MUHHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCUMCKOMN ®ENEPALIUU
(dbenepaibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BATENbHOE YUPEKICHUE
BBICHICTO O6pa3OBaHPIH
«HPKYTCKUI TOCYJIAPCTBEHHBIA YHUBEPCUTET»

OI'BOY BO «HMT'Y»

Kadenpa obmeii u Heopranuyeckoil XuMHH-

STREPAIAIO |
oo

nexad, Buasme A N.

“ 207 \udmar w3002

Pabo4ast nporpaMmma AMCUHUIIHHBI

b1.B./1B.06.02 N36panHble riiaBbl KOOPAMHANMOHHON XHMHH

Hanpasnenue noarorosku 04.03.01 «Xumus»
Hanpasnennocts Xumusi

Kpanmudukanus (crenens) Beimyckuuka — BAKAJIABP
®opma 00yUeHHs oHHAast

Cornacosano ¢ YMK PexomennoBaHo kadenpoi
XUMHYECKOro akynpreta oOuieit 1 HEOPraHUYEeCKOH XUMMHU:

[porokon Ne £ oT « 2L » .k 2070

[Ipencenarens C @M

( Bunoymc A.H.) ’

Upkyrek 2022 r.



Conepxanue
CTp.
[enu v 3ama4u TUCIUTUIMHBI (MOJTYJIIS)
Mecto aucuumiauHsl (Moayis) B ctpykrype OIIOIL.
TpeboBanus K pe3yabTaTaM OCBOSHUS TUCIUTUIAHBI (MOTYJIs)

O0beM TUCHUTUTHHBI (MOIYIIS) U BUABI y4eOHOM paOOTHI

A o e

Coneprxanue TUCUUTLTAHBI (MOIYJIs1)

5.1. Coneprkanue pa3ziejoB U TEM TUCLMIUIUHBI (MOYJISA)

AN W R W W W

5.2. Paznensl IUCHUIUTAHBI (MOTYJIST) U MEXAUCITUTITMHAPHBIC CBSI3HU C
o0ecrieunBaeMbIMHU (ITOCIEAYIOMMMHA ) JUCITUTITMHAMU (MOTYJISIMH )
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I. HEJINX " 3AJAYHN JUCTIUITJIMHbI:

Kypc «30paHHble TiaBbl KOOPAMHAITMOHHOW XMMHH» UMEET CBOCH IENbI0 MOTydeHHE
(GyHIaMEHTANBHBIX 3HAHUH B 00JIACTH KOOPAMHAITMOHHOW XMMHHU U MIPEJCTABICHUN O e€ TeCHOU
B3aMMOCBSI3M C OPTAaHMYECKOW XUMHEH, KaTAIU30M B OHOXUMUEH.

3amaya Kypca — IOKa3aThb COBPEMEHHBIE B3IVIAJbl Ha KOOPAWHALMOHHBIE COEIUHEHMS,
B3aUMOCBS3b CTPOCHMS M THUIIOB PEAKIMOHHOW CIIOCOOHOCTH KOOPAMHALMOHHBIX COEIMHEHHH,
MEXaHU3MOB HUX TPEBPALICHUN, MyTeH CTAOWIIM3AMM SJIEKTPOHHBIX COCTOSHUI MeTauia H
OINPECICHHOIO JIMIAHIHOTO OKPY)KEHUs, IyTEH aKTUBALUU JINTAaHAOB IIPH KOOpAWHALUH, a
TaKXe 00JacTH BO3MOKHOTO IPUMEHEHUSI.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

VYuebnas qucuuruinHa «V30paHHbIE TJIaBbl KOOPAWHAIIMOHHONW XUMUM» BXOJAUT B pa3aei
JTUCIUTIIMH 10 BBIOOPY Y4eOHOTro IjIaHa MpOrpaMMBbl MOATOTOBKH 10 HampasieHuto 04.03.01
Xumwusi.

Jis u3ydeHus: JaHHOW y4eOHOM AMCUMIIMHBI HEOOXOIMMBI 3HAHUS, YMEHMSI M HaBBIKH,
dopmMHpyeMBble TPEAILIECCTBYIONMMU AUCHUIUINHAMH:
e (OOmasa xuMus. XMMHASI HEMETAJIJIOB;
e MeTammdeckas CBI3b. XHUMHUS METAJJIOB;
e AHamnTHyeckas XUMHSI,
o  DU3HKO-XMMHUYECKHE METO/Ibl aHATTN3A.

H€O6XOI[I/IMBIMI/I TpCGOBaHI/IHMI/I K «BXOJHBIM» 3HAaHUAM, YMCHHAM U TOTOBHOCTAM
CTyJEHTa MpPH OCBOCHMM MAHHOW JHUCUUIUIMHBI U MPHOOPETEHHBIMH B pPE3yJibTaTe€ OCBOCHUS
MNpCAMICCTBYIOIUX TUCHUIIIINH ABJISIFOTCA:

3Hanue:

— OCHOB KypCOB HEOPTAaHHUYECKOHN 1 (PU3NIECKON XUMHUH;

— OCHOBHBIE TEOPUU CTPOEHUS BEILIECTBA;

—  TEOPETHYECKUX OCHOB (PU3UKO-XHUMHUUYECKUX METO/IOB aHAIIN3a,

Ymenue:

— pabotarh ¢ OyMaXHBIMU M 3JIEKTPOHHBIMH U3/1aTENbCTBAMU;

— paborath ¢ 1a00paTOPHOI TEXHUKOM;

Baanenue:

— HaBbIKamH pacmndpoBku crnekrpos AMP, OIIP, UK;

— HaBBIKAMU CUHTETHYECKOH pabOThI B MHEPTHOM aTMocdepe.

