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BCTYII

[Iporpama HaBuanpHOi guctMIUIiH «CydacHUN OpraHiyHUM CHHTE3» CKJaJjeHa
BiJITIOBITHO JI0 OCBITHBO-TIPOQeciiHOT MporpamMu MiArOTOBKK OakajaBpa
CIIeLiaIbHOCTI 102 ximis

1. Onuc nasuanvHoi oucyuninu
1.1. MeTa BUKIIafaHH HaBYAJIHHOI JUCIIUAILIIHA

1.1 Meroro BUKJIaJIaHHS HABYAIBHOI JUCIMILIIHM € C(OPMYBATH UiTKi YSBJICHHS IIOZIO
cTpaTterii 1 TAKTUKHA Cy4acHOTO OPraHiyHOrO CHHTE3Yy, OCBOITH TEOPETUYHI OCHOBH OpraHiduHOL
XiMil Ta TPUHIMIHA BUKOPUCTAHHA (DI3MYHMX METOIIB JOCITIUKCHHS Ui CTBOPEHHS SKICHOTO
MPOTIKaHHS XIMIYHUX MPOIECiB; HABYUTH CTYACHTIB BUSBISATH BiIIOBITHICTh MK CTPYKTYpOIO
pedyoBUHH, 11 (HI3UKO-XIMIYHUMHU BIIACTUBOCTSMH, PEAKIIMHOIO 3JaTHICTIO Ta METOJaMH i
CUHTE3Y; HaJaTH CTyJEHTaM TEOPETHUYHI 3HAHHS Ta HABUKHU CKJIQJHHUX XIMIYHUX €KCIIEPUMEHTIB
1] 4ac MpenapaTUBHOTO CHHTE3Y OpPraHIYHUX PEYOBHUH Ta OJCpKaHHS IUILOBUX MaTepialiB.
CdopmyBatu ysBICHHS PO OCHOBHI MOJOXKEHHS TEOPIi MIAHYBaHHS €KCIIEPUMEHTA.

Baxxnusum € popMyBaHHs cucTeMU (pyHAaMEHTaIbHUX 3HaHb, 1110 J03BOJISIOTH MailOyTHIM
(axiBIIM BHMKOPUCTOBYBATHM Ha MpPAaKTHUIl OTPUMaHI HUMHU 0a30Bl 3HAHHS JUIsl IUIAHYBaHHS
OaraTocTaJiifHUX CHUHTE31B, PIIIEHHS CUHTETUYHHMX 3aJad, PO3IJIsAy OINUCAaHUX B JITepaTypi
CHHTE31B CKJIQJIHUX OPraHiYHHUX CIIONYK. BakiMBO HamaTH CTYIEHTY MiAIPYHTS JJIsI HAYKOBOTO
aHayizy npoOinemMu B Horo mpodeciiiHiii o0nacTi, 10 TO3BOJIUTH MIArOTYBATH CTYJEHTa IO
y4acTi B JIOCHIDKEHHSIX XIMIYHUX IPOLECIB, L0 MPOBOAATHCS B JIaOOpAaTOPHUX YMOBAX,
BUSIBJICHHIO 3arajbHMX 3aKOHOMIPHOCTEM iX NpPOTIKaHHS 1 MOKJIMBOCTI YINpPaBIIHHSA HHUMH,
chopMyBaTH YiTKl YSBJIEHHS IIOAO CTpaTerii 1 TAKTMKHW Cy4aCHOTO OPraHIYHOIO CHUHTE3y Ha
OCHOBI HOBITHIX TE€OPETHYHHUX OCHOB OpraHi4HOi XiMii. MeTOl0 TakoX € HaBUUTU CTYJ/IEHTIB
BHUSBISITH BIAMOBIIHICTD MK CTPYKTYpPOIO PEYOBHHH, 1i (PI3UKO-XIMIYHUMHU BIIACTUBOCTSMH,
PEaKIitHOIO 3/IaTHICTIO Ta METOJIAMU ii CHHTE3Y.

MeTo10 BUBUYEHHSI HaBUAIHHOT UCIUIUTIHA «CydyacHUN OpraHIYHUN CHHTE3» € OCBOEHHSI
TEXHOJIOT1i Cy4aCHOTO MpEenapaTHBHOTO OPraHivHOTO CHHTE3Y, sika 0a3yeThCsl Ha 3aCTOCYBaHHI
HOBITHIX YsBIIGHb 3 TEOPETHYHUX OCHOB OpraHigyHOi Ximii, N[0 J03BOJIIE HIUPOKO
BHUKOPHCTOBYBATH 3HAHHS 31 CTpaTerii 1 TAaKTUKK Cy4acHOTO OpraHiyHoro cuuresy, Ilim dac
BHUBUYEHHS Kypcy OcoOJHMBa yBara MPHUAUISETbCS BUBYCHHIO OCHOBHMX TEHJICHII CTBOPEHHS
HOBHUX OpraHIYHUX MaTepialliB, O3HAMOMIICHHIO CTYJCHTIB 3 NpoOieMamMH CydacHOTO
OpPraHIYHOTO CHHTE3Yy, 13 3araJIbHUMH TPUHIUIIAMH, 13 CTPATETIEI0 1 TAaKTUKOK OPraHIYHOTO
CHUHTE3y, OCHOBHUMHU 3aKOHOMIPHOCTSMHU CKJIaJIaHHA IUIAHY CHUHTE3y OPraHi4HOi CIOIYKH, IO
BITHOCUTBCS 710 OyAb-SIKOTO Ki1acy (4u mojidyHKIIIOHAIBHOI), Ma€e OyI0BY JTOCUTh BHCOKOI MipH
CKJIQHOCTI, ()OPMYBAaHHIO HABHUKIB CKJIQJHMX XIMIYHMX €KCIEPUMEHTIB Ta crenudigaux
MPUHOMIB CHUHTETHYHOI OPraHiyHOi XiMil IS KOMIUIEKCHOTO i1X BHUKOPHUCTAaHHS TIiJ dac
MPEeMapaTUBHOTO CHHTE3y OpraHiYHMX PEYOBUMH pIZHUX KIACiB Ta OJEP)KaHHS IUIbOBUX
MatepianiB. B Kypci po3risgaroThCsi OCOOIMBOCTI CHUHTE3y OCHOBHUX KIACiB OpraHigyHUX
CHONYK, peakuii skux mpoTikaioTh 3 yTBopeHHsM HoBux C-C, C-N, C-O 3B'sa3kiB, MexaHI3MU
XIMIYHMX B3a€MOJIIH, NAIOTHCS OCHOBHI HABUYKM BUKOHAHHS OPTaHIYHOTO CHUHTE3Y, OUYHMCTKU
PEYOBUH, AHATITUYHOTO JOCHIIKEHHS IUIbOBUX NPOAYKTIB. BaxMBUM € Takox TIIHOOKe
BUBYCHHS OCHOB CYYaCHOTO IPOMHCIIOBOTO CHHTE3y BAXKIMBUX JMJS JIIOACTBA OPraHiuHUX
MaTepiaiB.

1.2. OcHOBHI 3aBIaHHS BUBUYEHHS JUCIIAILIIHU

OCHOBHUM 3aBJIaHHSIM BUBYEHHS JUCHMIUIIHM € TOIVINOJIeHe BUBYEHHS TEOPETHMYHHX 1
METOJIOJIOTIYHUX OCHOB OpraHiyHOl XiMii, creru@iyHuX MpUHOMIB CHHTETHMYHOI OpraHiyHOi
XiMil 7151 KOMILJIEKCHOTO iX BMKOPHMCTaHHS IiJl 4ac OJIEpXKaHHsS OPraHiuHUX PEUOBHH PI3HUX

KJIaciB, fKI peajbHO BUKOPHCTOBYIOTHCS B HAMpPI3HOMAHITHIMX cdepax IisUIbHOCTI JrofeH,
(dhopMyBaHHS MPAKTUYHUX HABUYOK 1 BMIHb JJIs TUIAHYBAHHS 1 IPOBEICHHS CKJIATHUX XIMIYHUX
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eKCTIIEpPUMEHTIB, (OPMYBaHHS 1 PO3BUTOK LUTICHOTO YSBIICHHS PO METOAM CUHTE3y OpPraHiuHUX
CIIOJTYK.

1.2.1. ®opmyBaHHs HaCTyHUX 3arajlbHUX KOMIIETEHTHOCTEH!

NG~ wWNE

10.
11.
12.
13.

3HaHHS Ta PO3YMIHHS MTPEIMETHOI 00J1acTi Ta BIACHOI MPOQECiifHOT TisITHHOCTI.

3naTHICTH 10 aOCTPAaKTHOTO MUCIIEHHS, aHali3y Ta cuaTe3y (3K1).

3IaTHICTh BYMTHUCS 1 OBOJIOJIBATU CydacHUMU 3HaHHAMU (3K2).

3natHicTh npaioBatu y komanmi (3K3).

3nmatHICTh 70 ajganTaiii Ta aii B HoBii cutyaii (3K4).

HaBuuku BukopucTanHs iHQOpMaLitHUX 1 KOMYyHIKaIiiHUX TexHoorii (3K5).

3IaTHICTh CHIUIKYBaTUCS iHO3eMHOI0 MOBOIO (3K6).

