[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue:

3“03 Ecayﬂep”'(o DEREFIEHOE rocynapdTBEHHOE OIOIKETHOE 00Pa30BATENLHOE YUPEKICHHE
OKHOCTb: PekTop . .

[lata nognucanns: 14.08.2023 1 BBICIIICTO 06pa3013aHH51 «BOpOHC)KCKI/II/I rocyaapCTBCHHBIN

YHUKanbHbI MPOrpaMMHbIA KIKOY:

691eebef9203 besbeibl6asiors2s MGUMHCKNI yHuBepenTeT nMenu H.H. bypaenko»

MurmeTepeTsa 3npaBooxpanenus Poceniickon denepannn
(®T'BOY BO BI'MY um. H.H. Bypaenko Mun3zapasa Poccun)

YTBEPXIAIO
ITpopexrop no HUJI A.B. byaneBckuii

« 29 » WIOHS 2023 1.

PABOYAA ITPOI'PAMMA JTNCIUAITINHBI _
«COBPEMEHHBIE NPOBJIEMbI KOOPTUHAIIUOHHOU 1
CYIIPAMOJIERYJIAPHOU XUMUN)»

YpoBeHb BbICHIEro 00pa30BaHMs — IMOJrOTOBKA KAJAPOB BHICIICH KBaTU(DUKAIIUN
(acimpanTypa)

Hanpasiaenue moarorosku: 1.4 XUMNYECKUE HAYKHU
Hayunas cnenuanbHocthb: 1.4.1 HEOPITAHUYECKAS XMW
Kpanundukanus, npucsauBaemasi 1o 3aBepuieHun o0pa3oBaHus:
Hccnenosarens. [IpenogaBarenb-uccienoBaTeiib

®opma 00y4YeHHUs: 3a0UHAS

Nunexc pucuumaunasl - b1.B.J[B.01.02

Boponexk, 2023



[Iporpamma aucrumirabl «CoOBpeMEHHBIE TTPOOIEMBbI KOOPIUHAIIMOHHON W CYNPaMOJICKYJISIPHON
xuMun» pazpadorana B coorBerctBuu ¢ ®I'OC BO (mpuka3z Munobpuayku Poccun ot 30.07.2014
Ne 869 «O06 yrBepxkaennn @I'OC BO no HanpasieHuto moaroroBku 1.4 Xumudeckue HayKu
(YpOBEHb MMOATOTOBKH KaJIpOB BBICIICH KBaTH(PUKALINN).

CocraBurenu nporpaMmmablI:

Pynakoga JI.B., 3aBenyromuii kadeapoit papManeBTHUECKOW XUMUU U (hapMarieBTUIECKOM
TEXHOJIOTUH, 1.X.H.
[Tonomapesa H.W. npodeccop kadeappl KIMHUYECKOH T1a00paTOPHON THArHOCTUKH, J.X.H.

Penen3zeHnTsl:

Hugramues C.U. - 3aB. kadeapoit HeOpraHUIECKON XUMHUU U XUMHUYecKor TexHojorun PI'bOY
BO BI'YUT, n.x.H., mpodeccop

Boctpukosa I'.1O. — noneHT kadeapbl XUMUU U XUMHUYECKOH TexHosoruu matepuanos ®I'bOY
BO BI'TY, k.X.H., IOLIEHT

Pabouas nmporpamma oOCyXk/1eHa Ha 3acelaHuy Kadeapsl papManeBTUIeCKONH XUMHUH
u ¢apmaneBTUUECKOI TexHOMoruu  «27» utons 2023 r., npotokon Nell.

3aBenyromuii kageapoii JI.B. Pynakosa

Pabouas nporpamma oo6pena yuensiM coserom @PI'BOY BO BI'MYVY um. H.H. Bypnenko
Mumnznpasa Poccun npotokon Ne 10 ot «29» utonst 2023 r.




1. TEJb M 3AJAYN JUCHMUILINHBI

Heabr ocBoennsi aucHUIVIMHBI  «CoOBpeMeHHbIEe TMP00JeMbl KOOPAMHALUMOHHOW U
CynpaMoJieKyJSIPHOH XUMMH»:
. MOJTOTOBUTH KBATH(UITIPOBAHHOTO CIIEUAJINCTA, 001a1ar0111ET0 CHCTEMOM
YHUBEPCAJIBHBIX, 00MIETTPO(ECCHOHANBHBIX U MPO(ECCHOHATBHBIX KOMIIETEHIIUH, CIIOCOOHOTO U
TOTOBOT'O K CaMOCTOATEIIbHONH HAYYHO-HCCIIEOBATEIBCKON M IIPETI01aBaTeIbCKOM JACATEIHPHOCTH B
COOTBETCTBUU CO  CHEIHUAIBHOCThIO «COBpEeMEHHBIE TPOOJIEMbI  KOOPAWHAIMOHHOH U
CyNPaMOJIEKYIISIPHOU XUMUM.

3axauu ocBoeHMsI JUCHMILIMHBI «COBpeMeHHbIe MP00J1eMbl KOOPANHAIIMOHHON 1
CYNpaMoJIeKyJISIPHOM XUMHM:
. pacmpuTh W yOIyOUTh 00BbEeM 0a30BbIX, (YHAAMEHTAIBHBIX 3HAHWN M CIEIHAIbHBIX
3HaHUM 1o gucuuiuinHe «CoBpeMeHHblE NMPOoOJIEeMbl KOOPAWHAILMOHHONW M CYNpaMOJIEKYISIpHON
XUMHUNY;
. paciupuTh 00bEM 3HaHUHN MO0 CMEXHBIM JIUCLHUIUIMHAM;
o copMHpOBATh Yy aCHMpPaHTa YMEHHs B OCBOCHHUM HOBEHMIIMX TEXHOJOIMH M METOIUK B
chepe npodecCHOHATBHBIX HMHTEPECOB MO  crHeuuanbHocTH  «CoBpeMEHHblEe  MPOOJIEMBI
KOOPJAMHALIMOHHOM U CYIIPaMOJIEKYJIIPHON XUMUNY;
. chopMUpOBaTh y acnupaHTa JOCTATOYHBIA OO0BEM 3HAHUII O COBPEMEHHBIX CIOCO0ax
OpraHM3ali U METOJax MPOBEACHUS HAyYHBIX MCCIEN0BAaHUN MO crenuanbHocTu «COBpEMEHHbIE
po0JIEMbl KOOPIMHALIMOHHOMN U CYNIPaMOJIEKYJISIPHON XUMUU.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII ACIIMPAHTYPbBI

Huctunnuaa «CoBpeMeHHBIE MpOoOJeMbl KOOPAMHAIMOHHOW M CYNPaMOJIEeKyIsSpHON
XUMHUHW» BKIIOYEHA B JUCIHMIUIMHBI 1O BbIOOpY bioka 1 mporpammbel m m3y4aercs Ha 2 TOMY
0o0ydeHus B actiupantype (4 cemectp).

JucnunnuHa Oa3upyeTcss Ha 3HAHUSAX, HUMEIOMIMXCS Y acCMUPAHTOB TMOCIE TMOTyYEHHS
BBICHIETO TPOQECCHOHAIBHOTO oOOpa3oBaHus. [l Ka4eCTBEHHOTO YCBOCHUS JUCIUIUIMHBI
aCMUpPaHT JOJIKEH 3HaTh OCHOBHbBIE 3aKOHBI XUMHH, YMETh I0JIb30BaThCSl HAYYHOU JTUTEPATYpOH 1O
JUCIUTUIMHE.

Huctunnuna «CoBpeMeHHbIe TPOOJeMbl KOOPAWHAIMOHHONW U CYNPaMOJICKYJSIPHOM
XUMHUHM» sBIsieTcss Oa3oBod s Onoka «HayuHble wucciaenoBaHusi», MOATOTOBKM M CIAYH
KaHIUJATCKOTO SK3aMeHa MO CIENUAIBHON TUCIUTIIINHE.

TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA JIUCIIMIIJIMHbBI

Huctunnmuaa «CoBpeMeHHbIE TPOOJEeMbl KOOPAWHAIMOHHONW W CYNPaMOJICKYJISIPHOM
XUMUI HallpaBjieHa Ha (JOPMUPOBAHKE y ACTUPAHTOB CICAYIOIIUX KOMIIETCHIIN:
yHHBepcaabHbIX Komnerenuui (YK):

*  CIOCOOHOCTBIO K KPUTHYECKOMY aHAIM3y W OILIEHKE COBPEMEHHBIX HAYYHBIX TOCTHKEHHM,
TCHEPUPOBAHUIO HOBBIX MJICH MPHU PEIICHUH MCCIISTOBATEIBCKUX U MTPAKTUICCKHUX 33]1a4, B TOM
YHCIIe B MEKIUCIUIUTMHAPHBIX obnacTsax (YK-1);

obomenpodeccnonaabubix kKomnerenuunii (OIIK):
. CIIOCOOHOCTBIO CAMOCTOATENBHO OCYILECTBIISATH HAYYHO-UCCIIEI0BATEIBCKYIO AEATEIbHOCTD
B COOTBETCTBYIOLIEH MpOQPEecCHOHANbHON O0JaCTH C HUCIHOJIb30BAaHHUEM COBPEMEHHBIX METOJI0B
UCCIIeI0BaHHS U MH(POPMAIIHOHHO-KOMMYHUKAIIMOHHBIX TexHonoruii (OITK-1);
npogeccuoHaabHbIX komnerenuui (IIK):
. CIOCOOHOCTBIO U TOTOBHOCTHIO BBITIOJHSATH CaAMOCTOSITENIbHbIE Hay4yHbIE HMCCIEIOBAaHUS B
npo(ecCHOHANBLHOM 00JIACTH B COOTBETCTBUU C HAMPABICHHOCTHIO TMOATOTOBKH (mpoduiieM) c
UCIIOIb30BaHUEM (DYHIAMEHTAIBHBIX U MPUKIaHbIX qucuuiuine (TTK-1);



. CIIOCOOHOCTBIO M TOTOBHOCTHIO K MHHOBAIIMOHHOH NIESATEILHOCTH; MMOCTAHOBKE U PEIICHUIO
MEPCIICKTHUBHBIX HAYyYHO-MCCIICIOBATEIbCKUX M TMPUKIAAHBIX 3a7ad B paMKax HampaBICHUS
(mpoduitst) moarorosku (I1K-2);

B pe3yabTare ocBoOeHUs TUCHUILIHHBI «CoOBpeMeHHbIe P00JeMbl KOOPAHMHAIMOHHOMN U
CynpamMoJieKyJsIPHOH XUMMW» aCIIUPAHT JI0JKEH:

3Hamy:
. METOJIbl KPUTUYECKOTO aHaiu3a M OLEHKUA COBPEMEHHBIX HAYYHBIX TOCTHXKEHUH, METOJbI
TCHCPUPOBAHNA HOBBIX I/II[ef/’I Inpu pClICHUNU HCCICAOBATCIILCKUX W IMPAKTHYCCKUX 3alda4d4, B TOM
YyHuclie B MEXKIUCHMIUIMHAPHBIX 00JacTSX, METOAbl COBMECTHOW Hay4YHO-HCCIIEOBATEIbCKON
JIeATEeTLHOCTH.

. OCHOBHBIE METO/Ibl HAYUYHO-HCCIIE0BATEIbCKON e TEIbHOCTH.
. IIPUHLIMIIBI U KPUTEPUN TIOCTAHOBKM HAYYHBIX 3a/a4.
. COBPEMEHHBIE MOAXOMAbl K PEIICHUI0 MPOoOJeM HEOPraHMYeCKOW XHMHH;, COBPEMEHHBIE
ACIEKThl Pa3BUTHS XUMHUYECKUX HAYK.

ymembo:
. aHAJIM3UPOBaTh  AJIbTEPHATUBHBIE  BAapUAHThl  PELICHUS  MCCIEAOBATENbCKUX U
MPAKTUYECKUX 33/7a4 M OLICHUBATh MOTEHIUATbHBIC BBIUTPBIIIN/TIPOUTPHIININA PeaTU3aluu TUX
BapHaHTOB.
. OTIpEe/ICTIATh MEePCIEKTUBHBIC HAIPABJICHUS HAYYHBIX HCCIEAOBAHUN B MPEAMETHON cdepe

npoeCCHOHATBLHON NIEeATEFHOCTH, COCTaB HCCIEIOBATENBCKUX pPabOT, ONPENeNsIomue HX
(bakTopsl; pa3pabaThiBaTh MPOrpaMMy HAyYHOI'O HCCIIEOBAHUS; U3ydaThb HAY4HYIO JIMTEPATypYy,
OTEYECTBEHHBI W 3apyOCKHBIM ONBIT MO TEMATHKE HCCIEIOBaHMSA;, pabOTaTh C HCTOUYHUKAMH
NaTeHTHON MH(pOpMaLUK; UCIOIb30BaTh yKa3aTeau MexXIyHapoaHOM MaTeHTHOH Kiaccu(uKaluu
JUIsL  ONpeneleHHus MHJAeKca pyOpHKH; MPOBOAMTH HMH(POPMAIMOHHO-TIATEHTHBIH  IOMCK;
OCYILECTBIIATh OMOIMOrpaduueckue IMpolecchl MOoHMcKa; (OpMYIHpPOBaTh HAaydHble THUIOTE3bI,
AKTYaJIbHOCTh U HAYYHYIO HOBU3HY IUIAHUPYEMOTO UCCIIET0BAHUS

. HCMOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE CHCTEMBI, BKIIOYas HayKOMETpUYECKHE,
MH(pOpPMalLlMOHHbIE, TATCHTHBIE U MHbIE 0a3bl JAHHBIX U 3HAHUI, B TOM YHCIie KOPIIOPAaTUBHBIE PU
BBIIIOJIHCHUM HAy4HBIX HCCIEJOBAaHUM, BECTH CIOKHBIE HAy4YHBIC HCCIENOBAaHUSA B paMKax
peanu3yeMbIX IPOEKTOB;

. OpPraHM30BBIBATh  IPAKTUYECKOE MHCIIONB30BAaHME PE3Yy/IbTaTOB HAy4YHbIX (Hay4dHO-
TEXHUUYECKUX, SKCTIEPUMEHTANIbHBIX ) pa3pab0TOK, B TOM UKCIIE MyOJUKaLUM.
. IIPUMEHSTh COBPEMEHHBIE METOABI U METOAUKU MCCIENOBAaHUSA CTPYKTYPBl M CTPOCHMS
BEIIECTB IIPU PELIEHUH HOBBIX NHHOBAIIMOHHBIX 3a/1a4.

enademn:
. CIOCOOHOCTBIO MMPOEKTUPOBATh U OCYIIECTBIISATH KOMITJIEKCHBIE HCCIIEI0BAaHNUs, B TOM YHUCIIE
MEXIUCLHUIIIIMHAPHBIE
. HaBbIKAMU  IIeJIENOJIaraHusl, IUIAHUPOBAHMS,  peaju3allid  HEOOXOAMMBIX  BHJIOB

NEeSTeIbHOCTH, OLEHKHM W CaMOOLIGHKM  pe3yabTaToB  JESATEIbHOCTH MO  PEIICHUI0
poeCCHOHATBPHBIX 3a1a4; TEXHOJOTHUSIMH IJIAHUPOBAaHUS TPOPECCHOHATBHON NESTEITFHOCTH B
cdepe HayuHBIX HCCIIeI0OBaHUM.

. HaBBIKAMH COCTABJICHHUS TUIaHA HAYYHOTO HCCIIEOBAHUS; HABBIKAMH WH(POPMAIMOHHOTO
MIOMCKA; HABBIKAMU HAIMCAHUS aHHOTAIIMK HAYYHOTO UCCIIEOBAHUS

. HABBIKOM TTPOBEICHHS HAYYHBIX XUMUYECKUX UCCIIEIOBAaHUN B COOTBETCTBHH CO
cneuuanbHOCThIO 1.4.1 - Heopranuueckast Xumusl.

. COBPEMEHHBIMU METO/IaMHU M METOJJUKAMH HCCIICAOBAHMS, HABBIKAMU CO3JIAaHHS U TIOJIH30-
BaHMA 0a3aMu JaHHBIX.

4. OBBEM YUEBHOM JUCIHUAILIJIMHBLI U BUJbI YYEBHOU PABOTHI

OO0masi TpyHOEeMKOCTh IUCIHHIUIMHBI cocTaBisieT 4 3auetHeix emuHuibl (3E), 144
aKaJieMHUecKuX Jaca. Bpems nposeaeHus 4 cemecTp 2 roja oOydeHus.