[Tepeuens nocaenyOMMX y4eOHBIX TUCHUIUINH, A1 KOTOPBIX HEOOXOAUMBI 3HAHUS,
YMEHUS U HaBBIKH, POpPMUPYEMbIC TaHHON yu4eOHOW MUCIMIUIMHOMN:

Jucuunnuna «/30paHHble TT1aBbl KOOPAUHALMOHHONW XUMHUWY, IPU3BaHa GOPMHUPOBATH y
CTYJICHTOB KOHEYHYIO CTaJ{I0 3HAHWA W YMEHUH, HEOOXOIUMBIX JJIA JAaJIbHEHUIIeH HAydYHOU U
NPaKTUYECKOH B 00JACTH KOOPIMHALMOHHOM XUMHH, XUMHYECKOW TEXHOJOTHH, Ja3epHOU
TEXHUKHM, MUKPOIEKTPOHUKHM U HAHOTEXHOJIOTMH. TeopeTHueckuii apceHal XHMHUHU
KOOpJAMHALIMOHHBIX COEAMHEHMH M CaMU KOOPAMHALIMOHHBIE COEAMHEHHS, IIHPOKO
UCIIOJIB3YIOTCSl TPAaKTHMUECKH BO BCEX OTPACiIIX XMMHUUYECKOM HayKu: AHAIUTUYECKOW U
OpraHUYECKON XUMUU, OMOXUMUH, KaTalu3e, JMEKTPOXUMHUH, (POTOXHUMHUH, TEOPHUH PACTBOPOB U
T.A. B cBA3M ¢ 3TUM pa3BUTHE TEOPETHUECKOIO M OSKCIEPUMEHTAILHOTO 0a3uca XUMHU
KOOPJMHAIIMOHHBIX COEIMHEHUN KaK MEXIUCHUIUIMHAPHOW HAYKHU UMEET OOIEeXUMHUYECKOe U, B
11eJI0M, OOIIIEHayYHOE 3HAYCHHE.



III. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

[Ipornecc ocBOeHMS TUCUUIUIMHBI HAIIPaBJIeH Ha (POPMUPOBAHUE FITEMEHTOB CIIEAYIOLINX

koMmreteHuuit B coorserctBuu ¢ ®I'OC BO no nannomy HanpasieHuto noarorosku 04.03.01

XUMUL.
[Ipouiecc n3ydeHus JUCIUILTAHBI HATIPABJICH HA (OPMUPOBAHUE CIICAYIOMIUX KOMITETCHITUH:

IIK-6 CriocoOeH mpuMeHsTh OCHOBHBIC €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH

Pa3BUTHSI XUMHUYECKON HAYKH TIPHU aHAJIN3€E MOJYUYeHHBIX Pe3yIbTaTOB
MK k.61 3HAET TEOPETUIECKHUE OCHOBBI KOOPAMHAITMOHHOW XUMHUHU U CIIOCOOBI X

HCIIOJIB30BAHU ITPU PECIICHUH KOHKPETHBIX XUMHUYCCKUX 3aJa4d

NAKnk62 HWcnonb3yeT KOMMOBIOTEPHBIE TEXHOJOTMU JUIsi CHUCTEMaTU3allid Ppe3yJbTaToB
SKCIIEPUMEHTA

B PE3YIbTATC U3YUCHUSA JUCHUIIIMHBI CTYJCHT OJOJIKCH:

3uamop:
» COBPEMCHHYIO TEOPUIO CTPOCHHUS KOODJMHAIIMOHHBIX COCJAMHCHUH MEePEXOTHBIX
METAJIJIOB;
» OCHOBHBIC METOJIbI OIIPEICIICHUS COCTABa U CTPOCHHUSI KOOPAMHAIIMOHHBIX COSANHCHUN;
» TEepMOIMHAMUYECKHE acTIeKThl KOMIUIEKCOOOpa30BaHHS,
Ymemos:
» paboTath Ha COBPEMEHHOH HAy4YHOH ammapatype Tpud TPOBEACHUU HAYYHBIX
UCCIICIOBAaHU B 00JIACTH KOOPAMHAITMOHHOW XUMUH;
» HaxoIuTh  B3aMMOCBS3b  CTPOCHUS W THIIOB  PEAKIMOHHOW  CHOCOOHOCTH
KOOPJAMHALIMOHHBIX COCIUHCHU;
» HaxoJUTh B3aUMOCBS3b KOOPIAMHALMOHHON XMMHUHM C OPraHUYECKOW XUMHEH, KaTaTu30M
U OMOXUMHUEH.
Bnaoemy:
» COBPEMEHHBIMH KOMIBIOTCPHBIMH TEXHOJIOTHUSIMH, TPUMEHSIEMBIMA TIPH 00paboTKe
pe3yIbTaTOB UCCIIEAOBAHUN B 00J1aCTH KOOPAMHALIMOHHON XUMUU;
» HaBbIKamMu B HHTeprperanuu crektpoB IMP, DIIP, UK koopInHAIMOHHBIX COCTUHCHUH.

