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PoGoua mporpama HaBYabHOT AMCHUILTIHM «XiMish» JJIs 37100yBayiB BHUIIOI OCBITH
OCBITHBOTO CTyIeHs «0OakamaBpy» creniansHocTi G16 «['ipHuUnTBO Ta HadTOrazoBi
TEXHOJIOT1i» OCBITHBO-TIpodeciiina mporpama «['ipHUIITBO» 3aTBep/keHa BueHoro
panorw (axkyibTeTy TipHUYOI CIpaBH, MPUPOJOKOPUCTYBAHHS Ta OymiBHUIITBA Bim 26
cepras 2025 p., npotokon Ne 7.
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1. Onuc HAaBYAJILHOI AUCHHUILTIHA

XapakTepucTrKa HaBYaIbHOI

HaiiMenyBaHHS MOKa3HUKIB

["airy3p 3HaHB, CHEIIATBHICTD,
OCBITHIH CTYIiHB

JIUCUUATUTIHU

JeHHa Gopma
3100yTTS
BUILIOT OCBITH

3a04Ha popma
3100yTTsI BUIIIOT
OCBITH

KinbkicTh KpeauTis 3

l'any3b 3HaHb
G «ImxeHnepis, BUPOOHUIITBO
Ta OyiBHUIITBO»

000B’sI3K0Ba

MonyniB — 2 Pik nigroroBku:
i . CrienianpHicts G16 1 ‘ 1
MICTOBUX MOJIYJIIB — 2 . .
«["ipHUIITBO Ta HAPTOra30B1 Cemectp
3arayibHa KiIbKICTh TOJIUH — TEXHOJIOT11» 1 ‘ 1
90 JTexuii
16 rox. ‘ 2 TO.I.
[IpakTruni
rof. ‘ rof.
TrXHEeBUX TOOUH IS = —
: . JlaGoparopHi
ACHHOT JopMH HaBuaHHS: OCBITHIH CTYIIHBb «OaKaIaBp» 32 8
ayJUTOPHHUX - 3 yn P EOH' — 5 FOx.
camocTiiHO1 poboTH — 2,6 aMOCTINHa podoTa
42 rop. ‘ 80 ron.

Bun koHTpOMIO: €K3aMeEH

YacTka ayIUTOPHUX 3aHATH 1 YACTKA CAMOCTIMHOI Ta 1HJMBiAyaldbHOI poOOTH Yy
3arajlbHOMY 00Cs131 TOJIMH 3 HABYAJIBHOI JUCITUIIIIHA CTAHOBUTb.

s neHHoi gopmu 3100yTTa BHIoOi ocBitTn — 53 % ayauTopHUX 3aHATh, 47 %
CaMOCTIMHOT Ta 1HIUBI1AyalIbHOT pOOOTH;

st 3a09HO1 popmu 3100yTTs BUIIOI ocBiTH — 11 % aymguTopHux 3aHsaTh, 89 %
CaMOCTIHHOT Ta 1H/IMB1IyaJIbHOT pOOOTH.
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2. MeTa Ta 3aBJAHHA HABYAJIBLHOI AMCHMILIIHA

MeTo10 BUBYEHHS HABYAJIBLHOI JMCHUILIIHM € OJEpKaHHSI 3HAHb OCHOB XIMii
K1 HeOOX1TH1 IS TITiTHOT AISUTBHOCTI CY4acHOTO TIPHUYOTO 1H)XXEHEpa, SKa MOB'sA3aHa 3
OJIep>KaHHAM, IEPEPOOKOIO Ta 3aCTOCYBAHHIM PEYOBHH 1 BUPOOIB 3 HUX.

CydacHa XiMiYHa HayKa TPYHTYEThCS Ha JOCATHEHHSX, HAOYTUX 3YCHIUIIMU
0araThbOX MOKOJIIHB 1 MAa€ CYTTEBI 3I00YTKM B TEOPETUUHIN Ta MpakTH4UHIN ramy3sx. Le
Jla€ 3MOTY BHKOPHUCTATH 11 3A00YTKH Ui BUPIMICHHA PI3HOMAHITHUX TEXHOJOTIYHHUX
3amad. JlaHui Kypc € KOMIUIEKCHHUM 1 BKJIIOYa€ OCHOBM 3arajibHoi, HEOPraHIYHOi,
KpUcTajoxiMmii Ta reoxiMmii. Bce 1e HampaBieHO Ha UUIOBY (PyHIAMEHTaJIbHY
MIATOTOBKY 3 XIMii TPHUYUX 1HXKEHEPIB.

3aBaaHHAMH HABYAJbHOI JMCIHUILIIHM €:
- BUBYEHHS OyIOBH 1 BJIACTHUBOCTEN HEOPraHIYHMX PEYOBUH, MIHEpPAJIB,

TIPCHKUX TOPIJI;

- BHUBYEHHS F€OXIMIYHUX MPOLIECIB, U0 IPOTIKAIOTh B 3eMHIA KOPI1 1[I €0
HABKOJIUIIHBOTO CEPEAOBUIIIA;

- BHUBYEHHSI MOLIMPEHOCT] XIMIYHUX €JIEMEHTIB B 000JIOHKAaX 3eMJIl.

Ili 3HaHHA HEOOXiAHI JJIsi OCMHCJICHHS THX TEOXIMIYHUX TMPOIECiB, SKi
MPOTIKAIOTh NMPU 00POOI TPUPOJHOTO KAMEHIO.

3MICT HaBYaJbHOI JUCHUMIUIIHK HaNpaBIeHUM Ha (OpPMyBaHHA HACTYyIHUX
KOMIIETEHTHOCTEeH, BU3HAYCHUX CTAHAAPTOM BHINOi OCBITH 31 cremianbHocTi G16
«'ipHUIITBO Ta HAPTOTA30B1 TEXHOIOTII:

3K 01. 3natHiCTh 70 aOCTPAKTHOTO MUCJIEHHSI, aHAII3y Ta CUHTE3Y.

3K09. 31aTHICTS BUUTHUCS 1 OBOJIOIBATA CY9aCHUMU 3HAHHSIMHU.

CK3. 3paTHicTh A0 BHUKOPHUCTAHHS TEOpid, NPUHLMIIB, METOMIB 1 MOHATH
(byHIaMEHTANIbHUX 1 3arajibHO THKEHEPHUX HAYK JUJIs IpOodeciiiHOT AISIBHOCTI.

