gu HauioHanbHUA TEXHIYHWIA YHiBepcuTeT YKpaiHu
«KUIBCbKUM MOMTEXHIYHUM IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadbenpa ximiuHoI
TexHonoril
KOMMNO3ULINHNX
maTepianis

OcHoBU TexHonorii KoOMNo3uTIB Ta
nepepooOKu nosnimepis

Po6ou4a nporpama HaBYanbHoi gucumnniim (Cnnabyc)

PiBeHb BULLOI OCBiTH
Fany3b 3HaHb
CneuianbHicTb
OcBiTHA Nnporpama

CraTtyc gucuumnniHm
Popma HaBYaHHSA

Pik nigrotoBKkun, cemectp
Oo6car aucumnniHuv

CemecTtpoBun
KOHTpOnb/
KOHTPOJIbHi 3axoau

Po3knap 3aHATb

MoBa BMknagaHHs
IHchbopmauis npo
KepiBHMKA

Kypcy /
BuUKnagaviB

Po3amilleHHs Kypcy

PekBi3uTn HaB4YanbHOI AUCLUNIIHN

Mepwuti (6akanaepcbkuli)

16 XimiyHa iHXeHepisi ma 6ioiHXeHepis

161 Ximi4Hi mexHoroeii ma iHXeHepis

XiMi4Hi mexHosoaii HeopaaHiYHUX 8'sXKy4UX PeHOBUH, KepaMiKu,
CKra ma rosliMepHUX i KOMo3uyitiHux Mamepiarie

HopmamueHa

3MiwaHa

4 Kypc, 8eCHsIHUl cemecmp

7 Kpedumis (36 200UH - nieKkuid, 18 200UH -rpakmMu4Hi 3aHImms, 36
200UH — rtlabopamopHi 3aHImMmsl)

Ek3amen nucbmosuti / MKP, PP, npakmuyHi ma nabopamopHi
pobomu

Jlekuisi 4 200UHU Ha MUXX0eHb (2 napu), npakmuyHi 3aHImmsi 2
200UHU Ha mux0eHb (1 napa) , nabopamopHi pobomu 4 200UHU Ha
muxxdeHb (2 napu) 3 1 o 9 muxOeHb 3a po3Kk1adom Ha
rozklad.kpi.ua

YKpaiHcbKka

JlekTop:

0.m.H., npocp. Ceidepcbkuli BaneHmuH AHamoritiogud,
tkm@kpi.ua

K.m.H., OoueHm MenbHuk JTroboe IsaHieHa,

luba_xtkm@ukr.net

lNpakmu4Hi (ceMiHapchKi) 3aHIMMS:
0.m.H., npogp. CeidepchKuli BaneHmuH AHamoritiosudy,
Svidersky.Valentin@Ill.kpi.ua, xtkm@kpi.ua

JlabopatopHi 3aHATTS:
acucmeHm baknaH [JeHuc Bimanitosud, d.baklan@kpi.ua

Google Classroom (Google G Suite for Education, fOMeH LLL.kpi.ua,
nnatdgopma Sikorsky-distance); 4OCTYN 3a 3anpoLUEHHSAM BMKNagaya


mailto:tkm@kpi.ua
mailto:luba_xtkm@ukr.net

IIporpama HaBYAJIBHOI 1M CHUILTIHA

1. Onuc HaBYaJIbLHOI JMCUMILIIHM, ii MeTa, NMpeAMeT BHUBYAHHA Ta PpPe3yJbTaTH
HABYaHHS

CTBOpEeHHS CydYacHHX KOMIO3HMIIWHUX MaTepiaiiB MoTpedye BHUKOPUCTAHHS KOMIUIECKCY
(h13UKO- XIMIYHMX IT1JIXO/IIB, CHELIaJIbHUX TEXHOJIOTTYHUX PIllIeHb Ta BUOOPY HAaHOUIbILI NPUIATHUX
KOMITOHEHTIB. JlaHa MUCHUILIIHA PO3TIIAIa€ TEXHOJIOT CTBOPEHHS KOMITO3HUTIB Y PI3HUX raiy3sx —
KOHCTPYKIIIHHUX MaTepialiB, MOKPUTTIB, IJIACTUKIB TOIO. 3HAHHS TEXHOJIOTII € (hyHIaMEHTaTbHUM

(dakTopoM peasizailii BUpOOHMIITBA 1 € KJIOYOBHM JUIsl OakajiaBpa 3 XIMIYHHUX TEXHOJIOTIH Ta
1HXKeHeplii.

Ilpeomem oOucyunninu: (Di3UKO-XIMIUHI OCHOBHM TEXHOJOTii (OpMyBaHHS KOMITO3HMIIHHUX
MarepiajiB pi3HOMaHITHOI XIMI4HOI MpPHUPOAM, IX eKCIUTyaTalliiiHi BIaCTUBOCTI, OCOOJMBOCTI Ta
raiy3i 3aCTOCYBaHHS JJISi BUKOPHCTAHHS Y BUPOOHUYO-TEXHOJIOTIYHIN Ta HAyKOBO-IOCTiTHUIIBKIH
ISUIBHOCTI.

MeTo10 0CBITHHOI KOMIIOHEHTH € (POPMYBaHHS Y CTY/ICHTIB KOMIIETEHTHOCTEI:

®K02 3parHICTh BHUKOPHUCTOBYBAaTH METOIM CIIOCTEPEKECHHS, OMHCY, iAeHTHU(IKAI],
kiacudikarii 00’ €KTiB XIMIYHOT TEXHOJIOT1T Ta IPOMHUCIOBOT MPOTYKITii

®KO04 3naTHiCTP BUKOPHUCTOBYBATH Cy4yacHI MaTepiayid, TEXHOJOTIi 1 KOHCTPYKLIi amapaTiB B
XIMIYHil 1HXeHepii.

@®K11 3parHicTh pO3paxoByBaTH OCHOBHI IMPOLIECH TEIJIOMAcolepeaayi Ta MacooOMiHy B
TEXHOJIOT15IX HEOPTraHiYHUX 1 OPraHIYHUX 3B’A3YIOUMX Ta KOMITO3UIIIIHAX MaTepialiB

1.2. OcHOBHI 3aBI1aHHS OCBITHBOI KOMIIOHEHTH.

3riHO 3 BUMOTaMHU OCBITHBO-NIPO(ECINHOI MPOrpaMu CTYAEHTU MICHsI 3aCBOEHHS OCBITHBOI
KOMIIOHEHTH MalOTh IIPOJIEMOHCTPYBATH TaK1 pE3yIbTaTl HABYAHHS:

[TP14. TIlpoexTyBaTH KOMIIO3HWIIIMHI MarepiaJd Ha OCHOBI OpraHIYHMX Ta HEOPTraHIYHHUX
3B’A3y4HX BUXOJSMYM 3 €KCIUTyaTallifHUX BUMOT /10 HUX.

ITP15. Po3ymiTi cucteMmy craHiapTH3auii SKOCTI Ta TEXHOJIOTIYHOIO IMPOLECY OEp)KaHHS B
ragy3l KOMIO3MLIHHUX MaTepialiB Ta BUKOPHCTOBYBATHM 1i Ml TNPOEKTYBaHHS TEXHIYHHX
pETIaMeHTIB

3rinHo 3 BUMOramMu ocBiTHbO-npodeciiiHoi MporpamMu cTy1eHTH MaIOTh OTPUMATH:

3HAHHA:

— 0COOJMBOCTEH TEXHOJOTIT BUTOTOBJICHHSI KOMIIO3UIIIHHIX MaTepiaiB;
— HAyKOBHX OCHOB CTBOPEHHSI KOMITO3UIIIHHUX MaTepiaiB;
— (hi3UKO-XIMIYHHUX OCHOB TTIBKOYTBOPEHHS,

— OCHOB TEePepOOKH MIACTMAC HAa CYYaCHUX TEXHOJIOTISX JiHIsIX;
— TEXHOJIOT1 BUTOTOBIEHHS BUPOOIB, iX MOAIT Ha OKpeMi omepauiiHi OJI0KH,
MOKA3HUKH TEXHOJIOTIYHUX MPOIIECIB Ta CITIOCOOW BU3HAYCHHS OCHOBHHX 3 HUX.

