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1 Henu u 3a1a4M U3yYeHUS] M CHUTIAHBI (MOLYJIA)

1.1 Ieab ocBOEHUS TUCHUILIHHBI

@opMHUpPOBaHHUE COBPEMEHHBIX  IPEACTABICHUM O  KOOPAMHAIMOHHBIX
COCIMHEHUAX, METOJMKAX HMX CHHTE3a, OYHMCTKH M UJCHTHU(HUKAIIMH, OCHOBHBIX
(U3UKO-XUMHUUECKUX METOJ1ax HCCIICJOBaHUA CTPOCHUS U CBOMCTB
KOOpPJIWHAIIMOHHBIX COCJAWHEHUW, PACKPBITUE IPUUYUHHO-CICACTBEHHBIX CBA3CH
MEXJIY COCTaBOM, CTPOCHMEM, CBOWCTBAMHU W IPUMEHECHUEM KOMIUIEKCHBIX
COEeJIMHEHUMN.

1.2 3agaun AMCHUILIMHBI

- OCBOCHHE WU NPHUMEHEHHE OCHOBHBIX TMOHITHUH XUMHUHM KOOPJUHAITMOHHBIX
COCIMHEHUN, TEOPUU CTPOCHMS, TEPMOAMHAMHYECKUX M KUHETHYECKHX AacCIeKTOB
peaknuii KOMITJIEKCO0Opa3oBanmsi, (HU3UKO-XUMHUYECKUX METOJOB HCCIICIOBAHMS
CTPOCHHSI M  CBOMCTB  KOMIUIEKCOB M  MPAKTUYECKOTO  HCMOJIb30BaHUS
KOOPJAMHAITMOHHBIX COCIMHEHUIN 1 UX CBOMCTB B MPOeCCUOHAIBHOM cdepe;

- MpUOOpEeTeHHE HEOOXOIWMBIX HABBIKOB IS IOCTAHOBKH, IPOBEICHUS H
UHTEpIIpETAllUk  PE3YJbTaTOB  AKCIEPUMEHTAIBHOM  pabOThl MO  XUMHUHU
KOOPJAMHAIMOHHBIX  COCIMHEHUM;  HCMOJb30BAHUSI ~ COBPEMEHHBIX  (DHU3UKO-
XUMHUYECKHE TIOJX0JIOB, MPUEMOB M METOJOB JJIi H3YyYCHHUS OCOOEHHOCTEH
MPOTEKAHUS PEaKIM KOMILJIEKCHBIX YaCTHII,

- (opMupoBaHuMe yMEHUN CaMOCTOSITEILHO MPUMEHSTh, TMOMOJHATh W
CHCTEMAaTU3UpPOBaTh IIOJYyYEHHbIC 3HAHMS, YCTAaHABIMBATh KA4YECTBEHHbIE U
KOJINYECTBEHHBIE 3aBUCUMOCTH CBOMCTB KOMILJIEKCOB OT UX CTPOCHMSI.

1.3 Mecro aucuumiIvHbl (MOAYJasi) B CTPYKType 00pa3oBaTebHOMU
NMPOrpaMMslI

Jluctmmmnaa  «XUMMS  KOOPJIMHAIIMOHHBIX — COEJIMHEHU»
OTHOCUTCS K 4YacTH, (pOpMHUPYyEeMOM YydaCTHHKAMH OOpa30BaTEIbHBIX OTHOIICHUIA,
broka 1 "ucuunmuael (Momynu)" y4eOHOro TJlaHa HAIPaBICHUS TMOJATOTOBKH
04.03.01 «Xumus». B coorBeTcTBUM ¢ pabodynM y4YEOHBIM IIJIAHOM JHCIMILIMHA
u3yyaetcs Ha 4 kypce. Bua mpoMexxyTouHOM arTecTaiuu: 3a4eT.

JlaHHBIN KypC ONUpaeTcsl Ha 3HaAHUS, TOJYYEHHbIE MPU U3YUYCHUH TUCHUIUINH:
«Heopranunueckas xumMus», « MonekysipHas CIIEKTPOCKOIHUS.

3HaHUs, MPUOOPETEHHBIE MPU OCBOCHUM KypCa, MOTYT OBITh HUCMOJIb30BAHbI
MIPU PEIICHUH Pa3JIMYHbIX 3a/1a4 M0 JUCHUILUIMHAM «CTEPEOXUMUS, KHAHOXUMHUS», a
TaKKe MPU BBITIOJIHEHUH BBIITYCKHOW KBAM(PUKAITMOHHON pabOTHI.



1.4 IlepedyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOYYeHHUS MO IMCIHUIIAHE
(MOxyJIl0), COOTHECEHHBIX C IUIAHUPYEMbIMHM Ppe3yJbTAaTAMH OCBOCHUS
o0pa3oBaTeJbHON MPOrpaMMBbI

W3ydyenne naHHOW y4yeOHOW IUCHMILTUHBI HAMpaBiICHO Ha (HOPMHUPOBAHHE Y
00yJaroIIIXCsl CICAYIOIIIX KOMITCTCHITHINA:

Kox n HanmeHOBaHNE WHANKATOpa PesynbraTel 00ydeHus 10 TUCTIATUTHHE
OCTHIKEHUS KOMITETEHIIHMHI

IIK-1. Cnocoben OCYIICCTBJIATL CTAHAAPTHBIC ONCpallly IO Ope€aIaracMbIM MCTOJWKAM, HAIIPABJICHHBLIC Ha
TMOJYYCHUC U UCCIICAOBAHUC PA3TINMIHBIX COCOUHEHHUHN 1 MaTepuaioB

UIIK-1.1. Ocymiectpiser CTaHJAPTHBIE | 3HAET OCHOBHBIE TCOPHUU CTPOCHMS KOODPAMHAI[HOHHBIX
onepanun 110 npemiara€MbIM METOAUKAM, COG,HI/IHCHI/Iﬁ

HalpaBJICHHBIE HA IIOyYCHHE M HCCIICIOBAHHUE
XUMHUYECKUX COCTUHEHUN PAa3IMYHOM MPUPOIBI U
MaTepuagoB Ha X OCHOBE

yMEET  HKCIOJIb30BaTh  COBPEMEHHBIC  (PU3UKO-
XUMHYECKHE TONXOIBI, TPUEMBI W METOABI IS
W3YYeHHS OCOOSHHOCTEH TMPOTEKaHWS  peaxIuit
KOMIIJICKCHBIX YaCTHI]

BJIagcCT OCHOBHBIMHU METOAUKaMHU CHUHTEC3a u
WCCIIeIOBAHMS KOOPAWHAIIMOHHBIX COeTMHEHUH

HIIK-1.2. Bribupaer ONTHUMAJIbHBIE | 3HAET TEOPETUUYECKUE ACTIEKThl CUHTE3a U OCHOBBI METOJIOB
nmabopaTopHEIE METO/IBI MOy YCHHUS 1 | HCCIIeIOBaHUS KOOPAWHAIIMOHHBIX COSTMHECHUI
HCCIIETOBAHUS XHUMHYECKUX COCIMHEHUH | yMeeT  IUIAHUPOBaTh  XMMHUUYECKHI SKCIIEPUMEHT,

PasIMYHOM MPUPOJIBI M MATEPHAIIOB HA UX OCHOBE | (hOpMHPOBATh HAy4YHBI MMOAXOA K BBIOOPY METOJ0B
CHHTE3a M UCCIICIOBAHNS KOMIUICKCHBIX COSTUHCHUN
BlIaleCT NpPHEMaMH BHIOOpAa ONTHMANBHBIX YCIOBHHA H
apaMeTpoB AJs MOIYUYEHHUS U UCCIEA0BAaHUS KOMIUIEKCHBIX
COCAUHCHUMN

[TK-4. CnocobeH nmporHo3upoBaTh CBOICTBA BEIIECTB U MATEPHAIOB B 3aBUCUMOCTH OT XMMUYECKOT'O CTPOCHUS U
OIpEeIeTIATh 00JIACTH X BOSMOXKHOTO NPUMEHEHUSI

UIIK-4.1. TIporHo3upyeTr CBOWCTBA XUMHUYECKHUX | 3HAET 00 HCIIOJIb30BaHUH KOOPIVHAIIMOHHBIX

COCIMHEHUI ¥ MaTePUAIIOB HA OCHOBE JaHHBIX 00 | coeIMHEHMI B PasIMYHBIX O00JACTAX YEJIOBEYECKOM
X XUMHUYCCKOM CTPOCHUU

JKHU3HHU
ymMeer  HCIIOJIb30BAaThb IMOJTYYCHHBIC 3HAaHUA  JJIA
IIOCTAaHOBKH, MMPpOBCACHUA nu HUHTCPIPETALIUN

Pe3yIbTaTOB SKCIEPUMEHTAILHON paboThI
BlIajieeT HABBIKAMH UCIIOJIb30BAHUS 3HAHUN U YMEHUH B

001acTH KOOPJIUHAIIMOHHOW XUMHU B TPaKTHUECKON

OEATEIbHOCTH
WIIK-4.2. Omnpegenser o007acTd BO3MOXHOTO | 3HAET obnactu BO3MOXKHOTO MIPUMEHEHUS
NPUMEHEHUs  Pa3iIMyYHBIX COCTMHCHUN 1 | KOOPJAMHAIMOHHBIX COEIMHEHUI
MaTepHajIoB B 3aBUCUMOCTHU OT UX CBOMCTB YMEET UCIOJb30BaTh Ha NPAKTHKE TEOPETHUYECKHE 3HAHUS
U ONpEACTICHUsT O0JIACTH MPUMEHEHUS KOOPINHAIIMOHHBIX
COCIUHECHUMN

BJIaJICET  MPAKTUYECKUMH  IPUEMaMH  HCIIOJIb30BAHMS
MEXIUCIUIIIIMHAPHBIX 3HAHWUW I OTpeJieNieHus 00JacTH
MIPUMEHEHHUs] KOOPJIMHAIIMOHHBIX COEIMHEHUN

2. CTpyKTYypa M coepKaHue TUCUMIITHHbI

2.1 Pacnipenesienre TPyA0EéMKOCTH JMCHMILIMHBI 10 BUAM padoT

O6mass TpyI0€MKOCTh IUCHUIUIMHBI cocTaBisieT 4 3aud.en. (144 yaca), ux
pacrpejiesieHre 1o Buaam padboT MpeCTaBICHO B TaOuIIE.



