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«PI3UKO-XIMIYHI BJACTUBOCTI EHEPITOHACHYEHUX

MATEPIAJIIB»
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Tpusajicts
non ITEXHIKA BUKJIATAHHS 6-11 cemecTp

1899 3anArTa:

JIEKIT: 2 TOOVHU

nabopaTopHi 2 TOIUHU

Moga BUKJIagaHHA  YKpalHCbKa

Kadenpa, mo Bukiaagae  Ximii

Buknagau:
Ycrumenko €Breniii bopucosnu

1.T.H., mpodecop

1. AHoTauis 10 Kypcy
HNucnurmiina «®1i3UK0-XIMIYHI BJIACTUBOCTI E€HEPrOHACHMYECHUX MaTepiaiaiBy

HaJICKHUTh 0 TEpeTiKy BHOIPKOBUX HABUAJbHUX UCIMIUIIH 332 OCBITHIM pPiBHEM
«OakamaBp», W10 TPOMOHYIOThCA ISl TpodeciiiHOT MIATOTOBKH CTYACHTIB 3a
OCBITHBOIO Tporpamoro 161 «XiMiuH1 TeXHOJOrIl Ta iHXeHepis». BoHa 3abe3neuye
dbopmyBaHHsA Yy CTyAeHTIB (axoBoi mpodeciiHO-Opi€eHTOBaHOI KOMIETEHTHOCTI Ta
CIIpSIMOBaHa Ha BUBUYCHHS OCHOBHHMX (i3MKO-XIMIYHHMH METOJIB JOCIIIKCHbB, IO
JI03BOJISIFOTh  OJIEP)KATH JIOCTOBIPHI JlaHI IPO BJIACTUBOCTI  €HEPrOHACHUYEHHUX
MarepiamiB. KIHETHYHI OCOOJMBOCTI 1 MEXaHI3MH TEPMOPO3KIaay HITPATHUX
C€HEProOKOHJCHCOBAHUX CHCTEM, CTPYKTYPHO-MEXaHIYHI TMapamMeTpu TpaHyI,
JTUCTIEPCHICTh, CTAOUTBHICTh Ta PEOJIOTIYHI MapameTpu, (Pi3UKo-XIMIdHI BIACTUBOCTI
Ta MiK(pa3Hy aKTUBHICTh TIOBEPXHEBO-aKTMBHHX PEYOBHH, TEPMOJMHAMIUHI
pPO3paxyHKH TMapaMeTpiB, IO BU3HAYAIOTh WMOBIPHICTh MPOXOKEHHS XIMIYHHUX
peakiii TpW pI3HUX TEMIlepaTypax; BU3HAYCHHA pPO3PAXYHKOBHUX TapaMeTpiB
BUOYXOBOTO PO3KJIQJaHHSI EHEPrOKOHICHCOBAHMX CHUCTEM — KHCHEBOTO OallaHCy,
TEIUIOBOTO edekry BHOYXy, 00’eMy ra3iB BUOYXy, BH3HAUYCHHS TOKCHUYHOCTI
MPOYKTIB BHOYXY.



2. MeTa Ta 3aBJ1aHHS KYypCY

Meta pucuumuiiHd — (OPMYBaHHS KOMIIETEHTHOCTEH IIIOJI0 OBOJIOAIHHS
HEOOXITHUMHU TEOPETUYHUMHU Ta MNPAKTUYHMUMM 3HAHHSAMU B Taly3l TEXHOJOTii
€HEePrOHACHUYECHUX MaTepiaiiB, TMOB’S3aHUX 3 BHUPOOHUIITBOM Ta MEPEPOOKOIO
E€HEePrOHACUYCHUX MaTepiajiB, a TAKOXK 1X OCHOBHMX (h13UKO-XIMIYHMX BIACTUBOCTEH
IUIst 3A1MCHEHHS TPOLECIB, OTPUMAaHHSI.