YMIHHSA:

- BUpINIYBaTH 3a7ayl ONTHUMI3allli BBEAEHHS CHEI[laJIbHUX J00aBOK 3 METOI0
Moau(iKyBaHHS IMOBEPXHi 1 CTPYKTYPH MaTepiais;

- BHpIIITyBaTH 3a1a4i (Hi3UKO-XIMIYHUX OCHOB TE€XHOJIOTIi (hOPMYBaHHS KOMIO3UITIMHUX
MarepianiB pi3HOMaHITHOT XIMIYHOI IPUPOIH;

— BH3HAYATH JJIsl JIFOOOTO TIEBHOTO BUPOOY TEXHOJIOTiI0 MOTO BUTOTOBJICHHS, BUXIJIHI
MaTepiaau 1 CKJIaJ Ta KUIbKICTh KOMIIOHEHTIB (pELEeNnTypy), TE€XHOJIOTIYHI MapamMeTpu MpoLecy



nepepobku [TIKM y Bupobu;

— BUSIBIITH Opak MPOAYKIIi NMPH BUTOTOBJICHHI BUPOOIB 1 MpUIMAaTH 3aX0au Ui iX
YCYHEHHS;

— BUSABIATH "By3bKi" MiCIsl B BUPOOHUYOMY JIAHIIIOTY, JaBaTH pEKOMEHJalli Ha iX
TOpoOKy (rmepepoOKy) 3 METOIO TiIBUIIIEHHS SKOCTI BUPOOIB Ta IHTEHCUBHOCTI MPOIIECY B IIIIOMY;

— JaBaTH Mpomno3ullii 3 Moaudikaiii MmoaiMepHOro Marepiany Uisl Ofep>KaHHS HOBHX
MO3UTHUBHUX BiacTuBocTel BUpoOiB 3 [TKM.

JOCBI:

- BUKOPHCTAaHHSl €KCIUTyaTalliiHUX BJIACTUBOCTEH KOMIO3MLIMHUX MaTepiamiB Y
BUPOOHUYO-TEXHOJIOTTUHIM Ta HAyKOBO-IOCIIHULIBKIH iSJIbHOCTI,

- 3aCHOBYBAHHSI CyYaCHHX METOJIB IMOKPHUTITIB fK 3aco0y 3axucTy MarepiajiB BiJ
pyVHYBaHHS.

2. IIpepekBi3uTH Ta  NOCTPEKBI3UTHM  OCBiTHBOI KOMIIOHeHTH (Micue B
CTPYKTYPHO-JIOTiYHil cXeMi HABYaHHA 32 BiANOBIIHOI0 OCBITHHOI0 IIPOIPAMOIO0)

3a3Haua€ThCS TMEPeliK OCBITHIX KOMIIOHEHT, 3HaHb Ta YMiHb, BOJOMIHHS SIKHUMHU HEOOXigH1
CTYIIEHTY JJIsl yCITIIHOTO 3aCBOEHHS OCBITHHOI KOMITOHCHTH

. o 3aranpHi BiioMocTi mpo OyloBy Ta peakiiiiHy 37aTHICTh OpraHiYHUX
OpraniuHa xiMist
pEUOBHH

OcHoBHI MOHATTS 1 3akoHU Ximii. BynoBa atoma. Ilepionnynmii 3aKoH.

3aranpHa Ta HEOpPraHiuyHg _. . ., ) . )
XiMivHiii 3B’5130K Ta OynoBa MoJiekys1. OKMCHO-BIAHOBHI peakitii. Teopis

Ximist
KOMIUIEKCHHUX CIIOJIYK
Marepiano3HaBCTBO
HEOpraHIYHUX bynoBa 1 BimacTHMBOCTI MarepialliB, METOAM BHUMIpY MapaMmerTpiB i

OpraHIYHUX 3B'S3YIOUYWY BIACTUBOCTEH MaTepiamiB. OCHOBHI €KCIUTyaTalliiiHi XapaKTepUCTUKH Ta

Ta KOMIIO3HUIIIHHUXY TTPU3HAYCHHS TOJIMEPHUX MaTepiajiB

MarepiaiiB

Indopmariitai [Mpunuunu o6poOku iHGopmalii B MareMaTMYHHX TaKeTax Ta
TEXHOJIOT1{ NpOTrpaMHUX MakeTax 3araibHoro nmpusHadeHHs — MS Excel. Po6ora =z

Cy4acHUMHU NporpaMHUMH nipoxykramu: Mathcad, Mathlab

OCHOBHI TIPOIECH, Ta 3MIHU BJIACTHUBOCTEH IMOJIMEPIB MPHU MEPEXOi 3
Ximis 1 ¢i3uKa MOJIIMEpi OMHOTO CTaHy B IHINWKA 3aJIGKHO BII TEMIIEPATypPHOTO PEXKHUMY
nepepooKu

Kpucranorpagis Ta | Kpucramiuni Ta amop¢Hi peuoBuHH. JledhekTu KpucTaniyHOi penriTKu
MiHEepasoris

3HaHHS OTpUMaHl CTyJE€HTaMH B TPOIECI BUBYCHHS 1Ii€] OCBITHHOI KOMIIOHEHTH
3aCTOCOBYIOTHCS HHMH TIPH TPOXO/DKEHHI BHPOOHMYOi MPAKTHMKH Ta BUKOHAHHI OakajJaBPCHKOT
JTUTUIOMHOI pOOOTH.

3. 3micT HAaBYAJBLHOI TUCHHUILTIHA



Po3zxin 1. HaykoBi 0cHOBH cTBOpeHHsI KOMIIO3HIIHHUX MaTepiaJiB.
Tema 1.1. Beryn. Knacudikamis KOMOO3HIIHHUX MarepialiB, MPUHIMIN Jii KOMITO3UINHA Ta i
3MIITHEHHSI.
Tema 1.2. 3aranbpHa XapakTEPUCTHKA OCHOBHUX KOMITOHEHTIB KOMITO3HUIIIHHUX MaTepiaiB.
Tema 1.3. Ximist moBepXHI MiHEpaJbHUX HAIIOBHIOBAYiB.
Po3aia 2. Oco0auBOCTI TeXHOJI0TiT BUPOOHUITBA KOMIIO3UIIITHUX MaTepiaJiB.
Tema 2.1. B’spxydi MaTepiaiu sIKk OCHOBA KOMITO3UITIH.
Tema 2.2. TIpouecu B3aemonii B cucTeMi 3B’ s13yt0ue — MiHEpaJIbHUN HAIIOBHIOBAY.
Tema 2.3. OcHOBHI (pi3MKO-MeXaHI4HI 1 eKCIUTyaTalliifHi BIACTHBOCTI KOMITO3UIIIMHUX MaTepiajiB
¢bakTopu, 110 X BU3HAYAIOTb.
Tema 2.4. Metoau crabimi3zarii i 3aXUCTy KOMITO3HIIIMHUX MaTepialliB.
Po3zaia 3. [osivepHi koMno3uuiiiHi MmaTepiasu.
Tema 3.1. 3anexxHICTh YMOB IEPEPOOKH Bi PEOJIOTIYHOTO CTAHYy PO3IUIABY IIACTMAC.
Tema 3.2. BrumB okpeMuX BIaCTUBOCTEH IJIACTMAC Ha MPOLIEC MepepoOKu
Po3nin 4. ®iznko-xiMiyHi 0CHOBH IJIIBKOYTBOPEHHSI.
Tema 4.1 3aranbHi BiIOMOCTI PO TUTIBKOYTBOPEHHS.
Po3xin 5. TexHoJioriss BUpOOHMUTBAa KOMIO3HMIIHHUX MaTepiajiB Ha OCHOBiI HeOpraHidYHHMX
B’ SKY4MX.
Tema 5.1. BucokotemmneparypHi Kiei i MOKPUTTSL.
Tema 5.2. OcobauBOCTI NPOIECIB B3a€MO/IIi MiHEPAJIbHUX 3B A3YIOUUX 3 MOBEPXHEIO IUCIEPCHU
HalOBHIOBauiB.
Tema 5.3. JlectpykTuBHi pakropu Ta MeTonu cradimizamii KM.
Po3aia 6. TexHoJiorisi nepepo0Kku mojiMepHuX KOMIO3UIIMHNUX MaTepiaJiB.
Tema 6.1. Knacudikanis meroais nepepodku ITIKM.
Tema 6.2. TexHoOr{ MATOTOBKH PO3ILIaBy 1 popMyBaHHS BUPOOIB.
Tema 6.3. OcobnuBocTi TexHomnorii nepepoOku [IKM 3 TepMOmIacTUYHOI MaTPHIIEIO.
Tema 6.4. OcobmuBoCTi TexHONor1# mepepooku [TKM Ha 0CHOBI PeaKTOILIACTIB.
Tema 6.5. lllsxu crBopernst nmomidynkiioHabHuX [TKM 3 KOMIUIEKCOM 3aJaHUX BIIACTUBOCTEH.