IVv. COAEPXKXAHMHUE U CTPYKTYPA JUCHHUITJINHBI

O0beM TUCHMILIMHBI COCTABJIAET 2 3a4YeTHBIX eUHHUIL, 72 yaca. 3 Hux 484yacos

IpaKTHYecKas moAroroska. @opma npomexyrouHout arrectauuu: 3A0.
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4.3. COAEP KAHUE JUCHUIIJINHbBI

BBenenue B KOOpAMHALIMOHHYIO XUMUIO.VICTOpUS pa3BUTHS XUMUU KOOPAMHALMOHHBIX
coenuHeHU. OOIIME CBEICHUSI M TIOHATHS O KOOPIMHAIIMOHHBIX COeMHEHUAX. [[eHTpanbHbIi
aTOM — KOMILJIEKCOOOpa30BaTeb, IMTaH /1bl, BHYTPEHHSS U BHEUTHSS KOOPAUHALMOHHbBIE CEpHI.
CreneHb OKUCICHUS U KOOPJAUHALMOHHOE YHCIIO LIEHTPAJIbHBIX HOHOB. JIEHTaTHOCTD JIMTaH/IOB.
Jucconumarus B pacTBOpax KOMIUIEKCHBIX yacTHil. Kiaccudukanus 1 mpaBuiia HOMEHKIIATYPBI
KOOPJMHAIIMOHHBIX COSMHEHH. JleTanbHbIe, TOJHBIC U COKPAIICHHBIE (POPMYITBI
KOOPJMHAIIMOHHBIX coequHeHH. OCOOEHHOCTH KOMIUIEKCOOOPa30BaHUs B PA3IMUHBIX
arperaTHBIX COCTOSIHUSX (TBepas, )KHIKas U ra3oBas (assi).

MonenbHble  TOAXOAbI K  OOBSCHEHUIO MapaMeTpoB  XHMMHUYECKOTO  CBSI3bIBAHUS B
KOOPJMHAIIMOHHBIX COEIUHEHHSIX. OJIEKTPOCTATUUYECKHM IMOAXOA: MOJENIb MYJIbTUIOIbHBIX
B3aUMOJICCTBUM M KOHIIENIUS SJICKTPOHEHUTPAIBHOCTU. Teopus KPUCTAUIMYECKOrO IOJIS.
OOBbsICHEHHE CIEeKTPalbHBIX W MAarHUTHBIX CBOMCTB KOMIUIEKCOB. [IpobOnema crabunmzanuu
COCTOSIHUM OKHUCIIEHUS KoMIuiekcooOpazoBareneid. Dpdext Sna-Temnepa. Metoa BaleHTHBIX
cBsi3eil. Hu3Ko- ¥ BEICOKOCITHHOBBIE KOMIUIEKCH. BHYTpH- ¥ BHEITHEOPOUTALHBIE KOMIUICKCHI.
Teopust MoJist TUTAH/IOB KaK Pa3BUTUE TEOPUHU KPUCTAIUTMYECKOTO MOJIsl. AHAIN3 BO3MOXKHOCTEN
U OrpaHWYEHUH MPUMEHEHMsI IMOAXOJ0B K OINHCAHUI0 XMMHYECKOH CBSI3M B KOMILIEKCHBIX
YacTULIAX.

KommiekcoobpazoBatenu U TUravabl; ©30Mepus KOOPIUHAIIMOHHBIX COSTUHEHHI.

O0630pHBII aHANIN3 KOMIUIEKCOOOpa3yomux cBOUCTB 31eMenToB 1 — 18 rpynn Ileproanueckoit
CHCTEMBl: 3HAYCHHMS KOOPAMHAIMOHHBIX YHCEJN, XapaKTepHbIC JIMTAHJbl, YCTOWYMBOCTH U
reoMeTpHsl KOMIUIEKCOB, HauOoJiee aJieKBaTHbIE MOJETH CTPOCHUs KOMIUIeKcoB. Llenounsie u
IIEJI0YHO-3eMEIbHBIE METAJIBI KaK KOMITTIeKcooOpa3oBaTenu. Turbel 06pa3yeMbIXx KOMILIEKCOB U
UX  yCTOH4YMBOCTh.  KoOpOuHALMOHHBIE  COeAWHEHHS  p-3yieMeHTOB.  OcoOeHHoCTH
KOMILJIEKCOOOpa30BaHUs PEAKO3EMENbHBIX 3eMeHToB (P33). 3akoHOMEpHOCTH W3MEHEHUS
YCTOMYMBOCTH M CTPOCHUS KOOPJIMHAIMOHHBIX coeMHEHU B psaay P33, pons "nmantanougHoro"
CoKaTus.

Ob6mas knaccuduxanuss JUraHgoB. JIMraHabl MOJEKYJISPHBIX KOMIIJIEKCOB: aTOMbI, HOHBI,
JUTOMO-, IOJTUTOMO- U T€TEPOsIEPHbIC HEOPTaHUYECKHE MOJICKYJIbl, OPraHUYECKUE COCTUHEHHUSL.
AMOUJEHTATHOCTh JIMTAHAOB. XeNaTHBIC JIMTaH[bl, MOHATHE O XEJNAaTHOM M IOJUXEIaTHOM
apdexrax. MakpolMKINYEeCKHe JIMraHAbl, HX Kijaccupukamus 1o  SAuuMupckomy.
Makpornuknuyeckuit 3¢ dexrt. JIuranapl KOMIUIEKCOB ¢ MHOTOLEHTPOBBIMH KOOPIMHAIIMOHHBIMH
cBs3sIMH. JIMTraH bl AM- U MOJUSACPHBIX KOMILIEKCOB. MOJEKYJIbl paCTBOPUTENEH KaK JIMTaHIbl
COJIbBATOKOMILJIEKCOB. JIOHOpHAs cuiia pacCTBOPUTENEH.