OTtpuMaHi 3HaHHS 3 HABYAJIbHOI JUCUUIUIIHM CTAHYTh CKJIAJOBHUMHM HACTYITHUX

NporpaMHUX Ppe3yJbTaTiB HaBuaHHs 3a crenianbHicTio G16 «[ipHUNTBO Ta
Ha(TOra30Bi TEXHOJIOTI»:

PH7. 3actocoByBaTH METOJIM MaTEeMaTHKH, (Pi3UKH, XiMii, 3araJIbHOIHKEHEPHUX
HAyK JIJIsl pO3B’sI3aHHA CKJIAJHUX CIEl1ai30BaHUX 3a]a4 TIPHUITBA, PO3YMITH HayKOBI
MPUHILIMIM 1 Teopli, Ha SKUX 0a3yrThCS BIAMOBIIHI METOAM, OOJACTI iX 3aCTOCYBaHHS
Ta OOMEXKEHHS.

PH10. 3actocoByBaTu Cy4yacHI METOAM [I1arHOCTUKH CTaHy €JEMEHTIB JIAHOK




MIHICTEPCTBO OCBITU I HAYKU YKPATHU @ 23.10
KuromMupcbKa JEPKABHHUI YHIBEPCUTET «(KUTOMUPCBHKA MOJIITEXHIKA» 05.01/G16.00.1/6/OK9-
noJjirexHika Cucrema ynpasinas sikictio Bianosinae JICTY ISO 9001:2015 ta JICTY ISO 21001:2019 01 2025
Bunycx 1 | 3minu 0 | Exsemnaap Ne 1 Apx 1815

TIPHUYUX CUCTEM Ta TEXHOJIOT1H Y MPOMHUCIOBUX 1 JIa0OpaTOPHUX YMOBAX;

[lin yac BHUBYEHHS HABYAJbHOI JUCHMIUIIHU 3700yBadl BHUIOI OCBITH 3MOXYTb
OTpUMAaTH J0AaTKOBO HacTymHI Soft skills:

- KOMYHIKAMu6Hi Haeuuykuy: THChbMOBE, BepOajibHe W HeBepOaJibHE CITUIKYBaHHS;
YMIHHS TPAMOTHO CIIJIKYBaTHCS 1O €-mail; HABUYKH NPALIOBATH B KOMaH/],

- KepyB8aHHs YacoM: YMIHHS CIIPABIISITUCS 13 3aBJIaHHSIMU BYaCHO;

- HYUKICMb 1 a0anmueHicms. THYUYKICTb, aIallTUBHICTD 1 3/TaTHICTh 3MIHIOBATHUCS;
YMIHHS aHaJI13yBaTH CUTYaIlil0, OpIEHTYBAaHHS Ha BUPIIICHHS POOJIeMH,

- 110epcbKi AKocmi: YMIHHS CTABUTH METY, IUIAHYBATH JISJIbHICTD;

- ocobucmi sKocmi. KpeaTUBHE W KPUTHYHE MHCIICHHS, €THYHICTb, YECHICTb,
TEpIIHHS, [T0Bara A0 0TOYYIOYHUX.

3. IIporpamMa HABYAJbHOI IUCHHUILIIHA

MOJIVJb 1

3microBuii Moayiab 1. OCHOBHiI mOJIO)KeHHS OYHOBH aTOMa, MOJIEKYJIH,
PEeYOBHHH.

Tema 1. Bynosa aTtomis. Ximiunuii 38's130k (3K 01, 3K 09, PH7).

Anepna Mozaenp aroma. OCHOBHI NMPUHIMIKM KBAaHTOBOI MeXaHiKW. EnmexTpoHHa
xMmapa, aromHa opoitanb. KBanTtosi uncna. [lpunnun Ilaymni, npaBuno XyHna, npaBuiia
KrneukoBcbkoro. [locnimoBHICTh 3aMIOBHEHHSI €HEPreTUYHUX PIBHIB 1 MiJIPIBHIB aTOMIB.
Ilepionuunuii 3akoH i cucrema ejemeHTiB. [lepionnuHi BIACTHBOCTI MPOCTUX
PEYOBHH - elieMeHTIB. [lepioinyH1 BIACTUBOCTI €JIEMEHTIB: €IEKTPOHHA OYy/10Ba aTOMIB,
eHepris  1oHi3aiii, CHOPIJHEHICTh JO €JEKTPOHa, pajJiyCk aTOMIB 10HIB,
CJICKTPOHETATUBHICTh, CTYIIHb OKHCIICHHSI.

Bunu XiMIYHOTO 1 HEXIMIYHOTO 3B'S3Ky, TapameTpu. BaneHTHicTh, ii BUIU.
KoBanentHnuii 3B'I30K, HOro BIAacCTUBOCTI. MeTox BajeHTHUX 3B'sa3kiB. CrocoOu
YTBOPEHHSI KOBAJIEHTHOTO 3B'S3KYy, HAMPABJICHICTh KOBAJEHTHOTO 3B'A3KYy, Ta 3B'A30K.
[Nopuauzariss aroMHuXx opoOiTaneit, reomerpuyHa Qopma wmosekya. [lonspHicTh
KOBAJICHTHOT'O 3B'3KYy, TUNOJbHUN MOMEHT. [lomspHi 1 HenoaspHi MoJekynu. lonHui
Ta MeTamiyHuil 3B'13ku. HeximiuHi Buau 3B's3Ky. loHHUI 3B'A30K, HOrO BIACTHUBOCTI.
EnexrpoBasienTHicTh. EHEprisa ioHHOT pemniTkun MeTtaniuanii 3B's130k. Mi>KMOJIEKyIIsIpHA
B3a€EMOJIis, 11 BUAM - TUCTIEPCiiiHA, Opi€HTalllTHA, 1HAYKIIIITHA.

Tema 3. OcHoBHi nmousaTTs Ximiunumx Tepmoamunamiku (3K 01, 3K09, CK3,
PH7, PH10).

PoGota. BuytpimHs enepris Tta eHrtanbilis. TepmoaumHamiuHi (ynkiii. [lepmmii
3aKOH TepMOAMHaMIiKU. 3akoH ['ecca Ta Hachigku 3 HHOro. TepMOXiMiuHI PO3PAXyHKH.
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Tennoemuictb. BusHauenHs TtemnoBux edekrtiB. Jpyruil 3akoH TEpPMOJIUHAMIKH.
EnTtponmis, sik Mipa HE3BOpPOTHOCTI Tporiecy. BinbHa enepris ['i66ca. 3mina enTporii Ta
BiTbHOI eHeprii ['166ca. HampasiieHicTh XIMIYHOTO TIPOLIECY.

Tema 3. Ximiuna kiHeTnka Ta piBHoBara (3K 01, 3K09, CK3, PH7, PH10).

3aeKHICTh IIBUAKOCTI peakilii BiA KOHIEHTpamii. 3aKkoH miF0YMX Mac.
OcobnmBocTi reTeporeHHux npoieciB. Mexanizm peakiii. [lopsgok peakuii. [IpaBuio
Bant-T'odda. Enepris aktuariii. 3BopoTHi peakiii. XiMiuHa piBHOBara B rOMOT€HHHUX
Ta rereporeHHUX cuctemax. Koncranra pisaoBaru. [Ipunmun Jle-Illatenbe.