4. HapuaJbHi MaTepiaju Ta pecypcH

HaBuanpHi Marepianu, 3a3HadyeHi HUXXYE, OOCTYHHI y Oi0mioTell YHIBEpCUTETY Ta Y
6i0mioreni kadeapu XiMiuHOI TEXHOIOT1i KOMIO3ULIHHUX MarepianiB. OO0B’A3KOBOIO 1O BUBYEHHS
€ 0a3oBa JiTeparypa, iHII Marepianu — (akyabraTuBHi. Po31iau Ta TeMu, 3 SKUMHU CTYACHT Ma€
03HaOMHUTHUCH CAMOCTIHHO, BUKJIA1a4y 3a3HaYa€ Ha JICKIIHHUX Ta J1a00paTOpHUX 3aHATTAX.

ba3oBa

1. TeopeTnyHi OCHOBM Ta TEXHOJIOTiS BHUPOOHUITBA MOJIMEPHUX KOMIIO3ULIHHUX
Matepiams : HaBd. 11oci0. / E. O. Cnopsrin, K. €. Bapnan. — . : Bug-so /IHY, 2012. — 188 c.

2. Konocos O.€. OnepkaHHs BOJTOKHUCTOHAIIOBHEHNX PEAKTOIUIACTUYHUX MONTIMEPHUX
KOMIO3MLIHHUX MaTepiaiiB 13 3aCTOCYBaHHAM YIbTpa3ByKy (Monorpadis) / O.€. Konocos, B.I.
Cisenbknuii, O.I1. Komocosa. — K.: BIIK «ITomitexnika»y HTYY «KIII», 2015. — 295 c.

3. Cy6epnsk  O.B., bamrannuk ILI. Texnomnoriss mnepepoOKu MOJIMEPHUX Ta
KOMIO3MLIHHUX MarepiainiB. — Kuis.: 2006. - 270 c.

4. B’sxyui marepiamu: Ilinpyunnx / P. @. Pynosa, JI. 1. JIpopkin, O. JI. Jipopkin, FO. JL.
Hocoscokuii — K. : Ocuosa, 2012. — 448 c.



JlomaTkoBa
5. ByniBenbne matepiano3naBcto : [ligpyunuk. / [I1. B. Kpusenko, K. K. ITymkaprsoBa, B. b.
Bbapanoschkuii Ta iH.]; 3a pen. I1. B. Kpusenka. — K. : TOB YBIIK «ExcO06», 2004. — 704 c.
6. [Tamenko O.0., Cep6in B.I1., CrapueBcbka O.0O. B'sxkyui marepianu. — Kuis: Buia mikona,
1995. -416 c.

Indopmauniiini pecypen

7. Hucranniiauit kypc Google G Suite for Education. Pexxum noctymy: Google
Classroom (Google G Suite for Education, nomen LLL .kpi.ua, mnardopma Sikorsky-distance); kox
JIOCTYIIY - 32 3alpPOILICHHAM BUKJIa1a4a.

HaBuaabpHuii KOHTEHT

5. MeTonnka onaHyBaHHS HABYAJIbHOI JUCHUILIIHU (OCBITHHOT0 KOMIIOHEHTA)
Jlekuiiini 3aHATTS

BuuntyBaHHS JEKIi 3 AMCUUIUIIHU IPOBOJUTHCS MAapaJIeIbHO 3 BUKOHAHHIM CTYACHTAMHU
1a00paTOpHUX Ta MPAKTHYHUX POOIT Ta PO3MIAIOM HUMH NMUTAHb, IO BUHOCATHCS HA CAMOCTIHHY
poOorty. IIpu uurtaHi nekiiil 3acTocoByIOThCS 3aco0u uist BieokoHpepenuiit (Google Meet, Zoom
TOII0) Ta UTFOCTPAaTUBHUI MaTepiall y BUIISAI MPEe3eHTalll, rpadikiB Ta pUCYHKIB, K1 PO3MIILIEHI
Ha miatdopmi Sikorsky-distance [7]. Ilicms kokHOT JEKIi pPEKOMEHIYETHCS O3HAWOMUTHUCH 3
MmarepiajamMH, pPEeKOMEHJIOBAHUMH JUIsl CaMOCTIMHOTO BHBUYEHHS, a Iepell HACTYMHOK JIEKLIEH —
MOBTOPHUTH Marepiaj MonepeIHboi.

Ne |lara Onmuc 3aHATTA

1 1 THKIEHD Po3ain 1. HaykoBi 0CHOBH CTBOPEHHSI KOMIIO3MUIITHMX MaTepiaJiB.

Tema 1.1. Beryn. Knacudikanmia komMnosuuiiiHux MmarepiaJis,
NPUHLIMIN il KOMIIO3UIiH T iX 3MillHEHHS.

Beryn. Xapakrepuctuka i kinacugikarliss KOMIIO3UIIIHHAX MaTepiaib.
3MicT 1 3a4adi Kypcy 3 Apyrumu jgucuuiiiHamMd. CTaH 1 OCHOBHI
HAMpsIMKKA PO3BUTKY BHPOOHHIITBA KOMITO3UIIIHHUX MaTepiamiB B
Vkpaini Ta 3a KopaoHOM. OCHOBHI MOHATTA. IcTopis PpO3BUTKY
BUPOOHUIITBA KOMITO3UIIHHUX MarepiaiiB. Poib BITYM3HIHUX BUCHUX B
PO3BUTKY BHPOOHMIITBA KOMIIO3UIIHHUX MatepianiB. [lpuHmmnu nii
KOMIO3MLiA Ta iX 3MminHEeHHsA. OCHOBHI TEOPETHYHI TEepEeIyMOBH
CTBOPCHHS  KOMIIO3HWIIIMHMX  MmarepianiB.  JlucmepciitHO-3MiITHEeH]
KOMITO3HIIIFiHI MaTepiaiy. 3MIIHCHHS BOJOKHAMH.

2 1 TmxneHs Tema 1.2. 3aranbHa XapaKTepHMCTHKAa OCHOBHHMX KOMIIOHEHTIB
KOMIO3UIIifHMX MaTepiaJiiB.

OCHOBHI KOMIIOHEHTH KOMIIO3MILIMHUX MarepiainiB. BusHaueHHs Ta
kjacudikanis 3B’a30K. HeopraniuHi 3B’43KH (HOPTIAHALIEMEHT, piJKe
CKJIO, 301, okcuiu, Qocdarhi, amomodocdarni, xpomdpocdarHi Ta
amomoxpomdocdarai 3B’s3ku). [lonsaTrs ta BuzHaueHHs. Crocobu i
OCHOBHI ()13MKO- XIMiuHi ITpOIeCH BUPOOHULITBA. TE€XHOJIOTIUHI CXeMHU.
Cnocobu orBepaHeHHS. OCHOBHI XapaKTEPUCTUKH HEOpPraHIuHUX




3B’A30K — CKJIJ, CTPYKTypa, TBepAiHHsA. OpraHiuHi i KpeMHilopraHiuHi
nosiMepHi  3B’s3ku.  DeHon  dopmanpaeriam, CKiIamHi  nomedipw,
eMOKCUIM, Toniamian, ¢ypaHd 1 eJIEeMEHTOOpraHiuHi MoJiMepu
0COOJIMBOCTI OTPUMaHHS 1 BHKOPUCTAHHA B CKJIaJl KOMITO3HITIHHUX
Marepiais.

2 THKJIEHD

Tema 1.3. Ximisi moBepxHi MiHepaJIbHUX HAMIOBHIOBAYiB.

3aranpHi BiacTUBOCTI TBepaoi moBepxHi. Ckmaj i OyaoBa MOBEpxXHi
OKCUIIB Ta CcuiikaTiB. Yucrora TOBEPXHI, MAaKpo- 1 MIKpOpenbed,
rizpo¢diabHicTh 1 TiApodoOHICTh, MOBEPXHEBA EHEPTisl, eNeKTPUYHHIA
3apsiji MOBEPXHi, 3MOUYYBaHICTh. METOAMKH BHW3HAYCHHS 3MOYYBaHHS
HOBEPXHI JTUCTIEPCHUX CUCTEM OpraHiYHUMU pianHamu.
XapaKkTepuCTHKa EHEPreTUYHOr0 CTaHy MoBepXHi. KucmorHo-myxHi
BJIACTUBOCTI TIOBEPXHI OKCHAIB 1 cuiikaTiB. XiMiuHI peakmii B
MOBEPXHEBOMY INMapi TBEPAMX Tl IX MexaHi3MH. MeToam OILiHKH
€HEepPreTUYHOrO CTaHy IMOBEPXHI OKCHIIB 1 CHIIIKATIB.

