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AHoTanis 3HaOMCTBO 3 ONTHYHUMHU MaTepialamMu Ta BUpoOamMu 3 HUX, 3 OCHOBaMHU

HABYAJIbHOI o0poOKM MaTepiaiiB, OCOOJIMBOCTSAMH, YMOBaMH Ta MeEXaHI3MaMu

AUCHUILTiHH OCHOBHUX €TaliB BUTOTOBJICHHS ONTHYHUX JeTaliel, OCHOBHHUMH Ta

JNONMOMDKHMMH ~ MarepiajamMH, I1HCTPYMEHTOM Ta  TEXHOJIOTIYHHM
YCTaTKyBaHHSAM Ul OOpPOOKH, OCHOBHUMH XapaKTEPUCTUKAMH ONITHYHHX
BUPOOIB Ta METOIAMH 1X KOHTPOJIIO.

3arajJbHuM 00cAr

90 roauH: nexuii — 40 roauH; npakTuyHi 3aHATTA — 10 roauH;
camocriiiHa po6ota — 40 roauH

TeMaTHYHMI IVIAaH HABYAJILHOI AUCIUILIiHA

Beryn. [HCTUTYT MOHOKpHUCTAIIB, HAMPSAMKH poO0TH. ONTHYHI MaTepialu, 10 BUPOOISIOTHCS B

iHCTI/ITYTi Ta METOJH iX OTpHUMAaHHA. BuroroBieHHs ONITHYHUX ,I[eTaJ'IefI.

Po3zain 1. Buau onTuyHUX MaTepiaJiB, iX BJACTHBOCTI TA BUTOTOBJIEHHSI ONTHYHUX

aeraJjiei

Tema 1. OnTuuni martepiaau, Bupodu 3 Hux. Crneumdikanis BupoO6iB. Bumm onTumuHmX

MatepianiB. ONTUYHE CKJIO, HOMEHKJIAaTypa ontudHoro ckia. Ckio s [U-miamasony,
JUTSL JTA3epHUX CJIEMEHTIB, KBapIlOBE CKJO, citamu. OmrtwyHi MOHOKpucTamw, s Y-
niama3oHy, Uis JiazepHoi TeHepamii. ONTHYHI MOMKpPHCTATH (ONTHYHA KEpaMiKa).

OnTHyHE BOJOKHO: XapaKTCPHUCTHUKA Ta MCTOAU BI/IpO6HI/II_ITBa.

Tema 2. Ontuuni aeraji. Kpeciaenns. Bumorm no marepiany. Bumorm 1m0 TOYHOCTI
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BUTOTOBJICHHS. [IlapaMeTpu ONTHYHUX JeTallel, 0 KOHTPOIKOKTHCA.

Tema 3. OcHOBHi eTanu o0poOkM onmTHYHUX MaTepiadiB. KoHTponb sSKOCTI Marepiaiy.
Pizanns. [1InidyBaHHS 3aKpiIUICHHM Ta BIIbHUM abpa3zuBoM. MexaHIuHE MMOJIipyBaHHS,
¢inimHe nonipyBaHHs. B3aemopiss OMMHMYHOTO ajaMa3HOTrO 3epHa 3 0OpOOIIOBAHOIO
MOBEPXHEIO MpHU MexaHiyHil o0poOii. [lomipyBaHHsA: MexaHiYHE, XiMIKO-MEXaHIYHE,
ximiuae. O6nagHaHHS.

Tema 4. AOpa3uBHi MaTepiaan Ta iHcrpyMeHT. Knacudikamist abpa3uBHHX MarepiajiiB Ta ix
OCHOBHI TIapaMeTpH. 3EpHUCTICTh TOPOIIKIB a0pa3WBHUX MarepiamiB Ta ix
MMO3HauYeHHs.. AnMasHuil iHcTpyMeHT. [InidyBansHuky, modipyBaibHUKU. JlomoMixkH1
MaTepiaiy.

Tema 5. BUroroBJIeHHSI ONTHYHHX JeTajied i3 ckJja. BUroTOBIEHHS 3aroTOBOK, Bimal.
HlmidyBanus 3B's3aHM Ta BiTbHEUM aOpasuBoM. Cycnensii s nutidyBaHHS.
MexaHniuHe noJipyBaHHS.

