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PABOYAS IPOT'PAMMA YUYEBHOMW AU CUUIIJIMHBI

«CYTIIPAMOJIEKYJISIPHASL XUMWS»

HaHpaBHGHHG IIOATOTOBKH!

MarucTepckas nporpamma.

O6pasoBaresbHas PorpamMMa:

Kpanudukamnus:

dopma 00ydeHUs:

04.04.01 Xumus
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aKajeMuyecKas Marucrparypa
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[Iporpamma  cocTapjieHa  Ha ~ OCHOBaHWM deniepaibHOrO  TOCYIapCTBEHHOIO
00pa30BaTEIPHOIO CTaHAApTa BBICIICTIO obpazosanns (PI'OC BO) nanpapienus HOATOTOBKH
04.04.01 Xumust, yTBEPKICHHOrO MPUKa3oM MHHHCTEPCTBA oGpasoBanus U Hayku Poccuiickor
®enepanuu Ne 655 ot 13 urons 2017 r.;

[lopsinka opranu3anuu yueOHOro mpomnecca B 00Opa3oBaTeIbHBIX OpraHU3alHaX BBICIICTO
npodpeccHOHANBEHOr0 00pasopanus JJoHemKoU Hapopuoit PecrryGnuku, yTBEPKICHHOTO MPUKA30M
MunucrepcTsa obpazosanus 1 Hayku JTHP Ne 1171 ot «10» HostOpst 2017 1.5

y4eGHOTO I1aHa ¥ OCHOBHOH 00pa30BaTe/bHOM NPOrpaMMEI BBICIIETO mpodeccuoHaaIbHOTO
00pa30BaHMsl HAIpPaBICHHUs MOJrOTOBKH 04.04.01 Xuwmusi, paspaboranneix B 'OV BIO
«JloHeNKW HAIMOHAIbHBIN YHUBEPCUTETY.

PazpaboTyuK:

JloneHT Kadeapbl PU3MICCKOH XUMUH, , '
K.X.H., IOIEHT é/k’ H.A. TypoBckwit
- WW /4

[IporpamMma y4eOGHOH JMCUMILTHHBI YTBEPIK/ACHA HA 3aCC/IaHHA kadeapbl  (PU3HIECKON

XUMUH
[Iporoxon Ne 13 ot «28» mapra 2020 T.

3apeayromuil kadeapoi B.M. Muxainpuyk

[Iporpamma  y4eOHOW — IMCLMIIIMHBI 07106peHa  yd4eOHO-METOIMYECKOH  KOMHUCCHEH
XUMHUECKOTO (aKyabTeTa
ITpotoxon Ne 3 ot «15» anpenst 2020 r.

[Ipescenarens yaeOHO-METOAMICCKOH A ‘ /
KOMUCCHH (paKyJIbTeTa /;7{/ & H.B. SI6no4ykoBa
(/ /




1.  OBJIACTH IPUMEHEHUMA U MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLHECCE

Hucuunnuuna  «CymnpaMoieKysisipHas — XUMHUsS»  OTHOCHUTCS K  BapHaTUBHOM  4YacTu
(b1.B./IB.3)yuebHoro miana mo HampaBicHHi0 moarotoBku 04.04.01 Xumwust (Marucrepckas mpo-
rpamma Xumus). JUCHMITIMHA peanu3yeTrcs Ha XHUMHYECKOM (akynbrere Kadeapoil (uzmueckoi
xumus. s u3ydeHus JaHHOW y4eOHOM IUCHUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHHS M HaBBIKH,
(dhopMupyeMbIe TPEAINISCTBYIONIMME U COMYTCTBYIOIUMU JUCIUILIMHAMU: HEOPTaHUUYECKasl, OpraHu-
yeckas, ¢pusznueckas xumus. ducuumnuna «CynpamMoieKylispHas XUMUsS» SBISETCS OCHOBOM st
MIPOXOKJCHHSI HAYYHOW TPAKTHKU W BBIOJHEGHUS BBIMTYCKHON pabOThl Maructpa. XHWMHK, MOCIE
W3Y4YEeHUs] JAHHOW IUCUUIUIMHBI, JOJDKEH 00JafaTh CIIOCOOHOCTSMU M YMEHUSMH CaMOCTOSITENBHO
N0OBIBAaTh 3HAHUS W3 PA3JIMYHBIX UCTOYHUKOB, CUCTEMATU3UPOBATH MOJYYEHHYIO CTPYKTYPHYIO WH-
dopmarnuio. DopMupoBaHUE TAKOTO YMEHHS MPOUCXOAUT 3a CUET ydacTusi O0y4aronuxcs B 3aHSATHU-
SIX, BBITIOJTHEHHSI KOHTPOJIBHBIX 3aJaHWI M TECTOB, BBITIOJHEHUS JTaOOPATOPHBIX padoOT, HAIMCAHUS
KYPCOBBIX U BBINTYCKHBIX KBATH(PUKAIMOHHBIX paboT. [Ipu 3ToM camocTosiTenpHas paboTa CTyIEHTOB
UIPaeT pellarollylo pojib B X0/1€ BCEro yueOHOro mpolecca.

2.  CTPYKTYPA JUCIUIIJINHBI

Xapaxkmepucmuxa yueOHoll OuCyUnIUHbl
Hanpasnenne noarotoBku 04.04.01 Xumus
Marwucrepckas mporpamma Xumust
OO6pazoBaTenbpHasi mporpaMmma aKaJieMHuecKasi MarucTparypa
Kpanuduxarms MarucTp
KosimuecTBo comepkarebHbIX MOYJICH 1
JucuunnuHa 6a30B0l / BApUaTUBHOM YacTH
o0pa30BaTeIbHOM MPOrpaMMbl BAPHATHBHAM HacTh
®opmsl kouTpost (MK, sk3amen, 3a4er) 1 MOyNBbHBIN KOHTPOJIb, | HK3aMeH
Mokasatemn ouHas (opma oOyye- | 3aouyHas popma oOyue-
HUS HUS

KonndecTBo 3a4eTHbIX eaAnHUIL (KPEAUTOB) 3
I'ox monroToBkn 1
CemecTtp 2
KommgecTBo gacos 108
- JIGKITMOHHBIX 14
- IPAKTUYECKUX, CEMUHAPCKHUX -
- 1a0OPaTOPHBIX 14
- CAMOCTOSATENbHOM paboThI 80

B T.4. MHIMBHIYQJIbHOC 3a/IaHNC -
HepaenpHOE KOIUYECTBO YacoB, 7.2

B T.4. ayTUTOPHBIX 2

3.  ONHNCAHHME JUCHUIIJINHbBI

Ileau u 3agaumn

Heap nzyyenuss aucuuminHbl «CynpaMosieKyIsipHas XUMHUS»— GOPMUPOBAHUE Y CTYJIEHTOB
MaHoOpambl 3HAHUU O aTOMHO-MOJIEKYJSIPHON apXUTEKType U JIEKTPOHHON CTPYKTYype XUMHUYECKHX
COCTMHEHHI Ha MOJIEKYJISIPHOM M CYIIPAMOJIEKYIIPHOM YPOBHSX.




3aoauu oucyunIUHbL.

- PACKpBITh TAHOPAMY KOHLEILHNM CYIIPAMOJIEKYIIPHON XUMHUH;

— PacKpbITh 3aKOHOMEPHOCTH aTOMHO-MOJIEKYJISIPHOM apXUTEKTYpPbl U 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJIIPHOT'O U CYIIPaMOJIEKYJISIPHOIO YPOBHS OpraHU3allK BEILIECTBA;

— IIOATOTOBUTH CIELMAIIMCTA - XUMHUKA, KOTOPBIMA, ONMPAsCh HA OCHOBHBIC KOHLIENIIUNA aTOMHO-
MOJIEKYJIAIPHON apXUTEKTYPBI, JIEKTPOHHON CTPYKTYpPbl XUMUUYECKUX COCIMHEHHUN U CyIIpaMo-
JEKYJISPHOM XMMUU CMOXKET OOBSCHUTh MEXAHU3M CYIIPAMOJIEKYJIIPHBIX KaTAIUTUYECKUX pe-
AKILIMM.

