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IIporpamma yueOHOM nucuurunnbl «CynpaMosiexysisipHas XUMUsD» COCTaBJIeHa Ha OCHOBA-
HuM ["ocynapcTBEHHOro 06pa3oBaTeIbHOTO CTaHapTa BBICIIET0 NPOPECCHOHAIBHOIO 00pa3oBaHus
(I'OC BIIO) Honeuxoit Hapomuoi#t Pecriybmuxu (JIHP) mo nanpasnenuto nmojarorosku 04.03.01
XUMUs, YTBEPXKIACHHOIO MpHKazoM MuHucTepcTBa obpazoBanus U Hayku JIHP Ne 454 ot «20»
anpenst 2016 r.; mopsiaka opraHu3adi yuyeOHOro rmpoiiecca B 00pa3oBaTEeNbHBIX OPraHU3aALUAX
BhICIIEro mpodeccuoHanbHoro obpazoanus Jloneuxoit Hapoaunoit PecryOnuku, yTBEp:KIEHHOIO
npukazoMm MunucrepctBa obpaszoanusi U Hayku JTHP Ne 1171 ot «10» Hosi6pst 2017 r.; yuebnoro
IlaHa ¥ OCHOBHOM 00pa30BaTeNIbHOM IMPOrpaMMbl BBICIIEr0 MPO(PECCHOHATBHOIO 00pa3oBaHUs
HanpabyieHus moarotoBku 04.03.01 Xumus, pazpadoranneix B ['OY BIIO «/lonenknii HanmoHab-
HBI YHUBEPCUTETY.

Pa3zpaborumk:

JloueHT kadenpb! GU3NIECKOH XUMHH,

K.X.H., JOLEHT H.A. Typosckuii

[Iporpamma y4eOHOH IUCLMIUIMHBI yTBEPXK/IECHA Ha 3aceJaHuu Kapeapbl GU3HYECKON XH-
MUH
ITporoxon Nel3 ot «28» mapta 2020 r.

3aBeqyromui kapeapoit T7L¢ B.M. Muxanpayk

ITporpamMma y4eOHOH AMCHUILIHHBI 000peHa yueOHO-METOANYECKON KOMHUCCHENH XUMUYe-
cKoro ¢akyibTeTa
ITpotokon Ne 3 ot «15» ampenst 2020 r.

KOMHUCCHH (PaKybTeTa H.B. SI6noukoBa

Ilpencenarens yueOHO-METOANYECKOM g%j,u X p
U



1. OBJIACTDb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLECCE

VYueOnast nucruruimaa «CynmpaMoIeKyIsspHas XUMIE) OTHOCUTCS K BapUATUBHOM 9acTH Mpo-
deccruonanpHOTO Osoka nucturuvH (I16.BC.6) moarotoBku cryaeHToB OY bakanasp mo Hampagie-
Huto noaroroBku 04.03.01 Xumus. Jluciuruimmaa peanusyeTcst Ha XumuieckoM ¢akynbprere JJonHY
kadeapoi ¢puzmdeckoit xumun. OcHOBBIBaeTCs Ha 0a3e aucuuIumH: «Heopranuueckas Xumusy», ,
«Oprannueckas XxuMusy, «Dusznueckas xumusy», «KBanroBas xumusy», «MHpopmatukay. SABnsercs
OCHOBOM J1JIs1 BBITIOJTHEHUSI TUTITIOMHOM paboThl OakaiaBpa.

2. CTPYKTYPA JMCIMIIVIMHBI

Xapaxmepucmuka yueonoi Oucyuniunl

CrenmaabHOCTh 04.03.01 Xumus
Crenuann3amnus

OO6pa3oBareapHas mporpaMmma bakanaBpuat
Kpanuduxanms AkagemMuuecKuil OakantaBp
KonnuecTBo coziepkaTrebHbIX MOYJICH 1

JuctummHa 6a30Boi / BApUaTUBHOM 4acTu

. BapuaTtuBHas gacts npohecCHOHaTBLHOTO 0JI0Ka
00pa3zoBaTeIbHON MPOTPaMMBbI

®opwmbl kouTpoJist (MK, sk3amen, 3auer) MK, 3auer
Mokasatemnt ouHasi hoopma oOyde- | 3aouHas popma oOyue-
HUS HUs
KonndecTBo 3a4eTHBIX eAUHUILL (KPEAUTOB) 2.5
I'on moaroroBku 4
Cemectp 7
KonnuecTBo yacoB 90
- JIEKITMOHHBIX 18
- IPAKTUYECKUX, CEMUHAPCKUX -
- 1a0OPaTOPHBIX 18
- CaMOCTOSITEIbHON pabOThHI 54
B T.4. UHAMBHUAYaJIbHOE 3aJ]aHKe -
HenenrHOE KOIMYECTBO YaCOB, 5
B T.4. ayIMTOPHBIX 2

3.OIMCAHHUE JUCIIAITJIMHBI

Hean:

—  nedazocuueckas — (HOPMUPOBAHKUE Yy CTYIACHTOB IMAHOPAMbI 3HAHUN O aTOMHO-MOJIEKYJISIPHOM
APXHUTEKType M DJIEKTPOHHOW CTPYKType XHUMHUYECKHX COCIMHCHHH Ha MOJCKYJISIPHOM H
CYMPaMOJIEKYJISIPHOM YPOBHSIX;

—  oudaxmuyeckas. — YCBOCHHE 3HAaHWW, MPETYCMOTPEHHBIX IPOrpaMMoOM, Omaromaps IiejieHa-
MPaBIIEHHOMY COTPYIHUYECTBY MPETIOAaBaTENs U CTYACHTA;

—  MemoouuecKkas — BBIIEIUTH TJIIABHOE 3BEHO B KAXKION TeMme, 4To OynmeT crocobcTBoBaTh Gop-
MHUPOBAHUIO OCHOBHBIX MOHATHHA MO Kypcy, GOPMHUpPOBAHUIO 3HAHHWI B pEe3ylibTaTe aKTUBH3a-
Y TIO3HABATEIILHON JCSITEIBHOCTH CTYICHTOB, TPUMEHEHNE PA3INYHBIX METOJI0OB aKTUBHOTO
o0Oy4eHusl.

Sagaun:

— PacCKphITh IAHOPAMy KOHLEILUN CYIIPAMOJIEKYISIPHOU XUMUH;

— PacKpBITh 3aKOHOMEPHOCTH aTOMHO-MOJIEKYJISIPHON apXUTEKTYPHI U AJIEKTPOHHOU CTPYKTYPhI
MOJIEKYJISIPHOTO M CYIPaMOJICKYJISIPHOTO YPOBHSI OpraHU3alliy BEIeCTBA;
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— MOATOTOBUTH CHEIMAINCTA - XMMHUKA, KOTOPBIH, ONIUPAsICh HA OCHOBHBIE KOHLEIIUSAN aTOM-
HO-MOJIEKYJISIPHOW apXHUTEKTYpPhl, MIEKTPOHHOU CTPYKTYPbl XMMUYECKUX COCAUHEHUN U CY-
IPaMOJIEKYJISIPHOM XUMHH CMOXET OOBSICHUTh MEXaHU3M CYNPaMOJIEKYISIPHBIX KaTaluTHye-
CKHUX pEaKLHi.

