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1. HOSICHIOBAJIBHA 3AIIUNCKA
1.1. Onuc HaBYAIBHOI AUCIHUILTIHA

XapakTepucTuKa
HaiimenyBaHHs l"any3b 3HaHb, CHIEHIATBHICTD, HABYAIBHOT JUCITUILTIHI
ITOKa3HUKIB PIBEHB BHUIIIOT OCBITH Sonta Gopma | saoana gopma
HaBYaHHA HaBYaHHA
['any3b 3HaHBb
01 Ocsira/Ilenarorika HopmatusHa

KinbkicTs kpeauTis 4

(umdp i Ha3Ba)

[HauBiTYyanbHe Pik migroroBku
HaBYAJIbHO-T0CIITHE ) , 1-i -"
3aBIAHHS s CCHCL[laJ'IBH'ICT(I;.(. 0
«LCpPCaHs OCBITA 1M1 ) »
(umdp i Ha3Ba) CCMCCTp
(Ha3Ba)
3arajibHa KUIBKICTh 1-i -U
roaua 120 Jlexmii
OcBiTHS TIporpama; 20 rox. rOJI.
Ta 300POB Sl TIOANHU )Y
(ump 1 Ha3Ba) - TOM. rox1.
JlaGoparopHi
TwxHeBUX TOIUH JUIA
€HHOI (hOpMHU HaBYAHHA:
A (op 28 ros. TOJI.

ayIuTOpHUX 4
caMOCTIHHOT poboTH
cTyneHTa — 6

PiBeHb BUIIIOT OCBITH:
NpYru (MaricrepcbKui)

CamocrTiiiHa poboTa

72 ron.

roj.

Bug koHTpOITIO:

Ex3amen

Ex3zamen/
3aJIIK




1.2. MeTa Ta 3aBAaHHA HABYAJLHOI JTUCIUILIIHA

MerToro BUKIIaJaHHS HABYAJIHHOI JUCIHUIUTIHU € 3aCBOEHHS CTYJICHTAMH CUCTEMHU
TEOPETUYHUX 3HAHb CYYaCHOI KOOPJMHAIINHOI XiMil Ha MiJCTaBl OCTaHHIX JTOCATHEHb
HayKH, TpUAOaHHS NPAKTUYHUX YMIHb Ta HABUYOK, HEOOXIMHMX JJIS MiATOTOBKH
BHCOKOKBaII(IKOBaHOro cremiaiicta. JlucuumiaiHa € HeBLI €MHOIO  CKJIAJOBOIO
YaCTHMHOIO HABYAJIBHOTO MPOLECY, €PEKTUBHOIO (POPMOIO 3aKPIMVIEHHS 3HaHb, HAOYTUX
MpY BUBYEHH1 PO UTIOI0YNX JUCHUILTIH 3 XIMii.

[lin yac BUBYEHHS JAHOI JUCUUIUIIHU y CTYAEHTIB (POPMYETHCA YSBIEHHS PO
KOOpJMHALIWHI CHOJYKHA SIK KJac PEYOBUH, IO MPHUHIMIOBO BIAPI3HAETHCA BIJ
OpraHIYHMX Ta HEOPraHIYHUX CIOJYK; PO OCHOBHI THIM pEakiiii 3a Y4acTio
KOOpJMHAIIMHUX CIIOJNYK 1 OCOOJMBOCTI iX MPOTIKAHHS; 3HAHHS OyJOBU Ta XIMIYHOTO
3B’S3Ky B KOMIUIEKCHUX CIIONyKaxX, METOAM CHHTe3y, ileHTudiKalii, 3acTOCyBaHHS
KOOPAMHAIIHHUX CIIOJTYK.

Jlucuuiutina Ja€ MOKJIMBICTh TPAKTUYHO peaii3yBaTH HEOOXIJIHI BMIiHHS Ta

HaBUYKUA MalOyTHIX XIMIKIB.

OcHOBHUMU 3A80AHHAMU BUBUEHHS OUCYUNTIHU €:

- O3HAHOMJICHHS CTYCHTIB 3 OCHOBAaMHU KOOPAWHAIIMHOT XIMii:

- OCHOBHUMHU TOHATTAMH, O3HAYCHHSAMHU, (QopMylaMU Ta TEOpisIMU XiMil
KOOPJAMHAIIHHUX CIIONYK;

- TI3HAHHS CTYJCHTAMHU 3aKOHOMIPHOCTEH, IO JIeKaTh B OCHOBiI BJIACTUBOCTEH
KOOpDAWHAIIHHUX CIONYK, BHBYCHHS UYWHHHKIB, BiJl SKUX 3aJCKUTh CKIaI Ta
CTPYKTYpa CIIONYK;

- OBOJIOJIIHHS MPAaKTUYHUMH BMIHHSIMU Ta HaBUYKAMU HAYKOBO-IIOCIIIHOI pOOOTH
P BUKOHAHHI JIJAOOPAaTOPHOTO0 MPaKTHKYMYy: BMIHHS CIOCTEpIraTh 1 IMOSICHIOBATH
SBUINA KOMIUIEKCOYTBOPEHHSI, 3HAOMCTBO 3 BUKOPUCTAHHSAM XIMIYHOTO O0JIaTHAHHS
Ta TIPUIIA/IIB;

- BUXOBaHHS y CTYACHTIB aKTHBHOTO 1 JOAMJIMBOrO BIAHOIIEHHS 0 OTOYYHOYOTO
CepelloBUIIa, 10 TPUPOJIH;

- 03HAMOMJICHHSI CTYJIEHTIB 31 NUIAXaMHU PO3BUTKY Cy4acHO1 KOOPIWHAIINHOT XiMii
Ta ii 3HAYEHHS JIJI1 PO3BUTKY XIMIUYHUX HaYK.

B pesynbraTi BUBUeHHS aucuuiutinu «KoopauHaliiiiHa XiMis» CTYACHT IOBHHEH:
3Hamu:

- CyyacHY HOMEHKJIaTypy KOOPAMHALIHHUX CIIONYK;

- XapaKTEPUCTHUKY 3B’ SI3KIB Y KOOPJAUHAIIMHUX CIOJTYKaX;

- CTEepeOXiMil0 KOMIUIEKCHUX TOJIEAPIB Ta THUMH 130Mepii KOOpAWHAIIMHUX
CIIOJTYK;

- B3a€EMHUH BIUTUB BHYTPIIIHHOC(EPHUX 3aMICHUKIB B KOOPAMHAIIHHUX CIIOTYKaX;

- mpaBuia [leitpone, leprercena Ta 3akOHOMIPHOCTI TpaHC-BIUIMBY UepHsieBa;

- BIIACTUBOCTI KOOPJIWHAIIHHUX CTIONYK;

eMIMu.

- BUKOHYBAaTH CHHTE3W BIJIOMHUX KOOPJHMHAIIIWHUX CIOJYK 3a CTaHIAPTHUMHU Ta
JTTEpaTypHUMHU METOTUKAMMU;

- Ha OCHOBI1 3HAHHS BJIACTUBOCTEN XIMIYHUX €JIEMEHTIB Ta CMOJYK IUIAaHYyBaTH Ta
BUKOHYBAaTH CUHTE3W HOBHX KOOPJIMHAIIMHUX CTIONYK;

- BHU3HAYaTU KOMILIEKCOYTBOPEHHSI Y PO3UYMHI, BU3HAYaTHU CKJIAJ Ta CTIUKICTb
ICHYIOUHX Y PO3UHHI KOMILJIEKCIB Cy4YaCHUMH (13UKO-XIMIYHUMHU METOAaMHU.
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VY pe3ynbTaTi BHUBUEHHS HaBYAJbHOI AUCHUIUIIHM Yy CTYyJE€HTa MalThb OyTH

chopMOBaHi1 TaKl KOMHEMEeHMHOCHII:

IHTerpajibHa KOMIETEHTHICTh:

31aTHICTh PO3B’S3yBaTH IOCTIAHUIIBKI Ta/ab0 IHHOBAIIIMHI 3a7a4ul HaBYaHHS XIMii,
610J10T'11 Ta 310POB’ s TIOAUHU Y cdepl 3arayibHOI CEPEIHbOI Ta BUIIO1 OCBITH

3araJjbHi

daxosi/ CneniajabHi (mpeamMeTHi)

3K 1. 3HaHHA Ta pPO3YMIHHS MpPEAMETHOI
obiacti 1 npodeciitHoi AISITBHOCTI.

3K 2. BononiHHS HaBUYKaMU KPUTHYHOTO
MUCJICHHS.

3K 3. Bononinus KOMYHIKaTUBHUMU
HaBUYKaMU, 3JIaTHICTh IPOSIBIISTH
eMIATIIO.

3K 4. 3naTHicTh BUKOPHCTOBYBAaTH
1HbOopMaIiitHi Ta KOMYHIKaIliiH1
TEXHOJIOTi.

3K 5. 3naTHICTh 110 a0CTPaKTHOTO

MUCJICHHS, aHaji3y Ta CHUHTE3y, y TOMY
YHCIi, TOLIYKY, OOpOOJICHHS Ta aHali3y
iHopMaIlii 3 pi3HUX JKEpe.

3K 6. 3natHicTh 10  MIKOCOOHUCTICHOI
B3aEMO/III, pobotu B KOMaH/I1,
CIUIKYBaHHS 3 TPEICTaBHUKAMHU IHIIHUX
npodeciiHUX  Tpymn  pI3HOTO  PIBHA,
0COOUCTICHOTO Ta npodeciifHOro
PO3BHUTKY.