Tema 6. OnTuyHi NOKPUTTA Ta 3'€IHAHHA ONTHYHHUX jAeTajeil. MeToau HaHECEHHS,
BJIACTUBOCTI. 3'€HAHHS ONTHYHUX JleTaled, ONTWYHI Kiei, 3'€qHaHHS METOAOM
ONTHUYHOTO KOHTAKTY.

Po3nin 2. O0po0ka onTHYHMX KpUCTAJIYHUX MaTepiaJis. [lopymennii npunosepxHeBuii
IAp: CTPYKTYpPa Ta MeTOAH A0CHiKeHHs. BUroToB/ieHHs AeTaJieii 3 cangipy.

Tema 7. OnTu4Hi KpUcTAJiYHi MaTepiaau Ta 0c00JMBOCTI X MexaHiuHOi 00poOKu. OCHOBHI
¢bi3uKo-MeXaH14HI Ta (i3UKO-XIMIYHI BIACTHBOCTI ONTUYHUX KPUCTAJIIYHUX MaTepiajiB
Metoau KOHTpOIIO SIKOCTI KpuctaiiB. Kpucramorpadiune opieHTYBaHHS KPHCTAIiB.
MexaniuyHa 00poOKa KpHCTaIIiB B 3aJICKHOCTI BiJl MIKpOTBep0oCcTi. MexaHiuHa oOpoOka
ONTHYHHX KPUCTATIYHUX MaTepiaiiB 3 MikpoTBepaicTio Oinbime 10° [a.

Tema 8. IlopymieHuii npumnoBepxHeBHil IIap Npu MexaHiuyHiii o0poOui. IIpuunnu ioro
YTBOPEHHS Ta MoeTanHe BuaajieHHsA. CTpyKTypa MOpyIIEHOTO NMPUIIOBEPXHEBOTO LIapYy.
EBomtoniss moBepxHi B mporeci 0O0poOKH, MOPCTKiCTh. CTPYKTypHAa JOCKOHANICTh
NOBEPXHI, KpUBI AUPPaKIIHHOTO BIZOUTTSL.

Tema 9. Candip Ta BuroroBienns aerajeii 3 cangipy. @izuyni Bnacrusocti. ['pagamii skocTi
candipy. Koncrpykniitnmii candip. BUTOTOBIEHHS ONTHYHUX BIKOH, ITiIKIAIOK.
Kpucranorpagiune opieHTyBaHHs KpuctanmiB. Pizanns, uuripyBanHs. MexaHiuHe
noJipyBaHHs, aOpa3suBHI MOPOIIKH, MACTH. XIMIKO-MEXaHIYHe IMoiipyBaHHs candipy,
mexaHnizm.  [lomipyBanbHi  cycmensii.  AHI30Tpomiss  MOJIpyBaHHS  Pi3HHUX
KpHUcTanorpadiuHux MmionmH candipy, KyroBa anizorpomnis.. OnepKaHHs MiIKIAI0K 3
candipy 3 TepacHO-CTYMIHYATUM pPeIbePOM MOBEPXHi.. ATOMHO-CHIIOBA MIKPOCKOIIis B
JIOCITIJIKEHH] TIOBEPXHI.

Po3nin 3. BuroroB/ieHHs npenu3iliHMX eJIeMEeHTIB /1JIsl JIa3epPHOI TeXHiKM Ta BiKOH
cniennpusHayennsi. O6podka kpucragis 3 MmikporsepaicTio menure 10° IMa.

Tema 10. O6podka kpucTajiB 3 mikporsepaicrio Menme 10°% I1a. OGpoOka BOJOPO3UMHHHUX
KpUCTAJIIB, HAMIBIPOBIJHUKOBUX MaTepialiB. MexaHidyHEe Ta XiMIKO-MEXaHIYHE
NOJIipyBaHHS HAIliBIIPOBIIHUKOBUX MarepiaiiB. be3koHTakTHE mosipyBaHHSA. Meromu
KOHTPOJIIO OCHOBHUX mapameTpiB. OcoOnMBOCTI MeXaHIYHOI OOpOOKH ONTUYHOT
KEpaMIiKH.