TpeGoBanuss K pe3yabTaTaM OCBOCHHS IMCHUILIMHBI. [Ipolecc u3ydeHus IUCLHUIUIMHBI
«CynpamonexyisipHas XMMHUs» HallpaBiieH Ha (JOpMUPOBaHHUE 3JIEMEHTOB CIEIYIOLUINX KOMIIETEHIMH
B cootBeTrcTBUU ¢ PI'OC BO P® nanpasnenus noarorosku 04.04.01 Xumus 1 ocHOBHOM 00pa3oBa-
TEJBHOM IporpamMMmbl BBICIIEr0 NPO(ECCHOHANBHOIO 00pa3oBaHMs HANpaBJIEHUS IOJATOTOBKU
04.04.01 Xumust (Marucrepckas mporpamma: Xumus):

YHUGeEpcanbHble KOMNEMeHUYUU:

—CIOCOOHOCTh OCYIIECTBISATh KPUTUYECKUI aHAIMU3 MPOOJIEMHBIX CHUTyallMii Ha OCHOBE CH-
CTEMHOT0 T0JIX0/1a, BhIpabaThiBaTh cTpateruto aeictuii (YK-1);

— CMOCOOHOCTH YIPABJISTh MPOSKTOM Ha BCEX dTarax ero xu3HeHHoro 1ukia (YK-2);

— CIIOCOOHOCTh OPraHMU30BbIBATh U PYKOBOJUTH pabOTON KOMaH/Ibl, BhIpabaThiBasi KOMaHIHYIO
CTpAaTErHIo JUIs AOCTIKeHUs noctaBieHHol e (YK-3);

— CIIOCOOHOCTH NMPHUMEHSTh COBPEMEHHBIE KOMMYHHUKATUBHBIC TEXHOJIOTHH, B TOM YHCIIE Ha
MHOCTPAHHBIX S3bIKAX, [UIS aKaJIEMUYECKOro U npodeccronansHoro B3anmoeincteus (YK-4);

— CIIOCOOHOCTH aHATM3UPOBATh U YUUTHIBATh Pa3HOOOpa3ne KylIbTyp B IPOIecce MEXKYIBTYP-
noro B3aumoseiicteus (YK-5);

— CIIOCOOHOCTH OTPENEIATh M PEAN30BbIBATH IPHOPUTETHI COOCTBEHHOM JEATEIBHOCTH M CIIOCO-
ObI €€ COBEPILICHCTBOBaHMs Ha OCHOBE camoolieHkH (YK-6).

obwenpogeccuonanbrbvie KOMnemeHyuu:

— CHOCOOHOCTh BBINOJHATh KOMIUIEKCHBIE SKCIEPUMEHTAJIbHBIE U PACUETHO-TEOPETUUYECKUE HC-
ClIieJOBaHMsI B U30paHHOW 00JaCTH XUMHUHM WM CMEXKHBIX HayK C HCIIOJIb30BAHHEM COBPEMEHHBIX
npruOOPOB, MPOrPAMMHOTO OOecrieueH s 1 0a3 TaHHBIX TpodeccroHanbHoro HazHaueHus (OITK-1);

— CIOCOOHOCTh aHAJIM3UPOBATh, UHTEPIPETUPOBATH U 000OIIATh PE3yNbTAaThl SKCIIEPUMEHTAIb-
HBIX M PACYCTHO-TEOPETHICCKHX pabOT B M30paHHOW 00JIaCTH XUMUH WK cMexHbIX Hayk (OITK-2);

— CIIOCOOHOCTBH MCIIONIb30BATh BBIYUCIUTEIbHBIE METO/ABI U aJaITUPOBATh CYIIECTBYIOIIME MPO-
rpaMMHBIE IPOYKTHI TS PellieHus 3a1a4 npodeccuonanbroi nesirensrocti (OITK-3);

— CIOCOOHOCTh TOTOBUTH MYyOJIMKAIMM, Y4acTBOBaTh B NMPO(PECCHOHANBHBIX TUCKYCCHUSX, MPEJ-
CTaBIATh PE3YJbTaThl MPOPECCHOHATBHON JEATEIbHOCTH B BHJIE HAYYHBIX W HAyYHO-TOMYJISPHBIX
noxianos (OITK-4).

npogheccuonanvnvle Komnemenyuu, COOTBETCTBYIOIIUE BHIY (BUAaM) NpodeccCHOHATBHON
NesITeIbHOCTH, HAa KOTOPbIE OPUEHTUPOBAaHA MTPOrpaMMa MarucTparyphbl:

HAYYHO-UCCTIe008aMENbCKAS O€SMENbHOCb.!

—  CHOCOOHOCTBIO MPOBOJUTH HAyYHBIE HCCIIEIOBAaHUS 110 CHOPMYIUPOBAHHONW TEMAaTHKE, CaMO-
CTOATEIBHO COCTABJIATH IJIaH UCCJIEI0OBAaHUS U MOJydyaTh HOBBIE HAayUHbIE U MPUKIIAIHbIE pe3yibTa-
toI (ITK-1);

—  BJaJICHUEM Teopuel U HaBbIKaMH MpaKTU4YeCKoW paboThl B n30panHoil oOnactu xumuu (I11K-
2);

— TOTOBHOCTBIO MCIIOJIB30BaTh COBPEMEHHYIO alnaparypy IpHu IPOBEJEHUHN HAyYHBIX UCCIIEN0-
Banwuii (IT1K-3);

—  CIIOCOOHOCTBIO YYacTBOBATh B HAYUHBIX JTUCKYCCUSAX U MPEACTABIATH MOJyYEHHbIE B UCCIIE-
JIOBaHUSX PE3YJbTaThl B BUJE OTUETOB M HAYUYHBIX MyONMKaMi (CTEHIOBBIE NOKIAAbI, pedeparsl u
CTaThH B MepHOANYCCKOi HayuHoi medatu) (ITK-4);

Op2aHU3AYUOHHO-YNPABNIEHYECKAs OesMeNbHOCb.!



—  BIIQJICHUEM HaBBIKAMH COCTaBJICHUS IUIAHOB, IPOTPaMM, MPOCKTOB U JPYTUX IUPEKTHBHBIX
nokymentoB (I1K-5);
—  CIIOCOOHOCTBIO OIPEEIISATh U aHAIM3UPOBATH MPOOJIEMBI, TNIAHUPOBATh CTPATETHIO MX pellle-
HUs1, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a pe3ynbraT aesteasHoct (ITK-6);
HAY4YHO-Neoazo2uieckas 0esimeabHOCmb.
— BJIAJICHHEM METOJaMU OTOOpa MaTepualia, IPernoJlaBaHusi U OCHOBAMH YIPAaBJICHHUS MPOIEC-
coM 00y4eHHs B 00pa30BaTeIbHBIX OpraHu3anusix Beiciiero oopasosanus (I1IK-7).

