBIX, COOCTBEHHBIX 3KCIEpUMEH-

paboT B u30paHHOI
00IacTH XUMUH WU
CMCKHBIX HAYK

TaJbHBIX U PACUETHO-TEOPETUICCKUX padoT
B M30paHHON 00JaCTH XUMHUH WU CMEXK-
HBIX HAyK

S. I[TPOT'PAMMA JJUCHUITIJINHBI

Hassanue TeMbl

Kpatkoe conepxanuie TeMbl (BOIPOCH TEMBI)

Paznen 1. KonuentyanbHbie oc-
HOBBI  CYIIPaMOJIEKYJISIpHON XU-
MUH.

CymnpamoiieKkyiiipHass XUMHS: BO3HUKHOBEHHE, pPa3BUTHE,
HEPCIIEKTHUBBI.

KiroueBast KoHLENLINS CyIPaMOJIEKYIIPHON XUMHUH.
CynpamoneKysipHble COEUHEHMS.

CynpamMosekysipHble aHCAMOJIH.

HeoOxonumple NpeanochUIKM MOSBJIECHUS CYIPaMOJIEKY-
JIIPHOW XUMHUH.

MouekyiisspHOE paclio3HaBaHUE PEAKTAHTOB B CylIpamoJie-
KYJISIPHBIX PEaKLHUsIX.

Bb160p peakTaHTOB XUMUYECKON PEAKIUH.

MonekynsipHas uHGOpMaIns PeakTaHTOB.

Kunernuecku craOWiIbHbIE CYIPaMOJIEKYJISIPHbIE KOM-
IIJIEKCHI.

Kunernyeckass 1aOUIBHOCTD CYIPaMOJIEKYJISIPHBIX KOM-
IIJIEKCOB.

TepmoauHaMudeckass CTaOMIBHOCTD CYIPaMOJIEKYIISPHBIX
KOMILJIEKCOB.

MonexkynspHblii JOKMHI PEaKTaHTOB Ha YpPOBHE MX B3au-
MOJICHBUH.

XenatHbli 3 (PEKT B mpoLecce MOJIEKYIISIPHOTO paclo3Ha-
BAaHMS PEaKTaHTOB.

Maxkpouukinnyeckuit 3p(exT B mporecce MOJIEKYISIPHOTO
pacrno3HaBaHMsI pEaKTaHTOB.

TemmnaTHeIi 3P deKT.

Kunerndeckuii TeMminaTHbIi 2P QEKT.
TepMoanHaMUYECKUN TEMIUIATHBIN 3 ekt
KommiemMeHTapHOCTh 3aps0BOMl MOJEKyIsipHOW HH)OP-
MaIMy peaKTaHTOB Ha YPOBHE UX B3aUMOJEHCTBUS.
KuHeTnyecku HMHEPTHBIE  CYNPAaMOJIEKYJISIPHBIE ~ KOM-
TIJIEKCHI.

KommnemeHTapHOCTh OpOMTANBHONW MOJIEKYJISIPHON UH-
(dbopMaiuu peakTaHTOB Ha YPOBHE UX B3aUMOJICHCTBHUSI.
KoMI1eMeHTapHOCTh  CTEPEOXUMHUYECKON MOJIEKYIIIPHON
nH(pOpMallMU PEaKTaHTOB Ha YPOBHE MX B3aUMOJECHCTBHUS.
[IpuHIMIT ABOMHON KOMIUIEMEHTAPHOCTU MOJEKYISPHOU
MH(pOpPMallMK PEaKTAHTOB Ha YPOBHE UX B3aUMOJICHCTBUSI.
JlnHamunueckass KOMIUIEMEHTApHOCTh MOJIEKYJISIPHOM WH-
¢dbopMaluu peakTaHTOB HA YPOBHE UX B3aUMOJCHCTBHUS.
MornekynsipHas camocOopka. CynpamosiekyssipHas camMo-
cOopka.

CnoHTaHHas accoranus.

Camoopranu3aiius.




Paznen 2. Cynpamonekymsp-
HbIE B3aUMO/JICHCTBUS.

Acomnuatsl ssHyc-Mosiekya. H-CBs3b..
JIMTONb-1UIIONIbHBIE OPUEHTALIMOHHBIE B3aUMOJICHCTBUS
peaktanToB. [lorennuan Jlxunca.
JIM1onb-KBaApynoJibHbIE OPHUEHTALMOHHBIE B3aHUMOJIEH-
CTBHS PEAKTAHTOB.
NupyunpoBaHHbiil 1unoiib. MHIYKIIMOHHBIE B3aUMOIEH-
CTBHS PEAKTAHTOB.
MrHoBeHHbI  UNONb.  JIMCIEPCUOHHBIE  JHMIIOJIb-
JMTIOJIbHBIC B3aUMOJICHCTBUSI PEAKTAHTOB. Y paBHEHHUE
JlonnoHa. JlucnepcuOHHbIE
JILunosb-KBaapynoJIbHbIC B3aUMOJICHCTBUS PEAKTAHTOB.
[ToreHman UNONB-KBAAPYNOJIbHBIX JIUCIEPCUOHHBIX
B3aUMOJICCTBUI pEAKTaHTOB.
**JlucepCUOHHBIE  KBaJPYIOJIb-KBAIPYIOJIbHEIE B3au-
MOJICUCTBUS PEAKTAaHTOB M IMOTEHIMAT 3TUX B3aUMOJICH-
CTBHH.
HoH-nunosbHbIe B3aUMOICHCTBHS PEAKTAHTOB.
CTeKUHT-B3aMMOACHCTBUS PEAKTaHTOB.

