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Po6oua mporpama HaBYaIbHOI TUCIMIUTIHA «XiMis» I 3700yBaviB BHUINOI OCBITH
OCBITHBOT'O CTyIEHS «OakanaBp» cneriaabHocTi 184 «I'ipHUIITBO» OCBITHBO-
npocdeciiina mnporpama «[ipHUIITBO» 3aTBepKeHa BueHOw pamoro GakyIbTeTy
TipHUYOi CIIpaBH, NMPUPOJOKOPUCTYBaHHS Ta OyniBHuIITBa Bijg 27 ceprus 2024 p.,
potokoa Ne 8.
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1. Onuc HAaBYAJIBLHOI AUCHUILTIHA

XapakTepucTUKa HaBYaIbHOT
HaiimenyBanus ["anmy3p 3HaHB, CHCHIATBHICTD, JUCLMILTIHU
MMOKa3HUKIB OCBITHIH CTYIIiHB
neHHa popma | 3aouHa Gopma
HaBYaHHS HaBYaHHS
l'any3b 3HaHb
KinbkicTh kpenuTiB 3 18 «BupoOHHIITBO Ta 000B’sI3K0Ba
TEXHOJIOT1I»
MopnyniB — 2 Pik nmixrotoBku:
. . o 1 | -
3MICTOBUX MOJYIIB — 2 CroewianbHicTs 184 CeMeCTp
— «"ipHUTITBOY»
3arajibHa KUIBKICTh TOJIUH — 1 ‘ -
90 Jlexuii
16 rox. ‘ -
[IpakTruni
roj. ‘ -
TuXKHEBUX TOIUH JJIs = .
. . JlaGopaTopHi
JieHHO1 (hOpMH HaBYAHHS: C .
OcBiTHIH CTyMiHb «OaKaiaBp» 32 rog. -
ayTUTOpHUX - 48 C —- 5
caMocCTiiHOi pob6oTu — 42 aMOCT1I1HA pobOTa
42 rop. ‘ -
Bun koHTpONIO: €K3aMeH

YacTka ayauTOPHUX 3aHATH 1 YacTKa CaMOCTIMHOI Ta 1HAMBIAYalbHOI POOOTH Y
3arajJlbHOMY 00Cs131 TOJIMH 3 HaBYAJIbHOI JUCIUIUIIHU CTAHOBUTD !

JUTsl AIeHHOT (popMu HaBYaHHS — 53 % ayauTopHUX 3aHATh, 47 % camMoCTIMHOI Ta
1HIMUBIAYaJIbHOT pOOOTH.
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2. MeTa Ta 3aBJaHHA HABYAJILHOI JUCHHUILTIHHA

MeTo0 BUBYEHHSI HABYAJBHOI JUCHMILIIHU € OJIEp’KaHHS 3HaHb OCHOB XIMii
SIK1 HEOOX1TH1 IS TUTIAHOT AiSTTBHOCTI CY4aCHOTO TIPHUYOTO 1HXKEHEpa, sika TOoB's3aHa 3
OJICp)KaHHIM, IEPEPOOKOIO Ta 3aCTOCYBAHHSM PEUOBHH 1 BUPOOIB 3 HUX.

CyyacHa XiMiYHAa HayKa TIPYHTYEThCS Ha JOCSATHEHHSX, HAOYTHUX 3yCHILISIMHA
0araThOX MOKOJIIHb 1 Ma€ CyTTeBI 3I00YTKM B TEOPETUUHIN Ta MpakTHUHIN ramy3sx. Le
Jla€ 3MOTY BHUKOPHCTATH Il 300yTKH Ui BUPIMICHHS PI3HOMAHITHUX TEXHOJOTIYHHUX
3amad. JlaHuil Kypc € KOMIUIEKCHHUM 1 BKJIIOYA€ OCHOBHU 3arajibHOi, HEOPTraHIYHO1,
KpucTajgoxiMmii Ta reoximii. Bce 1€ HampaBieHO Ha IUIOBY (PYHIIaMEHTAIbHY
MIJTOTOBKY 3 XiMIi TPHUYMX 1HKEHEPIB.

3aBIaHHAMH HABYAJIbHOI JUCIHUILIIHY €:
- BUBYCHHs Oy/JOBH 1 BJIACTUBOCTEH HEOPraHIYHUX PEUYOBHUH, MIHEPAIB,

TIPCHKUX MOPIT;

- BHUBYEHHSI F€OXIMIYHUX IMPOIIECIB, 10 MPOTIKAIOTh B 3eMHIN KOP1 MiJ JII€I0
HABKOJIMIIHBOTO CEPEIOBHUIIA;

- BHUBUYEHHSI MOLIMPEHOCTI XIMIYHUX €JIEMEHTIB B 000JIOHKAaX 3€MIIL.

Ili 3HaHHA HEOOXiAHI JJII OCMHCIEHHS THX TEOXIMIYHHUX TIPOIECiB, SKi
MPOTIKAIOTH MPU 00POOIII MTPUPOTHOTO KAMEHIO.

3MICT HaBYaJgbHOI AWCHMIUIIHA HampaBJeHWH Ha (OPMYBaHHS HACTYITHHUX
KOMIIETEHTHOCTe#l, BU3HAYEHUX CTAaHAAPTOM  BHUIIOI  OCBITH  CHELIAIBHOCTI
184 «I'ipHHIITBO» Ta OCBITHRO-TIPOQECIHHOIO Mporpamoro «I ipHUIITBOY:

3K1. 3narHicTh 10 aOCTPAKTHOTO MUCJICHHS, aHAJII3Yy Ta CUHTE3Y.

3K9. 31aTHICTH BYUTHUCS 1 OBOJIOTIBATH CYYaCHUMHU 3HAHHIMU.

CK3. 3paTHICTh 70 BHUKOPHUCTAHHS TEOpPid, NPUHIIMIIB, METOMIB 1 TOHSTH
byHIaMEHTAIBHUX 1 3arajbHO 1HXKEHEPHUX HAYK JJIs TpodeciitHOl MisITbHOCTI.

OTprMaHi 3HaHHS 3 HaBYAJbHOI JMCHUUIUIIHM CTaHYTh CKJIAJOBUMH HACTYIMHHX
NPOrpaMHMX pe3y/ibTaTiB HABYaHHS 3a cremiayibHICTIO 184 «['ipHULITBOY:

PH?7. 3acTtocoByBaTH MeTOAM MaTeMaTUKH, (i3UKH, XiMii, 3arajJbHOIHKEHEPHHUX
HaAyK JJIs pO3B’sI3aHHS CKIIAHUX CIELIaI30BaHUX 3aJlay TPHUITBA, PO3YMITH HAYKOBI
MNPUHIUIN 1 TEOpli, Ha AKUX 0a3yr0ThCs BIAMOBIIHI METOIM, 00JIACTI iX 3aCTOCYBaHHS Ta
OOMEKEeHHS.

