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[Tporpamma aucrumiuabsl «CoBpeMeHHBIE MPOOJIEMBbl KOOPIMHAIIMOHHON U CyNpPaMOJIEKYIsIpHOM
xumun» paspadorana B coorBerctBur ¢ ®I'OC BO (npuka3 Munoopuayku Poccuun ot 30.07.2014
Ne 869 «O6 yrBepxknennn @I'OC BO no nanpasieHnio noArotosku 1.4 XuMudecknue HayKu
(YpOBeHb MOATOTOBKH KaJIPOB BBICIICH KBaJIU(DUKAIIIH).

CocTaBuTe/ M NPOrpaMMBbI:

Pynakosa JI.B., 3aBenyrouuii kadenpoit ¢papmaneBTudeckoil XUMUH U (papMarieBTHIECKOi
TEXHOJIOTUH, I.X.H.
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Hudranues C.U. - 3aB. kadenpoit Heopraunyeckoi XumMmun 1 xumuaeckoit Texuosnoruu @I'bOY
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Pabouas mporpamma oOCy»KaeHa Ha 3aceaHnu Kadeapsl papMarieBTUIECKONH XUMHUH
u (apMmareBTHUeCcKoi TexHomorun  «15» mas 2025 r., mpoTokosa NelO.

3aBenyronuii kadeapoit JL.B. PynakoBa

Pabouast mporpamma ogoOpena yuensim copetom ®I'6OY BO BI'MY um. H.H. Bypaenko
Munszapasa Poccun npotokon Ne 9 ot «29» mas 2025 r.




1. IEJIb U 3AJAYHN JUCTIUATTJIMHBI

Heas ocBoennss aucuumiIuHbl «CoBpeMeHHbIe TMP00GJeMbl KOOPAMHAIMOHHOW W
CYNPaMoJIeKyJISIPHOH XUMUM»:
. MOATOTOBUTH KB (DUITUPOBAHHOTO CreIUaIncTa, 00J1aaro1Iero CHUCTEMOM
YHHUBEPCAIBHBIX, 00IIenpodeccHOHANBHBIX U MPO(eCcCHOHANBHBIX KOMIETEHIINH, CIIOCOOHOTO U
TOTOBOTO K CaMOCTOSITEIbHON HayYHO-HCCIIEIOBATENBCKOM M NPENoJaBaTeIbCKON eI TETLHOCTH B
COOTBETCTBHUM CO CHENHaTbHOCThIO  «CoOBpeMeHHblE MpoOIeMBbl  KOOPAMHAIIMOHHOW U
CYNPaMOJIEKYJISIPHON XUMUN.

3agauu ocBoeHMs IMCHUILTUHBI «CoBpeMeHHbIe MPO01eMbl KOOPIAMHAIIMOHHOM 1
CYNpPaMoJIEKYJISIPHOH XUMHI»:
. pacmivpuTh U yrayOuTsh oO0beM 0a30BbIX, (DYHIAAMEHTATbHBIX 3HAHUA M CIEIUATBHBIX
3HaHWN o aucnurinHe «CoBpeMeHHbIE TPOOIeMBbl KOOPJAMHAIIMOHHOW W CyNpPaMOJeKYJISIPHOU
XUMUNY;
. paciupUTh 00bEM 3HAHUN MO0 CMEXHBIM JUCIHUILTUHAM;
o chopMUpOBaTh y aclHUpaHTa YMEHUS B OCBOCHHHM HOBEUIINX TEXHOJOTUH M METOAWK B
chepe mnpodecCHOHATBHBIX HMHTEPECOB IO  crnenuaJbHOCTH  «COBpEMEHHBIE  IPOOJIEMBI
KOOPJAMHALIMOHHOM U CYNPaMOJIEKYJISIPHON XUMUNY;
. chopMupoBaTh y acnupaHTa JIOCTATOYHBIM O0bEM 3HAHMI O COBPEMEHHBIX CIOco0ax
OpraHM3allM U METO/axX MPOBEICHUS HAYUHBIX UCCIIEIOBAaHU 10 crenuanbHOCTH «COBpEMEHHBIE
pOo0OJIeMbl KOOPIWHAIIMOHHON U CYNPAMOJIEKYISIPHONH XUMHUMY.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII ACITUPAHTYPbI

Hucuunnuna «CoBpeMeHHbIe MpoOJIeMbl KOOPAMHALMOHHOW U CyHpaMOJIEKYJISIpHOI
XMMHH» BKIIOYEHA B JUCHUIUIMHBI 1O BBIOOPY bioka 1 mporpammbl U m3ydaercss Ha 2 TOIY
00yueHus B acriupaHType (4 cemecTp).

JuctumiuHa Oa3upyercss Ha 3HAHUSIX, MMEIOIIUXCS y AaCHUPAHTOB TMOCIE IMOJYYCHHUS
BBICIIET0 MpOo(decCHoHaNbHOr0 00pa3oBaHus. /[l KauyeCTBEHHOTO YCBOCHMSI  JUCIHILTAHBI
ACIIUPAHT JIOJKEH 3HATh OCHOBHBIE 3aKOHBI XMMHH, YMETH I10Jb30BATHCS HAYYHON JTUTEPATy PO 1O
JUCLHUIIINHE.

Huctumuaa «CoBpeMEeHHBIE MPOOJIEMbl KOOPAWHAIMOHHOW ¥ CYNPaMOJEKYJISIPHOM
XUMHM» siBIsieTcsl 0a3oBod s Onoka «HayuHble wuccrienoBaHus), MOATOTOBKM M CIOA4d
KAaHJIMJIATCKOr0 3K3aMEHa I10 CIIEHNAaIbHON JUCIUILIAHE.

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA JUCIUIIVIMHBI

Huctummmaa  «CoBpeMeHHBbIE TPOOJEMbl  KOOPAWMHAIMOHHOW W CYNMPaMOJICKYJSIPHON
XMMHUW» HampanjieHa Ha (JOPMUPOBAHHE Y ACTIMPAHTOB CIEAYIOMINX KOMIETSHIUH:
yHHuBepcajabHbIX komMneTeHuuii (YK):

*  CHOCOOHOCTBIO K KPUTHYECKOMY aHaJH3y U OICHKE COBPEMEHHBIX HAYYHBIX JOCTHXCHHH,
T€HEPUPOBAHUIO HOBBIX UJEH NPH PELIEHUU UCCIIEN0BATENbCKUX U MPAKTUYECKUX 3a4a4, B TOM
qrclie B MEXIUCIUIUTMHAPHBIX oOnacTsax (YK-1);

odmenpodeccnonaabubix komnerenuunii (OIIK):
. CIOCOOHOCTBIO CAMOCTOSATENBHO OCYIIECTBIISATh HAYYHO-HCCIIE0BATENBCKYIO IESTEIbHOCTD
B COOTBETCTBYIOILIEH NpOoQecCHOHANIBbHON 00JaCTH C HCIOJb30BAHHUEM COBPEMEHHBIX METO/I0B
UCCIIEI0OBaHMS U MH(POPMALIMOHHO-KOMMYHHUKAITMOHHBIX TexHosoruit (OI1IK-1);
npogeccuoHanbHbIX koMnereHuuii (I1K):
. CIOCOOHOCTBIO U TOTOBHOCTHIO BBIMOJHITH CAMOCTOSITENIbHBIE HAYYHBIE HCCIIECTOBAHHS B
npoeCCHOHATBLHON O00JIACTH B COOTBETCTBUU C HAIPABICHHOCTHIO IMOATOTOBKH (IpoduieM) c
UCIOJIb30BaHNEM (yHIaMEHTAIbHBIX U IpukiIagubix aucuuruing (ITK-1);



. CIIOCOOHOCTBIO ¥ TOTOBHOCTHIO K MHHOBAITMOHHOM JIEATEIHHOCTH; IIOCTAHOBKE U PEIICHUIO
MEPCICKTUBHBIX HAyYHO-UCCIICOBATEILCKUX W MPHKIAJAHBIX 33Ja4 B paMKaxX HalpaBJICHUS
(mpodmiist) moxrorosku (I1K-2);

B pe3yabTare ocBOeHUS TMCHUILINHBI «COBpeMeHHbIe MP00JeMbl KOOPAHMHAIIMOHHON U
CYNPaMoJIeKyJISIPHONH XUMUM» aCIIUPAHT JOJDKEH:

3HaAMmMb:
. METO/Ibl KPUTUYECKOTO aHajiu3a U OIEHKH COBPEMEHHBIX HAYYHBIX JIOCTWKCHUM, METOIbI
T€HEPUPOBAHUS HOBBIX HJIEM NPHU PEIICHUH HUCCIEAOBATENIbCKUX U TMPAKTHUECKUX 33]1ad, B TOM
YUCJIe B MEKIUCIUIUIMHAPHBIX O0JacTSIX, METOAbl COBMECTHOM HAyYHO-HCCIICIOBATEIHCKON
JIeATETbHOCTH.