3aBaHHdA Kypcey:

— Po3ymitn XIMIYHY CTPYKTypy, CKJIaJ, (I3UKO-XIMIYHI BJIACTHUBOCTI
BUOYXOHEOE3MEYHUX PEYOBHH 1 CyMIlIEH;

— 3HaTH TUNKM BHUOYXOBMX pEYOBMH Ta CyMilled, iX o0coOJMBOCTI Ta
NpU3HAYCHHS.

— BwmiTH BUKOpPHCTOBYBAaTH OTpHMAaHI 3HAHHS 1]l 4ac PO3PaxyHKYy (I3UKO-
XIMIYHUX BJIACTUBOCTEN €HEPrOHACUYEHUX MaTepiaiiB.

3. Pe3yjibTaTH HAaBYaAHHA

— BwmiTH po3ymiTH OCHOBHI 3aKOHOMIPHOCTI BHOOpPY Ta OOIpYHTYBaHHS
pecypcoepeKTUBHUX 1 €Hepro30epiralounx XIMIYHUX TEXHOJIOT1M €HEeproHaCHYEHUX
MarepiajiB

— Bwmitu BU3HAYaTH OCHOBHI 3aKOHOMIPHOCTI BHOOPY Ta OOIPYHTYBaHHS
pecypcoepeKTUBHUX 1 €eHepro30epiralounx XiMIYHUX TEXHOJIOTIH €HEePrOHACHYCHUX
Marepiais;

— Bwmitu Bu3HauaTH BUOIp ONTHUMAJIBHUX I1HKEHEPHUX XIMIYHHUX METOJIIB
BUPOOHUIITBA CHEPrOHACHUUYCHUX MaTepialliB;;

— Bwmitn po3paxoByBaTH TEXHIKO-€KOHOMIYHOI €(EKTUBHOCTI XIMIYHHX
TEXHOJIOT1/ €eHeproHaCHUCHUX MaTepiaiB.

4. CTpyKkTypa Kypcy

JIEKIIT
1. OcHOBHI MOHATTS, MpPeAMeET i 3a1a4i Kypcy.

di3uKko-MexaHI4Hl  BIACTUBOCTI mojiMepiB. CTpykTypa 1 peOJIOTIYHI
BJIACTUBOCTI enacToMepiB. PyiiHyBaHHS TOpPOXiB B CKJIOMOJIOHOTO cTaHi. Bruius
temrneparypu. BrumB ckmamy. BrumB texHomoriuamx ¢aktopiB. BriauB iHIIHX
dakTopiB

Knacudikaris mopoxy i TBepauX paKkeTHHUX MaduB. Buam eHeproHacHYeHOCTI

MarepialiB, MPOLECH U anmapatu ix BUpoOHUNTB. CyyacHa kiacudikaiis npouecis



2. ITopox

Ckman 1 BnacTMBOCTI AMMHOro mopoxy. CyMilleBi pakeTHI TBEpJl MajuBa
(CPTTII) IipoTexHiuHi cKaaau 1 3aCO0U.

[TipokcuniHoBl MOpoxy. balinucTuTHOrO MOpoxy 1 OAITUCTUTHOTO TBEPAE
najauBo. BiiacTUBOCTI 1 3aCTOCYBaHHS HITPOLEIIOJIO3HUX MTOPOXIB 1 TBEPAUX MaTUB

YMOBHE O3HAYEHHS TOPOXIB 1 PAKETHUX TBEPIUX MAJIUB

3. BuOyxoBi pe4oBHHHU.

YyTnuBicTh BUOYXOBUX peuoBUH. Jlisi BUOYXY Ha HABKOJIMILIHE CEPETOBHUIIIE.

BuOyxoBi pe4oBUHM, 110 1HII[1IOIOTh. 32CO0H 1HII[IFOBaHHS.