PH10. 3actocoByBaTd CydyacHI METOOU [I1arHOCTUKH CTaHy €JIEMEHTIB JIaHOK
TIPHUYMX CHUCTEM Ta TEXHOJIOT1H Y MPOMHUCIIOBUX 1 J1a00paTOPHUX YMOBAX.
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[lin yac BUBYEHHSI HABYAJIBHOI JUCHMIUIIHU 3700yBayl BUIIOI OCBITH 3MOXYTh
orpumaTu HacTymHi Soft skills:

- KOMYHIKAMUBHI HA8U4KU: TTUCbMOBE, BepOalibHE I HeBepOalibHE CIHIJIKYBaHHS;
YMIHHS TPaMOTHO CIIUJIKYBaTHCS 1O €-mail; HaBUYKM IpalfoBaTH B KOMaH/II;

- KepyB8aHHs 4acom.: YMIHHS CIIPABIISITUCS 13 3aBJAaHHSIMU BYACHO;

- HYUKICMb | a0anmueHicms. THYUYKICTb, aJalTUBHICTD 1 31aTHICTh 3MIHIOBATHUCS;
YMIHHS aHaJIi3yBaTH CUTYaIlll0, OPIEHTYBAHHS Ha BUPIIICHHS MTPOOIeMH,

- 1l0epcuKi AKocmi: YMIHHS CTABUTH METY, IJTaHYBaTH JiSIbHICTD;

- ocobucmi sxocmi: KpeaTUBHE W KPUTHUYHE MHUCJCHHS; €THYHICTb, YECHICTbD,
TEpPITIHHS, OoBara 10 OTOUYIOUHX.

3. IIporpama HaB4YaJIbHOI AMCHUILIIHA

MOJIVJIb 1

3micToBuit Moayiab 1. OCHOBHiI T1O0JIO)KeHHSI OyI0BM aToMa, MOJIEKYJIH,
PEeYOBHHH.

Tema 1. Bynosa aTomis. Ximiunmnii 38's130k (3K1, 3K9, PH7).

Anepna mozaenp aroma. OCHOBHI NPHUHIIMIKM KBAHTOBOI MexaHiku. EmexkrponHa
xMmapa, aromHa opbitans. KBantosi uucna. [punmun Ilaymni, npaBuno XyHaa, npaBuiia
KrneukoBcbkoro. TlocmiJoOBHICTh 3alIOBHEHHSI €HEPTEeTHYHUX PIBHIB 1 MiIPIBHIB aTOMIB.
Ilepionnunuii 3akoH i cucrema ejnemeHTiB. [lepioguyHi BIACTUBOCTI MPOCTHX
pPEYOBHH - eieMeHTIB. [lepioinyuHi BIACTUBOCTI €JIEMEHTIB: €JIEKTPOHHA OYy/I0Ba aTOMIB,
eHepris  10Hi3allii, CHOPIAHEHICT, 1O €JeKTPOHa, paJlyCH aTOMIB  10HIB,
€JICKTPOHETATUBHICTb, CTYIIHb OKHUCIICHHS.

Bunu xiMigHOrO 1 HEXIMIYHOTO 3B'SI3Ky, TNapameTpu. BalleHTHiCTh, ii BHIU.
KoBanentHuii 3B'130K, HOro BJIacTUBOCTI. MeTon BajeHTHHX 3B's3kiB. CnocoOu
YTBOPEHHSI KOBAJICHTHOTO 3B'SI3KYy, HAMPABIICHICTh KOBAJECHTHOTO 3B'SI3KYy, Ta 3B'S30K.
[NOpuauzamist aromMHuUX opbOitaneld, reomerpuuHa Gopma wmosekyn. [lonspHicTh
KOBAJICHTHOT'O 3B'SI3KY, TUNOJbHUN MOMEHT. [lomsipHi 1 HenomsipHi MoJekynu. loHHui
Ta MeTaliyHui 3B's3ku. Heximiuni Buau 3B's3Ky. loHHUH 3B'I30K, MOr0 BIACTUBOCTI.
EnexrpoBanientHicTh. EHepris ioHHOI pemriTkun MeTtaniuanii 3B'130K. M1KMOJIeKyIsIpHa
B3a€EMO/IIS, i1 BUIU - AUCTIEPCiiHA, Opi€HTAIliHA, 1HIYKIIIHA.

Tema 2. OcHoBHi nouaTTs XiMiunux repmogunamiku (3K9, CK3, PH7, PH10).

Po6orta. Buytpimus enepris ta eHTanbmis. Tepmomunamiuni Qyskiii. [leprmit
3aKOH TepMoAnHaMikH. 3akoH ['ecca Ta Hacmigku 3 HbOTO. TepMOXIMIYHI PO3pPaXyHKH.
Tennoemuicts. BusnauenHs TtemnoBux edekrtiB. Jlpyruil 3akoH TEPMOAMHAMIKH.
EnTtpomis, sik Mipa HE3BOPOTHOCTI mporecy. BinbHa enepris ['166ca. 3mina entpomii Ta
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BiTbHOI eHeprii [1066ca. HampaBieHicTh XiMIYHOTO TIPOIIECY.

Tema 3. Ximiuna kineruka ta piBaoBara (3K9, CK3, PH7, PH10).

3aMeKHICTh MIBUAKOCTI peakilii BiA KOHIEHTpallii. 3aKkoH MiF0YMX Mac.
Ocob6mmBocTi rereporeHHuX mnpoieciB. Mexanism peakuii. [lopsmox peakiii. [IpaBumno
Bant-T'odda. Enepris aktupariii. 3BopoTHi peakiiii. XiMidyHa piBHOBara B TOMOT€HHUX
Ta rereporeHHux cucremax. Koncranra pisnosaru. [lpunmumn Jle-1llatense.

MOIVJIb 2
3MicToBHUH MOYJIb 2. dDizuxko-ximMiuHi BJIACTHBOCTI PO34YHHIB.
EnexrpoximivHi nmpouecu.

Tema 4. KosiraTuBHi BJ1acTUBOCTI po34uHiB. IcTHHHI (MOJIeKYISIPHI) pO3YUHU
(3K1, 3K9, CK3, PH7, PH10).

®di3uKo-XiMIYHA Teopis PO3YMHIB, CHOcOOM BHUOOPY KOHILEHTpAIlli PpPO3UYMHIB.
3aKOHM PO3BEJAEHUX ICTUHHUX PO3YMHIB - OCMOTHYHMI 3akoH Baut-I'odda. I- mii, II-
uid, [11-i1 3akonn Paymns.