. OCHOBHBIC METO/IbI HAYYHO-HCCIIEI0BATEIBCKOM IEATCIIEHOCTH.
® IMPUHIHUIIBI U KPUTCPUU ITOCTAHOBKH HAYUYHBIX 3a/1a4.
. COBPEMEHHBIC MOJXO/Abl K PEIICHUIO MPOOJIeM HEOPraHWYECKOW XHMHHU; COBPEMEHHBIC
ACIICKThI pa3BUTUA XUMHUYCCKUX HAYK.
ymembs:
* AHAJIM3UPOBATH AJIbTCPHATUBHBIC BapHUaHTbI pemicHusd HCCIICA0BATCIIbCKUX u

MPAKTUYECKUX 33/1ad U OLIEHHWBATh MOTEHIMAJIbHBIE BBIMTPBILIN/IPOUTPHIIIN pEATU3alMA ITHX

BapHaHTOB.

. OTIpeIeNIATh MEePCIEeKTUBHBIC HAINPaBICHUS HAYUYHBIX HCCIEAOBAHUN B MPEIMETHON cdepe
npoeCCUOHATBLHON JIeSTENFHOCTH, COCTaB MCCIIEIOBATEIbCKUX paboT, OINpEeeNsone Hux
dakTopbl; pazpadaThiBaTh MPOrpaMMy HAay4YHOTO HCCJEIOBAaHUS; M3y4yaTb HAY4YHYIO JIUTEpATypy,
OTEYECTBCHHBIH M 3apyOCIKHBIM OIBIT MO TEMATHKE HWCCIEIOBaHMs; paboTaTh C HUCTOYHUKAMU
MaTEeHTHON MHGOpPMaIMU; UCIOIB30BaTh yKazaTenu MeXayHapoJHOW MaTeHTHON KiaccupuKaluu
JUISL  ONIpeleJiCHWsl WHIEKca pyOpHKH; TPOBOAWTH HMH(DOPMAIMOHHO-MIATCHTHBIA  TOWCK;
OCYUIECTBIIATh OuONHorpaduyeckue mporecchl MOucKa; (OPMYyJIUPOBATh HAy4YHBIE THIIOTE3bI,
aKTyaJIbHOCTb U HAyYHYI0 HOBU3HY IUIAHUPYEMOI'O UCCIIEJOBAHMS

. MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE CHCTEMBbI, BKJIIOYas HAyKOMETPUYECKUE,
nH(GOPMaIMOHHBIE, TATCHTHBIC U WHBbIC 0a3bl NaHHBIX U 3HAHUH, B TOM YHCIIE KOPIIOPATUBHBIE MIPU
BBIMIOJTHEHUH HAYYHBIX HCCIIEIOBaHUM, BECTH CJIOXKHBIE Hay4HbIE HCCIEJJOBAaHUS B paMKax
pealin3yeMbIX IPOEKTOB;

. OpPraHU30BBIBaTh IPAKTUYECKOE MCIIOJIb30BaHME pPE3YyJIbTaTOB HAy4YHBIX (HAay4yHO-
TEXHUYECKUX, SKCIIEPUMEHTAJIBHBIX) pa3pabOTOK, B TOM YHCIIE ITyOIHKAIMHA.
. IPUMEHATh COBPEMEHHBIE METOIbl M METOJUKH HCCIEAOBaHMS CTPYKTYpbl M CTPOEHUS
BELIECTB IPU PELICHUH HOBBIX HMHHOBAIIMOHHBIX 3ajad.

enaoemy:
. CIOCOOHOCTBIO IPOEKTHPOBATh U OCYIIECTBIATH KOMIUIEKCHBIE UCCIIEOBAHUS, B TOM YHCIIE
MEXIUCLHUIUIMHAPHBIE
. HaBbIKAMU  LIEJIETOJIATaHus, IUIAHUPOBAHMs,  peaJu3allid  HEOOXOIUMBIX  BUIOB

JIESATEIIbHOCTH, OLIEHKM U  CAMOOLIEHKM  pe3yJbTaTOB  JEATEIbHOCTH 10  PELICHHIO
IpoECCHOHATBHBIX 3aJa4; TEXHOJOTHSAMM IUIAHUPOBAHMS NMPO(ECCHOHAIBHONW IESTENbHOCTH B
cepe HaydHBIX HCCIETOBAHU.

. HaBbIKAMU COCTABJICHUS IUIaHA HAyYHOTO HCCIIEJOBAHMs;, HaBbIKAMHM HH(OPMAIMOHHOIO
MOWCKA; HABBIKAMU HAIMCAaHHUs aHHOTAIIMHM HAYYHOTO HCCIIeIOBAHMUS

. HaBBIKOM MPOBEICHHS HAYUHBIX XMMUYECKUX MCCIIEI0OBAHUN B COOTBETCTBUHU CO
cnenuanbHocThiO 1.4.1 - Heoprannueckas xumus.

. COBPEMEHHBIMU METO/IaMHU M METOAMKAMU UCCIIEI0BaHMsI, HABBIKAMHU CO3JaHUS U T0JIb30-
BaHUA 0a3aMu JaHHBIX.

4. OBBEM YUEBHOM JUCHUILIUHBI U BUJIbl YYEBHOM PABOTHI

OO0masi TpyIOeMKOCTh JUCHHIUTUHBI cocTaBisieT 4 3adeTHbix eauHunbsl (3E), 144
aKaJeMHYecKuX yaca. Bpems npoBeaeHus 4 cemectp 2 roga o0ydeHuUs.

Buj yueO6Hoii paGoThl | Bcero yacos




AyauTOpHbIE 3aHATHSA (BCEro)

10

6 mom ducie.

Jlexumu (JI) 2
[Tpaktnueckue 3anstust (I1) 8
CamocTrositesbHast padora (CP) 132
Bua npomesxkyrounoii arrectauuu (ITA) 3auer
2
OO0nas TPy10€eMKOCTh:
4acoB 144
3aUYETHBIX CIUHUIL 4

5. PA3JIEJIbI JUCHUILIMHBI, C YKASAHUEM ®OPMUPYEMBIX
KOMIIETEHIIU, KOJTMYECTBA AKAJEMHUYECKHX YACOB, BUJOB YUEFHOM
PABOTbHI U ®OPM KOHTPOJIA

Ne HanmenoBanue pa3sjaena ®opmup Buabl 3ansiTuii u ®opMbl KOHTPOJIA
n/n yeMble TPYAOEMKOCTD B yacax | v TEKyILINH
KOMIIETE v POMEXYTO
130005051 YHBIN
Jl | I | CP | Bcero
1. OCHOBBI KOOPUHAITMOHHOM VK-1,
TEOPUU. XUMHUUYECKAs CBI3b B OIIK-1, .
KOMpHJIeKcaX u IIK-1, 30 30 Y Texymuit
CyIpaMoJIEKyJIax I1K-2
2. LleHTpbl KOOPAUHALINY. VK-I,
Jluranner. 3zomepus § OIIK-1, ) 20 2 V' Texymuii
KOOpJAMHALMOHHBIX coequHenuit | [IK-1,
I1K-2
3. OO6pa3oBaHre KOMILIEKCOB: VK-1,
TEPMOJIMHAMHYECKUH aCTeKT. OIIK-1,
Meroas! ucciaenoBanus B [K-1, 2 30 32 v’ TeKyIuii
KOOPAUHALIMOHHOUN 1 TIK-2
CyIpaMoOJIEKYJIIPHONW XUMHUH
4. OCHOBEI CHHTE3a VK-1,
KOOPJIWHALIMOHHBIX U OIIK-1,
CYIPaMOJIEKYJISIPHBIX [K-1, 2 30 32 v’ Tekymui
COEMHEHHUH U UX pEaKLMOHHAs TIK-2
CIIOCOOHOCTh
5. OcHOBBI OMOKOOPIMHAIIMOHHOM VK-1,
XUMHUU. HpI/IKJIaILHvHe ACIEKTEI OIIK-1, ) ) 2 26 v Texymuii
KOOPAWHALIMOHHOMN 1 ITK-1,
CyIpaMoOJIEKYJIIPHONW XUMHUH I1K-2
Hroro: 2 8 132 142
IIpome:kyTouyHast arrecranus 24, 3auer
Hroro yacos: 144 u.
HUroro 3E 4