3/1aTHICTh CIUIKYBaTUCS 3 MPEACTaBHUKAMM IHIIMX MNPOQECiHUX Tpyl pi3HOro piBHA (3
eKCIIepTaMH 3 IHIIUX Taly3ei 3HaHb/BUIB €KOHOMIUHOI aisutbHOCTI) (3K7).

3MaTHICTD JisITH Ha OCHOBI €THYHUX MipKyBaHb (MOTHBIB) (3K8).

[IparuenHs 10 30epeKeHHS HABKOIHMITHBOTrO cepenopuia (3K9).

3IaTHICTB JI0 TOIYKY, 00pOoOJIeHHs Ta aHai3y iHpopMmarii 3 pizaux mrepen (3K10).
3nMaTHICTh OyTH KpUTHYHUM i caMmokpuTuaHuM (3K11).

3MaTHICTh peali3yBaTH CBOi MpaBa 1 0OOB’S3KM SIK Yj€HA CYCHUTHCTBA, YCBITOMIIIOBATH
LIHHOCT1 TPOMAJITHCHKOTO (BUIBHOTO JEMOKPAaTUYHOI'0) CYCHUIbCTBA Ta HEOOXITHICTh HOTO
CTaJIOTO0 PO3BUTKY, BEPXOBEHCTBA MpaBa, IIpaB 1 CBOOO/ JIFOAMHH 1 TPOMaJTHUHA B YKpaiHi
(3K12).

1.2.2. ®opmyBaHHS HACTYMHUX (PaXOBUX KOMIIETEHTHOCTEH:

1.

2.

ok~

o

10.

11.

12.

13.

3MaTHICTh 3aCTOCOBYBATH 3HAHHS 1 PO3YMIHHS 1HIIMX MPUPOJHUYHMX HAYyK Ta MaTEMaTUKH
JUTSL BUPILICHHS KICHUX Ta KUTbKiCHUX mpo0iem B Ximii (PK1).

3MaTHICTh PO3Mi3HABATH 1 aHANI3yBaTH MPOOJEMH, 3aCTOCOBYBaTH OOTIPYHTOBAaHI METOIU
BHpIIIEHHS MPOoOIIeM, MPUUMaTH 0OTPYHTOBaHI pilleHHs B oonacTi ximil (PK2).

3MaTHICTH 10 BUKOPHCTAHHS CIIEI[IaIbHOTO MPOTPAMHOTO 3a0€3MeUeHHsT Ta MOJICITIOBaHHS B
ximii (OPK4).

3narHicTh ominoBaTh pusuku (PK6).

31aTHICTh 3IHCHIOBATH THUIIOBI XIMIYHI JabopaTopHi AOCTIDKEHHS Ta BUKOPHUCTOBYBATH
crangapTHe ximiune obnagnanus (PK7, OKS).

31aTHICTh 10 ONAaHyBaHHS HOBHX 00JIacTeH Ximil nuisxom camoctiiinoro BuBucHHs (DPK10).
3natHicTh (OPMYIIOBATH €THYHI Ta COIialbHI MPOOJIEMH, SIKI CTOSTh MEpeln XiMi€r, Ta
3/IaTHICTh 3aCTOCOBYBATH €TUYHI CTaHJAPTH IOCIIDKEHb 1 TPo(]eciitHOl MisITbHOCTI B Tamy3i
Ximii (akagemiuna qoopouecHicts) (PK11).

3MaTHICTh BUKOPHUCTOBYBATH OCHOBHI TOHATTSA XiMii, OCHOBHI 3aKOHM XiMii, 3arajibHi
3aKOHOMIPHOCTI Mepediry XiMIYHMX peakiiid, Teopito OyJOBH aToMa, Teopii XIMIUHHUX
3B’SI3KiB, BUGHHS IIPO PO3YHMHHM, 3arajibHi B1JIOMOCTI PO XiIMiYHI €JIEMEHTH Ta iX CIIOIYKH Y
BHUPILIICHHI KOHKPETHHX 3a]a4 XiMil BiIMOBIAHO 70 cydacHuX motped (DK14).

3maTHICT, A0 poOOTH Yy CHUHTETHUYHIA OpraHiuHiii sabopaTtopii, BMIHHS KOPEKTHO
IHTEpIpeTyBaTH pe3yibTaTh Bi3UKO-XIMIYHUX JAOCITIKEeHb opranidaux cronyk (PK18).
3MaTHICTh 0 PO3YMIHHS BHMOI OXOPOHHM Ipali Ta JOTPUMYBaHHS iX MiJ 4Yac mpari y
7TabopaTopHUX Ta NpoMHCIOBHX yMoBax (DK27).

3MaTHICTh PO3YMIHHS AKTyaJIbHUX MPOOJIEM CydacHOi TEOPETHYHOI 1 eKCIIepUMEHTaIbHOI
opraniuHoi ximii (PK33).

31aTHICTP BUKOPHUCTOBYBAaTH PETPOCUHTETHYHMN MIiAXiJ MPU po3poOlll METOIIB CHUHTE3Y
aKTUBHUX (papMalleBTUYHUX I1HTpenieHTIB (cyOcTaHILiil) Ta mnepembavatu Ti XiMIiuHI
BJIACTUBOCTI CIOJYK, SIKI MOXKYTb OyTH BUKOPUCTAaHI JUIs aHaJi3y iX AKOCTi (1AeHTu(IKarii Ta
KuTbKicHOTO BU3Ha4YeHHs) (PK35).

3aTHICTh KOPUCTYBATHCh CYYaCHHUM EKCIEPUMEHTATbHUM OOJIaHAHHSIM, SKe MOXE OyTH
3aCTOCOBAHO JUIS AOCIIDKEHHS MOJIEKYJI, pEYOBUH, XiMiuHUX mpoueciB Ta seutl (PK36).
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1.3. KinpkicTh KpeauTiB - 9

1.4. 3aranpHa KiabKicTb roaud — 270

1.5. XapakrepucTrKka HaBYaIbHOI TUCIUIUTIHA

Hopmarusna / 3a BuGopom

Jlenna ¢opma HaBYaHHS | 3aouna ¢popma HaBYAHHS
Pik miaroroBku
4-ii | 4-it
Cemectp
8-it | 8-ii
Jlexii
32 rop. | 12 ron.

[IpakTHuHi, CEMIHapPChKI 3aHATTS

JlaGopaTopHi 3aHATTA

64 rop. | 12 ron.

CamocriitHa poboTa

174 ron. | 246 ron.

1.6. 3arutaHoBadi pe3yJIbTATU HABYAHHS

3arajnbHOKYJAbTYPHI 1 mnpodeciiini kommerenuii 0axanaBpa, cdopmoBaHi B
pe3yJbTaTi 0cBOCHHS AucUUIIiHY ""CydyacHui opraniyHuii cuHTe3':

P01. Po3ymiTi KJIFOYOB1 XiMiYHI MOHATTS, OCHOBHI (DaKTH, KOHIIEMIIii, TPUHITUIIN 1 TEOpii, 110
CTOCYIOTHCSI MPUPOJHUYMX HAYK Ta HAYK PO KHUTTS 1 3eMJTI0, @ TAKOXK XIMIYHUX TEXHOJIOT1M Ha
piBHI, TOCTaTHBROMY JJIsl iX 3aCTOCYyBaHHsA Yy TpodeciiiHid MIsIBHOCTI Ta IS 3a0e3MedeHHs
MOXJITMBOCT1 B TIOIATIBIIIOMY TJIMOOKO PO3YMITH CIIEIiali30BaHi 00J1acTi XiMii.

P03. OnucyBartu XiMiuHi JaHl y CHMBOJILHOMY BUTJIS/I.

P04. Po3yMiT OCHOBHI 3aKOHOMIPHOCTI Ta TUIM XIMIYHHX PEaKIlii Ta iX XapaKTepUCTUKH.

P0S. Po3ymitu 3B’5130K Mk OyI0BOIO Ta BJIACTUBOCTSIMH PEUOBHH.

P07. 3acrocoByBaTM OCHOBHI MPUHIMIN KBAHTOBOI MeXaHIKM HJs omucy OylOBU aToma,
MOJICKYJI Ta XIMIYHOTO 3B’ SI3KY.

P08. 3natu mnpuHIMNIM 1 nOpouenypu (Gi3HMUHUX, XIMIYHUX, (I3UKO-XIMIYHHX METOIB
JOCITIJKEHHS, TUTIOBI 00JIaTHAHHS Ta MPHIIA]IH.

P09. [1nanyBaTu Ta BUKOHYBAaTH XIMIYHUI €KCIIEPUMEHT, 3aCTOCOBYBATH MPUAAaTHI METOJAUKH Ta
TEXHIKU MPUTOTYBAaHHS PO3UMHIB Ta PEarcHTIB.

P11. OmnucyBaru BinacTHBOCTI  amiaTUYHHUX, APOMATUYHUX, TETEPOLMKIIYHUX  Ta
OpPraHOMETANIUYHUX CIIOJIYK, TOSCHIOBAaTH MPHUPOAY Ta MOBEAIHKY (YHKUIIOHAIBHHUX TPYyN B
OpraHiYHUX MOJIEKYJIaX.