Buj yue6Hoii paboThbI \ Bcero uacos




AyauTopHbIE 3aHATHS (BCEro) 10

8 MoM yucie:

Jlexmuu (JI) 2

[Tpaktrueckue 3austus (I1) 8

CamocrositesnbHas padora (CP) 132

Buja npomexyrounoii arrecranun (ITA) 3auer
2

O01masi Tpy10€eMKOCTh:

4acoB 144

3QUETHBIX €IUHHUI] 4

5. PA3JIEJIbI JUCHUILIMHBI, C YKASAHUEM ®OPMUPYEMBIX _
KOMIIETEHIUU, KOJIMYECTBA AKAJEMHUYECKHUX YACOB, BU/IOB YYEBHOU
PABOTbBI U ®OPM KOHTPOJIA

Ne HaumenoBanue pasaena dopmup Bunabi 3ansiTuii u DopMbl KOHTPOJISA
n/n yemble TPYA0EMKOCTh B yacax | v TeKYIIUH
KOMIIETE v MPOMEXKYTO
HITUH YHBIN
J | I | CP | Bcero
1. OCHOBBI KOOPAUHAITMOHHOM VYK-1,
Teopuu. XMMUYECKas CBSI3b B OIIK-1, .
Konfnnelccax u I1K-1, 30 30 Y Texynuit
CyMpaMOJIeKyJIax IK-2
2. LlenTpb! KOOpAMHALIMY. YK-1,
Jluranner. U3zomepust } OIIK-1, 2 20 29 v Texymuii
KOOPJIUHAIIMOHHBIX COSTMHEHUIN IK-1,
IK-2
3. OO0pa3oBaHne KOMIUIEKCOB: VK-1,
TEPMOJIUHAMUYECKUI aCIIEKT. OIIK-1,
MeToas! UCcCIIENOBAaHNUS B [1K-1, 2 30 32 v’ TeKkyumi
KOOPAMHALIMOHHOMN 1 IK-2
CYIIPaMOJIEKYIIPHON XUMUHU
4, OCHOBEI CHHTE3a VK-1,
KOOPJMHALIMOHHBIX U OIIK-1,
CYIIPaMOJIEKYIISIPHBIX [1K-1, 2 30 32 v’ TeKymmit
COETMHEHUI U UX peaKklMOHHAas [K-2
CIOCOOHOCTh
5. OcHOBBI OMOKOOPIMHAIIMOHHON VK-1,
xuMmun. [IpuknagHslie aclieKTs OIIK-1, 5 2 22 26 v .
. TEKYIIHA
KOOPIMHAIIMOHHOHN 1 [1K-1,
CYNPaMOJIEKYJISIPHON XUMUHU [1K-2
Hroro: 2 8 | 132 142
IIpomexyTouHas aTTeCTALUSA 2 4. 3auer
Hroro yacos: 144 v,
Hroro 3E 4

6. COJAEPKAHUE JUCHUIIJIMHBI

Conep:xanue pa3/iesi0B M CHUILTAHBI




Haumeno
BaHUE
pasnena

Conep:xkanue pasjaesia

OCHOBEI
KOOPAMHAIINO
HHOU TEOPHHU.
XuMu4aeckas
CBS3b B
KOMILIEKCaX
Hu
CyNpaMOJIeKy
J1ax

HcTopus pa3BUTUS XMMUU KOOPAMHALMOHHBIX coeanHeHuil. OOmue
CBEZICHUSI U TIOHATHUS O KOOPJUHALIMOHHBIX COeUHEHMSIX. LleHTpanbHbIil aToM
— KOMIUIEKCOO0Opa30BaTellb, JIMIaH bl, BHRYTPEHHSISI U BHEIIHSASA
KoopAuHaIoHHbIE cepbl. CTeneHb OKUCICHHUS U KOOPIUHAIIMOHHOE
YHCIIO LIEHTPAIbHBIX HOHOB. JleHTaTHOCTh turanioB. CynpaMosieKyspHast
xumusl. Tunuanbie 00BEKTH CYIPaMOJIEKYIIPHON XUMHH U X
TEPMHUHOJIOIMUYECKOE onucanue. Jucconuanys B paCTBOpax KOMILJIEKCHBIX
yactull. Knaccudukanus u mpaBuia HOMEHKIATYPbl KOOPAMHAMOHHBIX
coeauHeHuil. JletanbHble, IOJIHBIE U COKpAIlEHHbIE (OPMYIIbI
KOOPAMHAIIMOHHBIX coeqMHEHNH. OCOOEHHOCTH KOMILIEKCOOOpa30BaHus B
Pa3IMYHBIX arperaTHbIX COCTOSHUAX (TBEpJast, KHUJIKas U ra3oBble (asbl).
MognenbHble TOJIX0/Ibl K 00BSICHEHUIO TApaMETPOB XU- MUUECKOIO
CBSI3bIBaHUS B KOOPJUHALIMOHHBIX COCIMHEHUAX. DIEKTPOCTaTUIECKUM
MIOJIXO0JI: MOJIEb MYJIbTUIIOIbHBIX B3aUMOIEHCTBUN U KOHIIETILINS
JIeKTpoHeTpaibHOCTH. Teopust Kpuctauindeckoro noist. OobpsicHeHne
CTIEKTPAIbHBIX ¥ MATHUTHBIX CBOMCTB KoMILIeKcoB. [Ipobnema
CTaOWIIN3aLUU COCTOSTHUI OKUCIIEHUsI KOMIUIeKcooOpazoBarenei. ekt
Suna-Tennepa. MeToa BaneHTHBIX CBsi3eil. HU3K0- M BBICOKOCIIMHOBBIE
KOMILIEKChl. BHYTpH- 1 BHELIHEOpOUTAIbHbBIE KOMIUIEKCHI. Teopus nosus
JUTaHJ0B KaK Pa3BUTUE TEOPUM KPUCTAIIMYECKOTO MOJIs. AHANINU3
BO3MOKHOCTEH U OrpaHUYEHUI IPUMEHEHUS TOAX00B K OMMCAHUIO
XUMHUYECKOH CBSI3M B KOMILJIEKCHBIX YacTUaX. MexXMOJeKyIsipHble
B3aUMOJEICTBUA B cynpaMosieKyinax. CTpaTerus NpuMeHEHUs pacueTHBIX
METOJIOB K CCIIEIOBAHUIO CTPYKTYPbI U CBONCTB KOMILJIEKCHBIX YaCTHII.

LleHTpHI
KOOPJWHALINH.
JIuranapl.
N3omepus
KOOPAMHALIO
HHBIX
COE€IUHEHUI

O0630pHbII aHAIN3 KOMIUIEKCOOOpa3yIoIUX CBOMCTB 351eMeHToB 1-18 rpynn
[Tepuoanueckoii cucTeMbl: 3HaU€HUSI KOOPAUHALMOHHBIX YUCEIl, XapaKTepHbIE
JIMTaH/Ibl, yCTOMYMBOCTH M F€OMETPHS KOMIUIEKCOB, Hanbosee aleKBaTHbIE
MO/JIETN CTPOEHHUS KOMIUIeKcoB. [l{eounble U 1men0uyH0-3eMeNIbHbIE METaIbI
KaK KOMIUIeKcooOpa3zoBateau. THIbl 00pa3yeMbIX KOMIIJIEKCOB U X
yYCTOMUYMBOCTh. KOOpIMHALMOHHBIE COEIUHEHHS P-2JIEMEHTOB.
Oco0eHHOCTH KOMIUIEKCOOOpa30BaHUs PeKO3eMENbHBIX 3JeMeHTOB (P3D).
3aKOHOMEPHOCTH U3MEHEHHS] YCTOWYMBOCTH U CTPOSHUS KOOPAWHALIMOHHBIX
coenuHeHui B psay P39, pons "nanTaHOMAHOrO" CoKaTHS.

Obmas xnaccudukanus IUrasaoB. JIMranasl MOJEKyJISIPHBIX KOMIUIEKCOB:
aTOMBI, HOHBI, AUTOMO-, IIOJIUTOMO- ¥ T€TEPOSJEPHbIE HEOPTaHUYECKHE
MOJIEKYJIbI, OpraHU4eCKHe COeTUHEHNI. AMOHUIEHTaTHOCTD JINTaH/10B.
XenaTHbIe IMTaHb, TIOHATHE O XEJATHOM U MOJIUXeNaTHOM 3 dekrax.
MaxkpouukiInyecKue JIMraH/ibl, UX Ki1accudukamus no AuuMupckomy.
Maxkponukindeckuid 3¢ ¢exT. JInranipl KOMIUIEKCOB ¢ MHOTOLEHTPOBBIMU
KOOPJMHAIIMOHHBIMU CBA3SIMU. JIUTaHIbI 11~ U TIOJUSIEPHBIX KOMILJIEKCOB.
Mosekybl pacTBOpUTENEN KaK JIMTaH/Abl COJIbBATOKOMILIEKCOB. JJoHOpHAas
cuita pactBoputeneit. Jluranapl OnokommiekcoB (Ononuranabl). Jiuranast
CyNpaMOJIEKYJIIPHBIX YaCTUIL: OCHOBHBIE THUIIBI.

