KHIBCbKUM HALIIOHAJIBHUH YHIBEPCUTET
IMEHI TAPACA IIEBYEHKA

Ximiunmii hakyabTer

Kadenpa opranignoi ximii

«3ATBEPJAYIO»

. JacTynHHK JeKaHa
+ Jxpaig
2" "R Hanqa.:l sHOT poboTH

AR -
( Xinlumme ' %/H Flrama YCRHRO

thakyneTet :#{
. /E/ 06 2025 poxy

POBOYA TIPOTPAMA HABYAJIBHOI JUCIATIJITHU

I'ETEPOATOMHA XIMIA

s 3100yBavis ocBiTH

ranyib 1HaHb E Ipupoasnuygi naykm, MaTeMaTHKA Ta CTATHCTHEA
CNelianbHICTE E3 Ximin
OCBiTHIil piBCHB MaricTp
OCBITHSA 1IpOrpaMa Ximin
BH/T JTMCITHITTTHH Bubiprosa
Popma HaBYaAHHA JACHHA
Hapuansuuii pik 2026/2027
Cemectp Il
Kinskicts kpeantis ECTS 3
Mogsa BHKJIaIaHHA, HABYAHHA
Ta OIIHIOBaHHA YEpPAIHChLKA

(Dupma FAKIHMHOTO KOHTPOJIRD icunr

Buknajgaui:  SArymoascexuii HOpiii JIssosuy, Dopiuko Map’sn Biraaiiiosuy
[Ipononrosano: wa 2027/2028 u. p. ( )« » 20 p.
na 2028/2029 u. p. ( )« » 20 p.

KHIB - 2025



PozpoOuuxu: fArynoasceknii KOpiii JIbBoBu4, npod., 1.x.1., 3aB. Bigainom [OX HAH Vkpainn

Tlopiuko Map’sau BiraniiioBny, 1011, K.X.H., JoUeHT Kadeapu oprasivHol ximii

3ATBEPI’)KEHO

3aeigysau kadeapu opraHiaHol XiMil

é ‘//; Omnexcanap [PUTOPEHKO

[Tporokox Ne 15 Big 5 tpasusa 2025 poky

CxBaJleHO HAYKOBO-METOIHYHOK KOMICIEK XIMIYHOTO (hakynsTeTy

[Tpotokon Ne 9 i 7 TpaBus 2025 poxy

['onoBa HayKOBO-METOAHYHOT KOMICIT M Onekcarap POIK

« 7 » TtpaBua 2025 poky




1. Mera aucummuiinm — chopMyBaTH IUTICHE YSABICHHS NPO TE€TEPOATOMHY XiMIIO, HaBUYUTHUCS
BUKOPUCTOBYBaTH paHimie g00yTi 3HAHHS I BUBYCHHS, JOCHIDKECHHs, iaeHTUdikarmil
reTepoaTOMHUX CIIONYK.

2. IlonepeaHi BUMOIY 10 ONAHYBAHHS HABYAJbHOI IMCIUIIIHM:

1. 3namu opeaniuny Ximiro Ha pieHi baxanaspa 3a cneyianvbricmio « Ximisny.