['mapodoOHbIe B3aMMOICHCTBHSL.

Paznen 3. CympamonexymisipHbINA
MEXaHU3M XUMHYECCKUX PEaKIIHA.

CyrmpaMoJIeKyJIIpHbIE PEaKIUU.
CynpamoneKyisipHble KaTaTUTUYECKHE PEaKIINH.
XuMuYeckass aKTHBALUsl PEAKTaHTOB CYIPAMOJIEKYJISp-
HBIX PEAKIIHH.
VcTouHUK SHEpruu Jjisi XUMHUYECKOW aKTHBAIMU CyOcTpa-
Ta.
OcHOBHBIE 3Talbl XUMUYECKOW aKTUBALMU PEAKTAHTOB CY-
IIPAMOJIEKYJIIPHBIX pEaKLUM.
[loctynar I'enpu o mexaHusme (EpMEHTATHUBHBIX peEak-
UH.
[Toctynar Ansppena Bepuepa o mexanusme (epmeHTa-
TUBHBIX PEAKIIMH.
[Toctynar Omuns @uiiepa o MexaHu3Me GepMEHTATUBHBIX
peaKuui.
[Toctynar [layns Dpnuxa o MexaHu3Me (pepMEeHTATUBHBIX
peaKkuui.
[Tocrynar Jlennena Kommanna o mexaHusme ¢epMeHTa-
THUBHBIX PEAKIUN.
Kunernueckast cTaOMIbHOCTh MHTEPMEIUATOB Cylpamosie-
KYpX peakiuil.
TepmoauHaMudeckas CTaOMIBHOCTh HHTEPMEIHATOB Cy-
PAMOJIEKYJISIPHBIX peaKluu..

Pasnen 4. CynpamoieKynspHbIT
KaTajus..

brnoMumerndeckuii moaxoa K pa3paboOTKe CympamoJieKy-
JISIPHBIX KAaTAIUTUYECKUX CUCTEM.

CymnpaMoJIeKyJIIpHbIE KaTaJIUTUYECKHE CHCTEMBI CO CBS-
3bIBAHMEM KaTaJIM3aTopa.

CymnpaMoJIeKyJIIpHbIE KaTaJIUTUYECKHE CHCTEMBI CO CBS-
3bIBaHMEM CyOcTpara.

CynpaMoJIeKyJIIpHBIN KaTaJTuTUYECKUA MUKPOPEAKTOP.
Kunerndeckas cxeMa CynpaMoOJEKyJIIpHOM KaTaluTH4e-
CKOM peaxIy.

Kunetnueckue mapaMerpsl CynpaMOJIEKYJISIPHOW KaTaju-




THUYECKOMN pPEaKIluu.

Paznen 5. AkTyanbHble Hampas-
JIEHUS CYNPaMOJCKYJISIPHOU XH-
MU

MonekynspHble ¥ CyIpaMOJIEKYJISIPHBIE YCTpOIiCTBa U

MAIITUHBI.

PorakcaHsl.

Karenansl.

CynpamosnekysipHast UHKEHEepUs.

MonekynspHbIE KIFOYH.

CynpaMoneKyasipHble XOJIOAUIbHUKH.

CynpamonekyisipHasi XuMus IOJUMEPOB.
CynpamMonekysipHi MaTepHabl.

CympamoliekyisipHas HaHOXUMHUS.
CymnpamosekyssipHast OTOXUMHSL.
CymnpamonekyssipHast 3J1eKTPOXUMHSL.
CymnpamosekyssipHasi XEMHOHUKA.
CympamolieKkyisipHas CEeMUOXUMUSL.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1.

®dopma 00yueHus — ouHas, Kypc — 1, cemectp — 2

HanmeHoBaHus pa3zenos U TeM Kommiectso acos
Jlexu. Jla6op. | Ilpakr. | CPC+K | Bcero

Paznen 1. KoHuenrtyaibHble OCHOBBI CYITpa- 3 2 - 15 21
MOJIEKYJIIPHON XMMUH.