2 THOKIIEHD

Po3ngia 2. Oco0anBoCTi TEXHOJIOTiII BUPOOHMITBA KOMIO3MIIHHUX
MmarepiaJjib. Tema 2.1. B’siskyui MmaTepiajiu ik 0CHOBa KOMIIO3H L.
TexHosoriss BUPOOHMIITBA KOMITO3UIIIMHMX MarepiajdiB Ha OCHOBI
HEOPTaHiYHUX B’SKyduX. BucokoTemmeparypni kmei i mokpurrs. Ix
ckiaaa. OcoOmuBocTi mNpuUrotyBaHHsS KoMmmo3uiid. IlpoekryBaHHS
ckiany kiero. XKapomilHi, BOTHETPUBKI 1 TEIUIOI3OMAIIIHI MaTepiaim.
Ckiaz, BIACTHBOCTI, OCOOJMBOCTI BHMIOTOBIICHHS. TeXHOJIOTIS
BUPOOHUIITBA KAPOMIIIHUX, BOTHETPUBKHX 1 TEIUIOI30JAIMHAX
KOMITO3HMIIIHHUX MarepianiB. BmactuBocTi 1 007acTi BHUKOPHCTaHHS
KOHCTPYKIIMHUX MaTepiajiiB Ha HEOPraHiYHUX 3B’ sI3KaX.

3 THKIEHD

Tema 2.2. IIpouecu B3aemoaii B cucTeMi 3B’s13yl0ue — MiHepaJbHUI
HAMOBHIOBAY.

Oco6nuBOCTI  MPOLECIB  B3a€EMOJIT  MIHEpAJbHUX 3B SA3yIOUMX 3
MIOBEPXHEIO JMCIEPCHUX HArmoBHIOBa4YiB. DakTopw, IO BHU3HAYAIOTH
npoTikaHHA mpoueciB B3aemonii. Illnsaxu ix iHTeHcHdikamii. [Iponecu
B3a€MOJIi TMONIMEPHUX 3B SA3YyIOUMX 3 TIOBEPXHEI0 MIHEpAIbHUX
HaloOBHIOBaYiB. Y4acThb XIMIYHO AaKTHBHUX TPyl 3B’S3yI04Oro i
MOBEPXHI HaINlOBHIOBaYiB B npoueci B3a€EMOII. Posb
KPEeMHIMOpraHiYHUX  ampeTiB.  B3aeMO3B’A30Kk  MDK  CTyHeHEM
3aBEPIICHOCTI TPOLECIB XIMIYHOI B3a€MOJIi B CHUCTEMI MiHEpaJbHUU
HATOBHIOBaY — 3B’s3ytoue Ta (i3UKO-MEXaHIUHUMHU 1 eKCIUTyaTaliiHuMuU
BJIACTUBOCTSIMU. KOHIICHTpYBaHHS €HEPTii Ha TpaHuIll po3moaiuTy das.

3 THXXIIEHD

Tema 2.3. OcHoBHi ¢izuko-mMexaHiuni 1 exkciuryaramiiHi
BJIACTHBOCTI KOMINO3MUIHHUX MarepiadiB i ¢daxropn, mo ix
BU3HAYAIOTh.

@di3uko-MexaHiuyHl 1 JedopMaliiiHi BIaCTUBOCTI KOMITO3MLIMHUX
MmarepiajiiB. 3aJeXHICTh eKCIUTyaTallilHUX BJIACTUBOCTEH (TyCTHHA,
TEIUIOCTIHKICTh, €NeKTPOOMip, €NeKTPUYHA MILHICTh, JI€JIEKTPUYHI
BTpaTH 1 MOJsApH3alig) BiJ CKIaxy 1 CTPYKTypd KOMIO3HMLIHHUX
marepianiB. IloHATTS npo pyHHYBaHHS, MILHICTh 1 J€QEKTHICTb.
Knacudikauis Ta xapakTepucTHKa OCHOBHUX JECTPYKUIHHUX (aKkTopiB
(dakTopu 30BHINIHBOTO CEPEIOBUINA, KOPO3IMHO-aKTUBHI CEPEIOBHINA,
010JI0T14HI IIKITHUKU, €JIEKTPOMArHiTHE BUIIPOMIHIOBAHHS, ITiJIBUIICHI
TEeMIIepaTypH, epos3iiiHa is 1 1HmI.). SIBuIe cTapiHHA OpraHiYHUX
MIOJIIMEPIB.

4 TWKIEeHb

Tema 2.4. Meronnm cradumizanmii i 3axMcTy KOMIO3HMLIiHHUX
MarTepiaJis.




Metoau crabimizamii 1 3aXMCTy KOMIO3WIiHMX MarepiamiB. Ckuan i
BJIACTUBOCTI PEYOBHH, III0 BUKOPUCTOBYIOTHCS I cTabimizarii
BJIACTUBOCTEH HEOPTaHIYHMX 1 MOJIMEPHUX KOMIO3HLIHHUX MaTepiais.
Mexanizm  ix crabumizyrouoi mii. OcoOJMBOCTI  BHUKOPUCTAHHSA.
Kpewmmniifopraniuni rigpodo0i3yroui piHH, IO BUKOPHCTOBYIOTHCS
JUIST 3aXHMCTy KOMIIO3UTIB. MexaHi3M 3axHMcHOi il JakogapOoBHUX
nokpuTTiB. OcobnmuBocTi (popmyBaHHs JakopapOOBUX TMOKPHUTTIB Ha
MOBEPXHI KOMITO3UIIMHUX MarepiaiiB. EQexkTuBHICTP BHUKOpHUCTAHHS
3aXMCHUX JakogapOOBUX MOKpUTTIB. Bumorm cranmapty A0
nakogapOOBUX MarepiaiiB, IO BHUKOPUCTOBYIOTHCS [UJISI 3aXHUCTy
KOMITO3HITIH.

4 THKOECHD

Pozmin 3. Ilosimepni kommo3umiiini marepiaau. Tema 3.1.
3ajexxHicTh YMOB INepepo0KH Bil peosIOriYHOr0 CTaHy PO3IIABY
miactmMac. PeojoriuHi  ocoOnmmBOCTI  Tporiecy Tipu  opMyBaHHI
BUpoOiB. EnacTruHa TypOyleHTHICTh MpH Teuii pO3IUIaBIB IMOJIMEpIB.
Penakcamiitni mpouecu. Yac penakcamii. PemakcamidHuii  CHIEKTp.
EnacTuuHe BiIHOBJICHHS CTPYMEHIO PO3ILIABY IJIaCTMAC.

5 Tk eHb

Tema 3.2. BuiuB okpeMHX BJIACTHBOCTEHl IJIacTMAac Ha mpolec
nepepodku. Teruroi3wuHi BIACTUBOCTI TUIACTMAC 1 iX BIUIMB Ha
npoiiec nepepoOku. TermmodizudHi BIACTUBOCTI IJIACTMAC 1 iX 3B'I30K 3
nepepobisiemictio. TepMoMexaHiYHMH Ta JUQEpPEHIIHHO-TEPMIYHUNA
aHajizu. TpuBamicTh TEPMOCTIMKOCTI  ToJiiMepiB. TexXHOJOTI4HI
BJIACTUBOCTI IUIacTMac. TeKydicTh Ta 1i BUKOPHUCTAHHS B TEXHOJOTil
nepepoOku momiMepiB. [Toka3HUK TEKy4OCTi PO3IIaBy TEPMOILIACTIB.
TekydicTh  TEPMOpEaKTHBHHX Ipec-marepiaiiB. XapaKTepHUCTUKU
BHUXIIHOI MOJIMEPHOI CHPOBHHMU.

10

5 TMKIEHD

Poznin 4. dizmko-ximiuHi ocHOBM miIiBKoyTBOpeHHs. Tema 4.1
3araJjbHi BiTOMOCTi PO MJIIBKOYTBOpPEHHS.

[IniBkoyTBOpeHHs, 110 BiAOYBalOTbCS B pe3yibTaTi  XIMIYHHX
nepetBopeHb. llomiMepu3amis 1 TOJNIKOHJAGHCALllS Ha IOBEPXHI
niiokk. Crnocodu  oTBepaKeHHS MNOKpUTTIB. KOHBEKTHMBHUH,
TepMoOpaaiallifHui, IHAYKUiIHHUN cnocoOu. OTBepIKEeHHS MOKPHUTTIB
nig niero YO-sunpomiHioBaHHS. PanianiiiHe OTBEpIKEHHS MOKPUTTIB.
OuwieHHs ra3iB, IO BiXOJATH 13 CYUIHMIIBHUX Kamep. 3aXUCT TOBKIJUIS
IIpY BUKOPHCTAHHI CyIIMIBHUX KaMep.

