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1 Hesu n 3a1a4u U3y4YeHHUs] AU CHUTIHHBI (MOIYJIs1)

1.1 Ieab ocBOEHNSI TUCHUILIHHBI

dopMUpOBaHUE COBPEMCHHBIX TMPEACTABICHUN O  KOOPAWHAIMOHHBIX
COCIMHCHMSIX, METOJIWKAX WX CHHTE3a, OYUCTKA M HWICHTU(UKAIIUU; OCHOBHBIX
(UBUKO-XUMHUYECKHIX METOIaX HCCIIE IOBAHUS CTPOCHUS u CBOMCTB
KOOPJAWHAIMOHHBIX COSIWHCHHM, PACKphITHEC MPUIMHHO-CICJICTBEHHBIX CBS3CH
MEXIY COCTaBOM, CTPOCHHEM, CBOWCTBAMH M TIPUMCHCHHEM KOMILJICKCHBIX
COCIMHCHUM.

1.2 3agaun AMCHUIIITHHDI

- OCBOCHHE M NPUMEHEHHE OCHOBHBIX MOHSATUA XUMHUHU KOOPAWHAIIMOHHBIX
COCAMHEHUN, TEOPUM CTPOCHUS, TEPMOJUHAMHUYECKUX U KHUHETUYECKHX AacCIEKTOB
peakiuii KOMILIEKCOOOpa3oBaHus, (PU3NKO-XUMUYECKUX METOJOB HCCIEAOBAHUS
CTPOEGHHS M  CBOMCTB  KOMIUIEKCOB M  IPAKTUYECKOTO  HCIOIb30BAHUS
KOOPJAWHAIMOHHBIX COCIMHEHUHN U UX CBOMCTB B IIpodeccruoHanbHol chepe;

- mpuobpeTeHrne HEOOXOIUMBIX HABBIKOB JIJIi TIOCTAHOBKH, MPOBEIACHUS U
UHTEPIPETAlUA  PE3yJbTaTOB  JKCHEPUMEHTAIBHOW  pabOThl MO  XUMHH
KOOPAWHAIIMOHHBIX COSIUHEHUM; UCTIOIBb30BAHUS COBPEMEHHBIX (PU3UKO-XUMUYECKUE
MOAXOJI0B, MPUEMOB U METOJIOB JJII U3y4YEHUS OCOOCHHOCTEW MPOTEKAHUS peakiuil
KOMILIEKCHBIX YaCTHII;

- (opmupoBaHue yMEHUN CaMOCTOATENBLHO TPUMEHATh, TMOMOJHATH U
CHUCTEMAaTU3UPOBATh TIOJYyYCHHBIC 3HAHUS, YCTAHABJIMBAaTh KAuYE€CTBEHHbIE U
KOJIMYECTBEHHBIE 3aBUCUMOCTH CBOMCTB KOMILIEKCOB OT UX CTPOCHHUSI.

1.3 Mecro aucuMmiavHbl (MOXYJsi) B CTPYKType 00pa3oBarejbHOM
NMpPorpaMmabl

JucimminHa  «XUMUS  KOOPJIUHAIIMOHHBIX  COEJUHEHUI»
OTHOCHUTCS K 4acTd, (OpMHUPYEeMOM YydaCTHHUKaMH OOpa30BaTENbHBIX OTHOIICHUH,
broka 1 "ducuumumael (Moayiu)" yd4eOHOTO TIUIaHA HAMpaBJICHUS IOATOTOBKHU
04.03.01 «Xumusi». B coorBeTcTBUM ¢ pabo4yuM y4YEOHBIM IIJIAHOM JIUCIUIUIMHA
u3ydaercsa Ha 4 kypce. Bug mpoMexyTOUHOM aTTeCTaluu: 3a4er.

JlaHHBIN KypC ONMMpaeTCs Ha 3HAHMS, MOJIYUYCHHBIE MPU U3YYEHUH TUCIUTUINH:
«Heopranunueckas xuMus», « MoJIeKyJIsipHas CIIEKTPOCKOTIHUS.

3HaHUs, MPUOOPETESHHBIE MPH OCBOSHHHM Kypca, MOTYT OBITh HCIOJIb30BaHbI
IIPY PEIICHUM PA3IMYHBIX 3a7a4 M0 JUCHUIUIMHAM «CTEPEOXUMHUS, «KHAHOXUMHUSY, a
TaK)Ke MPH BHITIOJTHEHUH BBITYCKHOW KBaTU()UKAITMOHHONW PaOOTHI.



1.4 IlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHMILIUHE
(Moay/10), COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHUA
0o0pa3oBaTeJIbHOI MPOrPaMMbI

N3yuenne nmanHON y4eOHOW MUCIUIUIMHBI HANPABICHO HAa (OPMHUPOBAHUE Y
00yYarOIIMNXCS CIEAYIOMMNX KOMIETEHIIHIA:

KOZ[ N HAUMECHOBAHWE UHAMUKATOPA Pe3yHBTaTbI O6y‘ICHI/I$[ IO JTUCLMIIIIMHEC
JOCTUKCHUSA KOMIICTCHIIMHN

IIK-1. Cnocoben OCYHICCTBJIATL CTAHAAPTHBIC ONCpanun Mo mnpeajiaraMbIM MCETOAHMKAM, HAIPABJICHHBIC Ha
HOJYYCHHUEC U UCCICIOBAHUC PA3JIUYIHBIX COG,I[I/IHCHI/Iﬁ 1 MaTCpHUAJIOB

MIIK-1.1. OcymecTBiisieT CTaHapTHBIC ONCPAlMK | 3HACT OCHOBHBIE TEOPUH CTPOEHHS KOOPIAMHAIIMOHHBIX
0 NpeAIaraéMbIM METOIMKAM, HallpaBJICHHbIC HA | coeMHEHUM

TIOJTYy4YCHUE n HUCCIICaOBAaHNUC XUMHUYCCKHUX
COEJIMHEHUN pa3IMYHON MPHUPOJIBI U MaTePUATIOB
Ha UX OCHOBEC

yMeer HCIIOJIb30BaTh COBPEMEHHEBIE ¢duznko-
XUMUYECKUE TMOAXOAbl, MPUEMBl WU METOABl IS
M3y4deHHss OCOOEHHOCTEeH TMPOTEKaHWs  peaxIuit
KOMIIJICKCHBIX YaCTHIL

BJIaaCCT OCHOBHBIMHU METOJUKaMHU CHHTEC3a )41
WCCIIeIOBaHMS KOOPAWHAIMOHHBIX COeTMHEHUI

UIIK-1.2. Bribupaer ONTUMAIIFHBIE | 3HACT TEOPETUYECKHE aCIeKTHl CHHTE3a U OCHOBBI METOZIOB
JabopaTopHbIE METO/IbI MOy YEHUS U | ¥cclleOBaHUs KOOPANHAIIMOHHBIX COSIMHeHUH
UCCIICIOBAHUS XUMHYECKHX COCIMHEHUM | yMeeT IUIAHUPOBaThb  XUMHYECKHI 9KCIIEPUMEHT,

Pa3IMYHOM IIPUPOJBI M MATEPHUAJIOB HA X OCHOBE | (hOpMHPOBATH HAYYHBIH MOAXO K BBIOOPY METOJIOB CHHTE3a
M MCCIIE/IOBaHMsI KOMIUIEKCHBIX COSTMHEHHI

BJIaZiceT INpHEMaMH BbIOOpa ONTHMAIBHBIX YCIOBUHA H
rapameTpOB IS TOJIYYEHHsI U UCCIIEI0OBAHMSI KOMIUIEKCHBIX
COEIMHEHUNI

ITK-4. CriocoOeH nporHo3upoBaTh CBOMCTBA BEIIECTB U MATEPHUAIOB B 3aBUCUMOCTH OT XMMHUYECKOT'O CTPOCHHS U
OIpEeJeIsITh 00JaCTH X BO3MOYKHOTO PUMEHECHHUS
UIIK-4.1. TIporHo3upyeTr CBOWCTBA XUMHYECKHX | 3HAET 00 HUCIIOJIb30BaHUU KOOPIMHAIIMOHHBIX

COE/IMHEHMH ¥ MaTepHaIoB Ha OCHOBE JIAHHBIX 00 COCIMHEHUH B Pa3IUYHbIX 00JIaCTAX YeI0BEUECKON
X XUMHUYECCKOM CTPOCHUU

KN3HU
yMeeT  HCIOJIb30BaTh IMOJTY4YCHHBIC 3HaHUsA JUIA
IIOCTAaHOBKH, MMPOBCACHU nu HUHTCPHOPCTALIUN

PE3YIBTATOB DKCIIEPUMEHTAIHHOU PabOTHI
BiaJieeT HABBIKAMH HUCIIOIH30BAHUS 3HAHUHN ¥ YMCHUU B

obmactu KOOp,[[I/IHaLII/IOHHOI\/'I XUMHUHU B HpaKTH‘IeCKOﬁ

JIEATENBHOCTHA
UIIK-4.2. Ompenenser o00JacTd BO3MOXKHOTO | 3HAET obactu BO3MOYXHOTO MIPUMEHECHHUS
IIPUMEHEHUS pa3InyHbIX COEIMHEHUH U | KOOPJIHMHAITMOHHBIX COSTMHEHUN
MaTepraIoB B 3aBUCUMOCTU OT UX CBOICTB YMECT HCIOJB30BaTh Ha IMPAKTUKE TCOPCTUYCCKHUE 3HAHUA
JUTSL OTIPEICIICHHSI 00JIACTH MPUMEHEHHSI KOOPIUHAIIMOHHBIX
COeIMHEHU I

BJIaacCCT MPaKTUYCCKUMHU npueMamMu HCIIOJIb30BaHUA
MEKIUCITUIITIMHAPHBIX 3HAHUI JIA ONPEACIICHUA obJacTu
MNPUMCHCHUA KOOPANHAIMOHHBIX COCI[I/IHGHI/Iﬁ

2. CTpyKTypa 1 colepkaHue TUCUUILITHHBI

2.1 Pacnpeaesienue TPyA0EMKOCTH JMCUMINIMHBI 10 BUIaM padoT

OO6mast Tpyo€MKOCTh JMCHMIUIMHBI cocTaBisier 4 3ad.ed. (144 wyaca), ux
pacmpeneneHre mo BuaaM padoT MpeCTaBICHO B TaOIHIIE.