Paznen 2. CynpamonekynsipHble B3aUMO- 3 2 - 15 21
JEUCTBHS.
Paznen 3. CynpamonekysipHbIi MeXaHU3M 3 3 - 16 23
XMMHYECKHUX PEAKIUMN.
Pasnen 4. CynpaMoieKyIsIpHBII KaTaJlns.. 3 3 - 16 23
Pa3znen 5. AxTyanbHble HanpaBiIeHUs CyIpa- 3 3 - 16 23
MOJIEKYJIIPHON XUMHUH
HUTOI'O ITO KOMIIOHEHTY OIIOII 13 13 - 82 108

6.2. ®dopma 00ydeHus: — 0OUHO-3a04Hasl, Kypc — 1, cemectp — 2
HanmenoBauus pa3aciioB U TEM Komuectso uacos
Jlekm. Jlabop. | Ilpakr. | CPC+K | Bcero
Pasznen 1. KonuenryaibHble OCHOBBI CyIpa- - - - 20 20
MOJIEKYJIIPHON XMMHH.

Pasnen 2. CynpamonekyisipHble B3auMOIEN- 0.5 05 - 21 22
CTBHSL.
Paznen 3. CynpamonekyIsipHbI MEXaHU3M 0.5 05 - 21 22
XUMHYECKUX PEAKIUH.
Paznen 4. CynpamMoneKynsipHbIA KaTaJln3. . 0.5 05 - 21 22
Pa3znen 5. AxtyanpHble HanpaBiIeHUs Cylpa- 0.5 05 - 21 22
MOJIEKYJIIPHON XUMHUH
HUTOI'O ITO KOMIIOHEHTY OIIOII 2 2 - 104 108

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) IJISI TEKVIIIETO KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINU

7.1.  KoHTpOJbHBIE BOIPOCHI
Pazpnen 1.
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CynpamodiekyisipHasi XMMHs: BOSHUKHOBEHHE, Pa3BUTHE, IEPCIIEKTUBBI.

KunroueBas koHLENUMs CyNpaMOJIeKyJISIPHON XUMUHU.

CynpamoJieKyJIsIpHbIe COCTMHEHUS.

CynpamMosiekynsipHbIe aHCAMOIIH.

Heo6xoauMble mpenoChTKH MOSBJICHUS CYITPaMOJICKYJIIPHON XUMHUH.

MonekysipHOe paclio3HaBAHUE PEAKTAHTOB B CYNPAMOJICKYJISIPHBIX PEAKIUAX.

Br100p peakTaHTOB XUMHUUYECKON PEAKIIUH.

MonekynsipHast ”HGOpPMAIUs PEaKTAHTOB.

Kunetnvecku cTaOMIIbHBIC CYPaMOJICKYIISIPHBIC KOMILICKCHI.

Kunernyeckas JJaOMIBHOCTH CYIIPAMOJICKYIISIPHBIX KOMITJICKCOB.

TepmoauHamMuueckas CTaOMIBHOCT CYNPAMOJICKYIIPHBIX KOMILJIEKCOB.

MonekyJIpHBII JOKMHI PEAKTaHTOB HAa YPOBHE UX B3aUMOJICHUBUIA.

XenaTHbIi 3G eKT B mporecce MOJICKYIIPHOTO paclo3HABAHUS PEAKTAHTOB.
Maxkpouukindeckuii 3QPeKT B IpoIiecce MOJICKYISIPHOTO PACIIO3HABAHUS PEAKTAHTOB.
TemmnaTtHbii 3 dekT.

Kunernyeckuit TemMruiaTHbINA Y HEKT.

TepMmoauHaMUUecKuil TeMIUTaTHBIN Y eKT

KoMrieMeHTapHOCTh 3aps0BOM MOJICKYISIPHOM MH(pOPMAITUN PEaKTaHTOB Ha YPOBHE MX
B3aHMOJICHCTBHS.

Kunernueckn HHEPTHBIE CYIIPAMOJIEKYJIIPHBIE KOMILJIEKCHI.

KommementapHocTs opOUTaibHON MOJEKYIIpHONH MHPOPMAIIMKM PEaKTaHTOB HAa YPOBHE
HUX B3aHMOJICHCTBHS.

KomMrieMeHTapHOCTh CTEPEOXHMMHUECKON MOJIEKYISIpHOM MHGpOpMaIlMu PEeakTaHTOB Ha
YPOBHE UX B3aUMOJICHCTBUS.

[IpuHIMI ABOWHON KOMIUIEMEHTApPHOCTH MOJEKYJISpHOW HMH(POpPMAIMU PEaKTaHTOB Ha
YPOBHE UX B3aUMOJICHCTBUS.

JluHamuueckass KOMIUIEMEHTapHOCTh MOJICKYJISIpHOH HMHQOpMalMM pPEeakTaHTOB Ha
YPOBHE UX B3aUMOJICHCTBUS.

MonekynsipHasi camoc6opka. CympamonekymsipHasi caMocOopka.

CroHTaHHast accolraIus.

Camoopranuzanusi.

Pasnen 2.

Aconuartsel ssHyc-Monekyn. H-cBs3b..