TpeGoBanus K pe3yjabTaTaM OCBOEGHMS JIMCUMIIMHBI: [Iporecc M3ydeHHs] AUCHUTIIMHBI
«CymnpamoneKymsipHas XUMUs» HaIlpaBIeH Ha (OPMHUPOBAHUE DIIEMEHTOB CIEAYIOIINX KOMIETECH-
uuii B cootBerctBuu ¢ ['OC BIIO JIHP no nHanpasnenuto noaroroBku 04.03.01 Xumusi 1 OCHOBHOM
00pa30BaTeNbHONW MPOTrpaMMBbl BBICHIETO MPO(GECCHOHAIBHOTO 00pa30BaHMs HANpPABICHUS IOITO-
toBKkHU 04.03.01 Xumus:

a) o0mexkyabTypHbIX (OK):

—  CIOCOOHOCTBIO MCIOJIB30BaTh OCHOBBI (UIOCO(PCKUX 3HAHUHN Il (HOPMHUPOBAHHUS MHUPOBO3-
3penueckoit mozunmu (OK-1);

— CHOCOOHOCTBIO K caMoOopraHu3amnuu u camoobdpazoanuto (OK-7).

0) oomenpogeccuonanbubix (OIIK):

— CHOCOOHOCTBIO MCIOJIL30BATh MOJYUEHHBIC 3HAHHS TEOPETHUECKUX OCHOB (hyHIaMEHTAIBLHBIX
pa3aeNoB XUMHH MPpH perennn npodeccnonanbubix 3agad (OIIK-1);

— BJaJICHUEM HaBbIKaMU MPOBEICHHS XUMUYECKOTO SKCIEPUMEHTa, OCHOBHBIMU CHUHTETHYECKH-
MU U aHAJUTHYECKUMU METOJaMH MOJTYYeHHs] U UCCIIEOBAHHUS XUMUYECKUX BEIIECTB U Peak-
uuii (OIIK-2);

— CHOCOOHOCTBIO MCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCHUIUIMH B podec-
cuoHanbHOM nesrensHocTH (OI1IK-3);

— 3HaHHWEM HOPM TEXHUKH 0€30MaCHOCTH M YMEHHEM pPealin30BaTh X B JaOOPaTOPHBIX U TEXHO-
noruyeckux ycnoBusx (OIIK-6).

B) npogeccuonanbubix (IIK):

HAYYHO-MCCJIeI0BATEIbCKAS 1eSITeIbHOCTh

— CHOCOOHOCTBIO BBIMOJIHATH CTaHIAPTHBIE ONepaluu 1o npenigaraeMeiM Metoaukam (I1K-1);

— BJajaeHueM 0a30BBIMM HaBBIKAMH MCMOJIb30BAaHUSI COBPEMEHHOI anmaparypsl Mpy MPOBEACHUN
HayuHbIX uccienoBanuii (I1K-2);

— BIIaJIeHUEM CHUCTeMOH (yHIaMeHTaIbHbIX XuMudeckux nousatui (I1K-3);

— CHOCOOHOCTBIO MPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI U 3aKOHOMEPHOCTU pa3-
BUTHSI XUMHYECKOW HAYKH MPU aHAJU3€ MOTydeHHBIX pe3ynbTaToB ([1K-4);

— CHOCOOHOCTBIO TIONy4YaTh W 00padaThIBATh PE3yNIbTAThl HAYYHBIX YKCIEPHUMEHTOB C MTOMOIIBIO
COBPEMEHHBIX KOMIbIOTepHBIX TexHoJoruu (I1K-5);

— BJaJICHUEM HaBbIKaMU IPEACTaBICHUS IMOJYUEHHBIX PE3yJIbTaTOB B BHUJE KPATKUX OTYETOB U
npesentamuii (ITK-6);

— BJaJICHUEM MeToJaMu 0e30MacHOT0 OOpalleHUs ¢ XMMHYECKUMH MaTepHallaMd C y4eTOM HX
dusnueckux u xummdeckux cBoiict (I1K-7).

NPOU3BO/ICTBEHHO-TEXHOJIOTHYeCKas AeiTeJIbHOCTh

— CHOCOOHOCTBIO UCTOJIH30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XMMHUYECKON Hayku W (pyHIaMeH-
TaJbHbIE XUMUYECKUE TIOHATHS IIPU PEIICHNN KOHKPETHBIX MPOU3BOICTBEHHBIX 3a1au (I1K-8).

OPraHu3alOHHO-YNIPaBJIeHYeCKAas 1esITeIbHOCTb!

CIIOCOOHOCTBIO MIPUHUMAThH PEIICHUSI B CTAHIAPTHBIX CUTYyalUsix, OpaTh Ha ceOs OTBETCTBEHHOCTh

3a pe3ynbTaT BeinoiaHeHus 3aaannii (I1K-12).

B pe3yabTare udyueHusi yaeOHOH TUCHMILIMHBI CTYIEHT J0JIKEH
3HATh:
— OCHOBHbBIE€ KOHLIETIIIUU CYIIPaMOJIEKYIIPHONU XUMHH;

- OCHOBHBIE IIOHATUSI ATOMHO-MOJIEKYJIIPHOM apXUTEKTYPhI CYIIPaAMOJIEKYJIIPHBIX XUMUYECKUX
COETMHEHUN.
- KJIFOUEBBIEC KOHLIECTIIUU CTPYKTYPHOU CYIIPAMOJIEKYJIIPHON XUMMUH;



— 3aKOHOMEPHOCTH CBSI3HM AJIEKTPOHHOTO CTPOCHHS CYNPaMOJIEKYISIPHBIX XUMHYECKUX COENIU-
HEHMI C UX CBOMCTBAMHU M PEAKIIMOHHON CIIOCOOHOCTHIO.

yMeThb:

- NOJy4aTh CTPYKTYPHO-XMMUYECKYI0 MH(OPMAIMIO CYIPAMOJIEKYJISIPHBIX OOBEKTOB METO/a-
MU MOJIEKYJIIPHOTO MOJETUPOBAHUSA:

— OTIPEICNTUTh PABHOBECHYIO CTPYKTYPY OOBEKTOB CYNPaMOJIEKYISIPHON XUMUMU;

— poBecTH KOH(GOPMAIIMOHHBIHN aHATN3;

- pPacCUUTATh SHCPIrUur0 MOHU3ALIUN B Op6I/ITaJIbHOM, BCPTUKAJIbBHOM H aIII/IEIGaTI/I‘-ICCKOM npu-
OIKEHNH,

—  paccuMTaTh SHEPTHIO 00pa30BaHUA CYNPAMOJIEKYIIPHBIX XMMUYECKUX COSIUHEHHA.