P12. 3HaTH OCHOBHI LUIAXM CHHTE3y B OpraHidHid XiMmii, BKJItOYarouu (DyHKIIOHAJIbHI TPYHOBI
B3a€MOIIEPETBOPEHHS Ta (POPMYBaHHS 3B’ 3Ky KapOOH-KapOOH, KapOOH-TeTepOaTOM.

P14. 3niiicHioBaTH eKCHEpUMEHTAIbHY POOOTY 3 METOI0 MEepEeBIPKU TiNOTe3 Ta JOCIiIKEHHS
XIMIYHHX SBUII 1 3aKOHOMIPHOCTEH.

P17. TlpamtoBatu caMocCTiiiHO a00 B IpyIli, OTpUMATH pe3yJbTaT y Mekax OOMEXEeHOro yacy 3
HaroJIocoM Ha mpogeciiiHy CyMIIIHHICTb Ta HAyKOBY JI00pPOYECHICTb.

P18. JlemoHCTpyBaTH 3HaHHS Ta PO3YMiHHS OCHOBHUX (DAaKTiB, KOHIIETLIH, IPUHIMIIIB TA TEOPii
3 XiMii.

P21. 3pificHIOBaTH MOHITOPUHT Ta aHali3 HAyKOBUX JDKepen iHpopmalii Ta paxoBoi JiTepaTypH.



P25. OuiHtoBaTy Ta MiHIMI3yBaTH PU3WKHU JJISl HAaBKOJIMIIHBOTO CEPEIOBHINA IPH 3IIHCHEHHI
npodeciiftHo1 AisITBHOCTI.

P32. 3natu: MeTOAM CHHTE3y Ta B3a€MOIIEPETBOPEHb OPraHIYHMX CIOJYK OCHOBHHMX KIIACiB,
MEXaHI3MH HaWBAXIUBIIMIMX MPOIECIB Ta TEOPETHUYHI OCHOBHM OpraHiuHoi Ximii. Bwmitm:
BUKOPHUCTOBYBAaTH KOMIUJIEKC EKCHEPUMEHTAJIBHUX METOMIB JJISi CHUHTE3Y Ta BJOCKOHAJICHHS
CTPYKTYpU HOBHX CHOJYK 3 IIEBHUM HAOOpPOM BIACTUBOCTEH, 110 OOYMOBIIOIOTH IX MPAKTUYHE
3HAYCHHS.

P41. 3Hati: 3MiCT OCHOBHUX 3aKOHIB Ta MiJA3aKOHHUX AaKTiB, IIO PEryJIOIOTh IPABOBI Ta
opraHizaliiiHi NMUTaHHSA OXOPOHH Tpali B YKpaiHi, BUMOTH OXOpPOHH Mpaili Mmpu podoTi 3
XIMIYHUMH pEYOBMHAMH Ta TMpWiIagaMu; Bwitu: mnpamoBatd 3 JAOTPUMAHHSIM BHMOT
HOPMAaTHBHUX TJOKYMEHTIB 3 OXOPOHH IpaLli.

P47. 3naTu: METONOJOTIIO MPOBEACHHS CHUHTE3Y 1 JOCT/DKEHHS B OOJIACTi OpPraHivHOl XiMii,
BwmiTu: mutaHyBaTH CTpaTerito pillleHHS TIIOCTAaBJIEHUX 3aBJlaHb, CKJIACTU IUJJaH CHUHTE3Y
OpraHiuHO1 CHONYKH.

2. TeMaTHYHHUH IJIAH HABYAJIHLHOI TUCHHUILIIHA
Po3nin 1. TeopeTnuHi ocHOBH peakuiifHOI 31aTHOCTi OPraHigYHHUX CHOJIYK.

Tema 1. Ximiunuii 3B's130K Ta 0y10Ba OPraHiYHUX CHOJYK.

CydacHuil mornsj Ha IpUPOAY XIMIYHOrO 3B'SI3Ky. ElleKTpoHHI ysBH mpo OynOBY 3B'SI3KY.
Teopiss enexTpoHHMX 3MilleHb Ta e¢ekTiB. [IposB XapakTepUCTHUYHOCTI Ta aTUTHUBHOCTI
BIacTUBOCTEN aToMiB 1 3B'da3kiB. OCHOBHI MOJOKEHHS KBaHTOBOI XiMil. CIIIBBIJHOIIEHHS
KiacuyHoi Ta KBaHTOBOi Ximii. [loHATTS cnpsbkeHHS B KJIACHMYHIM Ta KBaHTOBIM XiMmii.
ApOMaTHYHICTh Ta AaHTUAPOMATUYHICTb.

Tema 2. Ctepeoximisi.

Kondopmariisi, o6epTaHHs HABKOJIO 3B'S3KIB PI3HUX THIIIB, HOMEHKJIATypa KOH(POPMEPIB.
KondopmariitHa moBemiHKa pi3HUX KJIAciB CIOJyK. B3aemo3B's30k koH(opMaIlii Ta peakiiiiHol
3matHocTi. EnanTiomepis. Ilonarrs xoHdiryparii. Acumerpis (XipaJbHICTh) MOJEKYIIH.
HiacTepeomepis.

Tema 3. 3aranbHa Teopisi peakuiii OpraHiYHUX CMOJIYK.

3aranbHI MPUHIMIIK peakiiiHoi 3matHocTi. Knacudikamis peakiiid. Teopist mepexiHOTOo
crany. KiHeTnuHuid Ta TepMOAMHAMIYHMN KOHTPOJh. CTaTHYHMA MiAXig A0 mpobiaemMu
peakiiitHoi 3maTtHOCTI. EMmipiuHui miaXia 10 peakIiifHOi 3MaTHOCTI: KOPEJAIIHI PIBHSIHHS,
MPUHIIMIT JTIHIHHOCTI BUIBHMX eHeprii. KucimoTu Tta ocHOBH — icHyroui Teopii. CosbpBararis.
OCHOBHI THUIIM TPOMDKHHMX YacTOK, iX TreHepariis, OygoBa Ta (akTopi, IO BIUIMBAIOTh Ha
CTaOlJIbHICTb.

BukopucranHs karanmizy B OpraHiYHOMY CHHTE3l. 3arajbHUN MEXaHi3M KaTaJliTHYHOTO
nukma.  KaTadiTHYHO-aKTHBHI  KOMIUIEKCH MeTauioB. [Ipukiiamm  MexaHi3MIB  peakilii,
IOKATaJi3yIOThCS KOMILIEKCAMU METAaJIB: TiApyBaHHS, T'ipOKapOOHTFOBaHHS,
KapOOHUTIOBaHHs; OKHCHEHHS M MeTare3uc onediHiB, i30Mepu3ailis, oJiroMepusalis Ta
nomimMepu3anis onediniB. baraTtoenekTpoHHI Tporecd W KaTami3 Kinactepamu. [lpukimaam
HaWOUIbII BaXIMBUX peakuii. Tumiuni peakuii kpocc-crionydeHHsa. KaramgiTuuHe yTBOpEHHS
3B's13KiB KapOoH-TeTepoaToM. ['igpodopmiatoBanHs oediHiB.

Po3ain 2. Ctparerisi no0y10BU BYIJIelleBOI0 CKeJIeTy OPraHiYHUX MOJIEKY.JI

Tema 1 IIpyHIMIM Cy4aCHOr0 OPraHiYHOIO CHHTE3Y

[IpuHIIMIM Cy4acHOTO OPraHiYHOIO CUHTE3Y 1 BCTAHOBJICHHS OYJIOBU OPraHIYHHUX CIIOIYK.
Crparerisg opraHigyHoro cuHte3y. CHHTE3 3a JITepaTypHUMH JaHUMH, CHHTE3 3a aHAJOTI€lo.
[InanyBaHHS JIaHIIOra MEepeTBOPEHb, ONTUMI3AI [UIaHy CUHTE3Y. THIH BYTJEleBUX CKENETIB i
OCHOBHI HUIAXM iX mnoOynoBu. Meroan axTuBalii peakuiMHUX ULEHTpiB. MojentoBaHHs
MIEPEeX1THOrO CTaHy.



Knacudikanis pearentiB 1 peakuiil. OJHOpPEaKTOPHI CHHTE3H, «JOMIHO»-pEaKIiii,
TEMIUTAHTHUHA CHHTE3, 130TIMCHYEHI Ta HEI30TINCHYHI, MapajelbHI Ta MOCIIJOBHI peaKIIii,
MOJICKYJISIPHUN Ji3aiiH.

Tema 2. [lpynuunu yreopenHs 3B’ 13ky Kapoon—Kapoon

PerpocuHTeTnuHuMii aHami3: I[UThOBAa MOJIEKyJla, TpaHCHOpPM, CHHTOH, PETPOH.
PerpocuHTeTHYHMI aHaNMM3 SK €BPICTHYHUN MiAXiJ B MONIYKY HUISXY CHHTE3Y OpraHiqHOi
cnonyku. Tumm cTparerii B perpocuHTeTHYHOMY aHami3i. Crparerii, mo 0a3yroThCcs Ha
TpancopMax, Ha pETpoHax, Ha (QYHKUIOHAJIBHUX TpyNMax; TOMOJIOTHYHHX 1
CTEPEOXIMIYECHHUX CTpATErii.