JMnonb-aumoabHbIe OPUEHTALIMOHHBIE B3aUMOICUCTBUS peakTaHToB. [lotenuuman J>xun-
ca.

Jnnonb-KBaaApynoJbHbIE OPUECHTAIMOHHBIE B3aUMOJEHCTBUS PEAKTAHTOB.
NunyunposanHbiil Aunons. MHAYKIMOHHBIE B3aUMOACHCTBUS PEAKTAHTOB.

MrHOBEHHBIN UMOJb. JJMCIEPCUOHHBIE TUMOJIb-IUMNOJbHBIE B3aUMOJICUCTBUS PEaKTaH-
TOB. YpaBHeHue JIonnoHa. JlucriepcuoHHbIE

JILunosnb-KBaApynoJIbHBIE B3aUMOICUCTBHUSI PEAKTAHTOB.

[ToreHnman AMNONb-KBaAPYIOIBHBIX JUCIIEPCUOHHBIX B3aUMOJICHCTBUNA PEAKTAHTOB.

** JluciepcuOHHBIE KBAPYIOIb-KBaIPYMOIbHBIE B3aUMOJICHCTBHSI PEAKTAHTOB U TIOTEH-
IHaa 3TUX B3aUMOJCHUCTBUH.

HNoH-nunonbHbIe B3aUMOICCTBHS PEaKTAHTOB.

CTeKuHr-B3auMO/IEHCTBUS PEAKTAHTOB.

I'unpodobuble B3anMoaencTBUS

Paznen 3.

CynpaMoJieKyJIsipHbIe PEAKIIAH.

CynpamolieKysipHble KaTaTUTHYECKUE PEAKIIUU.

XuMUYecKasi aKTUBAIUS PEAKTAaHTOB CYIIPaAMOJIEKYIIPHBIX PEAKIUH.

HctouHmk sHEpTUH 711 XUMHUYECKON aKTUBAIMK CYyOCTpara.

OcCHOBHBIE 3Tanbl XUMUYECKON aKTUBAIIMU PEAKTAHTOB CYIPAMOJIEKYIIIPHBIX PEaKIIHil.
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[Toctynar ['eapu 0 Mmexann3Me pepMEHTATUBHBIX PEAKITUH.

[Tocrynar Ansdpena BepHepa o mexanu3me GepMEHTATUBHBIX PEAKITHIA.
[Toctynar Omwis duiiepa o MexaHu3mMe GepMEHTATUBHBIX PEAKIIHi.

[Mocrynar [ayns Dpanxa o MmexaHu3Me (pepMEHTATHBHBIX PEAKLIUH.

[Toctynar [enuena Kommanga o Mexanusme GepMEHTATUBHBIX PEAKIIH.
Kunernueckasi crabUILHOCTh HHTEPMEINATOB CYNPAMOJIEKYPX PEaKIIHiA.
TepmonnnaMuyeckasi CTaOUILHOCTH HUHTEPMEANATOB CYIPAMOJIEKYISAPHBIX PEAKIIHIA..
Paznen 4.

buomumeTrnuecknii moaxon K pa3paboTKe CyNpaMOJIEKYISIPHBIX KaTaTUTUYECKUX CH-
CTEM.

CynpaMosieKyssipHbIe KaTAIUTUYECKUE CUCTEMBI CO CBSI3bIBAHMEM KaTallu3aTopa.
CymnpamoneKyisipHble KaTaTUTHUECKUE CUCTEMBI CO CBA3BIBAHHEM CyOCTpaTa.
CynpaMosieKyssipHbII KaTAIUTUYECKUIT MUKPOPEAKTOP.

Kunernueckas cxema CynpaMoieKyJISIpHON KaTAIUTUYECKON PEaKLIUH.
Kunetrnyeckue mapameTpbl CynpaMoiIeKyIsspHON KaTaTUTUYECKON peakluu.
Paszpnen 5

MonekynsipHbIe U CyIpaMOJIEKyJIIPHbIE YCTPOMCTBA U MAIIUHBI.

Porakcansl.

Karenansi.

CymnpamornekyisipHas HHKEHEpHSI.

MonekynspHbI€ KIIOYH.

CymnpamoieKyIspHbIe XOJIOUIBHUKH.

CynpaMouiekyssipHas XUMHUS TOJTHUMEPOB.

CynpaMoJIeKyJIsIpHI MaTepPHAIIBI.

CynpamouiekyssipHas HAHOXUMHUSL.

CynpamoutekyisipHas GOTOXUMHUSL.

CynpamMosiekymsipHas dIeKTPOXUMHUSL.

CympamornekymsipHasi XeMUOHHKA.

CynpamoiekymnsipHasi CEMUOXUMMUSL.