B pe3yabrare udydyeHnusi y4ueOHOH IMCHUIIMHBI CTYJAEHT J0JIKEH:
3HATh:
- OCHOBHBIE KOHIIETIIINY CYIIPaMOJIEKYJIIPHON XUMMUH;

OCHOBHBIE IOHATUS aTOMHO-MOJIEKYJISIPHOM apXUTEKTYpPhl CYNPAMOJIEKYISPHBIX XMMHUYECKUX
COCTUHEHUH.
KJIFOYEBBIE KOHILIETIIIUU CTPYKTYPHOU CYIIPaMOJIEKYJIIPHON XUMUH;
3aKOHOMEPHOCTH CBSI3U JIEKTPOHHOI'O CTPOCHMSI CYNPAaMOJIEKYJISIPHBIX XUMUYECKUX COEIUHE-
HUM C UX CBOMCTBAMHU U PEAKIIMOHHOM CIIOCOOHOCTHIO.
yMeThb:

— MOJTy4YaTh CTPYKTYPHO-XUMHUYECKYIO HH()OPMAIMIO CYIPaMOJIEKYISIPHBIX OOBEKTOB METOJaMHU
MOJIEKYJISIPHOTO MOJEJINPOBAHMSL:

— OIpECIUTh PABHOBECHYIO CTPYKTYPY OOBEKTOB CYIPaMOJIEKYJISIPHON XUMUM,

— IIPOBECTU KOH(POPMALIMOHHBIN aHAIIN3;

— paccuuTaTh SHEPTUI0 MOHU3ALMU B OPOUTAIBHOM, BEPTUKAIBHOM U aMa0aTUUYECKOM MpUOIIH-
KCHUH,

— paccuuTaTh SHEPTUIO 00Pa30BAHUS CYNIPAMOJIEKYIISIPHBIX XUMHUUECKUX COECUHEHUH.

— paccuMTaTh AMIOJIBHBIE MOMEHTBI M HCIOJIb30BaTh MX JJIi OOOCHOBAHUS PE3Yy/IbTaTOB KOH-
(hopmMaImoHHOTO aHAIIN3a;

— aHAJIM3UPOBATh IOJIYYEHHBIE PE3YyJbTAThl, ONUPASICh HA 3HAHUSA KOHLENLUN CTPYKTYPHOU Cy-
MPaMOJIEKYJIAPHOU XUMUH;

— HCII0JIB30BaTh IPOrPaMMBbl CTPYKTYPHOM XMUMHUH I PEIIEHUSI XUMUUYECKUX 3a/1a4;

— OCYIIIECTBUTD NMOUCK HEOOXOIUMBIX (PU3UKO-XUMUYECKUX JTAHHBIX B AJEKTPOHHBIX UCTOYHHKAX
Hay4YHOI XUMHUYECKOH HH(pOpMaLInY;

— MIPUMEHSTh CBOM 3HAHUS HA MPAKTUKE U BJIAJETh HaBbIKaMH pabOThl C COBPEMEHHBIMH KOMIIb-
IOTEPHBIMU TEXHOJIOTUAMH CTPYKTYPHOU XUMUHU;

— TBOPYECKHU MOAXOAUTH K PELICHUIO 331a4H;

— MIPOBOJIUTH MOMCK CTPYKTYPHOH MH(OPMAIK B COBPEMEHHBIX 3JIEKTPOHHBIX PECypCax;

— IIPOBECTH U 0OOCHOBATh BBIOOP METOAA CTPYKTYPHOW XMMHH, KOTOPBIM HEOOXOIUM JUIsL pe-

LIEHUS TOCTaBJICHHOMN 3aJa4u,

- OpPUEHTUPOBATHCS B KPYre OCHOBHBIX MPOOIEM COBPEMEHHON CTPYKTYPHOU CYMpaMOIeKysip-

HOM XUMUH.
6/1a0emo.

- MPUMEHEHUS] OCHOBHBIX METOJOJIOTUNA CTPYKTYPHON XMMUU JUIsl aHAJIM3a CBOMCTB CyINpamoJie-
KYJISIPHBIX XUMUYECKUX COCTMHEHUM.

- HaBBIKAMHU MPUMEHEHHSI OCHOBHBIX METOJIOJIOTHII COBPEMEHHBIX KOMITHBIOTEPHBIX TEXHOJIOTHI
KBAaHTOBOM XMMUH;

- HaBBIKAMH COBEPIIEHCTBOBAHUS M PA3BUTHSI CBOETO HAYYHOrO MOTEHIINAIIA.



4.  COILEPXAHMUE JUCIHUIIVIMHBI U ®OPMbI OPTTAHU3ALIUN

YYEBHOI'O TIPOLHECCA

IMopsinkoBbIiA HOMEP U HAMMe-
HOBaHMeE TeMbI

Kpartkoe conep:kaHue TeMbl

Cooeporcamenvhutii mooyas 1

Tema 1.

CynpaMosieKysipHas XUMHSL:
BO3HUKHOBEHHUE, pas3BUTHE, TEp-
CITIEKTHUBBI.

[IpenmeTr u 00BEKTHI CynpamoieKkyisspHod xumuu. Hccne-
JIOBaHUsl, 3aJI0KUBILIUE OCHOBBI CYIIPAMOJICKYJIIPHON XMMHUM.
Hcropust u3ydeHus] HEKOTOPBIX THITMYHBIX OOBEKTOB CyIpa-
MOJIeKYyJIsIpHONH Xumun. KiroueBast KoHLIenuus cymnpamolie-
KynsgpHOl xumuu. CynpamoieKyJIspHblE COEIUHEHUS.
Cynpamonekyssipabsle aHcamOiau. HeoOxoaumble npesrno-
CBUIKU TOSIBJICHUS CYIPaMOJIEKYJIIpHOW XUMHUHU. DHIO- U
HK30MOJIEKYIISIpHbIE MaKpOLMKINYECKHE XUMHUYECKHUE CO-
enuHenus. CTpykrypHas nedopmanus KpayH-3(QUPOB,
KPUNTaHAOB, chepaH/IoB U MOJAH/IOB B peakIusx o0pa3o-
BaHUs CyNIPaMOJIEKYJISIPHBIX COETMHEHUI.

Tema 2.

MonekynsapHoe  pacro3HaBaHUE
pEaKTaHTOB B peakuusx 00pazo-
BaHUS CYMNPaMOJICKYJISIPHBIX CO-
€IMHECHU M.

MornekynsipHOE paclo3HaBaHUE PEAKTAaHTOB B CyIpaMolie-
KYJSIpHBIX peaklMsx. BbIOOp peakTaHTOB XHMHUYECKOM
peakuuu. MonekynspHas nHdopmanus peakranToB. Kune-
TUYECKU CTAOMUJIbHBIE CYHNPAMOJIEKYJISIPHBIE KOMILIEKCHI.
Kunernyeckass 71aOMIBHOCTh CYNPaMOJIEKYJISIPHBIX KOM-
iekcoB. TepMoanHamMHuuecKkasi CTabMIIBHOCT CyIIpaMoJie-
KYJISIPHBIX KOMIUIEKCOB. MOJIEKYJISIPHBIN TOKUHI peaKkTaH-
TOB Ha YpOBHE MX B3auMmojeilcTBuil. XenaTHblil 3G (eKT B
IIPOLIECCE MOJIEKYJIIPHOTO pacloO3HAaBaHHUs PEaKTAHTOB.
Maxkpouukinnyeckuii 3p@exT B npoiecce MOJIEKYISIPHOrO
pacrio3HaBaHMs peakTaHTOB. TemruiaTHblil ¢ dexT. Kune-
TUYeCKUN TeMmraTHell 3Qdext. TepmonnHamuyeckuit
TeMIIATHBIN 3 (eKT.

Tema 3.

KommiemenTapHOCTh MOJIEKY-
JSpHON MH(GOpPMAIIMK PEaKTaHTOB
Ha YPOBHE WX B3aMMOJICHCTBHUSI.