Tema 11. BuroroBjieHHsI NpenM3iHHUX eJEeMEHTIB /JIs Ja3epHOI TeXHIKM Ta BiKOH
cneunpu3HayeHHs. Bumorn 10 TeXHIYHMX MapaMeTpiB BUPOOIB: SKICTh Marepiaiy,
IUIONIMHHICTD, MEePHeHANKYISIPHICTh, KIUH, ONTUYHA SIKICTh MoBepxHi. OCHOBHI eTamnu
TEXHOJIOTIYHOTO IPOIECY BUTOTOBJICHHS €IIEMEHTIB 3 camndipy, rpaHaTiB, Oopartis,
MarHi-anromiHieBoi mminemi. OcoOauBoCTi (PiHIMIHOTO eTaly MOoJipyBaHHS.




CTpyKTypa HABYAJIbHOI JUCHUILIIHA

Poznainu 1 remu KinpkicTs roauu
YCBOTO y TOMY YHCIT
JeKIii | mpaKThKa | cam. poo.
1 2 3 4 5
Po3nia 1
Beryn 3
Tema 1 4 4
Tema 2 5 4
Tema 3 5 5
Tema 4 6 5
Tema 5 3 3
Tema 6 2 2
Pazom 3a pozainiom 1 51 28 23
Po3ain 2
Tema 7 1 1
Tema 8 1 5 1
Tema 9 6 5 5
Pazom 3a pozminom 2 25 8 10 7
Po3znia 3
Tema 10 2 2
Tema 11 2 2
Pazom 3a pozmizom 3 8 4 4
3aiik 6 6
Ycboro roauH 90 40 10 40
TeMu NpaKTUYHHUX 3aAHATH
Ne Hassa Temu Kinekicthb
TOAUH
[11 | BuroToBieHHs BiKOH Ta MiIKJIAA0K 3 candipy 5
I12 | JocmimkeHHs TOBEPXHI METOOM aTOMHO-CHUIIOBOT 5
MiKpOCKOITi{
Pazom 10

MeToau KOHTPOJIIO

[ToTounuit KOHTPOIIL

[lepeBipka po3yMiHHS acHipaHTaMH TEOPETUYHOTO Ta MPAKTUYHOTO IPOrPAMHOTO
marepialy B IJIOMY, 3JaTHICTh TBOPYO BHKOPHCTOBYBATH HAKONHMYCHHI 3HAHHS Ta
BMIHHSL.

[TincyMKoOBHIT KOHTPOJIb (3aJK).




Cxema HapaxyBaHHsI 0aJ1iB

[Torounuit KOHTPOIIB, MPAKTHUHI poOOTH, cCaMOCTiliHA poOoTa
3anik | Cyma
Pozmin 1 Pozmin 2 Pozmin3  |[Pasom
TI | T2 | T3 | T4 |T5|Te | T7 | T8 | T9 | IT1 | I12| T10 | T11
4 4 4 | 4144 4 4 4 8 | 8 4 4 60 40 | 100
IlxaJja oniHIOBaHHS
Cywma GauiB 3a BCi BHIIU Ouwinka
HaBYAIBHOI iSUTBHOCTI MTPOTATOM
ceMecTpy

90-100 BigminHO

70-89 Hobpe 3apaxoBaHO

50-69 3a/10BIIBHO

1-49 He3zanoBineHo He 3apaxoBano

Kpurepii oninioBanHs

[nsaxom YCHOI'O OIMTYBAHHHA BHUKJIaga4d HepeBipﬂe pOSYMiHHH aCHipaHTaMI/I TCOPECTUYHOT'O

MIPOrPaMHOr0 MarTepiany B IIOMY (OLIHIOEThCS 10 4 OamiB).

[lin dYac NPAKTHYHOrO 3aHATTS TNEPEBIPSIETHCS 3/JaTHICTH TBOPUO BUKOPUCTOBYBATH

HaKOIMMYEHHI 3HaHHS Ta BMiHHS (OIIHIOETHCS 10 4 OaiB).
3aJtik OIIHIOETHCS 32 HACTYITHOIO CUCTEMOIO OaTiB:

40 6anis acImipaHT MPOJEMOHCTPYBAB ITUOOKE 3HAHHS 3MICTY ITUTAHHS;

BIJIMOBiIb OOy TOBaHA JJAKOHIYHO, YiTKO, JIOTTYHO Ta IOCIIiJOBHO;
BiJINIOBiZIb IEMOHCTPY€E BUCOKUH PiBEHb 3aCBOEHHSI HABYAIBHOTO MaTepiaity