7.3. Bonpockl MUCBMEHHOM KOHTPOJIBHON pabOThI
CympamodekynsipHast XUMHUsI.
CynpaMoJIeKyJIsIpHbIE COEANHEHMUS
basoBast koHuenus 00pa3oBaHMsI CYIPaMOJIEKYIIPHBIX XUMUYECKUX YaCTHUIL
OCHOBHBIE KOHIIETIIIMH CYITPaMOJIEKYJISIPHON XUMUH.
Hauana cynpamosiekysIsspHON XUMUHU
IToctynat 'enpu 0 MexaHu3Me (hepMEHTATUBHBIX peaKIuil.
[Toctynar Ansdpena Bepuepa o Mmexanuzme pepMEHTATUBHBIX PEAKIIUA.
IToctynat Dmuns Puiiepa o MexaHu3Me (EepMEHTATUBHBIX PeaKIii.
[Toctynar Ansdpena Ipnrxa o MmexaHu3Me (PepMEHTATUBHBIX PEAKITUH.
[Tocrynar [ennena Komnuanaa o mexanu3me (hepMEHTATUBHBIX peaKiuil.
Tpu ycnoBusi BO3HWKHOBEHUS W Pa3BUTHSI CKIIPAMOJIEKYJISIPHON XUMH.
Konuenmum cynpamonekynsipHONH peakKIMOHHOM clToCOOHOCTUB
KoHuenuus CyrnpaMoseKyIspHbIX peaKkIuil.
KoHuenmus XuMn4eckol akTUBALIMK PEAKTAHTOB CYIIPaMOJIEKYJIIPHBIX PEAKIIUM.
KoHuenums MoJIeKyasipHOro paclo3HaBaHUN PEAKTAaHTOB B CYNPAMOJIEKYISPHBIX pe-
aKLHUAX.
Konuenmus MonexynspHoi nH(GOpMaLM PeaKTaHTOB.
Konnenmus KoMIIJIeMEHTapHOCTH MOJIEKYJIIPHON HH(OPMAIIUK pEakKTaHTOB Ha
YPOBHE UX B3aUMOJICHCTBUS.
Konnenmus kKoMIIieMeHTapHOCTH 3apsIOBOM MOJIEKYJIIPHON HH(GOpMAIMU peaKTaH-
TOB Ha YPOBHE UX B3aUMOJECHCTBHUS.



18 Camoc6opka. CamoopraHu3aims

19 CHHTOHBI CYITPaMOJICKYJISIPHBIX COSTMHEHUN U UX SHEPIreTHKA.
20 [pupona Ban-nep-BaambcoBbIX B3aMMOIEHCTBHN XUMUYECKUX YaCTULL BELLIECTBA,
21 Bonoponnas cBs3b.

22 Hon-nonHBIC B3aUMOACHCTBH. .

23 KarnoH-m-B3auMOICHCTBHS.

24 7 -n-CTOKUHT- B3aNMO/JICHCTBHSL.

25 CynpamoriekyisipHasi XUMUSL — BO3MOXKHOCTH U MEPCIIEKTUBBI

26 CamocOopka ¥ caMOOpPTaHU3aIUs CYIPAMOJIEKYIIPHBIX CUCTEM.
2 3anporpaMMHUpPOBAHHbBIEC CYPAMOJIEKYIISIPHBIE CUCTEMBI.

28 CynpamodieKyJisipHasi XuMUsl OJIUMEPOB

29 CynpaMoJieKyJIsIpHbII CUHTE3

30 CynpamoJIeKyJIsIpHOE COJIECTBUE CUHTE3Y

31 CynpamoiiekyssipHasi HAHOXUMUSL.

32 CynpamoiiekyisipHas XeMUOHHKA.

33 [lepcniekTHBBI CynTpaMONeKyAAPHON XMMUNUN.

7.4. OOpasen coiepkaHUsl 3K3aMEHALMOHHOIO Ouiieta (MpU HAJIMYMM SK3aMeHa I10
JTUCITUTLIINHE)
burer 1
1 CynpamosneKyssipHble COeMHEHUS.
2. CympamoJieKyIspHbIe aHCaMOJIU.
3. Camocbopka 1 caMOOpraHu3alysl CylpaMoIeKyIIpHbIX CUCTEM.

8. PACITIPEJEJIEHUE BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYUYAIOUIINECA

OO0mrast orieHKa 3HaHUN O0yYaroIMXCs MO AUCHUIUIMHE MpoBoauTcs no 100-6amnbHoi
HIKajie UCXO0/d U3 MaKCUMyMa, MPUBEACHHOIO B Tabnuie Huke. OpraHn3almoHHO-y4eOHas pa-
00Ta B ayAUTOPUM OLIEHUBAETCS HAa OCHOBE TAKUX KPUTEPHUEB KAaK IOCEIAeMOCTb 3aHITHH,
CBOEBPEMEHHOE M KaU€CTBEHHOE BBINOJIHEHNUE JOMAILIHUX 3aJaHUH, aKTUBHOCTh BO BpeMsI IIpo-
BEJICHUS JICKIIMOHHBIX M NMPAKTHUECKUX 3aHATUH (ydacTHe B OOCYXIEHUHM TEKYLIEro W MpoW-
JICHHOTO MaTepuaia, perieHre 3a1aq 1 T.11.).