2. Bonodimu nasuukamu HANUCAHHA OPeaHIYHUX PeaKyill.

3. Mamu ysenenns npo cmepeoximiro Ha pieHi baxkanaspa 3a cneyianvuicmio « Ximisy.

4. Bonoodimu nasuukamu HANUCAHHA MEXAHIZMI8 Op2AHIYHUX peakyill Ha pieHi Oakanaspa 3d
cneyianvHicmio « Ximisy.

3. AHoTaulis HaB4YaJbHOI JMcHUILIIHM. B pamkax kypcy «lerepoaroMHa Ximis» BHBYAIOTHCS
PO3ILIM OpraHiyHoOl XiMii, 1110 CTOCYI0Thed cnonyk 13 aromamu F, S, Si, P, B. Posrsinaerscs npupona
3B 13Ky KapOOH-TeTepoaToM; HOMEHKJIATypa, CIIEKTPOCKOMis Ta 3aCTOCYBaHHS TI'e€TEPOATOMHHX
CHOJNYK; XiMis (TOpopraHiyHuX cnoiyk; (ocdinu, com ¢ocdonito; noxigHi dochopucroi Ta
dochopnoi kucnor; Qochazenn Ta imigm docdopy; Tionmu, cyabdiau, coni Cyab(OHII;
cynbokcuayn, CcyibQOHM; ITAM CIpKU; CyIb(QEHOBl, CyIb(pIHOBI, CyIb(OHOBI KHUCIIOTH;
TIOKapOOHUIbHI CIIOJIYKH; OOpaHH, KUCEHbBMICHI CHIOITYKU O0pY; KpEMHIMOpraHiuHi CIIOMyKH.

4. 3aBnaHHs: PO3BUTOK TEOPETUYHHUX YSBIEHb CTYIEHTIB MPO OCOOIMBOCTI OyTOBH Ta XIMIYHHUX
BJIACTUBOCTEH TEeTEPOATOMHHUX CITONYK, HaOyTTs HABUYOK Y IUIAaHYBaHHI CHHTE3IB 3a Y4YacTIO
reTepoaToOMHHUX CIOJIYK.

HaBuanpHa &nucHMIDIiHA CHpPSMOBAaHA Ha JOCSATHEHHS HACTYMHHMX 3araJlbHUX Ta CIEIialbHUX
((paxoBHX) KOMIIETEHTHOCTEH:

3K2 (3paTHICTh BUMTHUCS 1 OBOJIOAIBATH CYYaCHUMHU 3HAHHSIMH),

3K4 (3maTHiCTh 3aCTOCOBYBATH 3HAHHA y MPAKTUYHUX CUTYAISX),

3K14 (3maTHICTh 10 NOUIYKY, KpUTUYHOTO aHali3y Ta 00poOku iHpopMallii 3 pi3sHUX HKepel),

®K6 (3natHicTh 3100yBaTH HOBI 3HAHHS B Tajy31 XiMii Ta IHTErpyBaTH iX i3 yKe HasiBHUMH),

@®KS8 (3garHicTh GOpPMYIIIOBATH HOBI T1IIOTE3U Ta HAyKOB1 3aJadl B raiysi XiMmii, BUOUpATH HANPSIMU
Ta BIANOBIIHI METOIM Ui iX pPO3B’A3aHHS HAa OCHOBI PO3YMIHHA Cy4acHOi HpoOIeMaTHKH
JIOCJIIJIKEHb B raiy3i Ximii Ta Oepydu 0 yBaru HasiBHI peCypcH),

®K13.4 (3naTHICTh IUIaHYBATH Ta 3A1HCHIOBATH CUHTE3 OPraHIYHUX PEYOBHH, 31HCHIOBATH JU3aiiH
OpraHiuHUX MOJIEKYJI 3 Oa)KaHUMU BIaCTUBOCTSIMU),

®K14.4 (3matHicTb [OBOAWTH OyIOBY Ta BH3HAUaTH BJIACTUBOCTI OpPraHIYHMX PEUOBUH 3a
JIOTIOMOTOI0 Cy4acHUX (Pi3UKO-XIMIYHHUX METOJIIB JOCIIIJIKECHHS).