Tunsl  u“30MepUM  KOOPAMHALIMOHHBIX  COCOUHEHWI:  TUIpaTHas,  WOHU3ALMOHHAS,
KOOpAMHAIIMOHHAS (B T.4. KOOPAMHALMOHHASI TOJMMEpHsi), CTPYKTYpHasi, H30MEpHUsS CBS3H,
reoMeTpuuecKasi, oOmnThdeckas ¢  KOHpOpManuoHHas. BiusHue Tuma  U30MepHUH
KOOPJIMHAIIMOHHOTO COEIMHEHHSI Ha ero (PU3UKO-XUMHUYECKUE CBOMCTBA.

TepMoarHaMUKa KOMILIEKCOOOpa30BaHUS.
CraObuUIbHOCTh KOMIUIEKCOB MEPEXOJHBIX METAIJIOB B HU3KUX CTEMEHAX OKUCieHUs. Pusuko-
XMMHYECKHE METObl B KOOPIAMHALMOHHON XUMHUHU
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TepMoaMHAMUYECKHUE XAPAKTEPUCTUKH PEAKIUN KOMIUIEKCOOOpa3oBaHMs, HUX B3aUMOCBS3b.
KonctanTtsl yCTOWYMBOCTH KOOPJAMHALMOHHBIX COEAUMHEHUN. MeTonbl CcTaHaapTU3aIuu
TEPMOJMHAMHYECKUX  IMapaMEeTPOB  KOMILIEKCOOOPA30BAHMS. Pacuetsi  paBHOBecwuit
KOMIUIeKCo0OpazoBaHus. OcHOBHBIE (DAKTOPHI, BIUSAIONIME HA YCTOWYMBOCTH KOMILIEKCOB. P
Wpsunra-YunbsimMca [jis  M30XOPHO-M303apsiIHBIX HOHOB. TeMrepaTypHble 3aBUCHMOCTHU
KOHCTaHT YCTOWYMBOCTH KaK OTpPa)XCHHE KOBAJIEHTHOTO M 3JIEKTPOCTATHYECKOrO BKIIAJOB B
KOOPJMHAIIMOHHYIO  CBSI3b. 3aKOHOMEPHOCTHM HM3MEHEHHUS IMOCIEeAOBaTENbHBIX KOHCTAHT
YCTOMUYMBOCTU (CTAaTUCTHUYECKasd U "XUMHUYECKas" KOMIIOHEHTHI, BIUSHUE MPUPOJbI JIUraHAa,
CIIMHOBOTO COCTOSTHUS, THOpuam3anuu). TepMOAMHAMUKA XEJaTHOTO, MOJUXENaTHOTO |
MaKpOUHUKINYECKOT0 3¢ (dekToB. BiusiHre pacTBOpUTENs KaK CpeAbl U XMMHUYECKOTO peareHTa
Ha KoMIuiekcooOpa3oBanue. «CTaOMIBHOCTE» KOMIUIEKCOB IMEPEXOJHBIX METAUIOB B HHU3KHX
CTETEHSIX OKUCIICHUS.

OO6mast cTparerusi mpuMeHEHHUs] (U3NKO-XUMUYECKUX METOJIOB B KOOPAMHALMOHHOW XHMHH.
Hudpaknuonnsle  MeTonbl  (peHTreHorpadus,  diIekTpoHorpadwusi,  HeWTpoHorpadus).
Cnekrpockonmueckue metonsl (AMP, OIIP, SKP, KP, y-pezonanchas, abcopOuwioHHas B
HIMPOKOM JWamna3oHe JUIMH BoJH (0T Y@ 10 paaMo4acTOTHOM U Jp.). DIEKTPOXUMUUYECKUE
MeToAbl (MOTeHIHOMETpHs, MoJisiporpadusi). DKCTpakIMOHHBIE MeTozbl. Kanopumerpudeckue
METOAbl, B T.4. METOJbl TEPMUYECKOro aHanusa. lccnenoBaHusi pacTBOPUMOCTH.
HNonoobmennrie MeTobl. KoMmbroTEpHOE MOCTMPOBAHHUE.

[TpuxnanHbpie aCEKThl XUMUU KOOPAUHALMOHHBIX COETUHEHUH .

Koopaunanuonnsle coequHEHHs] B JKUBBIX OpraHu3Max. buomerayuibl, uX KpaTkas
xapaktepucTtuka. [loHarue o OMOKOOPIMHAIIMOHHON XHWMHHU. BUKOMIUIEKCHI M OHOKIIACTEPHI.
bruokommiekcsl ¢ aHHOHAMHM HEOPraHWYECKHX KHUCIIOT. BMOKOMITIEKCH ¢ aMMHOKHMCIOTaMHU U
OenKamH. Bbuokommnekcsl ¢ mopdupuHamMu. TOKCHYHOCTH ~ METaJIIOB: poJIb
KOMIUIEKCOOOpa30BaHUsI.

OCHOBHBIE aCIEKTHl IPUMEHEHUSI KOOPAWHAIIMOHHBIX coeTuHEeHUH. KoMIUIeKCHbIe coeTMHeHNS
IUTaTUHBI KaK MPOTHUBOOIYXOJeBble mpemnapatsl. [Ipobiemsl pa3paboTKu JeKapCTBEHHBIX (GopM
Ha X ocHoBe. [IpuMeHeHne JeTy4nx KOOpAUHAIIMOHHBIX COETMHEHUI B TEXHOJIOTUHU MTOJTy4YEHUs
MaTtepuanoB u3 razoBoit ¢azel (MOCVD). OcHOBHBIC Pa3HOBUIHOCTH MaTEPHAIIOB, TTOJTYyIaeMbIX
no texHojorun CVD. IlepcnekTuBbl NPUMEHEHUSI TE€TEPOSACPHBIX COCAUHEHHI MPU CUHTE3E
MHOTOKOMIIOHEHTHBIX ~ MarepuaiioB. (OCOOEHHOCTH  pa3IMYHBIX  CIIOCOOOB  IepeBojia
KOMILIEKCHBIX COCMHEHUH B Iap, BBIOOP ONTUMAIBHOTO CIIOCO0a B COOTBETCTBHU C MPHPOJIOH
KomIuiekca. KoMIuiekchl B rajibBaHOTEXHUKE, AaHATUTHYECKON XUMHHU U JIp. 00JIaCTSIX.
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4.3.2. IlepeueHb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITE/IbHOE U3YUYeHHUE
CaMOCTOSITEJIbHOM PadOTHI CTYIEHTOB