8.1. Cewmectp 2, ounas Gpopma oOy4deHHS

Homepa pasnenos Buzibl paboT MaxcnmaibHoe KojH-
4ecTBO 0aJIIOB
OpraHu3aioHHO-y4eOHas paboTa B ay IUTOPUH 20
CamocTositenbHas paboTa 20
1-5
KonTtponpsHas pabora 10
HUTOI'O 50
OK3ameH 50
OOt UTOT 3a CEMECTP 100

8.2. Cewmectp 2, 0uHO-320uHas popma 00yUEHHS

MaxkcuMalbHOE KOJIH-

Howmepa pa3nenoB Busl pador
pa pasit JBLP 4eCcTBO 0aJIoB
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OpraHu3aioHHO-y4eOHast padoTa B ayJUTOPUH 30
CamocTositenbHast paboTa 20

1-5
KontponbHas padora 10
HUTOI'O 50
DK3aMeH 50
OOt UTOT 3a CEMECTP 100

CooTBeTCcTBHE 0AJITIOB OLICHKE

OrieHKa 110 MITHOAIILHOM IIKaJIe
KonuuectBo 0anioB u3 >
100 ECTS Ok3ameH, nuddepeHIInpoBaHHBI 3a- 3aver
yer

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4YTEHO
75-79 C Xopottio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPHUTEIHHO —
35-59 FX HE 3a4TEHO

0-34 - HEYIOBJIETBOPUTEIHHO F———

9. OBECIIEYEHUME OBPA30OBATEJIbHOI'O ITPOLIECCA AJIA JIMLL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xoxe peanuzauuy AUCHUIUIMHBI UCIIOJIB3YIOTCS CIEIYIOLIUE JOMOIHUTEIbHbIE METO-
IbI O0YYCHHSI, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M IMPOMEKYTOYHOH aTTecTalluyd 00ydJaro-
IIMXCS B 3aBUCUMOCTH OT X WHAMBHIYAIbHBIX OCOOCHHOCTEH:

1) JUTS CJICTIBIX M CITA0OBUISIIMNX:

— JEKIUU OPOPMIISIFOTCS. B BUE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMO-
IIBI0 KOMIIBIOTEPA CO CIEIMATIM3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUeHUEM;

— JUTSL BBITIOJTHEHUS 3aJaHUsl IPU HEOOXOAMMOCTH MPEAOCTABISIETCS YBEIHMUMBa-
I0II€e YCTPOMCTBO; BO3MOXKHO TaKX€ HCIIOJIb30BAaHWE COOCTBEHHBIX YBEJIMUYMUBAIOIIUX
YCTPOMCTB;

— MMCbMEHHBIC 3a/1aHusI ODOPMIISIFOTCS YBETMYCHHBIM HIPUGPTOM.

2) JUTSI TITYXHUX U CTa00CTBIIIANINX

— JeKIuu 0pOPMIISIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA;

— MUChMEHHBIC 33JJaHUS BBIIIOJHAIOTCS Ha KOMIIBIOTEPE B MUCEMEHHOU (popme;

— 9K3aMeH MPOBOJAUTCS B MMMCbMEHHOU (hOpMe Ha KOMIBIOTEPE; BO3MOKHO MIPOBE-
neHue B popmMe TeCTUPOBAHUSI.

3) JUTSL JIWIT C HApYIIEHUSIMH OTIOPHO-/IBUTATEIHLHOTO armapara:

— JEKIUU OPOPMIISIFOTCSI B BUJE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMO-
IIBI0 KOMITBIOTEPA CO CIECIMATIM3UPOBAHHBIM ITPOTPAMMHBIM 00eCIIeUYeHUEM;

— MMMCbMEHHBIC 3a/IaHMsI BBITOJTHSIIOTCS HA KOMITBIOTEPE;

— 9K3aMEH M 3a4€T MPOBOASTCS B YCTHOU (hOopMe WU BBHITIOTHSIOTCS B MHUCHMEH-
HOM opMe Ha KOMITIBIOTEPE.

[Tpu HEOOXOAUMOCTH TpEAyCMaTPUBAETCS YBEIHUYECHHUE BPEMEHH JIJIsl TTOJITOTOBKU OTBE-
Ta.

[Tpouienypa mpoBefeHHs] TPOMEKYTOUHOM aTTecTalluu JUIsl 00ydaromuXcsl yCTaHABIIH-
BaeTCs ¢ y4€TOM HMX WHIWBHAYAIBHBIX TCHUXO(U3UYECKUX ocoOeHHocTel. [Ipomexyrounas
aTTeCTaIUsl MOXKET MPOBOAUTHCS B HECKOJIBKO ATAIOB.
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[TpoBenenue mporeaypbl OLIEHUBAHHS PE3YIbTATOB OOYUCHHS JIOIMYCKACTCS C UCIOJb-
30BaHHEM JMCTAHIIMOHHBIX 00Pa30BaATEIBHBIX TEXHOIOTHA.