— paccuuTaTh JUMOJIbHBIE MOMEHTBI M UCIOJB30BaTh UX ISl 0OOCHOBAHHUS PE3YJIbTaTOB KOH-
(bOopMaIMOHHOTO aHAIN3A,

— AQHAIM3UPOBATh MOJYYCHHBIE PE3yibTaThl, OMUPAACh HA 3HAHUS KOHIENIMHA CTPYKTYpHOI
CYNPaMOJIEKYISIPHOU XUMUH;

— HCIIOJIb30BaTh IPOrpaMMBbl CTPYKTYPHON XUMHUU JJIS1 PEIICHUS] XUMUYECKUX 3a/1a4;

- OCYHICCTBUTDL IMMOUCK HGO6XOI[I/IMBIX (bHSHKO-XHMH‘ICCKHX AAHHBIX B 3JICKTPOHHBIX MCTOYHMU-
KaX Hay9HOW XUMHUYECKON MH(MOpMAIUH;

— IMPUMCHATH CBOU 3HAHUS HA NPAKTHUKE U BJIAJACTh HABBIKAMHA paGOTbI C COBpCMCHHBIMH KOM-
NBIOTEPHBIMU TEXHOJIOTUSIMUA CTPYKTYPHON XUMUU;

— TBOPYECKH IMOAXOAUTH K PELICHUIO 3aa4H;

— MPOBOAMTH MOUCK CTPYKTYPHOU HMH(OPMAILINK B COBPEMEHHBIX 3JIEKTPOHHBIX PECypcax;

— MIPOBECTH U 0OOCHOBATH BHIOOP METOJ/Ia CTPYKTYPHON XMMHH, KOTOPBI HEOOXOAWM ISl pe-

MICHUS ITOCTAaBICHHOMN 3aJJa4u,

- OpPUEHTUPOBATHCSI B KPYre OCHOBHBIX IPOOJEM COBPEMEHHON CTPYKTYPHOH CylpaMojeKy-
JISIPHOU XUMHUH.

enademn:

- IIPUMEHEHUs] OCHOBHBIX METOJOJIOTMH CTPYKTYPHOM XMMHU JUIsl aHAJIM3a CBOMCTB CYIIpaMo-

JEKYJSIPHBIX XUMAYECKUX COCIMHEHUN.

- HAaBBIKBIMU IIPUMEHEHHSI OCHOBHBIX METOJ0JIOTMI1 COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOIUI

KBAaHTOBOM XHUMUM;

- HAaBBIKAMH COBEPIIECHCTBOBAHMS U PAa3BUTHUS CBOEIO HAYYHOI'O IIOTEHIIMAIIA.

4. COIEPXAHHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIMU YYEBHOI'O

IHopsinkoBbIiA HOMEpP U HAMMe-

Kpartkoe cogep:xanune TeMbl
HOBaHHE TeMbI

Cooeprcamenvuwvtit mooye 1

Tema 1. [IpenMer u 00BEKTHI cymnpamosieKynspHoi xumuu. Vccre-
CynpamouiekymsipHas XUMUS: | IOBaHHUs, 3JI0’KUBIINE OCHOBBI CYIIPAMOJIEKYJIIPHOM XUMUH.
BO3HUKHOBEHHUE, pa3BUTHE, mep- | Vicropus u3ydeHus HEKOTOPHIX THITMYHBIX OOBEKTOB CyMpa-
CIICKTHUBBI. MOJIGKy.HSIpHOfI xumud. Kinrouesas KOHICIIIUA CyITpaMoJIC-

KyJsapHoi xumuu. Cynpamoliekyisipabie coenuHenus. Cy-
npaMoJieKysipHble aHcamOiu. Heobxonumbie mpeanochul-
KM TIOSIBJICHUS] CYNPAMOJIEKYJISIPHOW XUMHH. DHJIIO- U K-
30MOJIEKYJISIPHBIE MaKPOLMKINYECKHE XUMUYECKUE COeIH-
Henusi. CtpykTypHas nedopmarus KpayH-3(pUpoOB, KpHII-
TaH/0B, c(hepaH OB U MOJAHJOB B PEeaKUUAX 0Opa3oBaHUs
CYIPaMOJIEKYJIIPHBIX COETUHEHMIA.

Tema 2. MonekynsgpHoe pacno3HaBaHHE PEaKTaHTOB B CyIpamoJie-
MonekynspHOe  paclo3HaBaHUE | KYJISPHBIX PeaKIusax. BBIOOp peakTaHTOB XUMHYECKOM




PEaKTaHTOB B peakmusIX 00pa3o-
BaHUs CYIPaMOJIEKYJSPHBIX CO-
€INHEHUN.

peakuuu. MonekymsipHas nHpopmalus peaktaHtoB. Kune-
TUYECKH CTAOMIIbHBIE CYNPAMOJIEKYJIIPHBIE KOMILIEKCHI.
Kunernueckass 71aOMIBHOCTD CYNPaMOJEKYISPHBIX KOM-
iekcoB. TepMmoanHamMuueckass CTabMIBHOCTb CyNpaMmoJie-
KYJISIPHBIX KOMILUIEKCOB. MOJEKYISAPHBIA JOKUHI PEaKTaH-
TOB Ha YPOBHE WX B3aUMOJCUCTBHI. XenaTHbId dPdekT B
mporecce MOJIEKYJISIPHOTO PACHO3HABAHUS PEAKTAHTOB.
Makpornuknndeckuii 3pQeKT B mporecce MOJIEKYISIPHOTO
pacro3HaBaHusl peakTaHToB. TemmuiatHeii dpdext. Kune-
TUYEeCKUH TeMIuiaTHeld 3ddexr. TepmoaumHammudeckuit
TeMIUIaTHBIN 2P (DEKT.

Tema 3.

KommemeHnrapHocTh MOJIEKY-
JSPHOM MH(OpPMAIMM PEAKTAHTOB
Ha YPOBHE X B3aMMOJEHUCTBUS.