5. Pe3yjbTaTH HaBYaHHS 32 JTUCHHUILIIHOIO:

®opmu Metoau ouiHIOBaHHS
Pesyabrar napuanns (1 — 3HaTH; (Ta/a6o MOTOYHUIN KOHTPOJb Bincorok y
Ko Zy— BMITH: 3 — KOMYHiKamis: ’ METOIH i (aKTHBHICTH ITiJ] YaC 3aHATH Ta | MiICYyMKOBIi
A 4 aBTOHOMHiC”’l"]:. 14 Bi ¥[0Bi :JIL’HiCTb) TexHoJIorii) | BukoHaHHs noM. pobotu IITK1, ouinmi 3
A A BHKJIAJAHHSA Hanucanasa KP IITK-2), TUCHUILIIHUA
i HABYaAHHS miacymkoBuid KOHTPoas IIcK
3HaTH OCHOBHI 3acaau JIEKIIiT
1.1 acam WL | K2, TIeK 10
réerép0arToMHOI1 X1M11 CaMOCTIHNH1
3HaTU METOOU CUHTE3 JICK 11
1.2 a Y WL | TTK-1, TItK-2, TIcK 20
rETCPOATOMHUX CITIOJIYK CaMOCTIHNH1
3HaTI/I CHOCO6I/I 34CTOCYBAaHHHA J'IeKHﬁ
. I'CT TOMHUX CIIOJIYK B NV TR- TR-
1.3 eTepoaro CIo CaMOC,TII/IHl IITK-1, IITK-2, TIcK 20
CY4aCHOMY OPTraHiYHOMY CHHTE31
VYMITH IUTaHYBaTH CUHTE3 JIEKIIT
2.1 y .. | TIK-1, TTrK-2, TIeK 5
reTepoOaTOMHUX CIIOJIYK CaMOCTIHNH1
VYMITH peasti3oByBaTH CUHTE? JIEKIIT
2.2 P Y WL K- 10
I€TCPOAaTOMHUX CIIOJIYK CaMOCTIHHI1




YMmitu nependavaru ta
2.3 IHTEepIpEeTYyBaT! pe3yabTaTH
peaxiiii reTepOaTOMHHUX CIOJIYK

JIEKIIT,

... | IITK-1, TITK-2, TIcK 10
CaMOCTIHNH1

ByTH 31aTHUM BUKOPHCTOBYBAaTH
cyuacHi iH(opmarliiiHo-
KOMYHIKaIliifHI TEXHOJIOT11 pU

3.1 CHIJIKyBaHHI, a TAKOX JJI 300Dy, camocriiini | ITtK-1, IITK-2, IIcK 5

aHanizy, 00poOkw, iHTepnpeTamii

iH(dOopMarlii, 110 CTOCYEThCS

reTePOaTOMHOI XiMil

Bytu 31aTHMM BUKOHYBaTH
nepeadadeHi HaB4aJIbHOIO

3.2 . .| camocriiini | ITTK-1, IITK-2, ITcK 5
MPOTrPaMoIo 3aBIaHHs y CHIBIpALli 3
IHITUMHU BUKOHABIISIMH
VYmiTH camocTiiiHO 3adikcyBary,
MpoaHaji3yBaTH Ta iIHTePIPETyBaTH e
4.1 P Y pipery camocriiimi | ITtK-1, IITK-2 10

JIaHi, 0 CTOCYIOThCA
reTepoaToMHOT XiMil

JlorpuMyBaTucs mpaBuil HayKOBOL
€TUKH Ta TOOPOUECHOCTI B MpoIieci
4.2 | KpuTH4HOI 0OPOOKHU HASIBHOI Ta camocriini | [ITK-1 5
CTBOPEHHI HOBOI 1H(opMarrii y
rajay3i reTepoaTroMHOI XiMil

6. CniBBimHOmeHHs1 pe3yabTariB HaBYaHHsa aucuumiinm (PHJ/) i3 mporpamaumm
pesyabraramu HapyanHs (IIPH):

Pesyabraru HaBuanns | 1.1 (1.2 | 1.3 (2.1 12223 (3.1]3.2(4.1 (4.2
MUCIUTLIIHYA
IIporpamni
pe3yJbTaTH HABYAHHS

P19.4. InanyBaru Ta 3/1HCHIOBATH CHHTE3
OpraHiYHUX PEYOBHUH, 311HCHIOBATH AU3aliH
OpraHiYHUX MOJIEKYJ 3 Oa’kaHUMU
BJIACTHBOCTSIMU

P20.4. loBoautu Oy0BY Ta BU3HAYaTu
BJIACTUBOCTI OPraHIYHUX PEUOBHH 32
JIOTIOMOTOI0 Cy4acHUX (P13UKO-XIMIUYHUX
METOJIIB JOCIIJDKSHHS

7. Cxema (popmMyBaHHS OI[iIHKH
7.1. ®opMu OLIHIOBAHHA CTY/IEHTIB:

CeMecTpoBe OLIHIOBAHHA:
MaxkcumManbHa/MiHIMaJIbHA KUIBKICTh OaliB, sIKI MOXYTb OyTH OTpuMaHi cTyjneHToMm: 60 6ajis /
36 6aaiB, a came:
1. AKTUBHICTB Mij Yac 3aHATh — pedepat (abo AOMOBIAL) Ta BUKOHAHHS CAMOCTINHOI JOMAIIHbOT
po6otu: PH 2.2, 3.2, 4.2 (noswuictio), PH 1.1, 1.3, 2.1, 2.3, 3.1, 4.1 (vactkoBo) — 30 / 18 6axiB
2. KontponmsHa poGota: PH 1.1 (mommictio), 1.2, 1.3, 2.1, 2.3, 3.1, 4.1 (4acTkoBO) —
30/ 18 6aaxis.