Bun yue6HOM paboTh Bcero | Popma obyuenus
9acoB ofHad
7
ceMecTp
(gachl)
KonTakTHasi padoTa, B TOM YHCJIe€: 104,2 104,2
AyauTopHbIE 3aHATHS (BCEr0): 102 102
3aHATHS JIEKIIMOHHOT'O THIIA 34 34
JlabopaTopHbIe 3aHATHS 68 68
MIPaKTUYECKHUE 3aHATHS - -
CEMHUHAPCKHUE 3aHATHS - -
Nuas koHTaKTHas padoTra:
Kontponb camocrositenpHOM padoThl (KCP) 2 2
[IpomexyTtounas arrectarus (MIKP) 0,2 0,2
CamocTosiTeibHasi padoTa, B TOM YHCJIe: 39,8 39.8
Kypcosas paboma - -
IIpopabomka yuebrnozo (meopemuuecko2o) mamepuand 28 28
Buinonnenue unousudyanvrulx 3a0anuii (n0020mosKa
CcooOWenull, npe3eHmayull) ) )
Peghepam - -
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO 11,8 11,8
KoHTpoJb:
[ToaroToBKa K K3aMEHY - -
Oo61mas Tpy10eMKOCTh yac. 144 144
B TOM 4HCIIe KOHTaKTHas | 42 104,2
paboTa
3a4. efx 4 4

2.2 Copep:kaHue QMCHUIIMHBI:

Pacnipenenenne BumoB y4eOHON pabOThl M MX TPYIOEMKOCTH TIO pasieiam
JTUCIUTLIAHBL.
Pa3znensbl (TeMbl) AUCHUILIMHBI, U3y4aeMbI€ B 7 CEMECTPE (ounas gpopma)



KonnuecTBo yacoB
AynutopHas
No | HaummenoBanue pa3aenoB (TeM) YAHTOP Breayaurophas
Bcero paboTa pabora
JI I13 JIP
1 2 3 4 5 6 7

OCHOBHBIE TOHATHUSA XUMHUU

1. . 18 4 - 8 6
KOOPIMHAIIMOHHBIX COSAUHCHUI
XHUMHA4YECKast CBA3b B

2 12 6 - - 6
KOOPJIMHAIIMOHHBIX COESIUHEHUSIX
KomiiekcoobpazoBarenu u

3, p 28 6 ; 16 6
JIATAHIBI
Tepmoanuamuka

4, PMOZI 22 6 _ 10 6
KOMILIEKCOOOpa30BaHUs
CuHTE3 U peaKkIMoHHas

5. CITOCOOHOCTH KOOPIMHAIIMOHHBIX 26 4 - 16 6
COCTMHEHUH
DOU3UKO-XUMUYECKHUE METOIEI B

6. 3 A 23 4 _ 14 5
KOOPAMHALIMOHHON XMMHUU
[IpukinagHeie aCIEKTH XUMUAU

7. | PuRIak . 12,8 4 _ 4 4.8
KOOPJIMHAIIMOHHBIX COSAUHCHUI
Hmoeo no oucyuniune: 141,8 34 - 68 39,8
KonTpose camocTosiTensHON 5
pabotsl (KCP)
[TpoMerxyToUHasT aTTeCTAIHS 02
(MKP) ’
[ToaroroBka K TeKyIiemy
KOHTPOJTIO i
OO6mmas TpyJ0eMKOCTh IO JTUCIIH- 144
IUIMHE

[Ipumeuanue: JI — nexkuuu, [13 — npaktuueckue 3ansatus / cemunapsl, JIP — mabopaTopHbie 3aHATHS,
CPC — camocrosTenbHas paboTta CTyieHTa

2.3 Conep:xkanue pa3ieJioB (TeM) TUCHMILIUHBI:

2.3.1 3aHgaTHd JeKINOHHOT0 THIIA

HanmenoBanue pazaeina ®dopma TeKy1ero
Ne pasit Copepxanue pazzeina (TeMbl) p ym
(TeMBI) KOHTPOJIS
1 2 3 4
1. Kparkas ucropus pa3BuTus XuMuu VYceTHbI onpoc

KOOPJAUHALIMOHHBIX COCIUHEHU.
OOm1re cBeIeHUS U TIOHSTHUS O
KOOPJMHALIMOHHBIX COEUHEHMSIX.
OcHoBHble OHATUSA XUMUU  |LleHTpanbHBINA aTOM —
KOOpJAWHAIIMOHHBIX KOMILIEKCO0Opa3oBaTesb, IUraH/Ibl,
COECTMHEHUI BHYTPEHHSS U BHEIIHSS
KoopauHaloHHble cepsl. CTeneHb
OKHUCJICHUS U KOOPJAMHALMOHHOE YHCIIO
LEHTPAJIbHBIX MOHOB. /IeHTaTHOCTh
nurannoB. Knaccudukanus u npasuia




HOMEHKJIaTypbl KOOPIMHALIMOHHBIX
coenuHeHuit. JleTanpHble, TOJHBIC U
COKpaIeHHbIe (OPMYIIbI
KOOPJMHAIIMOHHBIX COCTUHEHUH.
N30oMepust KOMIUIEKCHBIX COCAMHEHUM:
rujpaTHas, HOHU3alMOHHAs,
KOOPJAMHALIMOHHAS (B T.4.
KOOpAWHAIIMOHHAS ITOJIUMEPHS ),

CTPYKTYpHasi, U3OMEPUs CBA3U,
reOMETpUYECKasi, ONTHYECKAS U
koH(popmannoHHas. BiusHue Tumna
HM30MEpUH KOOPAMHAIIMOHHOTO
COEMHEHUS Ha ero (PU3HKO-
XHMHYECKHE CBOMCTBA.

XuMHuyeckas CBI3b B
KOOPJAMHALIMOHHBIX
COCTMHCHUIX

MoenbHbIe MOAX0IbI K O0BICHECHUIO
rapaMeTpOB XUMHUYECKOTO CBSI3BIBAHHS
B KOOPJAMHAIIMOHHBIX COCTUHEHUSX.
DIEKTPOCTATUICCKUN TTOAXOA: MOJICITh
MYJIbTUINOJBHBIX B3aUMOJCUCTBUN U
KOHIICTIIIHS 3JICKTPOHEHTPATHBHOCTH.
Teopus KpUCTATIITMYECKOTO MOJIS.
OObsicHEHNE CIIEKTPATIBHBIX U
MardUTHBIX CBOMCTB KOMILICKCOB.
[Ipobnema cTabunu3anuu COCTOSTHUI
OKHCJICHHUSI KOMIUIEKCOOOpa30oBaTeIIeH.
Dddekr Ana-Tennepa. Merox
BaJICHTHBIX CBs3ei. Huzko- n
BBICOKOCITHHOBBIE KOMIUICKCHI. BHYTpH-
Y BHEITHEOPOUTATHHBIE KOMIICKCHI.
Teopus 1monst IUTaHIOB KaK pa3BUTHE
TEOPUH KPUCTAILUTUYECKOTO MOJISI.
AHan3 BO3MOXHOCTEN U OTpaHUYEHUN
MIPUMEHEHHUS MOJX0I0B K OITUCAHUIO
XAMUYECKOH CBSA3H B KOMITJIEKCHBIX
YaCTHUIIAX.

VYcTHBII onpoc

KomnnekcoobpazoBarenu u
JIUTaH/IbI

O0630pHBII aHATN3
KOMIUIEKCOOOPa3yIOIuX CBOHCTB
XUMHAYECKHX 3JICMCHTOB: 3HAYCHHS
KOOPAMHAIIMOHHBIX YKCEI, XapaKTePHBIC
JIUTaH/Ibl, yCTOMYUBOCTH M TEOMETPUS
KOMIUICKCOB, HanOoJee a/IeKBaTHbIE
MOJIEJIA CTPOCHUST KOMILJICKCOB.

OO6mas kmaccuguKalus JUTaHI0B.
JIuraHIbl MOJICKYJISIPHBIX KOMITIEKCOB:
aTOMBI, HOHBI, TMTOMO-, TTOJIUTOMO- U
reTeposiiepHbIe HEOPTaHUYECKHE
MOJIEKYJIbl, OPTAHUYECKUE COCTMHECHHUS.
AMOUIEHTaTHOCTD JIUTaHA0B. XeJIaTHBIE
JIUTAH/IbI, TOHATHE O XEIIATHOM U
nouxenaTHoM 3¢ dekTax.
MaxkpOoIMKINIeCKHEe JTUTaH IbI, KX
knaccudukanus mo SmmMupcrkomy.

YcrHbIii onpoc




Maxkporuknndeckuid 3 dexT. Jinranpl
KOMIUIEKCOB C MHOTOLICHTPOBBIMU
KOOpJAMHALIMOHHBIMU CBA3sIMU. JIuranel
IY- U TOJUAACPHBIX KOMIUIEKCOB.
MoutekyJibl pacTBOPUTENEH KaK JIMTaHIbI
COJIbBATOKOMILIIEKCOB.

TepmoauHaMuka
KOMILJIEKCOOOPa30BaHUs

TepMmoanHaMUUeCKHE XapaKTEPUCTUKH
peakuuii KOMIUIEKCO0Opa3oBaHus, UX
B3aUMOCBs3b. KOHCTaHTHI yCTOMYMBOCTH
KOOPJAMHALIMOHHBIX COCIUHEHUH.
PacueTs paBHOBeCHiIT
KOMIUIeKCco0OpazoBanus. OCHOBHEIE
(hakTOpBI, BIUSIONINE HA YCTOHIMBOCTh
KoMIutekcoB. Psan MpBunra-Yunesamca
JUTSI K30XOPHO-U303aPsITHBIX HOHOB.
3aKOHOMEPHOCTH U3MEHEHUS
MOCJIEOBATEIIbHBIX KOHCTAHT
YCTOMUYMBOCTHU (CTATUCTUYECKAS U
"XuMudeckas' KOMIIOHEHTHI, BIIMSTHHE
MIPUPOJIBI IUTaHAA, CIIMHOBOTO
COCTOSIHHSI, THOPHUIU3AINN ).
TepMoauHaMHKa X€IaTHOTO,
MOJIMXEJIATHOTO M MaKPOITUKINIECKOTO
a¢dekToB. BausHue pacTBOPUTENS KaK
Cpelbl U XUMHYECKOTO peareHTa Ha
KOMILIEKCOOOpa30BaHue.

YcrHbIi onpoc

CuHTe3 U peaKImoHHas
CII0OCOOHOCTD
KOOPIUHAIIMOHHBIX
COeIMHEHUN

Crparerust CUHTE3a KOOPANHAIMOHHBIX
coenuHenuil. [IpsMble U KOCBEHHBIE
IyTH CUHTE3a. TepMOIMHAMHYECKU U
KHUHETHYECKU KOHTPOJIUPYEMbIE
peakuuu cuHTe3a. [Ipumeps! cuaTe3a
KOOPJAMHALIMOHHBIX COEIUHEHUH C
MOHO/ICHTATHBIMU, XEJIATHBIMU U
MaKpOLUUKINYECKUMU JINTAHJaMU.
Oco0eHHOCTH CHHTE3a MO AEPHBIX
coequHeHni. TeMIaTHbI CUHTES
KOMIUIEKCHBIX YacThll. MeToasl
CUHTE3a, CBSI3aHHbIE C 3aMOPAKUBAHUEM
PpaBHOBECHI KOMITJIEKCOOOPa30BaHHUS.
OkuclieHre Uil BOCCTaHOBJICHUE
JOMHUHUPYIOIIETO KOMIUIEKCA B CHCTEME
KOMIUIEKCHBIX yacTull. Knaccudukanus
peaKIMil KOMIUIEKCHBIX YaCTHLL.
dopManbHas KHHETUKA OMUCAHUS
peakuuii. [loHsITHE 0 KHHETUYECKOM
YCTOMUYMBOCTU KOOPAUHALIMOHHBIX
COeMHEHMI. MexaHu3MBbl peakiil
3aMerieHus 1urajgoB. ¢pdeKTs TpaHc-
BIIMSIHUS B KBA/IPATHBIX U
OKTa’ApUUYECKUX KOMILIEKCaX.