4. Pi3uK0-XIMIYHI XapaKTEePUCTUKH cleHiaJIbHUX MaTepiajiB

@Di3UKO-XIMIYHI OCHOBHM TPOILIECIB OJEp>KaHHA Ta NEPEpOOKU MOPOXOBHUX
(manuBHMUX) Mac

BnactuBocTi BUOYXOBUX PEUOBHUH.

BnacTtuBOCTI MOPOXiB, paKETHUX TBEPAUX MAJMB 1 MIPOTEXHIYHUX CyMillIeH).

5. BaracTMBOCTI i XapaKTepUCTUKM TBEPAMX PAKETHUX MAJTHB.

YMOBHI mMoO3Ha4YeHHs TOpoxiB 1 manuB. Di3WYHI BIACTUBOCTI. 30BHINIHIN
Burysi. ineHicTh. ['paBiMeTprYHA MIUTBHICTB. TITPOCKOIIYHICTS.

Enepretnuni xapaktepuctuku. bamictuuHi Xapakrtepuctuku. Bubyxosi
XapaKTepUCTUKHU. Termodi3nyHi BIACTUBOCTI. EnekTpu3aliiss TBEpAUX pPaKeTHUX
naiauB. [TopiBHsUIBHA OIlIHKA OAJTTUCTUTHOTO 1 CYMIIIEBUX TBEPAUX IMAJIUB.

PylinyBaHHS MOpPOXiB B BUCOKOETACTUYHOM CTaHi. BruiuB HanoBHeHHS. Bruius
IPaHyJIOMETPUYHOTO CKJIaly HAlIOBHIOBaYa

BB anizoTpomii Ha (i3MKO-MEXaHIUHI BJIACTHBOCTI TBEPAUX PAKETHUX
nanuB. YyTIuBICTh TBEpAUX PAKETHHUX IMAJTUB J0 30BHINIHIX BILTUBIB.

JlabopaTopHi 3aHATTA

JIP-1. BusHaueHHsT XapaKTEPUCTHUK TBEPAUX PAKETHUX IMIaJUB HA OCHOBI
eKCIEPUMEHTAIBHUX TaHUX

JIP-2. TepMOpo3paxyHOK PaKETHOTO JABUTYHA TBEPAOTO MAMBa

JIP-3. O6miKk aHI30TPONMHUX BIACTUBOCTEH TBEPJOTO MajuBa MPU PO3PAXYHKY

3apsy Ha MIIHICTh
JIP-4. Po3paxyHOK TeMmIlepaTypH TOpiHHS B KUIBKOCTI OKMCHIOBaYa y CKIaal