Tema 5. BaracruBocti po3unnib enekrpodiris (3K9, CK3, PH7, PH10).

Teopis enekTponiTuyHoi aucouianii. CunpHi Ta cnabki enektpomitd. CTymHiHb
Jaucoliaiii Ta KoHcTaHTa mgucolamii. J[o0yTok posumHHOCTI. [ucomiamiss Boau
Honnuit no6yTox noxu. Boxxesuii nokasuux (pH). Tixpois comneit.

Tema 6. OxucHo-BignoBHi peakuii (3K9, CK3, PH7, PH10).

CTymniHb OKHUCIICHHS, OKHUCJICHHS 1 BIJIHOBJICHHS, OKHUCHIOBaYl 1 BIJTHOBHHKH.
CknananHd  piBHSHHS, Kkjiacu(dikamis  OKHUCIIOBAIBHO-BIIHOBHMX  PEaKLIM.
OxkucioBaJibHE BIIHOBHI MOTEHI[1AIN, HAMIPABJICHICTh OKUCHO-BIJHOBHUX PEaKIIiil.

Tema 7. Enexrpoximiuni npouecu (3K9, CK3, PH7, PH10).

XiM14H1 JoKepena €JIEKTPUYHOT eHeprii. Enextponni MMOTEHI{1AJIN.
Enexrpoximiunuii psa Hanpyr metaniB. Koposis meraniB. CriocoOu 3axucTy MeTailiB
Bi Kkopo3sii. Enextponi3. [locnigoBHICTE eneKTpoaHux mpoieciB. KinbKiCHI 3aKOHU
enekTpoizy. EnexkTponiz 3 HEpO3UMHHUMM Ta PO3YMHHUMH aHojaMu. l[IpakTtuune
3aCTOCYBaHHS €JICKTPOJII3Y.

Tema 8. Kommiekcni cnoanykn (3K1, 3K9, CK3, PH7, PH10).

Kommieken, KOIJIEKCOyTBOpIOBaul, JITaHAM, 3apsij Ta KOOPAMHAIIHE YHUCIIO
KOMILJIEKCIB. TUMM KOMIUIEKCHUX croiyK. I[lepBMHHA Ta BTOpMHHA JUCOINAIis.
KoHcTanTa HECTIMKOCTI.
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4. CTpyKTypa (TeMAaTHYHUII UIAH) HABYAJIBLHOI I CHUILIIHA

KinpkicTs rogun
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MOAVYJIb 1
3microBHUII MOayJb 1. OCHOBHI M0JI0:KeHHsI 0YI0BH aTOMAa, MOJIEKYJIN, PEYOBHHMH.

Tema 1 ByI{OBa a‘TOMiB. Hep'ioaannﬁ' 38KOH, | 50 | 5 | g 10 i i i i
NepioMYHI BIACTUBOCTI €IEMEHTIB

Tema 2. TepmoguHaMika XIMIYHHX TIPOIIECIB 10 |2 4 4 - - - -

Tema 3. XimiuHa KiHeTHKa Ta XiMiuHa piBHOBara. |11 |2 |3 6 - - - -

Monynbnuii KoHTposb 1 | 1 - 1 - - - - -

Pazom 3a 3micmoeuit mooyns 1 | 42 | 6 16 |20 - - - -

MOJIVJb 2

3MicTOBHUI MOAYJIb 2.

®Di3uko-xiMivyHi BJacTHBOCTI po3unHiB. EjlekTpoximMiuHi npouecu.

Tema 4. Posyunu. KomiratuBHi BIJIACTHBOCTI
PO3YUHIB. Cnocobu
KOHIIEHTpallii peYOBUHHU.

Bupaxenns |14 |2 (4 |8 -

Tema 5. BracTtuBocTi pO34MHIB E€JIEKTPOIITIB.

Busnauennsa

HAaBKOJIMIIHLBOI'O CEPCAOBHIIIA

pH 00’€eKTiB | 8 2 |4 |2 -

Tema 6. OKHUCHO-BIIHOBHI peakiiii Ta MpPOIECH Yy

3eMHiit Kopi 1012 |- |8 T i

Tema 7. Enextpoximiuai npouecu. Enextpomis. 10 |2 |4 |4 - - - -

Tema 8. OCHO]?I:I Teopii Ta  PO3KIAdy 5 s |3 |- i i i i
KOOPAMHAIIIHAX CITOJTYK.

Moty ibHAI KOHTpOH 2 | 1 - 1 - - - - -

Pazom 3a smicmosuii modyns 2 | 48 | 10 | 16 | 22 -

BCbOI'O |90 |16 |32 |42 -
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5. Temn ﬂaﬁopaTOle/IX 3AHATH
No Kinpxicts ronuna
3/ Hasga remn JeHHa | 3a04Ha
dopma | dopma
MOIYJIb 1

3micTroBHUI Moayab 1. OCHOBHI M0/105KeHHsI 0y/I0BH aTOMAa, MOJIEKYJIH, PEYOBUHH.

1 Texnika 6e3neku B mabopatopii. [Tepioguanmii 3aK0H 1 cucTeMa 4 i
enemenTiB. [lepionnyni BnactuBocti XiM. Cromyk.

2 bynoBa aToma, XiMi4HUH 3B'SI30K. 4 -

3 TepmonrHaMika XiMIYHUX MPOIIECIB 4 -

4 XiMiyHa KiHeTHKa Ta XiMiyHa piBHOBara. MK 1 3+1 -
MOIVYJIb 2

3micToBHUI Moy b 2. Pi3uKo-XiMiuHi BiaacTuBocTi po3unHiB. EjexkrpoximMiuHi nmpouecu.