3K 7. 3maTHiCT OO  BHABJIEHHI  Ta

po3B'sI3aHHS TPOOJIEM, 1HIIIATUBHOCTI Ta
iAIPUEMIMBOCTI, 3aCTOCOBYBAaTH Kpalli
NPaKkTUKKH Yy TpodeciiHiil  TisITBbHOCTI,
reHEepYyBaTH HOBI 171e1 (KpEaTUBHICTH).

3K 8. 3maTHIiCT, MIATH BIANOBIJAJIBHO 1
CBIJIOMO Ha 3acajax IoBard A0 MpaB 1
cBOOOJ  JMIOAWMHM 1  TPOMAJISIHHUHA,
MPOSIBJIATH TOJEPAHTHICTh Ta IMOBary o
KyJIbTYpHOT pi3HOMaHITHOCTI.

3K 9. 3xaTHICTE IiATH HAa OCHOBI €ETHYHUX
MIpKyBaHb (MOTHBIB), N0 TPUHAHATTA
eheKTUBHUX pillIeHb Yy MNpodeciiHin
IISTTBHOCTI Ta BIAMOBIIAJIBHOIO CTABJICHHS
70 OOOB'A3KIB, MOTMBYBAaHHS JIOJIEH 10
JOCSITHCHHSI CTIUTHHOT METH.

3K 10. 3natHicTh 10 3aCTOCYBaHHS
HayKOBOI'0 CBITOTJIAY B pi3HUX cdepax
KUTTS, IO TPYHTYETHCA Ha PO3YMIHHI

CK 1. 31aTHICT ~ BUKOPUCTOBYBATH
3HAaHHS 3 KOOPAUHALINHOT XIMii,
TOKCUKOJIOTIYHOT ~XIMii €KOOO’€KTIB B

npodeciifiHiil TisUIbHOCTI, YCBIOMIIIOBATH
3HAUYyIIICTh IHTErpaliiHuX 3B SI3KIB 3
HIIUMY TPUPOTHUYUMU JUCITUTUTIHAMM.
CK 8. 3partHicTh  peani3oByBaTu
NPAKTUYHI BMIHHS: MPOEKTYBAJIbHI,
KOHCTPYKTHUBHI, aJanTaliiHi, THOCTHYHI,
MOTHBAIIIHI, JOCHITHUIIBKI, MpodeciitHo-
KOMYHIKaTuBHI B cdepi mnpodeciitHoi
ISIBHOCTI.

CK 9. 3n1aTHICTh BUKOPUCTOBYBATH Pi3HI
CTparterii KOMYHIKaIli Jep>KaBHOIO Ta
1HO3eMHOI0 MOBaMHU B cdepi mpodeciiHol
TISUTBHOCTI T4 CHUCTEMHOTO CIPUNHATTSA
[e1aroriyuoi qisiJIbHOCTI.

CK 10. 3MaTHICTh  3aCTOCOBYBATH
1H(OpMaIIIITHO-KOMYHIKAIIHHI TEXHOJIOT11
Ta mudpoBi ceppicu B chepi mpodeciiiHoi
JUSIBHOCTI.

CK 14. 3patHicTh IHTETpYBAaTH 3HAHHS U
pPO3B’sI3yBaTH CKJIQJIHI 3ajadi, IPOBAIUTH
JTIOCIIKEHHS Ta/ado IHHOBAIIIHY
JISTBHICTE 3 METOK PO3BUTKY HOBHUX
3HaHb Ta Tpoueayp y chepi npodeciitHoi
ISTTBHOCTI.
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PO3BUTKY JIIOJICBKOT0O OyTTs, CyCIIbCTBA,
MPUPOAU Ta TyXOBHOI KYJIbTYpH.

3K 11. 3narHicTh mpaifoBaTu aBTOHOMHO,
YXBaJIIOBaTU pIILICHHS Ta TUSITH,
JOTPUMYIOUUCH IPHUHIINAITY
HEMPUIYCTUMOCTI KOPYILIii Ta OyJIb-IKUX
IHIIMX MPOSIBIB HEJOOPOUECHOCTI

1.3. OuikyBaHi nporpamHi pe3yJibTaTH HABYAHHS:
ITPH 1. Matu cnenianizoBaHi 3HaHHS 3 KOOPAMHAIIHHOI XIMii, TOKCUKOJIOTTYHOT XiMii
€K000’€KTIB, 10 € OCHOBOIO JUIsI OPHUTIHAJIHHOTO MHUCIICHHS 1 KPUTUYHE OCMUCIICHHS
Cy4YacCHHUX PO3JLUIIB XiMIi Ta HAa MeXI1 rajgy3ed 3HaHb NPUPOJIHUYUX HAYK.
ITPH 4. Matu crnieniaiizoBaHi KOHIIENTYajlbH1 3HAHHS, 110 BKIIOYAIOTh Cy4aCHI HAYKOBI
3100yTKH 'y cdepi npodeciiinoi misubHOCTI (cnemianbHicTh 014 Cepennst ocsita (3a
OpEeIMETHUMHU CHellaIbHOCTAMHM), npeameTHa crneuianbHicTh 014.06 Cepeanst ocBita
(Ximis) y moegnanHi 3 npeamertHoto crienianbHicTio 014.05 Cepeans ocsita (bionoris
Ta 370poB’sl MoauHM). abo ramysi 3HaHb 01 Ocita/llegarorika, MO € OCHOBOIO ISt
OpUTIHAJILHOTO MHUCJIEHHS Ta TIPOBEJACHHS JOCHIKEHb Ta/abo MpOBaKCHHS
IHHOBAIIIHOT JMISUTBHOCTI 3 METOI0 PO3BHUTKY HOBHX 3HaHb 1 MPOIEAYp, KPUTUUYHE
OCMHCIICHHS MPOOJIeM y raixy3i OCBITH.
IIPH 5. 3acrtocoByBatw YMIiHHS/HaBUYKH PO3B’S3aHHS MPOOJIEM HaBUYaHHS XiMii,
Oloyorii Ta 370pOB’S JIIOAWHH, HEOOXITHI JJIsI TPOBEICHHS JOCHIIKEHb Ta/abo
IIPOBAJKEHHS IHHOBALIMHOT JISTILHOCTI 3 METOI0 PO3BUTKY HOBHX 3HAHb Ta MPOIEAYP
IIPH 6. IaTerpyBatn 3HaHHS 3 Ximii, 0610JI0T1i Ta 30pPOB’Sl JIOJUHU Ta PO3B’A3yBaTH
CKJIaAHI 3aja4yl y IMIMPOKUX a00 MYJIbTHAMCIMIUIIHAPHUX KOHTEKCTaX HABYAHHS IUX
JTUCHUILTIH Y cdepi npodeciiitHol AiSTbHOCTI.
ITPH 8. BiutbHO oGroBoproBatu pe3yiabTaTu MpodeciiiHol MisUTbHOCTI, JOCTIIHKEHb Ta
IHHOBAIIIMHUX TIPOEKTIB JIEPKABHOIO Ta 1HO3EMHOI0 MOBAaMH YCHO 1 IMMCHMOBO.
ITPH 15. IIpamoBatu caMOCTIHHO Ta HE3aJIe)KHO, MPUUMATH OOTPYHTOBaHI PIIICHHS Ta
HECTH BIAMOBIAAIBHICTh 3a I1X HACHIJIKH, JISATH YECHO Ta JIOOPOYECHO, YHHKAIYHU
miariaTy, Kopyniii Ta iHmux GopM HeT100poUeCHOT MMOBEIIHKH.

2. IPOT'PAMA HABYAJIbHOI JUCHUILJIIHHA

Moayas 1. JlekuiiHui

Tema 1. OcHOBHI OHATTS XiMii KOMIUIEKCHUX CIIOJYK.

BusnaueHHsT KOMITIEKCHUX (KOOpAMWHAMIMHUX) cromyk. [lepmri Teopii OymoBu
KoMITIeKCHUX cnionyk. Koopaunaiiitaa Teopist A.Bepuepa.

Tema 2. HomeHkaTypa KOMILIEKCHUX (KOOPIUHAIINHUX) CIIOJIYK.
JocucteMatnuyHa HOMeHKJIaTypa. CucreMaTHYHa HOMEHKIIATYpa.

Tema 3. MeTonu cuHTE3y KOOpAUHAIIMHUX CIIOTYK.

Peaxkiiii 3amimeHHss y BOJHHMX Ta HEBOJHHMX pPO34YMHAX. TepMiuHa aucoIiaIlis
TBEpJIUX KOMIUIEKCIB. Peakilii OKUCHEHHS — BIIHOBIICHHSI MPU CHUHTE31 KOMIUIEKCHUX
cnonyk. TemmaTtHuii cuHTe3 (peakilii Ha Marpuusix). MeTroau NPsIMOrO CHUHTE3Y.
EnexTpoxiMiuHi METOAM CHUHTE3Y KOMILJIEKCHUX CIOJYK. BUKOpHUCTaHHS KaTali3y JJis
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OJICp’KaHHSI ~ KOMIUIEKCHUX  crmoiayk. Peakimii mojBiiiHoro  oOMiny.  Peakuii
KOMILJIEKCOYTBOPEHHS Ha MOBEPXHI TBEPOTO Tia.