6. COJAEPKAHUME JUCHUIIJINHBI

Conep:xanue pa3ie/ioB QU CHUIITHHBI




Ne | HaumeHno
n/n BaHuUe Copaepixanue pazaesa
pasjgena

1. | OcHoBsI HcTtopus pa3BUTHS XMMUU KOOPAWHAIMOHHBIX coeanHeHui. OOmue
KOODP/IMHAIMO | CBEJICHUS M IIOHATHS O KOOPAMHALIMOHHBIX COeIMHEHHAX. LIeHTpanbHbIil aToM
HHOM TeopHH. | — KOMIUIEKCOOOPa30BaTeb, JIUTaH/bl, BHYTPEHHS U BHEIIHASL
Xumuueckass | KOopAHHAIMOHHBIE cephl. CTeneHb OKUCICHUS U KOOPIUHALIMOHHOE
CBSI3b B YKCJIO LIEHTPAJIBHBIX HOHOB. JIEHTaTHOCTD JIMTaHO0B.
kommuiekcax | CympamosekyssipHas Xumusl. TUIIHMYHBIE 00BEKTHI CyNPaMOJIeKyIISIpHON
" XMMHH U UX TEPMUHOJIOTHYECKOE ONMCcaHue. Jlucconuanus B pacTBopax
CymnpamMoJieKy | KOMIUIEKCHBIX yacTull. Knaccudukaiys 1 npaBuaa HOMEHKIATypb
nax KOOPJAMHALIMOHHBIX COeAUHEHMH. [leTabHbIe, IOJIHBIE U COKPAILEHHBIE

(bopMyIIBl KOOPIUHALIMOHHBIX coeAnHeHU. OcoOeHHOCTH
KOMIUIEKCOOOpa30BaHusl B Pa3IMYHBIX arperaTHhIX COCTOSIHUSX (TBepas,
KHJIKasl ¥ ra30Bble Pa3bl). MoienbHbIe MOIX0AbI K 00bSICHEHHIO
[apaMeTPOB XHU- MUYECKOTO CBSI3bIBAHUS B KOOPAMHALIMOHHBIX
COEUHEHMSAX. DIEKTPOCTATUUECKUN MTOAXO0/I: MOJIETb MYJIbTHUIIOIbHBIX
B3aUMOJICVCTBUM M KOHIIENIUS 3JIEKTPOHEUTpaibHOCTH. Teopus
KpUCTATUYECKOTO 1oJisi. OOBsICHEHUE CIIEKTPAbHBIX U MAaTHUTHBIX
CBOMCTB KOMIUIEKCOB. [IpoGiiema cTabuan3anmuu COCTOSTHUN OKUCIICHUS
KoMmIuiekcooOpazopareneid. pdext Ana-Tennepa. MeTos BaJeHTHBIX
cBs3eil. Hu3Kko- 1 BBICOKOCITMHOBBIE KOMIUIEKCH. BHYTpHU- 1
BHEIIHEOPOUTAIbHBIE KOMIUIEKCHI. Teopus moss JUraHioB Kak pa3BUTHE
TEOPUHU KPUCTATUTMYECKOTO TOJIsl. AHAJIU3 BO3MOKHOCTEN U OTpaHUYCHUN
IIPUMEHEHHUS NTOX0/10B K OMMCAHNUIO XUMUYECKON CBA3M B KOMIUIEKCHBIX
yacTulax. MeXMOIeKyIsIpHbIE B3aUMOICHCTBUS B CYIIPAMOJIEKYJIaX.
Crparerust npUMEHEHUs PaCUETHBIX

METOJIOB K MCCJIEJOBAHUIO CTPYKTYPBI U CBOMCTB KOMIIJIEKCHBIX YaCTHIL.

2. |Lentpst O0630pHBI aHANN3 KOMIUIEKCOOOPa3yIOIIUX CBOMCTB AyieMeHTOB 1-18 rpynn
koopauHauuu. | [leproauueckoil cucTeMbl: 3HaUECHUS] KOOPIMHALMOHHBIX YUCEII, XapaKTEepHbIE
JIurangp. JIMTaH/bl, yCTOMYMBOCTH U F€OMETPHUS KOMIUIEKCOB, HanboJee aIeKBaTHbIE
Uzomepus MOJIETHN CTPOEHUs KoMIUIeKcoB. Ll{eounble U 1meI09H0-3eMeNbHbIE METaJIIbI
KOOPJMHAIMO |KaK KOMIUIEKcooOpa3zoBareiau. THibl 00pa3yeMbIX KOMILJIEKCOB U X
HHBIX yCTOMYMBOCTh. KOOpIMHALIMOHHBIE COEIMHEHUS P-3JIEMEHTOB.
coequHeHuil | OCOOEHHOCTH KOMIUIEKCOOOpa30BaHUs PeIKO3eMeNbHBIX 3eMeHToB (P3D).

3aKOHOMEPHOCTH U3MEHEHHS YCTOMYUBOCTH U CTPOEHUS KOOPAUHALMOHHBIX
coenuHeHuil B pany P30, ponsb "naHnraHounHOro" cxaTus.

Ob6mas xnaccudukanus AUrasaoB. JIuranjabl MOJEKYJISIPHBIX KOMIUIEKCOB:
aTOMBI, MOHBI, TUTOMO-, [IOJIUTOMO- ¥ T€TEPOsAEPHBIE HEOPraHUYECKHE
MOJIEKYJIbl, OPTaHUYECKUE COSAUHEHUS. AMOUIEHTaTHOCTD JIMTaHI0B.
XenaTHbIe JIMTaHbl, IOHATHE O XEJIaTHOM U MOJIHUXeJaTHOM 3] derrax.
MaxkpoLuKInYecKue JIMraH/ibl, uX Kinaccudukanus no AuuMupckomy.
Makponuknnueckuit 3QpQexT. JInranpl KOMIIEKCOB ¢ MHOTOLIEHTPOBBIMU
KOOPJAMHAIIMOHHBIMU CBA3SIMU. JIUTaH bl TU- U MOJIUAIEPHBIX KOMILJIEKCOB.
Mosnexybl pacTBOpUTENEN KaK JIMTaH/bl COJIbBATOKOMILIIEKCOB. /JJoHOpHAs
cuiia pactBopureneit. Jluranael 6uokomisiekcoB (Ouonuranipl). Jluranapt
CyNpaMOJIEKYJISIPHBIX YaCTUL: OCHOBHBIE TUIIBL.

Tunsl n3o0Mepun KOOPAMHAIIMOHHBIX COETUHEHHI: TuapaTHas,
VMOHM3AIMOHHAs, KOOPANHALIMOHHAS, CTPYKTYPHAsl, U30MEPHUSI CBSI3H,
reoMeTpuuecKkas, onTuyeckas u KoHpopmaluonHas. Biusaue tumna
MU30MEPUHA KOOPAMHALMOHHOIO

COCJIMHEHUS Ha ero (PH3MKO-XMMHUYECKHUE CBOWCTBA.




O6pa3zoBanue
KOMILIEKCOB:
TCPMOANHAMU
YECKUHI

OO6mas ctparerus mpuMeHeHusT (PU3UKO-XUMHUYECKUX METOJIOB B
KOOpPIMHAIIMOHHOK XuMuH. J{udpakimonasie MeToas! (peHTreHorpadus,
anekTpoHorpadus, HerTpoHorpadus). Crnekrpockonuueckue metroas (SIMP,
OIIP, AKP, KP, y-pe3oHaHcHasi, a0COpOLIMOHHAs B IIMPOKOM TUATA30HE




Ne | Haumeno
n/n BaHMe Conep:xanue paszjaesna
pasaeJa

ACIIEKT. JUTH BOJIH (0T Y® 110 painov4acTOTHOM U JIp.). DIEKTPOXUMUUYECKHE
MeTtoasl uc- | MeTolbl (OTEHIIMOMETPHS, MoNsgporpadusi). DKCTPAKIIMOHHBIE METO/IBI.
cienoBanus B | Kamopumerpudeckne METOIbI, B T.9. METOIbI TEPMUUECKOTO aHAIM3A.
koopauHamuo |MccnenoBanus pactBopuMocTtr. MoHOOOMEHHBIE MeTOIbl. KoMmbroTepHOE
HHOH U MO/JIEIIMPOBAHMUE.
CyNpaMOJIeKyJI
SPHON XUMHUH