3) Po3unHu, npurotyBaHHS PO3YHHIB 4 4

6 Busnauenns pH 06’ €KTiB HABKOJIMITHEOTO CEPeIOBHINA 4 -

7 EnextpoximiuHi npouecu. Enexrporis. 4 -

8 OcHoOBH Teopii Ta po3KIJIaly KOOpAUHAIIHHUX crioiyk, MK 2 3+1 -

PA3OM 32 -
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6. 3aBaaHHs AJ151 CAMOCTilHHOT poOoTH

KinbkicTs ToauH

Ne
3/ Haspa Temn JICHHA 3a04Ha
dhopma dhopma
MOIVJIb 1
3micToBHMi MoayJib 1. OCHOBHI NMOJI03KeHHS OY/10BH aTOMa, MOJIEKYJIH, peYOBHHH.
Bynosa aTomis. IlepionnyHuii 3aKoH, nepioAMyHi BJACTHBOCTI eJIeMEHTIB
CyuacHi ysBieHHs mnpo OymoBy artoMa. CuUCTeMaTHKa XiIMIYHHX EJIEMEHTIB.
1 Ilepioguunuii 3akoH 1 cuctema enemeHTiB. OCHOBHI KIIaCH HEOpPTaHIYHUX 10 -
CIIOJTIYK, CIIOCOOU OJIep)KaHHS Ta XiMiYHI BJaCTHBOCTI. BU3HAUYCHHS €KBIBAJICHTY
peuoBunu. Ne 14-16, 65, 66, 117(1-5).
5 Tepmogunamika XiMiuYHHUX MpoeciB 4 )
Enransmis, Exrpormis, enepris ['i66¢ca. Ne 191 (1-8)
XimiuyHa kiHeTHKa Ta XiMiuyHa piBHOBara
3 3anekHICTh MIBUAKOCTI peakiii BiJ TeMIeparypH, KOHICHTpalii. XiMiuyHa 6 -
piBHOBara. Ne 198-200.
MOIYJIb 2
3micToBHUI Moy b 2. Pi3uKo-XiMiuHi BiaacTuBOCTi po3unHiB. EjexkTpoximiuHi mpouecu.
Po3uunu. KosiraTuBHi B1acTuBocTi po3unHiB
4 ®i3nyHi  BIACTHBOCTI po30aBiieHUX po3uuHiB. [IpUroTyBaHHS pPO3YHHIB. 8 -
Po3paxyHku KOHLEHTpaLil, po3B’si3yBaHHs 3ana4. Ne 222-232.
BaacTuBocTi po34HMHIB e1eKTPOJIITIB.
5 Pozunmnm enextpomitiB. Jlmcoriaris 1 piBHOBara y BOJHHX pPO3YMHAX 2 )
eJIeKTPOIIiTiB. BomHEBUIl 1 T1IPOKCHIBHIN MTOKA3HUKH, 10HO-0OMiHHI peakiii Ta
rijpouti3 coneii. Ne 300-305.
OxkucHoO-BiIHOBHI peakuii Ta npouecu y 3eMHiil kopi
6 Metonm eneKTpOHHOTO OalaHCy CKIQJaHHS OKWUCHO-BiITHOBHHX pEaKIIii. 8 -
Knacudikaris peaxmiii. Ne 386 (1-10).
Enextpoximiuni npouecu
7 CknasaHHs TaJbBaHIYHUX €JIEeMEHTiB. BiacTuBOCTI enekTpoximMiuHOro psimy 4 )
Hanpyr. Enexkrponituuni nponecu. Koposist merani. Criocodu 3aXucTy MeTaliB
BiJ Kopo3ii. Ne 407, 417, 418.
OcHoBH Teopii Ta po3kJjIany KOOPAUHANIIHHUX CHOJIYK
8 Homenxknarypa, knacudikamisi KOMIDIEKCHUX cHONyK. [lepBuHHA Ta BTOpHHHA - -
nucomiarisa. Koncranra mecriiikocti., Ne 435-440.
PA3OM 42 -

ITpumitka: Bei 3amaqi s camocTiitHoi po6otu 3 mocioauka Cxuba I'.B., [lleBuyk JI.M., Cikau T.I., Iemuyk JI.I. 3aranpaa

XIMIS:

Teopis Ta 3amadi : HaBdanbHHH mociOHmk. OJKurommp: JKuToMmpchKa TOMITEXHIiKa,

https://library.ztu.edu.ua/ftextslocal/Skybal.pdf

2024. 141 c.
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7. InguBigyanbHi caMocTiliHi 3aB1aHHA

VY cTpyKTypl HaBYaIBHOI AUCHUILIIHA TiepeadadeHi J1abopaTopHi 3aHATTA Mij Jac
SAKUX BITOYBA€ThCS TIEPEBIPKAa TEOPETHMYHOTO MaTepialy Yy BHIJISAII BHUKOHAHHS
PO3paxyHKOBHX 3a/Ja4 1 BIpPaB, SKi BUKOHYIOTHCS CTYJIEHTAMH CaMOCTIHHO a TaKOX
3aXUCT 1 BUKOHAHHS JabopaTopHHX poOiT. Ha ocCBiTHROMY HOpTali JAUCHUTUIIHH
PO3TaIIOBaHi €JIEKTPOHHI TECTH JIJISl CAMOCTIHHOTO BUKOHAHHS CTYICHTaMH.

8. MeTO)II/I HaBYaHHHA

HiI[ qaC BHKIIaJaHHIA HaBYaJbHOI1 I[I/ICI_II/IHJ'IiHI/I BUKOPHUCTOBYIOTBCS MCTOAU
HaBYaHHsA, IO CIIPUAIOTH JOCATHCHHIO BiI[HOBiI[HI/IX IMporpaMHHuX pe3yanaTiB.

Pe3ynprar HaBuaHHA Mertoau HaBYaHHSI

PH 7. 3acTocoByBaTH METOAM MaTeMaTWUKH, | — BepOaabHi MeTOaM (JCKIis, TOSCHEHHS)
¢bi3uku, Ximii, 3araJbHOIH)KEHEPHUX HayK s | — HaouHi MmeToau (crocTepexeHHs,
PO3B’sI3aHHS CKJIQJHUX CIICIialli30BaHUX 3a/a4 | JAEMOHCTpaIlis, LTIOCTpallis)

TIPHULTBA, PO3YMITH HAyKOBI HNpUHIMNHU 1 Teopii, | — [IpakTuyHi MeToau (IpOBEAEHHS TOCIIAIB,
Ha SIKUX 0a3yrThbCs BIAMOBIAHI METO/U, 00JIaCTl X | EKCIEpUMEHTIB, BUKOHAHHS PI3HUX BUIIB
3aCTOCYBaHHS Ta OOMEXEHHS. BIIPaB, IPAaKTUYHUX 3aB/IaHb)

— Merou caMOCTiiiHOT poOOTH (aHOTYBaHHS
OIPaIlbOBAHOTO MaTepiay, BUPIIICHHS
3aj1a4, IPOBEJICHHS PO3PaxXyHKIB)

PH 10. 3actocoByBaTH cydyacHi MeToau | —BepOanbHi MeTou (JIEKIIisl, MOSICHEHHS)
JIarHOCTUKU CTaHy €JEMEHTIB JIaHOK TipHH4YuX | — HaouyHi meToau (cnocTtepekeHHs,

CUCTEM Ta TEXHOJOTIH y TPOMHUCIOBUX 1| JEMOHCTpaLis, UTIOCTpaLis)
1a00paTOPHUX YMOBAX. — IIpakTryHi MeToau (IIPOBEACHHS 1OCIIIIB,
eKCIIEpUMEHTIB, BUKOHAHHS PI3HUX BU[IB

BIIPaB, MPAKTUYHUX 3aBJIAHb)

— Metoau camocTiitHOT poO0TH (aHOTYBaHHS
OMpalbOBAaHOTO MaTepialy, BUPIICHHS
3aj1a4, IPOBEJICHHS PO3PaxyHKiB)
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9. MeToau KOHTPOJIIO

[lepeBipka MOCSATHEHHSA MPOTPAMHUX pE3YyJbTaTiB HABYAHHS 3A1MCHIOETHCS 3

BUKOPHUCTAHHAM HACTYIITHUX MeTOI[iB.