CUHTOHM AK (parMeHTH MOJeKys (pagukaiabHi Ta HoHHI). CHHTETHYHI E€KBIBaJICHTHU
cuHTOHIB. EnexTpodinbHi YacTUHKM (QJIKUIIOIOYI peareHTH, KapOOHUIbHI  CIOJNYKH,
enektpodineHi  Hitporen-KapOonoBi peareHTn, ajnkeHw, KapOeHH) y peakliix 3
Hykineopinamu. HykneodinbHi yacTuHku (peakTuBu I['puHbsSpa Ta I1HIII MeETaJOpraHIvHI
peareHTH, cTabl1130BaHl KapOaHIOHU, aTKEHU, apEHU Ta FeTapeHn).

Peakis [linbca-Anbaepa sk ojHa i3 HaHBaXIMBIIIMX peakiliil ([4+2]- nukIonpueHaHHS)
JUIsi  CTBOPEHHsI  miecTUWwieHHoro  1ukia.  CrepeoxiMis — peakilii,  eHJO-TIPaBUJIO.
PeriocenekTuBHICTh NMKIONPUETHAHHS Y BUIAAKYy HECUMETPUYHMX JI€HIB 1 J1€HO(DIIIB.
PeriocenextuBHicTh rerepopeaxiiii. EHaHTiocenekTuBHUI BapiaHT peakiii Jinbca-Anbaepa.

Tema 3. CuHTeTHYHI MeTOIU MOOYT0BH KAPOOHOBOI0 CKeJIETY MOJIEKY.JI

YT1BopenHs 3B’a3kiB Kapb6on — KapOoH B peakuisix 3 MeTaJOpraHiuHUMH CIOJIyKaMu —
peakTuBaMu [ puHbspa, AiTIH-, IUHK-, KaAMIi Ta MiJbOPraHIYHUMHU CIOJIYKaMU; B pEeaKiix 3
HyKJIeod1sIaMH, YTBOPEHUMH 3 aJIKiHIB—1.

YTBopenuss 3B’s3kiB KapOon—KapOoH 3 BHKOpHUCTaHHSIM CTa0iTI30BaHMX KapOaHIOHIB
(cTabimizoBaHuX OAHIEIO a00 nBOMA /-M/ TpynaMu) — anKuUTIOBaHHS, ariroBanHs. KonaeHcarii,
CaMOKOHJICHCAIlii aJbJAETIIIB Ta KETOHIB, peakiiclo Mixaems; cTabUTi30BaHUX CYCITHIMH
atomamu Qochopy abo cipku abo nBOMa aTOMaMH CIPKH; aJKEHIB, apeHIB Ta TETEPOAPEHIB SK
HYKJICO(1TIB.

Kiacuuni MeTonu CHHTE3y ajKaHiB, IIUKIIOAIKAHIB Ta apeHIB — BIJHOBJICHHS ajbJCTiIIB,
KETOHIB, TIJPOKCHUIIOXITHUX, TAIOTCHIAIB, TPETUYHUX aMiHIB Ta YETBEPTHUYHHUX COJICH aMOHIIO,
aJIKEHIB, apeHIB, XIHOHIB, TIOCIIMPTIB Ta CyJIb(]iaiB, COJIeH A1a30HII0, AIKOTOJISATIB, BYTJIEBOIHIB;
MIEPETBOPCHHSAM METAJIOPTaHIYHUX CIIOJIYK — X T1IpOJ1i30M, KOHJICHCAIII€0 3 TajoreHaJIKaHaMH,
KOHJIEHCAIlI€l0 TI0 YJIbMaHy; HYKJICO(PUIbHUMHU PEAKIiIMH 13 aJKEHIB, aJIKCHIB Ta KapOaHIOHIB,
anpJ0JIB, apeHIB Ta KapOaHIOHIB; ankumOBaHHAM 1o Ppimemo-Kpadrcy 1 crnopigHeHUMU
peakuisMu; JAETIAPYBaHHSAM TiIpoapoOMaTHUX BYIJIEBOAHIB; JE€KapOOKCUIIIOBAHHSIM KHUCIIOT,
aJyKTiB 3 MaJIETHOBUM aHT1IPUIOM; BUKOPUCTAHHSIM BIIbHO-PAIMKAIbHUX pEaKLild — peakiiero
I'ombepra-baxmana, BHXOASYM 13 TEPEKUCHHX CHOJYK, (POTOXIMIYHUMHU IEPCTBOPEHHIMH
apwIiio-1uiB, ojediHiB, KaApOOHOBHUX KHCIIOT, (OTOITI30M Jia3oaikaHiB, peakiiero Komanoe.

[leperpymyBanHsi OpraHiyHUX MOJEKYJl 13 30epeKeHHSIM KapOOHOBOTO CKEIeTy,
neperpynyBaHHsi 3 MOOYJA0BOIO KapOOHOBOTO CKEJETy, MEeperpynyBaHHS 3 PO3LICIUICHHSIM
KapOOHOBOTO CKEIIETY, NMeperpynyBaHHs 3 nepe0y10BOI0 KapOOHOBOTO CKEJIETY.

Po3nin 3. Onep:xanns i neperBopeHHsi GyHKIiOHAIBLHUX TPy

Tema 1. Knacuuni Meroau BBeieHHS PyHKIIOHAJIBHUX IPYII

Knacuuyni Meroau BBelNeHHA (QYHKLIIOHAIBHUX TIpyn — Oe3nocepeqHe XJIOpPYBaHHS,
OpOoMyBaHHsS apeHiB, KapOOHOBMX KHCIOT, ajbJEriJliB Ta KETOHIB, (EHOJIB Ta amiHiB,
HoJlyBaHHs; HITPYBaHHS (A30THOIO KHCJOTOI, CYMIIINIIO a30THOI Ta Cyiab(paTHOI KHCIOT,
HITpPATIB JIy>)KHUX METaJliB B MPUCYTHOCTI KOHIIEHTPOBAHOI CYJIb(paTHOI KHCIOTH, 3 JOIOMOTOI0
IHIIKX HITPYIOUUX areHTIB — CyMilleil HITpaTiB 3 OLITOBOIO KUCIOTOIO Ta OLTOBUM aHT1IPHJIOM,
CyMIIIaMH a30THOI KHUCJIOTH 3 OLTOBUM aHTIAPUIOM a00 OLTOBOIO KHCIOTOO, edipaM a30THOI
KHCJIOTH, a30TUCTOI0 KHUCIOTOK Ta YOTHPHbOXOKCHJOM a30Ty), HITPO3YBaHHS; CyJb(yBaHHI
(apoMaTHYHUX CIIONYK CYJb(ATHOI KHUCIOTOIO, XJIOPCYIb()OHOBOIO KHUCIOTOI, CipuyaHUM
aHTIPUAOM, OJeyMOM; Cylb(yBaHHA MOXIAHUX HadramiHy — HadTONiB Ta HAPTIIAMIHIB Y
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BUPOOHMLITBI OapBHUKIB; CyJlb()yBaHHA TETEPOLMKIIUHUX CIHONYK; CylIb(yBaHHS HACHUYCHUX
ani(haTUYHUX CIONYK CIpYaHUM aHTIAPUAOM, XJOPHCTUM CyIb(ypuiIoM, CYMIMIIIIO OKCHAA
cynedypy (IY) Ta xnopy; ankinmyBaHHs Ta ampunoBanHs (peakiis Ppimens-Kpadrua, peaxiis
I'erepmana-Koxa, neperpymyBanns @pica, ankiyBaHHS CIIUPTAMHU y MPUCYTHOCTI CyIb(paTHOI
KHCJIOTH); XJIOPMETHIIIOBAHHS; BBEJCHHS albJIeTiqHOI rpynH (peakuis Peiimana-TiMaHa, peakiis
Binscmaiiepa, OKHCIEHHSIM Ta iH.); KapOOKCHUIIIOBAaHHs (PEHOJIIB; OJIEpXKaHHS €TepiB Ta €CTEPiB;
QIKUTIOBaHHS Ta AalWIIOBaHHS aMiHiB; Oe3mocepeHe BBEICHHS aMIHOTPYNU B MIPUIUH 32
peakmietro YwnumbabiHa, IiaHAETWIIIOBAHHS; pealii KoHAeHcamii (kKpoToHoBa, IlepkiHa,
KupoBenarens, KnpoBenarens-/[po6Hepa, Kiaiizena, 6eH301HOBa); 3aMillleHHS T1IPOKCHUIIBHOT Ta
aMIHOTPYIIM Ha TaJIOiIK; A1a30TyBaHHS Ta JESKi peakilii 1ia30CIoNyK — 3aMIIICHHS, BITHOBIICHHS
Ta a30CIOJIyYeHHS; BI/IHOBJICHHS Ta KaTAIITUYHE T1IpyBaHHI — aMaJIbraMOI0 HAaTpilo, HATPIEM Ta
CIIHPTOM, OJIOBOM Ta XJIOPUCTHM OJIOBOM, 3amizoM Ta cyiabparom 3amiza(ll), muHKOM,
cyiap(diTaMu HATpil0 Ta aMOHIIO, T1IPOCYIb(ITOM HATPilO, HOJHUCTUM BOJAHEM, AMAaJIbraMOIO
HMHKY (3a KinemeHceHoM), BOJJHEM B IPUCYTHOCTI KaTalli3aToOPIB - HIKEIIO, MJIATHHHU, Majaiio Ta
1H.; OKHCIICHHS TEpMaHTraHaTOM, XPOMOBHM aHTIPUAOM, XPOMOBOIO CYMIIIIIO, a30THOIO
KHCJIOTOI0, TIMOXJIOPUAAMH, XJIOpaTaMu, NepcyibdaTaMu, HAIKHUCIOTAMH, CIOTyKaMU CBUHIIIO
(IV) Ta in.