Tema 4. [3omepist KOOpAUMHALINHUX CHIOTYK.

[3oMepiss KOMIUIEKCHUX CHOJYK 3 OJHIEI0 KoopauHaiiiHoio cdeporo. I[IpocToposa
IHTEepIpeTalis KOOPAUHALINHUX YUCe

Tema 5. CydacHa cucteMaTnka KOMIUIEKCHUX CIIONYK.

OpHOsiepHI KOMIUIEKCH 3 TO3UTHUBHUM CTYICHEM OKHCHEHHS IICHTPAIbHOTO
atoma. baraTtosyepHi KOMIUIEKCHI crnoiayku. CHoiayku 31 3B’sA3KaMHU MeTajl-MeTall.
HukiniyHi KOMIUIEKCHI crnoiiykd. CHONyKH, sKI MICTATh 7—3B’s3KU. KoMIUIeKCHI
CIIOJIYKM Ha TIOBepXHI TBepaoro tina. KoopauHamidHi CHOJYKH, IO MICTATh
koopauHoBaHi Oz, N, Ha.

Tema 6. KineTuka peakiiii 3a y4acTio KOMIUIEKCHUX CIOJYK.

HIBuaKICTh XIMIYHUX peakii. CTIKICTh KOMIUIEKCHUX CIOMYK.. XIMI4H1 peakilii
3a y4acTIO0 KOMIUIEKCHHUX CIIOTYK.

Tema 7. IIpupoaa XiMi9HOTO 3B’ 53Ky B KOMITJICKCHUX CIOJTyKaX.

PanHi Teopii XiMi4HOro 3B’S3Ky B KOOpJAMHALIMHMX cronykax. VoHHa Momenb
ximigyHoro 3B’si3ky B. Koccens ta A. Marnyca. Mojens mnossipuzaiiii yTBOPEHHS
XIMIYHOTO 3B’S13KYy B KOOpJMHAIIMHUX CHOJyKax. Teopis mOPCTKUX 1 M SIKUX KHCIOT 1
ocHoB. ['imore3a ananoriii Ky3nenosa. Cy4acHi Teopii Npupoau XIMIYHOTO 3B’SI3KYy B
KOMIUIEKCHUX CTIOTYKaX. XapaKTepUCTHKA KOMIUIEKCHUX CTIOJYK TI0O METOTy BaJICHTHUX
3B’sI3KIB. XapaKTePUCTUKUA KOMIUIEKCIB 3 MO3UIIIA Teopii KpucTaaiyHoro nois. Merton
MOJICKYJISIDHUX OpOiTaiei.

Tema 8. Metoau MOCHIIKEHHS KOMIUIEKCHUX (KOOPAMHAIIMHUX) CHOJYK Y
TBEPJIOMY CTaHI.

Metonu IOCHIIHKEHHSI KOMIUIEKCHUX (KOOPAMHAIIMHUX) CHOJYK Y TBEPAOMY
cTtaHi. Meroau XIMIYHOrO aHami3y KOMIUIEKCIB. MeToau po3Kiaay KOMIUIEKCIB.
Buxopucranus Y — cmektpockonii B XiMii KOMIUIEKCHHX CIIOJIYK. MarHetoximisi.
Tepmiuauii anani3. JludepeHmianpHui TepMmiuHMi aHami3. TepMmorpaBiMETpUYHUI
MeToA aHajizy. PeHTreHiBcbKi METOAW JOCHIDKEHHS. MeToau  JIOCHiIKeHHS
KOMIUICKCHUX (KOOpJAMHAIIIMHUX) CIOJAYK Yy po3unHax. JlochipkeHHs peakiii
KOMIUIEKCOYTBOPECHHS 'y po3unHax. KidbKiCHI BEIMYMHHU, IO XapaKTEPHU3YIOTh
KOMITIEKCH B po3uuHi. CrieKTpohOoTOMETpUYHUN METO/ aHali3y MPU BUBYCHHI CKIATY
Ta KOHCTAHT CTIMKOCTI KOMIUIEKCHUX CTIOJTYK B PO3YMHAX.

Tema 9. [IpakTH4HE 3aCTOCYBaHHS KOMIUIEKCHUX CIIONYK.

3acTocyBaHHSI KOMIUIGKCHUX CIOJYK Y XIMIYHOMY aHami3i. 3acToCyBaHHS
KOMIUJIEKCHUX  CHOJAYK Y  CHEKTPO(POTOMETPHYHOMY  aHami3i.  3acTOCYBaHHS
KOOPJMHAIIMHUX CTIONYK y XiMIuHiN TexHousorii. KoopauHariitHi Cioayku B MeIUIMHI
Ta CUThCHKOMY TOCTIOJIAPCTBI.

Moayasb 2. JlaGopaTopHHii NPAKTUKYM

Tema 10. bynoBa Ta HOMEHKIATypa KOOPAUHAIIMHUAX CIIOTYK.

Tema 11. IIpocTopoBa Oy0Ba Ta 130Mepisi KOMIUIEKCHUX CIOJIYK.

Tema 12. 3arampHa XapaKTepuCTHKa Ta XIMIYHI BJIACTHBOCTI BaKIMBHX
€JIEMEHTIB-KOMILJIEKCOYTBOPIOBAYiB.

Tema 13. BracTHBOCTI KOMIUIEKCHUX CITOJIYK Y PO3YHMHAX.



Tema 14. SkicHuil aHayi3 KaTIOHIB 3 BUKOPUCTAHHSIM KOMIUIEKCHUX CHOJYK.
Tema 15. Peakuii OKHCHEHHSA-BIIHOBJIEHHS 32 YYacTIO KOMIUIEKCHHX CIOJIYK.
Tema 16. KomiiekcoyTBOpeHHs Ha MOBEPXH1 TBEPAOIO TLjA.
Tema 17. Busnauenns kynpym(Il) y Burmsani
(hOTOMETPUYHUM METOJOM.
Tema 18. 3acrocyBaHHS KOMIUIEKCHUX CHOJYK NpPHU BHU3HAYEHHI TBEPIOCTI
BOJIOIIPOBIAHOT Ta MPUPOIHOI BOIH.
Tema 19. 3acTocyBaHHS KOMIUJIEKCHUX CITOJIYK IIPU BU3HAYEHHI BMICTY XJIOPHIIB

y BOJIONIPOBIIHIN Ta MpUPOAHINA BO/I].

amiakaty JudepeHUIiHO

Tema 20. 3acTocyBaHHS KOMIUIEKCHHUX CIOJYK TpM BU3HAUYEHHI MHOHIB
bepymy(Ill) y Bogaux pozumnax. dotomerpuune BuzHaueHHs depym(Ill) y Burmsmi

cyJbdocariuiary.

Tema 21. TloreHmioMeTpuU4HEe BHU3HAYEHHS KOHCTAHT JUCOILIAIi KOMIUJIEKCIB.

BusHayeHHs KOHCTAHTH JUCOLIALI] CATIIIUIIOBOI KUCIIOTH.

3. CTPYKTYPA HABUYAJILHOI JUCHUTILJIITHUA

HazBu po3ninis
1 TeM

KutpkicTh roaun

neHHa gpopma

3aouyHa (popma

yChOTO

y TOMY YHCII1

|

II

71a0.

Komnc.

CPC

yCBHOTO

y TOMY YHCI1

a| o | mab. | iam.

CPC

2

3

4

5

6

7

8

9110] 11 | 12

13

Po3ain

1/Monyas 1. Jlekuitinuii

Tema 1. OcHOBHI
MOHATTA XIMIT
KOMITJICKCHUX CIOJTYK.

10

2

8

Tema 2. Homenknarypa
KOMIUIEKCHUX
(KOOpIMHALITHIX)
CITOJIYK.

10

Tema 3. Metoau
CUHTE3Y
KOOPAMHAIIHHUX
CHOJTYK.

10

Tewma 4. [3omepis
KOOPAMHAIIHHIX
CTIOJIYK.

12

Tema 5. CyyacHa
CHUCTEMAaTHKa
KOMIIJIEKCHUX CHOJIYK.

10

Tema 6. Kinetuka
peakiiif 3a yqacTio
KOMIUIEKCHUX CHOJYK.

10

Tewma 7. IIpupona
XIMI9HOTO 3B’SI3KY B
KOMIUIEKCHUX CIOJIyKax.

10

Tema 8. Metoan
TOCIIIKEHHSA
KOMIUIEKCHUX
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(KoOpAMHAIIHHUX)
CIIOJIYK Y TBEPJOMY
CTaHl.

Tema 9. IIpakTuune
3aCTOCYBAHHS
KOMIUICKCHHUX CITOJIYK.

10

Pa3zom 3a MonyJem 1

92

20

72

Monyas 2.

Jlabopamopruii npakmukym

Tewma 10. bynoa ta
HOMEHKJIaTypa
KOOPAMHAIIMHIX
CIIOJIYK.

2

Tema 11. IIpocTopoBa
OyznoBa Ta 130Mepid
KOMIIJIEKCHUX CHOJIYK.

Tema 12. 3aransHa
XapaKTEePUCTHKA Ta
XIMI4H1 BJIACTHBOCTI
BaYKJIMBUX €JIEMEHTIB-
KOMIIJIEKCOYTBOPIOBAYIB.

Tema 13. Biactusocri
KOMIUIEKCHUX CIIOTYK Y
pO3UYMHAX.