Pe3yanaT HaB4YaHHA

MGTO,I[I/I KOHTPOJIIO

IIPH 7. 3actocoByBaTd  METOAU
MaTeMaTuku, (i3ukW, Ximii, 3arajabHO
IH)KCHEPHUX HAYK ISl pO3B’S3aHHS CKIAIHUX
CHeIliai30BaHMX 3aj]ja4 TIPHULITBA, PO3YMITH
HAayKOBI TNPHHOWOU 1 Teopii, Ha SAKHUX
0a3yroThCs BIAMOBIAHI MeTOIU, 00macTi ix
3aCTOCYBaHHS Ta OOMEXCHHSI.

VYcHe onuTyBaHHsA

[lepeBipka BUKOHAHHS IOMAalIHIX 3aBIAHb
[lepeBipka BUKOHAHHS Ta 3aXUCT JJAOOPATOPHUX
poOiT

Excnpec-TectyBaHHA

[epeBipka BUKOHAHHS 3aB/aHb MOIYJIBHOTO

KOHTPOJIIO
— Ex3amen
PH 10. 3acTocoByBaTu CyyacHi METOJH | — YCHE ONUTYBaHHS
MIarHOCTUKM ~ CTaHy  €IEMEHTIB  JIAHOK | — [lepeBipka BUKOHAHHS JOMAIIHIX 3aBIaHb
TIPHMYMX ~ CHCTEM  Ta  TEXHONOIiH y | — [epeBipka BUKOHAHHS Ta 3aXUCT JJAOOPATOPHHUX
IPOMUCIIOBHX 1 JJaOOPaTOPHUX YMOBAX. poGiT

— Ekcnpec-tectyBaHHs

— IlepeBipka BUKOHaHHS 3aBIaHb MOAYJIHHOTO
KOHTPOJIIO

— Ex3amen

10. OuiHoBaHHS pe3yJbTATiB HABYAHHS 3/100yBa4iB BUIIIOI OCBIiTH

OuiHiOBaHHSl pe3yJIbTaTiB HaBUYaHHs 3J00yBayiB BHINOi OCBITU 3 HaBYaJbHOI
JUCUUIUTIHU 301MCHIOETbCS BIANOBIAHO 10 [loyioKeHHS Mpo OLIHIOBAHHS PE3yJbTaTiB
HaBYaHHs 3/100yBauiB BHINOI OCBITH Yy Jlep»kaBHOMy yHiBepcuteTi «KuTomupcbka
MOJIITEXHIKa» Ta PO3MOJILTY OajiB, 110 HABEICHUN HUKYE.

Cucrema OIIHIOBaHHS pPE3yJNbTAaTIiB HaBYaHHS 3/100yBadiB BHINOI OCBITH 3
HABYAJIbHOT JUCIUIUIIHU BKJIIOYA€ MOTOYHUN, MOJYJIbHUI Ta MiJICYMKOBHI KOHTPOJIb —
JUIs 31100yBaviB JICHHOT JOpMH HaBYAHHS.

[ToTounnii KOHTPOJb MPOBOJIUTHCSA MJI OLIIHIOBAHHS DPIBHS 3aCBOEHHS 3HaHb,
dbopMyBaHHS YMiHb 1 HAaBUYOK 3700yBayiB BHINOI OCBITH BIPOJOBK BHUBUYCHHS HUMH
Marepiaiay MOAyJIs (3MICTOBUX MOJIYJIiB) HABYAIIbHOI AUCHUILTIHUA. [IOTOYHUI KOHTPOJIH
3IMCHIOETHCS 1] Yac MPOBEACHHS HaBYAIbHUX 3aHSTh.

MoynbHUN KOHTPOJIb MMPOBOJUTHCS 3 METOIO OLIIHIOBAHHS pe3yJbTaTiB HABYaHHS
3100yBayiB BUIIOI OCBITH 3a MOAYJb (3MICTOBI MOJYJ) HaBYaJbHOI JAMCLMILIIHH.
MonynabHuM KOHTPOJb MPOBOJUTHCS MiJl YAC HABYAIBHOTO 3aHSTTS MICHS 3aBEpPIICHHS
BUBUCHHSI MarTepially MOJYJs HaBUYajbHOI JUCHMIUIIHA MOAYJIBbHUNH KOHTPOJb
3MIMCHIOETBCS Y (GopMi TecTiB (MOAYJIbHUI KOHTpoib 1) Ta y (opmi mucbMoBOi
KOHTPOJIBHOT pOoOOTH (MOAYIBHHI KOHTPOJIb 2).
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[TincymMKkoBHl  KOHTPOJIb TPOBOAUTHCA JUJISL  MIJCYMKOBOTO  OIlIHIOBAaHHS
pe3yJIbTaTiB HaBYaHHS 3/00yBayiB BHINOi OCBITH 3 HaBYAJIbHOI JUCIUILIIHU.
[TimcyMKOBHH KOHTPOJb 3MIMCHIOETHCS ITICIS 3aBEpIICHHS BHBYCHHS HaBYaJIbHOI
quctuInIiag. TTigcyMKoBUH KOHTPOJL HMPOBOIUTHCA y (GopMi ek3ameHy. [Iporemypa
CKJIaJaHHs eK3aMeHY BU3HaueHa y [1ookeHHI Mpo opraHizarito OCBITHBOTO IIPOLIECY Y
HepxaBHOMY yHiBepcHUTETI «OKUTOMUPCHKA MOJITEXHIKAY.