11

6 TYXIIEHD

Pozgin S. Texnosorisi BUpOOHHIITBA KOMIO3ULIHHNX MaTepiaaiB Ha
OCHOBi Heopra”iynmx B’suKyunx. Tema 5.1. BucokxoremmepartypHi
kel i mokpurTa. Ix cknan. OcoGnIUBOCTI MPUTOTYBAHHS KOMIO3MILIM.
[IpoexryBanuss  ckimamy — kieto.  JKapowimHi, BOTHETPUBKI 1
Teroi3oNsmiiHi ~ Mmarepianu. Ckmala, BIACTHUBOCTI, OCOOIUBOCTI
BUTOTOBJIEHHS. TeXHOIOrisl BUpOOHUIITBA )KaPOMILIHUX, BOTHETPUBKHX 1
TEIUIO130JISIHUX KOMIO3UIIIHIX MaTepiaiB.

12

6 TYDKIIEHD

Tema 5.2. OcoOamBocTi mnpoueciB B3aemMoaii MiHepaJbLHUX
3B’SI3yI0UMX 3 NMOBEPXHEI0 TUCIEePCHUX HanoBHIOBaviB. Dakropu, Mo
BU3HAUAIOTh  MPOTiIKaHHA  mporeciB  B3aemomii.  Illmaxm  ix
iHTeHcugikamii. YdyacTh XIMIYHO aKTHUBHHMX TPyl 3B’S3yH0YOro i
MOBEPXHI HAIIOBHIOBAUIB B IIPOIIEC] B3a€EMOIII.

13

7 THKIIEHD

Tema 5.3. JlectpykTuBHi (pakTopu Ta Metoau cradimizamii KM.
Knacudikamis Ta xapakTepucTHKa OCHOBHUX JECTPYKUIHHUX (PaKTOpiB
(dakTopu 30BHINIHBOTO CEPEIOBUINA, KOPO3IMHO-aKTHBHI CEPEIOBHINA,
010JI0T14HI IIKITHUKH, €JIEKTPOMArHIiTHE BUIIPOMIHIOBAHHS, ITiIBUIICHI
TeMIIEPATypH, epo3ikiHa Jisd i T.1.).




Metoau crabimizamii 1 3aXMCTy KOMIO3WIiHMX MarepiamiB. Ckuan i
BJIACTUBOCTI PEYOBHH, III0 BUKOPUCTOBYIOTHCS I cTabimizarii
BJIACTUBOCTEH HEOPTaHIYHMX 1 MOJIMEPHUX KOMIO3HLIHHUX MaTepiais.
Mexani3M ix cTabinai3zyrodoi Aii. OcoOIMBOCTI BUKOPHUCTAHHS.

14 |7 TxnaeHb Poznin 6. TexHoJioriss mepepoOKM MNOJIMEPHUX KOMIO3HIiHHUX
marepiaiaiB. Tema 6.1. Knacudikanis meroniB mepepooxu ITKM.
TexHONOril MATOTOBKU TMOMIMEPHUX KOMITO3HINIA 70 TEPEepOOKH.
TexHomorii MIATOTOBKKM BHXITHUX TOJIMEPHUX KOMIIO3UIIIKA 110
nepepoOku. 3MIIIyBaHHS CHUIKHX PEYOBHH Ta CHUIKHX 1 PIAMHHUAX
KOMITOHEHTIB y OapaOaHHUX 1 ABOCTAIIWHUX 3MilllyBayax; 3MilTyBaHHSI
KOMITOHEHTIB y B’S3KO-TEKy4OMYy CTaHI Ha BaJbLAX, Y POTOPHUX
3MillyBayax, B ekcTpyraepax. ['panymoBanHs miuactmac. TabiaeTyBaHHS
TEPMOPEAKTUBHUX IPEC-MaTepiaib.

15 |8 TxaeHn Tema 6.2. TexHoJiorii miAroTOBKM po3mnJiaBy i GopMmyBaHHS BUPOOIB.
TexHomorii eKCTpy3iifHOI MiArOTOBKM pO3IUIABY IUTACTMAac. 3araibHi
noHATTS. CriocoOu miaroToBku po3miaBy. OcoONMBOCTI €KCTPY31HHUX
TEXHOJIOTIH 1 oOmagHanHsA. OgHOYEPB’sIYHI, JBOYEPB’SIYHI, AMCKOBI 1
KOMOIHOBaHI €KCTPyAepH, MPUHIUN iX poOoTu. SKicHUI aHani3 poOoTH
OJTHOYEPB'STYHUX eKCTpyAepiB. OCOOIMBOCTI MIATOTOBKH PO3IUIABY TPU
¢i3uuHOMY Ta XiMIYHOMY BCHIHIOBaHHI IJjlacTMac. BemiHIOOY1 areHTu,
npuHIUmM  ix BuOopy. TexHomorii, mo peanizyloTb OAep KaHHS
BCIIIHEHHUX BHPOOIB.

16 |8 TmxaeHb Tema 6.3. QOcoOauBocti TexHosorii mnepepooxku IIKM 3
TEPMOIJIACTUYHOI0 MaTpuuer. EKcTpy3is, JIUTTS M THUCKOM,
BaKyyM- Ta mHeBMOpopMyBaHHA TepmoruiacTiB. OcoOmuBOCTI
IPEeCyBaHHS TEPMOILIACTIB.

17 |9 TuxneHs Tema 6.4. OcoOimBocti TexHosorin nepepodoxku IIKM Ha ocHoOBI
peakTomaacriB. Ilonmepeans miArotoBka marepiaiiB, TaOleTyBaHHS,
npecyBaHHsA. TexHONOTIi Ta 00NaHAaHHS U BUTOTOBJICHHS apMOBAaHUX
TUTACTHKIB, MMyATPY3isl, KOHTAKTHE (hOpPMYyBaHHS.

18 |9 TwxneHn Tema 6.5. Ilasaxum crBopeHHs mnodigpyukmionaabuux I[MKM 3
KOMILJIEKCOM 3a/IaHMX BJjacTuBoOcTell. TeopeTnmuHe OOTpyHTYBaHHS
BHOOPY KOMITOHEHTIB 3aXUCHUX MOMI(YHKI[IOHATBHUX MTOKPUTTIB.
Metoau CyMIIIEHHSI KOMIIOHEHTIB 3aXMCHUX IMOKPUTTIB 1 MpOIECH iX
B3aemofii. OCHOBHI (i3MKO-XIMIUHI 1 eKCIUTyaTalliiHi BJIaCTHUBOCTI
NOMI(YHKI[IOHATBHUAX 3aXMCHUX MOKPUTTIB 1 IUISXH HAIPaBIEHOT 3MiHU
X BJACTUBOCTEHN.

JlaGopartopHi 3aHATTSH

Mertoro 1a60paTOpHUX POOIT € 3aKPIIUICHHS TEOPETUYHHUX 3HAHb, OTPUMAHUX Ha JIEKIisIX
Ta B MpoIEcl caMOCTIHHOI poOOTH 3 JITEpaTypHUMH JKEpelIaMH, B X0/l BUBYEHHS OCBITHBOI
KOMITOHEHTH «OCHOBH TEXHOJIOTII KOMIIO3WUTIB Ta TMepepoOKu moiiMepiBy. Temarnka
nmabopaTopHUX poOIT cHpsiMOBaHA HAa O3HAWOMJICHHS 3 TIpollecaMH, IO NPOTIKAIOTh TpH
YTBOPEHHI 1 TepepoOIli KOMITO3MIIIMHUX MarepiamiB, HaOyTTI HAaBUYKHA IPOBEICHHS
eKCIIEPUMEHTAIbHUX JOCIHI)KEeHb, OINAHYBaHHS METOMIB Ta METOJUK JOCIIIKEeHb, TaKOX
JIO3BOJISIE  y3araJlbHIOBAaTH 1 aHali3yBaTh pe3yJbTaTH BHUKOHAHUX BUIPOOYBaHb, NMPHU LHOMY
BUKOPHCTOBYBATH TEOPETHYHI 3HAHHSA, HAOYT1 Ha JIKILIAX, U1 BUPIICHHS KOHKPETHUX 3a]1ay.