TBCPAOIo MnajimBa

JIP-5. Po3paxyHOK peoJOTiuHUX XapaKTepUCTUK MAJTUBHOI Macu

JIP-6. Po3paxyHOK TeMIiepaTypHOTO PEKUMY BUPOOHUYOTO IIUKITY

JIP-7. Po3paxyHOK mapaMmeTpiB MOTOKY MPOIYKTIB 3rOpPsSHHSA OalICTUYHOTO 1

Cy'MiH_IeBI/IX TBCPAUX PAKCTHUX I1AJINB

JIP-8. Ominka mBuakocTi ropinHs TPT 3a modaTkoBOIO TeMIepaTyporo

eKCIuTyaTalii
5. Texuiune o0/1aqHaHHA Ta/a00 NporpaMHue 3a0e3neYeHHs
No [ncTpymenTH, obnajaHaHHS Ta
poboTtu Hazsa pobotu gfcz?ciﬁ};foii?m%mm’HH;;
(1rr1pp) pOBEJIEHH1 POOOTH
BusnaueHHS ~ XapakTEepUCTHK  TBepAuMX | TeXHiYHI 3aCOOM HaBYaHHS.
JIP-1 PaKETHUX najauB Ha ocHoBi | JJabopaTtopui npunanu [I1
€KCIIEpUMEHTAJIbHUX JaHUX «HBO» ITX3»
JIP-2 Tepmopo3paxyHOK pakeTHOro JABUTYHA | TexHIYHI 3acOO0M HaBYaHHSI.
TBEPAOTO MajJuBa Jlabopatopni npunagu JI1
«HBO» ITX3»
JIP-3 OO0k aHI30TPOITHUX BJacTUBOCTeH | TexHiuHi 3aco0U HaBYaHHS.
TBEPJOro MajuBa MpU po3paxyHky 3apsany | Jlaboparopui npunamu JI1
Ha MIIHICTH «HBO» ITX3»
JIP-4 Po3spaxynok Temmepatypu TopiHHS Bin | TexHiuHI 3acOOM HAaBYaHHS.
KUTBKOCTI OKHMCHIOBaYa y CKJaji TBEPIOTO Jlaboparopui npunamu JII1
HaIuBa «HBO» ITX3»
JIP-5 Po3paxyHok peonoriyHux xapakTepucTUK | TexHIuHi 3acoO0M HaBYaHHS.
MMaJIMBHOI Macu Jlaboparopui npunaan JI1
«HBO» ITX3»
JIP-6 Po3paxyHok TemmnepatypHoro pexumy | TexHiuHi 3aco0O0M HaBYaHHS.
BUPOOHUYOTO ITUKITY Jlabopatopni mpunagu JI1
«HBO» ITX3»
JIP-7 Ominka mBuakocti ropiaHs TPT 3a | Texuiuni 3aco0M HaBYAHHS.
MIOYaTKOBOI TeMIIepaTypH eKcIuTyaTarii Jlaboparopui npumagu JI1
«HBO» ITX3»

6. CucteMa OiHIOBAHHSA TA BUMOTH

6.1. HaByaJubHi 10CSITHEHHH 3100yBaviB BUIIOI OCBITH 32 pe3yJibTaTaMU BUBUYCHHS

KypCy OIIIHIOBATUMYThCS 32 IIKAJIO0, 1[0 HaBe/leHa HIDKYE:




PeltiTuHrOBa 1MIKaJIa [HcTuTyHiitHa IKana
90 - 100 BIIMIHHO
74-89 no0pe
60-73 3aI0B1JILHO
0-59 HE3aJO0BUILHO

3aranbHi KpuTepii JOCATHEHHS PE3yJIbTAaTiB HAaBYaHHS BIANOBINAIOTH omnucaM 6-To
kBanmdikauiinoro pisHs HPK.

6.2. 3mo0yBadi BUIIOI OCBITH MOXYTh OTPHUMATH MiACYMKOBY OWIHKY 3 HaBUAIbHOI
JUCIUILIIHU HA MJCTaBl MOTOYHOTO OI[IHIOBAHHSI 3HaHb 32 YMOBH, SIKIIIO HaOpaHa KUIbKICTh
0aJiB 3 MOTOYHOI'O TECTYBAHHS Ta CAMOCTIMHOI poOOTH cKilagaTuMe He MeHie 60 OaiB.

TeopeTnuHa YacTHHA OIIHIOETHCS 33 PE3yJIbTaTaMU YOTHPHOX TOTOYHHUX TECTOBUX
JEKIIMHUX ONMUTYBaHb (MakcumanbHO 1o 10 OamiB 3a kKoxHE), pazom 40 Gais.

JlaGopaTopHi poOOTH OILIIHIOETHCS HAOpaHOK CyMOIO OaiiB: 3a J1abopaToOpHi poOOTH
Ne 1-4 — 9 GaniB 3a koxHYy, 3a Ne 5,6,7— 8 OamniB 3a K0kHY, TOOTO pazom 60 OariB.

TakuM YWHOM, TIPH CBOEYACHOMY BHUKOHAHHI, CTYJECHT MOXE OTPUMATH 3arajbHy
cymy 100 Gamis.