MOAYJIb 2
3MmicToBHUM MOAYJIb 2. Pizuko-xiMiuHi BJIACTHBOCTI PO34HHIB.
EnexrpoximiuHi mpouecu.

Tema 5. KosiratuBHi BiaacTuBocTi po3uuHiB. IcTuHHI (MOJEKYIISpHI) PO3YMHHA
(3K 01, CK3, 3K9. PH7, PH10).

®di3uKo-XiMIUHA TEOpis PO3YMHIB, CHOCOOM BUOOPY KOHIEHTpAIlli PO3UMHIB.
3aKOHU PO3BEJICHUX ICTUHHUX PO3YMHIB - OCMOTUYHUI 3aKkoH Bant-T'odda. I- uit, II-
uid, [11-11 3akonu Payms.

Tema 6. BractuBocti po3uunni exexrpodirtie (3K 01, CK3, 3K9. PH7, PH10).

Teopist enekTponiTuyHoi aucomiamii. CuiibHI Ta cialOkl enekTposiTh. CTyIiHb
auconianii Ta KoHCTaHTa pgucomiamii. J[oOyTok posuuHHOCTI. Jlucomiaiisi Boau
HNonuuit no6yrok moau. Boguesuit nokasuuk (pH). Tixponis comneit.

Tema 7. OxucHo-BinnosHi peakuii (3K 01, CK3, 3K9. PH7, PH10).

CrymiHb OKHUCJIEHHS, OKHMCJICHHS 1 BIJIHOBJICHHSI, OKHCHIOBaYl 1 BIJHOBHHUKH.
Cxnananus PIBHSIHHS, Kyacudikaris OKHCIIOBAJIbHO-BIJHOBHUX peaKirii.
OxucioBaibHE BIJHOBHI MOTEHI[1A]IU, HAPABIECHICTh OKUCHO-BIJHOBHUX PEAKLIIH.

Tema 8. Enexrpoximiuni mpouecu (3K 01, CK3, 3K9. PH7, PH10).

XiM14HI1 JKepena €JIEKTPUYHOI eHeprii. Enexrpoani [MOTEHIAIH.
Enextpoximiunuii psin Hanpyr metaiiB. Kopozis meraniB. CriocoOu 3axucTy MeTaiiB
Bi Kopo3sii. EmexTposiz. [locaigoBHICTh €IeKTpOaHUX TMpoleciB. KuIbKICHI 3aKOHU
eNeKkTpodizy. EnexTponiz 3 HEpO3UMHHUMHU Ta PO3UMHHUMU aHodamu. [IpakTudHe
3aCTOCYBaHHS €JIEKTPOJII3Y.

Tema 9. Kommiekcni conyku (3K 01, CK3, 3K9. PH7, PH10).

Kommiekcn, KOIJIEKCOYTBOpIOBaul, JIraHIW, 3aps]l Ta KOOpAWHALIMHE YHCIIO
KOMIUIEKCIB. TUmM KOMIUIEKCHHX crnoiyK. [lepBuHHA Ta BTOpHHHA IHUCOLIALIS.
KoHcTanTa HEeCTIMKOCTI.
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4. CTpykTypa (TEeMATHYHHH IJIAaH) HABYAJIBLHOI U CHUILIIHA

Kinexicte rogusa
neHHa gopma 3a04Ha popma
Anicroni . = =
MICTOB1 MOy 1 TEMHU a < _d =
‘= 9 E = o =
= = S =
) te— S g BHs o S S g BHe
5| 5|28 28| 5| §|28 228
2 2|l s'g 5O A 2| 8@ =\
) 0| & < 2 ) O | & < Q
) S = B =7 >~ B | F9Y o &
MOAYJIb 1
3micToBHMIT MoayJib 1. OcHOBHI M0J10:KeHHs 0Y/I0BH aTOMa, MOJIEKYJIM, PEYOBHHH.
Temal bBynoBa arowmis. IlepiogumuHuii 3aKoH, 20 |2 |3 10 14 |2 - 12
MIePi0JINYHI BIIACTHBOCTI €JICMCHTIB
Tema 2. TepmoanHaMika XiMiYHIX TPOIIECIB 10 |2 |4 10 | - ) 10
Tema 3. Ximiuna KiHeTuKa Ta XiMiuna pieHoBara. |11 |2 |3 |6 12 |- |4 |8
MonaynbHuii KoHTponb 1 | 1 - 1 |- - - - -
Pazom 3a smicmosuit modyns 1 |42 |6 |16 |20 |36 (2 |4 |30
MOAYJIb 2
3micToBHUIT MOaYJIb 2. Di3uKo-XiMiuHi BaacTuBOCTI po3unHiB. EjnekTpoximiuni npouecu.
Tema 4. Po3umnu. KomiraTuBHi BJIaCTUBOCTI 14 | - 4 10
PO34YHHIB. Crniocobu BUpakeHHs | 14 2 |4 |8
KOHIIEHTpallli peYOBUHHU.
Tema 5. BnacTMBOCTI pPO3UMHIB EJIEKTPOJIITIB. 10 |- - 10
Busnauenns pH 00’exTiB | 8 2 |4 |2
HaBKOJIMIIHBOTO CEPEIOBHIITA
Tema 6. OKHCHO-BIIHOBHI peakilii Ta MpPOIECH Y 10 |2 i 3 10 | - - 10
3eMHIH Kopi
Tema 7. Enextpoximiuni nponecu. Enexrpounis. 10 (2 |4 |4 10 |- |- |10
Tema 8.  OcHOBM Teopii Ta  po3KIamy 5 s 13 |- 10 | - - 10
KOOpJMHAIITHUX CIOJIYK.
MonynbHuN KOHTpONb 2 | 1 - 1 |- - - - -
Pazom 3a 3micmosuii mooynn 2 |48 |10 |16 |22 |54 |- 4 |50
BCBHOI'O |90 |16 |32 |42 90 |2 |8 |80
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5. Temn 1200paTOPHUX 3aHATH
No Kinpxicte rogun
3/ Hazpa Temu JIeHHa | 3a04YHa
dopma | ¢opma
MOAVYJIb 1

3microBHUI MoayJb 1. OCHOBHI 1M0J102KeHHSI O0YI0BH aTOMA, MOJIEKYJIH, PEYOBUHH.

1 Texnika 6e3neku B madoparopii. [lepioguunauii 3aK0H 1 cucTemMa 4 i
enemenTiB. [lepionnuni BractuBocTi XiM. CrOJyK.

2 bynoBa aroma, XiMi4yHUI1 3B'S30K. 4 -

3 TepmoaruHaMika XiIMIYHUX TIPOIECIB 4 -

4 XimivyHa KiHeTHKa Ta XiMiuHa piBHOBara. MK 1 3+1 4
MOAYJIb 2

3micToBHUIT MOAYJIb 2. Di3nKO-XiMiuHI Ba1acTUBOCTI po3unHiB. EjnekTpoxiMiuHi npouecu.