Tunsl n30Mepun KOOPIAUHAIIMOHHBIX COETUHEHHI: TuApaTHas,
MOHM3AIMOHHAs, KOOPAUHALMOHHAS, CTPYKTYpHas, U30MEPHUSI CBSI3H,
reoMeTpuyecKas, ONTHYecKas U KoHpopMallMoHHas1. BiusHue tuna
M30MEPUM KOOPAMHALIMOHHOIO

COEJMHEHUS Ha ero (U3MKO-XUMHUYECKHE CBOMCTBA.

O6pa3oBaHue
KOMILJIEKCOB:
TEPMOAUHAMU
YECKUU

OO6mas cTparerus mpuMeHeHus! (PU3UKO-XUMHYECKUX METOJIOB B
KOOPIMHAIIMOHHOW XuMuH. J{udpakimonasie MeToas! (peHTreHorpadus,
anekTpoHorpadus, HerrpoHorpadus). Cnekrpockonuueckne metoas! (SIMP,
OIIP, SAKP, KP, y-pe3onancHas, abcopOIMOHHAs B ITUPOKOM JIHAIa30HE




Ne | Haumeno
n/n BaHHe Conep:xkanue pasjaesia
pasjena

ACIIEKT. JUTH BOJIH (0T Y@ 110 paino4acTOTHOM U Ap.). DNEKTPOXUMUUYECKHE
Mertoapl uc- | MeTOoABl (MOTEHIIMOMETPHS, Mossiporpadust). DKCTPAKIUOHHBIE METO/BI.
cinenoBanus B | Kanopumerpuyeckue METObL, B T.4. METObl TEPMUYECKOTO aHAIH3A.
koopauHamo |MccnenoBanus pactBopumoct. MonooOMenHbie MeToabl. KomnbroTepHOe
HHOH U MOJICJINPOBAHUE.
CyIpaMoJIeKys
SIPHOU XUMHH

4. | OcHOBBI Crparterusi CMHTE3a KOOPIMHALMOHHBIX coelnHeHul. [IpsiMble 1 KOCBEHHBIE
CUHTE3a IyTH CUHTE3a. TepMOJAMHAMUYECKH U KHHETUYECKHU KOHTPOJIUPYEMbIE
KOOpJMHALMO | peakuuu cuHre3a. [IpuMepsl cuHTE3a KOOpAMHALIMOHHBIX COEAMHEHUN C
HHBIX U MOHO/ICHTAaTHBIMH, XEJIATHBIMU M MAaKpOUMKIMYECKUMU JIUTAaHJAMHU.
cynpamose- | OCOOGHHOCTH CHHTE3a MOJUSJACPHBIX coequHeHUU. TeMmruiaTHbI CHHTE3
KYJISIPHBIX KOMILIEKCHBIX YacTHll. MeTo/bl CUHTE3a, CB3aHHBIE C 3aMOPaKUBAHUEM
COeMHEHUI | paBHOBeCcHH KOMILIeKCO0Opa3oBaHus. OKHCICHHE WK BOCCTAHOBJICHHE
U UX JOMHUHUPYIOIIETO KOMIUIEKCA B CUCTEME KOMIUIEKCHBIX YacTull. CUHTE3
peakMoHHAsl | CyIpaMOeKyIIpHbIX yacTul. CrocoObl caMoopraHu3aluy U
CIOCOOHOCTh | CTaOMIIM3AINH.

Krnaccudukanus peakiuii KOMIIeKCHbIX 4actull. @opmalibHas KHHETHKA
onucaHus peakuui. [IoHATHE O KHHETUYECKON YCTOMYMBOCTH
KOOPJAMHALIMOHHBIX COEIMHEHNN. MeXxaHu3Mbl peakluid 3aMeIIeHHs JINTA0B.
KucnoTHO-0CHOBHBIE, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE, (POTOXUMUYECKHE
peaKIMM KOMIUIEKCHBIX yacTull. OcOOEHHOCTH TEPMOJIN3a KOMIIEKCHBIX
gacTull. DG EKTbl mpanc-BIUSHUS B KBAaJIPATHBIX M OKTadAPHUYECKHX
KOMIIJIEKCaX.

5. | OcHOBBI KoopauHaioHHbIe COEIMHEHNS B )KUBBIX OpraHu3Max. buoMeramisl, ux
OmMoKoOpaMHA | KpaTKas xapakTepucThka. [[oHsATHE 0 OHOKOOPAUHAIIMOHHON XMMUH.
LIMOH-HOU bukommuiekchl u OuoksacTepsl. BHOKOMIIIEKCH ¢ aHHOHAMU HEOPTaHUYECKUX
XUMUH. KHCIIOT. BOKOMIUIEKCH C aMUHOKHCIOTaMU U OeinkaMu. buokommiekcsl ¢
Ipuknangusie | mopdupruHamMu. TOKCHYHOCTH METAUIOB: POJIb KOMILUIEKCOOOpa30BaHuUsI.
ACIICKTBI OcHOBHBIE acTIEKThl IPUMEHEHHUSI KOOPAMHAIIMOHHBIX U CYPaMOJIEKYIISIPHBIX
KOOpAWHALMO | coeqnHeHUH. KoMIekcHbIe coeTMHEHHS TNIaTUHLI KaK POTHUBOOIYXOJIECBBIC
HHOH U npenapatsl. [Ipobiemsl pa3paboTKu JIeKapCTBEHHBIX (OPM Ha UX OCHOBE.
cynpamoJieky | [IpumeHeHue neTyqnX KOOpAUHALMOHHBIX COEIUHEHUI B TEXHOJIOTUN
JSIPHOU noJy4eHus Matepuanon u3 ra3zoBoii ¢passl (MOCVD). OcHoBHBIC
XUMUHU Pa3HOBUIHOCTH MaTepHAJIOB, MoJyyaeMbIX 1o TexHosoruu CVD.

[lepcrieKTHBBI TPUMEHEHUSI TETEPOSACPHBIX COCTUHEHHH MPU CUHTE3€
MHOTOKOMIIOHEHTHBIX MaTepraioB. OCOOEHHOCTH Pa3MUYHBIX CIIOCOOOB
nepeBo/ia KOMITJIEKCHBIX COEIMHEHH B map, BEIOOP ONTUMAIBLHOTO criocoba B
COOTBETCTBHUHM C IPUPOAOH KoMIuIekca. KOMITIIEKCHI B raJIbBAHOTEXHHUKE,
AHATTMTUYECKON XUMUHU U Ap. obnacTsax. CaMoopraHu3aIys MOJIEKYJ B
CO3/IaHUHU CYITPAMOJIEKYJIIPHBIX YCTPOMCTB.
7. MEPEYEHDb 3AHATHA U ®OPMbI KOHTPO.JIS
Ilepeyenb 3aHATHH, TPYA0EMKOCTh H (DOPMBI KOHTPOJIS
No Bun dopma
n/1 HaumenoBanme |3an- Hacel T . TEKYIIEro
eMa 3aHITHs (CaMOCTOSITEIbHON paboThI)
paszznena SATUS u

IPOMEXY-




TOYHOTO
KOHTPOJIS

OCHOBEI
KOOPIMHAIIMOHHOM
TEOPUH.
XuMuyeckas CBA3b B
KOMILIEKCAX U
CyIpaMoJIeKyJIax

CP

OO01mmue cBeIeHUS U TIOHSITHS O
KOOPJMHALIMOHHBIX COCIMHEHUAX. L{eHTpanbHbIi
aTOM — KOMILJIEKCOOOpa30BaTeb, TUTaHIbI,
BHYTPEHHSA U BHELIHSAS KOOPIMHAIIMOHHBIE
cdepsl. CynpamonekynsapHas XuMusi. TUIUUHbIE
O00BEKTHI CYMPaMOJICKYIISIPHON XUMHUHU U UX
TEPMUHOJIOTMYECKOE OIMCAHUE.

CP

MopenbHbIe TOAXO0ABI K 00BSICHEHUIO ITapaMeTPOB
XMMHYECKOTO CBSA3BIBAHUS B KOOPAMHALMOHHBIX
COCAMHEHMSX. DJIEKTPOCTATUUECKUMN MOIXO/;:
MOJIETIb MYJIbTUNOJBHBIX B3aUMOICUCTBUN U
KOHIICTIIIUS DJICKTPOHEUTPAITBHOCTH. DPHEKT
Suna-Tennepa.

A

CP

CreleHb OKHMCICHHS H KOOPAUWHAIITMOHHOC YHCJIO
OCHTPAJIbHBIX HOHOB. HeHTaTHOCTL JIMTaHO0B.