KommiemMeHTapHOCTh 3apsiIoBOM MOJIEKYJIIPHOM HMH()OP-
Mallii PEaKkTaHTOB Ha ypOBHE UX B3anMojencTBus. Kune-
TUYECKU WHEPTHBIE CYIPAaMOJIEKYJIIPHBIE KOMIIICKCHI.
KommiemeHTapHOCTh  OpOUTAIBHOW MOJIEKYNISPHOM HH-
dopmManMy peakTaHTOB HAa YPOBHE HMX B3aHMMOJAEHCTBHSL.
KoMIIEeMEHTapHOCTh CTEPEOXUMHYECKON MOJIEKYJISIPHON
MH(OpPMAIIUU PEaKTaHTOB Ha YPOBHE UX B3aUMOIEHUCTBUS.
[IpyHIMIT ABOMHOM KOMIUIEMEHTAPHOCTH MOJIEKYJISIPHOU
MHpOpPMALUK PEaKTAaHTOB Ha YPOBHE MX B3aUMOICHUCTBUS.
JlnHaMuueckass KOMIUIEMEHTapHOCTb MOJIEKYJIIPHOM HWH-
dbopMaluu peakTaHTOB HA yYPOBHE UX B3aUMOJCHCTBHUSL.
MornexkynsipHas camocOopka. CympaMolneKysipHas camo-
coopka. CrnonrtanHas accouuanus. CamoopraHu3zaius.
HekoBasieHTHast perukanus, IpoLecc CaMOpEeILIUKaL|H.
Kunernyeckass 1naOMIBHOCTh HEKOBAJICHTHBIX  CBSI3EHl.
Anoctepuueckue 3pdeKTsl. Anocrepuueckue KoHpopma-
MOHHbIE M3MeHeHus. [lonokuTenbHas KOONEepaTUBHOCTD.
[TocnenoBarenbHas U perylIupoBaHHas d(PEKTOPaAMU Camo-
cOopka. 3amporpaMMHUpPOBaHHBIE  CYIPaMOJIEKYJSPHbIE
CUCTEMBI.




Tema 4.
CynpamoJieKyisipHble
NENCTBUSL.

B3anMO-

Acouuarsl stHyc-Monekyn. H-cBsi3b.. JIumnosnb-aumnosibHbIe
OPUEHTALIMOHHBIE B3aUMOJIEHCTBHS peakTaHToB. [loTeHnu-
an JlxuHca. JMNoJIb-KBaJAPYIOJBHBIE OPUEHTALMOHHBIE
B3aUMOJICUCTBUSL PEaKkTaHTOB. VHIyIIMPOBAHHBIA JTUIIONb.
NHayKImoHHbIE B3aMMOJECHUCTBUS PEAKTAaHTOB. MIHOBEH-
HbI QUIoJib. /(McriepcCuOHHBIE NUIOJb-AUINOIbHbBIE B3au-
MOJEHUCTBUS PeakTaHTOB. YpaBHeHue JloHnmoHa. Jlucnep-
CHOHHBIE JIUIOJIb-KBAIPYIIOJIbHBIE B3aUMOJCHUCTBUS pPEaAK-
TaHTOB. [loTeHUMan OUIONb-KBAAPYIOIBHBIX JUCIEPCU-
OHHBIX B3aMMOJICHCTBUM pPEAKTaHTOB. JlHCIIEpCHOHHBIE
KBaJPyIO0JIb-KBAPYIIOJIbHbIE B3aUMOJICUCTBUSI PEAKTAHTOB
M IIOTEHIHAJl dTUX B3auMoAeiucTBui. OH-IHUIIONbHBIC
B3aUMOJICUCTBUSL peakTaHTOB. (CTEKMHI-B3aMMOJIEHCTBUS
peaktanToB. [ mapodoOHBIE B3aUMOICHCTBUSI.

Tema 5.
CynpaMoneKysIpHbIil  MEXaHU3M
XUMHYECKHUX PEaKUi

Cynpamonekyinspuble peakuuu. CynpaMmoneKkyispHble Ka-
TaIUTUYECKNE peaKIUUd. XUMHUUYECKasl aKTUBALUs pEeaKTaH-
TOB CYIPaMOJIEKYJISIpHBIX peakuui. VICTOYHMK >SHepruu
JUI XUMUYECKOM akTuBanuu cyocrpara. OCHOBHbIE ITAIlbI
XUMHUYECKON aKTUBALMU PEAKTAHTOB CYNPAMOJIEKYJISIPHBIX
peakuuii. [Toctynar I'enpu o MexaHnzMe pepMeHTaTUBHBIX
peakuii. Iloctymar Anbdpena Beprepa o MexaHusme
depmenTatuBHbIX peakiuid. [Toctynar Omuns Puiepa o
MexaHu3zMe QepMeHTaTUBHBIX peakiuid. [loctymar [Mayms
Opauxa o MexaHu3Me (pepMeHTaTUBHBIX peakuuil. IlocTy-
natr [lenuena Komwanna o mexaHusme (hepMEHTAaTHBHBIX
peakuuii. KuHernueckas cTaOUIBHOCTH WHTEPMEIHATOB
CyNpaMoOJIEKYJIApHBIX peakuuid. TepmonmHamuyeckas cra-
OMJIBHOCTh HMHTEPMEAMATOB CYNPAMOJIEKYJISIPHBIX peak-
017078

Tema 6.
CynpaMoIeKyJISIpHBIA KaTaln3.

buomumMernueckuii moaxon k paszpaboTKe CyMpaMoJieKy-
JSApHBIX KartanuTuyeckux cucteMm. CynpaMosieKyisipHble
KaTAJINTUYECKUE CUCTEMBI CO CBA3BIBAHMEM KaTajlu3aropa.
CynpamonekysipHble KaTalUTUYECKUE CUCTEMBI CO CBS-
3pIBaHMEM cyOcTpara. CynpamoieKysIsIpHbIH KaTaluTH4de-
CKMil MuKpopeakTop. Kunernyeckas cxema CynpaMoJIeKy-
JSAPHOM KaTalnuThyecko peakuuu. Kunernueckue mapa-
METPBI CYIPAMOJIEKYJIIPHOM KaTaTUTUYECKOM pPEaKInu.

Tema 7.
AKTyanbHblE HamNpaBlIEHUS CY-
IIPAMOJIEKYJIIPHON XUMHUH.

MonekynspHble UCYNIpaMOJIEKYIJISIPHBIE YCTPOMCTBA U Ma-
muHbl. Potakcansl. Karenanbl. CymnpamoliekyinsipHas WH-
xkeHepusa. MonekyinsapHsle Kinroud. CynpaMolIeKyisipHbIE
XoNoAWIbHUKU. CymnpaMoNeKyssipHas XUMHs TOJUMEPOB.
CynpamornekyisipHi Matepuansl.  CynpamonexyispHas
HaHoxuMmus. CynpamonekyisipHas ¢potoxumus. Cynpamo-
neKysipHas anekTpoxumus. CynpamMoseKysspHas XeMHO-
HuKa. CynpaMoNeKyJIsIpHasi CEMUOXHUMHMSL.
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TemaTnueckuii miian

CoaepsxareJbHbIA MOAYJIb 1

KoaunuecTBO 4acoB

Ounas ¢popma o0ydeHus1

B T.4.
o O O 1 1
HasBanmus coaep:katejibHbIX MOYJIeil . S E % o g =
u rem S| E| 2| 8| EE| B
2 2 = S & | 58
2 > S | 33| E3
Tema 1. 16 2 2 12
CympamoliekyisipHas XUMHS: BO3HUKHO-
BEHHE, PA3BUTHE, IEPCIIEKTUBBI.
Tema 2. 16 2 2 12
MounekynsspHOE paclo3HaBaHUE peak-
TAHTOB B PEAKIUAX 00pa30BaHUsS CyIpa-
MOJIEKYJIIPHBIX COECAMHEHUMN.
Tema 3. 16 2 2 12
KommiemeHTapHOCTh MOJIEKYJIIPHOM
uH(OpMaIMK pPEeaKTaHTOB Ha YPOBHE HUX
B3aUMOJICHCTBUSI.
Tema 4. 16 2 2 12
CynpaMoJIeKyJIIpHbI€ B3aUMOJICHCTBHUSL.
Tema 5. 16 2 2 12
CympaMoJIeKyIsIpHBIH MEXaHU3M XUMHU-
YECKUX PEaKLUU
Tema 6. 15 2 2 11
CynpaMonieKyIsipHbIA KaTaln3.
Tema 7. 13 2 2 9
AKTyallbHbIE HalpaBJIeHUS CyIpaMoJie-
KYJISIPHOW XUMHH.
Hmozo 108 14 14 80
no cooepcamenbHomy mooynio 1