Po3noaina 0aJiB 3 HABYAJILHOI JUCHUILTIHA

) . . KinekicTe OaiiB 3a
Bunu po6it 3100yBaya BUIIOT OCBITH
ceMecTp
Juis1 3100yBava qeHHOI (pOpMH HABYAHHS
BukoHaHHs 3aBAaHb TOTOYHOTO KOHTPOJIIO 60
BukoHaHHs 3aBIaHb MOJIyJIbHOTO KOHTPOIIIO 40
IlincymkoBa cemecTpoBa OLiHKA 100

Po3noaiu 6aJ1iB 32 BUKOHAHHA 3aBIaHb IOTOYHOI0 KOHTPOJIIO

KinpkicTs OaniB 3a cemectp

Bunu po6it 3m100yBaya BUIOT OCBITH

JE€HHA 3a04Ha
dopma dopma
BukoHaHHs 3aBJaHb il YaC HaBYAJIILHUX 3aHSITh 60 -

BukoHnaHHs HayKOBO-JOCIAHOT pOOOTH Ta 1HIIUX BUJIIB POOIT
(momaTkoBi — 3a0X0uyBaJILHI 0aJIH):

1. VwuyacTb y CTYJIEHTCHKUX MPEIMETHUX OJIIMITIa/Iax,
BceykpaiHCchbkOMy KOHKYPC1 CTYJIEHTCHKUX HAYKOBHX POOIT, 20 -
rpaHTax, HAyKOBO-JOCTITHUX MPOEKTaX.

2. TlinroroBka HAyKOBHUX CTAaTei, T€3 AOMOBiACH HAyKOBUX

KOH(epeHiIiil.
3. IligroroBka Te3 10MOBiJeH HAYKOBUX KOH(EPEHIIiH. 10 -
Pa3om 3a BUKOHAHHS 3aBJaHb MOTOYHOT0 KOHTPOJIIO 60 -

3 METOI0 3aCTOCYBaHHS IIIJTUX YHCEN [IJIs OIIHIOBAHHS PE3yJbTaTiB poOOTH
3100yBayviB MiJl Yac HaBYAJIBHUX 3aHATh MOXeE BUKopucToByBaTHcsa 100-OanpHa mikana
OIIHIOBAHHSI IIOJO0 KOXKHOTO OKpeMo BuAy poOiT. Po3paxyHOK 3araiabHOi KiJIBKOCTI
OaiiB, Aki 3700yBay MOKe€ HAOpaTtu 3a pe3yjbTaTaMd POOOTH TIiJ YaC HaBYAJIbLHUX
3aHATDH MPOTATOM CEMECTPY, MPOBOIUTHCS 32 POPMYJIIOFO:

Puz = > (Pi X BKj) % Kps, (1)

ne Pys — 3aranpHa KUTbKICTh 0OaiiB, HaOpaHuX 3700yBadyeM 3a BUKOHAHHS 3aBJlaHb
IiJ] YaC HaBYAJIbHUX 3aHATH 32 CEMECTP;
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PO3HO)1iJI 0aJ1iB 32 BUKOHAHHS 3aBJ1aHb l'[i[[ qac HABYAJbHHUX 3aHATH

KinbkicTs 6aniB 3a cemectp

Bumu po0iT 3100yBaua BUIOi OCBiTH JEeHHA 3a04Ha

dbopma dbopma
Biamoisi (BUCTYIIN) HA 3aHATTAX 20 -
BukoHnaHHs TECTOBUX 3aBJaHb 10 -
BukoHaHHs 3aJ1a4 Ta BOpaB 10 -
BukoHaHHs Ta 3aXUCT J1a00OPATOPHUX pOOIT 20 -
Pa3oM 32 BUKOHAHHA 3aBIAAHD ITiJl YaC HABYAJIHLHHUX 3aHATH 60 -

P; — kiapKicTh HAOpaHUX 37100yBadyeM OaliB 3a CEMECTP 3a BUKOHAHHS 1-TO BUAY
pOoOIT mig yac HaBYaIbHUX 3aHATh (32 100-0anbHOIO MIKAI0M0);

BK; — BaroBuii Koe(ilieHT 3a BUKOHAHHS 1-TO BHUJY pOOIT MiJ Yac HaBYAIbHHX
3aHITh. 3HAYEHHS BaroBUX KOe(DIIIEHTIB PO3PaxOBYIOTHCS MIISXOM JIUJIEHHS KIJTBKOCTI
OaiiB, fKa mependavyeHa 3a BUKOHAHHS OKPEMOTO BHUIY pOOIT MiJ Yac HaBYAIBHUX
3aHiATh, HAa CyMapHy KUIbKICTb OadiB 3a BHMKOHAHHS YCiX BHJIB pOOIT MiJa dYac
HaBYaJIbHUX 3aHATH 32 CEMECTD;

Kus — xopuryBanbHuM KOSIIEHT, SKHH BU3HAYAETHCS IUITXOM JIIJICHHS KITBKOCTI
OauiB, 1m0 TiepeadayeHa 3a BUKOHAHHS 3aBJIaHb 1111 4aC HaBYAJILHUX 3aHSTh 32 CEMECTP,
Ha 100 OaniB.

Po3noaiy 6aJ1iB 32 BUKOHAHHA 3aBJIaHb MOAYJIbHOI0 KOHTPOJII

KinpkicTs OaniB 3a cemecTp
Buau poGiT 3100yBayua BUILOT OCBITH JICHHA 3a04Ha
dbopma dbopma
BukoHaHHs 3aBJIJaHb MOJIYJIBHOTO KOHTPOJIO 1 20 -
BukoHaHHs 3aBJJaHb MOYJIBHOTO KOHTPOJIIO 2 20 -
Pa3oM 32 BUKOHAHHS 3aBJAaHb MOAYJIHLHOI0 KOHTPOJII0! 40 -

Axmo 3m00yBad BUIIOI OCBITH JeHHOI (OPMH HaBUaHHS BUKOHAB 3aBJIaHHS
MOJYJLHOTO KOHTPOJIIO 1 3 ypaxyBaHHSIM OTPHUMaHUX OaiiB 3a MOTOYHUM KOHTPOJH
HaOpaB y cyMi 60 GaniB abo Oisible, BIH MOKE OTOJAUTH JaHY OLIIHKY B €JIEKTPOHHOMY
ka0iHeTi 1 BOHA CTaHE CEMECTPOBOIO OIIHKOIO 32 BUBYCHHS HABYAIBHOI JUCITUTUTIHU.