YO, T

CP

Teopus kpucrammudeckoro noiyst. O0bsicHeHHE
CTEKTPAIbHBIX ¥ MATHUTHBIX CBOMCTB
komIuiekcoB. [Ipobnema crabunuzanun
COCTOSIHMH OKHCJICHHSI KOMIIJIEKCOOOpa3oBaTeleH.

YO

CP

Merton BaneHTHBIX cBsA3er. Husko- u
BBICOKOCITMHOBBIE KOMIUIEKCHL. BHYTpH- 1
BHEIIHEOPOUTAIbHBIE KOMIIJICKCHI.

A

CP

Jlucconmanus B pacCTBOpax KOMIUIEKCHBIX YACTHII.
Knaccudukanus u npaBuia HOMEHKIATYpbl
KOOPJAMHAIIMOHHBIX COEIMHEHUN

CP

JleranpHble, MOJIHBIE U COKpallleHHbIE (HOpPMYIIbI
KOOPJAMHAIIMOHHBIX ~coequHeHuid. (OcoOeHHOCTH
KOMILIEKCOOOpa30BaHUs B PA3IUYHBIX arperaTHbIX
COCTOSIHUSIX (TBepJias, )KUJKas U ra3oBast (passl).

YO

eHTpEI
KOOpJMHALINH.
Jluraner. U3omepus
KOOPJMHAILIMOHHBIX
COeTMHEHUI

O0630pHBII aHAINU3 KOMILIEKCO0Opa3yroIuX
cBoiicTB a1eMenToB 1-18 rpynm [epuonuueckoit
CHCTEMBI: 3HAYCHUSI KOOPIUHAIIMOHHBIX YHCEll,
XapaKTepHBIE JINTaH/Ibl, YCTOHYUBOCTH U
reoMeTpHsi KOMIUIEKCOB, HanboJee aleKBaTHbIE
MOJIEJIA CTPOEHUS KOMITJIEKCOB.

CP

O6mas knaccudukanus JUranioB. JIuranas
MOJIEKYJISIPHBIX KOMIUJIEKCOB: aTOMBI, HOHBI,
JTUTOMO-, TIOJTATOMO- ¥ TETEPOsIACPHBIC
HEOPTaHMYECKHUE MOJIEKYIIbI, OPraHUYECKUE
coeMHEeHUS. AMOUICHTaTHOCTD JIUTAH OB.
XenaTHbIe TUTAH]IbI, TOHITHE O XEJIaTHOM H
nonuxenaTHoM 3¢ dexTax. MakpOIuKINIeCKHe
JUTaH]IBI, UX KIACCHUPUKAIUS 10 SIUMUAPCKOMY.
Makponukinaeckuit 3P heKT.

CP

Teopus mosst TMraHAoOB Kak pa3BUTHE TEOPUU
KPUCTAJJINYECKOTO MOJIA. AHAJIN3 BO3MOXKHOCTEN
Y OIpaHUYEHUM MPUMEHEHMS TOJIXOA0B K
ONMCAHNIO XMMHUYECKOH CBSI3U B KOMIUIEKCHBIX
JacTUIaX.

YO




CP

[I{emouHbIE U MIETOYHO-3EMETbHBIC METAJITBI KaK
KoMILIeKkcooOpa3oBarenn. Turbl 06pa3zyeMbIx
KOMILIEKCOB Ml X YCTOMYHUBOCTb.
KoopauHaiioHHbIE COSTUHEHHS P-3JIEMEHTOB.
OcobeHHOCTH KOMITIIEKCO0Opa30oBaHUs
peaKo3eMelNbHbIX 35IeMeHTOB (P30).
3aKOHOMEPHOCTH U3MEHEHUS YCTOMYUBOCTH U
CTPOCHHS KOOPJAUHAIMOHHBIX COCTMHEHUH B Py
P33, ponp "nantanougHoro" cxaTus.

YO

CP

Mauiible MOJIEKYIIbI KaK LIEHTPbI KOOPAMHALIUH B
CYIIPaMOJIEKYJIIPHBIX CUCTEMAaX.

YO

CP

Tunel n30Mepuu KOOPAMHAIMOHHBIX COETHHEHHN:
THJpaTHas, HIOHU3AIIMOHHAs, KOOPIMHAIIOHHAs (B
T.4. KOOPJUHALMOHHAS TTOJINMEPH),
CTPYKTYpHasi, U30MEpUsl CBSI3U, TEOMETPUIECKas,
onTU4eckas M KoH(popMannoHHas. BnusHue tuna
M30MEPUU KOOPIMHALMOHHOTO COCMHEHHS Ha €T
(U3NKO-XMMHYECKUE CBOMCTBA.

YO

O6pazoBanue
KOMILJIEKCOB:
TEPMOJIMHAMUYECKU I
acriekT. MeTo bl
HCCIICIOBAHUS B
KOOPAMHALIMOHHOMN 1
CyNPaMOJIEKYJISIPHON
XHUMHH

TepMonnHaMuyeckue XapakKTepUCTUKN PEAKIIUM
KOMILIIEKCOOOpa30BaHusl, UX B3aUMOCBS3b.
KoHcTaHTBI yCTOWYMBOCTH KOOPAMHALIMOHHBIX
COECIMHEHUI. MeTOo1bl CTaHIapTU3ALUN
TEPMOAMHAMHYECKUX IapaMETPOB
KOMILJIEKCOOOPa30BaHUsI.

YO, T

CP

PacueTs! paBHOBeCH KOMITJIEKCOOOPa30BaHUsI.
OcHoOBHbIE (aKTOPBI, BIUSIOIINE HA
YCTOMYHMBOCTh KOMIUIEKCOB. Psix pBuHra-
YuneamMca Uit ©30XOpHO-U303apsiAHBIX HOHOB.

CP

OO6mas cTparerusi IpUMEHEHUs PU3UKO-
XUMHUYECKHX METOJIOB B KOOPIUHALIMOHHOM
XuUMHUH. JInppakinoOHHbIE METOIBI
(pentrenorpadusi, anekTpoHorpadus,
HertpoHorpadust). CneKTpOCKOMUYECKUE METOIbI
(AAMP, DOITP, SIKP, KP, y-pe3onancHas,
aObCcopOIMOHHAs B IMPOKOM JHana3oHe JJIUH
BOJIH (0T Y@ 110 paAro4acTOTHOU U JIp.).
DNEKTPOXUMHUECKHE METObI (TIOTEHIIMOMETPHS,
noJsiporpadusi).

YO

CP

TepMoanHaMuKa XeJIaTHOTO, MOJIMXENAaTHOTO U
MaKpOLUKINYecKoro 3 pexToB. Biusuue
pPacTBOPUTEIIS KaK CPebl U XUMUYECKOTO
peareHTa Ha KOMIUIEKCOOOpa3oBaHuUE.

YO

CP

OCoOEHHOCTH TePMOAMHAMHYECKOTO OTTHCAHUS
00pa30BaHUs CyNPaMOJIEKYISPHBIX CUCTEM.

D deKThl «BHYTPEHHEH» U «BHEITHEH
crabmimzanui. I eKTsl NpegopraHu3alyy.

YO, 1

CP

TemnepaTypHble 3aBUCUMOCTH KOHCTAHT
YCTOMYMBOCTH KaK OTPaKEHNE KOBAJIEHTHOTO U
3JEKTPOCTATUUECKOTO BKJIAJ0B B
KOOPJIMHAIIMOHHYIO CBSI3b.

YO

CP

3aKOHOMEPHOCTU U3MEHEHUS TIOCIIEI0BATEIbHBIX
KOHCTaHT YCTOMYMBOCTH (CTaTUCTHYECKAS U

YO




"XuMu4eckas" KOMIOHEHTHI, BIUSHUE TPUPOIbI
JIUTaH]Ia, CIIMHOBOTO COCTOSIHUSA, TUOPUIN3ALINN ).

CP

DKcTpakLMOHHBIE MeTOABl. Kanopumerpuueckue
METO/bI, B T.4. METO/bl TEPMUYECKOT0 aHAIN3A.

VO, T

CP

HccnenoBanus pacrBopumoctd. MoHOOOMEHHBIE
MeTo 1bl. KoMIbloTepHOE MOICTUPOBAHHE.