5. METOAWYECKHME PEKOMEHIALIMHA JUIS IPOBEJAEHUS
JEKIMOHHBIX, TPAKTHYECKNX U JIABOPATOPHBIX 3AHSTHI

[TpakTrueckue 3aHATHS HE TPEyCMOTPEHbBI Y4EOHBIM IJIaHOM

TEMBI JJEKIIUOHHBIX 3AHSATHN

MNe Konuuecmeo
Hazeanue memut
n/n JacoB
1. | CympamosnekynspHas XUMHUs: BOSHUKHOBEHHE, PA3BUTHE, TICPCIICKTUBHI. 2
2. | MonekynspHOe paclio3HaBaHWE PEAKTaHTOB B PEAKIUAX 00pa3oBaHUS 2
CynpaMOHeKy.HSIpHLIX COGI[PIHGHHﬁ.
3. | KommemeHTapHOCTH MOJIEKYJISIPHON WH(OPMAIIUK PEaKTaHTOB HAa YPOBHE 2




HX B3aUMOJICUCTBUA.
4. | CynpaMmonexkyisipHble B3aUMOACHCTBHUS. 2
5. | CynpaMonekynspHbIii MEXaHU3M XUMHUYECKHX peakuil 2
6. | CynpamonexynspHbIi KaTanus. 2
7. | AxTyalbHble HallPaBJICHUS CYNIPAMOJIEKYISIPHON XUMUU. 2
BCET'O 14
TEMBI IABOPATOPHBIX 3AHSTUI
Ne Konuuecmeo
Ha3zeanue memui
n/n 4yacoB
1. | Aunamuueckast KOMIIJIEMEHTAPHOCTD CYNPAMOJIEKYIISIPHBIX COEIMHEHUH. 2
2. | CtpykTypa U TepMoauHamuKa oOpa3oBaHHUS KOMILIEKCOB KPUIITAHAOB C 2
HMOHAMH METaJJIOB
3. | MonekynsapHoe MOJEIMPOBAHHE CTPYKTYpPHl chepaHoB M HUX METAILIO- 2
KOMILJIEKCOB
4. | MonekynsapHoe pacro3HaBaHUWE MpPU OOPA30BAHUU CYMPAMOJIEKYISIPHBIX 2
KOMILJIEKCOB IEPOKCHUI0B
5. | MonexkyJspHbI TOKMHI CHUCTEMBI OPraHUYECKUN MEPOKCHUJ — TaJOreHUJ, 2
TETpaaIKUIaMOHUS
6. | [IporHo3upoBaHue pPEaKIMOHHON CHOCOOHOCTH CYHpPaMOJIEKYJISPHBIX 2
KOMIUIEKCOB OPraHU4ECKUX EPOKCHU/IOB
7. | MonexkynspHblii AU3aiH IPEAOPraHU30BaHHBIX MOJIEKYJIIPHBIX CUCTEM 2
BCEI'O 14
6. METOAWYECKHUE PEKOMEHJAIIU ITO OPTAHU3ALIUN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB.
OPTAHM3AIIUS CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
Ne Konuuecmeo
Ha3zeanue memui
n/n 4acoB
1. [CynpamonekynsipHas XUMUS: BOSBHUKHOBEHUE, pa3BUTHE, IEPCIIEKTHUBBI. 6
NuauBuayanbHas padota (1. 1). 6
2 MornekysipHOe paclio3HaBaHHE PEAKTAHTOB B pEaKLUsAX 0Opa3oBaHUs CY- 6
" [mpamoneKyNISIpHBIX COSIMHEHUH.
WuanBrayansHas padoTta (1. 2). 6
3 KoMIieMeHTapHOCTh MOJIEKYJISIpHON MH(GOpPMAaIlUU PEaKTaHTOB Ha YPOBHE 6
" [MX B3aUMOJEHCTBUS.
NuauBuayanbHas padota (1. 3). 6
4. |CymnpaMoJIeKyJIIpHbIE B3aMMOIEHCTBHS. 6
WunBrayanbHas padoTta (1. 4). 6
5. [CympamonexkynspHblii MeXaHU3M XUMUYECKUX peaKnuit 6
uauBuayanbHas pabota (. 1 u m. 5). 6
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6. [CympamonexynspHbIi KaTanus. 6
unuBuayansHas padota (1. 5). 5
7. | CynpamMoiiekysipHble MallHHBI. 4
CyrnpamoeKyisipHasi CEMUOXUMHSL. 5
BCEI'O 80

7. UHAUBUAYAJBHBIE 3ATAHUS
HNupuBuayanabHas padora

Lesb: oBnageTh TeOpUEH W MPAKTHKOW MOJEKYISIPHOTO MOJAETHPOBAHUS OOBEKTOB CYMPaMOJIEKY-
JIAPHOU XUMHH.

1. Ilony4uTh MOJEKYISPHYIO MOJENb 3HAO-KOH(pOpMauM MakKpoUUKIndeckoro s¢upa 18-
KpayH-6. J{ns moctpoenus: 2D-3cku3za u 3D-mMonenu coeuHeHus UCI0b30BaTh MIPOTPaMMHBIN KOM-
wieke HyperChem. IIpoBectu onTUMH3aLKI0 MOJEKYISPHOW reoMeTpUH 00BbEeKTa CpeaCTBaMU Ipo-
rpammHoro komiuiekca HyperChem. Metox pacdera — MOneKyisipHas MEXaHWKa, CHIIOBOE TIOJIE -
MM-+. [lomyuuTh CTPYKTYpHYIO MOJeNb KOH(popMaluu KpayH-3(upa, KOTOPYIO NIPUHUMAET COEIu-
HEHHE B KOMIUIEKCE ¢ MOHOM Kayusi. PaccumTarh pa3HOCTh SHEPrHil HI0- M IK30- KOH(OpMaIuit
KpayH-3¢upa. PaccunraTh BeIMUYMHY TEIUIOTHI KoMIulekcooOpa3zoBaHus (AHown) Mpu 0Opa3oBaHuM

KOMILIEKCA KpayH-2(upa ¥ HOHA KaJus.
]

2. TlocTpouTh CympaMoOJIeKyJISIpHBIE HAaHOYACTHIIBI STHYC-MOJIEKYN — W30MepoB R-¢draneBoit
KHUCIOTHL. [IpoBeCTH KBAaHTOBO-XMMHUYECKUN pacyeT MOJIy4YEeHHBIX CYIpPaMOJIEKYJIPHBIX HAHOYACTHIL
U COOTBETCTBYIOIIUX KOH(OpMEpoB R-(hTaneBoil KUCIOTHI OJHUM H3 METOIOB MOIYIMITHPUIECKOM
KBAaHTOBOM XMMHH B PEXHME ONTUMHU3ALMU MOJEKYIsIpHONH reomerpun npu 298.15 K. Onpenenutsb
JUTST Kakoro o0bekTa pabothl: suepruto mpu 0 K u mpu 298.15 K, cranmapTHyro SHTaIbINIO 00pa-
30BaHMsl, SHTponuio npu 298.15 K, cBoboanyto suepruto I'm60ca npu 298.15 K.