YcrHbIi onpoc




6. OOmias ctparerus npuMeHeHus: GU3NKO-| Y CTHBIN onpoc
XUMHUYECKHX METOJIOB B
KOOPAMHALIMOHHON XUMUH.
JnppaKkIIOHHBIE METOIbI
(pentrenorpadusi, 3neKTpoHorpadus,
HeUTpoHOTpadus).
Crnexrpockonuueckue meto bl (AMP,
OIIP, SAKP, KP, y-pe3onancHas,
abcopOLMOHHAS B IIMPOKOM JHAara3oHe
JUTiH BOJIH (0T Y® 110 pagmodacToTHOM
U 1p.). DAEKTPOXUMHUECKUE METOIbI
(moreHnmoMeTpus, moyisiporpadusi).
DKCTPAKIIMOHHBIE METO/IBI.
Kanopumerpuueckrue METObL, B T.4U.
METObl TEPMUYECKOTO aHAIHU3A.
HccnenoBanus pacTBOPUMOCTH.
NonooOMeHHBIE METO/IBI.
KoMmnbloTepHOEe MOACTHPOBAHHUE.

7. KoopanHanmonHsele coeIMHEHNS B YcrHbIi onpoc
XKUBBIX opranu3max. [lonsarue o
OMOKOOPIMHAIIMOHHOW XVMHH.
buxommnekcel 1 OMOKIIACTEPHI.
buokoMIuiekcsl ¢ aHHOHaMHU
HEOPraHUYECKUX KUCIIOT.
BHOKOMIUIEKCHI ¢ aMUHOKHCIIOTAMH U
O6enkaMu. BUOKOMIIIIEKCHI C

dusznko-xuMuyeckue
METO/Ibl B KOOPANHALIMOHHOMN
XUMUH

[IpukitagHbie aCIEKTHI noppupuHamMu. TOKCHYHOCTH METAJIIOB:
XMUMHUHU KOOPIUHALMOHHBIX  |pOJIb KOMIUIEKCOOOPa30BaHMUs.
COCIMHEHUI OCHOBHBIE aCNIEKThl IPUMEHEHUS

KOOPJMHAIIMOHHBIX COCTMHEHUH.
KoMmiekcHble coeIMHEHMS IIATUHEL
Kak MPOTHUBOOITYXO0JIEBIE TTPENapaThl.
Marepuanbl Ha OCHOBE KOMIUIEKCHBIX
COCIMHEHMI: TIOMUHECIICHTHBIC,
MarHuTHbIe, POTOXPOMHBIE U TIP.
KomMmekcol B rabBaHOTEXHUKE,
AHAJIMTHYECKON XUMHUH M JIp. 00JIaCTSIX.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA PAKTUYECKNEe / CeMUHAPCKHE 3aHATHSA/
JadopaTopHbie padoThl)



Dopma

No Temaruka 3aHATHII/pabOT mexyue2o
KOHMPO.is
1 2 3

1. |JIa6. padora: O0mue CBOMCTBA KOOPIMHAITMOHHBIX COCTMHEHUH. JIP

2. |Jlad. pa6ora: JIa6. padora: KoopauHaiimoHHbIe COSAMHEHUS S- U P- JIP
JJIEMEHTOB.

3. |JIao. padora: KomIuiekCHbIE COeTUHEHUS d-2JIEMEHTOB. JIP

4. |JIad. pa6ora: KoMIieKCHbIE COETMHEHHN C PAa3THYHBIMU THITAMHU JIP
JIUTaH/OB.

5. |JIab. padota: [IpoyHOCTh KOMIUIEKCHBIX COEAMHEHUH. JIP

6. |JIab. padora: OnpenencHue TEPMOIMHAMUUECKUX TAPAMETPOB PEAKITUI JIP
KOMIUIEKCOOOpa30BaHusI.

7. |JIab. padoTa: MeToapl CUHTE3a KOOPAUHALIMOHHBIX COSAMHEHUH. JIP

8. |J/1ab. pabora: PeakninonHas criocOOHOCTh KOOPIUHAIIMOHHBIX COSTUHEHUH. JIP

9. |JIab. padora: [IBEeTHOCTh KOMITJIEKCHBIX COCTMHEHUN. JIP

10. |JIa6. padora: VccnenoBaHue KOMIIEKCOOOPa30BaHUS METOI0M JIP
MTOTCHIIMOMETPHH.

11. |JIab. padoTa: VccienoBanue KOMIUIEKCOOOPAa30BaHUS METOAOM JIP
3JIEKTPOHHOU CIIEKTPOCKOIIHH.

12. |JIab. padora: IIpumeHeHNE KOMITJIEKCHBIX COSTMHEHUN JIP

2.3.3 IIpumepHasi TeMaTHKAa KYpPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThl — HE TPEAYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMUYECKOT0 00eceYeHUs ISl CAMOCTOATEIbHOM

padoThI 00Y4AKIIMXCS M0 JUCHHUILTIMHE (MOYJII0)

[Tepeyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCIUTTUHEI TI0

Ne Bun CPC BBITOJIHEHHIO CAMOCTOSITEIbHOM paboThl
1 2 3
1 | Ilpopabotka yueGHOTO
(TEeopeTHYEeCcKOro) 1. Kucenes, I0.M. Xumusi KoopJMHAIIMOHHBIX COCIMHEHHUM B 2 .
Mmarepuana Yacte 1. : yueOHMK W TpaKTHUKyM [ OakanaBpuata U

maructpatypsl / KO.M. Kucenes. — M.: U3marensctBo HOpaiiT,
2018. — 439 c. — (Cepus: bakanaBp u mMaructp. AKaaeMUYECKHUMA
kypc). — ISBN 978-5-534-02960-4. — Pexum gocrymna:
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAEQ-

7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-



https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1

1
2. Kucenes, }O.M. XumMus KoOOpAUHAIIMOHHBIX COETUHEHUI B 2 .
YacTts 2. : yueOHUK U MPAKTHKYM I OakajiaBpuarta u
maructpatypsl / FO.M. Kucenes. — M.: U3natenbctBo FOpaiir,
2018. — 229 c. — (Cepus: bakanaBp u Mmaructp. AKaJeMUIECKHI
Kypc). — ISBN 978-5-534-02962-8. — Pexxum noctymna:
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-
D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-
2
3. Heynauuna, JI. K. Xumusga KOOpJAWHAIIMOHHBIX COCIUHEHUH :
yaebHoe mocobue i akamemuueckoro OakanmaBpuata / JI. K.
Heynauuna, H. B. Jlakuza. — M. : UznarensctBo IOpaiit, 2018.
— 123 ¢. — (Cepus : Yuusepcutersl Poccun). — ISBN 978-5-
534-05861-1. — Pexum JOCTYyTIa : www.biblio-
online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

4. MeTtonmyeckue peKOMEHAAINN K OpraHU3alluu ay JMTOPHOU U
BHEAYIUTOPHOM (CaMOCTOSTENLHON) pabOThI CTYICHTOB:
Meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [TounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0anckuii roc. yH-T,
2018. 89 c.

2. |IloaroroBka k Tekymemy |1. Heynauuna, JI. K. XuMuga KOOpAMHALIMOHHBIX COEAUHEHUH :
KOHTPOJIIO yaeObHoe mocobue it akamemuueckoro OakanmaBpuata / JI. K.
Heypnauuna, H. B. Jlakuza. — M. : U3parensctBOo FOpaiit, 2018.
— 123 c¢. — (Cepus : Yuusepcutersl Poccun). — ISBN 978-5-
534-05861-1. — Pexum JOCTYyTIa : www.biblio-
online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

2. MeTtonuueckue peKOMEHIALNN K OpraHU3alu ay JUTOPHON 1
BHEAyIUTOPHOM (CaMOCTOSATENBHOMN) paObOThI CTYIEHTOB:
metoanueckue ykazanus / coct. T.I1. Cropoxxenko, T.b. [TounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky0anckuii roc. yH-T,
2018. 89 c.

Y4eOHO-MeToAMUECKEe MaTepUabl JIJIsl CAaMOCTOATEIBLHOM paboThl 00yYaroUuXcs 13
qrclia THBAIM/IOB | JIUI] C OTPaHUYEHHBIMH BO3MOXKHOCTSAMU 3710poBhs (OB3)
NPEIOCTaBIAI0OTCA B (DOpMax, aJlaiTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBBS U
BOCIIPUATHS UHGOPMAITIH:

Jis vI1 ¢ HapyIICHUSIME 3PCHUS:

— B IIEYaTHOU (pOpMe YBEIIMYEHHBIM HIPUDTOM,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JIyist v ¢ HApYUICHUSIMU CITyXa:

— B neuatHou opme,

— B (popMe PIEKTPOHHOTO TOKYMEHTA.

JIjig Au1l ¢ HapyHIEeHUSIMH OIIOPHO-JBUTATEIBHOTO arlnapara:

— B reyatHou popme,

— B (hOopMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedeHb MOKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTA
00yJarommxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH


https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

B xone u3zydeHuss TUCHUIUIMHBI MPETYCMOTPEHO HMCIIOIB30BAHUE CIICTYIOIIUX
00pa3oBaTeIbHBIX TEXHOJOTHHA: METOJ MPOOJEMHOr0 H3JIOKCHHS MaTepHuaa;
CaMOCTOSITEJIbHOE 4YTEHUE CTYyJACHTaMU Yy4eOHO-METOJUYECKOM U CIPaBOYHOM
JUTEpaTyphl U OCIIEIYIOIIEH CBOOOHOM AUCKYCCUH TTIO OCBOEHHOMY UMH MaTepuaiy;
VICIIOJIb30BAHUE, WLTKOCTPATUBHBIX BUJIEOMATEPHUAIIOB C IOMOIIBIO MYJIbTUMEIUITHOTO
000pyTOBaHUS. Texnonoruu JIMYHOCTHO-OPUEHTUPOBAHHOT'O oOyueHus,
MO3BOJIAIOIIME CO3/IaBaTh MHIUBHUIyaJIbHbIE 00pa30BaTeIbHbIC TEXHOJIOTHHU.

KoMIleTeHTHOCTHBIM MOAXOJ B  paMKax MNpenoAaBaHus  JUCIUILIMHBI
pean3yeTcsl B MCMOJIb30BAaHUM WHTEPAKTUBHBIX TEXHOJIOTUM M aKTUBHBIX METOJIOB
(mpoGnemHas Jjekmus, paboTa B MaJlbIX T'PYIIax) B COYETAaHWHM C BHEAYJIUTOPHOM
paboroii.

NupopmanmoHHbIe TEXHOJIOTHH, TPUMEHSIEMbIC TIPH M3YYCHUH JTUCITUTLINHBIL:
UCIIOJIb30BaHUE WH()OPMAIMOHHBIX PECYpPCOB, MTOCTYIHBIX B HHPOPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTtn IHTepHeT.

AnanTtuBHble 00pa3oBaTEIbHBIE TEXHOJOTHUU, MPUMEHSEMbIE MPU H3YYECHUU
JUACHUIUIMHBL — JJIs  JIAI C OTFPAHUYEHHBIMM BO3MOXHOCTSIMHA  30POBBSA
MPEyCMOTPEHA OPTaHU3alUs KOHCYJIBTALMI C HCITOJIb30BAHUEM JIEKTPOHHOU MOYTHI.