4. | OcHOBBI Crparerusi CHHTE3a KOOPJAMHAIIMOHHBIX cOoeuHEHU. [IpsiMble 1 KOCBEHHBIE
CUHTE3a MyTH cUHTe3a. TepMOIMHAMUYECKH U KHHETUYECKU KOHTPOJIUPYEMbIE
KOOPJMHAIIMO | peaKkuu cuHTe3a. [Ipumepsl CHHTE3a KOOPAMHAIMOHHBIX COCIWHEHUM C
HHBIX U MOHO/ICHTATHBIMHU, XEJATHBIMU U MAaKpPOLMKIWYECKUMH JIMTaHAaMHU.
cynpamoie- | OCOOGHHOCTH CHHTE3a MOJHUSACPHBIX COSAMHEHUN. TeMIUIaTHBI CHHTE3
KYJISIPHBIX KOMIUIEKCHBIX 4acTHll. MeTobl CUHTE3a, CB3aHHBIE C 3aMOPAKUBAHUEM
COCIMHECHHI | paBHOBECHI KOMIUIEKcOoOpazoBanus. OKUCIEHNE U BOCCTAHOBJICHHE
U UX JTOMUHUPYIOILIETO KOMIUIEKCA B CUCTEME KOMIUIEKCHBIX YacTull. CUHTE3
pEeaKIMOHHAs | CyMpaMOJIeKyISIPHBIX YacTuil. CrlocOOBI cCaMOOpTraHu3aIuy U
CHOCOOHOCTh | cTaOUIU3aIUU.

Kinaccudukanmst peakiuii KOMIJIEKCHBIX YacTull. DopMalibHasi KWHETHKA
onucaHus peakuui. [loHsaTre 0 KHUHETUYECKON YCTOMYUBOCTH
KOOPJAMHALIMOHHBIX COCTMHEHUN. MeXaHU3Mbl PEaKIMi 3aMEIIECHUS JINTAJIOB.
KucnoTHO-0CHOBHBIE, OKHCIUTEIBHO-BOCCTAHOBUTENBHBIC, (DOTOXUMHUYECKHE
peaKIy KOMIUIEKCHBIX YyacTull. OCOOCHHOCTH TePMOJIN3a KOMILJIEKCHBIX
gactuill. DGHEKTl mpanc-BIUSHAS B KBAJPATHBIX M OKTadIPHUYECKHX
KOMILJIEKCaX.

5. | OcHOBBI KoopannanyonHsle coeIMHEHMS B )KUBBIX Opranu3max. buomeranisl, ux
OMOKOOpAMHA | KpaTKasi XapakTeprcTHKA. [IoHATHE 0 GHOKOOPIMHAIIMOHHON XUMHH.
LHUOH-HOU bukommiekchl u 6nokiacTepbl. BUOKOMIUIEKCH ¢ aHHOHAMH HEOPTaHUYECKHUX
XUMUHU. KHCIIOT. BUOKOMIIIEKCHI ¢ aMUHOKUCIIOTAMU M OeKaMu. BHOKOMIUIEKCHI ¢
ITpuknagueie | mopdupruHaMu. TOKCHYHOCTH METAIIOB: POJIb KOMILUIEKCOOOpa30BaHUSI.
aCIIEKThI OcHoBHBIE aCIeKThI MIPUMEHEHUS KOOPAMHAIIMOHHBIX "
KOOPAUHALIMO | CyNpaMOJIEKYJIIPHBIX coeqMHeHUH. KoMIIIeKCHBIE COeAMHEHUS TITIATUHBI KaK
HHOU U MIPOTUBOOITYXOJIEBbIE Tpenapathl. [IpodiemMbl pa3paObOTKH JIEKapCTBEHHBIX
CynpamoseKy | ¢opM Ha UX OCHOBE.

JISIPHOM [IpuMeHeHne neTyunx KOOPAMHAMOHHBIX COSAMHEHUN B TEXHOJIOTUH
XUMUH MOJTy4eHUs1 MaTepuanoB u3 ra3oBoil ¢pazel (MOCVD). OcHoBHBIE

Pa3HOBUAHOCTH MaTE€pUAJIOB, OIy4YaeMbIx Mo TexHosnoruu CVD.
[lepcniekTHBBI MPUMEHEHMS T€TEPOSIACPHBIX COETUHEHUN MTPU CUHTE3E
MHOTOKOMIIOHEHTHBIX MaTtepraioB. OCOOCHHOCTH pa3IMYHBIX CIIOCOOOB
nepeBo/ia KOMIUIEKCHBIX COeIMHEHUH B Tap, BRIOOp ONTUMAIBLHOTO Ccriocoda B
COOTBETCTBUH C IPUPOAOH KOMILUIEKCA. KOMIUIEKCHI B Ta/IbBAHOTEXHUKE,
AHAIMTUYECKONW XUMHH U Jp. o0nactax. CamoopraHu3aiys MOJIEKy B
CO3JaHUU CYNPAMOJIEKYJIIPHBIX YCTPOUCTB.

7. MEPEYEHD 3AHATUN U ®OPMbI KOHTPOJISI

IlepeyeHb 3aHATHIL, TPYT10EeMKOCTh U (OPMBbI KOHTPOJIA
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TOYHOI'O
KOHTPOJIA

OCHOBEI
KOOPAVNHALMOHHOM
TEOPHHU.
XuMnyeckas CBI3b B
KOMILIEKCaX 1
cylnpaMoJIeKyJiax

CP

OO11e cBeIeHU U HOHATHS O
KOOPAMHALIMOHHBIX COETMHEHUX. [[eHTpanbHbIi
aTOM — KOMILJIEKCOO0Opa30BaTeb, TUTAHIbI,
BHYTPEHHSSI ¥ BHEIITHSSI KOOPAMHAITMOHHBIC
cdepsl. CynpamonekysipHas XUMust. TUTHYHbIE
00BEKTHI CYyIIPaMOJIEKYJIIPHOM XUMHUHU U UX
TEPMUHOJIOTHYECKOE ONUCAHUE.

CP

MonenbHbIe IOXO0IbI K 00BSICHEHHIO TApaMETPOB
XMMHUYECKOTO CBSI3bIBAHUS B KOOPIMHAMOHHBIX
COCMHEHUSX. DIEKTPOCTATUYECKHIHA TTOIXO/I:
MOJIETb MYJIbTUIIONBHBIX B3aUMOJICHCTBHI U
KOHIICTIIUS 3JIEKTPOHEHTpaTbHOCTU. D ekt
Suna-Tennepa.

A

CP

CreneHb OKMCIICHUS H KOOPpAWHAIMOHHOC YHCJIO
LHECHTPAJIbHBIX HOHOB. ,HGHTaTHOCTL JIMTaHA0B.

YO, T

CP

Teopus kpucramndeckoro noist. O0bsicHeHne
CIICKTPAJIbHBIX U MAIrHUTHBIX CBOMICTB
KoMmIuiekcoB. [Ipo6nema ctabunuzanuu
COCTOSIHMI OKHCJICHHsI KOMIIJIEKCO00pa3oBaTeieH.

YO

CP

MeTo BaJIeHTHEIX cBs3eil. Huszko- u
BBICOKOCIIMHOBBIC KOMIIJIICKCHI. BHyTpI/I- nu
BHEIITHEOPOUTAIILHBIE KOMIUJIEKCHI.

A

CP

Jucconmanus B pacTBOpax KOMIUIEKCHBIX YaCTHII.
Knaccudukanus u npaBuiaa HOMEHKIATypbl
KOOPAMHALIMOHHBIX COEIMHEHHUN

CP

JleTanpHble, MOJHBIE U COKpalleHHbIE (OpMyIIbI
KOOpJIMHAIIMOHHBIX coeAnHeHni. OcobeHHoCTH
KOMIUIEKCO0Opa30BaHus B Pa3IMYHBIX arperaTHbIX
COCTOSIHUSX (TBepAas, *KUIKas ¥ razonas (azbl).

YO

entprt
KOOPJIMHALIUH.
Jlurannel. 3omepus
KOOPIMHALIMOHHBIX
COeTUHEHUN

O030pHBII aHAIN3 KOMIUIEKCOOOpa3yOIuX
cBoiicTB 3nemeHToB 1-18 rpynn Ilepuonnyeckoit
CHCTEMBI: 3HAYEHUSI KOOPIMHALIMOHHBIX YHCEIl,
XapaKTepHbIE JIUTaHbl, YCTOMUYUBOCTH U
reoMeTpusi KOMIUIEKCOB, Haubosiee aJleKBaTHbIe
MOJIENIU CTPOEHHS KOMIUIEKCOB.