KomMmieMeHTapHOCTh 3apsI0BON MOJIEKYJISIPHOM HHQOP-
Malluy pEeaKkTaHTOB HAa ypOBHE MX B3auMmopencTeus. Kune-
THUYECKH WHEPTHBIE CYNPAMOJIEKYJISIPHBIE KOMILIEKCHI.
KommiieMeHTapHOCTh  OpOUTANIBHOM MOJEKYISIPHOW HH-
¢dbopMaluu peakTaHTOB Ha YpPOBHE WX B3aUMOJCHCTBUS.
KoMIieMeHTapHOCTh  CTEPEOXMMHUYECKON MOJIEKYIISIPHON
nH(pOpMallK PEaKTaHTOB Ha YpPOBHE UX B3aUMOJCHCTBUS.
[IpuHIMIT NBOWHOW KOMIUIEMEHTAPHOCTH MOJIEKYJISIPHOM
nH(pOpMaLlUK PEaKTaHTOB Ha YPOBHE MX B3aUMOJCHCTBUS.
JluHaMyueckass KOMIUIEMEHTapHOCTb MOJIEKYJIIDHOUM HWH-
(dbopMaluu peakTaHTOB Ha YpPOBHE MX B3aHMMOJCHCTBHUSL.
MornexkymsipHasi camocOopka. CympaMolieKyisipHas camo-
coopka. CrnonrtanHas acconmarus. CamMoopraHu3aIusl.
HekoBanentHas pennukamnusi, IpoLecc CaMOpPEIUINKaLUK.
Kunernueckass 7a0MIBHOCTh HEKOBAJEHTHBIX  CBS3EH.
Anoctepuueckne 3¢hdexTsl. Anoctepuyeckue KoHpopma-
LIMOHHbIE M3MEHEHHUs. [lomoxkuTenbHas KOONepaTUBHOCTb.
[TocnenoBarenbHas U peryirpoBaHHas 3peKTopaMu camo-
cOopka. 3amporpaMMHUpPOBaHHbBIE CYIpPaMOJEKYJSpHbIE
CUCTEMBI.

Tema 4.
CynpamMosekynsipHble
NEUCTBUSL.

B3anMO-

Acoumatel stHyc-moisiekyid. H-cBa3b.. Jlumnomb-aumnonbHbie
OpHEHTALMOHHBIE B3aUMOJIECUCTBUS peakTaHToB. [loTeHu-
an JlxuHca. JUMoJib-KBaApyNOJbHBIE OPUEHTAIIMOHHBIE
B3aUMOJCUCTBUS PEaKTaHTOB. VHIyIIMPOBaHHBIN UIIOb.
NHayKkimoHHbIe B3aUMOJICUCTBUS PEAKTAHTOB. MTrHOBEH-
HBI Tunoiib. J{UCTIepCHOHHBIE AMMOJb-AUIOIbHBIE B3au-
MOJICHCTBUA peakTaHTOB. YpaBHeHue Jlonmona. Jlucmep-
CHUOHHBIC JTUIIONb-KBAPYIOIbHBIE B3aUMOJEHCTBUS pEaK-
TaHTOB. [lOoTeHIMAn IUMOJIb-KBAAPYIOJIbHBIX IUCIIEPCHU-
OHHBIX B3aMMOJEHUCTBUM pPEAKTAaHTOB. JUCIIEpCHOHHBIE
KBaJIpyNoJIb-KBaIPYIOJIbHBIE B3aUMOJEHCTBUSI pEaKTAHTOB
M TOTEHIMad JSTUX B3auMoAcHcTBHi. WMOH-IUNOIbHBIC
B3aUMOJICUCTBUSL pPEaKTaHTOB. (CTEKUHI-B3aMMOACHCTBUS
peaktanToB. ['mupodoOHbIe B3aUMOICHCTBYSI.

Tema 5.
CynpaMoJIeKyIsIpHBI  MEXaHU3M
XUMHYECKUX PEaAKIUi

Cynpamonekyisipabie peakuuu. CynpaMoeKyIsapHbIe Ka-
TATUTUYECKUE PeaKlUu. XUMUYECKasl aKTUBALIUsI PeaKTaH-
TOB CyNpaMOJEKYJSPHbIX peakuuid. VMCTOYHUK sHepruu
JUTSE XUMHYECKON akTUBauu cyoctpata. OCHOBHBIC ITaIlbl
XUMHYECKON aKTUBALMU PEaKTaHTOB CYIPAMOJIEKYISIPHBIX
peaxuuii. [loctynat I'enpu 0 MexaHu3Me pepMEHTATUBHBIX
peakmuii. [loctynmar Ansdpena Beprepa o mMexaHuzme




¢bepmenTatuBHbIX peakiuid. [Toctymar Omuns Pumepa o
MexaHu3Me (GepMeHTaTuBHBIX peakiuid. [Toctynmar I[Tayms
Opnuxa o MexaHu3Mme (pepMeHTaTuBHbIX peakuuid. [locTy-
nat [lenuena Konuranma o mexaHusme (hepMEHTAaTUBHBIX
peakumii. KuneTnueckass cTaOWIBHOCTH WHTEPMEIUATOB
CynpaMoOJIEKYJISIpHBIX peakuuil. TepMoanHamMuyeckasi cTa-
OUJIBHOCTh HMHTEPMEIHATOB CYMPAMOJIEKYJISIPHBIX peak-
005038

Tema 6.
CynpamoJIeKyJISIpHBIN KaTaJlnu3.

bruomuMeTrnueckuii moaxon K pa3paboTKe cympamoseKy-
JSIPHBIX KaTaJuTU4YeCcKuX cucteM. CyrnpaMoneKyIspHbIe
KaTaJUTUYECKUE CUCTEMBI CO CBA3BIBAHMEM KaTajau3aropa.
CynpamosieKysipHble KaTaJTUTUYECKHE CHCTEMBI CO CBS-
3pIBaHMEeM cyOcTpaTa. CympaMoJeKyIspHbI KaTaauTude-
ckuil Mukpopeaktop. Kunernueckasi cxema CynpamoJieKy-
JSApPHOM KaTalnuTU4YecKo peakuuu. KuneTnueckue napa-
METPbI CYTPaMOJIEKYJISIPHON KaTaJTUTUYECKON peakilnu.

Tema 7.
AKTyallbHBIE HamNpaBlIEHUS Cy-
IIPaMOJIEKYJIIPHON XUMUHU.

MounekyIapHBIE U CYNPaMOJIEKYJIIPHBIE YCTPOMCTBA U Ma-
muHbl. Potakcanbl. Karenansl. CynpamomnekyiispHas WH-
xeHepus. MonekynsapHsle kiroud. CynpaMolieKyssipHble
XoJIoAWIbHUKU. CynpaMoNeKyJIsipHas XUMUS MOJIUMEPOB.
CymnpamonekymnsipHi Marepuansl.  CynpaMmolsieKynspHast
Hanoxumus. CymnpamosnexynspHas Goroxumus. Cymnpamo-
nexynspHas snekTpoxumus. CynpaMosieKyisipHas XeMHO-
Huka. CynpaMoieKynsipHasi CEMUOXHUMHMSL.