Tema 2. Tpanchopmanisa GpyHKIIOHATLHUX TPy
3aMiHa (YHKIIOHAJIBHUX TPYH YHACIIOK peakiii oOMiHy, 3aMillleHHS, TIIpOii3y Ta
MpUETHAHHS.

Po3ain 4. Oco6mBi MeTOAU CHHTE3y OPraHiYHUX CIOJIYK

Tema 1 MeToau BBeIleHHS 3aXUCHHUX I'PYIL.
3axuCHI I'pynud B OpPraHiyHOMY CHHTE31: 3aXHUCT CIUPTIB, AIO0JTIB, TiONIB, KapOOHOBHX
KHCJIOT, aMIHOTPYTI, KapOOHIJTLHUX CIOJYK — 3a7a4l Ta CTpaTerisl.

Tema 2 EnexkTpoxiMisi OpraHiuyHux CHoJIyK

EnextpoximiuHi peakilii — KaToAHE BiTHOBJICHHS BYTJICBOAHIB, AJIKIJI- Ta apUJITAIOTCHHIIB,
HITPOCTIONYK, OKCOCTIONYK, KapOOHOBHX KHCJIOT Ta iX IMOXIAHUX, aHOJHE OKUCIIECHHS aMiHIB,
OKCO- Ta TIJIPOKCUCIIOJNIYK, AHOJHE 3aMileHHS 3 YTBOpeHHsM 3B’s3kiB KapOoH—Okcures,
Kap6oun—Cynedyp, Kapoon—Hitporen, Kapbon—I anoreH, enekrposii3z reTepOnUKIYHAX CIIOTYK.
[IpakTUuHi MUTaHHS SIEKTPOII3Y: MaTepiain, pO3YMHHUKH, EJICKTPOJIITH Ta 1H.

Tema 3 XimiuHi peakuii B AKyCTHYHHX MOJIAX
Enepreruka Ta KiHETHKa YJIbTPAa3BYKOBHX XIMIUHUX peakiii. 3ByKOXiMisi BOJHUX PO3UYHHIB.
CoHoui3  PO3YMHIB XJIOPOIITOBOI KHCJIOTH, CTepeoizoMepu3aiis eTuiieH-1,2-aukapOooHoBOI
KHCJIOTH.

Tema 4. XimiuHi peakuii B yMoBax MikpoXBHJIL0BOI aKTHUBaLil
Oco0nMBOCTI MPOTIKaHHS PEaKiliii B yMOBax MIKpOXBWJIbOBOI akTtuBarllii. EHepreTuka ta
KIHETHKA PEaKIliii: aJibI0IbHO-KPOTOHOBOT KOHACHCAIII1, TeTePOIMKIIi3aIlil TOIIO.

Tema 5. KpayHn-edipu B opraniuHoMy CMHTe3y

MaxkporeTepolKIiuHi OpraHiuHi CIOIYKH, SIKI MICTSITh Yy CBOIX IuKIax moHaj 11 aTomis,
3 SIKUX HE MEHIIIE YOTUPHOX — TETePOATOMH, IO 3B'S3aHiI MK COO0I0 €THJICHOBUMHU MiCTKAMH.
ben3okpayH- , HUKIOreKCaHKpayH-€TEPH Ta €TEePH, 110 MICTATH B TeTeporukii atomu docdopy,
Cumninito, ApceHy, aMijiHi, ecTepHi Ta iHII1 pyHKIioHanbHI rpynu. HomeHknarypa kpayH-edipis.
CrnenudiuHi METOAM OTpUMAaHHSA KpayH-e]ipiB, iX BJIIACTHBOCTI Ta 3aCTOCYBaHHs, 30KpeMa, B
OpPraHiYHOMY CHUHTE31 .

Pozain 5. Xemo-, perio- Ta crepeocesnekTuBHi peakuii. CHHTe3 aHAJIOTiB NPHUPOAHUX
CIOJIYK TA 01010TiYHO AaKTUBHHUX CIOJIYK

XeMOCeNIeKTUBHICTh ~ peareHTa.  Peakiiii  periocenekTHBHI Ta  periocnerudiuHi.
CrepeocenekTuBHI Ta crepeocnennpiyni peakuii. EHaHTio- Ta quacTepeoceneKTUBHI peaKilii.



Bukopucranns  XipanpHUX ~— KarajizaTopiB. OpraHiyHMid 1  METaJOKOMIUIEKCHUIN
ACUMETPUYHUI CUHTES.

CtBOpeHHA lMlTaToplB €H3UMIB (MIM-€H3UMIB) - OioKaTasi3aTopiB OpFaHl‘-IHI/IX peaxiiit
Bucokocnenudiunoi mii. Karamituuni antutina. CuUHTE3yBaHHA CHONYK 13 33/1aHOIO
IPOCTOpoBOIO OynoBoro. HoBiTHI HampsiMu B opraHiuHiil ximii. MonekynspHe posmi3HaBaHHS,
mry4dHi ceHcopu. Camo30ipka, perutikamist OpraHiyHuX MOJEKYI.

Po3nin 6. Cunre3 opraniuanx 0apBHUKIB, JI0OMiHO(pOpiB

ApomaTthuHi BYIJICBOJHI 1 X MOXIiIHI: moi)eHiIbHI BYrJIeBOIHI (JIiHIHHO aHEJIbOBaHI);
BYTJICBOJHI 3 KOHJCHCOBAaHMMH apOMATUYHUMH SIIPAMHU, BYTJICBOIHI 3 apHJICTUICHOBUM i
apUJIalleTUJIEHOBUM YIPyIlyBaHHSIMHU.

Crioyiykd, IO MICTATh TETCPOIMKIM: MOXiTHI M SATHWICHHHX TeTEPOIUKIIIB; TMOXITHI
HIECTUYIEHHUX T€TEPOLIUKIIIB.

Cronyku 3 kapOoHUlbHOIO rpymnoto. Cronyku 3 nBoma 1 Ouibliie ayopodopamu.
Komruiekcu meraniB 3 opraHiYHUMH JIITaHJaMU.

XiMiuyHa Kiacudikanis OapBHUKIB (HITpoOapOHUKH, HITPO300apOHUKH, a300apBHUKH,
apuiaMeTaHoBl OapBHUKH, apujamMiHOBI OapBHHUKH, CyJIb(QypBMICHI OapBHUKH, 1HAWUTOiIHI
OapBHUKM, OapBHUKU psAy aHTPAaxiHOHY, KyOOBI MOJILMKIIYHI OapBHUKH, (PTajoliaHIHOBI
OapBHUKH, TOJIMETUHOBI OapBHHUKH, a30MeTHMHOB1 OapBHMKH). CuHTe3 OapBHUKIB Ta iX
BUKOpPUCTaHHS (OapBHUKM JUIsl HATypaJlbHUX BOJIOKOH, OapBHUKU JUISI XIMIYHHUX BOJIOKOH,
OapBHUKH JUIS HETEKCTHIIBHUX II1JIEH, XapuoBi OApBHUKH TOIIO).

Po3nin 7. CuHTe3 NOBEPXHEBO-aKTHUBHUX PEYOBHH

AHIOHHI (ankinapuicynbhoHaTH, KapOOKCHETOKCHIIATH, ankincynbdaru,
ankinedipocynsdaru, cynbhocykimHatd, ¢ochatu Ta mnomipocdarn, Mmia) KaTiOHHI
(kBaTepHI30BaHI aMiHM Ta TETEPOLMKIIYHI CIOJTYKH), HEHMOHOTE€HH1 (IOJIOKCHETHUILOBAHI
ankindenonn, KapOOHOBI KHCIOTH, BHWINI CHOUPTH, amigd, cyiabdaMiad, amiHd Ta
BHCOKOMOJIEKYJISIPDHI ~ CITOJTYKH, QJIKUITTIKO3UAM), aMQOJiTHI Ta IBITTep-HOHHI (TIpUpOAHi
nenutuan, Gocdommian, [TAB GerainoBoro Tumy, 1BITTep-HOHHI, Cyab(oOETaiHM TOIIO) Ta
BHCOKoMoOJeKysipHi [TAB.

[Ipob6nemu cuntesy [TAB, mo 6iooCcTymHI A1 pO3KIadaHHS.

Xapuosi [TIAB — emynbraropu.

Po3zain 8. CuHTeTHYHA OpPraHiyHa XiMisl mii 4ac BUPOOHMITBA TA NMEePePOOKH KUPiB

BupoOHHMIITBO Ta OCHOBHI HampsMH BUKOPUCTAHHS JKHPIB. Xap4yoBa IPOMHUCIOBICTH:
HepadiHOBaHI XUpH; padiHOBAHI XUPHU; T1POreHI30BaHI KUPH.