CP

O6mas knaccudukaius JUranioB. JInranasr
MOJIEKYJISIPHBIX KOMIUIEKCOB: aTOMBI, HOHBI,
JTUTOMO-, TIOJIATOMO- U TE€TEPOsIIEPHBIC
HEOPTaHUYECKUE MOJIEKYJIbI, OPTaHUIECKHE
COCIMHEHUSI. AMOHIEHTaTHOCTH JINTAHIOB.
XemnaTHbIE TMTaH/IbI, TOHATHE O XEJIaTHOM U
noyimxenaTHoM ddexrax. MakporuKInIecKre
JUTaHJbI, UX KIacCUPUKaIUs 1o AuMupcKomy.
Maxkpouuknndeckuit 3G heKT.

CP

Teopus noss IUra"ioB Kak pa3BUTUE TEOPUU
KPUCTAJUIMUECKOT0 NOJIsl. AHAIU3 BO3MOKHOCTEH
Y OFPaHUYEHUN IPUMEHEHUS ITOAXO0I0B K
ONMCAHUIO XUMUYECKOHN CBS3HM B KOMILJIEKCHBIX
YJacTUIax.

YO




CP

[I]emouHBIC U MIEIOYHO-3€METbHbBIE METAJUIBI KaK
KOMILIeKcooOpa3oBarenu. Turel 00pasyemMbIx
KOMILJIEKCOB U UX YCTOMYUBOCTb.
KoopauHaioHHbIE COSTMHEHUS P-3JIEMEHTOB.
Oco0eHHOCTH KOMITIIEKCOO0pa30BaHuUs
peaKo3eMeNbHbBIX 3J1eMeHTOB (P30).
3aKOHOMEPHOCTH U3MEHEHHUSI YCTOWIMBOCTH U
CTPOCHUS KOOPIUHAIIMOHHBIX COSJUHEHHI B PSTY
P393, posib "nmanTaHouIHOTO" CHKATHSL.

YO

CP

Masbie MONIEKYJIbI KaK HEHTPbI KOOPIWHAIIUYU B
CYNPaMOJIEKYJISIPHBIX CUCTEMAX.

YO

CP

Tunel ©30MepUN KOOPAUHALMOHHBIX COCIUHECHUN:
TUpaTHAs, WOHM3ALMOHHAs, KOOPAMHALMOHHAS
(B T.4. KOOpIMHAIIMOHHAS TIOJTMMEPHS),
CTPYKTYpHasi, U30MEpUs CBA3U, TEOMETPUYECKas,
onTuyecKkas U KoHQpopMmaloHHas. BiusHue tuna
U30MEpUU KOOPAUHALMOHHOIO COCIMHEHUS Ha
ero (pu3NKO-XMMHYECKHE CBOICTBA.

YO

O6pazoBanue
KOMILJIEKCOB:
TEPMOJIUHAMUYECKU I
acrekT. MeTonl
HCCIICIOBAHUS B
KOOPJIMHALIMOHHOM 1
CyNPaMOJIEKYISPHON
XUMUU

TepMoguHaMUYECKHE XapAKTEPUCTUKN PEAKIUN
KOMIUIEKCOOOpa30BaHusl, NX B3aMOCBSI3b.
KoHCTaHThI yCTOMYMBOCTH KOOPAUHALIMOHHBIX
COCIMHEHUI. MeTOobl CTaHIapTU3ALUN
TEPMOJMHAMUYECKUX MMApAMETPOB
KOMILJIEKCOOOpa30BaHUsI.

YO, T

CP

Pacuetsl paBHOBecHIl KOMILIEKCOOOPa30BaHMUS.
OcHoBHBIE (haKTOPHI, BIUSIOMINE HA
YCTOMYHMBOCTh KOMILIEKCOB. Psi MpBunra-
YunesaMca U1 ©30XOpHO-U303apsAAHBIX HOHOB.

CP

OOmas crparerus npuMeHeHus: GPU3NKO-
XUMHUYECKHX METOJIOB B KOOPAHMHAITMOHHOU
xumud. uppaKkmOHHBIE METOIbI
(pentrenorpadusi, snekTpoHorpadus,
HeliTpoHorpadust). CieKTpOCKOTUYECKUE METOIBI
(IMP, OITP, SIKP, KP, y-pe3onancHas,
abcopOLIMOHHAS B MIMPOKOM JIMANa30HE JJIHH
BOJIH (0T Y@ 110 paiuo4acTOTHOM U Jp.).
DNEKTPOXUMHUECKHE METO/IbI (TOTCHIIMOMETPHS,
noyisiporpadust).

YO

CP

TepMoaMHaMUKa XeJIaTHOTO, MOJIMXEIATHOTO U
MakKpoLHKIndeckoro 3¢gpdexron. Biusuue
pacTBOPUTEIIS KaK CPebl U XUMUYECKOTO
peareHra Ha KOMIUIEKCOOOpa3oBaHuUE.

YO

CP

Oco0eHHOCTH TEPMOJMHAMUYECKOTO OITUCAHUS
00pa3zoBaHMs CyPaMOJICKYJSIPHBIX CHCTEM.

O heKThl «BHYTpEHHEI» U «BHEIIHEH»
ctabunmuzanuu. I¢ddeKTsl IpeJopraHu3alim.

YO, I

CP

TeMneparypHble 3aBUCUMOCTH KOHCTAHT
YCTOMYMBOCTH KaK OTPA)KEHUE KOBAJIEHTHOTO U
3JIEKTPOCTATUYECKOrO BKIIAJIOB B
KOOPAMHALIMOHHYIO CBSI3b.

YO

CP

3aKOHOMEPHOCTH U3MEHEHHUSI TTOCIIEIOBATENbHBIX
KOHCTAHT YCTOWYMBOCTH (CTaTUCTHYECKAS U

YO







"XUMHYECKas" KOMIIOHEHTBI, BIUSIHUE PUPOBI
JIMraHjia, ClIMHOBOTO COCTOSIHUS, THOPHUIN3AlINN).

CP

DKCcTpaklMOHHBIE MeTOIbl. Kanopumerpuueckue
METO/IbI, B T.4. METOBI TEPMUYCCKOTO aHAIH3A.

YO, T

CP

Uccnenoanus pactBopumoctu. MoHOOOMEHHBIE
MeTobl. KoMIbIoTEpHOE MOECIUPOBAHUE.

YO

OCHOBBI CHHTE3a
KOOPJIMHAIIMOHHBIX U
CyNPaMOJIEKYJISIPHBIX
COCIMHEHUN U UX
peaKIMoHHas
CIIOCOOHOCTD

Crparerusi CHHTE3a KOOPAMHAIIMOHHBIX
coequHeHuil. [IpsiMble 1 KOCBEHHbIE

nyTH

cuHTe3a. TepMOIMHAMUYECKH U KUHETHYECKH
KOHTPOJIUpYEMbI€ peakiuu cuHresa. [Ipumepst
CHHTE3a KOOPAMHAIMOHHBIX COCTMHCHHH C
MOHOJIEHTATHBIMH, XEJIaTHBIMA U
MaKpOIUKINYECKHUMH JINTAHIaMHU.

VO, T

CP

Knaccudukanus peakiuii KOMIUIEKCHBIX YaCTHIL.
dopManbHas KWHETUKA OMMCAHUS PEaKIIHil.
[ToHsiTHE O KUHETUYECKOW YCTOMYHUBOCTH
KOOPIMHALIMOHHBIX COCMHEHUN.

YO

CP

Oco0eHHOCTH CHHTE3a NOJTUSACPHBIX
coequHeHn. TeMnIaTHbIM CHHTE3 KOMIIIEKCHBIX
gacTull. MeTo bl CHHTE3a, CBA3aHHBIE C
3aMOpaKMBAaHUEM PAaBHOBECHIL
KOMILIeKcooOpazoBanusi. OKUCIeHNE UITH
BOCCTaHOBJIEHUE JOMUHUPYIOLIErO KOMILIEKCA B
CHCTEME KOMIIJICKCHBIX YaCTHII.

YO

CP

KucinoTHO-0CHOBHBIE, OKMCIUTENBHO-
BOCCTaHOBHUTEINIbHBIC, POTOXMMHYECKHE PEAKIINU
KOMILIEKCHBIX YacTul. OcOOEHHOCTH TEPMOJIN3a
KOMILIEKCHBIX YacTUIl. DPPEKThI mpanc-BIUASTHUS
B KBaJPATHBIX M OKTa3IPUYECKUX KOMIIJIEKCAX.

YO

CP

MGTOIIBI CHUHTEC3a CYIIPaMOJICKYJIAPHBIX YaCTHLI.