R "1&‘ -
By, ey o 4
X ,gsﬁ.‘% %71. ;’i Ay o g}\;’g}z‘

3. Ioxyunuts paBHOBECHBIE KOH(pUTYpaLuu napa-R-kanukc[4]apeHa, KOTOPbIE COOTBETCTBYIOT
koH(popmepam I - IV, B mpubamxeHnn METOA0B TOTYIMIUPHUIECKON KBAHTOBOW XUMHH. BBITIOIHUTH
pacyer 3HTaJIbIUU 00pa3oBaHMs U CBOOOAHOM sHepruu ['m66ca oOpa3oBaHus B MPUOIMKEHUH METO-
na AMI1 mis | — IV kondopmepos napa-R-kanukc[4]apena npu 298 K. Onpenenuts Haubomnee cra-
OunbHBIN KOHpOpMep napa-R-kamukc[4]apena. Onpenenuts nmapamerpbl KOH(OPMAIIMOHHOTO paB-
HOBecusnapa-R-kamkc[4]apena.
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4. Tlomyuuts 3D Mozaenb AUTOMHOTO perentopa 1. BeIMOIHUTE ONTUMHU3AIMIO MOJICKYIISIPHOK
reomeTpun o0bexTa Metogamu MM+ u PM3. Paccuntars MOMHYIO SHEPTHIO MOJIEKYJIBI U SHTAIBITHIO
oOpa3oBaHus B pamkax metoga PM3. BusyanusupoBaTh MOBEPXHOCTh MOJIEKYJISPHOTO AJIEKTPOCTa-
THYECKOTO MOTEHIMANA, BBISIBUTh O0JACTH CTPYKTYPBI MOJIEKYJIBbI, CHOCOOHBIE CBA3BIBATh KaTHOHBI
MetauioB. [Toayuuts 3D Moaens koMmruiekca penentopa 1 ¢ 1Bymst KaTioHaMu (MOH A — Zn**, non B
— Li"). BBIIOMHUTS ONTUMH3AIHUIO MOJIEKYISAPHOM reoMeTpun 06bekTa Metogamu MM+ u PM3. Pac-
CUMUTATh MOJHYIO SHEPTUI0 KOMIUIEKCA M SHTANBINIO 00pa3oBaHus B pamkax merona PM3. Paccuu-
TaTh TEIUIOBOW APQEKT peakuu 00pa30BaHUs KOMIUIECKCA.

OCH, ?CN,‘

Sl

H,CO OCH, HyCO,_

CALLL

0—" N "N”"CHy
-lon A

o

ASIoN
L
YRG!

! 1
OCH; OCH,

—
<0
'8

~o

)

0.

lon

PenenTop 1

5. O60ocHOBaTh MPUHILHUIT JBOMHON KOMIUIEMEHTAPHOCTH MOJEKYIIpHOW MH(OpPMALUU B MPO-
L[ECCE MOJIEKYJIIPHOIO PACIIO3HABAHUS PEAKTAHTOB CYNPAaMOJIEKYIISIPHBIX PEAKIIHIA.

8. KOHTPOJIbHBIE BOIIPOCHI K TIPOMEXYTOUYHOM ATTECTALIUH.

CynpaMoJieKyJIsIpHbIE COEAUHEHHUS.

CympamornekynsipHast XUMUSI.

Konuenmus cynpamonexyaspHOro MeXxaHu3Ma XUMHUYECKUX PEaKIuil.
CynpaMosnieKysipHbIE pEaKIIUH.

CynpaMosieKysipHble KaTAIUTUYECKUE PEAKIIHH.

XuMuYeckasi akTUBAIUsl pEaKTaHTOB CYIIPAMOJIEKYISPHBIX PEaKIINM.

OcCHOBHBIE 3Talli XMMUYECKOM aKTUBAI[MM PEAKTaHTOB CYINPaMOJIEKYJISIPHBIX PeaKIuil.
[Toctynat ['enpu 0 MexaHu3Me (hepMEHTATUBHBIX peaKIuil.

[Tocrynatr Anbdpena Bepaepa o mexaHnsme pepMEHTATUBHBIX PEaKIUii.

0. TMocrynar Dmuns dumepa o MexaHn3Me PEPMEHTATUBHBIX PEAKIIHIA.

RHoOoo~NoakrwNE

9. OBPA3EIl BAPUAHTA MOJYJbHOI'O KOHTPOJISI U KPUTEPUI OLIEHVUBAHUS

TrOY BIIO «JIOHEIKUA HAIIMOHAJIbHBIA YHUBEPCUTET»
Xumnueckuil pakyabrer

Hanpasnenne noarotToBku: 04.04.01 Xumus

Marucrepckas nporpamma: XUMHUSA

[Iporpamma moaAroToBKu aKajJjeMUYecKasi Marucrparypa
Cemectp 2

VYyeOHast AUCHUIITIMHA CynpamoJiekyJasipHasi XUuMHS
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MOAYJBHASA KOHTPOJIbHASI PABOTA
BAPHUAHT Nel
1. Konuenuus cynpaMoieKyJIsIpHOTO MEXaHU3Ma XUMHUECKUX PEaKIIUi.

2. CympaMolieKyJIspHbIe KaTaTUTUYECKHE PEaKIInH.
3. XuMuyeckas akTUBAIHsI PEAKTAHTOB CYNPAMOJICKYJIAPHBIX PEAKIIHH.

VYTBep:kIeHO Ha 3aceqaHuu Kadeapsl GU3NIECKO XUMUH,
poTOKOJ Ne 0T « » 20 T.

3aB. kadeapoii
[Ipenonasarens

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJIA

Homep 3apanus Koaun4yecTBO 0a/1710B
3aganue 1 10
3agaHue 2 10
3aganue 3 10
Bcero 30

9. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA
(meopemuueckue 8ONPOCHL K IK3AMeHY, obpaszey duiema u Kpumepuu OYeHuaHus)