MakcuMaibHe OIiHIOBAHHS

JlaGopaTopHa yacTUHA
TeopeTnyHa [Ipu
IIpu cBo€yacHOMY bonyc Pazom
YacTUHA . HECBOEYACHOMY
CKJIaJlaHH1 .
CKJIaJlaHH1
40 60 35 0 100

6.3. Kpurepii oniHIOBaHHS MiJICYMKOBOI po00TH

Hesanexxno Bix pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO KOKEH CTYACHT MiJ Yac 3alliKy
Ma€e TPaBO BUKOHATH KOMIUIEKCHY KOHTpoJbHY poboty (KKP). YmoBoro momycky 1o
BukoHaHHs KKP € HamanHs 3BITY Mpo BUKOHAHHS J1ab0paTOpHUX POOIT 1 TX 3aXHCT.
KKP wMictuth 3aBHaHHs, [0 OXOIUTIOIOTH KIIOYOB1 JUCITUIUIIHAPHI pe3yJIbTaTH
HaBYaHHsI. bijeT BKiIo4ae 5 3aBaaHb, 3 AKUX 4 TEOPETHYHMX 1 1 3a/mayga.
[IpaBuibHA BIAMOBIAR HAa KOXKHE 3aBJaHHs OIIHIOETHCA y 20 OaxaiB (pazom 100
0aJiB).
Kpurepii oniHroBaHHS.
KoxHe 3 4 TeopeTHYHHX 3aBJAaHb OLIHIOETHCS MakcuMyM y 20 GaitiB, TpUYOMY:
— 20 6asiB — BiMOBIHICTD €TAJIOHY;
— 16 6aaiB — BiAMOBITHICTH €TAJIOHY, 3 HE3HAYHUMH TOMUJIKAMU;
— 14 6aam — 9acTKOBa BIMOBIIHICTh €TAJIOHY, MUTaHHS MMOBHICTIO HE PO3KPHUTE;
— 10 6aam — HEBIAMOBIIHICTH €TAJIOHY, aJI€ € BIIMOBIIHICTh TEMI 3alTUTAHHS,
— 0 0aJiB — BIAMOBIJL HE HABECHA.
[IpaBrIIBHO BUKOHAHA 3aja4a oOIiHIoeThes B 20 OamiB, IPUIOMY:
— 20 6ayiB — BIAMOBIIHICTH €TAJIOHY;
— 16 0amiB — BIANOBITHICTH €TAJIOHY, HE3HAYHI IMOMUJIKH B CXeMaX XIMIYHHX
peaxiriid;
— 14 6a1u — He3HAYHI MOMWIKH y POPMYJIax Ta CXeMax XIMIYHUX peakiii;




— 10 0anu — nOpuUCYTHI NPUHIMIOBI NMOMWIKM y IMOJAHUX BIANOBIIAX, alle €
BIZIMMOB1AHICTH TEMI 3aIIUTaHHS,

— 8 0an — HaBeneH1 GopMyIIH MOBHICTIO HE BIANOBIAAIOTH €TANIOHY;

— 0 D6aniB — pilieHHs HE HaBEJICHE.

7. IloniTuka Kypcy

7.1. ITosiTKa I0X0 AaKAXEeMiYHOI JOOPOYECHOCTI

AxkanemiuyHa TOOpOYECHICTh 3/100yBaudiB BHUIIOI OCBITH € BaXKJIIMBOIO YMOBOIO IS
OTMaHyBaHHS pe3yJbTaTaMHU HaBYAHHS 32 JUCIUIUIIHOIO 1 OTPUMAaHHS 3a0BLILHOI OI[IHKH 3
MOTOYHOTO Ta MIACYMKOBOIO KOHTpPOIIB. AkajemiuHa J0OpoyecHICTh 0a3yeTbcs Ha
3aCyJ>K€HHI MPAKTHK CMUCYBaHHS (BUKOHAHHS MUCbMOBUX POOIT 13 3aJIyYEHHSIM 30BHIIIHIX
okepen iHdopmarllii, KpiM J03BOJICHMX JJIsi BUKOPUCTAHHA), Iulariaty (BIATBOPEHHS
OnmyOJIIKOBaHMX TEKCTIB I1HIIMX aBTOpIB 0e€3 3a3HaueHHd aBTOpCTBa), (habpukarii
(BuramyBaHHs JaHUX 44 (DAKTiB, IO BUKOPUCTOBYIOTHCS B OCBITHbOMY mpoueci). [Tomituka
HI0JI0 aKaJeMIYHOi JI0OpOYECHOCTI perjaMeHTYyeTbcs mnojokeHHsAM "llonoxkeHHs mpo
CUCTEeMY 3alo0iraHHsl Ta BUABJICHHS Iuiariaty y HamioHanbHOMY TEXHIYHOMY YHIBEPCUTETI
" TainpoBceka nomitexnika'. https://inlnk.ru/xvagyx .