Bun yueOHo# paboTh Bcero | Popma olOyucHus
qaCOB O4YHas
7
ceMecTp
(dacer)
KonTakTHas padoTa, B TOM 4HcJe! 104,2 104,2
AyAUTOPHBIE 3aHATHS (BCEro): 102 102
3aHATHUSA JIEKIIUOHHOTO TUIIA 34 34
JlaboparopHbIe 3aHATHS 68 68
NPaKTUYCCKHUE 3aHATHSI - -
CEMUHAPCKHE 3aHITHS - -
Nuas koHTAaKTHas padora:
Kontpousb camocTositenbHoi padotsl (KCP) 2 2
[TpomexxyTounast arrecranus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHCJIE: 39,8 39,8
Kypcosas paboma - -
Ilpopabomka yuebnoeo (meopemuueckozo) mamepuana 28 28
Buvinonnenue unousuoyanvHuix 3a0anuil (n0020mosKka
coobwenull, npeseHmayuil) i i
Pechepam - -
IToaroToBKa K TEKyIieMy KOHTPOJIFO 11,8 11,8
KoHTpoJb:
[ToaroToBka K 9K3aMeHY - -
Oo6masi Tpy10eMKOCTh yac. 180 108
B TOM 4HC/Ie KOHTaKTHasd | ., 4.4 72.2
pabora
3a4. eJl 5 3

2.2 Conep:kaHue IMCUUIJIMHBI:

Pacnipenenenrie BUmoB y4eOHOM paOOThl M MX TPYAOEMKOCTH MO pasieiam
JACHUTUINHBI.
Pa3znensl (TeMbl) AUCHUIIIMHBI, U3y4aeMble B / CEMECTPE (ounas gpopma)

KomnunuectBo yacoB

. AynuTtopHas BreayautopHas
Ne | HaumeHoBanue pa3uenos (Tem) Beero paBoTa paGora
JI 113 JIP
1 2 3 4 5 6 7
1. OCHOBHI)IG IIOHATUA XUMUHN 18 4 _ 8 6

KOOPJAMHALIMOHHBIX COEIUHEHUM
XHUMHYECKas CBA3b B
KOOPJAMHAIIMOHHBIX COEIMHEHUSIX
KommiekcoobpazoBarenu u
JIUTaH/IbI

TepmoanHamuka
KOMILJIEKCO0Opa30BaHus

CuHTe3 U peakuuoHHas

5.  |cnocoOHOCTh KOOPAMHALMOHHBIX 26 4 - 16 6
COECTMHEHU I

28 6 - 16 6

22 6 - 10 6




6. CDI/I3I/IKO-XI/IMI/I‘-IGCIfI/Ie METO/IbI B 23 4 ) 14 5
KOOPJAMHAIIMOHHOW XUMUHU
7 [IpuknanHbIe aclIeKThl XUMUHU § 12.8 4 ) 4 48
KOOPJIMHAIIMOHHBIX COSMHEHUN
Hmoeo no oucyuniune: 141,8 34 . 68 39,8
KonTposib camocTosiTenbHOM
pabotsl (KCP) 2
[IpomexxyTouHas arrectamus
(UKP) 0.2
[ToaroroBka k TeKyuemy
KOHTPOJTIO )
OO01mmast TpyA0eMKOCTh 1O JUCITH-
IJIMHE 144

[Tpumeuanue: JI — nexuun, [13 — npakTuyeckue 3aHsaTus / ceMuHapsl, JIP — maGopaTopHbie 3aHsTHS,
CPC — camocrosTenbHas paboTa CTyAeHTa

2.3 Conep:kanue pa3iesioB (TeM) AHCUMILIHHBI:

2.3.1 3aHgaTHA JeKIUOHHOI0 THIIA
HaI/IMeHOBaHI/IC pa3z[ena

dopma TeKyIIero

° oJiepXKaHue pazjiena (TeMsl
i (Tembl) Conep pasnena ( ) KOHTPOJIA
1 2 3 4
1. Kpatkas ncropus pa3BuTHs XUMUU YcTHbIl onpoc

KOOPJMHAIIMOHHBIX coequHeHn. O01mue
CBEICHHUS U ITOHATHS O
KOOPJMHAIIMOHHBIX COETUHEHUSIX.
IlenTpanpHbIil aToM —
KOMILJIEKCOOOPa30BaTENb, JIUTAH/IBI,
BHYTPEHHSS U BHELIHSA
KOOpauHaIoHHbIe cepbl. CTeneHb
OcHOBHBIE IOHATHSA XUMUM  |OKHCJIEHUS U KOOPANHALMOHHOE YNCIIO0
KOOPJMHAIIMOHHBIX LEHTPAJIbHBIX HOHOB. JIeHTaTHOCTh
COEIMHEHUN murannoB. Knaccudukanus u npasuna
HOMEHKJIATypbl KOOPAUHAIIMOHHBIX
COCIMHEHM. [leTanpHbIe, ITOIHBIE U
COKpalIeHHbIE (OPMYJIIbI
KOOPJAWHALIMOHHBIX COEUHEHH.
N3omeprst KOMIUIEKCHBIX COEIMHEHUN:
rupaTHasi, HOHU3aUOHHAs,
KOOpJUHAIMOHHAas (B T.4.
KOOpJAMHAIIMOHHAs IOJUMEpUs),
CTPYKTYypHasi, U30Mepus CBA3H,
reOMETPUUECKasi, ONITUYECKAs U
KoH(popmannoHHas. BiusHue Tuna
M30MEPUH KOOPIUHAILIMOHHOTO
COEMHEHMS Ha ero (QU3UKO-XUMHYECKHE

CBOICTBA.
2. | XumMnueckas CBsI3b B MoaenbHble TOAX0IbI K 00BSICHEHUIO YcrHbIii onpoc
KOOPAMHALIMOHHBIX [apaMeTPOB XUMUYECKOTO CBSI3bIBAHUS B

COCAMHCHUAX KOOpAWHAIIMOHHBIX COCANHCHUAX.




DIEKTPOCTATUYECKUN MOAXO: MOJIEIb
MYJIbTUIOJBHBIX B3aUMOJICUCTBUM 1
KOHIICTIIHS 3JIEKTPOHEUTPAIIBHOCTH.
Teopust KpUCTAUIMYECKOTO MOJIS.
OOBsicCHEHHE CTIEKTPAIBHBIX U
MarHUTHBIX CBOHCTB KOMILIEKCOB.
[TpoGiema cTabumu3anuu COCTOSTHHM
OKHCJICHUS KOMIUIEKCOOOpa3zoBaTelieH.
D¢ dexr Ana-Temnepa. Meton
BAJICHTHBIX CBsi3ed. Huzko- u
BBICOKOCITMHOBBIE KOMIUIEKCHI. BHyTpu-
Y BHEIIHEOPOUTATbHBIE KOMILIEKCHI.
Teopus 1most IUTaHI0B Kak pa3BUTHE
TEOPUHU KPUCTAJUIMYECKOTO MOJISI.
AHanu3 BO3MOKHOCTEH U OrpaHUUYEHUIN
MIPUMEHEHHUSI [TOIX0JI0B K OIHMCAHUIO
XUMHUYECKOHN CBSA3U B KOMILIEKCHBIX
YaCTHUIAX.

KOMHJ’IGKCOO6paSOBaTeJ'II/I u
JIMTaH bl

O0630pHBIIT aHATN3
KOMIIIEKCOOOPa3yIOIIuX CBONCTB
XAMUYECKHX DJIEMCHTOB: 3HAUCHUS
KOOPJMHAIIMOHHBIX YHUCEII, XapaKTePHbIE
JIUTAH/Ibl, YCTOWYMBOCTH M T€OMETPHS
KOMILIEKCOB, Han0oJIee afeKBaTHEIE
MOJIEJIM CTPOCHUST KOMILJIEKCOB.

OO6mmas kinaccuuKaIus JUTaH 0B,
Jluranapl MOJIEKYJIIPHBIX KOMILUIEKCOB:
aTOMBI, HOHBI, JUTOMO-, IIOJIUTOMO- U
reTeposiIepHbIC HEOPTAaHHUYECKUE
MOJIEKYJIbl, OPraHUYECKUE COCTUHEHMUS.
AMOHUIEHTATHOCTD JINTAH0B. XeIaTHBIE
JINTaHJbI, IOHIATHE O XEJIaTHOM U
nonuxenaTHoM 3¢ dexrax.
MaxkpouMKINYECKUE JIUTAH IbI, UX
knaccudukanus no AnumMupckomy.
Maxkpouuknnueckuit 3pgext. JIuranapt
KOMILJIEKCOB C MHOTOLIEHTPOBBIMU
KOOPJAMHAIIMOHHBIMU CBSI3AMH. JIuranapt
JU- U TIOJIUSIEPHBIX KOMILJIEKCOB.
MosexyJbl pacTBOPUTENIEH KaK JINTAHIbI
COJIbBAaTOKOMILIEKCOB.

YcTHBII onpoc

TepMmoguHamuka
KOMIUIEKCOOOpa30BaHUs

TepMoauHaMHUUECKUE XapaKTePUCTUKHU
peakiuii KOMIIEKCo0Opa30BaHus, UX
B3aUMOCBA3b. KOHCTAaHTBI yCTOMYMBOCTH
KOOPAMHALIMOHHBIX COCIUHEHUN.
Pacuetsl paBHOBECHIT
KoMILIeKkcooOpa3zoBanus. OCHOBHBIE
(bakTopbl, BIUAIONINE HA YCTOMYHUBOCTD
KoMIuIekcoB. Psag Upsunra-Yuneamca
JUTSL ©30XOPHO-H303aPSAHBIX HOHOB.
3aKOHOMEPHOCTH W3MEHEHUS

YcTHBIN onpoc




ITOCJICIOBATEIbHBIX KOHCTAHT
YCTOMYMBOCTHU (CTATUCTUYECKAS U
"XuMHu4YecKas' KOMIIOHCHTEI, BIMSHUE
MIPUPO/IBI JIMTAHA, CITAHOBOTO
COCTOSIHMSI, THOPHUIU3AIUN ).
TepmoauHaMHKa XeIaTHOTO,
MOJIMXENATHOTO U MAaKPOIUKINYECKOTO
a¢ddexToB. BriusHue pacTBOPUTENS Kak
Cpelbl 1 XUMHYECKOT0 peareHTa Ha
KOMILIEKCOOOpa30BaHue.

CunTe3 U peakimoHHas
CIIOCOOHOCTH
KOOPIMHAIIMOHHBIX
COE€IMHEHUN

Crparerusi CHHTE3a KOOPAUHAIIMOHHBIX
coeguHeHuil. [IpsiMble 1 KOCBEHHbIE
MyTU CUHTE3a. TepMOIMHAMUYECKH U
KUHETHUYECKHA KOHTPOJIUPYEMBIE PEaAKIIUU
cuHre3a. [Ipumepsl cunTesa
KOOPJMHAILIMOHHBIX COCTMHEHUH C
MOHOJCHTATHEIMHM, XCIaTHEIMU 1
MAaKpOIMKIMYECKUMU JTUTaHIaMU.
Oco0eHHOCTH CUHTE3a MOIUSIAEPHBIX
coenuHeHun. TeMIIaTHRIA CUHTE3
KOMIIJICKCHEIX YacTUIl. MeTO bl CHHTE3a,
CBSI3aHHBIE C 3aMOPAKUBAHUEM
PaBHOBECHI KOMITJIEKCOOOPa30BaHHSI.
OKHCIeHNE UM BOCCTAHOBJICHHUE
JOMUHHUPYIOIIETO KOMIIJIEKCA B CUCTEME
KOMIUIEKCHBIX YacTull. Kinaccudukamus
peaKIii KOMIUIEKCHBIX YaCTHII.
dopmaibHass KUHETUKA ONUCAHUs
peakuuii. [TonsiTue 0 KHHETUYECKOM
YCTOMYMBOCTU KOOPAMHAILIMOHHBIX
COCIMHEHUI. MeXaHN3MBbl peakiuil
3aMenieHus IuraaoB. I eKTsl TpaHc-
BIIMSIHUS B KBQ/IPATHBIX U
OKTa’ApUUECKUX KOMILIEKCaX.