YO

OCHOBEI CHHTE3a
KOOPIUHAIIMOHHBIX U
CYMPaMOJICKYJISIPHBIX
COCIMHCHHI B X
peaKIMoHHAs
CIIOCOOHOCTH

Crparerus cuHTe3a KOOPINHALMOHHBIX
coenuHeHu. [IpsMble 1 KOCBEHHBIE ITYTH
cuHTe3a. TepMOauHAMUYECKH U KUHETUYECKU
KOHTPOJIMpYEMBIE peakluy cuHTe3a. [IpumMepsl
CHUHTE3a KOOPAMHALMOHHBIX COCIMHEHUN C
MOHOJICHTATHBIMH, X€JIATHBIMU U
MaKpPOLMKIMYECKUMU JIMTaHIAMH.

YO, T

CP

Knaccudukanms peakimii KOMIIJIEKCHBIX YaCTHII.
dopManbpHasg KHHETUKA OIUCAHUS PEaKLIUM.
[ToHsiTHE O KHUHETUYECKON YCTOMYMBOCTH
KOOPJMHAIIMOHHBIX COCITMHEHUM.

YO

CP

Oco0EHHOCTH CHHTE3a MO ACPHBIX
coennHeHud. TeMIIaTHEIM CHHTE3 KOMITJICKCHBIX
yacThll. MeToIbl CHHTE3a, CBI3aHHbIC C
3aMOpaXMBaHUEM PAaBHOBECHI
KOMILIEKCOo00pa3oBaHus. OKUCICHHE WU
BOCCTaHOBJIEHHUE JOMUHHPYIOIIETO KOMILIEKCA B
CHCTEeME KOMIIJIEKCHBIX YaCTHII.

YO

CP

KucinoTHO-0CHOBHBIE, OKMCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE, POTOXUMHUUYECKUE PEAKIINH
KOMIUIEKCHBIX yacTUll. OcOOEHHOCTH TepPMOJIN3a
KOMIUIEKCHBIX YacTHULl. DPPEKThl mpaHc-BIUSTHUS
B KBAJIPaTHBIX U OKTadIPUUYECKNX KOMIUIEKCAX.

YO

CP

MCTOILI)I CHUHTE3a CYIIPAMOJICKYJIAPHBIX YaCTHUII.

CP

MexaHu3MBbI peaKquI 3aMCIICHUA JINTaa0B

OCHOBEBI
OMOKOOpPIUHAIIOH-
HOM XMMUM.
[Ipuknagneie
aCHEKTHI
KOOPJIMHALIMOHHOMN 1
CyNPaMOJIEKYJIIPHOMI
XUMHUH

KoopanHaiimonHbie COeIMHEHUS B AKUBBIX
opranu3max. buomeranisl, X KpaTkas
xapaktepucTuka. [Tonstue o GuoxkoopIuHaI-
OHHOM XUMUU. BUKOMIIIIEKCHI ¥ OMOKIIACTEPHI.

KJI

CP

buokoMmIIekcsl ¢ aHMOHAMHU HEOPTaHUYECKUX
KHUCIOT. BUOKOMIIIEKCH C aMUHOKHMCIIOTAaMH U
6enkamu. bruokomIuieKkcsl ¢ moppupruHamMu.
TokcHYHOCTH METAJIOB: POJIb
KOMILJIEKCOOOPa30BaHUSI.

YO

CP

OCHOBHBIE aCHEKThl IPUMEHEHUS
KOOPAMHALMOHHBIX U CYIIPaMOJIEKYJISIPHBIX
COE€IMHEHUN.

YO

CP

KommnekcHrie COCOANHCHUA IIJIATUHBI KaK
MIPOTHUBOOITYXOJEeBbIe  Tpenaparbl.  [Ipobiemsl
pa3pabOTKH JEKaPCTBEHHBIX (JOPM Ha MX OCHOBE.

A

CP

[IpumeHeHue JIeTyuyux KOOpIUHAIIMOHHBIX
COGILI/IHGHI/II\/'I B TCXHOJIOTUHU MMOJTYUCHUS
MarepuaioB u3 ra3oBoit ¢pazsl (MOCVD).
OcCHOBHBIE Pa3HOBUIHOCTH MaT€pHaJIOB,
nojy4daemsix 1o texnojaorur CVD. [lepcrieKTuBbI
IIPUMEHEHHUs] TETEPOSIEPHBIX COCTUHEHUM NIPU




CUHTE3€ MHOMOKOMITOHEHTHBIX MaTEpUasoB.
Oco0eHHOCTH pPa3IMYHBIX CIIOCOO0B TIEpeBOIa
KOMIUJIEKCHBIX COEIMHEHHI B Map, BHIOOP
ONTUMAJILHOTO CITOCO0a B COOTBETCTBUU C
npupoaoi koMiuiekca. Komriekcsl B
raJIbBAHOTEXHUKE, AaHATUTUYSCKON XUMUH H JIP.
o0JacTsX.

Camoopranusanys MOJIEKYJ B CO3JaHUH
CYNPaMOJIEKYJISIPHBIX YCTPOMCTB.

Buapr 3anstuii: JI — nekuuu, C — cemunapsl, 11 — npaktuyeckue 3ansitus, JI3 -
naboparopusie 3ansaTus, CP — camocrostenbHas paboTa.

®opmbl Tekyuero KoHTposisi: YO - ycTHbIM onpoc (cobecenoBanue), T- TectupoBanue, P -
pedepar, I1 - npoexr, JI - noxnan, KJI - koncnekt nekuuu, I'/] - rpynmnoas quckyccust.

@DopMbI IPOMEKYTOUYHOTO KOHTPOJIS: codeceoBanue, C3 — cuTyallnOHHbBIE 331a4U.

OBPA3OBATEJIBHBIE TEXHOJIOTUH

Ucnonw3yrores cienyromuye o0pa3oBaTebHbIe TEXHOJIOTHH:

. MH(POPMAITMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTMM — JIOCTYN K AJIEKTPOHHBIM
OubnuorekaM, K OCHOBHBIM OTEYECTBEHHBIM M MEXKIyHApOJIHBIM 0a3aM JIaHHBIX,
MCIIOJIb30BAHUE ay/IHO0-, BUIEO-CPEACTB, KOMIIBIOTEPHBIX MIPE3CHTAIINN;

. TEXHOJIOTHSI TMPOEKTHOTO OO0ydYeHUss — TMpeArnojaraeT OpHEeHTAlUI0 Ha
TBOPYECKYIO CAMOCTOSATENbHYIO JIMYHOCTh B MPOIECCE PEUICHUsT MPOoOIeMbl C Mpe3eHTaIuei
Kakoro-nubo marepuana. OOydaromuiics WMeeT BO3MOXKHOCTh IMPOSIBICHUS KPEaTHBHOCTH,
CITOCOOHOCTH TOJTOTOBKH U PEAAKTUPOBAHUS TEKCTOB C WILTIOCTPATUBHOW JIEMOHCTpaIuei

COJIEp/KaHUS;
. TEXHOJIOTUS] KOHTEKCTHOTO 00yueHMs;
. TEXHOJIOTHSI MPOOJIEMHOr0 OO0Yy4YeHHs — CO3[aHue MpPOOJEMHBIX CUTyalud M

opraHu3anus aKTHUBHOM CaMOCTOSTECILHOMN ACATCIIBHOCTHU I10 UX PaspCUICHUIO,

. TEXHOJIOTUSI 00Y4YEHHUs B COTPYAHUYECTBE — MEXIMYHOCTHOE B3aMMO/IEHCTBHE B
o0pa3oBaTeNbHONW Cpelie, OCHOBaHHOE HA TNPUHIMIIAX COTPYAHMYECTBA BO BPEMEHHBIX
UTPOBBIX, MPOOJIEMHO-TIOMCKOBBIX KOMaHIAaX WM MajbIX TPYMNNax, C LENbI0 IMOJy4yeHHs
Ka4eCTBEHHOTO 00pa30BaTEIHLHOTO POIYKTa;

. TEXHOJIOTUS TECTOBOM MPOBEPKU 3HAHUM.

9. METOAUYECKHUE YKA3AHUS JJ151 OBYUYAIOLUXCSA
IO OCBOEHHIO JUCHUIIIMHBI « COBPEMEHHBIE ITPOBJIEMbI
KOOPAUHAIIMOHHOU U CYITPAMOJIEKYJIAPHOU XUMHNN»

9.1. XapakTepucTHKa 0CO0EHHOCTEl TeXHOJIOTHii 00yUeHUs] B Y HUBepPCUTETE
OcBoenne 00pa30BaTENbHBIX MPOTPAMM TIPOBOJUTCS C TPHUMEHEHHEM JJIEKTPOHHOTO
00y4YeHHsI, TUCTAHIIMOHHBIX 00Pa30BaTEeNbHBIX TEXHOJIOTHM. I 3TOro co3aaHa U PyHKIIMOHUPYET
aNeKTpoHHas uWH(opManmoHHo obpaszoBatenbHass cpema (OUOC), Brmodaromas B ceds
ANIeKTpOHHBIE HHpOpManuoHHble pecypcbl. DUMOC obecrneunBaeT OCBOEHHE OO0YYarOUIUMHUCS
00pa30oBaTeNFHBIX MMPOTPAMM B TIOJTHOM 00beMe HE3aBUCUMO OT MECTa HaXOXICHUS 00YJarOITIXCSI.