Tema Bua camocrosTenbHON paboThI 3aganune Pexomennye [Komn-Bo
Mast 9acoB
TuTepaTypa
1 PenponykruBnas camocrositenbHast | [IpopaboTka KOoHCIIEKTa CMOTpH II. 8 6
2 pabora. [To3HaBaTeIbHO-TIOUCKOBAs | JIEKIMH, paboTa Ha TOJIAX CMOTpH 1. 8 10
3 caMocTosATenbHas padoTa. KOHCIIEKTa ¢ TS pMHUHAMU, CMOTpH TI. 8 10
4 CamocTosTeNbHOE IPOUTEHHE, JOTIOJTHEHNE KOHCTIEKTa CMOTpH 1I. 8
MIPOCMOTP ¥ KOHCIIEKTHPOBAHHE MaTepuataMy U3
y4eOHOH JTUTEepaTypHI. PEKOMEHIOBAHHOW JIUTEPATYPHI. 10
[IpocnymuBanue IeKIui, Brinonnenue nomanrHei
ITOBTOPCHHE YyIeOHOTO MaTepraja. | KOHTPOIHHOW pabOTHI.

4.4. METOINYECKHE YKA3AHHUSA IO OPTAHM3ALIMU CAMOCTOSITEJIBHOM
PABOTBI CTYJIEHTOB
B cBsi3u ¢ TeM, 4TO K COBpEMEHHBIM CIEIUAIMCTaM TTOTCHIIUATBHBIA Pa00TOAATEIh PEIbSIBISICT
JOCTATOYHO IIUPOKHUIA MEepeueHb TPEOOBAHUM, CPEIN KOTOPBIX OJHUM W3 BOKHEHIIUX SBISICTCS
HaJIMYMe y BBITYCKHHUKA CIIOCOOHOCTEH W yMEHUH CaMOCTOSTENBHO MONy4yaTh 3HAHUK U3
pPa3IMYHBIX HMCTOYHUKOB ITyTEM IOWCKa HWH(}OpMaIuu, ee cucTeMaru3aluu W 000OIIeHHS,
pa3BUTHE JAHHBIX HABBIKOB SBIICTCS BAXXHBIM (haKTOPOM B Tiporiecce o0yuenus. ChopMupoBaTh
MoJ00HBIC YMEHUSI TIOMOTAIOT B MEPUOJ €ro O0ydeHHUs TaKhe BUJbI paboT, KaK MPAKTHYCCKUE
3aHATHS, BBITIOJHEHUE KOHTPOJIBHBIX 3aJaHWN W TECTOB, HAMMCAHUE KYPCOBBIX M BBIMYCKHBIX
KBATM(DUKAIIMOHHBIX pa0dOT, OJJHAKO HEMAaJOBAKHBIM TaKKe SBISETCS CaMOCTOATENbHas padora
CTYJIEHTOB, KOTOPAasi MOXKET PEaIN30BBIBATHCS B BUJIE:

- ipu 0(pOPMIIEHUU KOHCIIEKTOB B X0JI€ ayJUTOPHBIX 3aHATHI;

- NP KOHTAKTE C MPENoJaBaTelieM BHE PaMOK 3aHITHI BO BpeMs: KOHCYJIbTAllUW IO
y4eOHBIM BOIIPOCAM, B X0JI€ TBOPUYECKUX KOHTAKTOB, MPU JIUKBUIAINH 32I0JDKEHHOCTEH U T.11.;

- B OmOimoteke, noma, Ha Kadeape B XOJAC BBHINOJHECHHS KBATU(DHUKAIMOHHON DPaOOTHI,
PEIICHUH 3a71a4, TOATOTOBKE K 3a4eTy.

4.5. ITPUMEPHASA TEMATHUKA KYPCOBBIX PABOT
KypcoBsie paboTsl HE TPeTyCMOTPEHBI



V. VUEBHO-METOJUYECKOE 1 MHOOPMALIMOHHOE OBECIIEYEHHUE

JUCHHUITVIMHBI (MOYJIST)

F\.)

a) OCHOBHAaf JINTepaTypa:

. BunbMmc, Anekcert ViBanosud. Beenenue B KoopauHanuoHHyo xumuio [Teket] : yue6.

nocobue / A. V1. Bunbmc ; peu.: A. B. Usanos, JI. A. MarseeB ; UpkyTckuii roc. yH-T,
Xut™. dak. - Upkytck : U3n-so UT'Y, 2014. - 116 c. ; 20 cm. - ISBN 978-5-9624-1266-5;
M306paHHbIe ri1aBel KoopauHanoHHOH xumMuu [Teker] @ yyeO. nocobue / UpkyT. roc. yH-
T, XuM. ak. ; coct.: A. V1. Bunbmc, U. A. babenxo. - Mpkytek : U3a-o UT'Y, 2017. - 139
c.; 20 cm. - ISBN 978-5-9624-1542-0;