5 Po3unnm, npuroTyBaHHs po3urHIB 4 4

6 BusnadenHst pH 00’ €KTiB HABKOJIMITHBOTO CEPEIOBHIIA 4 -

7 Enexrpoximiuni nmponecu. EnekTpomis. 4 -

8 OcHoBH Teopii Ta po3kiIaay KoopAuHaliitHux crnonyk, MK 2 3+1 -

PA3OM 32 8
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6. 3aBaaHHs 1JI51 CAMOCTIiiiHOI po6oTH

Kinbkicts roquy

Ne
3/ Hasga Temu JICHHA 3a04Ha
¢dbopma ¢dbopma
MOAYJIb 1
3micToBHUIT Moayab 1. OCHOBHI IMOJI0KeHHSI 0yI0BH ATOMA, MOJIEKYJIH, Pe4OBHHH.
Bynosa aTomis. Ilepioguunuii 3aKoH, epioANYHI BJIACTHBOCTI eJ1eMeHTIB
CyuacHi ysBieHHS mpo OynoBy aroma. CHcTeMaTHKa XIMIYHHMX €JICMCHTIB.
1 [Mepiomuunuii 3akoH 1 cucreMa eneMeHTiB. OCHOBHI kiacu Heopranigaux | 10 12
CIIOJIYK, CIIOCOOU OJIEp>KaHHs Ta XiMiuHI BJAaCTHBOCTI. BU3HAUYCHHS €KBiBAJIICHTY
peuoBunu. Ne 14-16, 65, 66, 117(1-5).
5 Tepmoaunamika XiMiYHHX npoueciB 4 10
Enranbmis, Entpomnis, enepris ['i66ca. Ne 191 (1-8)
XimiuHa kiHeTHKa Ta XiMiuHa piBHOBara
3 3anekHICTh IIBUAKOCTI peakiii BiJl TeMmmepaTypH, KOHIIeHTpamii. Ximiyna | 6 8
piBHOoBara. Ne 198-200.

MOAYJIb 2
3micToBHUIT Moay.Ib 2. Di3uKo-XiMivHi BJacTUBOCTI po3uuHiB. EjexkTpoximiuni npouecu.
Po3uunu. KosirarupHi BjiacTUBOCTI po3unHiB
4 ®i3nyHi  BIACTHBOCTI po30aBieHWX po3unHiB. llpuroryBaHHs po3uwHiB. | 8 10
Po3paxyHku KOHIEHTpaLil, po3B’si3yBaHHs 3a1ad. Ne 222-232.
BaacTuBOCTi pO34HHIB €J1eKTPOJIITIB.
5 Pozunmnm enextpomitiB. Jlmcormiariss 1 piBHOBara y BOJHHX pO3YMHAX 2 10
eJIeKTpOITiTiB. Bo/tHEBU 1 T1IPOKCHILHUI MOKa3HUKH, 10HO-0OMiHHI peakilii Ta
rigpoi3 conerd. Ne 300-305.
OkucCHO-BiTHOBHI peakuii Ta mpouecu y 3eMHiil Kopi
6 Meron eneKTpoHHOTO OanaHCy CKJIaJaHHS OKHCHO-BIIHOBHUX peakilii. | 8 10
Kuacudikartis peakiiii. Ne 386 (1-10).
EnextpoximiuHi mpouecu
7 CknasaHHs TaJbBaHIYHUX €JIEMEHTIB. BIacTHBOCTI eNeKTpoXiMiuHOro psaxy 4 10
Hanpyr. Enexrpoxitnuni nponecu. Koposis meranis. CnocoOu 3aXucTy MeTaliB
BiJ Kopo3ii. Ne 407,417, 418.
OcHoBH Teopii Ta po3KiIagy KOOPAMHALIHHUX CIIOJYK
8 Homenxknarypa, knacudikamis KOMIUIEKCHHX cronyk. [lepBuHHa Ta BTOpHHHA | - 10
nuconianiga. Koncranra Hectiiikocti., Ne 435-440.
PA3OM | 42 80

[pumitka: Bei 3amadi anst camoctiitHoi po6oT 3 nocionnka Cxubda I'.B., Illesuyk JI.M., Cikau T.I., lemuyk JLI. 3aransna

XIMist:

Teopiss Ta 3amavi : HaBYaJNbHUU mociOHWK. JKutomup: JKuTOMHpCHKA TONITEXHIKA,

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

2024. 141 c.
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7. InquBigyanbHi caMocTiiiHi 3aB1aHHS

VY CcTpyKTypl HaBYAJIBHOI TUCIUILUIIHU TIepeadadeHi Ja00opaToOpHi 3aHATTS i1 9ac
SAKUX BITOYBA€ThCS TIEpEBIpKa TEOPETUYHOTO MaTepialy y BHIJISAAI BUKOHAHHS
pPO3paxyHKOBHX 3a7a4 1 BOpPaB, SKi BUKOHYIOTHCS CTYJACHTAMU CAMOCTIMHO a TaKOX
3aXUCT 1 BHUKOHaHHS jaboparopHux poOiT. Ha ocBiTHROMY ToOpTami AHCIHILTIHA

pO3TaIHOBaH1 eJ'IeKTpOHHl TCCTH OJIdA CaMOCTIHHOIO0 BUKOHAHHS CTyACHTaMHU.

8. MeTOIlI/I HaBYaHHA

[ligx yac BuUKIamZaHHA HaBYAIbHOI

I[I/ICI_[I/IHJ'IiHI/I BHKOPUCTOBYIOTBCA MCETOAU

HaB4YaHH:, 10 CIIPHUAIOTH JOCATHCHHIO BiIIHOBiI[HI/IX IIporpaMHHuX p€3y.]'IbTaTiB.

PGSYJ'IBT&T HaBYaHHA

MeTtoau HaBYaHHS

IIPH 7. 3acTocOBYBaTH METOAN MaTeMAaTUKH,
¢bi3uku, Ximii, 3araJbHOIHXKEHEPHUX HAyK s
pO3B’s3aHHS CKJIAJIHUX CIICLialli30BaHUX 3ajad
TIPHUIITBA, PO3YMITH HAYKOBI MPHUHIMIH 1 TEOpii,
Ha SIKUX 0a3yr0ThCsl BIMOBIAHI METOIU, 00JIacTi iX
3aCTOCYBaHHS Ta OOMEKEHHSI.