YceTHBII onpoc

Du3NKO-XUMHUYECKHE
METOJBI B KOOpHHHaHHOHHOﬁ
XUMHUHU

OOmas cTpaterus NpuMeHeHus (PU3NKO-
XUMHAYECKHX METOJIOB B
KOOPAMHAIIMOHHON XUMUH.
JudpakiimoHHBIE METOIBI
(pentreHorpadusi, anekTpoHorpadus,
HeHTpoHoTrpadus).
Crnektpockonuueckue MeTo sl (IMP,
OIIP, AKP, KP, y-pe3onancHas,
abcopOLMOHHAS B IIMPOKOM THANa30He
JUTHH BOJIH (0T Y@ 110 paaro4acTOTHOM
U Jp.). DIEKTPOXUMHUIECKHUE METOJIBI

YeTHBIR onpoc




(moTeHumomeTpus, nossiporpadus).
OKCTpaKIIMOHHBIE METOBI.
Kanopumerpuueckue METObL, B T.4U.
METO/Ibl TEPMUYECKOIO aHAJIN3a.
HccnenoBanust paCTBOPUMOCTH.
HMoHooOMEHHbIE METOABI.
KoMnbroTepHOE€ MOJAEIMPOBAHHKE.

7. KoopauHaiimonHele coeIMHEHUS B YcrHblii onpoc
JKUBBIX opranusMax. [lonarue o
OMOKOOPAMHAITMOHHOW XUMUHU.
buxommiekcbl 1 OMoKIIacTEpBHI.
broxomIniekcrsl ¢ aHHOHAMU
HEOPraHUYECKUX KUCIIOT.
broxomIniekcel ¢ aMHHOKHUCIOTAMHU U
OcikaMu. BHOKOMIIIIEKCHI C

HpI/IKJ'IaI[HBIe ACIICKTHI HOp(bI/IpI/IHaMI/I. TOKCHYHOCTH METAIIOB:
XUMHHU KOOPAWHAITUOHHBIX POJIb KOMHHGKCOO6pa3OBaHI/I$I.
COCJIMHEHU OCHOBHBIE aCIIECKTHI IIPpUMCHCHUA

KOOpAWHAIUOHHBIX COCIII/IHGHI/II\/JI.
KomriekcHbIe coeTMHEHNS TUIATHHBI
KaK IMPOTHUBOOITYXOJICBBIC IIPCIIapaThI.
Marepuanbl Ha OCHOBE KOMILICKCHBIX
COCIUHCHHI: IIOMHHECIICHTHBIC,
MarHuTHbIE, JOTOXPOMHBIE U TIP.
Kommniekcel B raJIbBAaHOTCXHUKCE,
AHATMTUYCCKON XUMHH M JIp. 00JIaCTSX.

2.3.2 3aHATHS CEMHMHAPCKOr0 THIA TMPAKTHYeCKHe / CeMHHApPCKHe
3aHATHA/ 1a00paTOpPHbIE PA0OTHI)

Dopma
Ne TemaTtuka 3aHsATH/paboT mexywe2o
KOHMPOJis
1 2 3

1. |JIad. padora: OOmiue cBoiicTBa KOOPIAUHAIIMOHHBIX COSAMHEHHA. JIP

2. |JIa6. padorta: JIa6. padora: KoopauHalmOHHBIE COSIMHEHUS S- U P- JIP
JJIEMEHTOB.

3. |JIab. padora: KomruiekcHble coequHeHus 0-271€MEHTOB. JIP

4. |Jla6. pa6ora: KoMIuiekCHbIC COeTMHEHHH C pa3IMYHBIMHU THIIAMU JIUTAH]IOB. JIP

5. |JIa6. padora: [IpoyHOCTH KOMIUIEKCHBIX COEIMHEHUH. JIP

6. |JIa6. padora: Onpenenenue TepMOAMHAMUYECKUX MTAPAMETPOB PEaKIIHi JIP
KOMILJIEKCOOOpa30BaHUSI.




7. |JIab. paGora: MeTobl CHHTE3a KOOPAMHALIMOHHBIX COEAMHEHHH. JIP

8. |JIa6. pabdora: PeakunoHHas ciocOOHOCTh KOOPIUHALIMOHHBIX COSAMHEHUM. JIP

9. |JIad. pa6ora: [[BeTHOCTh KOMILIEKCHBIX COCTMHCHH. JIP

10. |JIa6. padoTa: VcciemoBanue KOMILUIEKCOOOPa30BaHUS METOI0OM JIP
MTOTCHIIMOMETPHUH.

11. |JIa6. padoTa: VccienmoBanue KOMIUIEKCOOOPa30BaHUS METOAOM JIP
3JIEKTPOHHOMU CIIEKTPOCKOIIHH.

12. |JIa6. padora: [IpuMeHeHe KOMIUIEKCHBIX COeTMHEHUN JIP

2.3.3 IlpuMepHasi TeMaTHKA KypPCOBbIX PadoT (IPOEKTOB)
KypcoBsie paboTbl — HE TPELYCMOTPEHBI

24 Ilepeyenn

y‘lBﬁHO-MeTO)II/I‘IeCKOI‘O o0ecrneyeHus JJIA

CaAMOCTOAATEILHOM PA00THI 00yYAIOUIUXCS 10 IMCIUIIHHE (MOLYJII0)

[TepeueHsb yueOHO-METOUIECKOTO 00ECIICUCHHSI TUCITUTUTHHEI 110

No Bung CPC BBITIOJIHCHUIO CAMOCTOSITEIIbHON PabOThI
1 2 3
1 | TIpopabotka yueOHOTO
(TEOpPETUYECKOTO) 1. Kucenes, I0.M. Xumus KOOpAMHAIIMOHHBIX COCTUHEHHUM B 2 U.
Marepuaia Yacte 1. : yuyeOHMK U TpakTUKyM [uisi OakanaBpuata U

maructparypsl / KO.M. Kucenes. — M.: UznatensctBo HOpaiit,
2018. — 439 c. — (Cepus: bakanmaBp u MarucTp. AKaIeMHUYECKHUIl
kypc). — ISBN 978-5-534-02960-4. — Pexum mocryna:
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAEQ-
7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-
1
2. Kucenes, FO.M. XuMus KOOpJMHAIIMOHHBIX COSMHEHHIA B 2 .
Yactp 2. : yueOHUK U NPAaKTUKYM Ui OakanaBpuaTa v
maructpatypsl / FO.M. Kucenes. — M.: U3narensctBo IOpaiir,
2018. — 229 c. — (Cepwusi: bakanaBp u Maructp. AKaJeMUIeCKHA
kypc). — ISBN 978-5-534-02962-8. — Pexxum mocryna:
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-
D309512FB4BF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-
2
3. Heymaumna, JI. K. XumMusi KOOpIMHAMOHHBIX COCITUHEHHN :
yuebHoe mocobue Ui akagemudeckoro OakamaBpuara / JI. K.
Heynauuna, H. B. Jlakuza. — M. : M3garenscTBo IOpaiit, 2018. —
123 ¢. — (Cepus : Yuusepcutersl Poccun). — ISBN 978-5-534-
05861-1. — Pexunm JIOCTyTIa : www.biblio-
online.ru/book/E339FDAA-BI8F-47A7-8CB9-28C4D6B4D56F

4. Metonyeckre peKOMEH/Iallii K OpTraHu3aliy ay AUTOPHOW U
BHEAYIUTOPHOM (CaMOCTOSITETIbHOI) pabOThI CTYACHTOB!



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
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

Metonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. IlounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckwii roc. yH-T,
2018. 89 c.

2. |IloaroroBka k Tekymemy (1. Heynauuna, JI. K. XuMusi KOOpIMHALMOHHBIX COEAWHEHHUH :
KOHTPOJTIO ydeOHOe mocoOue miia akajaemudeckoro OakamaBpuata / JI. K.
Heynaunna, H. B. Jlakuza. — M. : U3garenscTtBo IOpaiit, 2018. —
123 ¢. — (Cepus : Yuusepcuretsl Poccun). — ISBN 978-5-534-
05861-1. — Pexum J0CTyTa : www.biblio-
online.ru/book/E339FDAA-B98F-47A7-8CB9-28CAD6B4D56F

2. MeTtoauieckue peKOMEHIallUY K OpraHu3aIuy ayJUTOPHOU U
BHEAyJIUTOPHOM (CaMOCTOSTEIbHON) pabOThI CTYIEHTOB:
Metonudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. ITounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aHckwii roc. yH-T,
2018. 89 c.

Y4eOHO-METOIMYECKHE MaTepUabl sl CAMOCTOSATEILHON padOThl 00yYarouuXxcs U3
YHCJa MHBAJIMJIOB U JIMI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3)
IPEIOCTABIIAIOTCA B (popMax, alalTUPOBAHHBIX K OTPAaHUYEHUSIM UX 310pOBbS U
BOCHPUATHS UHPOPMALUU:

JIst L ¢ HapyIIEHUsIMHA 3pEHMUSL:

— B IIeYaTHOM (popMe yBEIMUYEHHBIM MIPUPTOM,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JIyist Ian ¢ HapyIIEHUsIMHA CITyXa:

— B IeyaTtHou popme,

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA.

JList Jin ¢ HapyIIEHUsIMA ONIOPHO-ABUTATENIBHOIO allapara:

— B IeyaTtHou popme,

— B (hopMe JIEKTPOHHOr'O IOKYMEHTA.

JlaHHbBIN TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa
oOyJarommmxcs.

3. O0pa3oBaresibHbIC TEXHOJIOTHH

B xome u3ydeHus: TUCIUIUIMHBI TIPEyCMOTPEHO WCIOJB30BaHUE CIICTYIOIINX
00pa30BaTEeNLHBIX TEXHOJOTHA: METOJ TPOOJEMHOTO W3JIOKEHHS MaTepuana;
CaMOCTOSITEJIbHOE UYTCHHWE CTYJCHTAaMH YYeOHO-METOJWYECKOW U  CIPaBOYHOU
JUTEepaTyphl W TOCIEAYomeld CBOOOMHONH JMCKYCCHM TI0 OCBOSHHOMY HMH
MaTepuajy; HCIOJb30BaHNE, WILIFOCTPATUBHBIX BHICOMATEPHAIOB C ITOMOIIBIO
MYJBTUMEAMHHOTO 000pya0oBaHMs. TEXHOJOTHU JUYHOCTHO-OPUCHTHPOBAHHOTO
oOydeHusi, TO3BOJLIIOIIME  CO3JaBaTh  HMHAWBHIyaJbHBIE  00pa30BaTEIIbLHBIC
TEXHOJIOTHH.

KOMIIETCHTHOCTHBI ~ TOJAXOJ B paMKax MPEnoJaBaHus  JUCIMILIAHBI
peanu3yercss B MCIOJIB30BAHUHM WHTEPAKTHBHBIX TEXHOJOTHH M aKTUBHBIX METOJOB
(mpoGrniemHast Jiekiusi, paboTa B MajblIX TPYIMIax) B COYCTAHUU C BHEAYIUTOPHOU
paboToii.


http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F
http://www.biblio-online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F

NudopmarmonHbie TEXHOJOTHH, MPUMEHSEMbIe TTPU U3YYCHUU JUCITUTLIUHBIL:
WCIIOJIb30BaHWE WH(POPMAIMOHHBIX PECYpCOB, TOCTYMHBIX B HHGOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOMN ceTh MHTepHeT.