Temarunueckuii njaaH

Copep:xareabHblii MOTYJIb 1

KoandecTBo 4acoB
Ounas ¢popma o0yueHnust
B T.4.
o () (&) ! 1
Ha3Banus comep:kaTeJbHbIX MO1YJIEH = E = o % o
1 TeM e = 3 a g o S o
) = 9 ) ® \Q = \QO
o = = = o x = 8
o g = 2 w = ®
= = ) o
< Ye) s < = <
o - 5 et = o
= = o ~
Tema 1. 12 2 2 8
CynpamoJiekysipHasi XMMHUs: BO3HUKHO-
BEHHE, PA3BUTHUE, IEPCTICKTUBBI.
Tema 2. 12 2 2 8
MonekyiipHOE pPAcIO3HABaHHUE peak-
TaHTOB B pEaKIUAX 0Opa30BaHUsI CyIpa-
MOJIEKYJIIPHBIX COSIUHEHUHN.
Tema 3. 12 2 2 8
Kommiiementrapuocts MOJIEKYJIIPHOM
nH(pOpMaIUM PEaKTAaHTOB Ha YPOBHE X
B3aHMOJEUCTBHA.
Tema 4. 14 3 3 8
CynpamoJieKyJIsipHbIe B3aUMOJICHCTBHUS.




Tema 5. 14 3 3
CynpaMoJIeKyJISIpHbIT MEXaHU3M XHMU-
YECKUX PEaKLUi

Tema 6. 13 3 3
CynpaMoJIeKyJISIpHBII KaTaJln3.

Tema 7. 13 3 3
AKTyallbHbIE HaIlpaBJEHUsl CyMpamoJe-
KYJSPHOU XUMUH.

no cooeprcamenbHomy Mooy 1

Hmozo 90 18 18

54

5. METOJUYECKUE PEKOMEHJIALMY /ISl IPOBEJEHUS
JIEKIMOHHBIX, IPAKTUYECKUX U JIABOPATOPHBIX 3AHSTHI

[IpakTHueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TUIAaHOM

TEMBI JIEKIIUOHHBIX 3AHATHAN

No Konuuecmeo
wn Ha3zeanue memoi 4ACOB
1. | CynpamonekyinsipHas XUMUsS: BOSBHUKHOBEHUE, Pa3BUTHE, IEPCIIEKTHUBHI. 2
2. | MonekynsipHOoe pacIO3HABAHHE DPEAKTAHTOB B PEAKIHSIX OOpa30BaAHUS )
CYNPaMOJIEKYJISIPHBIX COETUHEHUH.

3. | KommiemeHTapHOCTH MOJIEKYJISIpHON MH(OPMAIIMK pEaKTaHTOB Ha YPOBHE )
WX B3aUMOJICHCTBHSL.

4. | CynpamonekymsipHble B3aUMOJECHCTBHUS. 3

5. | CynpamonexynsipHbli MEXaHU3M XUMHUUYECKUX PEaKIIHi 3

6. | CynpaMoneKkyaspHbIN KaTalus. 3

7. | AKTyallbHbIE HAIIPABJICHUS CYNPaMOJIEKYISIPHON XUMHUH. 3
BCETI'O 18

TEMBI IABOPATOPHBIX 3AHSITAN
No Konuuecmeo
u/n Ha3zeanue memoi YACOB

1. | Metogonorusi KBaHTOBO-XMMHUYECKOTO pacyera JUHAMHUYECKON CTPYKTY- 2
PBI CYNIPAMOJIEKYIISIPHBIX COETUHEHUH.

2. | Merononorusi MOJEKYISIPHOTO MOJEIUPOBAHUS  CYIPaAMOJIEKYISPHBIX 2
HaHOACCOLINATOB.

3. | Jlunamuueckasi KOMIIJIEMEHTapHOCTh PEAKTaHTOB B Ipoliecce o0pa3oBa- 2
HUS CYIIPaMOJIEKYJISIPHBIX COSIMHEHHH.

4. | Xemarnpiii 3¢dext B mporecce oOpa3oBaHHs CYNPAMOJICKYJISIPHBIX CO- 2
E€IMHECHU .

5. | Makpouuknnueckuit 3¢pdexr B mporecce 00pazoBaHMsI CyNPaMOIeKyIIsIp- 2
HEIX COEIUHEHUI.

6. [ Meromosorusi TEMIUIATHOTO MOJEKYJISIPHOTO MOJICTUPOBAHUS CYNpPaMo- 2

JICKYJSIPHBIX aCOIUATOB




2D pokupoBaHUsiE PEAaKTAaHTOB B MpoIecce 00pa30BaHUSI CYMPaMOJICKY-
JIIPHBIX COEMHEHUM.

3D nokupoBaHME PEaKTaHTOB B Ipolecce 00pa3oBaHUs CyNpPaMOJIEKy-
JISIPHBIX COCAVHEHUM.

TepmoauHaMuYeckne MapaMeTpbl acCOIMAIMM PEaKTAaHTOB B TpoIlecce
00pa3oBaHUs CYIPAMOJICKYISIPHBIX COSTMHECHUN.

BCEI'O

18

6. METOAUMYECKHUE PEKOMEHJAIIUH 110 OPTTAHU3ALIUU

CAMOCTOSTEJBHON PABOTHI CTYJEHTOB.

OPTAHM3AIIUS CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

No
n/n

Hazeanue memuwi

Konuuecmeo
4acoB

CynpamosnekymsipHasi XuMUs: BOSHUKHOBEHUE, Pa3BUTHE, IEPCIEKTHUBBI.

8

MorekyssipHOe pacro3HaBaHWE PEAKTAHTOB B PEAKIUSIX OOpa3OBaHHUS
CYIIPaMOJIEKYJIIPHBIX COETUHEHUH.

KommieMeHTapHOCTh MOJIEKYIISIPHON HH(POPMALIUN PEaKTAaHTOB HAa YPOBHE
HUX B3aUMOJEHCTBHUA.

CynpamoJieKyIsipHbI€ B3aUMOJICHCTBUA.

CynpamoJIeKyIsIPHBII MEXaHU3M XUMHYECKUX PEaAKIUi

CynpaMonexkyaspHbIi KaTalius.

R Rl

AKTyaJbHbIE HAPABJICHUS CYIPAMOJIEKYIIPHON XUMHH.

BCEI'O

XNk LD =

._
e

7. THAUBUAY AJIbHBIE 3AJIAHUSL
(He npedycmompeHvl npocpammott)

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOUYHOM ATTECTALIUA

CynpaMoJIeKyJIIpHbIE COEIUHEHHUS.

CynpamouieKysipHas XUMUs.

KoHuenuus cynpamMoIeKyIspHOTO MEXaHU3Ma XUMHUYECKUX PEaKIIHii.
CymnpaMoJIeKyJIIpHbIE pEAKIUN.

CynpamoneKysipHble KaTAIUTUYECKUE PEAKIIUH.

XrMHYecKasi akTUBaLUs PEAKTAHTOB CYIIPaMOJIEKYIAPHBIX PEaKIIHA.

OcCHOBHBIE 3TaN¥ XMMHYECKON aKTUBALIMU PEAKTAHTOB CYIIPAMOJIEKYJISIPHBIX PEAKIIUM.

[Mocrynat ['enpu 0 mexaHu3Me (HepMEHTATUBHBIX PEaKIUil.
[ocrynat Ansdpena BepHepa o mexanusme pepMeHTATUBHBIX PEaKLIU.
[Toctynat DOmusa @umepa o MexaHu3Me GepMEHTATUBHBIX PEAKITHi.