— BepOanbHi MeTou (JISKITis, TOSICHEHHS )

— Haouni MeToau (CriocTepekeHHS,
JEMOHCTpALIis, TFOCTparris)

— IIpakTuyni MmeTo M (TPOBEACHHS JTOCTIIIB,
€KCIIEpUMEHTIB, BUKOHAHHSI PI3HUX BHUJIIB
BIIPaB, MPAKTUYHUX 3aBIaHb)

— Metoau camMocTiitHOT poO60TH (aHOTYBaHHS
OTpaIbOBaHOTO MaTepiany, BUPIIEHHS
3aj1a4, IPOBEJICHHS PO3PaxXyHKIB)

ITPH 10. 3acTocoByBaTH Cy4acHi METOAU
TIarHOCTHKHU CTaHy eIEMEHTIB JIAaHOK TIPHUYUX
CUCTEM Ta TEXHOJIOT1H y MPOMUCTIOBHX 1
71ab0paTOPHUX YMOBAX.

— BepOanbni MeToau (JIEKIIisl, MOSCHEHHS)

— Haouni MeTonu (cocTepexeHHs,
JIEMOHCTpaIlisl, 1TF0CTpallis)

— IIpaktuyni MmeToau (TPOBEAEHHS TOCIIIIB,
eKCIIEpUMEHTIB, BUKOHAHHS PI3HUX BUJIIB
BIIpAaB, MPAKTUYHHX 3aBJaHb)

— Metoau camocTiitHOT poO0TH (aHOTYBaHHS
OIpaIbOBaHOT'O MaTepiay, BUPIILIEHHS
3aj1a4, IPOBEJCHHS PO3PaxyHKIB)
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9. MeToau KOHTPOJIIO

[lepeBipka HOOCATHEHHS MNPOTPAMHUX PE3YJIbTATIB HABYAHHA 3A1MCHIOETHCA 3
BUKOPHUCTAHHIM HACTYITHUX METOJIIB.

Pe3ynbprar HaBuaHHs Meroau KOHTPOIIIO

IIPH 7. 3acTrocoByBaTM  METOIMU | — YCHE ONMUTYBaHHS
MareMaTukH, — Oi3uKM,  Ximii, 3aranbHO | — [lepeBipka BUKOHAHHS JOMAIIHIX 3aBJAHb
: b .
IH)KCHEPHUX HAyK JUIL PO3B A3aHHS CKIAIHUX | — [lepeBipka BUKOHAHHS Ta 3aXUCT JIAOOPAaTOPHUX
CHeIlaI30BaHUX 3aJla4 TIPHUIITBA, PO3YMITH pobit
HAyKOBI TPHHIMIKA 1 Teopii, Ha SKUX | _ EKcCIIpec-TecTyBaHHS
0asyloThes  BIATOBi/HI MeTosH, O6MAacTi iX | _ [Jepepipka BUKOHAHHS 3aBAAHb MOAYIBHOTO
3aCTOCYBAHHS Ta OOMEKCHHS. KOHTPOJIIO

— Ex3ameHn

1IPH 10. 3acTocoByBaTH Cy4acHi METOIH — YCHE ONUTYBAaHHSA
JIarHOCTUKHU CTaHY €JIEMEHTIB JIAHOK — TlepeBipka BUKOHAHHS JOMAIIHIX 3aBJaHb
TIpHUYINX CHCTEM Td TEXHOJIOTH Y — IlepeBipka BUKOHAHHS Ta 3aXUCT Ja0OPATOPHHUX
IIPOMUCIIOBHUX 1J1a00paTOPHUX yMOBAX. pobit

— Exkcnpec-tectyBaHHsA

— IlepeBipka BUKOHaHHS 3aBJaHb MOIYJIbHOIO
KOHTPOJIIO

— Ex3ameH

10. OuinoBaHHS pe3yJIbTATIiB HABYAHHS 37100yBauiB BUIIOI OCBIiTH

O1uiHIOBaHHSI Ppe3yJIbTaTIB HaBYaHHs 3/100yBayiB BHUILOI OCBITH 3 HaBYaJIbHOI
JTUCIUTIIIHA 3IIACHIOETHCS BIAMOBITHO 70 [looXeHHs Mpo OLIHIOBaHHS PE3YJbTATiB
HaBYaHHA 3/100yBadiB BHILNOI OCBITH Yy JlepkaBHOMY yHiBepcuTeTi «KHUTOMHpCHKa
MOJIITEXHIKA» Ta PO3MOALTY OalliB, 110 HABEJCHUN HUKYE.

CucrtemMa OIlIHIOBaHHS pe3yJbTaTiB HaBYaHHS 3/00yBayiB BHUILOiI OCBITH 3
HABYAJIBHOT JUCIUIUTIHU BKIIIOYAE:

— MOTOYHUMN, MOAYJIBHUWA Ta MiJACYMKOBUH KOHTpOJIb — AJi 3700yBayiB JI€HHOI
dbopmu 3100yTTS BUIIOT OCBITH;

— NOTOYHUU Ta MiJACYMKOBUH KOHTPOJb — JUIsi 3A400yBayiB 3a04HOI (QopMu
3100YTTS BHINOI OCBITH.

[ToToyHMII KOHTPOJH MPOBOAUTHCA MJIsS OIHIOBAHHS PIBHS 3aCBOECHHS 3HAHb,
dbopMyBaHHS YMiHb 1 HABUYOK 37100yBayiB BHINOI OCBITH BIIPOJOBX BUBYCHHS HUMU
MaTepially Moaysis (3MICTOBHX MOJYJIIB) HaBYaJbHOI JUCHUILTIHM. [loTOYHwMIA
KOHTPOJIb 3I1MCHIOETHCS 111 Yac TIPOBEICHHS HaBYAIbHUX 3aHSATh.

MoaynbHUN KOHTPOJIb MPOBOAUTHLCS 3 METOIO OLIIHIOBAHHS PE3yJIbTaTiB HaBYAHHS
3100yBayiB BUIINOI OCBITH 3a MOMYJb (3MICTOBI MOMYJI) HABYAJIBHOI JUCIUTLIIHU.
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MoaynbHUN KOHTPOJb MPOBOJUTHCS MiJ YaC HABYAJIHLHOTO 3aHSTTS IICIHs 3aBEPIICHHS
BUBUEHHS Marepially MOIyds (3MICTOBUX MOJYJIB) HaBUajdbHOI JUCHUILIIHH.
MopaynbHUIl KOHTPOJIb 3MIMCHIOETBCS Y (OpMi CKJIaJaHHS TECTIB Ha OCBITHHOMY
opTai.

[lincymMKoBHIl ~ KOHTPOJb  MPOBOJUTHCA  JUIL  MIJCYMKOBOTO  OIlIHIOBaHHS
pe3ynbTaTiB  HaBYaHHS 3700yBayiB BHUINOI OCBITH 3 HaBYaJIbHOI JUCIIUTLIIHU.
[lincymMKOBUI KOHTPOJb 3IIMCHIOETHCSA IMICHS 3aBEPUICHHS BHBYEHHS HaBUYaJbHOT
mucturoiiag. [limcyMKoBHIA KOHTPOJIP MPOBOAUTHECS Y ¢dopmi ek3zameny. [Iporemypa
CKJIaJlaHHs ek3aMeHy Bu3HauyeHa y [loyiokeHH1 Mpo opraHizallito OCBITHOTO MPOLIECY Y
HepxaBHOMY yHIBEpCUTETI «OKUTOMUpPCHKA MOTITEXHIKAY.