TuwxxaeHn Tema Onuc 3am/1aHOBAaHOL podoTH Tonuun
1 HanosHroBaui it | Busnauenns — ¢gpakmiiiHoro  ckiamy  3a | 2
OyIiBeTbHUX MaTepiajiB. | TOTIOMOTOI0 CHTOBOTO aHalli3y, BOJOTOCTI
BxinHuil KOHTPOJIb METOIOM BHCYIIYBaHHsS, Ta BHU3HAYECHHS
HACHUITHOI Ta ICTUHHOI TYCTUHU
2 3axuct podit 2
3 Busnauenns cTyneHs| 3 BUKopucTaHHsAM npunany «Kuimn» | 2
mucriepcHocTi JIDIT BiJICITIZIKYBaTH 3aIeKHICTh CTyIEHS
nucniepcHocTi JIOK Big wacy aucneprartii.
3axuct poboTH 2
5 AKXTHBHICTh HeMeHTHHX | JocimKeHHs ¢bi3uKo-MexaHIYHUX | 2
cymiei XapaKTepUCTUK Ta BU3HAYEHHS MapOYHOL
MIITHOCTI cyMillel OyIiBEeTbHHUX B’ SHKYUHX
6 3axuct pobotu 2
7 ®i3uuHi BiacTtuBocCTi | [IpoBecTH mNOpIBHSUIBHUI aHai3 BIUIMBY | 2
MOJIMEPHUX Buay HanoBHIoBada [IKM Ha #ioro ¢iznuni
KOMITO3UIIIHHUX BractuBocti. CdopmyBatu 3pa3ku  3a
MarepiaiiB 3aBIAHHAM BHKJIa/1a4a. Buznauntu
TCOMETPUYHY T'YCTUHY I1IKM, Ta
BOJIONIOIVIMHAHHA, BHU3HAUYUTH HOro KyT
3MOYYyBaHHS
8 3axucT podboTn 2
diznyHi BracTuBoCTi | [I[poBecTH MOpIBHSUIBHUN aHali3 BIUIUBY | 2
HOJIMEPHUX KoHLeHTpalii HarnoBHioBaya [IKM Ha ioro
KOMIO3HMLIHHUX ¢i3uuni BractuBocti. ChopmyBaTu 3pazku
MarepiaiiB 3a 3aBIaHHSM BUKIaja4a. Bu3HauuTu
TCOMETPUYHY ryctuny  IIKM, Ta
BOJIOTIOTJIMHAHHS, BHU3HAUYUTH HOTO KYT
3MOYYyBaHHS
10 3axuct poboTH
11 ®di3uKo-MexaHIuH1 O3HalioMIeHHS 3 MmeromaMu | 2
BUIIPOOYBaHHS (13MKO-MEXaHIUHUX XapaKTEePUCTHK dYepes
HaloOBHIOBAaYiB JIOCHiKeHHs  c(opMOBaHUX  3pa3KiB
pi3HuX (hOpM 3 HAIIOBHIOBAYIB
12 3axuct poboTu
13 Mexaniuni BiaacTuUBOCTI | [I[poBecTr TMOPIBHSJIBHUNM aHali3 BIUIMBY | 2
OyniBenbHUX MaTepialiB | BuaAy HamoBHioBada IIKM Ha  iioro
MmexaHiuHi  BiactuBocTi.  CdopmysaTtu
3pa3kd 32  3aBJaHHAM  BHUKJajaya.
BuszHauutu CcTHpaHicTh Ta MILIHICTH Ha
CTHCK
14 3axuct PP. 3axuct pobit 2
15 Hamnucannst MoymibHOT KOHTPOJIBHOT POOOTH. 3aXHUCT pOOIT 2




16 MexaniuHi [IpoBecTn TOpPIBHAIBHUI  aHami3 BIUIUBY | 2
BJIACTUBOCTI KOHIeHTpalii HamoBHIOBadya [IKM Ha iioro
OyaiBEJIbHUX MexaHIyH1 BiacTuBocTi. CpopmyBaTu 3pa3ku
MaTepiairiB 3a  3aBJaHHAM  BHUKJIagada. BusHauuTH

CTHUPAHICTh Ta MIITHICTh HAa CTUCK

17 3axuct pobotu 2

18 [TincymxoBe OsHnaiiomsieHHst 3 pedTHHrOM. 3axucT pooit, | 2
3aHATTI 3/1a4a 3a00prOBaHOCTEH.

CemiHapchKi (MPaAKTUYHI) 3aHATTA

OcHoBHi 3aBJAaHHA HUKJIY MNPAKTHYHMX 3aHATH € 3aKpiHJ’IeHH5{ TECOPCTUIHUX

3HaHb, OTPUMAHUX Ha JEKIisIX Ta B MpPOIECi CaMOCTiiHOI poOOTH 3 JiTepaTypHUMHU

JDKepesaMy, OJepKaHHS JIOCBiy Ta HABUYOK BUKOPUCTAHHS NMPOTHOCTUYHHUX IHCTPYMEHTIB

JUIs. BU3HAUEHHS €KCIUTyaTalliifHOT HaaifHOCTI KOMIO3UIIHHUX MarepiaiiB Ta BpaxyBaHHS

¢dakTopiB ii perymoBaHHS. 3aHATTS YaCTKOBO IPOBOIUTHMYTHhCS MeTOfOM case study
(po3B’si3aHHST TMEBHOI KOHKPETHOI 3adadi 3 minbopy ckmany peuentypu I[IKM, abo

MJIaHyBaHHS MUIAXIB 3MIHM TEBHUX BlacTuBOcTer (keiiciB). Keiicu HamaBaTUMyThCS

BUKJIaJaueM 3a JeKIJIbKa JHIB 0 3aHSITTSL.

Ne

Hama

Onuc 3anamms

1 ToxKeHb

Mikpo MexaHika 1 XapakTep pyWHYBaHHS KOMIIO3HUIIIHA. SBuIe
pyiiHYBaHHS.  MINHICTB,  JKOPCTKICTH 1 B S3KOTPYKHI
BJIACTUBOCTI  KOMIIO3UIIIMHUX MaTepiaiB.

2 TWXKIEHD

MiunepansHi HanoBHioBaui. Ckiag i OyoBa OCHOBHUX BUJIIB
HAIOBHIOBAYiB  (IMCHEpCHI OKCUAM 1 CHJIKaTH, CKJIO- 1
0azanproBi BONOKHA). Di3WKO- XiMiUHI Ta eKCIUTyaTamiiHi
BJIACTUBOCTI HAIIOBHIOBAY1B KOMITO3ULIIHHUX MaTepiaiB.

3 THXKIEHD

@®enon  Qopmanpaerigu, CkIaAHI nomedipu, eMOKCUIH,
nojmiaminu,  QypaHu 1 €JIEMEHTOOpPraHiyHi  IOJIIMEpHU
0COONMMBOCTI ~ OTpUMaHHA 1  BUKOPHCTAaHHS B  CKJAJIl
KOMITO3UIIIHHUX MaTepiaiB.

4 THOKIEHD

Kpemmniitopraniuni anpetu. Ckiaz i Oy1oBa KpeMHIHOPTaHIYHUX
arpetiB. 1lIsgxy HampaBIEHOTO pETYIIOBAaHHS BIIACTHBOCTEH
MOBEPXHI MiHEPAJbHUX HAMOBHIOBAYiB 3 METOK OTPHMAaHHS
KOMITO3UIIHHUX MaTepialliB 3 3alaHUMU BIACTUBOCTSIMHU.

5 THXKIEHD

XapakTeprucTrKa CHEPreTHYHOTO CTaHy MTOBEPXH.
KucnotHo-nmy>kH1 BIACTHUBOCTI TMOBEPXHI OKCHUIIB 1 CHIIIKATIB.
Ximiuni peakiii B HOBepXHEBOMY IIapi TBepAMX Til Ix
MeXaHI3MU.




6 6 THX/IEHD KoHCTpyKIifiHi ~ KOMIIO3MIIIMHI ~ MaTepiaJii  Ha  OCHOBI
MiHEpaJIbHUX B’SOKYYMX 1 BOJIOKHUCTHX  HAIllOBHIOBAYiB.
Oco0iMBOCTI TEXHOJNOTIYHOI cxeMu BHpoOHuuTBa. [lomimepHi
KOMITO3UIINHHI MaTepiajd 3 BOJOKHUCTUMH 1 JHUCHEPCHUMU
HaroBHIOBaYaMu. OCHOBHI CITOCOOM 1X OTpUMAaHHS.

7 7 TXJIEHb B3aeM03B 130K MiXk CTyneHEeM 3aBEpIIEHOCTI MPOIECiB XiMITHOT
B33a€EMOJII1 B CUCTEMi MiHEPAJIbHHI HAITOBHIOBAY — 3B’s3yHOYE Ta
(bi31KO- MEXaHIYHUMH 1 eKCIITyaTalifHUMH BJIaCTUBOCTSIMHU.