4. OueHo4YHbIEe CpeACTBA I TeKYyILIero KOHTPOJIA YCIeBAeMOCTH W
NMPOMEKYTOYHOM ATTECTAUU

OueHouHble  CpelIcTBa  MpeJHA3HAYeHbl JJIi  KOHTPOJS W OLIEHKHU
00pa3oBaTeNbHbIX JOCTHKEHUN OOYYarOMIMXCS, OCBOMBIIMX MPOrpaMMy Yy4ueOHOM
JTUCIUTUTMHBI « XUMUS KOOPJAMHAIIMOHHBIX COSIMHEHUY.

@DOHJT OIEHOYHBIX CpPEJICTB BKIIOYAET KOHTPOJIbHBIE MaTepuaibl s
MPOBEICHUS TEeKYyllero KOHTPoJiA B ¢GoOpMe YCTHOTO ONpoca U OTYETOB TIO
nabopaTopHbIM paboTaM U NMPOMEXKYTOYHOH aTTrecTauuu B (oOpMe BOMPOCOB K
3ayery.

CTpyKTypa OLEHOYHBIX CPeICTB /JIfA TeKylledd W NPOMeKYTOYHOM
aTrecTanuu

HanMeHoBaHME OLIGHOYHOTO CPECTBA
ITpomexxyTounas
aTTecTanys
Bompoc Ha 3auere

Kon u HanmeHOBaHME
WHAUKATOpa
(B cooTBeTcTBHU C 1. 1.4)

Ne
n/n

PesynbraTel 00y4yeHus

(B cooTBeTcTBUH C 1. 1.4) Texymuii KOHTPOIb

3HAaeT OCHOBHBIE TEOPHH | YCTHBIA ONpoc

UCCle0BaHue

XUMHYECKUX COEAWHEHUH
pa3iMYHON TIPUPOABI W
MaTepHaJlOB HA UX OCHOBE

MPUEMBl ¥ METOJBI JIJIS
W3yYCHUS
0COOEHHOCTEM
MPOTEKAHUS  peaklui
KOMIUIEKCHBIX YaCTHI]

HUIIK-1.1. OcymectBuser CTPOCHUA

cranjaptHeie  ormepamuy | <OOPAMHAIMOHHBIX

o npennaraempiyv | COCAMHCHUM

MeTOTHKaM, yMeer HCIonb30Bath | JlaGopatopHas pabora Bompoc Ha 3auere
| | Hanpasiienmbie Ha | COBpeMeHHbIE (HHU3UKO-

TIOJTyYeHHE ¥ | XMMHYECKUE TOAXOJBI,




BIIaJCET OCHOBHBIMU | JIaboparopHas paborta Bomnpoc Ha 3auete
METOAUKAMH CHUHTE3a U
HMCCJIICIOBAaHUSA
KOOPAWHAIMOHHBIX
COeMHEHUH
3HAET TeopeTryeckue | YCTHBIN onpoc Bormpoc Ha 3auere
aCIIEKTHI CHHTE3a u
OCHOBBI METOJIOB
HCCIIE0BAHUS
KOOPAMHAIIMOHHBIX
COEJIMHEHUN
MeeT mIanupoBath | JlabopaTopHas paboTa Bompoc Ha 3auere
HIIK-1.2. Bribupaer Y . p patoprias p P
XUMHUYCCKUU
OIITUMAJIBHBIC
9KCIICPUMEHT,
na00OpaTOPHBIC  METOJIBI .
(dbopMHUpOBATE  HAYYHBIN
MOJTyYCHHS u
MTOJTXOJ1 K BEIOOPY METOJIOB
HCCIIEJOBAHUS

XUMHYCCKUX COGHI/IHGHI/Iﬁ

CHHTC3a W HCCIICOAOBAHUA

. KOMILIEKCHBIX
pa3IMYHONH TPUPOABI U N
COCUHCHUIN
MaTepHaliOB Ha X OCHOBE
BJIaJIceT npuemamu | JlabopatopHas paboTa Bomnpoc Ha 3auete
BEIOOpa ONITUMAITEHBIX
YCIOBUH M HapaMeETpoB
TS MOy YCHHS "
HCCIIETOBAHUS
KOMIIJICKCHBIX
COEIMHEHUM
HIIK-4.1. TIporHo3upyeT |3naeT 00 UCHOJIBb30BAHUM | Y CTHBIN OMPOC Bonpoc Ha 3auere
CBOIICTBA XUMHUYCCKUX KOOp,Z[I/IHaL[I/IOHHLIX
coe/IuHeHui U\ coemuueHunii B
Marepuajios Ha  OCHOBC PAa3IUYHBIX obmacTax
JTaHHBIX 00 HX o
4EJI0BEUYECKON KU3HU
XUMHYECKOM CTPOCHHH
yMeeT UCIIOJIb30BaTh | JlabopaTopras pabora Bomnpoc Ha 3aueTe
I0JIy4YEHHbIE 3HAHUS
s MOCTAaHOBKH,
NPOBEAECHUS "
UHTEpOpETALUU
pe3yapTaToB
AKCIIEPUMEHTATIBHOM
paboTHI
BJIAJIEET HaBblkamMu | JlabopartopHas pabora Bormpoc Ha 3adere

HMCIOJb30BaHMUA 3HAHUM
W yMEHHWH B 00JacTu
KOOPJMHAIIMOHHOU

XUMHUHU B MPaKTUYECKOMN

JNEATENBHOCTHA
HIIK-4.2.  OmpepensieT | 3HaeT obmactu | YcTHBIH onpoc Bomnpoc Ha 3auere
obnacTu BO3MOYKHOT'O | BO3MOYKHOT'O MPUMEHEHHS
MPUMEHEHHSI PA3JIUYHBIX | KOOPAMHALMOHHBIX
COEIMHEHUIT U | coeluHEHUH
MaTepHagoB B | yMeeT WucHoib30BaTh Ha | JlaboparopHas pabora Bormpoc Ha 3auere

3aBHCHMOCTH OoT HX
CBOMCTB

[IPaKTUKE TEOPETUUYECKUE
3HAHUS U1 ONpEHCICHHUS
obnactu TIPUMEHECHHUS
KOOPAWHAITMOHHBIX
COEJIMHEHUN

BJIQZCET IPAKTUYECKUMHU
[IpUEMaMU MCIOIb30BaHUS
MEKIMCIUTITMHAPHBIX

3HAHUN ISl ompenesieHus

JlaGoparopras pabota

Bompoc Ha 3auere




obnactu MIPUMEHEHHS
KOOPANHAIIMOHHBIX
COEMHEHUIT

TumoBblie KOHTPOJIbHbIE 33/JaHUSI WJIH HHbIE MATEePHAJIbl, HEOOXOAUMBbIE ISl
OLEHKH 3HAHWUH, YyMeHMiHd, HaBBIKOB W (WIH) ONbITA JAeATEJIbLHOCTH,
XapaKTepPU3YyIUIUX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIUH B Mpouecce 0CBOCHMS
o0pa3oBaTeIbHON MPOrpaMMbi:

Yemuwtit onpoc
Komnerenuuu nposepsiemblie oueHOYHbIM cpeacrsom: I1K-1, ITK-4

Tema: «OCHOBHbBIE NIOHATHS XUMHUHU KOOPpAUHAIINOHHBIX COC}IHHQHHﬁ»

1. Kparkas uctopus pazBUTHS XUMHH KOOPAUHALMOHHBIX COETUHEHUN.

2. OOume cBeeHUs U NOHIATHUS O KOOPAUHALIMOHHBIX COEAMHEHUSX.

3. LleHTpanbHblidi aTOM — KOMIUIEKCOOOpa30BaTeb, JUTAHAbI, BHYTPEHHSS M
BHEIIHSA KOOPAUHALIMOHHBIE CHEPHI.

CreneHb OKUCIIEHUS U KOOPAUHAIIMOHHOE YHUCIIO LIEHTPAJIbHBIX HOHOB.
JIEeHTaTHOCTh JIUTaHJO0B.

Knaccudukanus u npaBuia HOMEHKIATYpPbl KOOPAUHAIIMOHHBIX COETUHEHU.
JleTanbHble, IOJIHBIE U COKPAILEHHbIE (POPMYJIbI KOOPAUHAIMOHHBIX COETUHEHUI.
N3oMepuss ~ KOMIUIEKCHBIX ~ COCQUHEHWMH:  TUApaTHAas,  HWOHHU3ALMOHHAs,
KOOpAMHALIMOHHAS (B T.4. KOOPAMHALIMOHHASI MOJUMEpPHsI), CTPYKTYpHasi, U30Mepus
CBSI3H, TEOMETpHUUECKasl, ONITUYECKasi U KOH(POPMAI[MOHHAS.

9. BausHue THma HM30MEpPUM KOOPAMHALMOHHOIO COEAMHEHHS Ha €ro (pusmko-
XUMHYECKUE CBOWCTBA.

® NS e

Tema: «XuMuueckasi CBsi3b B KOOPAUHAIIMOHHBIX COCAUHCHUAX)»

1. MonenbHble MOAX0Abl K OOBSICHEHUIO IMapaMeTPOB XUMHUYECKOTO CBS3bIBAHHS B
KOOPJIMHAIIMOHHBIX COCTUHEHUSIX.

2. DIEeKTPOCTAaTUYECKUH TMOJAXOJ: MOJEIb MYJIbTUIIOJBHBIX B3aUMOJICUCTBUI WU
KOHIIEIIIHS 3JIEKTPOHEHTPATILHOCTH.

3. Teopus KpUCTATITNYECKOTO MOJIA.

4. OOBsACHEHHUE CIIEKTPATHHBIX U MATHUTHBIX CBONCTB KOMITJIEKCOB.

5. IIpobnema crabunu3anuu COCTOSTHUN OKUCIEHUS! KOMIUIEKCOOOpa3oBaTee.

6. Dddexr Ana-Temnepa.



7. Meto BaJICHTHBIX CBSI3€EH.

8. Hwu3zKo- 1 BBICOKOCIIMHOBBIE KOMILJIEKCHI.

9. BHyTpu- U BHEUIHEOPOUTATIbHBIE KOMIUIEKCHI.

10. Teopus moast IUTaHAOB KaK Pa3BUTHE TEOPUU KPUCTAIUINYECKOTO MOJISL.

11. AHanu3 BO3MOXHOCTEH W OTPaHWYEHUH NPUMEHEHHs NOAXOAOB K OINMCAHUIO
XUMHAYECKOM CBA3U B KOMIUIEKCHBIX YaCTULAX.

Tema: «KommuiekcooOpa3oBaTesid M JJUTAHAbI»

1. OO30pHBI aHAIN3 KOMIUIEKCOOOPA3YIOMINX CBOMCTB XHMHYECKUX DJIEMEHTOB:
3HAUYEHUS] KOOPJIMHALMOHHBIX YHCEJ, XapaKTEpHbIE JIUTaH/Abl, YCTOMYHMBOCTU H
reoMeTpusi KOMILJIEKCOB, HanboJiee aJleKBaTHbIE MOJIENIM CTPOCHUS KOMILJIEKCOB.

2. O6mas knaccudukarus JUraHaoB.

3. Jlurangsl MOJEKYJSIPHBIX KOMILUIEKCOB: aTOMBI, MOHBI, JTUTOMO-, MOJIUTOMO- U
reTeposICPHBIC HEOPTAHUYECKUE MOJICKYJIbl, OPTAaHNYECKUE COCTMHEHUS.