Po3nozaisa 6aJiB 3 HAaBYAJLHOI AUCHHUILTIHA

Bunu pobiT 3100yBava BHINOT OCBITH Kim:xicTs baxis 32
CEMECTD

Juis1 3m00yBava qeHHoi popmu 3100yTTS BUIIOI OCBITH
BukoHaHHs 3aBAaHb TOTOYHOTO KOHTPOJIIO 60
BukoHaHHs 3aB1aHb MOJIYJIEHOTO KOHTPOIIO 40
IlincymkoBa cemecTpoBa OLiHKA 100

Juis1 3100yBaya 3a04H0i (popmMHU 3100yTTSI BHILOI OCBITH
BukoHaHHs 3aB1aHb TOTOYHOT'O KOHTPOJIO 60
BukoHaHHs 3aB/1aHb MiJCYMKOBOTO KOHTPOITIO 40
IlincymkoBa ceMecTpoBa OlliHKA 100

Po3noain 6as1iB 32 BUKOHAHHSI 3aBJaHb MMOTOYHOT0 KOHTPOJIIO

Kinbkicts 6amniB 3a cemecTp

Buau po6iT 3100yBaya BUIIOI OCBITH JleHHa 33049Ha
dbopma dbopma
BukonaHHs 3aBaHb I Yac HaBYAJIbHUX 3aHATH 60 60

BukonaHHsSI HAyKOBO-AOCTITHOT pOOOTH Ta 1HIIUX BUAIB pOOIT
(momaTkoBi — 3a0X04yBaJBHI 0aJM):

1. VwuyacTh y CTYICHTCBKHX IIPEIMETHHX OJIMITIanax,
BceykpaiHchbKOMY KOHKYPC1 CTYIEHTCHKHX HAYKOBUX POOIT, 20 20
rpaHTax, HaAyKOBO-AOCTITHUX MPOEKTaX.

2. TlinroroBka HayKOBHX CTaTei, T€3 AOIMOBIACH HAYKOBUX
KOH(epeHIIiil.

3. TligroroBka Te3 JOMOBiIeH HAYKOBUX KOH(EPEHITIH. 10 10

Pa3oM 32 BUKOHAHHS 3aBJaHb MOTOYHOT0 KOHTPOJIIO 60 60
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Po3noais 0aJiB 32 BUKOHAHHA 3aBJIaHb I 4YaC HABYAJILHUX 3aHATH

Kinpkicts 6amniB 3a cemecTp

Bunu pobit 3100yBava BHIIOi OCBITH? JIeHHA 3a04Ha

dbopma dhopma
Binmosiai (BEUCTYnH) Ha 3aHATTIX 20 10
BukoHaHHS TeCTOBUX 3aBIaHb 10 10
BukonaHHs 3a/1a4 Ta BIipaB 10 20
BukonaHHs Ta 3axucT 1a60paTOPHUX POOIT 20 20
Pa3oM 32 BUKOHAHHA 3aBAAHD Il YaC HABYAJIbLHUX 3aHATH 60 60

3 METOI 3aCTOCYBaHHA WIIMX YHCEN JJId OI[IHIOBaHHS pe3yJbTaTiB POOOTH
3100yBayiB MiJl 4Yac HaBYAJIbHUX 3aHITh MOXKe BUKOpucToByBaTucs 100-OanbpHa mikaia
OLIIHIOBAHHS IOJO0 KOXKHOIO OKpeMO BHUAY poOiT. Po3paxyHOK 3arajibHOi KUJIBKOCTI
OaiiB, K1 3700yBay MOKe HaOpaTH 3a pe3yjbTaTaMd POOOTH IIiJl Yac HaBUYAJbHUX
3aHATH MPOTATOM CEMECTPY, MPOBOIUTHCS 32 (DOPMYIIOIO:

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

ne Pys — 3aranbHa KUTbKICTH OaliB, HAOpaHuX 3700yBayeM 3a BUKOHAHHS 3aBIaHb
M1]] YaC HABYAJIbHUX 3aHSTh 32 CEMECTD;

P; — kinbKicTh HaOpaHuX 37400yBayeM OaiiB 3a CEMECTP 3a BUKOHAHHS 1-TO BUAY
poOIT miJ1 yac HaBYaIbHUX 3aHATH (3a 100-0anpHOO MIKAI0H0);

BK; — BaroBuii koe(irieHT 3a BUKOHAHHS 1-T0 BUAY POOIT MiJ Yac HaBYAIbHUX
3aHITh. 3HAYEHHS BaroBUX KOE(DIIIEHTIB PO3PaXOBYIOTHCS MIISXOM JIIJIEHHS KUTHKOCTI
OaiiB, sIKa nependadeHa 3a BUKOHAHHA OKPEMOTO BHUAY POOIT MiJ yac HaBYAJIbHHUX
3aHiITh, Ha CyMapHy KUIbKICTh OaiiB 3a BHUKOHAHHS YCIX BHU[IB pOOIT TMiJx dac
HaBYAJIbHUX 3aHATH 33 CEMECTP;

Kus — kopuryBanbHui KOSPIIIE€HT, SKHI BU3HAYAETHCS MUISIXOM JiJICHHS KUIBKOCTI

OauiB, 10 NepeadavYeHa 3a BUKOHAHHSI 3aBAaHb I11]1 Yac HaBYaJIbHUX 3aHSTH 32 CEMECTD,
ga 100 Gamis.

Po3nogis 6as1iB 32 BUKOHAHHS 3aB/JIaHb MOJYJbHOI0 KOHTPOJIK0

KinbkicTs 6aniB 3a cemectp

Bunu po6iT 3100yBava neHHoi popmu 3100yTTS BUIIOT OCBITH JIeHHA 3a04yHa
dopma dopma
BukonaHHs 3aBJjaHb MOAYJIBHOTO KOHTPOJIO 1 20 20
BukonaHHs 3aBJaHb MOAYJIHHOTO KOHTPOJIIO 2 20 20
Pa3om 32 BUKOHAHHS 32BAaHb MOAYJIbLHOI0 KOHTPOJII0 40 40
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ko 37100yBay aeHHOT OpMHU 300YTTS BUINOI OCBITH BUKOHAB HEOOXITHI JISI
JIOCSTHEHHS pe3yJbTaTiB HaBYaHHS 3 AUCIHMIUIIHU 3aBJIaHHs, IO TiependadeHi poObodoro
MpOTpaMoOl0  HAaBYAJIBHOI  JUCHUIUIIHM  Ta/ab0  BIAMOBIAHUMH  METOJAUYHUMU
pPEKOMEH/IallIsIMH, CKJIaB MOAYJIbHUI KOHTPOJb 1 HaOpaB y cymi 60 6ainiB abo Oinblie,
BiH MOX€ IMOTOJAUTH JJaHy OI[IHKY B €JIEKTPOHHOMY KaOiHEeTi 1 BOHA CTaHE CEeMECTPOBOIO
OITIHKOIO 32 BUBYEHHS HABYAIBHO1 JUCITUTLTIHY.