CP

MexaHu3MBbl peakyii 3aMeLEHUs JIUTa10B

OCHOBEHI
OMOKOOPAMHAITUOH-
HOM XUMUH.
[Ipuknaansie
ACICKTBI
KOOPAMHALIMOHHOMN 1
CyIIPaMoJIEKYJISIPHOU
XHUMHH

Koopannationuble cOeIMHEHUSI B )KHBBIX
opranusmax. buomeramisl, UX KpaTKas
xapaktepucTuka. [loHsTue 0 GMOKOOpIUHAIIH-
OHHOM XUMHUU. BUKOMIIIEKCHI 1 OMOKIIACTEPHI.

KJI

CP

buokomIuiekcsl ¢ aHHOHAMHM HEOPTaHUYECKUX
KHCJIOT. BUOKOMIIEKCHI ¢ aMUHOKUCIIOTAMU U
6enkamu. bruokomIuiekcsl ¢ moppupUHaMU.
TOKCHYHOCTH METAJLIOB: POJIb
KOMIIJIEKCOOOpa30BaHUSI.

YO

CP

OCHOBHI:IG ACIICKThI HpI/IMeHeHI/ISI
KOOPAMHALIMOHHBIX U CYNPAMOJIEKYJISIPHBIX
COETUHEHU.

YO

CP

KomiiekcHrie COCANHCHUA IIJIaTUHBI KaK
MPOTHUBOOIYXOJIeBbIE  mpemnapatbl.  [IpoGriemsr
pa3pabOTKH JICKApCTBEHHBIX (hOPM Ha MX OCHOBE.

A

CP

[IpumeneHnue aeTy4nx KOOpAUHALMOHHBIX
COEIMHEHUI B TEXHOJIOTUH TOTYYEHUS
MaTepuaioB u3 razoBoi pazer (MOCVD).
OcHOBHBIE Pa3HOBUIHOCTH MaTEPUAJIOB,
nosryyaeMsbIx 1o TexHonoruu CVD. [lepcniekTHBEI
IPUMEHEHUS TeTEPOSIIEPHBIX COEANHEHNN ITPH







CHUHTE3€ MHOTOKOMIIOHEHTHBIX MaTEPUAJIOB.
Oco0eHHOCTH pa3IMyYHBIX CIIOCOOOB IepeBoIa
KOMILIEKCHBIX COCTMHEHUH B Tap, BEIOOP
ONTUMAJILHOTO CI0c00a B COOTBETCTBUU C
IIPUPOAON KOMIUIEKCa. KOMIUIEKCHI B
raJIbBAHOTEXHUKE, AaHATUTUYECKON XUMHUH U JP.
o0nacTsx.

Camoopranuzanusi MOJIEKYJI B CO3/IaHUU
CYNPaMOJIEKYJISIPHBIX YCTPOUCTB.

Buner 3anstuit: JI — neknuun, C — cemunapsl, I1 — npaktudeckue 3anstus, JI3 -
naGopatopusble 3aHatusi, CP — camocrositensHas padora.

®opmbl Tekymiero KoHTposisi: YO - ycTHbI onpoc (coOecenoBanue), T- TectupoBanue, P -
pedepar, I1 - npoexT, [ - noxnazn, KJI - koncnekr nekuuu, '] - rpynmoBas Auckyccus.

@DopMBbI MPOMEKYTOUHOTO KOHTPOJIsA: cobecenoBanue, C3 — cUTyalnOHHbIE 3a]]a4H.

OBPA30OBATEJIBHBIE TEXHOJIOTUH

Ucnoneiytotes cienyromnme o0pa3oBaTelbHbIe TEXHOIOTHH:

. MH(POPMAITMOHHO-KOMMYHHUKATUBHBIE TEXHOJIOTHH — JIOCTYN K JJICKTPOHHBIM
OubnIMoTEeKaM, K OCHOBHBIM OTEUECTBEHHBIM M MEXAYHAapOIHBIM 0a3aM JaHHBIX,
MCIIOJIb30BAaHUE ayANO0-, BUIEO-CPEJICTB, KOMITBIOTEPHBIX MPE3EHTAINN;

. TEXHOJOTHsI TMPOEKTHOTO OOy4YeHHs — TMPEANoiaracT OpUEHTAIMI0 Ha
TBOPUYECKYIO CAMOCTOSITEIIbHYIO JIUYHOCTh B MPOILIECCE PELICHUs MPOOJIEMbI C Mpe3eHTaluei
Kakoro-nubo marepuana. OOydarommiics MUMeeT BO3MOKHOCTh IPOSIBICHUS KPEaTHBHOCTH,
CIIOCOOHOCTH TIOATOTOBKUA M PEIAKTUPOBAHMS TEKCTOB C WJUIFOCTPATHUBHOM JEMOHCTpalldeh

COJIepKaHUs;
. TEXHOJIOTHS] KOHTEKCTHOTO O0yUeHUS;
. TEXHOJIOTHsSI MPOOJIEMHOr0 OOy4YeHHs] — CO3/JaHHE MPOOJIEMHBIX CUTyallud U

OpraHu3alys aKTUBHOM caMOCTOSITENbHOM JEATEIbHOCTH 110 X pa3peleHHIO;

. TEXHOJIOTUsI 00y4EHUS B COTPYIHUYECTBE — MEKIMYHOCTHOE B3aUMOJCHCTBUE B
0o0pa3oBaTeNbHON Cpefe, OCHOBAaHHOE Ha TPHHIMIAX COTPYJAHHYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJIEMHO-MOUCKOBBIX KOMaHAAaX WM MajbIX TPyMNNax, ¢ LEJIbI0 MOJyYeHHUS
Ka4eCTBEHHOT'O 00pa30BaTEeILHOTO MPOIYKTa;

. TEXHOJIOTUS TECTOBOI NMPOBEPKHU 3HAHUH.

9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIUXCSA
IO OCBOEHHUIO TUCHUILTAHbI «COBPEMEHHBIE ITPOBJIEMbI
KOOPAUHAIIMOHHOU N CYITPAMOJIEKYJIAPHOU XUMHUN»

9.1. XapakTepucTnka 0CO0CHHOCTEH TEXHOJIOTHH 00y4eHusl B Y HUBepcUTeTe
OcBoenne 00pa30BaTENBHBIX IPOTPAaMM TPOBOAMUTCS C NPUMEHEHHEM 3JIEKTPOHHOTO
00y4eHus1, TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJIOTUH. J[J1s 3TOro co3nana U PyHKIMOHUPYET
9JMeKTpOHHAsE uH(MoOpManmoHHO oOpa3oBarensHas cpena (DUOC), Bxmrouarmas B cels
ANIeKTpOHHbIE HHpOpManuoHHble pecypcbl. DMOC obecneunBaeT OCBOEHHE OOyYarOLUIUMUCS
00pa30BaTEeNbHBIX MPOTPAMM B ITOJIHOM 00BEME HE3aBUCHMO OT MECTa HaXO0XKICHUS 00YJarOIIUXCSI.

9.2. OcodeHHOCTH PadOTHI 00Y4AKOIIETroCs M0 OCBOEHHUIO TUCIUIJIMHBI
«CoBpeMeHHBbIE MPOOIeMBbI KOOPIAHMHAIIMOHHOM U CYNPaMOJIeKyISIPHOH XUMUMD)
OOyyaromuecs Mpu W3YYCHUH Y4YeOHOM MUCHUIUIMHBI HCHOIB3YIOT 00pa3oBaTENbHBII

KOHTCHT, a TaKX€ MCTOJUYCCKHUC YKa3aHHsA I10 IIPOBCACHUIO ONPCACICHHBIX BHIOB 3aH5[TPII71,
pa3paboTannbie npodeccopcko-npenogaBatenbckum coctaBom (II1C) kadenp.




YcnemHoe ycBoeHHe y4eOHOH qucuuIuiHbl « CoBpeMeHHbIE IPOo0IeMbl KOOPINHAIIMOHHOMN
U CyIpPaMOJICKYJIIPHOM XUMHMM» MPEAIoaraeT akTUBHOE, TBOPUYECKOE ydacTUe 00ydarolerocs Ha
BCEX 3Talax €e OCBOCHMs IIyTeM INIAHOMEPHOI paboThlI.

OOyuaromuiics IOMKEH AaKTHMBHO Y4YacTBOBAaTh B BBIIOJHEHMH BHJOB ayJIUTOPHBIX
IPaKTUYECKUX pabOT M BHEAYAUTOPHBIX MPAKTHUECKUX pPAOOT, ONpPENENeHHbIX JIs JaHHOU
JuciuIuinHel. [IpoBoauMble Ha MPAKTUYECKUX 3aHATHUAX AEJIOBBIX MIP, PA3IMUYHBIX 3aJaHUM Jal0T
BO3MOXKHOCTh HEINOCPEJICTBEHHO MOHATh QJITOPUTM IPUMEHEHUS TEOPETHYECKUX 3HaHUil,
u3JaraeMbIX B yueOHUKaX.