Teopemuuecxue 680NPOCHL K IK3AMEH)Y

1. CynpamonekynspHble cOeIMHEHUS.

2.  CympaMonekynsapHas XMMHUS.

3. KoHuenmus cynpamMoseKyIsSpHOro MEXaHN3Ma XUMHYECKUX PEaKIIHii.

4.  CynpaMoseKyIspHbIE PEAKIIUH.

5.  CynpaMoneKy/ISpHbIE KaTaIUTHIECKUE PEAKIINH.

6. Xumunueckas aKTHBAIUs PEAKTAHTOB CYNPAaMOJIEKYISPHBIX PEAKIIUH.

7. OcCHOBHBIE 3Tall¥ XMMUYIECKOH aKTHBAIIMM PEAKTAHTOB CYMPaMOJIEKYIISPHBIX PEAKIIUA.

8. Tocrynar I'enpu 0 MexaHu3Me ()epMEHTATHBHBIX PEAKIIMiA.

9. Tocrynar Ansdpena Beprepa o Mexanu3me ()epMEHTATHBHBIX PEAKIIHIA.

10. Tocrynar Dmuns ®uimepa o MexaHu3Me (epPMEHTATHBHBIX PEAKIIMIA.

11. Tlocrynar Anedpena Dpauxa o MexaHu3Me (PEPMEHTATHBHBIX PEAKIIHIA.

12. Tocrynar Jlennena Komanaa o MexaHu3Me ()epMEHTATHBHBIX PEAKIIMIA.

13. Kirouepas KoHLENIHS CyNpPaMONIEKyISPHONA XUMUH.

14. Heobxomumble NPEANOCHUIKU MOSBIEHHS CYIPAMOJIEKYIISPHOM XMMHUH.

15. MonekynsapHoe pacrno3HaBaHHe PEaKTAHTOB B CYIIPAMOJIEKYJIIPHBIX PEAKIIUSIX.

16. MonekynsapHas nH(GOPMALKs PEAKTAHTOB.

17. KoMmieMeHTapHOCTh MOJIEKYJISPHON HHPOPMAIMH PEAKTAHTOB HA YPOBHE UX B3aUMOJIEH-
CTBHSL.

18. KommnuemeHTapHOCTb 3aps10BOi MOJIEKYISAPHON HH(POPMALIMU PEAKTAHTOB HA YPOBHE UX
B3aMMOJIEHCTBHS.

19. Kunetnuecku cTaGUIBHBIE CYNPAaMOJIEKYIISPHBIE KOMILIEKCHL.

20. KuHeTHueckd MHEPTHBIE CYTIPAMOJIEKY/IAPHBIE KOMILIEKCHI.
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21. Kunetnueckas NaGUIBLHOCTH CYIIPAMOJIEKYJIAPHBIX KOMILIEKCOB.
22. TepMmoauHaMuyecKas CTaOUIBHOCTh CYIPAMOJIEKYIISPHUX KOMILIEKCOB.
23. KoMmieMeHTapHOCTh OPOUTATLHON MOIEKYISIpHOM HH(OPMALIMU PEAKTAHTOB HA YPOBHE
MX B3aHMOJICHCTBUS
24. KoMmnaeMeHTapHOCTh CTEPEOXHMHUSYECKOH MOJIEKyISpHON HH(POPMALIMHE PEAKTAHTOB HA
YPOBHE UX B3aUMOJCHCTBUSI.
25. Tlpuuun aBoiHON KOMILIEMEHTAPHOCTH MOJEKY/IAPHON HH(OPMAIMK PEaKTaHTOB Ha
YPOBHE UX B3aUMOJAECHCTBHUS.
26. Jlunamuueckas KOMILUIEMEHTAPHOCTh MOJIEKYISAPHOM HH(OPMALMU PEAKTaHTOB PEaKTAHTOB Ha
YPOBHE UX B3aMOJCHUCTBUA.
27. MornekyIapHbIi JOKHHI PEAKTaHTOB HA YPOBHE MX B3aHMOJCHCTBHS.
28. Xenarsblii 5gdekT B npoLecce MOJIEKYISIPHOTO PACIO3HABAHMS PEAKTAHTOB.
29. Maxkpouukirueckuii 5QQeKT B mpolecce MOIEKYIIPHOrO Paclo3HABAHUs PEAKTAHTOB
30. Temmnnatsiii 3¢pdexT.
31. Kunernueckuii TeMIIaTHbIHA 3B QeKT.
32. TepMoaMHAMMYECKHI TEMIIATHBINA 5QeKT.
33. Kunernueckas ceJeKTHBHOCTb CYIIPaMOJIEKYISAPHBIX PEaKIIHil.
34. TepmoauHaMuyecKas CEIEKTUBHICTH CYNPAMOIEKYISPHUX PEaKIuii
35. CuHTOHBI CynpaMOJIeKy/IIpHbIX COEMHEHUN U UX SHEPTETHKA.
36. BomopoaHas cBA3b.
37. Accouuarsl sHyc-MOJIEKYL.
38. Dmueprus H - cBsasu
39. Jnuna H - cBa3u
40. VYcnosue FamunsToHa - Aiibepca s H-acconuaTos.
41. Wsmenenwue mmnbl -X-H...cBsa3u B H- acconuarax.
42. Kondurypauus pparmenty ~ X - H...Y~ B H- aconmarax
43. UsmeHenue 3apsaa Ha MOCTUKOBOM aToMe Bojoposa B H- acconmarax
44, WK- cnekrpockonus H- acconmaros.
45. TIpogumu IS H — acconuaros.
46. SIMP-cnektpockonus H- acconuaros.
47. JunonsHbll MOMeHT H- acconuaTos.
48. [Tpeobnanaronuii TUTT B3aMMOICUCTBUS U HaNpaByieHOCTh H — cBsi3m.
49. Opo6uransHO-31MEKTpOCTaTHYECKAs KOHIENus H - cBa3mu.
50. Dmueprus H - cBszu
I'OY BITO «JOHELIKUI HAIITMOHAJIbHBIIT YHUBEPCUTET»
Xumuyeckuit GpakynbTeT
Hanpasnenve noarotToBku: 04.04.01 Xumus
Marucrepckas nporpamma: XUMUS
[IporpamMma noAroToBKH aKkajgeMuyecKasi MarucTparypa
Cemectp 3
VYyebHas TUCIUTUTMHA CynpamoJiekyJsipHasi XUuMHs

BHJIET Nel

1. Kunernueckasi CeIEKTUBHOCTh CYIPaMOJIEKYISIPHBIX PEaKIIUM.
2. TepmoauHamMuueckast CEJIEKTUBHICTh CYMPaMOJIEKYIIPHUX peaKuil
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3. CHHTOHBI CyNPaMOJIEKYJISIPHBIX COeIMHEHUN U UX SHEPTeTHKA.
4. 1lpunun ABOWHOIN KOMILIEMEHTAPHOCTH MOJIEKYIISIpPHON HHPOpPMAIIMK PEaKTaHTOB Ha

YPOBHEC UX B3aHMOﬂCﬁCTBHH.

VYTBepxkIeHO Ha 3aceaHuu Kadeapsl GU3NIECKON XUMUH.
IIporokom Ne OT _«» 20 roma

B npuBeneHHbIX TecTax yKa)XHUTE MMPaBUIIbHBIA OTBET (MPaBUIbHBIX BapUAaHTOB OTBETA OJUH

3aBeayromuii kadenpoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3aganus KosaunyectBo 6a/1510B
3ananue 1 25
3amanue 2 25
3amanune 3 25
3amanue 4 25
Bcero 100

11. OBPA3ELl TECTOBOI'O 3AJAHUA

WJTU HECKOJIBKO).

1. [poananuzupoBath CTpyKTypy MO (y1)
y1=...17 C11@sa) T C12Qs)t...
U OIIpEJeNIuTh TUI BKJIaga B 00pa3oBaHue XUMHUECKOH cBsi3u S — AO, KOTO-
pble IEHTPUPOBaHbI Ha aToMax A u B.
a. CBS3BIBAIOILIMM BKIAJ;
0. aHTHBA3BIBAIOIIMIT BKJIAJI.
B. HECBSI3LIBAIOIINII BKJIAI.
2. [poananuzupoBath CTpyKTYpy MO (y2)
o= ...- Coaapx(a) T C22@px@) T ..
U OIIpEJeNIuTh TUI BKJIaga B 00pa3oBaHue G-XMMHUYECKO# cBsi3u p — AO, Ko-
TOpBIE HEHTPUPOBAHBI HA aTOMax A u B.
a. CBS3BIBAIOIIMM BKIAJ;
0. aHTHBA3BIBAIOIIMI BKJIAL;
B. HECBSA3BIBAIONINH BKIIA]I.
3. [Ipoanamu3upoBats cTpykTypy MO (y2)

Wo=...- C1@pxa) T C220px@)t- ..

" OnpCACIIUTb TUII BKJIaJa P — AO, KOTOPBIC HECHTPUPOBAHBI HA aTOMAax An B,

ove

B 00pa30BaHUE T -XUMUYECKOHN CBS3H.
CBSI3BIBAIOIINM BKJIA/I;
AHTHUBS3BIBAIOIINN BKJIA,
HecBs3piBaronmii BKIaI.
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[Ipoanamu3uposats cTpykTypy MO (1)
Y1=...7 C11Qga) + C120px(B)T. ..

U OIIpEAEIUTh TUII BKJIaJa S U p — AO, KOTOpbIE LIEHTPUPOBAHBI HA aTOMax A
u B, B 00pa3oBaHne XMMHUYECKOM CBS3H.

Ad. CBS3BIBAIONINIM BKJIQT,
0. aHTUBSA3BIBAIOIINI BKJIA,
B. HECBS3BIBAIOIINI BKJIAI.

S AO uenpupoBanbsl Ha aToMax A U B 1 00pa3ytoT ... KOMOMHAIHIO.