8 8 THKJIEHb OcHoBHI (i3UKO-XiMiUHI MPOLIECH, IO MPOTIKAIOTH MPHU KOPO3ii 1
CTapiHHI KOMIO3HILIHHUX MarepiaiiB. 3MiHa (Hi3UKO-MEXaHIYHUX
1 eKCIUTyaTallliHUX BIACTUBOCTEH KOMITO3HIIIHHUX MaTepiaiiB B
mporieci Kopo3ii 1 cTapiHHA.

9 9 TnxneHb OcHOBHI TporiecH pyHHYBaHHS MOKPUTTIB MPHU EKCIUTyarari.
PyiiHyBaHHSI IOKPHUTTIB NpU HarpiBaHHi. PyiiHyBaHHS MOKPUTTIB
npu fii XiMIYHHX peareHTiB. biojoriyHa IOIIKOIKYBaHICTh
MOKPUTTIB. ATMOC(]EepHE CTapiHHS NOKPUTTIB

6. Camocriiina po0oTa cTyleHTa
Camocriifna po6orta crynenta (CPC) npotsrom ceMecTpy BKIIIOYA€E MOBTOPEHHS
JEeKIIIHOTO Marepiaiy, WiATOTOBKY J0 Ja0OpaTopHUX Ta TPAKTHUYHUX 3aHSATh,
oopmIIeHHSl 3BITIB, MIArOTOBKA /0 3aXMUCTy JIaDOpaTopHUX poOiT, BUKOHaHHS PP,
MITOTOBKAa J0 MOMYJIbHOI KOHTPOJIBHOI poOOTHM Ta 10 ek3ameHy. PexomeHgoBaHa
KUTBKICTh TOAMH, SIKa BITBOAUTHCS HA MIATOTOBKY J0 3a3HAYEHHUX BHJIIB POOIT:

Bun CPC KinpkicTh roguH Ha MATOTOBKY

[TinroroBka 10 ayTUTOPHUX 3aHAThH: TOBTOPEHHS 1 — 2 ronuHM Ha THKIEHb
JeK1iiiHOTO MaTepiaiy, o(pOpMIIEHHS IPOTOKOJIIB 3
MPAKTUYHUX Ta J1a0OpaTOpPHUX poOIT, Ta MIATOTOBKA 10 1X

3aXHUCTY
[TinroroBka 1o MKP (moBropeHHs marepiaiy) 2 TomuHU
Buxonanus PP 8 ronuH
[TinroroBKa 10 €K3aMEHY 30 roguu

HoniTnka Ta KOHTPOJIb

7. IlosiTHKA HABYAJIbHOI JUCHHUILIIHUA (OCBITHHOI0 KOMIIOHEHTA)

VY 3BHYaiiHOMY peXuMi pOOOTH YHIBEPCUTETY JIEKIIii Ta Ja00paTopHi poOOTH MPOBOASITHCS
B HABYAJIBHUX ayAUTOPISAX. Y 3MIMIAHOMY PEXKHUMI JICKIIHHI Ta MPAKTUYHI 3aHATTS TMPOBOASTHCS
yepe3 miarhopMy AUCTaHIIHHOTO HaBdaHHS CiKOPChKHi, JabopaTopHi poOOTH — y 1aboparopisx
HaBUYAJILHOTO KOPIyCy. Y AMCTaHLIMHOMY peXHMi BCl 3aHATTS HPOBOAATHCA depes Mmiarhopmy
quctaniiiiHoro HaByaHHA Cikopcbkuid. BinBimyBaHHs JieKLiH, MPaKTUYHUX Ta JaOOpaTOpHUX
POOIT € 060B’I3KOBUM.

Ha moyarky KO»KHOT JIEKIIiT TPOBOANTHCS OMUTYBAHHS 32 MaTepiajJaMy NOMEPEIHbOT JISKIii



13 3acTocyBaHHSAM iHTepakTUBHUX 3aco0iB (Google Forms Tomio). Ilepen mouarkom ueproBoi
TEMH JIEKTOP MOXK€ HAJCHJIATH MHUTAHHS 13 3aCTOCYBAaHHSM IHTEPAaKTUBHUX 3aCO0IB 3 METOIO
BU3HAuEHHsI PiBHA 0013HAHOCTI 3100yBadiB 3a JAHOIO TEMOIO Ta IiIBUIIICHHS 3aI[iKaBICHOCTI.

[IpaBuiia 3axucTy J1a00PATOPHUX POOIT:

1. Jlo 3aXHCTy JIOMYyCKArOThCSA CTYJACHTH, SIKI BUKOHAIM POOOTY Ta oopMIIIH
MIPOTOKOJL.
2. Ha 3axucT BHHOCSTBCS TMHTaHHS, IO CTOCYIOThCS TEOPETHUYHHUX 3acaja Ta

0COOJIMBOCTEI METOAUKHM BUKOHAHHS JTaHOT POOOTH.

3. Buxonanus po6otu Ta ii 3axuct ouiHtoeThes 3riiHo PCO Ta BUCTaBISETHCS
3arajbHa OIliHKa 1 poO0Ta BBAXKAETHCS 3aXUINECHOIO.

4. HecBoewyacHi 3axuct 1 BUKOHaHHS poOOTH 03 TMOBaKHOI NPUYNHU
mTpadyroThCs BIAMOBIIHO 10 MPaBUJI IPU3HAUYEHHS 3a0X0UyBaJIbHUX Ta IITpapHUX OaliB.

[IpaBusa npu3HAYCHHS 3a0X0UYBAITBHUX Ta MTpadHUX OaiB:

1. HecBoeuacHe BuKOHaHHS J1aOOpaTopHOi poOOTH 0€3 MOBAXKHOI NMPUYHUHH
mrpadyroThes 1 6amom;

2. HecBoewachuit 3axuct pobGotu 0Oe3 moBakHOi mpuuuHU ITpadyrorbes 1
Oajom;

3. BincyTHicTh Ha MOAYNBHIN KOHTpPONBHIN po0OOTI 0€3 MOBaXKHOI NMPHUUMHH
mrpadyroThes 1 6anom;

4. 3a akTUBHY poOOTY Ha JieK1ii Ta 1a00paTOpHOMY 3aHSTTI HApaXoBY€EThCS 110 1
3a0X04yBaJIbHOTO Oaity (ayie He OibIne 5 OamiB Ha cEMECTp).

8. BI/I)II/I KOHTPOJIKO Ta peﬁTHHFOBa CUCTEMA OIIiHlOBaHHH pe3y.m,TaTiB HAaBYaHHA
(PCO)

Buau KOHTpOJTI0 BCTAaHOBIIIOIOTHCS BiAMOBIAHO 70 [TonokeHHS PO MOTOYHMM, KaJICHIapHUH
Ta ceMeCTpOoBUii KOHTpOIb pe3ynbTariB HaBdaHHs B KIII im. Irops Cikopcbkoro:

1. LloTo4yHuMil KOHTPOIIE: poOOTa Ha MPAKTUYHMX Ta JaboparopHuX 3aHATTAX, MKP, PP.

2. Kanenmapuuii KOHTPOIb: MPOBOAUTHCS ABIUl HA CEMECTP SIK MOHITOPUHT TOTOYHOTO
CTaHy BUKOHAHHSI BUMOT CHIIa0ycy.

3. CemecTpoBUH KOHTPOJIb: MUCHMOBUN €K3aMEH.

PeiiTuHroBa cucremMa OiHIOBAHHS Pe3yJIbTATIB HABYAHHS
1. PelTuHr cTyneHTa 3 KpPEIWTHOTO MOAYJS pO3paxoByeThes Buxoasuu i3 100-6ampHOT

mKkanu, 3 HuX 60 OamiB ckimamae craproBa mkana. CTapTOBUM PEUTHHT (MIPOTSATOM CEMECTPY)
CKJIaJAa€ThCs 3 OaliB, 0 CTYJCHT OTPUMYE 3a:

—  HaIHMCaHHS MOIYJBHOI KOHTPOJIBHOI poOOTH;

—  BHUKOHAHHS NPAaKTUYHUX POOIT (9 ceMIHAPCHKUX 3aHSATH);
BHKOHAHHS JJaOopaTopHUX pooiT (8 poliT);
—  BUKOHaHHs PP.