Toy6, MapTtuH. MexaHu3Mbl HEOPraHUUYECKHX peakiui [DnekTpoHHbIH pecypc] / M.
Toy6, aBt. JIx. bepmxece = Inorganic reaction mechanisms. - Mocksa : JlabopaTtopus
3Hanuit (panee "BMUHOM. JlaGopatopus 3Hanuit"), 2014. - 678 c. : ui. ; 24. - (Xumus). -
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=66360. - Pexum
noctyna: ObC "WznarensctBo "Jlanw". - Heorpanuu. pmoctyn. - bubinorp. B KOHIE
pa3nesioB ¥ B moacTpou. mpumed. - [lep. u3a.: Inorganic reaction mechanisms / Tobe,
Burgess. - ISBN 978-5-9963-2520-7

0) 1OMOJIHUTE/ILHAS JIUTepaTypa:

Muxaiinos, Oner BacunweBny. CucremaThka MU HOMEHKJIATypa XMMHUYECKHUX BELIECTB
[DnexTpoHHbI# pecypce] : yueb. mocodue / O. B. Muxaitnos. - DBK. - M. : YHuBepcurer,
2008. - 309 c¢. - Pexxum goctyna: DneKTpOHHBIM YyuTanbHbIA 3a1 "bubnmorex". - [SBN
978-5-98227-161-7.

®enoroB, M. A. SInepHblil MArHUTHBIM PE30HAHC B HEOPTAaHUUYECKON U KOOPAMHALIMOHHON
XUMHH [ DNeKTpoHHBIN pecypc] / M. A. @enoToB. - DIEKTPOH. TEKCTOBBIE JaH. - MocKBa :
OU3SMATIINT, 2010. - 384 c. : un. - ObC "A#Oykc". - Heorpanuu. goctym. - ISBN 978-
5-9221-1202-4

[aynuna, Jlrommuna [laBnoBra. Opranudeckue peareHThbl U KOMIUIEKCHBIE COETUHEHNUS
B aHAIIMTUYECKOU XUMHH [ DNEKTpOHHBIH pecype] : yued. mocodue / JI. I1. llaynuna. -
9BK. - Upkyrck : UT'Y, 2012. - Pexxum noctyna: D43 "bubnuorex". - Heorpanuy.
JIOCTYII.




B) UHTEepHET-UCTOYHMKMN:

1. http://www.xumuk.ru/encyklopedia/2123.html
2. http://www.chem-astu.ru/chair/study/genchem/r5_1.htm
3. http://dic.academic.ru/dic.nsf/bse/97534/KomMIiuiekcHble

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI:

OobopynoBanme
Ne
HanmenoBanue KonunuectBo
/11
1 IlepcoHaJIbHBIN KOMIIBIOTED 1
2 MynbTUMEIUINHBIN TPOEKTOP 1
3 Jlocka menoBas 1

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MU:

B mpouecce u3ydeHMs OUCLHUILIMHBI HCIOJNB3YIOTCA KakK TPAaJAULMOHHBIE, TaK U
MHHOBAIIMOHHBIE TEXHOJIOTHH, aKTUBHBIE U WHTEPAKTUBHBIC METOABI U (GopMbl o0yueHus. [Ipu

MPOXOKACHUUN TUCHUIIIIMHBL «OCcHOBBI HCOPTaHNYCCKOI'0 CMHTEC3a» NPCAYCMOTPCHEL

1) nexuuu ¢ MpUMEHEHHEM OOBSICHUTEIHHO-MILTIOCTPATUBHBIX TEXHOJIOTUH U pa3dopom

KOHKPETHBIX CUTYalLlUM.

2) camocTosTeNbHAs pabdoTa CTYIEHTOB, BKIIOYAIONIAsl MOATOTOBKY K IPAKTHYECKUM
3aHATUSAM B (OpME H3YUYEHHUS TEOPETHUECKOro MaTepHala JIEKIUi, BBIMOJHEHHs IOMAIIHUX

KOHTPOJIbHBIX PadoT; HOATOTOBKY K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH;

3) KOHCYJIbTUPOBAaHHE CTYJEHTOB IO H3Yy4aeMbIM TEOPETUYECKHMM M IPAKTHYECKUM
BOIIPOCAM.

VIII. ONEHOYHBIE CPEJICTBA:

DOopMBI TEKYIIETO0 KOHTPOJISI: HAJIMYME KOHCIIEKTOB, YCTHBINM ONPOC.

By npoMeXyTOYHOM aTTecTallii: 3a4eET.

1. OueHo4HBIE CpeACTBa IS BXOAHOTO KOHTPOJISA (MOTYT OBITH B BU/IE TECTOB C 3aKPHITHIMU WIIH
OTKPBITHIMH BOIIPOCAMH)

2. OueHOYHBIE CpeACTBA TEKYHIETO KOHTPOJS (MOTYT OBITh B BHJE TECTOB, IHMCIYTOB,
TPEHHHI'OB, KOHTPOJIBHBIX Pa0oT U /p.). HasHaueHne OleHOYHBIX CPEACTBA TEKYIEro KOHTPOIIS
— BBIIBUTH cpOpMUpOBaHHOCTH KomrieTeHuuid: 11K-6.