BupoOHHMIITBO TMOBEPXHEBO-aKTUBHUX PEUYOBHHHM HA OCHOBI MEPEPOOKH JKUPIB: MUIIO,
KOCMETHUYHI BUPOOH, EMYJIbTaTOPH LIS Xap4OBOi IPOMHCIOBOCTI.

dapmarneBTUYHA TPOMHUCIIOBICTh. BupoOHUIITBO MakodapOHuX MaTepiamiB. BupoOHUIITBO
Oiomuzens. BUpoOHUIITBO MaCTHIILHUX MaTepialliB.

Po3ain 9. JlaGopaTopHuii NpakTUKYM

IIporpama 1a6opaTopHOro CHENMPAKTHKYMY

Tema 1. Iomyk indgopmanii npo opraniuHi cnoayku i peakuii

(OcHogHi uxepena inpopmartii. Ctpateris mouryKy XiMiuHoi iHpopmaii. [Hdopmartiitai ciayxou
i 6aHKK JaHuX. AITOpuT™MH poOOTH y 6a3ax MaHuX XiMivHOI iH(opMmarrii.)

Tema 2. Opranizanis podoTu B XiMi4Hiii JJaGopaTopii 3 OPra”HivHOro CHHTE3y

[TnanyBaHHS, WIArOTOBKa 1 TIPOBEIEHHs XiMIuHMX peakmii. JlaGopatopui mnpunmamgm ¥
ycrarkyBaHHs. TexHika Oe3rneku B 1aboparopii.

Tema 3. ba3zoBi 3acaau MoMyMiKpo- i MIKPOCHHTE3Y OpPTraHiYHUX CIIONYK.

Tema 4. EnemenTHumii Ta QYHKIIOHATEHUI aHATI3 OPTaHIYHUX CIIONIYK.

Tema 5. Metoan ¢pyHkuionadizanii opraniuHMX CHOJIYK:

> aIlIIOBaHHS,



(hopMinmtoBaHHS;
BiJHOBJICHHS,
rajJoreHyBaHHS;
KOHJICHCAITiT Ta TiapoIis;
HITpYBaHHS;
OKHCJICHHS;
cyb(yBaHHS
Tema 6. Cunre3u Jominogopis
Tema 7. CunTe3u opraniyHux 0apBHUKIB
Tema 8. Cunre3n papmaneBTHYHUX Mpenaparis
Tema 9. 3axuchi rpynu B opraniuHoMy cuHTe3i
Tema 10. Cuntes ITAB
Tema 11. CunTe3 mosiMepHux MaTtepiasis
(I3 BkazaHuX poOIT KOXKEH CTYJICHT 3a BUOOPOM BHKIaJaua BUKOHYE He MeHuIe 15 mpakTHuHuX pooiT
PI3HOTO CTYTEHs CKIaIHOCTI Ha Kadepi XiMIYHOTO MaTepiallo3HaBCTBa Ta Ha Kadeapi opraHiuyHol Ximii).

YVVVYVYVYYVYYVY

3. CTpykTypa HABYAJBLHOI TUCHMILTiHI

JHenna dopma 3aouna opma
Yceporo Y TOMY THe i VYeboro Y TOMY qHe all
a | o | 7ab | iHa | cp n | 7ab | iHa | Cp
1 2 314 5 6 7 8 10| 11 | 12 | 13
Jexkuii — Po3giniu 1 - 8
Pozain 1. 6 2 4 12 2 10
Po3zmin 2. 30 10 20 12 2 10
Po3zmin 3. 30 10 20 12 2 10
Poznin 4. 7 2 5 6 1 5
Pozmin 5. 7 2 5 12 2 10
Po3gin 6. 3 1 2 11 1 10
Po3nin 7. 6 3 3 11 1 10
Po3min 8 7 2 5 6 1 5
Pasom 9% |32 64 | 82 |12 70
po3inu 1-8
Po3ain 9. JIaGopaTopHUii NPaKTHKYM
Tema 1. 4 4 6 6
Tema 2. 40 20 20 20 20
Tema 3. 14 4 10 20 20
Tema 4. 14 4 10 20 20
Tema 5. 18 8 10 38 8 30
Tema 6. 22 12 10 12 2 10
Tema 7. 18 8 10 10 10
Tema 8. 14 4 10 10 10
Tema 9. 10 10 20 20
Tema 10. 10 10 22 2 20
Tema 11. 10 10 10 10
Pasom 3a 174 64 110 | 188 12 176
pozaiiom 9
Ycworo rooun | 270 32 64 174 270 12 | 12 246

[IpoBeneHHs Jekiil MoXe BiIOyBaTHCS y TUCTAHIIITHOMY PEXUMI 3a JOITOMOTIOI0 MIaTGopM
ZOOM a6o Google Meet.
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4. Temu n1adopaTopHUX 3aHATH

Ne KinbKicTb
3/l Ha3za Temn TOJMH
JICHHA | 3a04YHa
1 | Tema 1-4. XimiuHe 5abopaTopHEe YCTaTKyBaHHs, IpHJIAJH,
3arajibHi 1 cHoemiajnbHI TpuiioMu pobGotu B JabopaTopisx 4
OPTaHiYHOTO CHHTE3Y
2 |Tema 5. Merogun QyHKIIOHANI3AMWII OpraHiYHUX CHOJIYK:
allWJTIOBAaHHS, TaJOreHYBaHHs, HITpyBaHHs, cynbdyBanus, | 20 8
OKWCHCHHSI, BI/IHOBJICHHS, KOHJICHCAII1, T1APOJIi3 Ta 1HIII.
3 | Tema 6. Cunresu jromMiHOGOpiB 4 2
4 | Tema 7. CunTe3u opraniyHux OapBHHUKIB 4
5 | Tema 8. Cunresu apMaleBTHUYHUX MpenapaTiB 8
6 | Tema 9. 3axucHi rpynu B OpraHiYyHOMY CHHTE31 12
7 | Tema 10. Cuntes [TAB 8 2
8 | Tema 11. CunHTe3 mosiMepHUX MaTepiatiB 4
Pazom 64 12
5. Camocriiina po0orta
Hazsa temn Henna dhopma 3aouna opma

OTIPAIFOBAHHS JIEKIIHHOTO MaTepialy, MiAroToBKa 10 KOPOTKOTEPMIHOBUX KOHTPOJIbHUX

Jexkuil

poOiT, MATrOTOBKA J0 BIAMOBIIEH 3a BU3BHAYEHUMH BUKJIaa4eM TeMaMH

Pozmin 1. 4 10
Poznin 2. 20 10
Pozmin 3. 20 10
Pozmin 4. 5 5
Pozmin 5. 5 10
Po3zmin 6. 2 10
Pozmin 7. 3 10
Po3znmin 8. 5 5
Pazom pozainm 1-8 64 70

JlaGopaTopHuii NPAKTHKYM

MiArOTOBKA JI0 BAKOHAHHS POOIT, TOKPOKOBE TUIAHYBAaHHS! BAKOHAHHS CHHTCTHYHHUX

METOJIMK, 3aCBOEHHS IIPABHJI OE3MEKH, IKUX Tpeda TOTPUMYBATUCh NPH BUKOHAHHI
KOHKPETHHX J1a00paTOpHUX POOIT

Tema 1. 6
Tema 2. 20 20
Tema 3. 10 20
Tema 4. 10 20
Tema 5. 10 30
Tema 6. 10 10
Tema 7. 10 10
Tema 8. 10 10
Tema 9. 10 20
Tema 10. 10 20
Tema 11. 10 10
Pazom 3a po3ainom 9 110 176
Yceboro roaun 174 246
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6. InauBinyajibHe HABYAJILHO - JI0CJTi/IHE 3aBIaHHSA
He nependayeHo HaBYaJIbHUM ILJIAHOM

7. MeToau HABYAHHS
Jlexuii, mabopaTopHi poOOTH, criBOECiIM 3 BUKIa1a4eM, BIAMOBIII Y JOIITKH.

8. MeTom KOHTPOJIIO Ta cXeMa HapaxXyBaHHs 0aJiiB

[loTounuii KOHTPOJIbE CaAMOCTiHOI po0OTH (IATOTOBKA [0 MPAKTUYHHX 3aHATH 3a
MONEPEHbO BU3HAUEHOIO JJIsi KOXKHOI'O CTYJIEHTa TEMOIO 3aHATTSA) 3 METOI0 BCTAHOBJICHHS Y
CTYACHTIB DPIBHs 3HaHb, HEOOXIMHUX ISl YCHIIIHOTO i §e3MeYHOro BUKOHAHHS JIaOOpaTOPHOI
poboTH 3MIMCHIOETECS B MUCbMOBIi ¢opmi (mepeax KOXHOIO JIaOOpaTOPHOW poOOTOI0);
nabopaTopHi poOOTH BUKOHYIOTHCS 1HIMBITyalbHO 1 OI[IHIOIOTHCS B IIJIOMY, aJie 3 ypaxyBaHHIM
MIATOTOBKM CHHTE3Y, MWOro TMPOBEJIEHHS Ta SKOCTI OTPUMAHOrO MPOAYKTY; 3aXHMCT
JadopaTopHux podiT BKIOYae O(QOPMIIEHHS 3BITY NIPO BHKOHAHHSA POOOTH (3TiTHO YMOB
MIPaKTUKyMY), Iepeaady oAep KaHUX MaTepialliB HaBYaJIbHO-OMIOMIXHOMY IIEpCOHAITY.