Crnenyer uMeTh B BUAY, YTO BCE pa3feiibl U TeMbl JUCHMILIMHBI «COBpEMEHHbIE MPOOIEMBI
KOOpAMHAIIMOHHOM U CYNpaMOJEKyJIpHOW  XUMHMM»  TPEACTABIEHbl B  JUAAKTHYECKH
popabOTaHHOHN IOC/IEN0BATENIBHOCTH, YTO MPEAyCMATPUBAET JIOTMYECKYI0 CTPOWHOCTh Kypca U
NPOJAYMAaHHYI0 CHUCTEMY YCBOEHHUS OOydalouMMHCs Y4YeOHOro Mmarepuana, MO3TOMY Heb3s
HPUCTYIATh K U3Y4YEHUIO NOCIENYIOIUX TeM (pa3esioB), HE YCBOUB NPEIbIAYIIHX.

9.3. MerToanueckue yKazaHus IJisl 00y4aIIMXCS 110 OPraHU3alUN CAMOCTOSITEIbHOM
padoThI B mpouecce 0CBOCHUs! TUCHUILNINHBI «CoBpeMeHHbIe NP001eMbl KOOPAHUHAIIMOHHOH B
CyNpaMoJIeKyJISIPHOH XUMHID)

Ne BU/I pa0oOTHhI KOHTPOJIb BHINIOJIHEHUS
padoThI
1. | v moAroToBKa K ayJIUTOPHBIM 3aHITHIM v’ cobecenoBanue
(mpopaboTka yueGHOro MaTepHaia o y4eOHoOM v’ TecTHpOBaHHE
auTEepaType); v’ pemenue
CUTYaIIMOHHBIX 33]1a4
2. | ¥ pabora ¢ yueOHOM U HAyYHOH IUTEPATY POt v’ cobecenoBanue
3. |Y o03HaKOMJIEHHE C MaTEpHATIAMU SJIEKTPOHHBIX v’ cobecemoBanue
pecypcos; v’ mpoBepKa penieHuit
v/ pellieHue 3a1aHuil, pa3MEIeHHbIX Ha 3aJJaHHl, pa3MEIIeHHBIX
anekTpoHHoH miatdopme Moodle Ha 3JIEKTPOHHOU
wiargopme Moodle
4. | v camocrosTenbHas MPOpaboOTKa OTACIBHBIX TEM v’ cobecemoBanue
y4eOHOH TUCIIMIUTHHEI B COOTBETCTBUH C v’ TecTHpOBaHHE
TEMaTUYECKUM IUIAaHOM BHEayJUTOPHOM
CaMOCTOSITEJIBHON PabOThI
5. v/ MOJArOTOBKA JIOKJIAJIOB Ha 3a/IaHHBIE TEMBI v’ JIOKJIaj1
6. v/ BBIMOJIHCHUE MHIUBHUAYATbHBIX JOMAIITHUX v’ cobecemoBanue
3anaHui(pedeparsl) v’ IpoBepKa 3aJaHui
8. v y4acTHe B HAyYHO-IIPAKTHYECKUX v’ mpenocrabieHue
KOH(epEeHIHAX, CEMUHApaxX CepTU(PHUKATOB
YYaCTHUKOB
9. v’ paboTa ¢ TeCTaMu, BOIPOCAMH | 3a[a4aMHy JIJIst v’ TecTUpOBaHUE
CaMOTIPOBEPKH v’ cobeceoBaHUEe
10. | ¥/ mOArOTOBKa KO BCEM BHIaM KOHTPOJBHBIX v TeCTHpPOBaHHUE
WCIIBITAaHUI v' cobecenoBaHue

9.4. MeToanueckue yKazaHus JJis1 00yYAOIIUXCS M0 MOAT0TOBKeE
K 3aHATHAM N0 qucuunnie «CoppeMeHHbIe MP00J1eMbl KOOPAHMHAIMOHHOMN U
CynpaMoJIeKyJIsIPHOH XUMM I
3aHATHA MPAKTHUYECKOrO THUIMA IMpeJAHAa3HAueHbl JUIsl PACIIMpPeHHs] U YriayOJeHus 3HaHUN
oOyvaromuxcss 1O y4eOHOH jaucuumiuHe, (QOpPMHUPOBAHUS yMEHUH UM KOMIIETEHIIMH,
MPEelyCMOTPEHHBIX cTaHAapToM. B ux xone oOydaromumucsi peanusyercs BepudukarroHHas
GYHKIUS CTENEHW YCBOGHHUS y4eOHOro MaTepuana, OHH MPUOOPETAl0T YMEHHUsS BECTH HAYYHYIO
nuckyccuo. Kpome Toro, 11e1bto 3aHsATHI ABIISETCS: TPOBEPKA YPOBHS MOHUMAHUS 00yUYaIOLUMUCS
BOIIPOCOB, PACCMOTPEHHBIX B y4eOHOI JTUTEpaType, CTETIEHN M KaUYeCTBa yCBOCHHS 00YJaIOIIMMHUCS



MPOrpaMMHOTO Marepuana; (OPMHUPOBAHME U PA3BUTHE YMCHHIN, HABBIKOB IPUMCHCHHUS
TEOPETUYECKNX 3HAHUN B pEaJbHOM NpPaKTHKE pEIIeHUs 3aJad, aHajau3a MNpoQeccHOHAIbHO-
MPUKJIATHBIX CUTYaIllUi; BOCIIOJIHEHHE MPOOEIIOB B MPONJICHHON TEOPETHUYECKON YacTH Kypca U
OKa3aHMs IOMOILU B €r0 OCBOCHUMU.

OOyuaronuiicss JOMHKEH U3YYUTh OCHOBHYIO JIMTEPATYPY 1O TEME 3aHATHUS, U, KeJATEeNbHO,
WUCTOYHUKM W3 CIUCKA JIOTIOJHHUTEIHHOW JIUTEPATYpPhl, UCIOIb3yEMbIC IS PACIIUPEHHUS O00Bhema
3HaHWI 10 TeMe (pa3zeny), MHTEPHET-PECYPCHI.

10. YYEBHO-METOJIUYECKOE U UHO®OOPMAIIMOHHOE OBECIIEYEHUE
Kapra obecrieuenust yueOHO-METOIUIECKON JIUTEPATy POt
Ne | ABTop, Ha3BaHUE, MECTO M3/IAaHUS, U3ATEILCTBO, To1 u3nanus | Kom-Bo Yucao
y4eOHOM U yueOHO-METOUIECKON JTUTepaTyphl DK3EM- acCIMpaHTOB,
IUISIPOB | OJHOBPEMEH.
U3YyYarolux
JUCHUTIIIUHY

OcHoBHas auTepaTypa
1. | Cxonenko B.B., luanze A.1O., CaBpanckuii JI.I., 1 2
lapuosckuit A.Jl. Koopaunarnmonnas xumus. M.: UKL
«Axanemkuuray, 2007. 487 c.

2. | Ctun 1., OtByn 1. CynpamornekyspHas xumusi. B 1 2
JIBYX ToMax. // mep. ¢ anrit. M.: Akanemknura. 2007.
3. | Kucenes FO.M., JloOpbiauaa H.A. Xumust KOOpAMHAITHOHHBIX 1 2

coenunennii. M.: UzpatenbctBo M.: "Akagemus", 2007. 352 c.
4. |OOmas, HeopraHuveckasi ¥ OpraHHYECKast XUMHSI
[DnexTponHsIit pecypc]: yueonnk / A. B. badkos, T. U.
bapabanosa, B. A. [TonkoB. — MockBa : [DOTAP-Menua,
2020. — 384 c. — ISBN 978-5-9704-5391-9. — URL.:
http://www.studmedlib.ru/book/ISBN9785970453919.html
JlononHuTENbHAS IUTEpATYpA

1. | Yucrsko HO.B. OcHOBBI OMOHEOPraHUYIECKOM XUMUH. M. : 1 2
Xumus, Komnocc, 2007. 539 c.

2. | Jlen X.-M. CymnpamonexyispHas xumus. Konuenmun u 1 2
nepcnekTuBbl. HoBocubupck: Hayka, 1998. 341 c.

3. | Bepcykep U.B., DnekTpoHHOE CTPOCHUE U CBOMCTBA 1 2

KOOPJIMHALIMOHHBIX coequHeHuid, JI.: Xumus, 1986.