30-39 6anis acImipaHT MPOJEMOHCTPYBAB 3HAHHS 3MICTy MTUTaHHS;
BIJIMTOB1Ib TOOY/TOBaHA JJAKOHIYHO Ta MOCIIJOBHO, POTE JOMYIIEeHi MTeBHI
HETOYHOCTI Ta MOXUOKH Yy JIOTilli BUKJIAy MaTepiaiy;

20-29 6anis acIipaHT MPOJEMOHCTPYBAB MEBHE 3HAHHS 3MiCTy MTUTAHHS,
BIAIOBIZE € HEAOCTATHLO IOCIIITOBHOIO, Ta JIOTIYHOIO;

10-19 6anais acImipaHT MPOJEMOHCTPYBAB YSIBJICHHS 3 3aJIIKOBOTO MMUTAHHS, BiINIOBib €
(hparMeHTapHOIO, BINIOBI/Ib HE MTOCIIJIOBHA, HE JIOTiYHA, HE 30BCIM BiAMOBITa€E
3MICTy IUTaHHS

1-20 6ajiB BIZIITOBIAb YACTKOBA; BIANOBIIb HE ITOCJIII0BHA, HE JIOTYHA, HE 30BCIM
BIJIMTOBi/Ta€ 3MICTy TIUTaHHS.

0 0aniB BIJIMIOBI/Ib BiJICYTHS, 200 HE BiNIOBIJIa€ 3MICTY MUTAaHHS

ITuTanua 10 3aaiky
1. Ontuuni Matepianu Ta BupoOu 3 Hux. Crnenudikamis BUpoOiB. Buam ontuaHHx
MaTepiais.

2. Onrtuyne CKJIO, HOMCHKJIATypa OINTUYHOI'O CKJIA. Ckno JJIA Iq—I[iaHaSOHy, JJIA JIa3CPHHUX

€JICMEHTIB, KBapIIOBE CKJIO, CITAJIH.

SNk w

OnTuuHi MoHOKpuUcTanu, ans [U-nianazony, 11 jJa3epHOi TeHeparii.

OnTuuHi nonikpucTanu (ONTUYHA KepaMiKa).

OnTuyHi neTani, eTanu BUTOTOBICHHS, KOHTPOJIb MapaMEeTPiB ONTUYHHX JIETAJICH.
Ontuyni nerani. KpecieHHs onTHYHUX eTanei.




10.
11.
12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

Bumorn no wMatepiasly ONTHYHUX JeTajeil. BUMOTH 1O TOYHOCTI BHUTOTOBJIICHHS.
[TapameTpu ONTUYHUX A€TajeH, IO KOHTPOIIOIOTHCS.

OcHoBHI eranu 00poOKHU: pi3aHHS, UUTIQYBaHHSA, MEXaHIYHE MOMipyBaHHS, (iHiIIHE
MOJIIPYBaHHS.

[nidyBaHHs 3aKkpiljieHUM Ta BUIBHUM abpa3uBoM. B3aemomiss OAMHUYHOTO alMa3HOTO
3epHa 3 00pOOIIOBAHOO MOBEPXHEIO MPU MEXaHIYHIH 00poOIIi.

[TonipyBaHHs: MexaHI4He, XIMIKO-MEXaHIYHE, XIMIUHE.

Knacudikaris abpa3suBHUX MaTepialliB Ta iX OCHOBHI TapaMeTPH.

3epHUCTICTh TMOPOIIKIB a0pa3MBHUX MaTepiaidiB Ta IX TO3HAueHHS. AJMa3HUN
iHcTpymeHT. LnidyBanbuuku, nonipyBaibHUKH. [JonomMixkHI MaTepianu