AnanTtuBHble 00pa3oBaTEIbHbIE TEXHOJOTUM, MPUMEHSEMBbIE MPU H3YYEHUU
JACHUIUIAHBI — I JIAL C OTPAHWYEHHBIMM BO3MOXKHOCTSIMH  3JI0POBbSI
MPEyCMOTPEHA OpraHU3alMsl KOHCYJbTAIMA C WCIOJIb30BAHUEM JJIEKTPOHHOU
MMOYTHI.

4. OueHo4YHbIe CpPeACTBA VISl TEKYIIEro KOHTPOJS YCHeBAeMOCTH M
MPOMEKYTOUYHOM aTTeCTAUN

OueHouyHblE  CpEeACTBAa  MPEIHA3HAYEHbl Uil  KOHTPOJISI M OLICHKH
00pa30BaTeNbHBIX JOCTHKEHUN OO0Yy4YaloIIMXCs, OCBOUBIIMX IMPOTpaMMy Y4YeOHOMU
JUCHUTUINHBI « XUMHUSI KOOPAUHALMOHHBIX COCTUHEHUIN».

@oHJ OIEHOYHBIX CPEICTB BKJIIOYAECT KOHTPOJIbHBIE MAaTE€pUabl IS
MPOBEJCHUSI TEKYIIero KOHTPOJsA B (opMe YCTHOTO ONpoca M OTYETOB IO
7a00paTOpPHBIM paboTaM U MPOMEXKYTOUYHON aTrecTamuM B (opMe BOMPOCOB K
3a4ery.

CTpykTypa OLEHOYHBIX CPEICTB /I TeKylleid U NPOMEeKYTOYHOI
arTecTanuu

Kon u HaumeHoBaHue HanmeHoBaHuE O1ICHOYHOTO CpeACTBa
Ne Pe3ysbrarel 00y4eHust
HHIUKATOpA . IIpomexyTouHas
n/n (B cooTBeTcTBMU C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
3HAeT OCHOBHBIC TEOPHUM | YCTHBIN OMPOC Bompoc Ha 3auere
CTPOEHUS
KOOPIVHAIIMOHHBIX
COEeIUHEHUM
HIIK-1.1. OcywecTBisier | ymeer HCIIOJIB30BaTh | JlabopaTopHas pabora Bomnpoc Ha 3auete
CTaHJapTHBIC — OMEPAUNH | coppeMeHHBbIE (DUBUKO-
o HPEATAraeMbIM |y prvijigeckue MOIXOMBI,
METOAUKAM
CTOZIXaM, MIPUEMBl 1 METOJIBI IS
HalpaBJICHHLIC Ha
! MOJTy4eHHe y | H3YHcHHd
HCCTIeIOBAHNE 0COOCHHOCTEH
XUMHYCCKUX CO@[[I/IHeHI/II\/'I HPOTeKaHHH peaKHHH
pasnuuHOM mpupoxsl u | KOMIUICKCHBIX YACTHIL
MaTepUalioB HA UX OCHOBE | BIAJEET ocHOBHBEIMH | JlaboparopHas pabora Bormpoc Ha 3auere
METOJIMKAMHU CHHTE3a U
HACCIETOBAHUS
KOOPAMHALIMOHHBIX
COEJIMHEHUH
3HaeT TEOpETHYECKUE | YCTHBIN OIpoc Bomnpoc Ha 3auere
ACIICKThI CHHTE3a H
WIIK-1.2. Bribupaer OCHOBEL METO
JIOB
OIITUMAJIBHBIC
UCCIIeJOBaHUs
nabopaTopHble  METObI
KOOPJIMHAIIMOHHBIX
o | momyHeHmA " coenunenmit
HCCIIeIOBAHMS A
. | ymeer wiaHupoBatk | JlaboparopHas paboTa Bomnpoc Ha 3auete
XUMHYCCKHX COCIUHCHHUN .
N XUMHYCCKHUH
pPa3IMYHON TPUPOABI H
JKCIICPUMEHT,
MaTepHUaJIOB HA HX OCHOBE (bopMHpOBaTE  HayuHBIi
MOJTXOJT K BEIOOpY




MCTOOOB CHUHTC3a u

HCCIIeJOBAHUS
KOMIUIEKCHBIX
COEMHEHUH
BJazeeT npuemamu | JlaboparopHas paborta Bompoc Ha 3auere
BbIOOpA ONTHUMAJTbHBIX
YCIOBUM U MapaMeTpoB
ULt MOy YCHHSI u
UCCIIeJOBaHUS
KOMIUIEKCHBIX
COEIMHEHU
UIIK-4.1. TIporHo3upyet |3HaeT 00 MCIIOJIB30BAHNUM | Y CTHBIH OMpPOC Bomnpoc Ha 3auete
CBOWCTBA XUMHUYCCKUX KOOpAVMHAIIMOHHBIX
COENMHEHNH 1| coenuHeHuit B
MATCPHAOB  HA  OCHOBC | pasnyygpix  06macTsaX
JaHHBIX 00 HX .
YEJIOBEUYECKOM KU3HU
XMUMHUYECKOM CTPOECHHUU
yMeeT HACTIONIB30BaTh | JlaboparopHas pabora Bompoc Ha 3auere
IIOJIy4YEHHBIE 3HAHUS
JUISt MMOCTAaHOBKH,
MPOBEJICHUS u
HWHTEPIIPETaluU
pe3yJIbTaToOB
3KCIEPUMEHTAIILHON
paboThI
BlIaJIeeT HaBblkaMu | JlabopaTopHas pabota Bomnpoc Ha 3auete

WCIIONIB30BaHUs 3HAHUHI
U yMEHHH B oO0nacTu
KOOPIWHALIMOHHOU

XUMUU B NPAKTHUYECKOU

JEATENBHOCTU
UIIK-4.2.  Omnpexpenser | 3HaeT obmactu | YcTHBIH onpoc Bompoc Ha 3auere
obmactn BO3MOXKHOTO | BO3MOKHOTO NPHMEHEHHS
MIPUMEHEHMSI PA3IMYHBIX | KOOPAMHAIMOHHBIX
COEIMHEHU U | COCIUMHEHUMU
MaTepHaoB B | yMeeT MHcCHonb30BaTh Ha | JlaboparopHas pabora Bomnpoc Ha 3auere
3aBUCHMOCTH ~ OT  MX | NPaKkTHKE TEOPETUYECKHUE
CBOMCTB 3HAHUSA U ONpeIeNeHUs

obiact MIPUMEHEHUS
KOOPpAUHAIMOHHBIX
COEIMHEHU I

BlIJIeeT MPaKTUIECKUMHU
MpHeMaM# HCIIOJIh30BAHMUS
MEXKTUCIIHTUTHHAPHBIX
3HAaHUH IS OTpeNCICHUS
obnactu MIPUMEHECHUS
KOOPAWHAIIHOHHBIX
COEIMHEHU I

JlabopaTopHnas pabota

Bompoc Ha 3auere




TunoBble KOHTPOJIbHbIE 33JaHUSI WJIH HHbIe MATEPHAJIbI, HEOOXOAUMBIE s
OLCHKU 3HAHUM, YMEHHMH, HABBIKOB U (WIH) ONbITA JAeATeJbHOCTH,
XapaKTEePU3YyIOUIUX 3TANbl (JOPMHUPOBAHUA KOMIIETEHUHH B Mpouecce 0CBOCHUSA
o0pa3oBaTe/ibHON POrpaMMbI:

Yemmuwui onpoc
Komnerenuuu npoBepsiemblie onieHOUYHbIM cpeacTeom: IIK-1, ITK-4

Tema: «OCHOBHBIE NOHSTHS XUMHUH KOOPANMHAIUOHHBIX COCI{HHCHHﬁ»

1. Kparkasg uctopusi pa3BUTHS XUMUU KOOPJIMHAIIMOHHBIX COCIMHEHMUII.

2. OOmue cBeeHUS U MOHIATHS O KOOPIUHAITMOHHBIX COSTUHCHUSX.

3. llenTpanpHBIi aTOM — KOMIUIEKCOOOpa3oBaTelb, JIMTAHIbl, BHYTPEHHSA U
BHEIIIHSS KOOPAUHAIIMOHHBIE C(ephl.

CreneHb OKUCIICHUS U KOOPAUHAIIMOHHOE YKCIIO 1IEHTPaIbHbIX HOHOB.
JleHTaTHOCTh JIMTaH/I0B.

Knaccuduxanus v npaBuia HOMEHKJIATYPbl KOOPIUHAITMOHHBIX COSTUHECHUIM.
JleTanbHble, IOJHBIE U COKPAILICHHBIE POPMYJITBI KOOPIUHAITMOHHBIX COSTUHECHUM.
N3oMeprsi  KOMIUIEKCHBIX ~ COCIMHEHWW:  THApPATHAas,  HMOHU3AlMOHHAS,
KOOpAMHAIMOHHAS (B T.4. KOOPAWMHAIIMOHHAS MOJUMEpHs), CTPYKTYpHas, U30MEpus
CBSI3U, TEOMETPUYECKasl, ONTUYECKas U KOHGOPMAIUOHHAS.

9. BnumsHue THma HM30MEpPUH KOOPIWHAIIMOHHOTO COEAWMHEHHS Ha ero (Qu3ukKo-
XMMUYECKUE CBOMCTBA.

© N o g s

Tema: «XnMuueckasi CBsi3b B KOOPAMHAIMHUOHHBIX COCIUHCHUAX)>

1. MopenbHbie MOAXO0MbI K OOBICHEHUIO MApaMETPOB XMMHUYECKOTO CBSI3bIBAHUS B
KOOPJIMHAIIMOHHBIX COCIMHEHHUSIX.

2. DIEeKTPOCTATHYECKUH TOAXOA: MOJEIb MYJIbTHIONBHBIX B3aUMOICHCTBUN U
KOHIICTILIUS AJICKTPOHEUTPAIbHOCTH.

Teopus KpUCTAUIMYECKOTO TTOJIS.

OOBsICHEHHE CIIEKTPAIIbHBIX 1 MAarHUTHBIX CBOMCTB KOMITJISKCOB.

[IpoGnema cTabunu3ay COCTOSHUN OKUCTIEHUSI KOMILIEKCOOOpa3oBaTeIIeH.
Dddexr SAna-Temnepa.

MeTo/1 BaJICHTHBIX CBS3EH.

Hu3ko- 1 BEICOKOCITMHOBBIE KOMITJIEKCHI.

BHyTpu- 1 BHEIIHEOPOUTAIbHBIE KOMILICKCHI.

10 Teopus moJist TMTaHA0B KaK pa3BUTHE TEOPUHN KPUCTAJUIMYECKOTO TMOJIA.

11. AHanu3 BO3MOXXHOCTEM W OTpaHMYCHUN TMPUMEHEHHUS IMOJXO0J0B K OINHCAHUIO
XUMHYECKOM CBSA3HM B KOMIUIEKCHBIX YaCTHUIIAX.

©WooN Ok



Tema: «KommiekcooOpa3zoBaTeu v JUTAHIbI»

1. OG30pHBIN aHAIN3 KOMILIEKCOOOPA3YIOIMUX CBOMCTB XUMHUYECKHX DSJICMECHTOB:
3HAYCHUS] KOOPIAWHAIIMOHHBIX YHCEN, XapaKTepHbIC JUTaHIbl, YCTOWYMBOCTU U
reoMeTpUs KOMIUJICKCOB, HanOoJiee aIeKBaTHbIE MOJIEIIH CTPOSHUST KOMILICKCOB.