O6GecneunBaeTcs 10CTYI K HHGOPMAIIMOHHBIM U OMOInorpaduueckuM pecypcam B CeTH
WuTepHeT 1u1st Kaxa0ro odydaromerocs B popmax, alaiTUPOBAHHBIX K OTPaHUYCHHSIM MX 3]10-
POBBSI U BOCIIPHUATHUS HH(DOpMAIUH:

1) JUTSI CTICTIBIX ¥ CTTAa00BUISIINX

- B TICYaTHOHN opMe yBeITHMUeHHBIM mpudToMm;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

2) JUTS TITYXUX U CIa0O0CITBIIIAIINX

- B IIEYaTHOH opme;

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA.

3) JUTSE 00YJArOIIUXCS C HAPYIICHUSMU OIOPHO-IBUTATEILHOTO arrapara:

— B [I€YaTHOM (opme;

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA.

10.  MATEPUAJIbHO-TEXHUYECKOE OBECIIEUYEHUE YYEBHOT'O TTPO-
LIECCA

YueOHubie 3ansTHs poBosaTcs B |X yae6HOM Kopiryce Jonl'Y (r. Jonenk, yn. [opca,
17a). lna npoBeeHuUs JEKIIMOHHBIX U MPAKTHUECKUX 3aHATHI TpeOyeTcs ayauTopus, 00opy-
JIOBaHHAsl MEJIOBOM MJIM MapKEpHOM OCKOM, MylIbTUMEIUNUHBIA IPOEKTOP U 3KpaH, HOYTOYK,
KOMIUIEKT y4eOHOIl mMe0enu Juisi CTy/IeHTOB, pabouee MecTo mpemnojiaBarens, Boixoq B MHTep-
HET — MPOBOIHOM WM € HCIONb30BaHreM Wi-Fi.

Jist caMoCTOSTENbHONH PabOThI HCIONB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE PECYpPCHI
Hayunoii OMOIMOTEKM yHHMBEpPCHUTETa M APYTHX SJCKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeTou4Yeckoe obecreyeHne, MPeACTaBIeHHOEe B Y4eOHO-METOJAMYECKOM KaOWHeTe
['maBHOTO KOpITyCa (ayn.405).

[Tpy u3y4eHUu TUCHUIUIMHBI TPUMEHSIOTCS 3JEKTPOHHOE 00y4YEeHHE U TUCTaHIIMOHHBIE
o0Opa3oBarenbHbIE TEXHOJIOTHUH.

C ucnonb30BaHUEM PECYpPCOB JUCTAHLIMOHHOTO OOpa3oBaHMs OCYIIECTBISETCS TEKY-
LU KOHTPOJIb 3HAHUM 00y4YaroluXcsi HA OCHOBE TECTUPOBAHUS U TIPOBEPKHU PE3YJIbTATOB Ca-
MOCTOSITEIbHOIN paboThI.

11.  PEKOMEHJYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEepaTypa

1 Crun, 1. B. Cynpamonekynspaas xumus [Texer] : 82 1. T. 1/ 1. B. Ctun, A. JI. O1BYxA ;
nep. ¢ anri. M. I'. Bapmasckoii u ap. ; nox pea. A.FO. Husanze u ap. - M.: AkaneMkHura,
2007. - 479 c. Tekct: HEMOCPEICTBEHHBIN.

2. Crun, J1. B. Cynpamonekynspaas xumus [Texcr] : 82 1. T. 2/ JI. B. Ctun, . JI. O1BYxA ;
nep. ¢ anri. WM. I'. Bapmasckoit u ap. ; mox pea. A.FO. Huaaze u np. - M.: AkagemkHura,
2007. - 485 c. TekcT: HEMOCPEICTBEHHBIH.

3. TypoBckuit H.A. IIpakTuKkyM KOMIIBIOTEpHOM CTPYKTYpHOH XHMMuHU: ydyeOHOe mocobue /
H.A.Typosckuii. — Joneux: 'OV BIIO «/lonHY», 2018. — 145 ¢

4. Typosckuit H.A. [TpakTHKyM KOMIIBIOTEPHOM CTPYKTYPHON XUMHUU [ DJIEKTPOHHBIN pe-
cypc]: yae6noe nmocooue / H.A.Typosckuii. — Jlonenk: 'OY BIIO «/louHY», 2018. — 145
¢ TekcT: HenmocpeACTBEHHBIN.