Higcymkose ouinoBanHs (y popmi icnury):

MaxkcumManbHa/MiHIMaJIbHA KIJIBKICTB OaliB, SIKI MOXYTh OyTH oTpuMani ctyaeHtoM: 40 6aJis /
24 6ann.

Pesynbratu HaByaHHs siKi OyayTh oniHroBaruck: PH 1.1, 1.2, 1.3,2.1,2.3, 3.1.

dopma npoBeJIeHHA: TUCbMOBA poOOTa.

Bunu 3aBnans: 2 TeopeTruHi nuTaHHs, | 3a1a4a (MUIaHyBaHHS CUHTETHUYHOI CXEMH).

11 oTpMMAaHHS 3arajibHOI MO3MTHBHOI OUIHKM 3 JMCUMILIIHM OLIHKA 32 iCIUT He Moxe OyTH
MEHIIOK0 24 0aiB.

CTyneHT A0IMYyCKAETHCA A0 ICIUTY, SIKIIO IPOTITOM CEMECTPY BiH:

HaOpaB He MeHIIe, Hik 36 0aJtiB;
BHUKOHAB 1 BYaCHO 371aB pedepat (J0MoBib);
HaIMCcaB KOHTPOJIBbHY POOOTY.

7.2. Opranizauisi ONiHKOBaHHS:

TepMiau npoBeACHHS OIIHIOBAHHS:

[TepconanbHi 3aBOaHHs Ul HamUCaHHS pedepaTy CTYACHTH OTPUMYIOTh HE Mi3Hille 3 THXKHA
ceMecTpy;

3naBanHs pedepary: He Mi3HilIe, HIXK 32 THKICHb 70 TI0YaTKy Cecil;

KonTponsHa pobota: He paHilie 8 THXKHSI CEMECTPY;

OmiHIOBaHHS CAMOCTIIHOT pOOOTH: BIIPOAOBK CEMECTPY.

CrTyneHTH MalOTh MpPaBO Ha OJHE TMEPECKIaJaHHS KOHTPOJIbHOI pPOOOTH y BHU3HAYCHUU
BHKJIQIa4€M TEPMiH.

7.3. HIkajga BiTnoBiAHOCTI OLIHOK

OmuiHKa (3a HaIioHaIBHOO MmKano) / National grade Pisenn nocsiraens / Marks
Bigminno / Excellent 90-100
Jloope / Good 75-89
3anoBiiibHO / Satisfactory 60-74
He3anosinbHo / Fail 0-59

8. CTpykTypa HaBYAJBbHOI JAMCUMILIIHHA.

No HazsBa nexmii JIeKIii | caMocCT.
pobora
Yacmuna 1
1 ®dropyBaHHs eneMeHTHUM (propoM. DTOpHCTHIT BOIEHD B pEaKIlisX ’
oniep>kaHHs (PTOPOBMICHHX MOJICKYII.
Dmopuou 1yAHCHUX MA TYHCHOZEMENbHUX MEMAI8 8 PeaKyisx 3aMilyeHHs. 4
07151 00€PIUCAHHS PMOPOBMICHUX MOTLEK)IL.
2 FAR (nomiropankiaBMiCHI aMiHH) — PeareHTH 3aMileHHS )
T1JIPOKCHIIBHOI TPYIIK Ha aToM (hTopa.
N-®moppeazenmu 6 peaxyisx ¢pmopysarnHs. 4
3 TpudTOpMETHATPUMETUIICHIIAH K TPUPTOMETHIIIOIOUNI areHT. o)
Tpaxmuune 3nauenmns peaxyiv mpugiyopomemunro8anHsi. 4




®ropuau cTHOIIO K peareHTH oep>KaHHs (PTOPOBMICHUX MOJIEKYII.