[To 3aBepiieHHIO BUBYEHHS JUCIUIIIIHU CKIIAAETHCS icmuT (B 8-My cemecTpi).

DopMHU KOHTPOJIIO: TOTOYHI, pyOi1’KH1 OLIHIOBaHHS, KOHTPOJIbHA poOOTa Ta 1CIIUT.

KoHTpoJib BUBUEHHS KypCY:

A) 3aranpHUN TOTOYHUI KOHTPOJIb 3HAHB 3MIUCHIOETHCSA Y GOpPMI KOPOTKOTEPMIHOBHUX
(5 — 10 xBWJIMH) MHUCHMOBHX KOHTPOJBHUX POOIT 3a MarepianiaMu MOTOYHUX JICKIIH, SKHit
MPOBOJUTHCS Ha JIaDOpaTOPHUX 3aHATTAX 3 METON aKTHBi3alii CHUCTEMAaTH4YHOI poOOTH
CTyACHTIB 1 TeEpeBIpKM TOTOBHOCTI KOXHOTO CTyJ€HTa 10 BHUKOHAHHS 3aBllaHb
1a00paTOPHOTO MPAKTUKYMY.

b) KoHTposb MpoX0KEHHS TPAKTUKYMY 3IHCHIOETHCS Y (OpPMI THCHMOBOI MEepEBipKH
3HAHHS TCOPETHYHOTO MaTepiany, MepeBipKH 3HAHHS MOPSAIKY BUKOHAHHS JOCII/IIB, TPaBUII
TEeXHIKH O€3MeKH, KOHTPOJIO 3a BUKOHAHHIM POOOTH Ta mepeBipku o(OpMIICHHS 3BITIB B
1abopaTOpHOMY XKypHaJi.

B) YMoBoI0 f0mycKy 10 ICIIATY € BUKOHAHHS | 3aXHMCT yCiX JabopaTopHuX poOIT, yCmimHe
MPOXOKEHHS JIA0OpAaTOPHOTO TPAKTUKYMY Ha Kadeapi XIMIYHOTO MarepiajJo3HaBCTBa Ta
Kadeapi opraHiyHoi Ximii.

I') PyOixkumii koHTpoJb Ne 1 - 1Bi TecTOBa KOHTPOJbHA PO0OTA TPUBAIICTIO MO 25
XBWJIMH 32 JICKIIHHUMHU MaTepiajJjaMi 4acTUH poO0YOi Mporpamu, SiKi CTYACHTU MUIIYTh MicCIs
BHBYCHHS 1i B JISKIIIHHOMY KypCi.

Pyo6iskHuii KoHTpoJIb Ne 2 - Ha OCHOBI MIJBEJCHHS IMiJICYMKY BHKOHAHHS BiMOBiaHMX
NMPAKTUYHHUX POOIT HA JIA00OPATOPHOMY PAKTUKYMY.

J1) Ex3amenariiiiHa OIlIHKAa BHCTABJISETHCS HA IMJICTaBi BCIX €JIEMEHTIB KOHTPOJIO Ta
MMCBMOBOTO ICIIUTY 32 MaTepialaMH HaBeECHOI TPOrpaMu.

Kputepiii ouinoBanns: Orinka “BiaminHo” (piBenb A - 90 — 100 6aJiB) - cTyJaeHT
BIILHO BOJIOJI€ MarepiaJoM BIOOOBIZHO [0 HaBEAEHOI MporpaMH | MOKE TBOPYO
BUKOPHUCTOBYBATH CBOT 3HAHHSI.

Ouinka “moope”(pieerr B — 80 — 89 6auiB, pisens C — 70 — 79 6aJjiB)- cTyaeHT Mae
TEOPEeTHYHI 3HAHHS BIAMOBIIHO 10 MpPOrpamMH, aje MPAaKTHYHI MHTaHHS HEPIAKO BHpINIye
MTOMMJTKOBO.

Ominka “3agoBiabHo” (piBerb D — 60 — 69 6axiB, pisers E — 50 — 59 6aJiiB) — cTyaeHT
OCBOIB KypC, ajie¢ HeIMePEKOHJIMBO BiMOBIIAE, MyTAE MOHSTTS, TOJATKOBI MUTAHHS BHKJIUKAIOThH
HEBIIEBHEHICTh a00 BIJACYTHICTh CTAOUIbHMX 3HAHb, BIAMOBIJAIOYM HA MUTAHHS MPAKTUYHOTO
XapakTepy, BUSBIISIE HETOYHOCTI Y 3HAHHSX, HE BMi€ OI[IHIOBATH (PaKTH Ta SIBUIIA TOIIIO.

Ouinka “He3ano0BiNBbHO” (piBeHb F — CTyIeHT He oOlaHyBaB HaBUAIbHUII Marepian
JMCUUIUTIHY, HE 3HAa€ HAYKOBUX (haKTiB, BU3HAYCHB, Mai’ke HE OPIEHTYEThCS B PEKOMEHIOBaHIH
JiTepatypi, BiJICYyTHI HAayKOBE MMHCJIECHHS, NMPAKTUYHI HABUYKHM HE C(HOPMOBaHI Ta OTPUMaB
MeHIIe Hixk 50 6aJiB).
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EjeMeHTH OLIHIOBAHHA:
Pyoiskunii KOHTPOJb Ne 1 (3a JeKuigMu):

TecroBa koHTpoibHA Ne 1 — 4 dann

TecroBa koHTposEHA Ne 2 — 4 dann

Pvyoiskunii KOHTPOJIb Ne 2(32 J1a00pPATOPHUM CHEHNTPAKTHKYMOM)
- 52 Oaiis

BpaxoBylotbces J1abopaTopHi po0oTH 32 TEeMaMu:
1. Meromu yHKITiOHATI3AIi] OpraHiyHUX CIIONYK: - 4 Ganu 3a KO’KHY BUKOHaHY poOoTy
1.1 anuaroBaHHs;
1.2 popminroBanHs;
1.3 BigHoBieHHS;
1.4 ranorenyBaHHS;
1.5 xoneHcaii Ta riipois;
1.6 HiTpyBaHHs;;
1.5 okucaeHus;
1.6 cynpdyBanHs

2. CunTesn momiHo(hopiB - 4 GaxniB 3a poOoTy
3. CunTesn opraHiyHUX OapBHHKIB - 4 GaxniB 3a poOoTy
4. CunHTes3u papMalleBTUYHHX Mpenaparis - 4 GaxniB 3a poOoTy
5. 3axuCHI TpyNH B OpraHI4YHOMY CHHTE31 - 4 GaniB 3a poboTy
6. Cunres [TAB - 4 GaiiB 3a poboTYy
8. CuHTe3 moNiMepHUX MaTepiatiB - 4 GaxiB 3a poboTy

(I3 BkazaHWX pOOIT KOXKEH CTYACHT 3a BHOOpOM BHKJaJadya BHUKOHYE He MeHIme 13
MPaKTUYHUX POOIT PI3ZHOTO CTYMEHs CKJIaJHOCTI IMiJ Yac MPOXO/DKEHHS J1abopaTOpPHOTO
NPaKTHKyMy Ha Kadepax XiMiuHOTO MaTepialo3HaBCTBA Ta OPraHiYHOT XiMii).

Kpurepii oniHioBaHHs 32 1a00paTOPHUM CHEHIIPAKTHKYMOM (B paMKax 4 6aJiiB 3a
BHKOHAaHY JIa0opaTopHy podoTy):
1. lomyck 10 BUKOHAHHS BCiX J1a0OpaTOpHUX POOIT (MUChMOBE 200 yCHE ONMMTYBAHHS -
00roBOpEHHS 0COOIUBOCTEH BapiaHTIB METO/IIB CHHTE3Y OpraHiuyHKX pedoBuH). - 0,5 faJa.
2. BpaxoBylOTh rOTOBHICTh /10 15 1a00paTOPHUX 3aHATH: HAIBHICTh CIICIOATY,
CBOEYACHY MPUCYTHICTh Ha 3aHATTAX Ta HASBHICTh MOMEPEIHIX 3aIKCIB Y Ja0OpaTOPHOMY
JKypHaJIi, SIKI BUKOHAHI IT1]1 YaC CaMOCTIHHOT IMATOTOBKHU JI0 3aHATTS, BUKOHAHHS TIPABHII
TEXHIKHA OE3MEKH Ta MPOTUTIOKESKHUX MPABUJI, JUCIUILTIHOBAHICTh TOIIO. - 0,5 6aJa.
[Tpu HeCyMITIHHOMY CTaBJICHHI JI0 TIPAKTUYHUX 3aHSTh:
- BIZICYTHICTh CHEIOJIATY
- 3aIi3HEHHs OibIe 5 XB.
- BIZICYTHICTB JJAOOPAaTOPHOTO KypHATY
- Cepii03HI1 MOPYIICHHS MPABHJI TIOXKEXKHOI O3MEKH Ta 0€3MEYHOr0 MPOBEICHHS
OPraHiYHOTO CHHTE3Y -
CTYJEHT BiJICTOPOHIOETHCS Bil BUKOHAHHSA TaHOI POOOTH.
3. SIkicTh BUKOHAHHS MPAKTUYHOI YACTHHH JIA00PATOPHOI POOOTH:
- miarotroBui omepaiii (miabip mocyay, MATOTOBKAa amapatypd 10 poOOTH,
IIIFTOTOBKA PEAKTUBIB TOIIO);
- POBEJCHHS pOOOTH BiAMOBITHO 10 METO/IUKH;