TEMATHKA 3ATAHUM JIJII CAMOCTOSTEJBbHOM PABOTHI
> LlenTpanpHblii aTOM — KOMIUIEKCOOOpA30BaTesb, JUTAaH/AbI, BHYTPEHHSAS W BHEIIHSSA
KOOpAWHAIIMOHHBIC cq)epbl. CTeneHb OKHUCIEHUS M KOOPAMHAIMOHHOE YHUCJIO ILIEHTPaJIbHBIX
HNOHOB. ﬂeHTaTHOCTB JINTAaHOOB. ﬂI/ICCOHI/IaHI/IH B pacTBOpax KOMIIICKCHBIX YaCTHII.
Knaccudukanmss w1 mpaBwiia HOMEHKIATYPHl KOOPAMHAIIMOHHBIX COCIWHEHHMH. JleTanbHbIe,
TIOJTHBIC U COKpAIIeHHBIC (DOPMYJITBI KOOPAUHAITMOHHBIX COCTMHEHHH.
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> Teopust kpuctamumyeckoro noss. OObsCHEHHE CIEKTPAIbHBIX W MarHUTHBIX CBOWCTB
KomruiekcoB. IlpoOnema cTaOMIM3alMM COCTOSIHUN OKHCJICHUS KOMIUIEKCOOOpa3oBaTemei.
O dexr Ana-Temnepa.

> Merton BanmeHTHBIX CBsizeil. HH3KO- M BBICOKOCIIMHOBBIE KOMIUIEKCHl. BHyTpu- u
BHEITHEOPOUTaIbHbIE KOMIUIEKCHI.

> Teopust moss IWraHAOB KaK pa3BUTHE TEOPUU KPUCTAIIMYECKOrO TMOJs. AHaIW3
BO3MOXXHOCTEH M OrpaHHuYEHUN MPUMEHEHMsI TMOJXOJO0B K OMHCAHHIO XMUMHUYECKON CBS3M B
KOMIUIEKCHBIX YaCTHI[aX.

> KommiekcoobpazoBareny 1 JIMTaHbl; H30MEPHs KOOPAUHAIIMOHHBIX COCTUHEHUN

> O6mras knaccudukanys TuraoB. JINTaH bl MOJICKYJISIPHBIX KOMITJIEKCOB: aTOMBI, HOHBI,
JUTOMO-, TIOJINTOMO- U T€TEPOSAEPHBIE HEOPTAHUUECKUE MOJIEKYJIbI, OPTaHUYECKUE COCIUHECHMUS.
AMOMJIEHTaTHOCTD JINT'AH/IOB.

> MCTaJ'IJ'IOOpFaHI/ILIeCKI/IC COCIMHCHUA 3JICMCHTOB I'JIaBHBIX ITOATPYIIII.

> OcHOBHbIE aCHEKThl MPUMEHEHHUs KOOPIWHAIMOHHBIX coeAnHeHud. KomrekcHbie
COCIMHEHHUS IUIATUHBI Kak MPOTUBOOIyXOJieBble mpemaparbl. [Ipobimembl  pa3zpaboTku
JIEKapCTBEHHBIX (DOPM Ha UX OCHOBE.

> KoMI1eKchl B TallbBAHOTEXHUKE, AaHATUTUISCKOM XUMUH U Jp. 007IaCTsIX.

> OKUCINTENbHO-BOCCTAHOBUTENIbHBIE peakiuuu. BuyTpuchepHsiii u BHemHecepHbIi
Ipolecchl TepeHoca JJIEeKTpoHA. BiusHHE SIeKTPOHHOM KOHQUrypanmuu MeTamia u
KOOPJIMHAIIMOHHOM c(ephl Ha CKOPOCTH Mpoliecca. YpaBHeHHue Mapkyca.

MPUMEPHBINA CIIUCOK BOITPOCOB K 3AYETY
1. KommiekcooOpa3zoBartesb, TUraH/Ibl, BHYTPEHHSIS U BHELIHSSI KOOPAMHALIMOHHBIE CEpHl.

2. CremeHb OKHCICHHS U KOOPAWHAIITMOHHOC YHCJIO MNCHTPAJIbHBIX HWOHOB. I[GHTaTHOCTB
JIUTaHAO0B. HI/ICCOHI/IaHH}I B paCTBOpax KOMIUICKCHBIX YaCTHII.

3. Knaccudukanus u mpaBuiia HOMEHKJIATYphl KOOPAMHALMOHHBIX COeAMHEHMH. JleTanbHble,
MIOJIHBIE U COKpAIIEHHBIE (OPMYIIBI KOOPAMHALMOHHBIX COSIUHEHHA.

4. Oco0eHHOCTH KOMIUIEKCOOOpa30BaHMS B PA3IMYHBIX arperaTHbIX COCTOSHHSX (TBepaas,
JKUJIKasi ¥ Ta3oBast asbl).

5. Teopus kpucrammudeckoro moyis. OOBSICHEHHE CIEKTPAIbHBIX W MAarHUTHBIX CBOWCTB
KoMIuiekcoB. [IpoGiema craOunau3amuu COCTOSIHMM OKHMCICHUS KOMILJIEKCOOOpa3oBaTele.
Teopus 10 JIMraH0B KaK pa3BUTHUE TEOPUH KPUCTAIUIMYECKOTO MOJIS.

6. 3HaueHHsd KOOPAMHALMOHHBIX YMCEJ, XapaKTEPHbIE JUTaH/bl, YCTOMUYUBOCTU U T€OMETPUS
KOMILJIEKCOB, HanOoJiee aJleKBaTHbIC MOJIEIH CTPOCHUS KOMILJIEKCOB.

7. IllemouHble W IIEIOYHO-3€MENbHBIE METAUIBI Kak KOMILIeKcooOpa3oBaTenu. THIbI
00pa3yeMbIX KOMIUIEKCOB U UX YCTOMUUBOCTb.