2. OO6mras xknaccuuKaIys JIATaHIO0B.

3. Jluranmbl MOJEKYJSIPHBIX KOMIUIEKCOB: aTOMBI, HMOHBI, JUTOMO-, TIOJUTOMO- H
reTeposIepHbIC HEOPTAaHUIECKUE MOJICKYJIbI, OPTAaHUYECKUE COCTUHCHHS.
AMOUICHTATHOCTH JIMTAH/IOB.

XenaTHbIC JIUTAH/IbI, TOHSITHE O XEJIATHOM U TOJIUXeIaTHOM A deKTax.
MakporuKIndecKre JTUTaHIbl, UX Kiaccuukaims mo SAuMupcromy.
Makpouukaudeckuit 3¢ exT.

JIuraHnapl KOMIUIEKCOB ¢ MHOTOIICHTPOBBIMU KOOPAMHAIIMOHHBIMU CBS3SIMH.
Jlurauap! A¥- U TOMUSACPHBIX KOMILICKCOB.

10 MouiekyJibl pacTBOpPHUTEIICH KaK JIUTaH bl COJTbBATOKOMILJIEKCOB.

©oo~N A

Tema: «TepMoanHAMHUKA KOMILIEKCOO0OPa30BaAHUSA»

1. TepmoanHaMUUYECKUE XapPaKTEPUCTHUKH PEAKIHUN KOMIUIEKCOOOpa30BaHUS, HX
B3aHMOCBS3b.

KoHCTaHTBI yCTOMUYMBOCTU KOOPAMHAIIMOHHBIX COCAUHECHUH.

Pacuertsl paBHOBeCHI KOMITIEKCOOOpa30BaHUsI.

OcHoBHBIC (PAKTOPHI, BIUSIONINE HA YCTOWYHNBOCTh KOMITJIEKCOB.

Psn UpBuHra-YunbsMca 115l ”30XOPHO-U303aPsIHBIX HOHOB.

3aKOHOMEPHOCTH HM3MEHEHHUSA TOCJIE0BATEIbHBIX KOHCTAHT YCTOMYHUBOCTH
(ctatuctrueckass ®W "XuUMHYecKas" KOMIIOHCHTBI, BJIMSHHUE IIPUPOJLI JIUTAH/A,
CIIMHOBOT'O COCTOSIHUS, THOPUIU3ALINN ).

7. TepMoauHaMHKa XeJIaTHOTO, MOJIUXEIATHOTO U MAKPOIUKINYECKOTr0o d(PhEeKTOBR.
8. Bmusame pacTtBOopuTenas KaK Cpeabl W XMMHYECKOTO  peareHTa Ha
KOMILIEKCOOOpa30BaHuUE.

ok own

Tema: «CuHTE3 M PpeaKUMOHHAA CIOCOOHOCTH KOOPAMHALMOHHBIX

COeIMHEHUID)

1. Crpaterust cuHTE€3a KOOPJAUHAIIMOHHBIX COCTMHEHH.

2. llpsMble 1 KOCBEHHBIE IyTH CHHTE3A.

3. TepMonnHaMu4eckd U KUHETUYECKU KOHTPOJIMPYEMbIE pEaKLMU CUHTE3a.

4. IlpuMmepsl cHHTE3a KOOPAMHALMOHHBIX COECIUHEHUH C MOHOJEHTaTHBIMH,

XEJIaTHBIMU U MaKPOLIMKINYECKUMU JIUTaHIaMHU.

5. OcobeHHOCTH CHHTE3a MOJUSACPHBIX COSTUHEHUH.

6. TemmuiaTHbI CHHTE3 KOMILJIEKCHBIX YACTHII.

7. Metoabl CHUHTE3a, CBSI3aHHBIC c 3aMOpaKUBaHUEM paBHOBECUH
KOMILIEKCOOOpa30BaHUsI.

8. OkxwucieHue WM BOCCTAHOBJIICHHE JOMHHHUPYIOIIETO KOMIUIEKCA B CHCTEME
KOMIIJIEKCHBIX YaCTHII.



9. Knaccuduxanus peakunii KOMIUIEKCHBIX YaCTHII.

10. ®opmanbHasi KHHETHKA OMMCAHUS PEaKIIU.

11. IToHsITHE O KHHETHYECKOW YCTOMYMBOCTU KOOPANHALMOHHBIX COETMHEHH .
12. MexaHu3MBbl peakiiil 3aMeIIeHUs JTUTa0B.

13. DddekThl TpaHC-BIMAHUSA B KBaIPATHBIX U OKTa3IPHUECKUX KOMILIEKCAX.

Tema: «PU3NKO-XUMHYECKHE M€E€TOAbI B KOOpHHHaHHOHHOﬁ XUMHUN»

1. Obmas  crTparerus  TpUMEHEHUS  (PUBHKO-XMMUYECKHX  METOJIOB B
KOOPJWHAIIMOHHOW XUMUMU.

2. JudpaxiroHHbIe METO/IBI (pentrenorpadwusl, 3JeKTpoHOTpadus,
HeHlTpoHoTrpadus).

3. Cnekrtpockonmyeckue wMeroael (AMP, OIIP, 4KP, KP, vy-pe3onanchas,
abcopOIMOHHAsT B MIMPOKOM JAuarna3zoHe JJIMH BoJH (0T Y® 10 paano4acToTHON U
ap.).

DNEKTPOXUMHUUECKUE METOIBI (TOTEHIIMOMETPHUS, OJISIporpadus).
OKCTPaKIIMOHHBIE METOIBI.

Kanopumerpruueckue METObI, B T.4. METOJIbI TEPMUYECKOTO aHAIHU3A.
HccnenoBanns paCTBOPUMOCTH.

MoHOOOMEHHBIE METOEL.

KommnerorepHoe MOaeInpoBaHue.
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Tema: «HpI/IKJIaIlHLIe ACNECKTHI XUMHUH KOOPANHAITUOHHBIX COGIIHHCHPIﬁ»

=

KoopanHalilnoHHbBIE COEUHEHHNSI B )KUBBIX OpPTraHU3Max.

2. Tlonatue o GMOKOOPIMHAIMOHHON XUMUHU. BUKOMIIIEKCHI M OMOKIIACTEPHI.
BHOKOMIIIIEKCHI ¢ aHHOHAMHU HEOPTaHUYECKUX KUCIIOT. BHOKOMIUIEKCHI €
AMUHOKHUCTIOTaMH U OenkaMu. brokoMIuiekesl ¢ mopupruHaMu.

TOKCMYHOCTH METAJUIOB: POJIb KOMILJIEKCOOOPA30BaHMSL.

OCHOBHBIE ACNIEKThI IPUMEHEHHSI KOOPAMHALIMOHHBIX COEUHEHNN.
KoMIuIeKCHBIE COEUHEHHNS TUIATUHBI KaK IIPOTUBOOITYXOJIEBBIE IPETapaTHI.
Marepranbsl Ha OCHOBE KOMIUIEKCHBIX COCAVUHEHHW: JIFOMUHECLICHTHBIE,
MarHuTHble, HOTOXPOMHBIE U TIP.

7. Komruiekchl B raJibBaHOTEXHUKE, aHATUTUYECKOW XUMHH U Ap. 001acTAX.

ook ow

Kpurepuu ouenkmu:

Kpurepuu Ouenka YpoBeHb
1) moynHOE pacKpbITHE BOMPOCA; «OTIMYHO MOBBIIICHHBIN
2) yKa3aHWe TOYHbIX HA3BaHUU U (IpOJBUHYTHIN )
ONPELIEIICHNN; YPOBEHb
3) mpaBuibHas GOPMYITUPOBKA TTOHITHI U
KaTEeropui;
4) caMOCTOSITEILHOCTh OTBETA, YMEHHE




BBOJINTH M UCIIOJIb30BaTh COOCTBECHHBIE
Kiaccu(ukanuy u KBamupuKauu,
aHAM3UPOBATh U JIeJIaTh COOCTBCHHBIE
BBIBO/JIBI 110 pAaCCMaTPUBAEMOU TEME;

5) UCIOIL30BAHKE JTOTIOJHUTEILHOU
JUTEPATYPHI U UHBIX MAaTEPHAJIOB U JIP.

1) HETOCTATOYHO TIOJTHOE, TI0O MHEHHIO
IPEToaaBaTels, pACKPHITHE TEMBI;

2) HeCyIleCTBEHHbIE OIIMOKH B
OTIpE/ICTICHUH TOHSATUI 1 KaTeTOpUi U T.
1., KapJIMHAJIBHO HE MEHSIOIINX CYTh
U3JI0KEHUS;

3) ucrnosb30BaHUE ycTapeBLIeH yueOHON
JUTEPATYPhl U APYTUX HCTOYHHUKOB.

«Xopouio»

0a30BbIil YpOBEHB

1) oTBET OTpaxkaeT 00IlIee HANPaBICHUE
M3JI05KEHUS JICKIMOHHOTO MaTepuala u
MaTepuralia COBpEMEHHBIX YUYCOHUKOB;
2) HAJIMYKE IOCTATOYHOTO KOJIMYECTBA
HECYIIIECTBEHHBIX WM OJHOMN-IBYX
CYIIECTBEHHBIX OIMMUOOK B OMPEICICHUH
MOHSATHUMN Y KaTETOPUH U T. I1.;

3) UCToONb30BaHUE yCTapEBIIECH yueOHOM
JUTEPATYPBI U IPYTUX UCTOYHUKOB;

4) HecmIOCOOHOCTh OCBETHUTH
npoOJieMaTUKy y4eOHOU JUCIUIUIMHBI U

Ap.

«YIIOBJIETBOPUT
EIBHO»

MTOPOTOBBIM
YPOBEHB

OT14eTnl MO 1200paTOPHBIM padoTam

Komnerennuu nposepsiemblie oneHouHbIM cpeacTBom: IIK-1, ITK-4

Ilepedennb 1a00paTOPHBIX padoT

JIa6. pabdora: O6mMe cBOMCTBa KOOPIUHAIIMOHHBIX COSIUHEHUM.

JIa6. padora: KoopanHamOHHbIE COEAMHEHUS S- U P-3JIEMEHTOB.

JIa6. padora: KomiiekcHbie coenuHeHus d-371€MEHTOB.

JIa6. pabora: KomIjieKCHbIE COSTUMHEHUN C pa3IMUYHBIMU TUIIAMU JIUTAH]IOB.

JIa6. padora: [[poyHOCTh KOMIUIEKCHBIX COCIMHEHMUIA.

KOMILIEKCOOOpa30BaHUsI.

JIa0. pabora: Onpenenenue TepMOANHAMUYECKUX TAPAMETPOB PEAKIIUI




JIad. paGora: MeTo bl CHHTE3a KOOPIANHALMOHHBIX COETMHEHHIA.

JIa6. padoTa: PeakiinonHas criocOOHOCTb KOOPAWHAIIMOHHBIX COCTMHEHUH.

JIa6. padora: [[BEeTHOCTh KOMIUIEKCHBIX COCIMHEHMUIA.

JIao0. paﬁoTa: HccnenoBanue KOMHJ’IQKCOO6p3,30BaHI/I$I MCTOAOM INIOTCHIHHUOMCTPHH.