Tema 14. SxicHuit
aHaJIi3 KaTioHIB 3
BHKOPHUCTAHHSIM
KOMITJICKCHUX CIOJIYK.

Tema 15. Peakuii
OKHMCHEHHS-BITHOBJICHHS
32 y4acTIO KOMILICKCHUX
CIIOJIYK.

Tema 16.
KomriekcoyTBopeHHS
Ha MMOBEPXH1 TBEPIOTO
Tia.

Tema 17. Buznauenus
kynpym(Il) y Burmsii
amiakaTy qudepeHIiiiHo
(hoTOMETPUIHUM
METOJIOM.

Tewma 18. 3actocyBaHHs
KOMIUIEKCHUX CHOIYK
IIPYU BU3HAYEHHI
TBEPAOCTI
BOJIOMPOBITHOT Ta
MIPUPOJHOT BOIH.

Tema 19. 3acrocyBanHs
KOMIUIEKCHUX CHOIYK
IIPYU BU3HAYEHHI BMICTY
XJIOPHUJIIB Y
BOJIOTIPOBIIHIN Ta




MIPUPOTHIN BOJI.

Tema 20. 3acrocyBanns | 4 4
KOMIUIEKCHUX CHOIYK
IpU BU3HAYECHHI HOHIB
depymy(1ll) y BogHUX
pO3YMHaX.
doToMeTprUyHE
Bu3HaueHHs pepym(11I)
y BUTJISI
cyib(hocaiuiary.

Tewma 21. 2 2
[ToTenuiomerpuune
BU3HAYCHHS KOHCTAHT
JIHcolalii KOMIIEKCIB.
Bu3naueHHS KOHCTaHTH
JUCOIIaIlil CaTIUI0BOT

KHCJIOTH.
Pa3om 3a MoayJjem 2 28 28
Ycboro rogun | 120 20| 28 72
IH/3
IH/I3 - |- - - |- -
¥Ycboro rogus | 120 20| 28 72
4. ONIMC HABYAJILHOI JUCLUITJIIHUA
4.1. Temn JieKIIHHUX 3aHATH
4.1.1 neHHa hopma HaBYaHHSA
Ne KinbkicTb
Hassa Temu
3/n roavH
1 | Tema 1. OcHOBHI OHATTSA XiMii KOMIUIEKCHUX CITOJIYK. 2
2 | Tema 2. HoMeHkmaTypa KOMIUIEKCHUX (KOOPAMHAIIHUX) CITOJIYK. 2
3 Tema 3. MeToau CUHTE3y KOOPUHAIIHHUX CIIOJYK. 2
4 | Tema 4. [3oMepis KOOPAUHAIIHHUX CITOJYK. 4
5 | Tema 5. CyuacHa cucreMaTruka KOMIUIEKCHUX CIIOJIYK. 2
6 | Tema 6. Kinetuka peakiriif 3a y4acTioO KOMIUIEKCHUX CIIOTYK. 2
7 Tema 7. Ilpupoaa XiMi4HOTO 3B’SI3KY B KOMIUIEKCHUX CIIOTYKaX. 2
8 Tema 8. Metoau AOCHIKEHHS] KOMIIEKCHUX (KOOPIMHAIMHKUX) CHOJIYK Y 2
TBEPAOMY CTaHI.
9 | Tema 9. [IpakTHuHE 3aCTOCYBaHHSI KOMIUIEKCHUX CIIOJIYK. 2
Pazom 20
4.1.2 3a04Ha hopma HaBYaHHSA
Ne KinbkicTb
Hassa Temu
3/n roavH
1
2
Pazom

10




4.2. Temu NpaKTUYHUX 3aHATH
4.2.1 peHHa popma HaBYaHHSA

Ne KinbkicTb
HasBa Temu
3/n rogvH
1
2
Pazom
4.2.2 3a04Ha hopma HaBYaHHSA
Ne KinbkicTb
Ha3sBa Temu
3in roguH
1
2
Pazom
4.3. Temu 1abOpaTOPHUX 3aHATH
4.3.1 peHHa hopma HaBYaHHSA
Ne Kinbkictb
Ha3sBsa Temu
3/n roguH
1 | Tema 10. bynoBa Ta HOMEHKIATypa KOOPAUHAIIIMHUX CIIOJYK. 2
2 | Tema 11. IIpocTropoBa OymoBa Ta i30Mepisi KOMIUIEKCHUX CIIOJIYK. 2
3 | Tema 12. 3arampHa XapakTEpHCTHKa Ta XIMIYHI BJIACTMBOCTI BaXKJIMBUX 2
€JIEMEHTIB-KOMIUIEKCOYTBOPIOBAYIB.
4 | Tema 13. BnacTMBOCTI KOMIUIEKCHUX CIIOJYK y PO3YMHAX. 2
5 | Tema 14. SxicHuii aHami3 KaTiOHIB 3 BUKOPUCTAHHIM KOMITJIEKCHUX CIIOJYK. 2
6 Tema 15. Peakiiii OKHCHEHHSI-BITHOBJICHHS 32 Y4aCTIO KOMIUIEKCHUX CITOJIYK. 2
7 | Tema 16. KoMriekcoyTBOpeHHS Ha MMOBEPXHI TBEPIOTO TijlA. 2
8 | Tema 17. Busnauenns xynpym(Il) y Burisai amiakaty audepeHIiiiHO 4
(hOTOMETPUYHUM METOJIOM.
9 | Tema 18. 3acTocyBaHHS KOMIUIEKCHHUX CITOJYK IPH BU3HAYCHHI TBEPIOCTI 2
BOJIOTIPOBITHOT Ta MPUPOTHOT BOIH.
10 | Tema 19. 3acrocyBaHHS KOMIUIEKCHHUX CIOJIYK NIpHU BH3HAUEHHI BMICTY 2
XJIOPUJIIB Y BOJONPOBIIHIN Ta MPUPOIHIMA BOI.
11 | Tema 20. 3actocyBaHHsS KOMILJIEKCHUX CIHOJYK IpU BH3HAUYEHHI HOHIB 4
depymy(Ill) y Bogaux pozunnax. @oromerpuune BuzHaueHHs pepym(Ill) y
BUTJISLIL CyIb(OoCaiIuIary.
12 | Tema 21. [loreHuioMmeTpuyHe BU3HAYEHHSI KOHCTAHT AUCOIIIAIlii KOMILIEKCIB. 2
BusHaueHHs KOHCTaHTH JUcCOLiallli caliluiIoBOi KUCIOTH.
Pazom 28
4.3.2 3a04Ha hopMa HaBYaHHSA
Ne KinbkicTb
Ha3sa Temu
3/n roguH
1

11




Pazom

4.4. 3aBnaHHs 1jsl caMOCTiiiHOI podoTH
4.4.1 peHHa popma HaBYaHHSA

Ne KinbkicTb
Hassa Temu
3/n roguH
1 | IcTopis BiAKpUTTS BOXKIMBUX KOMIUICKCHUX CIOJYK. 5
2 | Po3BuTOK NOTmsi/iB HA YTBOPEHHS ‘‘CIIOIYK BUIIIOTO MOPSIKY . 5
OcHoBHI 1oJ10keHHS Teopii BepHepa
3 | Teopis )xOpCTKUX Ta M SIKUX KUCIOT Ta ocHOB [lipcona. Teopis 5
BAJICHTHHX 3B SI3KIB.
4 | Kporrmanna. Komriekeu 3 JiraniaM, 1o KOOPJAUHOBAHI 32 PaXyHOK 5
G -3B’SI3KY
5 | KapGeHOBI KOMIUIEKCH, KOMILJIEKCH 3 KPaTHUMU 3B sI3KaMU MeTail |KapOoH. 5
Kowmmmiexcu, meranonenu. Komiuiekconn
6 | Kommiekcu 3 MakpoIKIiYHUME TiorieTepamu. [lomisnepHi KoM T - 5
mnekcu. Kiacrepu
7 | TemmnaTHuit cuaTe3. MexaHi3Mu peakifiii KOMIIJIEKOYTBOPEHHS. 5
8 | llonartsa nmpo KoopAMHaLIiHY nosiMepito. loHi3aliiiHa, colboBa, 5
BaJICHTHA 130Mepisl.
9 | 3aranpHi ysBICHHS PO KOHGOPMAIIIHHY Ta CIIIHOBY 130Mepito. 5
10 | Po3paxyHku cniHOBOi piBHOBaru Ta MarHeTHYHOTO BHECKY B 5
TepMoArHaMIuH1 QYHKIIT — 1300apHO-TEPMIYHHI MOTEHITIA,
EHTAJIBIIIS Ta SHTPOIIIS IEPETBOPEHHS BUCOKO CITIHOBOTO KOMILIEKCY B
HU3bKOCIIIHOBUH
11 | Posmemnenns d-niapiBHs B moJisix pizHoi cumetpii. Teopema Sna-Tenepa 5
12 | KommuiekcHi criosyku 3 OpraHiyHUMH JIITaH/IaMH. 5
Kommnnexkconomerpis
13 | 3acTocyBaHHS KOOPIUHAIIIMHUX CIOJIYK B aHAJIITHYHIN XiMii. 4
14 | biomeraneBi KOMIUIEKCH B )KMBHX OpraHi3Max, ix OymoBa, poJib Ta 4
3HaueHHS. BUKOpHUCTaHHS KOMIUIEKCHUX CIIOJYK B METUIMHI Ta
hapmarrii
15 | 3acTocyBaHHS AESIKHX KOMILJIEKCHUX CHOJIYK BaXKKUX METAIB 4
Pazom 72
4.4.2 3a04Ha hopmMa HaBYaHHS
Ne KinbKicTb
Hassa Temu
3/n roavH
1
Pazom

4.5. InauBiayajibHe HABYAJbHO-10C/IiIHE 3aBIAHHA

4.6. Meroau HABYAHHA

[lin yac BUBYEHHS MUCHUILIIHK TexHIKa XIMIYHOTO €KCIIEPUMEHTY IepeadadeHo
KOMIUJIEKCHE BHKOPHUCTAaHHS PI3HOMaHITHUX METOJIB OpraHizamii 1
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HaBYAJIbHO-I13HABAIBHOT JISJILHOCTI CTYACHTIB Ta METOJIB CTUMYJIFOBaHHS 1 MOTUBALI11
iX HaBYaHHS, 110 COPHSIE PO3BUTKY TBOPUYHUX 3acaJl OCOOMCTOCTI MallOyTHBOTO (axiBis,
3 ypaxyBaHHSM 1HIMB1TYyalbHUX OCOOJMBOCTEN YUYaCHUKIB OCBITHHOIO MPOIIECY.