2. Kpurepii HapaxyBaHHsI 0aJiiB.
2.1. PodoTa Ha 1a00paTOPHUX 3aHATTAX:
BaroBuii 6an — 2. MakcuManbHa KIJIBKICTH OalliB Ha YCiX J1a0OpaTOpHUX 3aHATTAX
nopiBHIOE: 2 6anu X 8§ poOiT = 16 Ganu.
Kpumepii ouintoeannsn
2 Ganu - 6e3MOMIIIKOBE BUKOHAHHS Ta OPOPMIICHHS @yOumopHo2o Ta 00OMauHb020 3aBIaHHSI,
3aXHUCT POOOTH i Yac 3aHsITTS,;
1 Oanm - HemoBHEe BUKOHAHHS 3aBIAaHHSA BHKJIajada abo MpoBeaeHHs poOoTH 3 rpyOummu
MOMIJTIKaMH, IO TiUIATal0Th TOOTPALIOBAaHHIO, 3aXUCT POOOTH 3 3aTPUMKOIO Y 2 3aHATTS;
0 6aniB - BIICYTHICTb Ha 3aHATTI 6€3 MOBAKHUX NPUYHH.
2.2. MoayabHa KOHTpPoJIbHa pobora (MKP)
Baropmii 6an — 13. MonynpHa KOHTpoNbHA poOoTa y ¢GopMi TECTy CKIATAEThCA 3 26
NMUTaHb (TIPaBUIIbHA BIAMOBIIb HA KOYKHE MUTAaHHS OLIHIOETHCS B 0,5 6ana). MakcumalibHa KUTbKICTh
6amiB gopiBaioe: 0,5 6an X 26 murans = 13_0aiis.

2.3. Po0oTa Ha NpaKTUYHUX (CEMIHAPCHLKHUX) 3aHATTAX:
Barosuit 6an — 3. MakcumanbHa KUIBKICTh 0OaliB Ha yciX J1abOpaTOpHUX 3aHATTSIX
nopiBHIOE: 3 6amu X 8 poOiT = 24 _0ann.
Kpumepii oyinrosanns
3 Oanym — aKTWBHAa Yy4YacTh, IOBHAa BIAMNOBib Ha I[IOCTaBJICHE 3alMTAHHS, IIKABHUH,
HEOpAWHAPHUI MiJXiJ 10 BUPIIEHHS NMPOOIEMH 3 ONPAIIOBAaHHIM HOBITHBOI JIiTEpaTypH;
2 Oanmy — TOBHA, BUpPa3Ha 3MICTOBHA JIOMOBiAb 32 TEMOIO NHUTAHHS, IO Oa3yeTbcs Ha
JEKIIHHOMY MaTepiai;
1 Gajn - cxemaTW4Ha BiJINOBIb, OPIEHTALlIS B 3arajJbHUX MOHATTAX 1 TEPMIHAX;
0 GajiB — BiIMOBA BiJIITOBIIaTH 200 BiJICYTHICTh Ha 3aHATTI 0€3 MOBAXKHUX MTPUYHH.

2.4. Buxkonanuns PP
Baroswii 6an — 7.
Kpumepii oyinrosannsn

7 _GaniB — moBHa BiaNoBiab, He MeHIe 90% moTpiOHOT iH(OpMAaIIii, III0 BUKOHAHA 3TiTHO 3
BUMOI'aMHU JI0 PiBHS «yMiHbY, (IOBHE, O€3MIOMUIIKOBE PO3B’SI3yBaHHS 3aB/IaHH);

6-5 0GaniB — M0OCTaTHRO TOBHA BIANOBiAL, HEe MeHIIe 75% moTpiOHOI iHopMalii, 10
BUKOHAHA 3T1IHO 3 BUMOTaMH JI0 PIBHS «yMiHb 200 € He3HauHI HETOYHOCTI (ITOBHE PO3B’SI3yBaHHS
3aBJIaHHS 3 HE3HAYHUMU HETOYHOCTSIMHU);

4-3 GaJiiB — HEMOBHA BiANOBiAb, He MeHIIe 60% moTpiOHOT iHpOpMAIlii, 110 BUKOHAHA 3T1IHO
3 BUMOTaMH JI0 «CTEPEOTUITHOTO» pIiBHS Ta JAEAKI MOMHJIKMA (3aBAaHHS BHUKOHAaHE 3 IEBHUMH
HEJOJIIKaMH );

2-1 GaniB — HemoBHA BiaNOBiAb, MeHIIE 50% MoTPiOHOI iH(OpMAIlii, 10 BUKOHAHA 3T1IHO 3
BUMOTaMH [0 «CTEPEOTHUIIHOIO» pIBHA Ta JesAKl MOMWIKHU (3aBIaHHS BHUKOHaHe 3 TpyOMMU
HEJI0JIIKaMH );

0 GaniB — poOOTY 3A1HICHEHO MTOMUJIKOBO Ta HE 0(OPMIIEHO 3a HEOOX1THUMH BUMOTaMH.

3a KOXKHUM TIDKIACHb 3ali3HEHHS 3 TOJAHHAM pPO3PAaxXyHKOBOI pPOOOTH Ha MEPEeBIpKY
HapaxoByeTbes mTpaduuit —1 6an (ycporo He Ounblie —5 6amiB).



Po3paxynok mkanau (R) peiiTunry:

PeiitunroBa ominka ( RD ) 3 kpemuTHOro MOmyns, ceMecTpoBa aTecTallil 3 SKOTO
nepeadaueHa y BHUIVISAL eK3aMeHy, (pOpMyeThes sSIK cyma OalliB MOTOYHOI YCHIITHOCTI HAaBUYAHHS —

re =D e+ 215+ >y
k

RD:rC+rE.

o .y . r
CTapTOBOTO PEUTUHTY Ta eK3aMeHaliiHuX OamiB £ :

CymMma sk mTpadgHHX Tak 1 3a0XouyBaibHUX OamiB He Mae nepeBuinyBaru 0,1R ta ckinamae 5
oaJiiB.
rc = 16+24++26+7+(5-5)=60 6axis

Po3mip mkaym peiitunry RD =100
Po3mip cTaproBoi mxkauu r¢c = 60
Po3mip ex3amenaniiinoi mxasu rg = 40

3. YMOBOIO OTpMMaHHS MO3UTHUBHOI OI[IHKM 3 KaJICHIAPHOTO KOHTPOJIIO € BUKOHAHHS BCIX
3alJIJaHOBAHMX Ha IIeH 4ac poOiT (Ha yac KaJeHJapHOro KOHTpouo). Ha mepumomy kajnenaapHomy
KOHTPOJII CTYICHT OTPUMY€ «3apaXOBaHO», SAKIIO HOr0 NOTOYHHUN peUTUHT He MeHIue 10 0amis. Ha
APYIoOMY KaJICHIAPHOMY KOHTPOJIi CTYJIEHT OTPUMYE «3apaxOBaHO», SKIIO HOro MOTOYHUIN
pedTuHT He MeHIe 21 6anmy 1 3apaxoBaHo PP.

4. YMOBOI0O JOMYCKYy 1O €K3aMEHy € 3apaxyBaHHs BCiX JJaOOpaTOpHUX pOOIT, ydacTh HE
MEHIII HDK y 3 CeMiHapChKHUX 3aHATTAX, HAIMCAHHS MOJIYJIbHOI KOHTPOJIBHOI pOoOOTH, MO3UTHUBHO
ouineHa PP ta craproBwuii peiiTunr He MeHIIe 26 OaiB.

5. Ha ex3aMeHi CTyleHTH BHKOHYIOTh IHMCbMOBY KOHTPOJbHY podoty. KoHTpombHa
pobota y (hopMi TECTy CKIIATAEThCS 3 COPOKA MUTAHB sIKi OIIHIOEThCs Y 40 OaiB BiamoBigHo 1 Gan
3a KOYKHY MpaBUJIbHY BIIOB1/b

6. Cyma crapToBux OaiiB Ta 0ajiB 3a €K3aMEHAIIITHY KOHTPOJIbHY POOOTY MEPEBOAUTHCS 10
eK3aMeHaIllI{HOI OIIHKHU 3TiHO 3 TaOIULEIO:

banmu Origka
100...95 Bigminno
94...85 Hyxe nodpe
84...75 Hobpe
74...65 3a/10B1THHO
64...60 HocTatHbo
Memnrtue 60 He3anosiisHO
He BuKOHaHI yMOBH JOITYyCKY He nonymeno

9. lonaTkoBa iHgopmauis 3 AUCHUNIIHU (0OCBITHHOT0 KOMIIOHEHTA)

e Bumoru 10 ogopmieHHs 3BITYy 3 1a0OpaTOpPHUX POOIT, MEpesiK 3anuTaHb 0
MKP, PP Ta ex3zameny HaBeneHi y Google Classroom «OcHOBH TEXHOJIOTIi KOMITIO3UTIB
Ta iepepoOku monimepiBy (rardgopma Sikorsky-distance).

Po6ouy nporpamy HaB4a/IbHOI AMCHHUILTIHM (cHi1a0yc):
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