JIa6. padora: VccnegoBanrue KOMIUIEKCOOOPA30BaHUS METOOM JIEKTPOHHOM
CHEKTPOCKOIHUHU.

JIa0. padora: [I[pumMeHEeHNE KOMIUJIEKCHBIX COEIUHEHUN

Yka3aHusi K COCTaBJIEHHUIO OTYETOB O BHINOJHEHUH paGOTbl

Bce HaOmroneHHss W BBIBOABI O SKCHEPUMEHTANBHOM paboTe clieayeT
3aHOCUThH B pabouuil XypHaj, OTpaKaroUMi BCI0 padoTy ctyaeHTa. Ha oOmoxke
WIM Ha NEPBOM CTpaHULE JKypHajia JIOJDKHBI OBITh HamucaHbl (hamMuiIvs

CTyACHTa, €0 HMHHUIHAJIbI, HOMCP TIPYIIIIbI W HA3BAHHUC IIPAKTHUKYyMaA. 3amnucu B

KYpHAJIC IIPOU3BOIAT TOJIBKO YCPpHUIaMU, JJaKOHHNYHO, dKKYpPaTHoO,

HEIOCPEICTBEHHO I0CIIE ITPOBEICHMS OIbITA. 3aIUCh JTOJKHA CONEPKATh!
1. JlaTy BbIIIOJIHEHUS paOOTBHI.

Ha3BaHue TeMbl 1 Ha3BaHHUE ONBITA

ITocnenoBaTenbHOCTh MPOBEACHUS ONIEPALMN OIIBITA.

Onucanne yCcloBH MPOBEAEHUS OIbITA.

PucyHOK unm cxemy HCIosib3yeMoro npubopa.

YpaBHEHUS BCEX MPOUCXOSIINX B ONBITAX PEAKIIAMN.

N3MeHeHne OKpacku BELIECTB, BBIICICHUE U XapaKTep OCaKa.

Pacuetsl, mpoBOAMMBIE TP BBIMOJIHEHUU PAOOTHI.

© ©o N o gk~ w N

OTBeETHI HA IOCTABJIEHHBIE B PYKOBOACTBE BOIPOCHI.

10. BeIBOJEL.

Kpurepun oueHku

Kpurepuu Ouenka YpoBeHb
Brnanenne  HaBblKaMU  IUIAaHHUPOBAHMS, 3a4TEHO MOBBIIIEHHBIN
MIPOTHO3UPOBAHUS 151 IIPOBEICHUSA (IpOJBUHYTHIN )
XUMHUYECKOTO IKCIIEPUMEHTa, 0€30MacHOI YPOBEHB




paboThl B XHMHYECKOW J1abopaTopuu;
BJIQJICHHE TMpUeMaMu  pa3paboOTKu H

peann3anuu METOJ0B CHUHTE3a
KOOPJWHAIIMOHHBIX COCIUHCHUM;
BJIAJICHUE  TEXHUKOM  DIKCHEPUMEHTA,
MpueMaMu U3MEpPEHUS buzruecKux

BEIMYMH C  33JaHHOM  TOYHOCTHIO;
BJIaJCHUE  HaBbIKaMU  paboOThl  Ha
npubopax, aHaiM3a M HHTEpIpEeTaUN

IIOJIyYEHHBIX DKCIIEPUMEHTAIIBHBIX
pEe3yIbTaTOB.
Brnanenune HaBBIKAMH IIPOBEJCHUSA 3a4TEHO 0a30BBIi YPOBEHb

XUMHUYECKOTO IKCIEPUMEHTa, O€30MacHOM
paboTbl B XMMHUYECKOW J1abopaTopuu;
BJIaJICHUE METOAAMHU CHHTE3a
KOOPIMHAIIMOHHBIX COCTMHEHHUI;
BIIQJICHUE  TEXHUKOW  JKCIEPUMEHTa,
npueMaMu  U3MepeHus  (PU3NYECKUX
BEJIMUYMH C  3aJaHHOW  TOYHOCTHIO;
BJaJICHUE  HaBbIKAMH  pabOTBl  HA
npubopax, aHaiM3a W HUHTEPIPETALUU

HOJTyYEHHBIX AKCTIEPUMEHTAJIbHBIX
pE3yIbTATOB.

OTtcyTcTBUE BJIAJICHUS HaBBIKAMM | HE 3aYTEHO YPOBEHb
XUMHUUYECKOTO IKCIIEPUMEHTa, O€30MacHOM He chopMupoBaH
paboThl B XUMHUYECKOH JabopaTopuu;

HEBJIJICHUE METO/IaMH CUHTE3a

KOOPJIMHALMOHHBIX COEIMHEHHI;

OTCYTCTBUE BJIAICHUS TEXHUKOU

DKCIIEPUMEHTa, TIpHUEeMaMu HU3MEpEHUs
bu3MYeCKuX  BEJIMYMH C  3aJIaHHOM
TOYHOCTHIO; OTCYTCTBUE BIIAJICHUS
HaBBIKAMH Pa0OTHI HA MPUOOpaX, aHATU3a
u UHTEPIPETAINH MOJTYYEHHBIX
HKCIIEPUMEHTAIILHBIX PE3YJIHTATOB.

3adyeTHO-IK3aMEeHAIHOHHbIC MATEPHAJIbI
JJIS IPOMEKYTOYHOM aTTecTalMu (IK3aMeH/3a4eT)

Bomnpocs! AJ1s1 IOATOTOBKH K 3a4€Ty
KomnereHuuu npoBepsieMmble OlleHOUYHbIM cpeacTBom: I1K-1, ITK-4

1. OcHOBHBIE TOHATUSA KOOPAUHALMOHHOW TEOPUHU.
2. Tumbl KOMIUIEKCHBIX COEIMHEHHUWA MO KJIaCCU(PUKALMK JUTAHNIOB, 3apsiay
KOOPJIMHALIMOHHOM Cepbl, YUCITy IIEHTPATBHBIX aTOMOB.



3. HomeHkaTypa KOMIUIEKCHBIX COETMHEHUM.
4. 3omepusi KOMILIEKCHBIX COETUHEHUH.
5. Ilpupona XMMUYECKOM CBSI3M B KOMIUIEKCHBIX COEAMHEHUAX. METO/ BaJ€HTHBIX
CBSI3€M JJIs1 ONMCAHUS KOOPIMHAIIMOHHBIX COCIUHEHHM.
6. Teopus kpucrammmueckoro moist (TKII). Pacmemenue d-opOurtaneit B
OKTA3IPUYECKOM U TETPASIPUUECKOM IIOJIE.
7. DOHeprus pacuHICIUICHUs, DJHEPrusl CIApUBaHUS U DSHEPrus CTaAOWUIU3ALUU
KpUCTALTNYECKUM TosieM. CIIEKTPOXUMUYECKH PsI/I JINTAHIOB.
8. Ilonsatue o teopun fAHa-Tennepa, TETparoHaJIbHOE MCKAXKEHUE OKTA3IPUUYECKUX
KOMILJIEKCOB.
9. Omnepretuueckass auarpamma MO KOMIUIEKCHBIX coeauHeHuil. llocTpoenue
IPYNIOBBIX OpOUTANIe U UX B3aUMOJIEUCTBHE C OpOUTAISIMU LIEHTPAJIBLHOTO aToma,
G- U T-JIOHOPHBIE U aKLIENTOPHBIE JTUTAH/BI.
10. Ucnoap3zoBanue TKII m MMO st oOBsSICHEHMS ONTHYECKHUX M MAarHUTHBIX
CBOMCTB KOMIUIEKCHBIX COCTMHEHU.
11. KommuiekcHbIE COEUHEHHUS S- U P-3JIEMEHTOB.
12. KomIutekcHbie coequHeHUs d-3JIEMEHTOB.
13. KapO6oHuibl, MeTaIOKapOEHbI, METAJIIONECHBI, (QYyIIIEPUIbL.
14. KoMruieKCchl ¢ MaKpOIMKINYECKUMHU JIMTaHIaMHU.
15. [lonusinepHble KOMILIEKCHI.
16. MexaHn3Mbl peaklfil KOMIJIEKCHBIX COEUHEHHI.
17. B3aumMHoe BIMSHUE JIUTAHJIOB B KOOPJAMHAIIMOHHOM cepe.
18. VYcrolunBOCTH KOMIUIEKCOB B pacTBOpax M OCHOBHbIE (DAaKTOpBI, €€
ONPEIEIIAIOIIHE.
19. JlaOWJIBHOCTP M MHEPTHOCTh. OHTPONUMHBIA BKJIAJl B HHEPreTUYECKYIO
YCTOMUYMBOCTh KOMILUIEKCOB, COJBBAaTHBIN 3((deKT, XenaTHbld 3(dext, mnpaBuia
uukioB JI.A.Uyraesa.
20. MudpakuvoHHbIE METOIbl HCCIEIOBAHUS KOOPAMHALMOHHBIX COEIUHEHMIA:
peHTreHo(a3oBBIii M PEHTTEHOCTPYKTYPHBIM  aHAJIM3bI,  HEUTpOHOTrpadus,
ANeKTpoHOTpadus.
21. CnektpajibHble METOJbl MCCIEAOBAHUA: 3JIEKTPOHHBIE CIEKTPhl B BUAUMOM U
Y®-ob6nactu, konebarenvHass cnekTpockornus (MK- w  koMOMHAIMOHHOTO
paccesHusi), cnektpockonus OIIP, AMP, SAKP, EXAFS-cnekrpockomnus,
CIIEKTPOCKONUS LIUPKYJISPHOTO AUXPOU3Ma.
22. MWccnenoBaHWs OSJCKTPOTPOBOAHOCTH ¥ MAarHUTHOM — BOCIIPUUMYHBOCTH.
HccnenoBanus AUIOIBHBIX MOMEHTOB. MIMIienanc-cnekTpockonus.
23. TepmorpaBUMETpUS U MACC-CIIEKTPOMETPHUS KOMIUIEKCHBIX COCIUHEHUM.
24. ITpuMeHEHNE KOMIUIEKCHBIX COCIUHEHUN B XMMHUYECKOW TEXHOJIOTHH, KaTalu3e,
MEIUIMHE U YKOJIOTHH.

Kpurepun onieHMBaHMS 1O 3a4ETy:

OTBET OLICHUBAETCS «3aYTEHO», €CIIU CTYICHT:
MOJIHO PACKPBUI COJIep)KaHWe MaTepuaia B 00JacTH, TNperyCMOTPEHHOU
MIPOrPaAMMOM; M3JI0KUIT MATEPUAT TPAMOTHBIM SI3bIKOM B ONPEAECIEHHON JOTHYECKOU



IIOCJIEIOBATEIBHOCTH, TOYHO MCIIOJIB30BaJl TEPMHUHOJIOTHIO; IIOKa3aJl yMEHUs
WJUTKOCTPUPOBATh  TEOPETUYECKHUE TOJIOKEHUS KOHKPETHBIMM IPUMEpaMU U3
IIPAKTUKH; MPOJAEMOHCTPUPOBAIl YCBOEHNWE M3YYEHHBIX COIYTCTBYIOIIHUX BOIPOCOB,
c(OPMUPOBAHHOCTh M YCTOMYMBOCTH 3HAHHWH; OTBEYA]l CaMOCTOATEIbHO 0e3
HABOJALIMX BOIPOCOB; BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBEIICHHUU
BTOPOCTENEHHBIX BOIIPOCOB.