9.OBPA3EIl MOAYJIBHOI'O KOHTPOJIA

roYy BIIO «JIOHEIKUIA HAIITMOHAJIbHBII YHUBEPCUTET»
XuMu4eckuit GpaKyiabTeT

Hanpaenenue noocomosxu: 04.03.01 Xumus
IIpoepamma nodeomosku: oakanaspuam

Cemecmp 7

Yuebnas oucyuniuna Cynpamonexkynapnas xumus

MOAYJIbHAA KOHTPOJIBHASA PABOTA
BAPUAHT Nel

1. CymnpamonekyisipHble KaTATUTUYECKUE PEaKIIUU.
2. XumHueckas akTUBALMsI pEaKTaHTOB CYNPaMOJIEKYJISIPHBIX PEAKIUi.
3. OcCHOBHBIE 3Talll XUMUYECKON aKTUBALIMH PEAKTAHTOB CYNPaMOJIEKYJISPHBIX PEAKIIUI

VYTBepxeHo Ha 3aceqaHuu Kadeapsl GU3NYECKON XUMUH,

poTOKOJ Ne 0T « » 20 T.
3aBeayromuit kadeapoit B.M. Muxanpuyk
[Ipenonasareins H.A. TypoBckuii

Kputepun oneHuBaHus MOIYJbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo o6annos
1 15
2 15
3 15
Bcezo 45

10. OBPA3ELl BUJIETA (3auer)

Teopemuuecxue 680NpOCHL K 3auemy

CynpaMoJIeKyJIIpHbIE COEIUHEHHUS.

CynpamouieKysipHas XUMUs.

KoHuenuus cynpamMoIeKyIspHOTO MEXaHU3Ma XUMUUYECKUX PEaKIIHii.
CymnpaMoJIeKyJIIpHbIE pEAKIUN.

CynpamonekyasipHble KaTAIUTUYECKUE PEAKIINH.

XrMHYecKasi akTUBaLUsl PEAKTAHTOB CYIIPaMOJIEKYIIPHBIX PEaKIIHA.

OcCHOBHBIE 3TN XMMHYECKON aKTUBAILMU PEAKTAHTOB CYIIPAMOJIEKYIISIPHBIX PEAKIIUM.
[Mocrynat ['enpu 0 mexaHu3Me (HepMEHTATUBHBIX pPEaKIUil.

[Toctynat Ansdpena Beprepa o mexanusme pepMEHTATHBHBIX PEAKIIHA.

A AR R



10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
23.

24.

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45.
46.
47.
48.
49.

11

[Moctynat Dmuns @uniepa o MexaHu3Me (HEepPMEHTATUBHBIX PEaKIUil.

[Toctynat Ansdpena Ipnuxa o MexaHu3Me HepMEHTATUBHBIX PEAKIIUN.

[Toctynat Jleanena Kommanga o Mexanusme hepMEHTATUBHBIX PEaKITUii.

KiroueBast KoHIIENKS CYNIPaMOJIEKyJISIPHON XUMUU.

HeoOxoauMble MpeanochUIKy MOSBICHUS CYITPaMOJIEKYIIPHON XUMUH.

MonekynsipHOe pacno3HaBaHUE PEAKTAHTOB B CYIIPAMOJIEKYJISIPHBIX PEaKIIHIX.
MonekynsipHas HH(GOpMAIUs PEaKTAHTOB.

KomMmmnemeHTapHOCTh MOJIEKYISIPHON HH(POPMAIH PEAKTAHTOB HAa YPOBHE UX B3aUMO-
JEUCTBUA.

KoMruieMeHTapHOCTh 3aps0BOM MOJIEKYISIPHON WH(OPMAIIMK PEaKTAaHTOB HA YPOBHE UX
B3aUMOJICUCTBUS.

Kunerndecku cTraOuibHbIE CYIPAMOIEKYISPHbIE KOMIUIEKCHI.

KuHeTnuecku nHEepTHBIE CYNIPAMOJIEKYIISIPHBIE KOMIUIEKCHI.

Kunernueckast 1aOUIBHOCTE CYITPAMOIEKYISPHBIX KOMILIEKCOB.

TepMmoanHaMuyecKkas CTAOUILHOCTD CYNPaMOJIEKYIISIPHUX KOMILIEKCOB.
KomMmnemeHTapHOCTh OpOUTATEHON MONEKYISIpHON HH(GOPMAIIMK PEaKTAHTOB Ha YPOBHE
HUX B3aUMOJCUCTBUS

KoMmneMeHTapHOCTh CTEPEOXUMUSUYECKON MOJICKYISIpHON HH(GOPMAIIUK PeaKTaHTOB Ha
YPOBHE HX B3aUMOJCHCTBUSI.

[Tpurun BOMHON KOMIUIEMEHTAPHOCTH MOJICKYJIIpHON MH(GOPMAIIUU PEaKTaHTOB Ha
YPOBHE HX B3aUMOJCHCTBUS.

Jlunamuueckasi KOMIZIEMEHTApHOCTh MOJIEKYIISIPHON HH(POpPMAIIMN pEaKTaHTOB PEaKTaHTOB
Ha YPOBHE MX B3aMOJICHUCTBUA.

MonexkyJIpHbIN JOKUHT PEaKTAHTOB HAa YPOBHE UX B3aUMOJACHCTBUS.

XenatHbiit 2QPeKT B IpoIiecce MOJIEKYIISIPHOTO PACIIO3HABAHUS PEAKTAaHTOB.
Maxkpouukinnueckuid 3pQPEeKT B MPOIECCe MOIEKYISIPHOTO PACTIO3HABAHUS PEAKTAaHTOB
TemmnaTHbIi 3 dekT.

Kunetnueckuii TeMriaTHeIN 3P dekT.

TepmonuHaMudecKuit TeMIUIATHBIA (D QEKT.

KuHeTnueckast CelIeKTUBHOCTh CYIIPaMOJIEKYJISIPHBIX PEAKIIHA.

TepMoanHaMU4YeCcKasi CENEKTHBHICTh CYIPAMOJICKYISIPHIX PEAKIIHA

CHHTOHBI CYNPaMOJIEKYJISIPHBIX COCIMHEHUH U UX YHEPreTHKA.

Bonoponnas cBA3b.

Acconuarsl sSsHyC-MOJEKYII.

Oneprus H - cBa3u

Jmuraa H - cBs3u

VYcnosue [N'amunibToHa - Aitbepca mist H-acconmaros.

M3menenne nnunHel -X-H...cBsa3u B H- acconmarax.

Kondurypamus ¢pparmenty ~ X - H...Y~ B H- aconmarax

N3menenue 3apsia Ha MOCTUKOBOM aToMe BojiopoJia B H- acconmarax
HK- cnektpockonus H- accormatos.

[po¢unu 13 H — accounaTos.

SIMP-cnektpockonusa H- accommatos.