- BUJIUICHHSI T4 OYHCTKA I[LILOBOTO TIPOJIYKTY. - 2 6aJa.
4, SIkicTh opopMIIeHHS 3BITY PO BUKOHAHHS POOOTH - J1a0OPATOPHOTO KYpHAITY
(BMKOHAHHS MPAKTUYHOT YACTHHU 000B’SI3KOBO Bi3yIOTh MPAIlIBHUKH MPAKTHKYMY)

-1 6aa

MiniManpHa KUTBKICTB OaiiB AJIs JOMYCKY JI0 CKIIagaHHs ek3aMmeHy — 30 OariB.
MiniManbHa MO3UTHUBHA OIlIHKA Ha ek3aMeHi — 10 Oais.
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IincymkoBa TadJMus peliTHHIOBOI0 OLIHIOBAHHS

Bunu KOHTDOJTIO TecTVBAHHS IToroune owuiHIOBaHHS
i P VB (Ha 1a0o0p. 3aHATTAX: Icriut Cyma 6aiis
SKOCTI HaBUaHHS (na nekuisx) JLHIP+3+K+KPY*
Kontpous 1 8 - 5
KonTposs 2 - 52 - =
Icniur - 3 20 20
Cywma GaniB 8 52 20 100

# ]I — noTouHMii KOHTPOJIb Ha Ja6OpPaTOPHUX 3aHATTAX; [P — OLiHIOBAHHS SKOCTI BUKOHAHHS
nmaboparopHoi poboTy; 3 - odopmieHHS TaboparopHux KypHaIiB; K — rpymnoBe oOroBopeHHs,
KP — xonTpoibpHa poboTa TomIo.

3aJsie:kHO BiJ 3arajibHOIO MiICYMKOBOI0 0a/1y BCTAHOBJIIOTHCH TaKi KpUTEPii OiHIOBAHHSA
3a eBpomneiicbkol0 cucremor ouiHoBanHa (ECTS) Ta HaunioHaJIbHOW CHCTEMOIO
OLliHIOBAHHSI:

CymMa GaiiB 3a BC1 BUJU HABYAIBHOI isUTBHOCTI Omuinka
MIPOTSATOM CEMECTPY JUTSL YOTUPUPIBHEBOT NITKAJIHM OIIHIOBAHHS
90 - 100 BIZIMIHHO
70-89 nobpe
50-69 3aJ0BUILHO
1-49 HE3a0BIIBLHO

9. PekoMeH10BaHAa JiiTepaTypa
3arajibHi NMTaHHA

1. W. A. Smit, A. F. Bochkov, R. Caple. Organic Synthesis: The Science Behind the Art. RSC,
1998. — 477 p.

2. P. Laszlo. Logique de la synthese organique. y 2-x 1. Ecole polytechnique, Departement de
chimie. 1993.

3. J. T. Sharp, I. Gosney, A. G. Rowley. Practical Organic Chemistry. A student handbook of
techniques. London, New York, Chapman and Hall, 1989. — 289 pp.

4. S. Warren. Designing Organic Syntheses: A Programmed Introduction to the Synthon
Approach. Wiley, 1978. — 140 p.

5. J. Clayden, S. Warren, N. Greeves, P. Wothers. Organic Chemistry. Oxford University Press,
2000. — 1536 p.

6. K.C. Nicolaou, E. J. Sorensen. Classics in Total Synthesis: Targets, Strategies, Methods.
VCH, 1996. V 2-x 1.

7. A. L. Ternay, Jr. Contemporary Organic Chemstry. Second edition. Saunders Golden sunburst
Series. W.B. Saunders. Philadelphia-London-Toronto, 1979.

8. N. D. Cheronis, T. S. Ma. Organic Functional Group Analysis by Micro and Semimicro
Methods. Interscience Publishers. By John Wiley @ Sons, Ins 1964.

9. M. B. Smith. March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure,
8th Edition. 2019. —2374p.

10. M. M. Baizer Organic Electrochemistry. An Introduction and a Guide. 2nd ed., edited by
Manuel M. Baizer, and Henning Lund, Marcel Dekker, New York, 1983, — 1166 pp.

11. J. E. Gordon The Organic Chemistry of Electrolyte Solutions, John Wiley and Sons, New
York, London, Sydney, Toronto 1975, — 554pp.

12. J. R. Hanson. Protecting Groups in Organic Synthesis: Postgraduate Chemistry Series 1st
Edition Wiley-Blackwell. 1999, — 144pp.

13. Protective Groups in Organic Chemistry/ D. R. M. Walton, J. W. Barton, C. B. Reesg, E.
Haslam, F. Eckstein, R. G. Hiskey, V. R. Rao, W. G. Rhodes, D. W. Young, H. J. E.
Loewenthal, J. F. W. McOmie - Ed. J. F. W. McOmie. — 1973, — 418pp.
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14. T. W. Greene, Peter G. M. Wuts. Protective Groups in Organic Synthesis, Third Edition
Copyright © 1999 by John Wiley & Sons, Inc. — 748pp.

15. J. A. Joule, K. Mills. Heterocyclic Chemistry. Fifth Edition. A John Wiley & Sons, Ltd.,
Publication. 2010, — 665pp.

16. G. S. Zweifel, M. H. Nantz, P. Somfai. Modern Organic Synthesis: An Introduction, 2nd
Edition. A John Wiley & Sons, Ltd., Publication. — 2017, — 416pp.

17. R. Panico, J. Weill- Raynal Mathieu, J.. Les Grandes réactions de la synthése organique
(Actualités scientifiques et industrielles) (French Edition) — Herman. 1975.

18. A. H. Haines. Methods for the oxidation of organic compounds: Alkanes, alkenes, alkynes,
and arenes (Best synthetic methods). Academic Press, London. - 1985, — 388pp.

19. Methods for the Oxidation of Organic Compounds — Alcohols, Alcohol Derivatives, Alkyl
Halides, Nitroalkanes, Alkyl Azides, Carbonyl Compounds, Hydroxyarenes and Aminoarenes.
Herausgegeben von A. H. Haines. Academic Press, London 1988. XX, — 467pp.

20. C. A. Payne, L. B. Payne. How to do an Organic Synthesis. Allyn and Bacon, inc. Boston.
1969, — 152pp.

21.B. KoBtynenko. 3aranbHa crepeoximis. — Kuis, Hesrec, 2001. —340 c.

22. . Oneiina, O. IlIBaiixa. TirymMa4HHil TepPMiHOIOTIYHHMIT CIOBHUK 3 OpraHiuHoi Ta di3uKo-
opraniunoi ximii. — Kui, HaykoBa nymka, 1997. —532 c.

23. Ilxymar A.Il. OcHOBU CHHTE3y OpraHiuHUX pPEYOBHMH 1 CTBOPEHHS Marepiajib.
JlaGopaTopHuii mpakTuKym BuOIpKoBoro Kypcy: Hapu. Iloci6nuk...- X.: XHY im. B.H.
Kapaszina, 2008. — 312c.

HaBuyajbHO-MeTOAHYHE 320€3NeYEeHHS
» [Iporpama Kypcy: mporpama JIeKIIii, Iporpama JIabopaTOPHOTO CIEIIPAKTHKYMY;
IporpaMMa KOJIOKBIyMiB B JIaOOPaTOPHOMY MPAKTUKYMI;
 KanenmapHuii mjiaH BUBUYCHHSI TUCIHUILUIIHH,
* [Tigpyunuku Ta monorpadii (8 IIHb XHY) - oOMekeHa KiTbKiCTb;
* HaBuanpHMit mociOHUK Kadenapu XiMIYHOTO MaTepialo3HABCTBA:
Hlkymar A.Il. OcCHOBM CHHTE3Y OpraHIYHMX PEYOBUH 1 CTBOPEHHS _MaTepiaiB.

JlaboparopHuii npaktukyM BuOipkoBoro kypcy: Hasu. IlociOGHuk...- X.: XHVY iMm. B.H.

Kapaszina, 2008. —312c.

* [TutaHHs 1Sl MOTOYHOTO KOHTPOJTIO 3HAHD Ta 3aJIiKy

(HaGopu 3aBmaHb ISl IIOTOYHOTO KOHTPOJIIO 3HAHb Ta TECTOBI 3aBJAHHSA JUIS MOJIYJIBHOTO
KOHTPOJIIO).

Ilocunanus Ha iHdopmaniiini pecypcu B InTepHeTi, Bigeo-jaekuii, iHIe MeTogMYHe
3a0e3meyeHHsl

http://window.edu.ru/resource/469/77469/files/OrgChemTutorLab. pdf
www.twirpx.com/files/chidnustry/pbooks/
https://www.organic-chemistry.org/
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