Axmo 3100yBay JeHHOI (opMU 3100yTTS BHUIOI OCBITH I Yac BHBYEHHS
HABYAJIbHOT NUCUUILUIIHA BUKOHAB HEOOX1/HI Ui JOCATHEHHS pe3y/bTaTiB HaBYaHHS 3
JUCHUIUIIHA  3aBJaHHs, 1[0 ImepefadadeHi poOoYo MPOrpaMoi0  HaBYaIbHOI
JUCLUIUTIHU Ta/a00 BIAMOBIAHUMU METOJUYHUMHU peKOMEHalisiMu, 1 Habpas 60 OaiB
abo Oinpiie Ta Oaxkae TMOKPAIIUTH CBIM Pe3yibTaT YCHIIIHOCTI, BIH MPOXOJHUTH
poIEeaypy MiACYMKOBOTO KOHTpOJIO Y hopMi ek3ameny. HaOpani Oanu 3a BUKOHAHHS
3aBJIaHb IM1JICYMKOBOTO KOHTPOJIIO, a TAKOX Oaju 3a MOTOYHUN KOHTPOJIb CYMYIOThCS 1
(bopMy€ETBCSI CEMECTPOBA OIlIHKA 3 HABUAJIbHOT qucHUIUTiHU. banu, siki 3100yBay BUIIO1
OCBITH HaOpaB 3a BUKOHAHHS 3aBJaHb MOJYJBHOTO KOHTPOJIIO, MPU LBOMY HE
BPaxOBYIOTHCS I11]1 YA€ PO3PAXYHKY CEMECTPOBOI OLIIHKY 3 HABYAIBHOI AUCIUTLIIIHH.

VY 3100yBavya 3a04HOi (GopMH 3100yTTS BHINOI OCBITHM CEMECTpPOBa OIlIHKA 3a
BHUBYEHHS HABYAJIbHOI JUCLUILUTIHU (POPMYETHCS K CyMa KUIbKOCTI OaiB 3a MOTOYHHUM
KOHTPOJIb 1 KUIBKOCT1 0aJliB 3a MiJCYMKOBUN KOHTPOJIb.

3100yBay BUILOT OCBITH JOMYCKAETHCS 10 MPOUEAYPH MiICYMKOBOIO KOHTPOJIIO Y
dbopMi eKk3aMeHy, SKIIO BUKOHAB HEOOXIJIHI ISl JOCATHEHHS pe3yJbTaTiB HaBYaHHS 3
JUCUUIUIIHA  3aBJaHHs, 1O ImepeadadyeHi poOoYo MpPOrpaMor0  HaBYaIbHOI
JTUCHMIUTIHA Ta/a00 BIAMOBIAHUMU METOJAMYHUMH PEKOMEHJAIISAMHU, 1 3a MOTOYHUUN
KOHTPOJIb y cyMi HaOpaB 36 GaniB abo OubIIe.

Aximo 3m00yBad BUIIOI OCBITH 3a PE3yJIbTaTaMH MOTOYHOTO KOHTPOJIO HaOpaB
25-35 OaniB, BiH OTpHMY€ IpPaBO 3a BJIACHOID 3asBOI0 OMAHYBaTH OKPEMi TEMH
(3MICTOBI MOJyJIl) HaBYAJIBHOI JMCITUILIIHKA TOHA] OOCSTH, BCTAHOBJICHI HaBUAJbHUM
TJIAHOM OCBITHBOI IIpOrpamMu. BUBUEHHS OKpEMUX CKIIAIOBUX HABYAJIBHOI JUCIUILTIHU
MOHa ] 00CSATH, BCTAHOBJICH! HABYAJILHUM TIJIAHOM OCBITHBOT MPOTPaMHU, 3A1HCHIOETHCS Y
BUIBHUH B1J 3aHATH 37100yBava BUIOT OCBITH Yac.

SAxio 3m00yBay BUIOI OCBITH 3a pe3yjIbTaTaMU MMOTOYHOTO KOHTPOJIO HAaOpaB Bij
0 mo 24 6amiB (BKJIIOYHO), BIH BBAXKAETHCS TaKUM, 1[0 HE BUKOHAB BUMOTH PoOOUOi
OporpaMyd HaBYaJbHOI AMCHMIUIIHM Ta Ma€ aKkaJeMiuHy 3a0oproBaHicTh. 3700yBau
BHIIIOT OCBITH OTPUMYE TIPABO 3a BJIACHOIO 3asIBOIO OIAHYBATH HABYAJIbHY THCIHILTIHY
y HACTYITHOMY CEMECTpi MOHaJ] OOCSATH, BCTAHOBJICHI HABYAIBHHUM IUIAHOM OCBITHBOT
nporpamu’.

[Tpouenypa HagaHHS JOAATKOBUX OCBITHIX MOCHYT 37400yBauy BHIIOi OCBITH 3
METOI0 BUBUCHHS HABUAJLHOIO MaTepiaay IUCHMIUIIHKU TOHaJ] OOCSTH, BCTAHOBJICHI
HAaBUYAJBHUM IUIAHOM OCBITHBOI Mporpamu, Bu3HaueHa y [lonokeHHI mpo HagaHHSA
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JIOJATKOBUX OCBITHIX MOCIYT 3700yBadyaM BHUIIOi OCBITH B Jlep)kaBHOMY YHIBEpPCHUTETI
«Kuromupcbka MOJTITEXHIKa.

BusHaHHs pe3yJbTaTiB HaBYaHHA, HA0yTHX Y He(popMaJIbHil Ta/a00
iHdopmaabHil OCBITI

Busznanus  pe3ynpTaTiB  HaB4YaHHSA, HAOyTMX y HeopMmanbHii  Ta/abo
iH(pOopMaJIbHIN OCBITI B paMKaX OKPEMHUX T€M HaBYAJIbHOI AUCIMUIUIIHH, 31HCHIOETHCS
BUKJIaJIaueM 3a 3BEPHEHHSIM 3700yBada BUIIOT OCBITH Ta MPEACTABICHHSIM JTOKYMCHTIB,
K1 TMIATBEP/DKYIOTh pe3yJbTaTH HaBuaHHs (cepTUdikaT, CBIJOITBA, CKPIHIIOTH
Tonlo). PilmieHHs Mpo BHU3HAHHSA Ta OI[IHKAa 3a BIAMNOBIJHY YacCTHHY OCBITHBOTO
KOMIIOHEHTa MPUMMAEThCS BUKJIAJa4eM 3a pe3yJibTaTaMu CriBOeciid 31 37100yBayemM
BUIIIOi OCBITH.