5. TypoBckuit H.A. TIpakTHKyM KOMMBIOTEPHOH CTPYKTYpPHOM XHMMHUHU [DJIEKTPOHHBIN pe-
cypc]: yuebnoe mocooue / H.A.Typosckuii. — Jlorenk: [OY BIIO «/{oaHVY», 2018. — 145
c. TekcT 351eKTpOHHBI.
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11.2. lononHuTeNbHAS IUTEPATYpA

1. Supramolecular reaction of lauroylperoxide with tetraalkylammonium Bromides
INLA. Turvskij at. al. // Oxidation Communications. — 2010. — Vol. 33, Ne 3. — P. 485-501.
Tekcr anekrponnsiid. http://repo.donnu.ru:8080/jspui/handle/123456789/4318

2. Supramolecular Decomposition of the Aralkyl Hydroperoxides in the Presence of
Et4NBr [Dnexrponnsiii pecypc] / N. A. Turovskij at al. // Polymer Products and Chemical Pro-
cesses: Techniques, Analysis and Applications / ed. Richard A. Pethrick, Eli M. Pearce, Gen-
nady E. Zaikov. —Toronto ; New Jersey : Apple Academic Press Inc., 2014. — Sect. Il : Special
Topics. — P. 270-285. — DieKTpoH. TEKCTOBBIC JaH. TeKCT AIIEKTPOHHBIN.— PexumM gocryma:
http://repo.donnu.ru:8080/jspui/handle/123456789/4324

12.  HMHO®OPMALUNOHHBIE PECYPCBI

1. Undopmuo : anektpoH. crupaBouHuk / OO0 «PUHOULl». — Mocksa : U3aar. nom
«Hudopmuoy, [20187— ]. — URL: https://www.informio.ru (gara obpamenus: 19.05.2023). —
TeKcT : 3JIeKTPOHHBIM.

2. IPR SMART : Beck xorTeHT IBC Ipr books : nmudporoii odpazosar. pecype / OO0
«Aii Ilm DOp Memua». — [CapatoB : Al [lu DOp Memua, 2022]. - URL:
http://www.iprbookshop.ru (mara oopamenus: 19.05.2023). — Pexxum jgoctyma: ajisi aBTOPHS3.
nonib3oBareneil. — Tekcr. Aynuo. M300paxeHus : 3J€KTPOHHBIE.

3. Jlanb : amekTpoH.-6ubn. cucrema. — Cankt-IlerepOypr : Jlans, cop. 2011-2021. —
URL: https://e.lanbook.com/ (nata obpammenus: 19.05.2023). — TekcT : 21eKTpOHHBIN. — Pexum
JOCTYTA: JUIsl aBTOPU3UP. TIOTH30BATEICH.

4. COb : KoHcopluuyMm ceTeBbIX JIeKTPOH. 0-K / DeKTpoH.-01b1. cucteMa «Jlauby» npu
nojaepkke AreHtctBa ctparter. uHunuatuB. — Cankt-IlerepOypr : Jlans, cop. 2011-2021. —
URL: https://seb.e.lanbook.com/ (nata oOpamenusi: 19.05.2023). — Pexum noctyna : ams moib-
30Baresel opraHu3anuil — ydyacTHUKOB, noAnucuyukoB JbC «JlaHby.

5. Book on lime : ngucranu. o6pasosanue / u3n-so KJY MI'Y um. M. B. JlomoHocoBa.
— Mocksa : KIIV, cop. 2017. — URL: https://bookonlime.ru (nara obpamenus: 19.05.2023) —
Texct . U300paxenue. YcTHas pedb : SJIEKTPOHHBIE.

6. Hayunas snekrponnast Oubimoteka elibrary.ru : mHpOpM.-anamut. mopran / OO0
Hayunas snextponnas 6ubaunorexa. — Mocksa : OOO Hayu. snektpoH. 6-ka, cop. 2000-2022.
— URL: https://elibrary.ru (nata oopamenwust: 19.05.2023). — Pesxxum goctyna: ist 3aperucTpup.
MOJb30BaTeen. — TEKCT : JIIEKTPOHHBIM.

7. Cyberleninka : nayd. snektpon. 6-ka «KubepJlennnkay / [E. Kucmsixk, [[. Cemsiukun,
M. Ceprees ; OO0 «Uteoc»]. — Mocksa : KubepJlenunka, 2012. — URL: http://cyberleninka.ru
(mara obpamenus: 19.05.2023). — TekcT : SMEKTPOHHBIM.

8. OnextponHsbIii kaTanor Hay4ynoit 6ubamnorexu JJoHEKOro rocy1apCTBEHHOTO YHHU-
Bepcuteta. — [onernxk : Hb {onl'Y, 1999— . — URL:

http://catalog.donnu.education (nara o6parenusi: 01.01.2023). — TeKcT : 2I€KTPOHHBIH.

13. T[MTPOIT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatuBHas auuen3us oY Ne 46484614)

2. Microsoft Office (kopropatuBHas munen3us Jorl'Y Ne 46472919)

3. Microsoft Visual Studio (sunensust nporpammsl Dream Spark juist Beiciux yueo-
HBIX 3aBEJICHUIN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (niuuensuu GPL, Apache,
BSD n1st cB0OG0AHOTO MPOTPaMMHOTO OOECTICUCHHUS).


http://repo.donnu.ru:8080/jspui/handle/123456789/4324
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