BurotoBneHHs ONTUYHUX JeTalei 13 ckiia. BUTOTOBIEHHS 3ar0TOBOK 31 CKJIa, BiAmal.
[nidyBanHs 3B's13aHUM Ta BUILHUM a0pa3vBOM MPU BUTOTOBIEHHI ONTUYHUX JIeTaNeH 13
ckia. Cycnensii auis uutidpyBanHs. MexaHiqHe NOIipyBaHHS ONTUYHUX JETaje 13 CKia.
OnTuyHi MOKPHUTTS Ta 3'€THAHHA ONTUYHHX JeTaieil. MeToau HaHEeCeHHs, BIACTHUBOCTI.
3'eTHaHHS ONTUYHUX AETalel, ONTHYHI KJIei, 3'€THaHHS METOJIOM ONTUYHOTO KOHTAKTY.
OnTHyHi KpUCTaNiYHI MaTepialii Ta OCOOJMBOCTI iX MeXaHi4yHOi 00poOku. OCHOBHI-
¢izuko-MexaHiyHi Ta (Hi3MKO-XIMIYHI BIACTHBOCTI ONTHYHUX KPUCTATIYHUX MaTepialib.
Kpucranorpadiune opieHTyBaHHS KpUcTatiB. MeTOAM KOHTPOJIIO SIKOCTI KPUCTATIB.
Mexaniuna oOpoOKa KpUCTAIIIB B 3JIGKHOCTI BiJI MIKpOTBepaocTi. MexaniuHa oOpoOka
ONITUYHUX KPUCTATIYHUX MaTepialiiB 3 MikpoTBepaicTio Oinbme 106 I1a.

[Nopymenwnii mpumoBepxHEeBUH MIap MpU MexaHiuHii 00pooui. [IpuunaM fioro yrBopeHHs
Ta noeranHe BuianeHHs. CTPyKTypa MOPYIICHOTO IMPHUIIOBEPXHEBOTO mapy. EBosmromis
MOBEPXHI B mporeci 00poOKku, mopcTKicTh. CTpyKTypHa JTOCKOHANICTh TIOBEPXHi, KPHUBI
TUQPAKIIAHOTO BIIOUTTSL.

Cangip Ta BuUroroBieHHs aeraiei 3 candipy. ®isuuni BractuBocti candipy. I'pamarmii
axocti candipy. Koncrpykuiiinuii cangip. BUroroBieHHs onTUYHUX BiKOH, M1IKIAI0K 3
candipy.

Kpucranorpadiune opientyBaHHsS KpuctamiB candipy. Pizanna, uoridyBaHHS.
MexaniuHe noJipyBaHHs1, abpa3uBHI MOPOIIKH, ACTH.

XiMiko-MexaHiuHe noJipyBanHs candipy, mexani3m. [lonipyBalnbHi cycneHsii.
AHI30TpOIIiA TONIpYBaHHS PI3HUX KpucTanorpadiyHUX IJIOMMH candipy, KyToBa
a”izoTpomis. OpnepxaHHS MIAKIAAOK 3 carndipy 3 TepacHO-CTYMIHYaTHUM penbedhom
MTOBEPXHi.

Meroau nociimkeras nmoBepxHi. [llopcTkicTs moBepXHi. ATOMHO-CHIIOBA MIKPOCKOITIS B
JIOCJTIJDKEHHI ITOBEPXHI.

OO6pobka kpucraniB 3 MikpoTBepaicTio MeHiie 106 Ila. MeToau KOHTpPOJIIO OCHOBHHX
napameTpiB. OO6poOka BOAOPO3UUHHUX KPUCTATIB.

OOpoOka  HAMBOPOBITHUKOBUX  MarepiamiB. MexaHidHe Ta  XiMiKO-MEXaHidHE
NOJIipyBaHHS HAIIBIPOBITHUKOBUX MaTepiaiiB. be3skoHTakTHE momipyBaHHS.
Ocob6mBOCTI MeXaHI9HOT 0OPOOKM ONTHYHOT KEPaMiKH.

BuroroBneHHss mpeUM3iMHUX ~ €NEMEHTIB s Jla3epHOi  TEXHIKM Ta  BIKOH
crenmnpu3HaueHHs. Bumorum 10 TeXHIYHUX MapaMmeTpiB BUPOOIB: SKICTh MaTepiaiy,
IUIONIMHHICTD, IEPIICHIUKYISAPHICTh, KIIMH, ONITUYHA SKICTh TTOBEPXHI.




28. OCHOBHI eTamM TEXHOJOTIYHOTO TPOLECY BHUTOTOBJICHHS NPEHU3IHHUX EJIEMEHTIB 3
candipy, rpaHaTiB, OopariB, MarHid-amomiHieBoi mmiHem. OcoOIUBOCTI (QIHIIIHOTO
eTarry Mpenu3iiHoTOo MoIipyBaHHS.
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