4. AMOUIEHTATHOCTH JINTAHOB.

5. XenaTHbIC JUTAH]IBI, IOHATHAE O XEJIATHOM M MOJUXeTaTHOM 3 dekTax.

6. MakpoIuKInIecKre JUTaH b, UX Kiaccudukaius mo SAnuuMupckomy.

7. Maxkponuknuyeckuid 3¢ exT.

8. JIuraHapl KOMIUIEKCOB ¢ MHOTOIICHTPOBBIMHU KOOPIUHAITMOHHBIMH CBSI3SIMH.

9. JluraHawl TU- ¥ TIOTUSAIEPHBIX KOMIUICKCOB.

10. MoJteKkyJibl pacTBOPUTEINICH KaK JTUTAaH bl COJTbBATOKOMITIICKCOB.

Tema: «TepmoguHAMHUKA KOMILIEKCO00Pa30BaHUM»

1. TepmomuHaMHUYECKHE XapaKTEPUCTUKH PEAKIUNA KOMIUIEKCOOOpa30BaHUS, HX
B3aUMOCBS3b.

KoHcTaHThl yCTOMUMBOCTH KOOPANHALIMOHHBIX COEIUHEHUN.

PacueTsl paBHOBECHII KOMIIEKCOOOpa30BaHUSI.

OcHoBHBIE (PAKTOPHI, BIUSIONINE HA YCTOWUYHUBOCTH KOMILJIEKCOB.

Psan UpBunra-Yunbamca 1ist U30XOPHO-U303aPSAIHBIX HOHOB.

3aKOHOMEPHOCTA M3MEHEHHUSI MOCJIEAOBATEIbHBIX KOHCTAHT YCTOWYMBOCTH
(ctatucTuyeckass W "XUMuyeckad'" KOMIIOHEHTHI, BJIWSHUE MPUPOABI JIUTAH[A,
CIIMHOBOT'O COCTOSIHUS, THOPUIU3AIIHHN ).

7. TepMoauHaMHKa XeIaTHOTO, IOJMXEJIATHOTO U MAKPOITUKIMIECKOTO 3(h(PEKTOB.
8. Bausgnue pacTtBopuTeds Kak Ccpeabl M XMMHYECKOTO peareHra Ha
KOMILIEKCOOOpa30BaHHUE.

ARSIl N

Tema: «CuHTe3 M PpeaKUMOHHAA CHOCOOHOCTH KOOPAHMHANMOHHBIX
coeINHEeHUI»



Crparerus cCMHTE3a KOOPJUHALIMOHHBIX COEAUHEHUN.

[IpsiMbIE M KOCBEHHBIE ITyTH CUHTE3A.

TepMOIUHAMHAYECKH U KUHETUYECKHA KOHTPOJIMPYEMBIE PEAKIIUA CUHTE3A.
[Ipumepsl cHHTE3a KOOPAMHAIMOHHBIX COCIMHEHHM C MOHOJCHTAaTHBIMU,
XEJIATHBIMU U MAKPOLUKINYECKAMU JTUTaHIaMHU.

5. Oco0eHHOCTH CUHTE3a MONMUSACPHBIX COEUHEHUH.

6. TemiuiaTHBIN CHHTE3 KOMIUICKCHBIX YaCTHII.

7. Meronapl CUHTE3A, CBsI3aHHBIC C 3aMOpaXKUBaHUEM paBHOBECUH
KOMILIEKCOOOpa30BaHUs.

8. OkucieHue WIM BOCCTAHOBIICHHE JOMUHHPYIOIIETO KOMIUIEKCA B CHUCTEME
KOMILUIEKCHBIX YaCTHLI.

9. Knaccuduxanus peakuuii KOMILUIEKCHBIX YaCTHII.

10. ®opmanbpHas KHHETHKA ONTUCAHUS PEAKIIHA.

11. IToHsITHE O KHHETUYECKON YCTOMYNBOCTH KOOPIUHALIMOHHBIX COEUHEHHUIA.

12. MexaHu3Mbl peakiivil 3aMeIIeHUS JTUTAI0B.

13. DddexTs! TpaHC-BIUSHUS B KBAIPATHBIX U OKTAdAPUUECKUX KOMITJIEKCAX.

el

Tema: «PU3UKO-XUMHYECKHE METOJAbI B KOOpI[I/IHa]_lI/IOHHOi/i XHUMHUN»

1. OO6mas  crpareruss  NpUMEHEHHS  (DU3UKO-XMMHYECKUX  METOJAOB B
KOOPAWHAIMOHHOW XUMUMU.

2. JudpakunoHHBIE METO/BI (pentrenorpadus, 3NEeKTpOHOrpadus,
HEUTpoHOTpadus).

3. Cnektpockonuueckue wMeroasl (SAMP, OJIIP, AKP, KP, vy-pe3onancHas,
a0copOlLIMOHHAs B IMIMPOKOM JHara3oHe JJIUH BOJH (0T Y@ 10 pagnodyacTOTHON U
Jp.).

. DIEKTPOXUMHUYECKUE METOIbI (MMOTEHIIMOMETPHUSL, MOISIpOrpadusi).
DKCTPaKIIMOHHBIE METO/BI.

Kanopumerpruueckue METObI, B T.4. METOJIbI TEPMUYECKOTO AHAIH3A.
HccnenoBanus paCTBOPUMOCTH.

NonooOMeHHbIE METO/TBI.

Komnbroreproe moaenupoBaHue.

ol R

Tema: «Han.ﬂanHue ACIIEeKThbI XUMHUH KOOPAUHAIIMOHHBIX COoeIMHEHU

KoopaunannoHHBIE COEIUHEHHNS] B )KUBBIX OPTraHU3Max.

[TonsiTHE 0O OMOKOOPAMHALIMOHHON XUMHUU. BUKOMIUIEKCHI U OMOKIACTEPHI.
BrokoMIIIIEKCHl ¢ aHMOHAMY HEOPTaHUYECKUX KUCJIOT. BUOKOMILIIEKCHI €
AMUHOKUCTIOTaMH U OenkaMmu. bruokommiiekcsl ¢ moppupuHamu.
TokcHMUHOCTH METAJIOB: POJIb KOMILJIEKCOOOPa30BAHHUS.

OCHOBHBIE ACIIEKTHI IPUMEHEHHS KOOPAVHALIMOHHBIX COCUHEHUH.
KoMIuiekcHbIe COeTMHEHMS] IUIATHHBI KaK IIPOTUBOOITYXOJIEBBIE IIPEMAPATHI.

N —

kW



6. Marepuanibl Ha OCHOBE KOMIUIEKCHBIX COEIUHEHMUIL:

MarHuTHbIC, (HOTOXPOMHBIC U TIP.

JJFOMHMHCCHCHTHEIC,

7. KoMIekchl B TaIbBAHOTEXHUKE, aHATTUTUIECKON XUMHH U JIP. 00JIacTAX.

Kpurtepum ouenku:

KpuTtepun

Ouenka

YpoBeHb

1) moaHOE pacKphITHE BOIPOCA;
2) yKa3zaHHe TOYHBIX Ha3BaHUU U
OIIPEJICIICHU;

3) mpaBuibHas (HOPMYITUPOBKA MOHITHI U

KaTeropui;

4) caMOCTOSITEIbHOCTh OTBETA, YMEHHUE
BBOJIUTH U UCIIOJIb30BaTh COOCTBEHHBIE
KIaccu(pukanuy u KBaTupuKammum,
aHAM3UPOBATH U JIeJIaTh COOCTBCHHBIE
BBIBO/JIBI IO paCCMaTPUBAEMOU TEME;

5) UCTIOTb30BaHUE JTOTIOJIHUTEILHOU
JUTEpaTypbl U MHBIX MAaTEPUAJIOB U JIP.

«OTIIMYHO»

TTOBBIIIICHHBIN
(TpOIBUHYTHIN )
YpOBEHb

1) HeOCTaTOYHO MOHOE, IO MHEHHIO
MPErno1aBaTesis, PaCKPhITUE TEMBI;

2) HEeCYIIeCTBEHHbBIE OIITMOKHU B
ONPEAECICHUU TOHATUN U KaTErOPUH U T.
1., KapJIMHAJIbHO HE MEHSIOIINUX CYyTh
U3JI0KEHUS;

3) ucrnoabp30BaHUE ycTapeBIIeH yueOHOM
JUTEPATypbl U APYTUX UCTOUYHUKOB.

«Xopouro»

0a30BBI YPOBEHB

1) oTBET OTpaxkaeT 00IlIee HAIPABICHUE
W3JI0KEHUS JICKIIMOHHOT'O MaTepualia u
MaTepuaia COBPEMEHHBIX YUCOHUKOB;
2) HAJIMYKE TIOCTATOYHOTO KOJIUYECTBA
HECYIIIECTBEHHBIX WU OAHON-IBYX
CYIIECTBEHHBIX OIMMUOOK B OMPEICITICHUH
MOHSATHUMN Y KaTETOPUH U T. II.;

3) ucrnosib30BaHUE yCcTapeBIIeh yaeOHOM
JIUTEPATYPBI U IPYTUX UCTOYHUKOB;

4) HecIOCOOHOCTh OCBETUTH
poOIeMaTUKY Y4eOHOW TUCIUTITUHBI |

Ap.

«YIIOBJIETBOPUT
EIIbHO»

MOPOTOBBII
YPOBEHB

OT4eTsl O J1A00PATOPHBIM padoTam

Kovmnerenunu npoBepsiemblie onieHOYHbIM cpeacteom: IIK-1, ITK-4



IlepeyeHnn 1a060paTOPHBIX padoT

Jlab. padora: OOmue cBOMCTBa KOOPAMHAIIMOHHBIX COSMHEHUH.

JIa6. pabdora: KoopanHallmoHHbIE COEIMHEHUS S- U P-3JIIEMEHTOB.

JIa6. pabora: KoMiuiekcHbIe coeiMHEHUS d-2I€MEHTOB.

JIao0. paﬁoTa: KowmmekcHbie COCMHEHMH C pPa3JIMIHbIMU TUIIAMHU JIMTAHJO0B.

JIab. padora: [[poyHOCTh KOMIUIEKCHBIX COCIMHEHUI.

JIa0. padora: OnpeneneHue TEpMOAMHAMAYECKUX APAMETPOB PEAKIIUM
KOMILIEKCOOOpa30BaHUsI.

JIao. padora: MeTopl CHHTE3a KOOPAMHALMOHHBIX COCTUHEHHI.

Jlab. pabdora: PeakumonHas criocoOHOCTh KOOPIMHAIIMOHHBIX COSTMHEHUH.

JIab. padora: [[BEeTHOCTh KOMIUIEKCHBIX COCIMHEHMUIA.

JIao0. paﬁoTa: HccnenoBanue KOMHHGKCOO6paSOBaHI/IfI MCTOAOM IMOTCHIUOMCTPHH.

JIa6. pabora: VcciaegoBanrue KOMIUIEKCOOOpA30BaHUS METOAOM JIEKTPOHHOM
CIIEKTPOCKOTIHUH.