Y pa3i mopymieHHs 3100yBaueM BUINOI OCBITH akKaJeMIdyHOI OOpOYECHOCTI
(cnucyBaHHs, TUiariat, ¢alpukailis), poOOTa OIIHIOETHCS HE3aIO0BIILHO Ta Mae OyTH
BUKOHAaHa TOBTOpHO. [lpu 1boMy BUKIaAau 3anuilae 3a coOOI0 NPaBO 3MIHUTU TEMY
3aBJIaHHS.

7.2.KomyHikaniiiHa moJjiTuka

3100yBayi BUIOT OCBITH MOBHHHI MaTH aKTHBOBAHY YHIBEPCUTETCHKY IOIITY.

VYci muchMOBI 3amMTaHHS 0 BHKJIAJadiB CTOCOBHO KypCy MarOTh HAJCHIIATHCS Ha
YHIBEPCUTETCHKY EIEKTPOHHY TIOIITY.

7.3. IlosiTKa 11010 MEePeCKIATAHHS

PobGotw, siki 34a10ThCS 13 MOPYIICHHSIM TEPMiHIB 0€3 MOBAKHUX MPUYUH OI[IHIOIOTHCS
Ha HIWKYYy OIIHKY. IlepecknamanHs BiIOyBa€eThCA 13 JI03BOJY JEKaHATy 3a HasSBHOCTI
TIOBKHUX MPUYUH (HATIPUKIIAJ, JTIKAPHSIHUK ).

7.4 TlosiTHKA 00 OCKAPKEHHS OI[IHIOBAHHS
Sxmo 3700yBay BUIIOI OCBITH HE 3rOJIEH 3 OILIHIOBAHHSM MOTrO 3HaHb BiH MOXKE
OMPOTECTYBATHU BUCTABIICHY BUKJIAIau€M OIIIHKY Y BCTAHOBJICHOMY MOPSIKY.

7.5. BiaBinyBaHHs 3aHATH

Jlst 3mo0yBaviB BUIOT OCBITH JIEHHOT ()OPMH Bi/IBITyBaHHS 3aHATH € 00OB’ I3KOBUM.
[ToBa)xHUMH TIpUYMHAMU JII HESIBKHU Ha 3aHATTS € XBOpoOa, ydyacTh B YHIBEPCHUTETCHKHUX
3axo/ax, akajgeMiuHa MOOUIBHICTH, SKI HEOOXIJHO MIATBEP/KYBAaTH JOKymMeHTaMu. IIpo
BIICYTHICTh Ha 3aHSTTI Ta MPUYUHH BiJCYTHOCTI 3100yBad BHIOI OCBITH Ma€ TMOBITOMHUTH
BHKJIa7a4a abo 0coOucTo, abo uepe3 cTapocTy.

3a 00’€KTUBHUX MPHUYMH (HAMPHKIAJ, MI)KHAPOJHA MOOUIbHICTH) HABYAHHS MOXKE
B1I0yBaTHCh B OH-JIAWH (OpMi 3a TTOTOPKCHHSIM 3 KEPIBHUKOM KYpCY.


https://inlnk.ru/xvgyx
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