Axmo 3m00yBad BUINOI OCBITH JEHHOI (OpMU HaBYAHHS TIiJ] 4ac BHUBYCHHS
HaBYAJIbHOI JUCHUIUTIHM HaOpaB 60 OamiB abo Oumblme 1 Oakae MOKpAIIUTH CBIH
pe3yJIbTaT YCHIIITHOCTI, BIH MPOXOAUTH MPOIEAYPY MiJACYMKOBOT'O KOHTPOJIIO Yy Gopmi
ex3ameHy. HaOpani 6anu 3a BHKOHaHHS 3aBJaHb ITiJICYMKOBOI'O KOHTPOJIO, a TaKOX
O0amu 3a TOTOYHHUN KOHTPOJb CYMYIOThCS 1 (OPMYEThCS CEMECTpOBa OIliHKa 3
HaBYAJIbHOI aucHuIuIiny. bamm, siki 3700yBad BUINOI OCBITH HaOpaB 3a BUKOHAHHS
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3aBJaHb MOJYJIBHOTO KOHTPOJIO, MPHU IIbOMY HE BPAaXOBYIOTHCS TiJ Yac PO3paxyHKY
CEMECTPOBOI OI[IHKH 3 HAaBYAJIbHOI JUCIUTUTIHY.

3100yBay BUILOT OCBITH JOMYCKAETHCS 10 MPOLEAYPH MiJICYMKOBOTO KOHTPOIIIO Y
dbopmMi ek3aMeHy, SKIIO 3a BUKOHAHHS 3aBJaHb IMOTOYHOTO KOHTpoJIt0 Habpar 20 GamniB
abo OubIIIe.

Axmo 3m00yBad BUIIOI OCBITH 3a pe3yjibTaTaMU MOTOYHOIO KOHTPOII HaOpaB
15-19 6aniB, BiH OTpUMy€ IMpPaBO 3a BJIACHOIO 3asgBOIO0 OIAHYBaTH OKPEMi1 TEMH
(3MICTOBI MOyJIl) HABYAIBHOI MUCHIUIUIIHUA TOHAJ] OOCATH, BCTAHOBJICHI HAaBYAIHLHUM
IJIAHOM OCBITHBOI IIporpamMu. BUBUEHHS OKpEMHUX CKJIaJ0BHX HAaBYAIBHOI JUCITUTIIIHU
MOHAa/ 00CSATH, BCTAHOBJICHI HABYAILHUM TUIAHOM OCBITHBOI MPOTPaAMU, 311MCHIOETHCS Y
BUIbHUM B1J1 3aHATH 3/100yBaya BUIIOI OCBITH 4ac.

ko 3100yBay BUIIOI OCBITH 32 pe3yJbTaTaMy MOTOYHOTO KOHTPOIIO HaOpaB Bij
0 mo 14 6aniB (BKJIIOYHO), BIH BBaKAEThCS TaKUM, 110 HE BUKOHAB BUMOTH pOOOYOL
nporpaMu HaBYAJIbHO! JUCIMIUIIHM Ta Ma€ akKaJeMiuHy 3a00proBaHICTh. 3700yBay
BHUIIOT OCBITH OTPUMYE MPABO 32 BIACHOIO 3asIBOI0 OMAaHYBaTH HABYAIbHY JUCIUIUIIHY Y
HACTYTHOMY CEMECTpi TMOHaJa OOCATH, BCTAHOBJICHI HABYAJIBHHM IIJIJAHOM OCBITHBOT
IPOTpaMH.

[Iponienypa HamaHHS AOJATKOBUX OCBITHIX MOCTYT 3400yBaudy BHINOiI OCBITH 3
METOI0 BHUBUCHHS HABUAJILHOIO MaTepialy IUCHMIUIIHU TOHAJ OOCSTU, BCTaHOBJICHI
HaBYaJbHUM IUIAHOM OCBITHBOI TpOTrpamu, BuU3HAUYeHa y llomokeHHI Mpo HagaHHS
JIOIATKOBUX OCBITHIX MOCHYT 3/100yBadyaM BHIIOI OCBITH B Jlep>KaBHOMY YHIBEPCHUTETI
«KutomMupchka MOJIITEXHIKAY.

BusHaHHA pe3yJIbTATIiB HABYAHHS, HA0yTHX y HedopMaIbHil Ta/ab0
iHpopManbHI OCBITI

BusHaHHs pe3yibTaTiB HaBUYaHHS, HAOYTUX y HeopMmanbHii Ta/abo 1HPpOpMaIbHIN
OCBITI B paMKax OKpPEMHUX T€M HaBYAJIbHOI JUCUUIUIIHH, 3IHCHIOETHCS BUKIIAJayeM 3a
3BEpHEHHSIM 3/100yBaya BHUIIOI OCBITM Ta TMPEACTABICHHSIM JOKYMEHTIB, Kl
NIATBEPKYIOTh PE3yNbTaTH HaBYaHHS (CepTU(IKATHU, CBIIOITBA, CKPIHIIOTH TOUIO).
PimieHHs mpo BU3HAHHS Ta OLIHKA 3a BIANOBIJIHY YaCTUHY OCBITHHOI'O KOMITOHEHTa
MPUHUMAETHCS BUKJIAJa4eM 3a pe3yJibTaTaMu CIIBOECiIu 31 3700yBaueM BUIIOT OCBITH.

BusHaHHs pe3ynbTaTiB HaBUaHHA, HA0yTHX Yy HedopMallbHIi Ta/ab0 1HPpOopManbHIN
OCBITI B paMKax IIJIOTO OCBITHBOTO KOMIIOHEHTA, 3/IIMCHIOETHCS 3a MPOIEAYPOIO, KA
Bu3HaueHa y IlojoskeHHI TMpo opraHizaiito OCBITHBOTO Tporecy y JlepkaBHOMY
yHiBepcuTeTl «KUTOMHUpCHKA MO TEXHIKAY.
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I kana ouiHIOBAHHA
Ixana €EKTC HanionaneHa mkaia 100-0anpHa mkaia
A Bigminzo 90-100
B 6 82-89
C Hlodpe 74-81
D . 64-73
3a10BUILHO
E 60-63
FX . 35-59
HezanoBiibHO
F 0-34
11. I'nocapiii
Nes/m| Tepmin nepkaBHOIO MOBOIO BinnoBigHUK aHTITIHCHEKOI MOBOIO
1 [Arom Atom
2 |Monekyna Molecule
3 |Cmonyka, pe4oBHHA Compound
4 | XiMiuHMI €TEMEHT Chemical Element
5 |Mon lon
6 [I3oTom Isotope
7 | Peaxiis Reaction
8 |Karamizarop Catalyst
9 |Kwucnora Acid
10 |OcHoBa Base
11 |IToxa3HHWK KMCIOTHOCTI pH
12 |KoBaneHTHHII 3B’ 430K Covalent bond
13 |MouHuii 38’5130K lonic bond
14 |BayeHTHICTb Valence
15 |OxucHeHHsS Oxidation
16 |BignosneHHs Reduction
17 | CrexiomeTpis Stoichiometry
18 |PiBHOBara Equilibrium
19 |Cyb6nimaris Sublimation
20 |OcamxeHHs Precipitation
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12. PexomenaoBaHa Jiitepatypa

Ocnoena nimepamypa

1. Ckuba I'.B. Kypc 3aranpHoi Ximii: HaB4. mociOHuK. Kutomup: Jlep:kaBHuit
yHiBepcuTeT «Kutomupchka nositexHikay, 2019. 120 c.