JIa0. padora: [[puMeHEeHNE KOMIIJIEKCHBIX COEIUHEHUN

YKa3zaHusl K COCTABJICHUIO 0TYETOB O BBINOJHEHUHU PadoThI

Bce nHaOmioneHHs W BBIBOABI IO JKCIIEPUMEHTAIBHOM paboTe clenyeT
3aHOCUTH B Pab0u4Mil )KypHaJ, OTpakaronuii BCIO paboTy cryaeHnta. Ha oOmoxke
WIM Ha TIEPBOM CTpaHUIE KypHaja JIOJDKHBI ObITh HaMKMCaHbl (haMUITUs CTYJICHTA,
€ro MHHIMAJIBI, HOMEP TPyNIbl M Ha3BaHUWE MNPAKTHUKyMa. 3alUCU B XKypHaje
IIPOU3BOJAT TOJBKO YEPHUIIAMU, JAKOHUYHO, AKKYPaTHO, HEMOCPEACTBEHHO MOCIIE
MIPOBEJEHHUS OIbITA. 3aIIUCh TOJKHA COJIEPHKATD:

1. Jaty BbIMOIHEHHS PaOOTHI.
HaszBanue TeMbl 1 Ha3BaHUE OIbITA

2
3. TlocnenoBarenbHOCTH IPOBENCHUS ONIEpaIil OTIbITA.
4. OnucaHue yclIOBHIl IPOBEACHUS OIbITA.

5

PucyHok miam cxemy ucCnolib3yemMoro npuoopa.




6. YpaBHEHHUs BCEX NPOUCXOISAUIMX B ONBITAX PEAKIUH.

7. VI3MeHeHne OKpAaCKHU BEIIECTB, BBIJACICHUE U XapaKTEP OCAJIKA.

8. PacueTsl, mpoBOAMMBIE IPU BHIIOJIHEHUU PaOOTHI.

9. OTtBeThI HA IOCTaBJICHHLIC B PYKOBOJCTBC BOIIPOCHI.

10. BeIiBOAOEI.

Kpurtepuu ouenku

Kputepun

Ouenka

YpoBeHb

Brnanenne  HaBbIKaMM — TIJITAHUPOBAHMS,
IPOTHO3UPOBAHUS u MIPOBEICHHUS
XUMHUYECKOTO IKCIIEPUMEHTa, 0e301acHOMN
paboTBl B XHMHYECKOW J1abopaTtopuu;
BJaJICHWE TpUeMaMu  pa3paboTKu W
peanmzanuu METOJIOB CUHTE3a
KOOPIMHAIIMOHHBIX COCIMHEHMUI;
BJIQJCHUE  TEXHUKOM  JKCIEPUMEHTA,
npueMaMud  U3MEpeHHs  (QU3UYECKUX
BEJTMYMH C 3aITaHHON TOYHOCTHIO; BIIAJICHUE
HaBBIKaMH PabOTHI Ha TpUOOpax, aHaIM3a
u WHTEPTIPETAINH MOJTYYCHHBIX
DKCIIEPUMEHTAILHBIX PE3YIhTaTOB.

3a4TCHO

MMOBBIIIICHHBIN
(MpoABUHYTHIN)
YPOBEHb

Brnanenue HaBBIKAMU TIPOBE/ICHUS
XHUMUYECKOTO IKCIIEPUMEHTa, 0€30IacHO
paboTBl B XUMHYECKOH J1abopaTopHu;
BJIJICHUE METOJIaMH CHHTE3a
KOODPIMHAITMOHHBIX COCIMHCHU,
BIaJICHUE  TEXHUKOW  DKCIIEPHUMEHTA,
npueMamMu  U3MEpeHus:  (PU3MUECKuX
BEIMYMH C  33JaHHOM  TOYHOCTHIO;
BJIaJICHNEC  HaBBIKAMU  PabOThl  Ha
npubopax, aHaiu3a H HHTEPIpeTaINH
TIOJTYYCHHBIX IKCIIEPUMEHTATIBHBIX
pE3YIBTATOB.

3a4TCHO

0a30BbI YPOBEHB

OTtcyTcTBHE BJIAJICHUS HaBBIKAMH
XUMHUYECKOTO AKCIEPUMEHTa, 0€30MMacHOM
paboTbl B XUMHUYECKOH JabopaTopuu;

HCBJIaAJACHUC MCTOJaMM CHHTC3a
KOOPpANHAIMOHHBIX COGHHHGHHﬁ;
OTCYTCTBHUC BIaACHU TEXHUKOM

JKCIIEPUMEHTA, TMPUEMAMH HU3MEPEHUS
GU3MYECKNX  BEIMYMH €  3aJaHHOK
TOYHOCTBIO; OTCYTCTBUE BJIQJICHUSA

HC 3a4TCHO

YPOBEHb
He c(hOpMHUPOBaH




HaBbIKaMH pabOTHI HA MPUOOpax, aHaIN3a
u WHTEPIPETAINH MOJTYYEHHBIX
AKCIIEPUMEHTAILHBIX PE3YIhTATOB.

3adeTHO-3K3aMeHALMOHHbIE MATEPHAJIbI
JJISL IPOMEKYTOYHOM aTTecTalMU (IK3aMeH/3a4eT)

Bomnpocsl 1j1s1 NOATOTOBKH K 3a4€Ty
Komnerenunu npoBepsieMble o1lleHOUYHbIM cpeacTBom: IIK-1, ITK-4

1. OcHOBHBIE TOHATHS KOOPANHALMOHHOW TEOPUH.

2. Tunbl KOMIUIEKCHBIX COEIWHEHUHA MO KIACCU(PUKALMM JIUTAHIOB, 3apsay
KOOPAMHAIMOHHOM c(ephl, YUCITy LIEHTPAJIbHBIX aTOMOB.

3. HomeHknaTypa KOMIJIEKCHBIX COEUHEHUH.

4. 3omepus KOMIUIEKCHBIX COCTMHEHMUI.

5. Ilpupona XMMHYECKON CBSI3W B KOMIUIEKCHBIX COEAMHEHUAX. MeToJ BaJEHTHBIX
CBSI3€U JIJIs1 ONMCAaHUSI KOOPIUHAIIMOHHBIX COCIMHEHUIA.

6. Teopus xpucraumueckoro mois (TKII). Pacmennenue d-opOurtaneii B
OKTa3APUYECKOM U TETPASAPUUECKOM IIOJIE.

7. DHeprus paciiervieHusi, HSHEPrus CHapuBaHUST U DHEPrus CTa0WIN3allud
KpUCTALITNYECKUM TTosieM. CIEKTPOXUMHUYECKUM PSAJT TUTAHIOB.

8. Ilonarue o teopuu Sna-Temnepa, TeTparoHaIbHOE MUCKAKEHUE OKTAdIPUUYECKHUX
KOMIIJIEKCOB.

9. Oueprernueckas auarpammMa MO koMrmuiekCHbIX coeauHeHui. [loctpoeHue
TPYIIOBBIX OpOUTANICH U UX B3aUMOJIEHCTBHUE C OPOUTAISIMU LICHTPAJIIBHOTO aToMa, S-
U P-IIOHOPHBIE U aKUENTOPHBIE JINTAH/IBI.

10. UcnonwszoBanne TKII u MMO st 0OBSCHEHHS ONTHYECKUX W MArHUTHBIX
CBOWCTB KOMILUIEKCHBIX COCIMHEHHU.

11. KomnuiekcHbIE COEIMHEHHNS S- U P-2JIEMEHTOB.

12. KommuiekcHble coequHenust d-3J1€MeHTOB.

13. KapO6onuibl, MeTaJIIOKapOEHbI, METAILIOLEHBI, (DyJIIEPUABL.

14. KoMIuiekcobl ¢ MaKpOLMKINYECKUMU JIMTAHIAMU.

15. TlonusinepHbIe KOMILJIEKCHI.

16. MexaHU3Mbl pEaKIIU KOMIUIEKCHBIX COCIMHEHUM.

17. B3aumHoe BJIMSIHUE JIUTAHAOB B KOOPAMHAIIMOHHOMN cepe.

18. VYcroiluMBOCTh KOMILJIEKCOB B pacTBOpaX M OCHOBHbIE (akTOpbl, €€
ONpEAEIISIOLIE.

19. JlabuibHOCTP M HMHEPTHOCTh. ODHTPONUWHBIN BKJIAJL B HHEPreTUYECKYIO
YCTOMYMBOCTh KOMILIEKCOB, COJBBAaTHBIN 3¢ dekT, xenaTHwii dddext, mpaBuia
nukioB JI.A.Uyraesa.

20. JudpakuuoHHBIE METOMbI MCCIECIOBAHUS KOOPAMHAIIMOHHBIX COCIMHCHUN:
peHTreHo(a30Bbld W PEHTTCHOCTPYKTYPHBI  aHanmu3bl,  HeUTpoHorpadus,
3JEKTPOHOTpadus.

21. CrnexTpalbHbIe METObI UCCIIECIOBAHUSA: JIIEKTPOHHBIE CIEKTPHI B BUAUMON 1 Y O-
obnactu, konedbarenbHas crnektpockonus (MK- m koMOMHAIIMOHHOTO paccesiHus),



cuektpockonua OJIIP, AMP, SKP, EXAFS-cnekTpockonusi, CHEKTPOCKOIHUS
HUPKYJISIPHOTO AUXPOU3MA.
22. MHccnenoBaHus 3JEKTPONPOBOAHOCTA W MArHUTHOW  BOCHPUHMMYMBOCTH.
HccnenoBanus TUIIOIBHBIX MOMEHTOB. MIMITe 1aHC-CIIEKTPOCKOITHSL.
23. TepMOrpaBuMETpHUs U MacC-CIIEKTPOMETPHSI KOMILIEKCHBIX COCINHEHUM.
24. IIpuMeHEHNE KOMIUIEKCHBIX COEIUHEHUN B XMMHYECKOW TEXHOJIOTHM, KATalau3e,
MEJUIUHE U DKOJIOTHUH.

Kpurepnun oieHMBaHMs 1O 3a4ETY:

OTBeT OLIEHUBAETCS «3aYTEHO», €CIIU CTYJICHT:

MOJIHO PACKPBUI COJEp)KaHHEe MaTepuaia B 00JACTH, NPEyCMOTPEHHOMN
IIPOTPAMMON; U3JI0KUJT MATEPUAIL TPAMOTHBIM S3bIKOM B ONPEACICHHON JTOTHYECKOU
IIOCJIEIOBATENBHOCTH, TOYHO HCIOJB30BaJl TEPMHUHOJIOTHIO; II0Ka3aJl yYMEHMs
WUIKOCTPUPOBATh TEOPETUYECKHUE IIOJOKEHUS KOHKPETHBIMHU IIPUMEpPAMH U3
IIPaKTUKH; MPOJEMOHCTPUPOBAJ YCBOCHHE M3YYEHHBIX COIYTCTBYIOLIMX BOIIPOCOB,
c()OPMUPOBAHHOCTh M YCTOMYMBOCTb 3HAHMI;, OTBEYA]l CaMOCTOSITENBHO 0e€3
HABOJAIKUX BOIIPOCOB; BO3MOXKHBI OJHA — JBE€ HETOYHOCTH MPHU OCBELICHUU
BTOPOCTENEHHBIX BOIIPOCOB.