JunonsHbIl MOMEHT H- acconuaros.

[Ipeobnagaromuii TUI B3aMMOICHCTBHS M HAaNIpaBJIeHOCTh H — cBsi3H.
OpOuTtanbHO-371eKTpocTaThueckast koHuenus H - csizu.
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Ooépaszey 6unema (3auem)

roYy BIIO «JIOHEIIKUA HAIITMOHAJIbHBII YHUBEPCUTET»
XuMudeckuit paxyiabTeT

Hanpaenenue noocomosxu: 04.03.01 Xumus
IIpoepamma nodeomosku: oakanaspuam

Cemecmp 7

Yuebnas oucyuniuna Cynpamonexkynapnas xumus

BUJIET Ne 1 (3auer)
1. Tlocrynar [lenuena Konutanga o Mexanusme (pepMEHTATUBHBIX PEaKIUil.

2. KiroueBas KOHLENIUS CyIPaMOJIEKYIIPHON XUMUH.
3. HeobOxonumble MPEANOCHUIKH MOSIBICHHS CYTIPaMOJIEKYIISIPHOW XUMUH.

YTBepxIeHo Ha 3aceqaHuy Kadeapsl (PU3NUECKOH XUMHUU
[Ipotokon Ne ot « » 20 T.

3aBenyrommii kKageapoit npod. Muxanpuyk B.M.

[Ipenonasarens nou. Typosckuit H.A.

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Koauuecmeo oannos
1 15
2 15
3 20
Bcero 50 6an10B

11. OBPA3EILl TECTOBOI'O 3AJAHUA

B npuBeneHHBIX TeCTax yKa)kKUTE NPaBUIIbHBIN OTBET (IIPaBUJIBHBIX BAPUAHTOB OTBETA OJMH
VI HECKOJIBKO).

1. [Ipoananusuposats cTpykTypy MO (y2)

Y= ...- C21Psx(A) T C22Qpx(B)T- .-
U ONIpEeAENUTh THII BKJIaJa s U p — AO, KOTOpbI€ [IEHTPUPOBAHbI HA aTOMax A
u B, B 00pa3oBaHne XMMUYECKOM CBS3H.
. CBSI3BIBAIOIIMM BKIIAJI;
0. aHTHUBS3BIBAIOIINI BKIIAL,

B. HECBA3LIBAIOIINU BKJIA.

2. S AO nenpupoBanbl Ha aToMax A u B u 00pa3yroT ... KoMOUHAIHIO.

Q—O

Br1OpaTh KOMIOHEHTHI C21Ps(a) M C220sB) MO KOHTPOIUPYIOIIEH ATy XU-
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MHYCCKYIO CBA3b!:
Y=... C210s(A) ... C2208(B) +

CBSI3BIBAIOIYIO;
aHTI/IBH?)BIBaIOLHYIO;
HECBSI3BIBAIOMIYIO.
- C210s(A);

+ C21Ps(A);

- C220s(B);

T C0QPsB).

X oW o

px AO ueHpupoBaHbl Ha aToMax A U B 1 00pa3yror ... KOMOHHAIUIO

CA— OO

BbIOpaTh KOMIIOHEHTBI C21Ppx(a) M C22QpxB) MO KOHTpONIIpYIOLIEH 3Ty
XUMHYECKYIO CBA3b:

Y= ... C21Ppx(A) --- C22Qpx@B) T

CBSI3BIBAIOIIYIO;
AHTUBS3BIBAIOIIYIO;
HECBS3bIBAIOIIYIO.
-C210prx(A);

+ C21Ppx(A)s
-C220px(B)s
+CoPpx(B).

¥ o Hw o

px AO neHpupoBaHbl Ha aToMax A u B 1 o0pa3yror ... KOMOMHAITHIO

O O—A

BpIOpaTh KOMIIOHEHTBI C21Ppx(a) H C20QpxB) MO KOHTpOIMpYOLIEH 3Ty
XUMHUYECKYIO CBSI3b:

o= ... C21Qpx(a) ... C2@pxB) T+

CBSI3BIBAIOIIIYIO;
AHTHBSI3BIBAIOIIYIO;
HECBSI3BIBAIOMIYIO.
-C210px(A)>

+ C21Ppx(A)s
-C22Qpx(B);
+CooPpx(B).

¥ OoR1TwW O

px 1 S AO nenpupoBanbl Ha atoMax A U B 1 00pa3yior ... KoMOMHAIHIO
BpIOpaTh KOMIIOHEHTBHI C21Qpx(a) M C20QsB) MO KOHTPONMPYIOILEH 3Ty XU-
MHUYECKYIO CBSI3b:

o= ... C21Ppx(a) --- C22Qs@B) T

a. CBA3BIBAIOLIYIO;
0. aHTHBA3BLIBAIOLIYIO;
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B. HECBA3BIBAIOLIYIO.
.  -C21Ppx(A)

H.  + C210px(A);

€. - Cu0s®);

XK., + C22Ps(B)-

OH 3w O

xX.

Pz AO nenpupoBansl Ha aToMax A u B 1 00pasyior ... T-KOMOMHAIUIO

BbIOpaTh KOMIIOHEHTBI C21Pp(A) U C22QpyB) MO KOHTpONIUPYIOLIEH 3Ty
XUMHYECKYIO CBA3b:

Y= ... C21PpyaA) .. C22PpyB) T

CBSI3BIBAIOIIYIO;
AHTHUBSI3bIBAIOIIYIO;
HECBSI3bIBAIOLIYIO.

-C210rz(A);
+ C21PpxA);
-C22Qpz(B),
+C2Ppy(B).-

0
B.
r

XI/IMI/I‘IGCKaSI cucremMa 6yz[eT B COCTOsSIHUN paBHOBeCI/DI, cClin CYMMapHBIG
cuibl ['enbmana — deitHMaHa JEHCTBYIONTNE HA KKIBIN €€ aToM OyIyT ...:

a.

MaKCHUMaJbHbIE;
MUHUMAJbHBIE;
paBHBI HYIIIO;

OTpULATCIILHBIC.