Peaxyia Ceapmca.

Yortupudropucra cipka B peaklisx 3 ajbAeriiaMu, KeTOHaMHU Ta
KapOOHOBUMHM KHUCJIOTaMH.

Ananozu vomupugmopucmoi cipku 6 peakyisix 3 anb0e2ioamu, KemoHamu
ma KapooHOBUMU KUCTOMAMU.

Peaxmisg banbna-11lumana.

Enexmpoximiune ¢pmopysanus.

DTOPOBMICHI aJIKaHU.

Dmopo6micHi ankeHu.

Yacmuna 2

[Ipupona 3B’s13Ky kapOoH-reTepoatom. [lepexinHi MeTaa B OpraHidHii
ximii. YTBopenHs koBasieHTHUX CC 3B’s3KiB. Y TBOPEHHS 3B S3KiB
kapOony 3 inmumu aromamu (N, O, S).

Ipaxmuune 3acmocysannsn cemepoamomuux cnoayk. Ocoonugocmi
Memo0ig 00CAIONHCEHHS 2emepOamoMHUX CHOYK.

Mertanoopratiuti CHOJYKH: METOIU OJIEPKAHHS METAJIOOPTaHIYHUX
CHONYK: TpsME METaTIOBaHHS, OOMiH rajloreHy Ha MeTall, peakiii
IIepEMETAIIFOBAHHS.

Opeaniuni cnonyxu memanie I ma Il epyn. BuxopucmanHs 6 opeaniunomy
CUHMESI.

10

BuxopucrtanHus crionyk 00py B OpraHiYHOMY CHHTE31, aCUMETPHYHI
nepeTBopeHHs. Peakuis rizpo6opyBanHs. MexaHi3M, Mexi
3aCTOCYyBaHHA. ACUMETPUYHE TiIpoOOPYyBaHHS.

Cnonyxu 3i 36 ’a3xom bop-eanoeen. Kucenvemicui cnonyku 6opy.

11

OcHoBHI npaBuia xiMmii kpeMHit0. CronyKu 31 3B’ sI3KaMu
KPEMHIN-KpEeMHIl Ta KpeMHiii-MeTaul.

Bukopucmanns cnonyk KpemHilo  Op2aHiuHOMY CUHmMe3I.

12

Cnonyku dochopy III: moxigni pochopuctoi, hoconucToi ta
¢dochiHUCTOT KHCIOT — CUHTE3 Ta XiMidHI BIacTUBOCTI. CIIEKTPOCKOMis
criontyk pocopy I11.

Cnonyxu gpocgopy I11: gpocgpinu (xipanvricmo gocginis, ix 3acmocysanms
8 acumempuyHoMy cunmesi), coni ghocghoriio, eanoeenogocginu.

13

Cnonyku dochopy V. Criekrpockomnis crionyk Gocdopy V.

THoxioui pocghopnoi, gpocghonosoi ma gpocgpinosoi kucrom. @ochazenu ma
iniou gocghopy.

14

Cynbdokcunu ta cynbdonu. Lniau cipku. Bukopucranns crnonyk cipku
1utst crBoperHst CC 3B’ sI3KiB.

CipkoopraHivHi CHOITYKHU: CyJb(EHOBI, CyIb(iHOBI, CYITbHOHOBI
KHCJIOTH Ta X ITOX17Hi.

Opeaniuni cynopimu ma cynogpamu. Tiokapbouinoui cnonyxu.




15

BukopucTanHs reTepoaTOMHHX MOXITHUX B IKOCT1 3aXUCHHUX 1 )
JIOTIOMDKHUX TPYT B OPraHIYHOMY CHHTE31.
T'emepoamomni noxioni @ AKOCMi 3aXUCHUX 2PYN. MEMOOU 3HAMM S 4
+1
roj
KOHC.

3aranbHuii 00csT — 90 200, B TOMY YHCII:
Jlekmii — 28 200

Koncynpraiii — 1 200

Camocriifna po6orta — 61 200
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