3 meToro (hopMyBaHHS MPOPECITHUX KOMIETEHTHOCTEH IMIMPOKO BIPOBAIKYIOTHCS
IHHOBaIIlfHI MeToau HaBuaHHs. lle — koMm’rOTepHA MIATPUMKA OCBITHHOTO MPOIIECY,
BIIPOBA/PKCHHSI IHTEPAKTUBHUX METO/IB HaBYaHHs (po0OOTa B MajuX rpymnax, MO3KOBHM
ITYpM, CUTyaTUBHE MOJIEIIOBAHHS, ONPALIOBAaHHS JUCKYCIMHUX MUTaHb, KEHC-METO,
MPOEKTHUI METO/I TOIIIO).

3a jpKepenaMu 3HaHb HA 3aHATTSIX BUKOPUCTOBYIOTHCS CIOBECHI (pO3IMOBiJlb,
Oecina, JeKLisA) Ta MPaKTUYHI METOIH.

3a piBHEM CaMOCTIHHOI PO3yMOBOI JISJIBHOCTI BUKOPUCTOBYIOTHCS MPOOJIEMHO-
iHbOopMaIliiTHUH, TPOEKTHO-TIOIYKOBUM, TOCTITHULBKUI METO/IH.

[3 meToro 3a0e3medyeHHs] MaKCUMAaJIbHOTO 3aCBOEHHS CTYJEHTaMU MaTepiainy
KypCY BUKOPUCTOBYIOTHCS HACTYITHI METO/IM HaBUAHHS

1) Mertoau oprasizaiiii Ta 31l iCHEHHSI HaBYAJIbHO-TTI3HABAIBHOT AISTBHOCTI:

— CJIOBECHI (JIEKI[II-MOHOJIOT, JIEKIIisI-/11a]I0T, MPOOJIeMHA-JIeKITis );

— HAO4HI (Mpe3eHTallisl, AEMOHCTPYBaHHS);

— IPAaKTUYH1 METOJH (BIPABH; MPAKTUYHI 3aB/IaHHS).

2) Metoau CTUMYJTIOBaHHS i MOTHBAIIi1 HaBYAIbHO-ITI3HABAJIBHOT IiSJILHOCTI:

— METO/JI MPOOJIEMHOT0 BUKIAAy MaTepiany;

— MOJIETIIOBAHHS )KUTTEBUX CUTYAIl};

— MO3KOBMI HITYpM;

— METO/1 OIIOpPH HA KUTTEBUN JOCBIJ;

— HaBYAJIbHOI TUCKYCIi.

3) Meronu KOHTPOIK ¥ CAMOKOHTPONIO 32 e(EeKTHBHICTIO HaBYaIbHO-
M3HaBAJILHOI JISUTBHOCTI:

— YCHOT'O KOHTPOIO;

— MMMUCbMOBOT'0 KOHTPOJIIO;

— CAMOKOHTPOJIIO Ta B3aEMOKOHTPOJIIO;

— perieH3yBaHHS BiAMOBIACH.

4.7. 3aco0m NiarHOCTUKH pPe3yJIbTATIB HABYAHHS 3/100yBaviB OCBITH.
IMopsaok Ta kKpuTepii BUCTaBIeHHS 0aJiB

VY 3BuYaitHOMy pexuMi poOOTH YHIBEPCUTETY JIEKIli Ta J1abopaTOpHI 3aHSITTS
MPOBOJSITECA B HABUAJIBHUX JIA0OpATOPIAX. Y 3MINIAHOMY PEXHUMI JIEKIIHHI 3aHATTS
MPOBOJSAITECA 4Yepe3 Tuiargopmy auctaHimiiHoro HaBuanHa a Google Classroom, Y
JTUCTAHI[ITHOMY PpEXHMI BCl1 3aHATTS NPOBOASATHCA depe3 matopmy a Google
Classroom 3 BukopucranusMm Google meet. BinBinyBaHHs 3aHSATH OH-JIAWH PEXUMI €
000B’I3KOBUM.

KoHTponbHi 3axoau 3AIMCHIOIOTHCS 3 JOTPUMAHHSM BUMOT 00’ €KTUBHOCTI,
1HAWBITYaTbHOTO MIX0AY, CHCTEMHOCTI, BCEOTUHOCTI.

3aco0u OIIHIOBAaHHS T4 METOIH JIEMOHCTPYBAaHHS Pe3yJIbTaTiB HABYAHHS:

- €K3aMCH;

- CTaH/IapTU30BaH1 TECTH;

- JIOMAIllHI PO3pPaxyHKOBI Ta pPO3paxyHKOBO-TpadiuHi poOOTH Ta CaMOCTiiHI
3aB/IaHHS;
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- eKCIEpUMEHTANIbHI Ja0opaTOpHI poOOTH 1 MPOBEJAEHHS BIAMOBIIHUX OOYMCIEHb

Ta
CTaTUCTUYHOT OOPOOKH pe3ysIbTaTiB;

- IOTOYH1 KOHTPOJIbH1 POOOTH.

BukopucToByIOThCS Taki METOAM KOHTPOJO (YCHUM, MUCHMOBHUM), SKI MalOTh
CHPUSTH MIIBUILIEHHIO MOTHBAIli CTYI€HTIB 10 HABYAJIbHO-113HABAJIBHO1 A1SUIBHOCTI.

IoTounuii KOHTPOJIb. 3ag0anHAM HOMOYHO20 KOHMPOJIIO € TEPEBIPKa
PO3YyMIHHS Ta 3aCBOEHHSI NIEBHOI YAaCTHMHH y4yOOBOro MaTepiaily, piBHS c(OpMOBAHOCTI
HAaBUYOK, YMIHb CaMOCTIHHO ONpalbOBYBATH HAaBYAJIbHUI Marepiajl, 3JaTHOCTI
OCMMCIIUTH 3MICT TEMHU.

O0’ckmamu nomouno20 KOHMPOI0 3HAHbL CHMYOEHmA € CUCTEMAaTHUYHICTb Ta
aKTUBHICTh pOOOTH Ha 3aHATTSIX; BUKOHAHHS 3aBJaHb JIJIsl CAMOCTINHOT poOOTH.

Ouin06aHHI0 NIOIA2AIOD:

- BUKOHAHHS €KCIIEPUMEHTAIbHUX JJA0OPATOPHUX POOIT 1 MPOBEACHHS BIAMOBIAHUX

00YHUCIIEHb Ta CTATUCTUYHOI 0OPOOKHU pPe3yNbTaTiB;

- PO3paxXyHKOBI Ta PO3paxyHKOBO-TpadiuHi poOOTH;

- pPE3yJIbTaTH TECTYBaHHS;

- BUKOHAHHS KOHTPOJIbHUX POOIT.

VY pa3i HEBUKOHAHHS 3aBJaHb MMOTOYHOTO KOHTPOJIIO CTYJEHT Ma€ MpaBO CKIACTH
iX 1HAMBIAYaJIbHO O OCTAHHBOTO JTAOOPATOPHOTO 3aHATTA. [lopsAI0K TAKOrO KOHTPOJIIO
perjlaMeHTOBaHU BUKJIaJIayeM.

Buan KOHTPOJIIO i cHCTEMa HAKONMMYEHHS 0aJIiB 32 ceMecTp

Bun KOHTPOJIbHOTO0 | KinbKicTh KinpkicTh Ycnoro
Ne | 3axomy KOHTPOJIbHUX | OaJiB oaJiB
3aX0iB 3a 1 3axing

Jlomyck 10  BHUKOHAHHSA 12 0-1 12
1 71a00paTopHOi pOOOTH

Bukonanns ymabopaTopHoi 12 0-2 24
2 poboTH Ta i 3aXUCT.
Tepminu BUKOHAHHS —
TYOKIEHD IT1CIIS
nabopaTopHOi poboTH

CamocrTiiiHe TPOXOIKEHHS 6 0-2 12
3 TECTIB  3a  JIEKIIHHUM
MarepiaJioM |y  CHCTeMi
EJIEKTPOHHOTO
3a0e3MeUYeHHs]  HaBYAHHSA
Google Classroom a6o B
ayauTopii

(32 yMOBM  BHMKOHAaHHSA
TECTIB HE MCHIIE HDK Ha
85%. KinbkicTs cipo0: 1.
Yac o6MexeHO0)

Po3paxyHkoBi Ta 2 0-2 4
4 pO3paxyHKOBO-TpadivH1
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poboTtu

KoHTponbsHa poboTa 2 0-4 8
3) 3a pe3yJibTaTaMu
BUBYCHHS MaTepiany
(ITpoBoauThCs

B MMCHbMOBOMY BUTJISI1)

Pa3zom 60

[ToToyHUI KOHTpOJIb Mepeadadae MPOBEACHHS J1a00OpPaTOPHUX 3aHATh B ayJUTOPIl
Ta OLIIHIOBAHHA iX BUKOHAHHS.