12. KPUTEPUU OLIEHUBAHUA

Pacnpeodenenue bannos, Komopvie Mozym noiy4unms CHyoeHnbl

6 npouyecce uszyuenun 0ucuunﬂunbl

Opranu3anuoHHO- .«
Texkyuuii KOHTPOJIb Bcero
yueOHasi paboTa cTyIeHTa
TectupoBanue
[TuceMeHHbIe pabOThI: MPAKTUYECKHE 3a]1a-
HUS, 337JaHHsI PENPOAYKTUBHOIO YPOBHS,
3aaHus JUIs JoMalHeil paboTbl, KOHTPOJIb-
50 6an0B

HbIE pabOTHI
3ananus K 1a00paTOpHBIM paboTam
'VcTHOE coOeceroBanue.

max 5 0aJuI0B max 45 0aju1oB
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IIxana coomeemcmeusn 6a1,108 HAUUOHAILHOU WKAJlE

Cymma 6aJ-
Jgos o 100
0aJITILHOM

mKaJje

ITo
HIKaJIe
ECTS

ITo rocynapcrBenHoii
HIKaJie

IIpu oneHke 3xk3aMeHa NpenoaaBaTelib
PYKOBOACTBYeTCS CJIeAYHOIUMHU NPUHIU-
namu

90-100

«Otaranoy (5)

MOKa3aHbl CHCTEMAaTHUYeCKHe U TIIyOOoKue
3HAHUS TPU OTBETE Ha BCE BOMPOCHI OMIIETa,
MOHUMaHue (PUINYECKON CYITHOCTH TPO-
OneMbl

80-89

75-79

«Xoporo» (4)

MOKa3aHbl CHCTEMAaTUYECKHE U TITyOOKHe
3HAHMA IPU OTBETE HA BCE BOIIPOCHI OMIIeTa,
MOHUMaHKe (PU3NYECKOHN CYIIHOCTH MPO-
OJIeMBI, HO TIPH OTBETE JOMYIIEHB HEKOTO-
pble OIMIMOKK U HETOYHOCTH

[I0OKa3aHbl CHCTEMATUYECKUE 3HAHUS IIpU
OTBETE Ha BCE BOIPOCHI OnjIeTa, HO MPH OT-
BETE JIONYILEHbl HEKOTOPbIE OLIMOKH U He-
TOYHOCTH

70-74

60-69

«YILOBJ'IGTBOpI/ITeJ'II)HO »

€)

MOKa3aHbl HECUCTEMAaTHYECKUE 1 Hermy0o-
KM€ 3HaHMsI [IPU OTBETE Ha BONPOCHI OMIIeTa,
IIPU OTBETE JOIYILIEHO HECKOIBKO OIHUOOK,
UCIPABJICHHBIX CAMUM CTYJIEHTOM

MMOBEPXHOCTHBIE 3HAHMSI IPU OTBETE HA BO-
MPOChI OMIieTa, JOMyLUIEHO Psii HETOUHO-
CTEH, KOTOpBIE CTYJAEHT HE B COCTOSIHUU
CaMOCTOSITEJILHO UCIIPaBUTh

35-59

FX

«HeynoBieTBOpUTEIb-
HO» C BO3MOXKHOCTBIO
MOBTOPHOM aTTECTALIUN

2)

HET OTBETOB Ha OCHOBHBIE BOMPOCHI OUIIETA,
HET OTBETOB Ha JIOIOJHUTEILHBIC U HAaBO-
JSLIHAE BOIIPOCHI

0-34

«HeynoBneTBopuTenb-
HO» (2) ¢ BOBMOXKHO-
CTBIO TTIOBTOPHOM Cllayun
IpU yCJIOBUU 00s13a-
TEIHLHOTO Habopa J0-
MOJTHUTENIBHBIX 0aJIJIOB

BeimosTHEHHE MeHee 30 % o00s3aTeNbHBIX
3alaHuii; HEYMEHHE PACKPHITh OCHOBHOE
coJepKaHue 3aJIaHusl; HeCITOCOOHOCTh (op-
MYJHUPOBATH BBIBOABI.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIIECCA

JIeKIIMOHHBIE 3aHATHS TMPOBOIATCSA B ayAUTOPUU 000pYIOBAHHOM METIOBOM JOCKOM, MyJIbTUME U -
HBIM TIPOEKTOPOM M dKpaHOM. JIabopaTopHbIe 3aHATHS MPOBOIITCS B KOMITBIOTEpHOM Kiacce: 10

nepcoHanbHBIX Kommbiotepos. JlomomHuTENbHOE 00ecnieuenue: Wi-Fi mocTym B kopirycax
YHUBEPCUTETA, TEKCTOBBIE M AJIEKTPOHHBIE pecypchl HayuHoit OMOImMoTeKkn yHUBEp-

CHUTCTA.

14. PEKOMEH/IOBAHHAS JIMTEPATYPA

HaunmenoBanue

Hamuune
JJEKTPOH-
HOH BEpCUU

Komn-Bo
3K3EM-
ILUISIPOB B
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tetraalkylammonium Bromides /N.A. Turovskij at. al. // Oxida- | poHHbIi N
tion Communications. — 2010. — Vol. 33, Ne 3. — P. 485-501. pecypc
http://repo.donnu.ru:8080/jspui/handle/123456789/4318
Supramolecular Decomposition of the Aralkyl Hydroperoxides Onekr-
in the Presence of Et4NBr [Dnexrponnsiit pecypc] / N. A. POHHBIH
Turovskij at al. / Polymer Products and Chemical Processes: pecypc
Techniques, Analysis and Applications / ed. Richard A. Pethrick, N

Eli M. Pearce, Gennady E. Zaikov. —Toronto ; New Jersey : Ap-
ple Academic Press Inc., 2014. — Sect. II : Special Topics. — P.
270-285. — DnEeKTpOH. TEKCTOBbIE J1aH. — Pexxum gocryna:

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

15. ”TH®OOPMAILIMOHHBIE PECYPCBbI

1. http://mondnrioru/ — Munucrepcrso o6paszosanus u Hayku Jloneukoii Hapomuoii Pecmy6-
KU

2.

http://resobrnadzor.ru/ — Pecny6nukanckas ciyx0a 0 KOHTPOIIIO M HAaA30py B cepe 00-

Pa30BaHUA U HAYKU

—

16. IPOTPAMMHOE OBECIIEYEHHE

Windows 7 PRO (kopmoparusnast munien3us JouHY nunensus Ned6484614);

Microsoft Office ((kopmopatuBHas nmunensus JJonHY nunenszus Ne46472919);

(npu Hanuuuu. Ob6a3amenvHoe HaNUYUE TUUEHIUN UTU TUYHbLE ABMOPCKUE PA3PAOOMKLL)

MOPAC 2016 — xoMIuIeKkc IporpaMM CTpYKTYPHOM XUMHH (TIporpaMma J1ocTyma oecruiar-
HO JJIs1 aKaIEMUYECKOT0, HEKOMMEPUYECKOT0 NCIOIb30BaHUA. AKaleMUUecKas JIULEH3HU).

Microsoft Visual Studio (iuuen3ust nporpammel DreamSpark amst Beicinx yueOHBIX 3aBe-

JIEHUN);

Jlnnensust GPL, Apach, BSD mist cBo601HOTO TPOTrpaMMHOTO 00ECTICUCHUS:

— ArtuBnpyc Kacnepckoro;
— Adobe Acrobat Reader.
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Pabouas mporpamma paccMOTpeHa U NEepeyTBEp)KIeHa Ha 3aceJaHuu Kadeapbl pU3NIecKoit
XUMHUHU ¢ U3MEHEHUsIMH (0€3 N3MEHEHU) Ha TO/I.
IIpotokon Ne ot « » r.

3aBeyromuii kadeapoit B.M. Muxanpuyk