OTBeTt OLICHHUBACTCA «HE3AYTEHO0>» B CICAYIOIHNX ClIydasaX:

HE PACKpPBITO OCHOBHOE COJIEp)KaHHE Y4eOHOTO METOAMYECKOro MaTepHuaa;
oOHapy>KeHO HEe3HAHUE W HETIOHMMAaHHUE CTYJACHTOM OOJBIICH MK HanOOoJIee BaKHOM
YacTH JIUCUUIUIMHBI, JIOMYIIEHbl OIIUOKM B OMNPEACIICHUH TMOHSATUH, TIpH
VCIOJIb30BAaHUU TEPMUHOJIOTUH, KOTOpPbIE HE HCIPABICHbl IIOCIE HECKOJBKUX
HABOJSIIMX BOMPOCOB TMPEMOJABATENsA; JIOMYyCKAaeT OMIMOKM B  OCBEIICHUU
OCHOBOIIOJIAraroIIMX BOIPOCOB IUCUUILINHBI.

OneHouyHble CpeacTBAa s MHBIWAOB U JIMIL C OrPAaHUYEHHBIMU
BO3MOXKHOCTSIMU ~ 37I0pOBbSl  BBIOMpPAIOTCSI C Y4E€TOM MX HWHAUBUAYaIbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEH.

— Tpu HEOOXOIMMOCTH WHBAIWAAM H JIMIAM C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 3JIOPOBBSI  MPEAOCTABISIETCS  JOMOJHUTENIBHOE Bpems  JJis
MOJITOTOBKU OTBETA HA IK3aMEHE;

— TpU TPOBEACHUU TPOIEAYypPbl OLEHUBAHUSA PpE3YyIbTATOB OOYyUCHHS
WHBAJIMJIOB U JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS MPEAYCMaTPUBACTCS
UCTIONIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAMMBIX WM B CBS3HM C HX
VH/IMBHU1yJIbHBIMH OCOOEHHOCTSMH;

— IIpU HEOOXOIUMOCTH ISl O0YUAIOLIUXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3M0pOBbSl M HWHBAJIUAOB TPOLEAypa OLIEHUBAHUS pPE3yJbTaTOB OOyYeHHsS IO
JUCIUIUIMHE MOYKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa ouneHUBaHUS pe3yibTaTOB OOyUYEHUS MHBAIMAOB M JIHMI C
OFPAaHUYEHHBIMH  BO3MOXKHOCTSMM  37I0pOBbSl 0  JUCHMUILUIUHE  (MOJIYJIIO)
npelycMaTpuBaeT IMpeaocTaBieHue HHpopManuu B (opmax, aganTHUPOBaHHBIX K
OTPaHUYEHUSIM HX 3[J0POBBS M BOCIIPHUATHS HHPOPMAIIHH:

Jis u1L ¢ HapyIIeHUSIMH 3PEHUS:

— B II€YaTHOU (hOpMeE YBEIIMUYEHHBIM HIPUDTOM,

— B (popMe 2IIEKTPOHHOTO JTOKYMEHTA.

JIis W11 ¢ HApYIICHUSMH CITyXa:

— B IeyatHou opme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

Jis Au1l ¢ HapyIIeHUSAMH OTIOPHO-JBUTAaTEIBHOTO arapara:

— B IeyaTHou opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIepeYeHb MOET OBITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT
KOHTHHI€HTa 00YyYaroNInXCs.



5. IlepeyeHb y4eOHOW JHUTEpaTypbl, HH(OPMALMOHHBLIX PeECypcoB H
TeXHOJIOTMi

5.1 YueOnas sureparypa

1. Heynauuna, JI. K. XuMHs KOOpIMHALUMOHHBIX COEAMHEHHUH : ydeOHOe
nocobue urst akagemudeckoro OakamaBpuara / JI. K. Heynaumna, H. B. Jlakuza. —
M. : U3parenbctBo FOpaiit, 2018. — 123 ¢. — (Cepus : YHuBepcutetsl Poccun). —

ISBN 978-5-534-05861-1. — Pexum JI0CTyIa : www.biblio-
online.ru/book/E339FDAA-B98F-47A7-8CB9-28C4D6B4D56F .
2. Kucenes, IO.M. XuMus KOOpPAMHALIMOHHBIX COEAWMHEHHHA B 2 4.

Yacte  1: yyeOHUK W TpaKTUKyM JyIs OakajiaBpuata W Maructparypsl / HO.M.
Kucenes. — M.: UznarensctBo IOpaiit, 2018. — 439 c. — (Cepus: bakanaBp u
maructp. Axagemuueckuii kypc). — ISBN 978-5-534-02960-4. — Pexxum nocrtyma:
https://biblio-online.ru/book/CA816A98-1F89-4B19-AAEO-
7C7AE5C14DBF/himiya-koordinacionnyh-soedineniy-v-2-ch-chast-1

3. Kucenes, IHO.M. Xumus KOOpAMHALIMOHHBIX COCIWHEHUM B 2 4.
Yacte 2: yuyeOHMK M TpakTHKyM sl OakanaBpuata u maructpatypel / HO.M.
Kucenes. — M.: U3parensctBo IOpaiit, 2018. — 229 c. — (Cepusi: bakanaBp u
maructp. Axagemuueckuii kypc). — ISBN 978-5-534-02962-8. — Pexxum nocrtymna:
https://biblio-online.ru/book/29B623B4-9585-4AE3-B588-D309512FB4BF/himiya-
koordinacionnyh-soedineniy-v-2-ch-chast-2

5.2 Ilepuoanyeckas JurepaTrypa

1. «XypHan HEOpraHM4eCKON XUMUNY.
2. «Xypnan oOmieit XuMumn.

3. «KoopanHanmoHHass XUMHUS.

4. «XUMHUSI U KUZHBY.

5.3. UHTepHeT-pecypchbl, B TOM YHcJ/ie COBpeMeHHbIe npodeccHoHATbHBIE 0a3bl
JAHHBIX U HH(GOPMALIMOHHbIE CIIPABOYHbIE CHCTEMbI

Inexkmponno-ouoauomeunsie cucmemul (IbC):

1. 3BC «FOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVH»
http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znhanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvuvie 6azvl 0aHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnansr uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/
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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/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://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/

5. ITonHOTEKCTOBBIC APXUBbI BCAYIINX 3allaAHbIX HaY4YHBIX KYPHAJIOB Ha
Poccuiickoii miardopme Hayunsix xypHaioB HOWUKOH http://archive.neicon.ru

6. HanuonanbHasi 35eKTpoHHas OMONKMOTEKA (AOCTYN K DIEKTPOHHOW OMOIMOTEKE
nuccepraiuii Poccutickoit rocynapcerBennoit onoimoteku (PI'B) https://rusneb.ru/

7. IIpesumenrckas ouoimoteka uM. b.H. Enprinna https://www.prlib.ru/

8. baza mamapix CSD KeMOpumkckoro meHTpa KpuCTALIOrpadUyYecKux JaHHBIX
(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. "Jlektopuym TB" http://www.lektorium.tv/

17.  YHuBepcuterckas nHpopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

HHd)OpMdl{MOHHble CnpaeotiHbvle cucmemal

1. KoncyastanT Ilnioc - cipaBoyHasi mpaBoBasi cucteMa (JIOCTyM MO JOKaIbHON
CETHU C KOMIIBIOTEPOB OMOINOTEKH)

Pecypcol c60600H020 0ocmyna

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

2. AmepukaHckas maTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/

3. MunHucTepcTBO Hayku U BbIicimiero oOpa3zoBanus Poccuiickoit ®eneparun
https://www.minobrnauki.gov.ru/:

4. denepanpHblii mopTan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Mudopmarmonnas cucrema "EnuHoe OKHO JocTyna K 00pa3oBaTelIbHbIM
pecypcam" http://window.edu.ru/;

6. Enunas kosuteknms 1UGPOBBIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. IIpoekt ['ocynapCTBEHHOTO MHCTUTyTa pycckoro sizbika mmeHu A.C. IlymikuHa
"OOpa3oBanue Ha pycckoMm" https://pushkininstitute.ru/;

8. CnpaBouyHo-uHGOpMaIMoHHbIN mopTan "Pycckuii s3b1k" http://gramota.ru/;
. Ciry»x0a TeMaTHUECKUX TOJKOBBIX cIoBapei http://www.glossary.ru/;

10. CrnoBapu u sHIMKIIONeAnH http://dic.academic.ru/;

11. O6pa3oBarenbHbIA opTan "Yueba" http://www.ucheba.com/;

12. 3akonorpoekT "O6 obpazoBanuu B Poccuiickoit deneparu'. Bonpockl u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety
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Coocmeennbvie 31eKmponnble 00pazosamenvrsle U UHPOPMAYUOHHBLE PECYPChl
Kyol'y

1. DJEeKTPOHHBIN KaTaJior Hayunoii OubIMOTEKN KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web
2.  DJNEeKTpOHHAas ounbamoTeka TPYAOB YYEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpenma moaynpHOTO AMHAMUYEcKoro ooydenus http://moodle.kubsu.ru
4. baza y4eOHBIX IUIAHOB, YYE€OHO-METOAMYCCKHX KOMIUIEKCOB, MyOJUKAIlUA |
koH(epennuii http://infoneeds.kubsu.ru/
5. bubmuoreka  MH()OPMAIIMOHHBIX  PECypcoB  Kadeapbl  HUH(GOPMAIIMOHHBIX
obpa3oBarenbHbIX TexHoJOTHI hitp://mschool.kubsu.ru;
6. DJCeKTpOHHBIN apxuB nokymeHToB Kyol'Y _http://docspace.kubsu.ru/
7. DIEeKTpOHHBIC 00pa3oBaTelIbHBIC pecypchl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM H

TexHosoruii B  oOpaszoBanuu KyOI'Y © HaydyHO-METOJIMYECKOTO KypHaja
"IUKOJIBHBIE I'OAbI" http://icdau.kubsu.ru/

6. Meroanueckue YyKa3aHusi I OOy4alOIIMXCS 1O OCBOEHHIO
AUCHUILIUHBI (MOIYJIs1)

VYcnenHoe n3ydeHue MUCIUILTAHBI « XUMHUS KOOPIMHAIIMOHHBIX COETUHEHUI
TpeOyeT OT CTYAEHTOB PErYJISIPHOTO MOCEIICHUS JIEKIHM, a TaKKe aKTUBHOW pabOThI
Ha TMPAKTUYECKUX 3aHATHUSX, BBIOJHEHUS U 3allUThl JAOOpaTOpPHBIX padoT,
O3HAKOMJIEHUSI C OCHOBHOU U TONIOJIHUTENBHON PEKOMEHIyEMOM JTUTEPATYPOH.

[Ipu NOATOTOBKE K JAEKIIMOHHOMY 3aHATHUIO CTYJCHTaAM PEKOMEH/IYEeTCS:

1) mpocMOTpeTh 3amucu MPEABLAYIICH JEKIMH U BOCCTAHOBHUTH B IMaMSTH
paHee U3y4YEeHHBI MaTepuan;

2) Oeryio MpOCMOTPETh MaTepUall MPEICTOSIICH JICKIIUU, C IEIbI0 JIYYIIEeTo
YCBOEHUSI HOBOTO MaTepHaa,;

3) caMOCTOSATENBHO MpopadoTaTh OTIACNIbHBIC (parMEeHThl TEMbI MPOILION
JIEKIIMU, €CJIH 3TO HEOOXOIUMO.