OuiHroBaHHS 1a00PATOPHOTO 3aHATTS CKIIAJIAETHCS 3 IBOX YACTHUH:

nepuia Yacmuxa — TEOpeTUYHa, rnepeadaydae JOMYyCK 10 BUKOHAHHS JJaOOpaTOPHOI
poOOTH: TEpeBIPKY BOJOAIHHS CTYACHTAMH TEOPETUYHUMHU TOJOKEHHAMH Ta
METOJIMKOIO BUKOHAHHS XIMIYHOTO €KCIIEPUMEHTY;

opyea yacmuHa - eKCrepuMeHTalIbHA, BKIIIOYa€ BUKOHAHHS J1abopaTopHOi poOOTH,
oopMIICHHS 3BITY /10 HEl Ta 3aXUCT pOOOTH.

Kpumepii oyinrosanns 0onycky 00 8UKOHAHHA 1a00pamopHoi pobomu

bann Kpurepii oniHiOBaHHS

0 BucraBnserbcsi, KOJIM  CTYACHT BUSIBISE€ TOBHE  HE3HAHHS
TEOPETUYHUX TIOJIOKEHb Ta 3MICTY BHUKOHaHHA pobotu. CTyaeHT He
JIOIYCKA€ThCS 10 BUKOHAHHS J1ab0paTOpHOi poOOTH.

0,5 BucraBnserbcst CTyIeHTY, KON BiH TIIOTAaHO OPIEHTYETHCA Y
TEOPETHYHUX TIOJOKEHHSIX Ta METOMWIll BHKOHAHHA poboTtu. Ilicms
JOOTIPAIlIOBaHHS CTYACHT IOIMYCKA€ThCS JO BHUKOHAHHS J1abopaTOpHOT
poboTH.

1 BucraBnserbcst CTyAeHTY, KOJMM BiH BUIBHO OpPIEHTYETHCA Y
TCOPETHYHUX TIOJOKEHHSAX Ta METOIUIl BHKOHaHHS poOoTH. CTymeHT
JOTYCKAETHCS 10 BUKOHAHHS JIAOOpaTOPHOi pOOOTH.

Kpumepii ouinosanns 6uKOHaAHHA 1a00pamopHoi pobomu

bann Kpurepii omiHroBaHHS
0 BucTaBnserbcs, KoM CTYICHT HE BUKOHAB J1a00paTOpHYy poOOTY.
0,5 BucraBnserbcst CTyAeHTy, KOJIM BIH TIOTAHO OPIEHTYETHCA Yy

TEOPETUYHUX TOJOKEHHAX Ta METOJMWIII BHUKOHaHHS poOotu. He mpoBiB
MaTEeMaTUYHY 00pOOKY pe3ynbTaTiB XIMIYHOTO €KCIIEPUMEHTY.

1 BucraBnserbest CTyZeHTY, KOJU BiH MTOTaHO OPIEHTYETHCS Y METOUITI
BUKOHAHHS pOOOTH, BUKOHAB i B HEIIOBHOMY 00Cs31, JOMyCKao4u rpyoi
MOMUWJIKH ITiI 9ac TPOBEICHHS TOCTIDKEHb YHM IIiJ 9aCc MaTeMaTHYHOI
00pOOKH pe3yIbTaTiB XIMIYHOTO EKCIIEPUMEHTY.

1,5 BucraBnserbest CTyneHTy, KOJMM BIH CaMOCTIHHO, 31 3HAHHSAM
METOJMKH BHUKOHAB JIaDOpaTOpHY poOOTY, aje AOMYCTUB HETOYHOCTI Y
MOCIIAOBHOCTI MPOBEACHHS pOOOTH UM MiJ Yac MaTEeMaTHU4YHOI O0OpOOKH
pPEe3yIbTaTIB XIMIYHOTO €KCIIEPUMEHTY.

2 BucraBnsieTbcs, KOJIM CTYJIEHT CaMOCTIHHO, TPAMOTHO 1 TIOCJIJIOBHO,
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31 3HAHHAM METOJMKHM, BHKOHAaB JIa0opaTOpHy poOOTYy, NpPaBUIBHO
3aCTOCOBYIOYM HAYKOBl TEpMIHM Ta TMOHATTSA, IPOBIB MaTEeMaTUYHY
00poOKy pe3yNIbTaTIB XIMIYHOTO €KCTIEPUMEHTY.

[Ticast BUBUEHHS TE€M 3 CTYJEHTU CaMOCTIIHO MPOXOASATh KOHMPOIbHE MeCmy8aHHs
B enekTpoHHOMY BUTJsiAl B Google Classroom abo B ayautopii. MoxHa oTpuMartu 3a
KokHuUi TecT Big 0 10 2 6aiiB, MAaKCUMaJIbHO 3a cemecTp — 12 6amiB (auB. TabI.).

Pospaxynkosi ma pospaxynkogo-epagiuni pobomu  CTYJEHTH BHUKOHYIOTb
MPOTATOM BUBYEHHS PO3JAUTY 1 MalOTh 3/1aTH Ha MEPEBIPKY BUKJIAAauy 0 MiJACYMKOBOI
KOHTPOJIbHOT pOOOTH 3a PO3/LI.

Kpumepii oyinrosannusa po3paxynkosux ma po3paxynkoeo-zpagiunux pooim

baim Kpurepii oliHIOBaHHS

0 3aBgaHHs HE BUKOHAHE.

0,5 PoGota BMKOHaHa He B TOBHOMY O00Cs31, € HEIOJIKH II0/J0
BUKOHAHHS BHMMOTI /O poOOTH 1 meBHI moMuiku. Pobora 3/maHa He
CBOEYACHO.

1 PoGoTa BUKOHaHA B MOBHOMY 00CS3i, aje MICTUTh HEIOJIKH IIOJ0
BUKOHAHHS BUMOT JI0 POOOTH 1 TIEBHI TOMUJIKH.

1,5 PobOora BHKOHaAHA 3 HE3HAYHMMH HEIOJIIKAMM, BUKOHAHI MaikKe BCl
BUMOTH JI0 poOOTH, a00 € HECYTTEBI MOMUIIKU

2 [IpaBusibHO BHKOHaHAa poOOTa, BCl PO3paxXyHKH BHUKOHAHO BIPHO 3
JTOTPUMAHHSAM 3a3HAYCHUX BUMOT JO pOOOTH, CTYIAEHT Oe30TaHHO
3aXHUCTHB POOOTY.

[Ticast BUBUEHHS TEM 3 KOKHOT'O PO3UTY CTYIEHTU MUILYTh KOHMPOIbHY pobomy,
AKa CKJIAJIA€ThCS 3 IBOX TEOPETUYHUX MUTAHb Ta 3 MPAKTUYHUX 3aBAaHb PI3HOTO PiBHS
CKIagHocTi. 3a 0e310raHHO BUKOHAaHY KOHTPOJIBHY pPOOOTY MAaKCHMAaJbHO MOXKHA
orpumatu 4 6anu, 3a cemectp - 8 Oaris.

[TlincymKoBUi KOHTpOJIb. 3aBJaHHAM MiJICYMKOBOI'0 KOHTPOJIIO € TEpeBipKa
PO3YMIHHS CTYACHTOM IIPOTPAMHOI0 Marepiaiay B IIJIOMY, JIOTIKH Ta B3a€EMO3B’S3KiB
MDK OKPEMHMH PO3JLJIaMH, 3JJaTHOCTI TBOPUYOTO BUKOPHUCTAHHS HAKOIMWYEHUX 3HAHb,
yMiHHS COPMYBAaTH CBO€ CTABJIICHHS 1O MEBHOI MPOOJEMU HABYAIBHOI TUCIUTUIIHU
TOLO.

Ex3amenartiiine BunpoOyBaHHs MPOBOJAUTHCS y MUCHMOBIH GopMi 3a OiieTamu, 110

BKJIIOYAIOTh 5 3aBJIaHb:

1-e — 610k TecToBUX 3aBnanb (10 Gami);

2-¢ 1 3-e 3aBmaHHs — TeopeTnyHi (1o 5 6aiiB);

4-¢ 1 5-e mATaHHA — PO3paxyHKOBI 3a1a4i (o 10 GamiB).

TpuBaicTs ex3aMeHy 2 akajeMivuHi TOJTHHH.

MakcumalibHa OIliHKa, SIKY MOK€ OTPUMATH CTYACHT 3a YCIHINIHE CKJIaJIaHHS
ex3ameny — 40 Oais.