OTtBer OLCHMUBACTCA «HE3AYTEHO>» B CICAYIOIHX CIIydasdx:

HE PACKPBITO OCHOBHOE COJEpKaHHE Y4eOHOro METOAMYECKOro Marepuana;
00Hapy>KEHO HE3HAHWE U HEMIOHWMAaHHUE CTYJIEHTOM OOJibllel Win Hanbojee BaXHON
YacTH JUCUMIUIMHBI; JIONYIIEHbl OIIUOKKM B  ONPEACIICHUH TMOHATUH, TpH
UCIOJIb30BAaHUU TEPMHUHOJIOTHH, KOTOpPbIE HE WCIPABICHBI IMOCIE€ HECKOJIBKUX
HABOJAIIMX BOMPOCOB TMPEMOJABATENs; JOMyCKAaeT OMIMOKM B  OCBEIICHHUH
OCHOBOIMOJIATAIOIINX BOIPOCOB TUCIIUIUINHBI.

OneHouyHBIE CpeICTBA ISl HMHBAIAIOB H JIMIl C OTPaHHMYECHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbSI  BBIOMPAIOTCSI C yY€TOM WX HWHIAWBHIYyAIbHBIX
nCUX0(PU3NIECKUX 0COOEHHOCTEM.

— TpH HEOOXOJWMOCTH WHBAJIWIAM M JIAIAM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 3JIOPOBBSI  NPEAOCTABISICTCS  JIONOJHUTEIBHOE  BpeMsl  JIA
IIOJITOTOBKM OTBETA Ha 3K3aMCHE;

— IIPH ITPOBEICHUH MPOLICYPhI OLICHUBAHHUS PE3Y/IbTaTOB 00yUCHUSI HHBAJIUIOB
M JIMIl C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH  3J0POBbSl  MPEAyCMaTPHUBACTCS
UCIIOJb30BAaHUE TEXHUYCCKUX CPEJACTB, HEOOXOAMMBIX KM B CBSI3M C HX
WHIMBHTyaJIbHBIMH OCOOCHHOCTSIMH;

— MPU HEOOXOIUMOCTH JIJIsl O0YYAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pPOBbsi W HWHBAIMJOB TPOICAypa OICHUBAHUS PE3YyJIbTaTOB OOyUYCHHUS IO
JTMCHIUTUTMHE MOXET MPOBOIUTHCS B HECKOJIBKO TAIIOB.

[Tporienypa oOIlleHUBaHUS pPeE3yJIbTaTOB OOYYCHWS WHBAIMIOB M JHUI[ C
OTPaHWYEHHBIMA  BO3MOXKHOCTSIMH ~ 3JIOPOBBSl [0 JTUCIHHUIUIMHE  (MOJYJIIO)



npeaycMaTpuBaeT mpeaocTaBieHue uHpopManud B ¢Gopmax, aJanTUPOBAHHBIX K
OTPaHUYCHUSAM UX 370POBBS U BOCIPHUATHS HH(DOPMAITIH:

JUist Ut ¢ HApYIIIEHUSIMU 3PEHUS

— B TIeYaTHOU (hOpME YBEIIMYEHHBIM MPUDTOM,

— B (popMe IEKTPOHHOTO TOKYMEHTA.

JIJIst AT ¢ HApYTIIEHUSIMHA CITyXa:

— B reuatHoi opme,

— B (popMe DIEKTPOHHOTO TIOKYMEHTA.

JIJIst U1 ¢ HapyIIEHUSIMA OTIOPHO-/IBUTaTEILHOTO anmapara:

— B IeyaTHoi opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHUCHMOCTH OT
KOHTHHI'€HTa 00YYaroIIuXcsl.

5. Ilepeyenb yueOHOU JuTepaTypbl, HH(POPMANMOHHBIX PECypPCcoOB H
TEeXHOJIOTHH

5.1 YueOHas JiuTeparypa

1. Heynauuna, JI. K. Xumus KOOpIWHALIMOHHBIX COEAUHEHUH : ydeOHOe
nocobue ays akagemudeckoro 6akanaBpuara / JI. K. Heynauuna, H. B. Jlakuza. —
M. : U3narenbcTtBO FOpaiit, 2018. — 123 ¢. — (Cepus : Yauepcutetsl Poccun). —

ISBN 978-5-534-05861-1. — Pexum JoCcTymna : www.biblio-
online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F .
2. Kucenes, HO.M. XumMus KOOpPAMHALIMOHHBIX COCAVMHEHHHA B 2 4.

Yactp 1: yueOHMK U TpaKTUKYM Juist OakanaBpuaTa u Maructparypsl / KO.M. Kucenes.
— M.: NznarensctBo HOpaiit, 2018. — 439 c. — (Cepus: bakanaBp u Marucrp.
Axkanemuueckuit kype). — [SBN 978-5-534-02960-4. — Pesxxum noctyma: https://biblio-
online.ru/book/CA816A98-1F89-4B19-AAEQ0-7C7AE5C14DBF/himiya-
koordinacionnyh-soedineniy-v-2-ch-chast-1

3. Kucenes, HO.M. Xumus KOOpJUWHALIMOHHBIX COCIMHEHUH B 2 4.
Yactp 2: yueOHUK U IPaKTUKYM U1l OakanaBpuara u Maructpatypsl / FO.M. Kucenes.
— M.: UznarensctBo HOpaiit, 2018. — 229 c. — (Cepusi: bakanaBp ¥ Marucrp.
Axanemuueckuit kypc). — [SBN 978-5-534-02962-8. — Pexxum noctyna: https://biblio-
online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-

koordinacionnyh-soedineniy-v-2-ch-chast-2

5.2 Ilepuoanyeckas Jureparypa

1. «XypHan HeOpraHU4YECKON XUMUM.
2. «KypHan o01ei XuMum».

3. «KoopauHauoHHAsE XUMUS.

4. «XUMUSA U KUAZHBY.

5.3. UHTepHeT-pecypchl, B TOM 4YHCJIe COBPpeMeHHbIe NpodeccuoHabHbIE 0a3bl
AAHHBIX U HHGOPMALIMOHHBbIE CIIPABOYHBbIE CUCTEMbI


http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAE0-7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-2

Inexkmponno-oudauomeunsvie cucmemot (3bC):

1. OBC «FOPAWT» https://urait.ru/

2. 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH»
http://www.biblioclub.ru/

3. ObC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuvie 6a3vl 0annvix
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/

1.

2.

3. XKypnans! uznarenscta Wiley https://onlinelibrary.wiley.com/
4.

5.

Hayunas snexkrponnas 6uonuorexa (HOB) http:// www.elibrary.ru/
[TomHOTEKCTOBBIC apXMBBl ~ BEAYUIMX 3alaJHbIX HAYYHBIX OJKypHAJIOB HAa
Poccuiickoii mnatdopme Hayunsix xypHanioB HOMKOH http://archive.neicon.ru
6. HammonanpHas 3neKTpoHHAsT OMONHOTEKa (MOCTYI K DJIEKTPOHHON OMOIMOTEKE
nucceprauuii Poccutickoii rocynapcrsennoi ouonuorexu (PT'b) https://rusneb.ru/
7. Ilpesunmentckas 6mbmmoteka uM. b.H. Enpriuna https://www.prlib.ru/
8. baza mannpix CSD KemOpHIKCKOrO LIEHTpa KPUCTAJUIOIPAPUUECKUX JTAHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10. Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14.  Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlextopuym TB" http://www.lektorium.tv/
17. YuauBepcurerckas uapopmanuonnas cuctema POCCUSA http://uisrussia.msu.ru

1.

I/qubopmauuonuble cCnpaeouHbvle cucmemaosl

1. KoncyabTanT Ilaroc - cipaBoyHas npaBoBasi cuctema (JI0CTYII MO JIOKaIbHON
CETH C KOMIBIOTEPOB OMOTNOTEKN)

Pecypcol c60600n020 0ocmyna

1. KubGepJleannka http://cyberleninka.ru/;

2. AMepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO Hayku U Bbicmiero oOpa3zoBanus Poccuiickoit ®eneparuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiil moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;
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http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
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5. Wndopmanmonnas cuctema "EnnHoe OKHO 10CTyIa K 00pa3oBaTebHbIM pecypcam”
http://window.edu.ru/;

6. EnunHas kosuekuusa u1udpoBbIX oOpa3zoBaTenbHbIX pecypcoB http://school-
collection.edu.ru/ .

7. IIpoexkt I'ocymapCTBEHHOro MHCTUTyTa pycckoro si3bika uMeHn A.C. IlymkuHa
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

CrnpaBouHo-uH(popMaImoHHbIi moptai "Pycckuit s3p1k" http://gramota.ru/;

9. Cnyx0a TeMaTHUECKUX TOJKOBBIX clioBapei http://www.glossary.ru/;

10. CioBapu u sHImKIoneauu http://dic.academic.ru/;

11. ObpazoBarenbHblii opTan "Yueba" http://www.ucheba.com/;

12. 3akonomnpoekt "O0 ob6pazoBanuu B Poccuiickoiit @enepanuun". Borpocsl 1 0TBETHI
http://xn--273--84d1f xn--plai/voprosy i otvety

Coocmeennsle 31eKmponHvle 00pazosamenvhvle U UHGOPMAUUOHHBLE PECYPChL
Kyol'Y

1.  DJIEeKTPOHHBIN KaTajor Hayunoit OubIMoTEKU Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DIeKTpOoHHas oubmmoTeKa TPYIOB YYEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIyJIBHOTO JUHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru
4. baza y4eOHBIX MIAHOB, YYEOHO-METOJMYECKUX KOMIUJIEKCOB, MyOIUKALUN H
koHbepenuuii http://infoneeds.kubsu.ru/
5. bubnuoreka  UMHQOPMAIMOHHBIX  pecypcoB  Kadeapbl  UH(GOPMAIMOHHBIX
oOpazoBaTenbHbIX TeXHOJOTHM http://mschool.kubsu.ru;
6. DJeKTpOoHHBIN apxuB nokyMeHToB KyOI'Y http://docspace.kubsu.ru/
7. DNeKTpOoHHbIE 00pa3oBaTeIbHbIE PeCypchl Kapeapbl HHPOPMALMOHHBIX CHUCTEM U
TexHoysorud B oOpazoBanun KyOI'Y u HayyHO-METOAMYECKOTO JKypHaja
"[IHKOJIBHBIE I'OAbI" http://icdau.kubsu.ru/

6. MeToanyeckue yKazaHus JJisl 00y4alomIMXCsl 0 OCBOECHUIO TUCHMUIIIMHBI
(MoayJin)

YcnemHoe n3ydeHne AUCIUILTHHBI « XUMHUSI KOOPAUMHALMOHHBIX COCTMHEHU
TpeOyeT OT CTYACHTOB PETYJSPHOTO MOCEIICHUS JICKIINH, a TAK)KE aKTHBHOW paOOTHI
Ha [PaKTUYECKUX 3aHATHUSAX, BBINOJHEHUS M 3allUThl J1AOOpaTOpHBIX pPadoT,
O3HAKOMJIEHUSI C OCHOBHOMW U JONOJIHUTEJIBHON PEKOMEHAYEMOM TUTEPaTypoil.