BusnanHs  pe3ynbTaTiB  HaBuYaHHA, HaOyTtux y HedopmaybHiil  Ta/abo
1H(pOopMaNbHIA OCBITI B paMKax LUIOrO OCBITHROTO KOMIIOHEHTA, 3/IMCHIOETHCS 3a
MpoIIeyporo, fka Bu3HaueHa y [lojoskeHH1 mpo opraHizallilo OCBITHBOTO MPOLECY Y
Jep:xaBHOMY yHiBepcUTETI «JKUTOMUPCHKA MOIITEXHIKA.

HIxaJja omiHIOBaAaHHSA

Ixkama €KTC HamionansHa mkaia 100-0anpHa mkaia

A Binmigao 90-100

B 706 82-89

C oope 74-81

D ) 64-73

3a10B1IIBHO
E 60-63
FX ) 35-59
He3anoBuinHoO
F 0-34
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11. I'nocapii

Nes/m| TepmiH gepkaBHOIO MOBOIO BianoBigHUK aHTTIHCEKOI0 MOBOIO
1 |Atom Atom
2 |Momnekyna Molecule
3 |Cnonyka, pedoBHHA Compound
4 | XimiuHHH eJTeMEHT Chemical Element
5 |Mon lon
6 |I3oron Isotope
7 |Peakuis Reaction
8 |Karamizarop Catalyst
9 [Kucnora Acid
10 [OcHoBa Base
11 |Tloka3HHUK KUCIOTHOCTI pH
12 |[KoBaneHTHwHi1 3B’ 130K Covalent bond
13  |Monnwuii 38’130k lonic bond
14 |BanenrtHicth Valence
15 [OkwucHenHs Oxidation
16 |[BigHoBieHHs Reduction
17 | Crexiomerpis Stoichiometry
18 [PiBHOBara Equilibrium
19 [CyOGnimarris Sublimation
20 | OcamxeHHs Precipitation
12. PexomenaoBaHa Jiteparypa
Ocnoena nimepamypa
1. Ckuba I'.B., llepuyk JI.M., Cikau T.I.,, emuyk JILI. 3arampHa ximis:

Teopis Ta 3amavl : HaB4YaIbHUN mMociOHWK. JXutomup: KuTtomupchka MOJITEXHIKA,

2024. 141 c. https://library.ztu.edu.ua/ftextslocal/Skybal.pdf

2. MeTtoanuHi pekoMeHalii sl BAKOHAHHS Ta 0()OpMIICHHS J1TaO0paTOpHUX
poOIT 3 HaBYAJIBHOI JUCHMIUIIHU «XIMis» IS 3700yBaviB BHUIIOI OCBITH OCBITHBOTO
crynenst «bakamaBp» crnemianbHOCTi G16 «['ipHUIITBO Ta HAPTOTa30BI TEXHOJIOTII»
(aBTopka Ckuba I'.B.), 2025. 83 c. Enextponne Bumanus (IIporoxon HMP Ne6 Bifg

21.10.2025 p.). — Pexxum noctymy: https://learn.ztu.edu.ua/course/view.php?id=376

3. Porosuk, JI. 1., Kpavan, T. M. Ximis :

IMoainsebkuia, 2021. 269 c.

HaBYaJIbHNUHN nociOHnk. Kam'snerns-

URL: http://188.190.43.194:7980/1spui/bitstream/123456789/13381/1/I1ocioank %20

Ximis.pdf (nara 3Beprenns: 23.06.2025).
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4, IlIBen, O. M., OtinoBa, K. C., bor3za, C. JI., Po3annes, I'. M. TepmoaunamivHi
Ta KIHETMYHI aCleKTH XIMIYHUX PEaKIliil : HaBuanbHUM mociOHuK. Binauis : JouHY
IMeH1 Bacuns Cryca, 2021. 144 C. URL:
http://r.donnu.edu.ua/xmlui/bitstream/handle/123456789/1798/51 Tepmonunamiuni%?2
0ta%?20kineTnuHi1%?20acnexktu_Bepctka ocrarounuil.pdf?sequence=1&isAllowed=y
(mara 3BepuenHs: 23.06.2025).

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
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1. Ckuba I''B. Kypc 3aranpHoi Ximii: HaB4. nociOHuUK. JKutomup: Jlep:xaBHuUi
yHiBepcuTeT «KutoMupcbka nonitextikay, 2019. 120 c.

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

3. Ckwuba I'.B., I'epacumuyk O.JI. ®iznyHa ximis Ta Ximis crikaTiB. HapgambHO-
METOJAMYHHUN TOCIOHHMK JUIsi BUKOHAHHS JIA0OpPAaTOPHUX POOIT Ta CaMOCTIHHO1
pobotu crynentis. XKutomup: Buza. O. O. €senok, 2016. 272 c.

4. T'purop'eB B. 1., Opnos B. M. Heopraniuna ximist: niapyuauk. KuiB: KuiBcekuii
yHiBepcuTteT, 2020. 256 c.

5. llanosan JI. 1., baknmanoBa I. I'. Ximis Ta (i3UKO-XIMIUHI BIACTUBOCTI
HeopraHiyHux MartepianiB. Bumasuuurso: [lonirpaduentp, 2020. 265 c.

6. 3arampHa Ta HeopraHiyHa Ximis: [ligpyd. s cTyz. BUIl. HaBY. 3aKJIAJIB y 2-
xu4.: Y. 1, 4. 2 / O.M. Crenanenko, JL.I'. Petitep, B.M. Jlenoscbkux, C.B.
IBanoB. —K.: Ilex. mpeca, 2002. 520c.

7. Ximis B TaOIUIISIX, CXeMax, BU3BHAUCHHAX, MUTaHHAX Ta BianoBiasax [TekcT] :
HaBpy. nociOuuk / JI. b. IIBeTkoBa. — 5-Te Bua., crep. — Kuis : Kapasena, 2020.
114 c.
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13. Indopmauiiini pecypcu B Intepueri
1. HaykoBa 60i0moteka [lepxkaBHOro yHiBepcuteTy <OKHTOMHUpCBHKA TMOMITEXHIKA)

(ampeca: m. XKutomup, Bya. Uyanisceka 103, pexxum goctymy: https://lib.ztu.edu.ua/

2. Enextponna 0i0mioTeka JiiTeparypu 13 3araibHoi Ximii: BeO-cait. URL:
https://techemy.com (mara 3Bepuenns: 25.05.2025).

3. Llentp CIICKTPOHHUX HaBYAIBHUX MaTepiaiB: BEO-CaiT. URL:
http://193.108.240.69/moodle/ (mara 3Bepuenns: 25.05.2025).
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