[TincymMkoBa KUIbKICTh OaniB 3 AuciUIUIiHU (MakcumyM 100 OaniB) BU3ZHAYAETHCS
AK cyMa OadiB: — MOTOYHOI'O KOHTPOJIIO, CAaMOCTIMHOI poOOTHM Ta €eK3aMeHy. YCIM
CTyZEHTaM, 5Kl IMOBHICTIO BUKOHAJIW HaBUYAJIbHUM IUIaH 1 MO3UTHUBHO aTECTOBaHI 3 III€l
JUCUUIUTIHA 32 KPEAUTHO-TPAHCHEPHOI0 HAKONMUYYBAJIBHOIO CHUCTEMOIO (HaOpanu He
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Menie 60 % Bin 100 6aniB), cymapHUil pe3yiabTaT CEMECTPOBOIO KOHTPOJIIO B Oajiax Ta
OI[IHKH 32 HAI[IOHAJIILHOIO IIKAJIO0 (BIAMIHHO, 100pE, 3a/10BUIbHO), 3a mmKaaow €KTC —
MIACYMKHA CEMECTPOBOTO KOHTPOJIIO 3aHOCUThCA Yy BigomicTs 00JIKYy YCHIIIHOCTI,
3aiKOBY KHUXKKY CTY/AEHTA. 3allOBHEHA Ta O(pOpMJIEHA BIIOMICTh OOJIKY YCHIIIHOCTI
MOBEPTAETHCA Yy JEKAaHAT Y BU3HAYEHHUW TEPMIH OCOOMCTO BHKIanayeM. Y BHUNAAKY
orpumanHss MeHme 60 OamiB (FX,F B €KTC) 3a pesyapbraramu CEeMECTPOBOTO
KOHTPOJIIO, CTYACHT OOOB’SI3KOBO  3MINCHIOE TMEpecKIaJaHHs IS JIKBigamii
akazemM3a0oproBaHocTi. BHUKOpHUCTOBYIOThCS Taki METOAU  KOHTpPOIO  (YCHUH,
MMCbMOBUH), SIKI MalOTh CIPUSTH MIJBUIIEHHIO MOTHUBAIlIl CTYJIEHTIB 1O HaBUYaJbHO-
MI3HABAJIBHOT JIISUIBHOCTI.
4.8. IlepeJiik NporpaMoBHX MUTAHb JI5l CAMOKOHTPOJIIO:

1. OCHOBHI MOHATTS KOOPAWHALIMHOI XIMIi: I[EHTpaJbHUNA aToOM, JIIraH[,
BHYTPILIHSA Ta 30BHIMHS cdepu, KOOpAHHAIIIHE YHUCIO Ta CTYMiHb OKHUCHEHHS
IIEHTPaAJIBLHOTO aToMa, KOOpAUHAIlIiHA (opmyIa.

2. IlpoctopoBa iHTepmpeTallis KOOpAMHAILIMHUX YHCeN. TeopeTuuHi MeTodau
JIOCJTJPKEHHSI TIPOCTOPOBOT OY/I0BU KOMILJIEKCIB.

3. I3omepis KOMILIEKCIB: T€OMETpUYHA 130Mepisi, CTPYKTypHa 130Mepis,
KOOpJMHAIlIHA 130Mepisi, KOOpAMHAIlIIiHA TIOJIMEpIs, COJbBATHA 130Mepis, 10HI3alllitHa
130Mepis, COIBLOBA 130MePisi, BaJICHTHA 130Mepis, KOHpOopMaIliiiHa Ta CIIiHOBa 130Mepisl.

4. Teopii XiIMIYHOTO 3B'SI3Ky B KOMIUIEKCax: KOoopAuHaIliiHa Teopis Bepnepa;
enexkTpoctaTudHa Teopis Koccens, momsipusaliiifHa Teopis; Teopis KOPCTKUX Ta M SIKHX
kucaotT Ta ocHOB [lipcona. OCHOBHI MOJIOKEHHS Ta 1X MOSICHEHHS.

5. Teopis BaJleHTHUX 3B A3KiB: JaTWBHI 3B S3KU, BHYTPINIHBO- Ta
30BHIITHLOOPOITAIbHI KOMIIJIEKCH.

6. Teopis moJis JIiraH1iB: KOMIUIEKCH 3 Ti- Ta 0€3 7- 3B SI3KY.

7. Teopiss KpUCTaJI4YHOTO TOJIA: OCHOBHI TMOJIOKEHHS, €HEPTis PO3ILEIJICHHS Ta
eHepris crabirizaiii kpuctaniyauM nojeM. Hedenaykcetnunuii egexr.

8. PosmermenHs d-miapiBHSA MEHTPAJIBHOTO aroMa B TMOJSAX PI3HOT CHUMETPIi.
Hanpukmnan, npencraButu cxemy posmeruieHHs d-miapiBas LA B komriekci
[Cu(en),]** i mnosicHuTH, SK 3a JOINOMOIOI0 €JIEKTPOHHOI CHEKTPOCKOMii MOYKHA
YCTAaHOBHUTHU CTPYKTYPY KOMILIEKCA.

9. BukopuctanHs METOJIB €JeKTpOoHHOI Ta [Y-crekTpockomii aJis BHUBYCHHS
OyZI0BH KOOPAMHAIINHUX CIIOJYK.

10. Teopema Ana—Tenepa. HaBectn npukinaau.

11. OcHOBHI THIH KOMIUICKCIB. ANMIOKOMIUIEKCH. [IIpOKCHJIHI, OKCHUIHI Ta
XaJIBKOTCHIAHI KOoMIUIeKcH. KapOoHUIBHI, HITpO3WIBHI, IiaHigHI Komruiekcu. Couri
Kporrmanna. Kommuiekcm 3 JiraggamMu, 10 KOOPJMHOBAaHI 3a PaxXyHOK G-3B’SI3KY.
KapOeHOB1 KOMIUIEKCH, KOMIUIEKCH 3 KpaTHUMHU 3B A3KaMU MeETall-KapOoOH. T-
Kommnekcu, Meranmonenu. Kommiekconu. Kommiekcu 3 MakpOUUKITYHUMHU
nosrierepamu Ta kpuntanaamu. Enexrpuan. [omisaepni komruiexcu. Kinacrepu.

12. OcHOBHI METO/IN CUHTE3Y KOMIUIEKCIB. TeMIutaTHuil CHHTE3.

13. TlpaBuna mepeTBOpPEHHS KOOPAMHAIIWHUX CHONyK. TpaHc- 1 mmc-edexTn
(npaBuna Ilelipone Ta leprencena, peakuis H. C.Kypnakosa ). HaBectu npukiaau.

14. KommnekcoyTBopeHHs B PO3UHHI. CryniH4actuii XapakTep
KOMITJIEKCOYTBOPEHHS B PO3YHHI.
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15. ®dakTopu, sKi BIUIMBAIOTh Ha CTIMKICTh KOMIUIEKCIB Y PO3YMHI: XEJIaTHUW Ta
MaKpOLUKIIYHUHN €(EeKTH.

16. KineTuka peakiiii KOMIUIEKCOyTBOpeHHs. JIaOUIbHI Ta IHEPTHI KOMILJIEKCH.

17. MexaHi3MU peakilii 3aMmillleHHs JIraHiB: JUCOI[IaTUBHUI, acOI[iaTUBHUI Ta
MEXaHI13M CUHXPOHHOI'O OOMIHY.
4.9. Cxema HapaxyBaHH# 0aJiB, sIKi OTPUMYIOTh CTYA€HTH

Ex3amen
IloToyHe TecTyBaHHs Ta caMoCTiiiHa poOoTa =
Monyis 1 Monyis 2 = E
g | =
© 2 |©
= S =
= O
g 1.
— &2l o] —| | o] | o] =] w]o] o =] &
= Fap e R - R A = =1 = =1 W=a = =0 =l =1 =B S - -
= gl =
o o
o = o o
= jor) o
e
21221222222 43|22 3]13[3]3|3 |3|3]3|3|]4] o
(o)
T1, T2 ... T14 — Temu po3/LTIB.
IlIkasna oniHwoBaHHs: HamioHaabHa Ta EKTC
Cyma GauiB 3a BCi OriHKa 3a HalllOHAJIBHOIO MIKAJIO
BUIIM HABHAILHOL | 17 ex3ameny, KypcoBOro 14 3aTiKy
ALUIBHOCTI poekTy (POOOTH), NPAKTUKU
90-100 BIAMIHHO
82-89 5
74-81 A00pe 3apaxoBaHO
64-73 .
33JI0BUTEHO
60-63
35-59 HE3aJ0BLUILHO HEe3apaxoBaHO
1-34 HE3aJ0BUILHO HEe3apaxoBaHO

5. HABUAJIBHO-METOJANYHE 3ABE3ITEYEHS

5.1. PexomeHn0BaHa JiTepaTypa
OcHoBHA

1. AnexkceeB C. O. Ximis KOMIUIEKCHUX CIONYK: HaB4danbHuid mociormk / C. O.
Anexkcees. — K. : BIIL] «KuiBcekuit yHiBepcutet», 2010. — 159 c.

2. Birymkina C. B. KoopaunamiitHa XiMis: HaB4Y.-METOJ. KOMIUICKC.

B.Bitymkina. — Xapkis, 2019. — 20 c.
3. Heiikano I'. O. Koopaunartiitai crionyku : Had. moci6. / I'. O. [letikano; Yepkac.
JIepK. TEXHOI. YH-T. - Uepkacu, 2008. - 76 C.
4. KokmapoBa T. B. CrepeoxiMis KOOpAMHAIIMHUX CHOJAYK d-€JI€MEHTIB
HaBYAJIbHO-METOAMYHUN TMOCIOHUK IJIA CTYIAEHTIB creriagbHocTl 102 «XiMisy»
JIEHHOI Ta 3aouHoi (opM HaByaHHs. PiBeHb ocBitu Marictepchkuit / T. B.
Koxkmaposa. — Opneca : Actponpunt , 2022. — 140 c.
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8.