Q—Q

Br16paTh KOMIIOHEHTHI C21Ps(A) U C22Ps3) MO KOHTpoIUpyroLIe 3Ty XUMU-
YECKYIO CBSI3b:

Y= .. .C210s(A) -.. C220smB)

CBSI3BIBAIOIIYIO;
AHTHUBS3BIBAIOLIYIO;
HECBS3BIBAIOLIYIO.
- C210s(A);

+ C210s(A);

- C220s(B);

+ C22Qs(B)-

¥ ol wo

px 1 S AO neHpupoBaHbl Ha aToMax A U B 1 00pa3yroT ... KOMOMHAITUIO

Br16paTh KOMIIOHEHTBI C21Ppx(A) M C22QpxB) MO KOHTpOIMPYIOLIEH 3Ty XH-
MUYECKYIO CBSI3b:

W= ...CoPpx(A) --- C22PsB) +

CBSI3BIBAIOIIYIO;
AHTHUBA3bIBAIOITYIO ;
HECBA3BIBAIOLIYIO.
-C210px(A);

+ C210px(A):

- C220s(B);

+ C2oQs(B).

¥ oM dw o

Pz AO nenpupoBanbl Ha aToMax A U B u 006pa3yioT ... T-KoMOMHAINIO

Br16paTh KOMIIOHEHTBI C21Ppz(a) U C22QpzB) MO KOHTpONUpPYIOLIEH 3Ty XU-
MHUYECKYIO CBSI3b:

Wo=...c210pz(A) - C22Ppy(B) +

a. CBA3BIBAIOIIYIO;
0. aHTUBSA3HIBAIONIYIO;
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B. HECBS3BIBAIOIIYIO.
T.  -Co10pzA);

H.  + Ca1Ppza);

€. -C220pzB);

K. +C220pzpB).

12. KPUTEPUU OHIEHUBAHUSA

[To xypcy mpeamnonaraeTcsi MPOBEACHHUE MPOMEXKYTOUHOH aTTecTallud B BUJE MOIYJIBHOTO
KOHTPOJISL, U 9K3aMEHa. DK3aMEH CIAI0T CTYJECHTHI C LIE€JIbI0 TOBBIILIEHUS PEHTHHTA.
Pacnpedenenue 6annos, Komopule MO2ym HOYYUMb CHLYOCHMbL 8 RPOUECce U3YYeHUA

OUCUUNTTUHDL
Opranu3anuoHHO CPC Bcero
yueOnasi paGora HNupuBuayanbHaas | MoayabHblii | UHauBHayaibHasA
CTyAeHTa pabora KOHTPOJIb | TBOpYecKasi padora
Max 50 6amios max 10 max 40 100 6amioB
0asoB 0amnoB

IIxana coomeemcmeus 6an106 HAUUOHAIbHOIL UWIKATLE

Onenka Onenka mo OueHka 1o rocyiapcTBeHHOM HIKAaJie Onenka no rocy-
1o 100- (3x3ameH, (U depeHIMPOBAHHBIN 3a4eT) AapCTBEHHOMI
mKaJje 0aJIbHOM mKaJje (3a4er)
ECTS LHIKaJje
A 90-100 5 (0TAM4HO) 3a4TE€HO
B 80-89 4 (xoporo) 324TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPUTENBHO) 3a4TEHO
FX 35-59 2 (HeylOBJIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOHOCTBIO ITOBTOPHOM CHa4H
F 0-34 2 (HeylOBJIETBOPUTENBHO) C BO3MOXKHOCTBIO HE 3a4TEHO
MIOBTOPHOM CITauy MIPH YCIIOBHH 00s3aTEIHHO-
ro Habopa JIOTIOJIHUTENbHBIX 0aJIJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O MIPOLECCA

JlexuvoHHBIE 3aHATUS NPOBOJATCA B AyJUTOPHUH, OCHAILICHHOW MYJIbTUMEINNHON TEXHUKON U
nockoil. JlJabopaTopHble 3aHATHS IPOBOJATCS B KOMIIBIOTEPHOM KJ1acce, 000py10BaHHOM KOMIIBIOTE-
pamu ¢ JUIEH3UOHHBIM MPOTrpaMMHBIM OOeCrieueHHeM, JA0CTYNoM K cetu MHTepHer, cronamu, A0c-
koil. JlonmomuurensHoe obecneuenue: Wi-Fi 1octyn B Koprycax YHUBEPCUTETa, TEKCTOBBIE M JJIEK-
TpOHHBIE pecypchl HayuHoil OubinoTeku yHuBepcuTeTa
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14, PEKOMEHJOBAHHAS JIUTEPATYPA
No Kon-Bo
JK3EMILIA- Hanuuue
POB B OHO- | BIEKTPOHHOM

Hanmenosanne JTHOTEKE Bepcuu B ObC
JlonHY
OcHoBHast
1. | Ctun, 1. B. CynpamonekynspHas xumus [Texer] :B2 1. T. 1/ 40

. B. Crun, J. JI. O1BYynA ; nep. ¢ anra. . I'. Bapmasckoii u ap. ;
noj pea. A.YO. [lusanze u ap. - M.: Akagemkuura, 2007. - 479 c.
2. | Ctun, . B. Cynpamonexynsipuas xumus [Tekcr] : B2 1. T. 2/ 40
. B. Ctun, 1. JI. OtBYA ; nep. ¢ aura. W. I'. Bapmasckoi u ap. ;
non pea. A.YO. Huanze u ap. - M.: Akagemknura, 2007. - 485 c.
3. | TypoBckuit H.A. IlpakTMKyM KOMIIBIOTEPHOM CTPYKTYPHOM
xumun: ydebnoe mocodbume /H.A.Typosckmit. — Hdoneuk: I'OY 10 +
BIIO «lonHY», 2018. — 145 ¢

4. | TypoBckuii H.A. IlpakTukym KOMIBIOTEPHOH CTPYKTYpHOI

o Onex-
XUMUHU[ DIIEKTPOHHBII pecypcl]: yueOHoe nocobue TDOHHLLH +
/H.A.Typosckwuii. — Jonenk: 'OY BIIO «lorHY», 2018. — 145 gecypc

Cc

JlomosHuTEILHANA
5. | Supramolecular reaction of lauroylperoxide with | Dnekt-
tetraalkylammonium Bromides /N.A. Turovskij at. al. // Oxida- | ponHsbrit

tion Communications. — 2010. — Vol. 33, Ne 3. — P. 485-501. pecype ¥
http://repo.donnu.ru:8080/jspui/handle/123456789/4318
6. | Supramolecular Decomposition of the Aralkyl Hydroperoxides DekT-
in the Presence of Et4NBr [Dnextponnsiiipecypc] / N. A. Turov- | poHHBII
skij at al. // Polymer Products and Chemical Processes: Tech- pecypce
niques, Analysis and Applications / ed. Richard A. Pethrick, Eli N

M. Pearce, Gennady E. Zaikov. —Toronto ; New Jersey : Apple
Academic Press Inc., 2014. —Sect. Il :SpecialTopics. — P. 270-

285. — DIEeKTPOH. TEKCTOBBIE J1aH. — PesxuM nocryma:
http://repo.donnu.ru:8080/jspui/handle/123456789/4324

15. THOOPMAILIMOHHBIE PECYPChbI
http://mondnr.ru/ — MunucTepcTBo 00pa3oBanus u Hayku [loHenkoit HapomHo# Pecniyomuku
http://resobrnadzor.ru/— PecriyOnukaHckasi ciy»0a 1o KOHTPOJIIO U HAA30py B cdepe obOpazo-
BaHMS U HAYKH.

16. TITPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO(kopriopatuBnas nunensus JJOHHY, nmuiiensus Ne46484614);
2. WindowsOffice (koprioparusHas nutiersus JOHHY, nunensust Ne46472919);
3. MicrosoftVisualStudio (numensusimporpammber DreamSpark mist BICIIHX y4eOHBIX 3aBEICHUI);

Pabouast mporpamMmMa paccMOTpeHa W TepeyTBepKlleHa Ha 3acefaHuu Kadeapbl QU3ndecKoi
XUMUU C U3MEHEHUsIMU (0€3 M3MEHEeHHI) Ha roJ.
[Ipotokon Ne ot «» T.

3aBenyromuii kadeapoit B.M. Muxanpuyk
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