8. KoopaumHalMOHHBIE COCTUHEHUS P-AJIEMEHTOB.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

Ocobennoctu KOMILJIEKCO0Opa30BaHus pelKo3eMeNbHBIX 3JIEMEHTOB (P3D).
3aKOHOMEPHOCTH W3MEHEHHS YCTOMYMBOCTU M CTPOCHHS KOOPAMHAIIMOHHBIX COCTUHEHUN B
psany P33, pons "nanTaHongHOrO" CoKaTHA.

O6mas kimaccudukanust TUranaoB. JIuranapl MOJEKYJISIPHBIX KOMILIEKCOB: aTOMBI, MOHBI,
JTUTOMO-, TIOJIMTOMO- U TEeTEPOSICPHbIE HEOPraHWYECKHEe MOJICKYJIbI, OpPTraHUYECKHe
COEIUHEHMUS.

AMOUIEHTaTHOCTD JIMTAH/IOB. XEJIATHBIC JIMTAH/IBI, OHATHE O XEJIAaTHOM M IOJIHNXEIaTHOM
apdexTax. MakpOLUUKIMYECKUE JTUTaHbl, X Kiaccuukanus mo SnumMupckomy.

MakpOouuKIn4ecKun 3P PexT. JIuranast KOMIIJIEKCOB c MHOT'OLIEHTPOBBIMU
KOOPAMHALIMOHHBIMU CBA3SMHU. JIMraHabl 11- U OIS IEPHBIX KOMIUIEKCOB.

Monekynbl  pacTBOPUTENEM Kak JIMIaHAbl  COJbBATOKOMIUIEKCOB. JloHOpHas cuia
pacTBOpHUTEIICH.

Tunsl  u3oMepuM  KOOPAUHAIMOHHBIX  COCOWHEHWI: TUApaTHas, HMOHU3AlMOHHAS,
KOOpAMHAIIMOHHAS (B T.4. KOOPJWHAIMOHHAS MOJUMEpPHUsI), CTPYKTYpHasi, U30MEpHsl CBS3H,
reoMeTpHuuecKas, onTuyeckas u KoHGOpMaIMOHHAS.

B.HI/I}IHI/IG TUIIA I/ISOMepI/II/I KOOp,Z[I/IHaI_[I/IOHHOFO COCINMHCHHUS Ha C€ro q)HSI/IKO-XI/IMI/I‘-IeCKI/Ie
CBOMUCTBA.

TepMoauHaMUYecKHe XapaKTEPUCTUKU PEaKIMii KOMILIEKCOOOPa30BaHUs, UX B3aHMOCBS3b.
KoHcTaHTh! ycTONYMBOCTH KOOPAMHALIMOHHBIX COEAMHEHUH.

OcHoBHBIE (haKTOPHI, BIHSIONIME HAa YCTOMYMBOCTh KOMIUIEKCOB. Psn MpBuHra-YumbssaMca
JUTSL U30XOPHO-U303aPSAHBIX HOHOB.

TemnepaTypHble 3aBUCUMOCTH KOHCTaHT YCTOMYHMBOCTU KaK OTpa)K€HHE KOBAJIEHTHOTO U
3JIEKTPOCTATUYECKOTO BKJIAJ0B B KOOPAMHAIIIOHHYIO CBSI3b.

3aKOHOMEPHOCTH U3MEHEHHS TOCIIE0BATEIPHBIX KOHCTAHT YCTOMYUBOCTH (CTATUCTHYECKAs
u "Xumuyeckas' KOMIIOHEHTHI, BIIMSIHUE MPUPOJbl JIMIaHJd, CIUHOBOI'O COCTOSIHUS,
THOpUAU3AIINH).

O6H_[a}1 CTpaTerus NpUMCHCHUS (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IX MCTOAOB B KOOpI[I/IHaI_[I/IOHHOI\/'I XHUMHHU.
KOOp,Z[I/IHaI_II/IOHHBIe COCAMHCHUS B JKMBBIX OpraHHU3Max.

buomMeramnpl, ux Kparkas xapakTepucTuka. [loHsTHE O OMOKOOPAMHAIIMOHHOW XHUMHH.
bukommnekchl 1 6nokiiactepbl. BHOKOMITIIEKCH ¢ aHHOHAMU HEOPTaHUYECKUX KUCIIOT.

bruokommiekcsl ¢ aMUHOKHCIOTaMM M OenkamMu. buokommiekcsl ¢ mnopdupUHAMHU.
TOKCMYHOCTH METAJNIOB: POJIb KOMILIEKCOOOPA30BAHMUS.

OcCHOBHBIE ~ aCIIEKTHl INPUMEHEHMS] KOOPAMHALIMOHHBIX coeauHeHud. KommiekcHble
COCIMHEHUS IUIATHHBI KaK MPOTHBOOIYXOJieBble Impenaparbl. [Ipobmemsl pa3paboTku
JIeKapCTBEHHBIX ()OPM Ha MX OCHOBE.

HpI/IMeHeHI/Ie JICTYUYUX KOOPAWMHAIIMOHHBIX COGI[I/IHGHI/Iﬁ B TCXHOJIOTMHU TIOJYUCHUA
MaTepHuayioB u3 razoBoi ¢gaszel (MOCVD).

KommekcHble COCIUHECHHUA B TaJIbBAHOTEXHHUKCE, aHATUTHYCCKON XUMUH U ap. o0nacTsX.



Pa3paboTuuk: 5
. . i
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[IporpamMma cocrtaBieHa B cooTBeTcTBHH ¢ TpeboBanusimu PI'OC BO u  yuerom
pexomenaanuil [10OII no nanpasnenuto u npoduiro noarotosku 04.03.01 Xumus.
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