4. |OOmas u HeopraHudecKasi XUMus [ DIIEKTPOHHBIN pecypc] :
yueOHO-MeToudeckoe nocodue / 'bOY BITIO BI'MA um. H. H.
Bypnaenko, kadenpa xumuu ; cocraputenu : H. 1. [Tonomapesa,
B. M. Knoxkoga, E. E. 3otoBa [u ap.]. — Boponex : BTMA,
2013. — 144 c. — rpud. — ISBN 978-5-88242-956-9. —
http:/libl.vrngmu.ru:8090/MegaPro/Download/MObject/683

IlepeuyeHb 31eKTPOHHBIX CpeACTB 00yUYeHHUS
e  VYueOHblii nopran BIMYVY;

e Hayunas snexTponHas 6ubnmorteka http://elibrary.ru/

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Kadenpa dapmaneBruueckoii XumMmun ¥ (papMareBTHIECKON TEXHOIOTHUH, OCYIIECTBIISIFOIIAS
MOATOTOBKY AaCIHMPAHTOB MO crnenuanbHocTH 1.4.1 — HeopraHuWyeckas XHMHS, pacroJyiaraet
y4eOHBIMA  KOMHATaMH, KOMIBIOTEPHBIMH  KJacCaMM,  JICKIIMOHHBIMH  ayJAUTOPHUSIMU,
000pyOBaHHBIMH TPOEKIIMOHHOW ammaparypoil s IeMOHCTpAIlMH Ipe3eHTaluii, Habopamu
HaTJISITHBIX TIOCOOMH, KOMITBIOTEPHBIMU TTPOTrpaMMaMu JTsl KOHTPOJIS 3HAHHM.



HauMmeHoBaHue cnenMajbHBLIX MOMeEIIeHU
¥ MOMENIEeHUH JJIl CAMOCTOATEILHOM
padboThI

OCHallleHHOCTb crienajJbHbIX lIOMellleHl/lﬁ n
MOMeIeHUH JIs1 CAMOCTOATEJIHLHOH padoThI

®I'OY BO BI'MY um. H.H. bBypaenko, r. Bopone:x, yia. Ctynenueckasi, 10

Kommprorepusiii  kimacc  (komHatra — 245):
kadenpa (dapmarieBTUUECKOH  XUMHU |
(hapmaneBTHIECKOM TEXHOJIOTHH;

Boponexckas ob6nacte, r. Boponex, yi.
10 (Bun
JESATEIbHOCTH: JIEKLIIUU U TEKYIUI KOHTPOJIb)

Crynenueckas, yueOHOU

15 pabounx MECT C KOMIIBIOTEPAMH,
MOJIKITIOUeHHBIMA K ceTd MaTepHeT. CTOomn s
npernoaBaTesieid, CTONbI yueOHbIe, TocKa yueOHas,
CTyJbsI, MH(pOpMaIMoHHBIE CTeH . Habop
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS U yueOHO-
HaTISIOHBIX IT0CO0OHH, 00eCcIIeunBarOIMMii
TEMaTUYECKHUE WILTIOCTPAIH, COOTBETCTBYIOIIHE
pabounm mporpaMmam TUCIIHILIHH —
MYJIbTUMEIUHHBIN KOMIUIEKC (HOYTOYK, POEKTOP,
9KpaH); YCHUIUTENb 7151 MUKpO(oHa, MUKPO(OH.

VYuebnble naboparopun (komHara 231, 233,
234, 237): xadempa ¢dapmameBTHUECKON
XUMUU U (hapMaleBTHUECKOW TEXHOJIOTHH;
Boponexckass obnacte, T. Boponex, yi.
Crynenueckas, 10 (Bup y4eOHoI
JEeSATSIILHOCTH: IPAKTUICCKHIE 3aHSITHS)

1. Cnextpodoromerp «Shimadzu UV-1800» - 2
IIIT.

2. Cnektpogoromerp CD-46 - 1 .

3. [lonspumeTtp -1 .

4. Pedppakromerp NPD-454 b2M - 3 .

5. Becol ananutnueckue BJIP-200 - 2 .

6. Ha6op nns TCX - 2 mT.

7. Ileub mydenpHas - 1 mr.

8. Tepmocrar TC-80 - 1 wr.

9. Pu-metp 410 - 3 mr.

10. ®orosnexrpokonopumerp KOK-2 - 1 mr.
11.Tectep pacTBOpUMOCTH -1 mr.

12. Ilpecc pydHON TUIpaBINYECKUN PIKE
CrushIR myist mpown3BoacTBa TabJIeTOK-1 1T,

13. ABTOMAaTMuYECKUH  HU3MEPUTENIb  TOYKH
mwiasnenus SMP30 - 1 mr.

14. JlaGopaTopHbIii BHXPEBOW TPAHYIATOP —
cmecutens OBIT-020K01- 1 mr.

15. Becwt Vibra HT 224RCE -1 mir.

16. Komrneke st mpoBeaeHus TBepaoda3Hoi
SKCTPAKIUH -1 mT.

17. JlaGopaTopHble aHamuTH4eckne Bechl ATL-
80d4 AKKVYJIAB - 2 mr.

18. Cnekrpodoromerp I13-5300BU-11mT.

19. Cnexrpodoromerp [13-5300Y D-1 mT.

20. DnekTpocymmIbHbIN mKad-1 mT

21. JlabopaTtopnas 6ans-1 mr

12. OLIEHOYHBIE CPEJCTBA JUISI KOHTPOJISI KAYECTBA IOJATOTOBKH
(MOJTYJIST)

. Texkymuii KOHTPOJIb MPAKTHUECKUX 3aHATUN MPOBOAMTCS MO UTOTaM OCBOEHUS KaKIOH
TEMBl W3 paszzena ydeOHO-TEeMAaTHYEeCKOrO IUTaHA B BHJIE YCTHOTO COOECETOBaHMSA, PEIICHHS
TECTOBBIX 3a/IaHUN, TPOEKTa, pEHICHHS CUTYallMOHHBIX 3adad. DOoHA OIEHOYHBIX CpEACTB
pa3pabatsiBacTcs B opMe caMOCTOSATEIBHOTO JOKyMeHTa B coctae Y MK/I.




. I[IpoMexXyTOUYHBINE KOHTPOJb TPOBOJUTCS B BHUAC KAHAMJATCKOTO J3K3aMeHa TI0
CIICIMAIIEHOCTH B YCTHOH (opme B BHIe coOecenoBanusi. OIEHOYHBIC CPEICTBA JIJISl TIPOBEICHHUSI
KaHIMJIaTCKOTro 3k3aMeHa npejactasieHsl B DOC



	Составители программы:
	Рецензенты:
	1. ЦЕЛЬ И ЗАДАЧИ ДИСЦИПЛИНЫ
	Задачи освоения дисциплины «Современные проблемы координационной и супрамолекулярной химии»:
	2. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОП АСПИРАНТУРЫ
	3. ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	универсальных компетенций (УК):
	общепрофессиональных компетенций (ОПК):
	профессиональных компетенций (ПК):
	В результате освоения дисциплины «Современные проблемы координационной и супрамолекулярной химии» аспирант должен:
	знать:
	уметь:
	владеть:

	4. ОБЪЕМ УЧЕБНОЙ ДИСЦИПЛИНЫ И ВИДЫ УЧЕБНОЙ РАБОТЫ
	5. РАЗДЕЛЫ ДИСЦИПЛИНЫ, С УКАЗАНИЕМ ФОРМИРУЕМЫХ
	6. СОДЕРЖАНИЕ ДИСЦИПЛИНЫ Содержание разделов дисциплины
	Перечень занятий, трудоемкость и формы контроля
	8. ОБРАЗОВАТЕЛЬНЫЕ ТЕХНОЛОГИИ
	9. МЕТОДИЧЕСКИЕ УКАЗАНИЯ ДЛЯ ОБУЧАЮЩИХСЯ
	9.1. Характеристика особенностей технологий обучения в Университете
	9.2. Особенности работы обучающегося по освоению дисциплины
	9.3. Методические указания для обучающихся по организации самостоятельной работы в процессе освоения дисциплины «Современные проблемы координационной и
	9.4. Методические указания для обучающихся по подготовке
	10. УЧЕБНО-МЕТОДИЧЕСКОЕ И ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ
	Перечень электронных средств обучения
	11. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ
	12. ОЦЕНОЧНЫЕ СРЕДСТВА ДЛЯ КОНТРОЛЯ КАЧЕСТВА ПОДГОТОВКИ