[Ipy KOHCHEKTUPOBAHWHW JIEKIIMOHHOTO MaTepuajia CTyJeHTaM HY>KHO
CTPEMHTBCS KPAaTKO, CXEMaTUYHO, IOCJIEIOBATEIbHO W JIOTUYHO (UKCUPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJBI, 0000mIEHUS ¥ (POPMYIHPOBKH, HE TMHITASCH
3aIrcaTh BECh MPEINO0IaBaeMblil MaTepual CIOBO B CJIOBO.

[Tpy MOATrOTOBKE K JIAOOPATOPHOMY 3aHSATHIO PEKOMEHYETCS:

1) BHUMATEIBHO M3YYUTh MaTepUal MPEACTOSIICH padOThl U COCTABHUTH ILIAH
e¢ BBITTOJIHEHUS;

2) yHnenuTh TOBBHIINICHHOE BHUMAaHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTSIM
npeacTosiel paboThl (MCHONB3yEMbIM pEaKTUBaM M OOOPYJIOBAHMIO, a TaKXKe
TEXHUKE PaOdOThI C HUMH);

Boimonusate  pabopaTopHylo  paboTy — HEOOXOAMMO  akKypaTHO U
MOCJIeI0BATEIbHO, OTPaXasi BCe €€ OCHOBHBIE ATalbl B J1a00paTOpHOM KypHaue. s
YCHENIHOW 3aIuThl JTAa0OpaTOpHOW pabOThl HEOOXOJUMO TIIATEIHLHO H3YYHThH
JICKIIMOHHBIN U, €CJIM 3TO HEOOXOIUMO, JOTIOTHUTEIHHBIA TEOPETUUECKUI MaTepra
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10 TeMe paboThl, a TAKKE MPABUIILHO 3al0JIHUTH JIAOOPATOPHBIN KypHaJI, CAEJIaB BCE
HEOOXOMMbIE pacueThl U CHOPMYINPOBAB BHIBOABI IO MPOJIEIAHHOM paboTe.

[Ipy DOArOTOBKE K YCTHOMY ONPOCY PEKOMEH/IYETC:

1) 03HAKOMUTBCS C TEMOW U IIJJAHOM 3aHATHUS, UYTOOBI BBIACHUTH KpYT
BOIIPOCOB, KOTOpBIE OyAYyT 00CY)AaThCsl HA 3aHATUH;

2) mopaboTaTh C KOHCIIEKTOM JICKITUH 110 TEME 3aHATHsI, a TAK)KE 03HAKOMHUTHCS
C pEKOMEHAyeMOW JuTeparypoil u (Ipu HEOOXOAMMOCTH) JOHOJHUTEIbHBIMU
UCTOYHUKAaMU MH(POpMALMH B BUJI€ IEPUOANUECKUX U3JaHui u THTepHeT-pecypcoB.

CamocTtosTenbHass paboTa Hapsily € ayJuTOPHOW TNPEICTABISIET OJIHY U3
BaxkHeimux ¢opm ydebHoro mpouecca. CamocrosTenpHas padora 3TO
IUTaHUpYyeMas padoTa CTYIEHTOB, BBINOJIHIEMAas MO 3aJaHUI0 U MPU METOIUYECKOM
PYKOBOJCTBE IIpemnojaBaTesii, HO ©0€3 €ero HENOCPEICTBEHHOTO  y4dacTusl.
CamocrosiTenbHass ~ paboTa  IpeAHAa3HAuY€HAa HE  TOJNBKO I OBJAJCHUSA
NPEICTABICHHON TUCUUIIMHON, HO U JJ11 (OPMUPOBAHUS HABBIKOB PabOTHI BOOOIIE,
B YueOHOI, HAy4yHOH, NMPO(PECCUOHANBHON AESITENBHOCTH, CIIOCOOHOCTH MPUHUMATD
Ha ce0s OTBETCTBEHHOCTb, CaMOCTOSITENIBHO pEIIaTh BO3HUKAIOUIME MPOOJIEMBI,
HAXOJUTh MTPaBUIIbHBIE PELIEHUS U T.1I.

B ocBoeHMM JUCHUIUIMHBI MHBAJIMAAMH W JIMIAMH C OrPAHUYEHHBIMU
BO3MOYKHOCTSIMU 37I0pOBbs OOJIbLIIOE 3HAUYEHHE WMEET WHIAUBUIYyallbHAs ydeOHas
paboTa (KOHCYJIbTAIlU1) — IOTIOJIHUTEIBLHOE Pa3bICHEHUE YUEOHOTO MaTepuara.

NuauBuayanbHble KOHCYJIBTAUHU MO TPEAMETY SIBISIIOTCS BaKHBIM (PaKTOPOM,
CHOCOOCTBYIOLIUM VHIUBUY ATA3ALUU oOyueHus U YCTaHOBJICHUIO
BOCIIMTATEIbHOTO KOHTAaKTa MEXAy NpernojaBaTesieM U O0ydyarouuMCsl MHBAIUIOM
WJIM JINLIOM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBBS.

7. MaTepuajbHO-TEXHHYECKOE o0ecneyeHne mo JUCHUIInHe (MOIYJIIO)

HanmMmenosanue
CIIEUAIIBHEIX IIOMEIIEHNN

OcHAaIIEHHOCTD
crenuaIbHbIX ITOMEIECHUI

HepequL JIMICH3MOHHOI'O
IIporpaMMHOI0 oOecreueHHs

VYueOubie aymuropun st | MeOenb: yueOHas MeOesb Microsoft Windows;
HPOBE/ICHUS 3ansaTui | TexHuueckue cpenctBa | Microsoft Office
JIEKIIHOHHOTO THTIA o0yueHus:

9KpaH, MPOEKTOP, KOMITBIOTEP
VYueOHble aymutopum s | MeOenb: yueOHas meOelnb Microsoft Windows;
POBEICHUS 3anaTuil | TexHnyeckue cpencta | Microsoft Office
CEMHHAPCKOTO THIA, | OOyUCHHUS:
TPYIIIOBBIX U | DKpaH, MPOEKTOP, KOMITBIOTEP
WHIMBUTy JIbHBIX
KOHCYJIbTAITHIA, TEKYIIEro

KOHTpPOJII U TIPOMEKYTOYHON

aTTecTaIlu
VYuebHble aynuTopuM A | YueOHas naboparopus, | Microsoft Windows;
NPOBEIECHUS  J1a0OPATOPHBIX | YKOMIIEKTOBAHHAS Microsoft Office
pabot. Jlaboparopus 435C. CIIEeUaTU3UPOBAHHOMN

MeOEIIbIo, BBITSKHOM




CHUCTEMOU BEHTUIISIIHH,
MEJIOBBIMU JIOCKaMH,
cpeacrsamu IOKapHOH

0€30IIaCHOCTM M OKa3aHHS
MEIUILIMHCKON
J1a00paTOPHBIM
000pyI0BaHUEM:
TEXHOXHUMHYECKUE,

nepBou

MTOMOIIIH,
BECHI
AIIEKTPUICCKUE TUTATKH,
HAOOPBI XUMUYECKOU TTOCYIBI
U PCAKTUBOB, BOJSHBIC OaHH,
TEPMOMETHI, MarHuTHBIE
MENIAJIKU €  MOJOTPEBOM
MM-135H «Tarnep», pH-
Metp  «Oxcnept-001-3.04»,
crnektpodoromerp  B-1100
OKOBbBIO, nabopatopHblit
HUCTOYHUK TTUTAHWS
[MTPODKUIT B5-71/1M, Bechbl
aHamutrueckue  Adventurer

Pro AV114C

VuyeOHble ayAUTOPHH JUIS

KypCOBOTO POCKTUPOBAHUS

(BBITIOJTHEHUS KYPCOBBIX PadoT)

KypcoBas paboTa He npegycMOTpeHa Y4eOHBIM TIaHOM.

Z[J'ISI CaMOCTOSATEIbHOU pa6OTLI 06yqafoumxc;1 npeayCMOTPCHBI IIOMCIICHUA,
YKOMILJICKTOBAHHBIC CHGHI/IaHHSHpOBaHHOﬁ M€6€J’II>IO, OCHaIlICHHBIC KOMHBIOTepHOfI TEXHHUKOMN C
BO3MOXHOCTBIO IIOAKIOYCHHUA K CCTHU ((I/IHTepHCT» U oOecIleueHueM A0CTyIIa B DJJICKTPOHHYIO

nH(pOpPMaAIMOHHO-00Pa30BaTEBHYIO CPEly YHUBEPCUTETA.

HanmMmenoBanne nmomemeHun
JUIST CAMOCTOSTEILHOIM
paboThl O0YJArOIITUXCS

OcHalleHHOCTh TOMEIIeHUN
JUTSL CAMOCTOSITEIbHOM
paboThl 00yYArOITUXCS

Hepequb JIMIICH3UOHHOI'O
IIporpaMMHOI0 obOecrieueHus

ITomemenue IS
CaMOCTOSITENIbHON ~ paboThI
oOyvaronuxcsi  (YMTaIbHBIN

3an Hayunoii 6uGnuorexn)

Meb6enb: yueOHast Mebernb
Kommext
CIIENaIN3UPOBAHHON
Mebenu:
CTOJIBI
O6opynoBaHnue:
KOMIIBIOTEpPHAsT TEXHHKA C

KOMIIbFOTCPHBIC

MOJIKJIFOUEHUEM K
MH(OPMaLOHHO-

KOMMYHHMKAI[MOHHON  ceTu
«HTEpHET» M AOCTYyNOM B

AIIEKTPOHHYIO

Microsoft Windows;
Microsoft Office




UH(POPMAIMOHHO-
00pa30BaTeNbHYIO cpeny
00pa3oBarenbHON
OpraHu3aiuy, BeO-KaMmepsl,
KOMMYHUKAIIHOHHOE
obopynoBaHue,
obecrieunBaroniee JOCTyN K
CeTH HHTEpHET (IPOBOJHOE
coeqMHeHne 1 OecrpoBOHOE
COCIMHEHHUE IO TEXHOJIOTUU

Wi-Fi)

I[Tomemnienue
CaMOCTOSITEIILHOU

TUISL
paboThl

obyugaroruxcs (aya. 431C)

MeGenb: yuebHas mebenb
Kommnekr
CHEIHATH3UPOBAHHON
MeOen: KOMITBIOTEPHBIC
CTOJIBI

O0GopynoBanue:
KOMITBIOTEPHAs TEXHHKAa C
MOJKITIOYEHUEM K
MH(}OPMaLIOHHO-
KOMMYHUKAIIHOHHOW  CETH
«HTEpHET» W JOCTYIIOM B
AIIEKTPOHHYIO
nH(pOpMaIMOHHO-
00pa3oBaTeNbHYIO cpeny
00pasoBatenbHON
OpraHu3ainuy, BeO-KaMephl,
KOMMYHHUKAIIHOHHOE
obopyaoBaHue,
o0ecreunBaroIee J0CTyn K
CeTH MHTEpHET (IPOBOJHOE
COeZIMHEeHUEe U OecrpoBOAHOE
COEJMHEHHUE IO TEXHOJIOTUU
Wi-Fi)

Microsoft Windows;
Microsoft Office