[Ipy MOArOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaAM PEKOMEHIYEeTC:

1) mpocMOTpeTh 3aMCH NPEABLAYLIEH JEKINN U BOCCTAHOBUTDH B MaMATH PaHEE
V3yYEHHBIM MaTepHUal;

2) Oeryio mMpOCMOTPETh MaTepuaj MPEICTOSIIEH JEKUUHU, C LENb0 JTYYIIero
YCBOGHHUSI HOBOT'O MaTepHana;

3) caMocCTOsTENbHO MpopaboTaTh OTAENbHbIE (ParMEHTHl TEMbI MPOIIION
JIEKLIHH, ECITH 3TO HEOOXOIUMO.
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[Ipy KOHCHEKTUPOBAHWUHU JIEKIIMOHHOTO MaTepuaja CTyJeHTaM HY>KHO
CTPEMHUTBCSI KpaTKO, CXEMaTU4YHO, IOCJIEIOBATEIbHO U JIOTUYHO (DUKCUPOBATH
OCHOBHBIE TIOJIOKEHHU S, BBIBOJIBI, 00001IeHHS U (DOPMYIUPOBKHU, HE MBITASICh 3aMMUCAThH
BECh MPENO/IaBa€MbIii MaTepUall CJIOBO B CIOBO.

[Ipu noaroToBKE K 1a60paTOPHOMY 3aHATUIO PEKOMEHITYETCS:

1) BHUMATENHHO U3YYUTh MaTEpHUal NPeCTOAIIECH paOOThl U COCTABUTD IIJIaH €€
BBITIOJTHEHU S

2) yHnenuTh TOBBIINIEHHOE BHHUMAaHUE SKCIEPUMEHTAIBHBIM OCOOCHHOCTSIM
npeacToselt paboThl (MCMOJNB3yEMbIM pEaKTUBAaM M OOOPYJIOBAHHUIO, a TaKke
TEXHUKE PabOThl C HUMH);

Boimonusate  nabopatopHyro  paboTy — HEOOXOAMMO  akKypaTHO U
MOCJIEIOBATEIBHO, OTpaXkasi BCE €€ OCHOBHBIE ATarbl B JabOpaTOpHOM KypHaie. Jis
YCHEIIHOW 3allUThl JTa0OpaTOpHON paboOThl HEOOXOAMMO TINATEIBHO H3YYHTh
JICKIMOHHBIN U, €CJIM 3TO HEOOXOIUMO, JOTIOTHUTEIHHBIA TEOPETUYECKUM MaTepual
10 TeMe pabOoThl, a TAK)KE MPABUIIBHO 3aMOJHUTE Ja00OPATOPHBIN KypHAI, ClIeJiaB BCe
HE0OXOIMMBIE PacueThl M CPOPMYITHPOBAB BBIBOJIBI ITO TIPOJICIaHHOM padoTe.

IIpy MOATOTOBKE K YCTHOMY OIIPOCY PEKOMEHAYETCS:

1) 03HAKOMUTBCS C TEMOU U IJIAHOM 3aHSITHSL, YTOOBI BBIICHUTH KPYT BOIPOCOB,
KOTOpBIC OYAYyT 00CYKAaThCs HA 3aHATUH;

2) nopaboTaTh ¢ KOHCIIEKTOM JICKI[UH 10 TEME 3aHSATHUS, 4 TAKKE 03HAKOMUTHCS
C peKoMeHAyeMou mauTepaTrypod u (Mpu HEOOXOAUMOCTH) JTOTOJHUTEIHHBIMU
MCTOYHUKAMU WH(OpMaIK B BUJI€ IEPUOINYECKUX U3aHui U IHTEpHET-PECYpPCOB.

CamocrosiTenbHas paboTa Hapsiy € ayJIuTOPHOM MPEJCTaBIse€T OJHY W3
BakHeHMX (opm yueOHoro mnponecca. CamocTosTenbHas pabora — 3TO
IUIaHupyeMas padoTa CTYJIEHTOB, BBINOJHSIEMAs MO 3aJaHUI0 U TP METOAMYECKOM
PYKOBOJICTBE  IpemnojaBaTelis, HO ©0€3 €ero HemoCpPeACTBEHHOTO  Y4acTHsl.
CamocrosiTenbHas paboTa mpeHa3HaueHa He TOJBKO JIJIs1 OBJIAJICHUS MPEICTABICHHOM
JTUCITUTUTMHOM, HO W Juisi (OPMHPOBAHUS HABBIKOB PabOTHI BOOOINE, B y4eOHOM,
HAy4YHOH, TPO(EeCcCCHOHANBLHON IesATENHHOCTH, CIIOCOOHOCTH TPUHUMATh Ha CeOs
OTBETCTBEHHOCTbh, CaMOCTOSATENIBHO peIlIaTh BO3HUKAIOIIME TPOOJEMbI, HAXOAUTh
MpaBUWIbHBIC PEUICHUS U T.]I.

B ocBoeHMM JUCHMIUIMHBI HWHBAIWAAMU M JIMIAMU C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3JIOPOBbs OOJIBIIIOE 3HAYCHUE HMEET WHAMBUIyalibHas ydeOHas
paboTa (KOHCYJIbTAIlMN) — IOTIOTHUTEIRLHOE Pa3biCHEHUE YUeOHOr0 MaTepuaa.

NunuBuyaibHble KOHCYJIBTALMK 110 MPEIMETY SIBIISIOTCS BaXXHBIM (haKTOPOM,
CIOCOOCTBYIOIIUM UHIUBUIYTU3AIUA O0YUCHHS M YCTAHOBIICHUIO BOCIIUTATEIIBLHOTO
KOHTaKTa MEXJy IMpernojaBareieM M OOy4YarolIMMCS WHBAJIMIOM WIH JIMIIOM C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbSI.

7. MaTepuaibHO-TEXHUYECKOE o0ecriedeHue 1Mo AUCHUIINHE (MOTYJII0)

HaunmenoBanue OcHaIleHHOCTh [epedeHp TULIEH3MOHHOTO
CIICIINAJIbHBIX HOMCH.[GHI/Iﬁ CIICIINAJIbHBIX HOMCH.[GHI/II‘/JI nporpaMmMHOTO OGGCHC‘ICHI/ISI
VYuebuple aynutopum aus | MeGenb: yueOHas meOelnb Microsoft Windows;
MIPOBEICHHUS saugaTuil | Texauueckue cpeactBa | Microsoft Office




JEKIMOHHOI'O THIa o0yuyeHHus:
9KpaH, IPOEKTOP, KOMIBIOTEP

VYyeOuble ayautopuu g | MebGenb: yueOHas meOenb Microsoft Windows;
MIPOBEICHHUS 3aHsATUH | TexHudyeckue cpeactBa | Microsoft Office
CEMMHAPCKOI0 TUINA, | O0yUYEeHHUSL:

IPyNIOBBIX U | 3KpaH, IPOEKTOpP, KOMIBIOTEP

UH/IUBUYaJIbHBIX

KOHCYJIbTaLUH, TEKYLIEro

KOHTPOJIL U IPOMEKYTOYHON

aTTecTaluu
VYyeOuble ayautopun Juisd | YueOHas naboparopus, | Microsoft Windows;
MPOBEACHUS  JTAOOPATOPHBIX | YKOMIUICKTOBAHHAS Microsoft Office
pabot. Jlabopatopus 435C. CHeIMaTN3UPOBAHHOMN

MeOenbIo, BBITSDKHOM

CHUCTEMOU BCHTUIISILINY,

MEJIOBEIMHU JIOCKaMH,

cpeacrsamu MOKapHOU

0€30MacHOCTH U OKa3aHMs
nepBOU MEIHUIUHCKOMN
MTOMOIIIH, 1a00paTOPHBIM
000pyI0BaHUEM: BECHI
TEXHOXUMHYECKHE,
3JIEKTPUYECKUE TUTUTKH,
Ha0OPBI XUMUYECKOU TTOCYIbI
U PEaKTHBOB, BOJSHbIC OaHW,
TEPMOMETPHI, MarHUuTHBIE
MELIAJIKHU ¢ nogorpesoM MM-
135H «Tarnep», pH- wmetp
«Dxcmept-001-3.04»,
crektpodoromerp  B-1100
OKOBBIO, nabopaTopHblit
MCTOYHUK MUTAHUS
[MPO®KMUII B5-71/1M, Becsr
aHaymtudeckue  Adventurer
Pro AV114C

Yuebnuple  aymuropum s | KypcoBas pabota He IpeaycMOTpeHa yUeOHBIM TIJIAHOM.

KypCOBOTO MPOEKTHPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX paboT)

Js  caMoCTOSTENbHOM  paOOThl  OOydaromMXCsl — MPEIyCMOTPEHbl  MOMELICHHMS,
YKOMIUIEKTOBAHHBIE CIIEIMATU3UPOBAHHON MeOenblo, OCHAILCHHbIE KOMIBIOTEPHONH TEXHHUKOH C
BO3MOXHOCTBIO MOAKIIOUEHHA K ceTH «VIHTepHeT» M obecrnedeHueM J0CTyna B 3IIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

| HaumenoBanune nomeriennii | OcHaIEHHOCTH IIOMEICHUN [lepeyeHb JIMIIEH3MOHHOTO




11 CaMOCTOSITEIILHON
paboThI 00yJArOIIUXCS

11 CaMOCTOSITEIILHON
paboThI 00yJArOIIUXCS

MPOrPaMMHOTO O0ecTIeueHus

[Tomemenue JUTS
CaMOCTOSITEJIBHOW ~ pabOThI
oOyJaromuxcsi  (YUTaIbHBIN

3an HayuHoii 6ubmmuoTexu)

Mebenb: yuebHas meOeb
Kommuiexr
CIeUaTM3UPOBAHHOM
mebenu: KOMITBIOTEPHBIE
CTOJIBI
O6opynoBaHue:
KOMITBIOTEPHAsE TEXHHKAa C
HOKITFOYEHUEM
MH(POPMaAIMOHHO-
KOMMYHHUKAI[HOHHOH  CETH
«/lHTEpHET» W JOCTYNIOM B
JIIEKTPOHHYIO
UH(POPMALIUOHHO-
00pa30oBaTeNbHYIO cpeny
o0pa3oBaTeNbHOMI
OpraHu3any, BeO-KaMepsl,
KOMMYHHUKAIIHOHHOE
obopyoBaHue,
obecrieunBaromiee JOCTyI K
CeTH MHTEpHET (IIPOBOJHOE
COE/IMHEHNE U OECIIPOBOHOE
COEJIMHEHUE 110 TEXHOJIOTUU

Wi-Fi)

Microsoft Windows;
Microsoft Office

ITomerienue TSI

CaMOCTOSITENIbHON ~ paboThI

obyuaromuxcs (aya. 431C)

Me6enb: yuebHas mebenb
Kommnekr
CHEeIMATN3UPOBAHHOMN
MeOenu: KOMIThIOTEPHBIC
CTOJIBI

Ob6opynoBaHue:
KOMITBIOTEPHAsT TEXHHKa C
HOJKITIOUYEHUEM K
UH(POPMALIMOHHO-
KOMMYHHUKAI[HOHHOH  CETH
«HTEpHET» W JOCTYIIOM B
AJIEKTPOHHYIO
nH()OpPMAITMOHHO-
00pa3oBaTebHYIO
o0pa3oBaTeNbHOI

cpeny
OpraHm3aiuu, BeO-KaMephl,
KOMMYHHKAIIHOHHOE
obopyioBaHue,
oOecrneyuBaroniee JIOCTyln K
CEeTHM HUHTEpHET (IIPOBOJHOE

Microsoft Windows;
Microsoft Office




CoeZMHEHUE 1 OecCrpOBOHOE
COC/IMHCHUE M0 TEXHOJIOTHUH
Wi-Fi)