2. Ckuba I'.B., lllepuyk JI.M., Cikau T.I., Hemuyk JI.I. 3aragpHa Ximis:
Teopis Ta 3a7adi : HaBYaIbHUN MociOHMK. JKutomup: XXuroMupcbka nositexHika, 2024.
141 c. https://library.ztu.edu.ua/ftextslocal/Skybal.pdf

3. General and Inorganic Chemistry [Tekct] : Textbook / V. O. Kalibabchuk
[etal]; ed. V. O. Kalibabchuk. Kyiv: AUS Medicine Publishing, 2019. 455 p.

4. MeronuyHl peKOMEHJalli JJi1i HanmucaHHA Ta OQOpMIIEHHS J1abOpaTOpPHHUX
poOIT 3 TUCHUILTIHU «XiMis», Il CTYJIEHTIB OCBITHBOI'O CTymHeHs "OakayiaBp' NEHHOI
Ta3a0uHoi ¢opMu HaByaHHS cremianbHOCcTi 184 «I'ipruutBo» (aBTop Cxuba I'.B.),
2020. 115 c¢. Enexrponne Buganus (ITporoxosr HMP Ne 03 Bix 01.10.2020).

5. Krivoruchko A., Remezova O., Levytskyi V., Skyba G., Kolodii M. Research
of geospatial variability of quality indicators of Zlobychi alluvial ilmenite deposit. IOP
Conference Series: Earth and Environmental Science. 2024. Vol. 1319, Issue 1. - URL:
https://iopscience.iop.org/article/10.1088/1755-1315/1319/1/012010/pdf.

6. A Korde, B Min, E Kapaca, O Knio, | Nezam, Z Wang. Single-walled zeolitic
nanotubes. Science, 2022. Vol. 375. P. 62-66. DOI: 10.1126/science.abg3793

onomiricna
1. Ckuba I'.B., I'epacumuyk O.JI. ®i3uyHa XiMis Ta Ximist cuiikaTiB. HaByanbHO-
METOJMYHUNA TOCIOHWK JJIsi BUKOHAHHS JIA0OpPATOPHUX POOIT Ta CaMOCTIAHO1
pob6otu crynentiB. XXurtomup: Bua. O. O. €senok, 2016. 272 c.

2. I'purop'eB B. 1., Opnos B. M. Heoprauniuna ximisti: miapyunuk. KuiB: KuiBcekuii
yHiBepcuTteT, 2020. 256 c.

3. T'a6 A., Ilaxumin JI.B., Mammmes B.B. Amnamitnuna Xximig. SkicHumii Ta
KUTbKicHUH aHami3. HaBuanpHUil mociOHUK. YHiBepcHuTeT « Ykpainay. 2018. 212 ¢

4. Mlanosan JI. 1., bakmanoBa I. T'. Ximis Tta (}i3uko-XiMIi4HI BIACTHUBOCTI
HeopraHiyHuX MarepianiB. Bumasaunrso: [omirpaduentp, 2020. 265 c.

5. Jlesitian €. f. 3aranpHa Ta HEOpPraHiyHA XiMisl : MAPYY. JJIS CTYACHTIB BHIIL
Hap4. 3aki. / €.5. Jlesitin, A.M. bpusunpka, P.I'. KmroeBa ; 3a 3ar. pex. €.41.
Jlesitina. 3-te Bun. Xapkis : H®aV : 3omoti cropinku, 2017. 512 c.

6. 3aranpHa Ta HeopraHiyHa xiMmis: [liapyd. 1uIs CTy/. BUIL. HaBY. 3aKJIaiB y 2-
xa.: Y. 1, 4. 2 / O.M. Crenanenko, JL.I'. Petirep, B.M. Jlenoscbkux, C.B.
IBanoB. —K.: ITex. mpeca, 2002. 520c.

7. XiMmisg B TaOJNHIAX, CXeMaX, BA3HAYCHHIX, MUTAaHHAX Ta BiamoBiaax [Tekcr] :

HaBy. nociOuuk / JI. b. [[BeTkoBa. — 5-Te BH1., cTep. — KuiB : Kapasema, 2020.
114 c.



https://library.ztu.edu.ua/ftextslocal/Skyba1.pdf
https://iopscience.iop.org/article/10.1088/1755-1315/1319/1/012010/pdf
https://scholar.google.com/scholar?oi=bibs&cluster=13051993745130684789&btnI=1&hl=sv
https://scholar.google.com/scholar?oi=bibs&cluster=13051993745130684789&btnI=1&hl=sv
https://doi.org/10.1126/science.abg3793

MIHICTEPCTBO OCBITU I HAVKH YKPATHU D 23.10-
FuToMHpCHKA JEPJKABHUI YHIBEPCUTET «KUTOMUPCHKA IOJITEXHIKA» 05.01/184.00.1/
oJTiTexHiKa Cucrema ynpasjinns sikicrio sinnosizae JICTY 1SO 9001:2015 b/0K9-01-2024
Bunycx 1 | 3minu 0 | Exsemnaap Ne 1 Apx 17117

13. Inpopmaniiini pecypcu B InTepueri

1. HaykoBa 06i0mioreka J[lepxkaBHOro yHiBepcuTeTy <« KUTOMHpPCHhKA MOJITEXHIKA
(ampeca: M. XXutomup, Byi. UyariBceka 103, pexxum goctymy: https://lib.ztu.edu.ua/

2. Enextponna 0i0mioreka JiTepaTypd 13 3araibHoi Ximii: BeO-caiT. URL:
https://techemy.com (marta 3BepHeHHS: 25.05.2020).

3. Lentp €JICKTPOHHUX HaBYAJIbHUX MaTepiaiB; BEO-CaiT. URL:
http://193.108.240.69/moodle/ (nata 3BepuenHs: 25.05.2020).
4. HaykoBa 616soTeKa: BeO-CalT. URL:

http://biopro.ucoz.ua/load/zagalna_ta_neorganichna_khimija/1-1-0-15(xara
3BepHEHHS: 25.05.2020).



https://lib.ztu.edu.ua/
https://techemy.com/
http://193.108.240.69/moodle/
http://biopro.ucoz.ua/load/zagalna_ta_neorganichna_khimija/1-1-0-15