9.2. OcobOeHHOCTH PadOTHI 00YUAIOIIET0OCS MO OCBOEHUIO U CIMILIUHBI
«CoBpeMeHHBIE MP06JIeMbl KOOPAUHANMOHHON U CyNPaMOJIeKyJISIPHONH XUMUM)
OOyuaromuecss TpU HW3YYEHUH YYEOHOW MUCIUIUIMHBI MCIOJIB3YIOT 00pa3oBaTebHbIN

KOHTCHT, a TaKXC MCTOAUYCCKUC YKa3aHHAd I10 HNPOBCACHUIO OIPCACICHHBIX BHUI0B 3aHHTHﬁ,
paspaboTtanHbie mpodeccopcko-tipenoaaBarenbckuM coctaBoMm (ITTIC) kadenp.




VYcnemHoe ycBoeHUe y4eOHOU AUCIMIUTMHBI «COBPEMEHHBIC MPOOJIEMBbI KOOPIUHAITMOHHOM
U CYNpPaMOJICKYJIAPHOM XUMHM» TMPENIoaraeT akTUBHOE, TBOPUECKOE y4acTHEe 00ydarolerocs Ha
BCEX JTarax €e OCBOCHUS MyTeM IUIAaHOMEPHOM paboThI.

OOyvaromuiics JOKEH aKTHBHO YYacTBOBAaTh B BBINOJIHEHUHM BHIOB ayIUTOPHBIX
MPAKTUYECKUX pPadOT M BHEAYAUTOPHBIX MPAKTUYECKUX pabOT, OIpeneseHHbIX s JaHHON
qucuuruHel. [IpoBoAMMbBbIE HA MPAKTHUYECKUX 3aHATUAX JEJIOBBIX MIP, PA3JIMUHBIX 3aJaHUN JAr0T
BO3MOXXHOCTh HEMOCPEJICTBEHHO TMOHATh QJITOPUTM TMPUMEHEHUS TEOPETHUECKUX 3HaHUMH,
U3JIaraeMbpIX B y4eOHUKaX.

CrnenyeTr UMeTh B BUAY, YTO BCE pazJieibl U TEMbl AUCHUILUIMHBI «COBpEMEHHBIE MTPOOIEMbI
KOOPJMHAIIMOHHOM W CYNPAMOJEKYISIPHOW  XUMHHM»  TPEACTaBICHbl B  JMJIAKTHYECKHU
npopabOTaHHOM IOCJIEIOBATEILHOCTH, YTO MPEAYCMaTpUBAET JIOTUYECKYIO CTPOMHOCTh Kypca U
NPOJAYMAaHHYIO CHUCTEMY YCBOEHHS OOydaromMmucs y4eOHOro wmarepuaia, MOSTOMY HeENb3s
MPUCTYNATh K U3yYEHHUIO TIOCTIEAYIOUINX TeM (pa3/esioB), HE YCBOUB MPEABLIYIIHX.

9.3. Meroanueckne yKazaHus 1Jis1 00y4alOMMXCsl M0 OPraHU3alNU CAMOCTOSATEIbLHOM
padoThI B poiecce 0CBOEHUsI TUCHUILINHBI «CoBpeMeHHbIe MP00J1eMbl KOOPAUHAIIMOHHOW H
CYyNpamMoJIeKyJIsPpHOi XUMHUM)

Ne BU/ PadOTHI KOHTPOJIb BbINOJIHEHUS
padoThI
1. v/ IIOArOTOBKA K ayUTOPHBIM 3aHATHIM V' cobecenoBanue
(mpopaboTka yueOHOro MaTepuasa no yueOHou v\ TeCTHpOBaHUE
JIMTEPATYPE); v’ peleHue
CUTYaIlMOHHBIX 337124
2. | v pabora ¢ y4eOHOI U HayIHOH JTUTEPATYPOii v’ cobecenoBanue
3. | v 03HaKOMIICHHE C MaTepHaIaMH dJIEKTPOHHBIX v’ cobecenoBanue
peCypcoB; v/ IpoBepKa peleHuii
v’ pelleHne 3aIaHuii, pa3MEICHHBIX Ha 3aJJaHHi, pa3MeIEHHBIX
anekTpoHHo# miardpopme Moodle Ha JJIEKTPOHHOM
miaropme Moodle
4, v’ caMoCTOsTENbHAs IPOPAbOTKA OTAENLHBIX TEM v’ cobeceioBanue
y4eOHOI TUCIUIUIMHBI B COOTBETCTBUH C v’ TeCTUpOBaHUE
TEMaTHYECKUM TJIAHOM BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOThI
5. v/ II0IrOTOBKA JIOKJIAJI0B Ha 3a/IaHHBIE TEMBI v’ JIoKIaj
6. v BBINIOJIHEHHE MHINBHIYATbHBIX JOMAIIHUX v’ cobecenoBanue
3amanuii(pedepars) v IpoBepKa 3aJaHuii
8. v’ y4acTHe B HAyYHO-IIPAKTHYECKUX v’ IpenocTaBiieHHe
KOH(DepeHIHsIX, CeMUHapax CepTU(PHUKATOB
YYaCTHHKOB
9. v' paboTa ¢ TecTaMu, BOIPOCAMH U 3aa4aMH JIJIst v TeCTHpOBaHUE
CaMOIIPOBEPKH v’ cobecenoBanne
10. | v/ MmOATOTOBKA KO BCEM BHIaM KOHTPOJBHBIX v TeCTHpOBaHUE
UCIIBITAH I v’ cobecenoBanue

9.4. Mertoanyeckue yKazaHusi JIsl 00y4al0ImMXcs M0 MOAT0TOBKe
K 3aHATHAM N0 Aucuuminne «CoBpeMeHHbIe MPOOIeMbl KOOPIHHAIIMOHHOM 1
CYNpPaMoJIeKyJIAPHOH XUMHU»
3aHATUS MPAKTHUUECKOro THUMA MpeAHAa3HA4YEeHbl Ul PACHIMPEHHUS U YIIyOJIeHus 3HaHWUN
oOyyaromuxcst 1O ydeOHOH aucuuIuinHe, (OPMHPOBAHUS YMEHMH U KOMIICTCHLUH,
IPEIYCMOTPEHHBIX CTaHAApTOM. B ux Xxozme oOywarommMucs peaiusyercs BepH(pHUKalMOHHAs
(GyHKLUS CTENEHW YCBOEHHUS y4yeOHOro marepuaja, OHH HpUOOPETaloT yMEHHUs BECTH HAay4HYIO
nuckyccro. Kpome Toro, 1esnbio 3aHATHH ABISETCA: IPOBEPKA YPOBHsI TOHUMaHUS 00y4arolMMHCs
BOIIPOCOB, PACCMOTPEHHBIX B YUeOHOH JINTEpaType, CTETIEH! U Ka4yecTBa YCBOCHHUS 00yUYarOIIUMUCS



IpOrpaMMHOr0 Marepuana; (GOPMUPOBAHHE U Pa3BUTHE YMEHMI, HAaBBIKOB IPUMEHEHHUS
TEOPETUYECKUX 3HAHWH B pEbHOW NpPaKTUKE pPEIICHHWs 3a7ay, aHaau3a MNpodecCHOHAIbHO-
MPUKIAHBIX CUTYallUi; BOCIIOJIHEHHE MPOOENIOB B NMPONICHHONW TEOPETUUYECKOW YacTH Kypca U
OKa3aHHUs IOMOIIH B €r0 OCBOEHHUHU.

OOyyaromuiicst JOKEH U3YYUTh OCHOBHYIO JINTEPATYPY IO TEME 3aHSTHS, U, KENATEIbHO,
VCTOYHUKU M3 CIIMCKA JIOTOJHUTEIBHOM JINTEpaTypbl, UCIOJIb3YEMBIE NJISl pacIIUpeHHs oObema
3HaHUU 10 TeMe (pa3zeiy), HHTEepHET-PeCcypChl.

10. YYEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
Kapra oGecrieuennst yueOHO-METOAMYECKON JINTEPATYPOI
Ne | ABTOp, Ha3BaHKe, MECTO M3JIAaHHS, U31ATEIbCTBO, ro u3nanus | Kou-Bo Yucio
y4eOHOU U y4eOHO-METONYECKOMN JIUTePaTyphl 9K3eM- | acCIHUPaHTOB,
IUIAPOB | OJHOBPEMEH.
U3yYaroIIIX
AUCHUIIIIUHY

OcHoBHast TuTEpaTypa
1. | Cxonenxko B.B., luagze A.1O., CaBpanckuii JI.U., 1 2
I"apnosckuit A.Jl. Koopaunanuonnast xumusi. M.: UKI]
«Axamemkuuray, 2007. 487 c.

2. | Ctun 1., OtByn [. CynpamonexyisipHas xumus. B nByx 1 2
tomax. // mep. ¢ auri. M.: Axagemkuura. 2007.

3. | Kucener FO.M., Jlo6peianHa H.A. Xumust KOOpAMHAIIMOHHBIX 1 2
coequnenuii. M.: UznarensctBo M.: "Axkanemus", 2007. 352 c.

4. |0O06mast, HEOpraHUYecKas ¥ OpraHuvecKas XUMUs
[DnexTponHbIi pecypc]: yueOnuk / A. B. badkos, T. U.
bapabanoga, B. A. [TonkoB. — Mocksa : [DOTAP-Menua,
2020. - 384 c. — ISBN 978-5-9704-5391-9. — URL.:
http://www.studmedlib.ru/book/ISBN9785970453919.html

JlononaHHUTENbHAS INTEpaTypa

1. | Yuctsaxos KO.B. OcHoBBI OMOHEOpraHWYECKON XUMHUU. M. 1 2
Xumus, Konocce, 2007. 539 c.
2. | Jlen XK.-M. CynpamonekynsipHas xumus. Konuenuuu n 1 2

nepcnexTuBbl. HoBocnOupcek: Hayka, 1998. 341 c.

3. | bepcykep U.B., DnexTpoHHOE CTPOCHUE U CBOMCTBA 1 2
KOOPJIMHAIIMOHHBIX coeauaenuid, JI.: Xumusi, 1986.

4. |00mas u HeopraHuyeckasi XumMus [ DIeKTpoHHBIN pecypc] :
yaebHo-MeToauueckoe mocooue / 'BOY BITO BIMA um. H. H.
bypaenxo, kadenpa xumuu ; coctasurenu : H. U. Ilonomapesa,
B. M. Kinokoga, E. E. 3otoBa [u 1p.]. — Boponex : BTMA,
2013. — 144 c. — rpud. — ISBN 978-5-88242-956-9. —
http:/lib1.vrngmu.ru:8090/MegaPro/Download/MObject/683

IlepeyeHb 3JIEKTPOHHBIX CPEICTB 00yYeHUsI
e VYuebusiii nopran BIMY;
e Hayunas snexrponnas 6udiauoreka http://elibrary.ru/

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Kadenpa dapmaneBruueckoid XuMun U (hapMarieBTHIECKON TEXHOJIOTHH, OCYIIECTBIISIFOIIAS
MOATOTOBKY acCMHUpaHTOB mo crnenuanbHocT 1.4.1 — HeopraHuyeckas XUMUs, pacoyaraer
yueOHBIMH  KOMHATaMH,  KOMIIBIOTEPHBIMH  KJaccaMHd,  JIEKIMOHHBIMU  ayJUTOPHUSIMHU,
000pyIOBaHHBIMU TPOEKIIMOHHON amnmapaTypoil uis JEeMOHCTpalluu Ipe3eHTaluil, Habopamu
HaTJISIHBIX TOCOOUH, KOMIBIOTEPHBIMH NMPOTrPAMMAaMHU ISl KOHTPOJIS 3HAHUI.


http://www.studmedlib.ru/book/ISBN9785970453919.html
http://elibrary.ru/

HanmMeHoBaHMe cienMaIbHBIX MOMeEIeHH
U NOMeNIeHU i /151 CaMOCTOATEeIbHOM
padoThI

OCHaIIIeHHOCTL clenuaJbHBIX OMeIeHUil 1
NOMeIleHU 1J11 CAMOCTOATEIbHOMH paﬁoTbI

®I'OY BO BI'MY um. H.H. bypaenko, r. Boponex, yi. Ctyaendeckasi, 10

Kommberorepubiii  kimacc  (komuHara  245):
kadenpa (dapmameBTHUECKOH XUMUU H
(bapManeBTUYECKOM TEXHOJIOTHH,

Boponexckas o0macte, T. BopoHex, yiI.
10 (Bug

JIEATEIbHOCTH: JICKIIUU U TEKYIIUNA KOHTPOJIb)

Crynenueckas, yueOHoM

15 pabounx MecT ¢ KOMITBIOTEPaAMH,
MOJIKIIIOYEHHBIMU K ceTu MuTepuet. Cromn ams
mpenoaBaTelieil, CToNbl yueOHbIe, JOCKa yaeOHas,
CTynbs, nH(popMarmonnsie creHabl. Habop
JIEMOHCTPAIIMOHHOTO 000pyI0BaHUS U Y4eOHO-
HATJISIHBIX OCOOMH, 00eCIIeYnBAIOIINMA
TEMAaTUYECKHUE WIUTFOCTPAIIMU, COOTBETCTBYIOIINE
pabounm nporpamMmmam JUCIHTUTHH —
MYJIbTUMEIUNHBIA KOMILUIEKC (HOYTOYK, TPOEKTOP,
9KpaH); YCHIIUTEINb sl MUKpO(oHa, MUKPOQOH.

VYueOnsle maboparopun (komHara 231, 233,
234, 237): kadeapa (apmareBTHIECKOI
XUMHA U (papManeBTHYECKON TEXHOJIOTHH;
Boponexckas ob6macte, T. BopoHex, yi.
Crynenueckas, 10 (Bun yueOHoU
NESTEIIbHOCTH: IPAKTUYECKUE 3aHATH)

1. Cnexrpodoromerp «Shimadzu UV-1800» - 2
IHIT.

2. Cnexrpodoromerp CD-46 - 1 wr.

3. [onspumetp - 1 .

4. Peppakromerp UPD-454 B2M - 3 .

5. Becor ananutnueckue BJIP-200 - 2 .

6. HaGop mns TCX - 2 .

7. Ileub MmydenbHas - 1 m.

8. Tepmocrtar TC-80 - 1 m.

9. Pu-metp 410 - 3 wr.

10. ®oTosanekrpokonopumerp KOK-2 - 1 mT.
11.Tecrep pacTBOpuMOCTH -1 .

12. Tlpecc py4yHOH THAPABINYECKUN PIKE
CrushIR nnst mpousBoacTBa TabnaeTok-1 miT.

13. ABTOMATHYeCKHA  W3MEPHUTENb  TOYKH
wiasnenus SMP30 - 1 mir.

14. JlaGopaTopHblii BHUXPEBOW TpaHyISATOp —
cmecurens OBIT-020K01- 1 mr.

15. Becor Vibra HT 224RCE -1 .

16. Kowmmekc ans mpoBeneHus TBepaodazHoi
SKCTpaKkiuu -1 mr.

17. JlaGoparopHble aHanuTuueckue Becsl ATL-
80d4 AKKVJIAB -2 mir.

18. Cnekrpodoromerp [13-5300BU-11urT.

19. Crekrpodoromerp [19-5300Y D-1 mir.

20. DnexTpocymuabHbIN mKad-1 mT

21. JlaGopatopHas 6ans-1 mwt

12. OLIEHOYHBIE CPEJCTBA JUISI KOHTPOJISI KAUECTBA TOJATOTOBKH
(MOZY.JIsT)

. Texkymuii KOHTPOJb TPAKTHYECKUX 3aHIATHI MPOBOAUTCA MO UTOTaM OCBOCHHS KaXKIOU
TEMBl W3 pasfena y4eOHO-TeMAaTHYeCKOTO IUTaHa B BHJIE YCTHOTO COOECEeOBaHUS, PEIICHUS
TECTOBBIX 3aJaHUl, NPOEKTa, pEUICHUS CUTYyaUUMOHHBIX 3a1ad. DOHJ OIEHOYHBIX CpEICTB
pa3pabateiBaeTcs B popMe caMOCTOSATEIHHOTO JOKYMeHTa B cocTaBe Y MK/I.




. IIpoMe:XXyTOUYHBIIH KOHTPOJb TPOBOAWTCS B BHIE KaHAWJATCKOTO OJK3aMeHa I10
CHEIUAILHOCTH B YCTHOU (hopme B Buae cobecenoBanus. OLEHOYHBIE CPECTBA JJIs MPOBEACHUS
KaHJUJAaTCKOTo sK3aMeHa npeacTtasiieHsl B DOC
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