9.

Koopnunaniiina ximis. Homenkiatypa, i3omepist 1 0yJjoBa: HaBYaIbHUI NOCIOHHUK
/ T'. M. Pozanues, C. B. Pagio, K. B. bopucosa, H. I. I'ymeposa, K. B. €pomnna.
— Binnunng: JJlonHY imeni Bacuns Cryca, 2017. — 102 c.

Kuukupyk O.}O. MeroauuHi pexkomMeHJaunii A0 Ja0OpaTOPHUX 3aHATH 3
mucuuiutian «Koopaunaniitna ximis» / Knukupyk O.}O. — XKuromup: Bua-so
KAV im. 1. @panka, 2020. — 40 c.

Pynenxko H.II. Kommnekcuni cnomyku: HaBu. mnoci6. / H.IL. Pynenko. —
Huinponerpocsk: HMetAY, 2008. — 36 c.

Cxonenko B. B. Koopaunariitna ximist / B. B. Ckonenko, JI. 1. CaBpaHchkuii. —
K.: JIubiap, 2004 . — 424 c.

Ckonenko B.B., 3y6 B.A. [Ipaktukym 3 koopauHaniinoi ximii. — K., 2003. 300c.

10.Ximis koopauHauiiaux cnoinyk / B.O. Crapony6, O.B. Bep3€HlHa T.M.

Crapony0, O.B. ltemenko. — JI.: IBH3 YAXTY, 2016 — 286 c.

11.Yynnak C.FO. OcHOBM XiMii KOMIUIEKCHUX crioyyk: HaBd. 1oci6. / C.}FO. UyHnak,

I.€. bapuiit. Yxropoa: YxHY «'osepnay, 2019. - 133 c.

JonmomizkHa
boxan 10.B., ®opoctoscrka T.O., I'opbatiok H.M. Bukopuctanus MeHTaIbHUX
KapT AK 3aco0y Bi3yamizaiii y mporeci BUKIAJaHHS KOOPIUHAIIHHOI XiMii.
Hayxkogi 3anucku. Cepist: [IpoGieMu mpupoTHUY0-MaTeMaTHYHOT, TEXHOJOT14HO1
ta npodeciiinoi ocBith  2024. Ne 1 (2024). C. 15— 23. (AITY im. B.
BunHuuenka).
Birymkina C. B. KoopaunamiitHa Ximis: HaB4.-meron. Komiiekc. / C.
B.Birymkina. — Xapkis, 2019. — 20 c.
Kamnuak .M., Kimkubano B.B., Koryp Bb.f., Mucekis M.I'., Ckono3zapa P.B.
Ximis: 3amaudi, Bupasu, Tectd. — JI., 2001. — C. 79.Ckonenko B.B., CaBpancrekuit
JI.I. Koopaunamiitaa ximis. — K., 2004.
Koopaunariiina ximis: MeTtoaudHi BKa3iBKH 10 JJaOOpaTOPHUX POOIT IJIs CTYI.
crenianbHocTi — 102 Ximis, ocBITHBOI mporpamu «Ximis». / Yinagaui: OxcaHa
Map’suiBaa Ctpoxk, Ipuna IBaniBna Masypensb. — Jlynpk: I1 “3ops—tmoc” BOO
BOI COl1Y, 2018. - 35 c.
Ximig koopauHaniiaux crnonyk / B.O. Crapomy6, O.B. bepsenina, T.M.
Crapony0, O.B. ltemenko. — /I.: JIBH3 VIAXTY, 2016 — 286 c.
[lepcexkTBH KOOpAMHAIINHOT XiMii reTepomoiisigepHux komiuiekciB / B. B.
Cxkomenko, K. B. Jlomacesuu, B. M. Kokozeii, I. O. @punbkuii / YKp. Xum.
KypH. - 2004. - 70, Ne 11-12. - C. 3-23.
Cxomenko B. B. ExcnepumeHTanbHi METOAW B KOOPAHMHAIIMHINA XiMil : HaBY.
noci6. / B. B. Ckomnerko, B. 4. 3y0, 1. O. ®punpkuii, P. JI. Jlamneka; Kuis. Ha.
ya-T iM. T.IlleBuenka. - K., 2008. - 447 c.
Ctpox O.M. KoopaunamiitHa ximis: MeToaudHi BKa3iBKH 10 JTa0OpaTOPHHUX
poOitT mns crya. crmemianbHocTi — 102 Ximis, OCBiTHBOI mporpamMu «Ximisy». /
O.M. Ctpok, L.I. Ma3zypens. // JIyupk: I1 “3ops—tmroc” BOO BOI COIY, 2018. —
35c.
Teneryc B.C., bomak O.I., 3aperatok O.C., Kimxu6ano B.B. OcHoBu 3araiapHoi
ximii. — JI., 2000. — C. 389.
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5.3. Indopmaniiini pecypcu
(mepenik HOpMALIHHUX PECYpPCIB)

http://surl.li/lccse
http://visnyk.chem.univ.kiev.ua/arhiv/2018/PDF/vknuc_2018_1-3.pdf
3. https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Organometallic_Ch
emistry (Evans)/02%3A_Organometallic_Ligands/2.01%3A_Carbenes
https://cpo.stu.cn.ua/Oksana/lekcii_TM_ZV_EM/110.html
https://elearning.sumdu.edu.ua/free_content/lectured:c63732c3bf9b7070c82625f1
28¢7980998d6¢700/latest/41088/index.html
6. https://lubbook.org/book_283 glava 89 -
ZAGALNA KHARAKTERISTIKAKOMP.html
https://nmetau.edu.ua/file/rudenko_n.p.kompleksni_spoluki.2008.pdf
https://old.iupac.org/publications/books/rbook/Red_Book 2005.pdf
PubChem (NIH) - be3komToBHa 06a3a JaHUX MPO XIMIYHI PEUOBUHH, BKIIIOYAKOYH
iX TOKCHKOJIOT1YH1 BJIACTMBOCTI Ta BIUIMB Ha 370poB'a. [[locunanHs Ha 6a3y
nanux | (https://pubchem.ncbi.nlm.nih.gov/)
10.«ChemSpider» (Royal Society of Chemistry). Bigkpura 0a3a maHHX XiMIYHHX

pedyoBUH 3 iHpOpMAIlIE TIPO iXHI (PI3UKO-XIMIYHI BIACTUBOCTI Ta TOKCUYHICTb.

[[Tocunanus ua pecypc](http://www.chemspider.com/)
11.Binkputnii goctyn go Ounbir, HibKk 3000 xypHamiB 3 Ximii (aHIJ1.) WWW.0penj-

gate.com
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6. MOJITHUKA 11010 AKAJEMIYHOI JOBPOYECHOCTI
[TomiTika 1moa0 akaaeMidyHOT JOOPOUYECHOCTI (POPMYETHCS HA OCHOB1 JIOTPUMAaHHS
NPUHIMITB aKaJeMiuHoi J00podyecHOCT! BiamoBimHO 10 3akoHiB Ykpainu «lIpo
ocBiTy», «IIpo Buiy ocBiTy», «[Ipo HaykoBy 1 HAyKOBO-TEXHIUHY HiSIBHICTEY», «IIpo
aBTOPCHKE TPaBO 1 CyMiXHI mpaBa», «I[Ipo BUIaBHUYY CrpaBy», 3 ypaxyBaHHSIM HOPM
[Tomoxxennss «IIpo akamemiuHy cBoOOMy Ta akaaeMidyHy JOOpPOYECHICTH B
IleHTpanbHOYKpaiHCBKOMY  JICp)KaBHOMY  II€JIarOT1YHOMY  YHIBEPCHTETI  IMEHI

Bonogumupa BunHHWYeHKa» (3aTBEpIKEHE BUYEHOIO pajoro, MpoTokol Ne2 Bin
30.09.2019; Nel0 Bix 07.02.2022).
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http://surl.li/lccse
http://visnyk.chem.univ.kiev.ua/arhiv/2018/PDF/vknuc_2018_1-3.pdf
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Organometallic_Chemistry_(Evans)/02%3A_Organometallic_Ligands/2.01%3A_Carbenes
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Organometallic_Chemistry_(Evans)/02%3A_Organometallic_Ligands/2.01%3A_Carbenes
https://cpo.stu.cn.ua/Oksana/lekcii_TM_ZV_EM/110.html
https://elearning.sumdu.edu.ua/free_content/lectured:c63732c3bf9b7070c82625f128c7980998d6c700/latest/41088/index.html
https://elearning.sumdu.edu.ua/free_content/lectured:c63732c3bf9b7070c82625f128c7980998d6c700/latest/41088/index.html
https://lubbook.org/book_283_glava_89_-%20ZAGALNA_KHARAKTERISTIKAKOMP.html
https://lubbook.org/book_283_glava_89_-%20ZAGALNA_KHARAKTERISTIKAKOMP.html
https://nmetau.edu.ua/file/rudenko_n.p.kompleksni_spoluki.2008.pdf
https://old.iupac.org/publications/books/rbook/Red_Book_2005.pdf
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
http://www.openj-gate.com/
http://www.openj-gate.com/
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