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1 3aranbHa ingopmaunis

Haza nucruriiinu TEXHOJIOI'TSA BUPOBHUIITBA METAJIIB Y BY AIBHUIITBI
Buknamau Tuxuii Auapid AHATONIHOBHY, KAaHAUIAT TEXHIYHUX HAYK, JTOLCHT
KonraktHuii renedon 066-48-48-930
E-mail: andriitykhyi@gmail.com
Koncynpranii OuyHni KoHcybmayii 3a MONEPeTHLOI0 ToMoBIIeHICTIO BiBTOpok Ta Cepena 3 14-50 no 16-10
Onnaiin koncyrvmayii 3a monepeIHboro JoMoieHicTio Viber (+380664848930) B po6oui ani 3 9.00 go 15.30

2 AHOTaNisA 10 JMCUMILIIHA

YoMy Bu Maete obuparu ned kypc? OCHOBHa BHMOra KOHCTPYKIIMHMX MarepialiB HpPOMHCIOBOrO OyayBaHHSA —
MOJIMIIEHHS SKOCTI MarepiaiiB. MailOyTHiM ¢axiBeup 3 raiy3l OyIIBHUITBA MOBHMHEH OTPUMATH HEOOXIJHI 3HAHHS MPO
MOXJIMBY J1I0 Ha BJIACTUBOCTI METANiB, 1[0 BUKOPUCTOBYIOTh SIK €JIEMEHTU OyAiBEIbHUX KOHCTPYKIIIM, a TaKkoX PO 3aco0u
nepepoOKHu MeTajiB y BUPOOH.

MeTano3HaBCTBO OXOIUIIOE HIMPOKE KOJO MHUTAaHb, BUBYAE BCE, IO BIJHOCUTHCSA O OyJOBU a00 CTPYKTYypHU METAIIB 1
criaBiB. Bimomo Ounbie 50 uncTux MeTaniB 1 0e3114 cruiaBiB. MeTO0 MeTaa03HAaBCTBA € BUBUEHHSI CTPYKTYPHU W BIACTUBOCTEHN
METaJIiB 1 iX CIUIaBiB, OOIPYHTYBaHHS BUOOPY METaTIB JjIsl TUX a00 1HIIMX LUJICH, a TaKOX po3poOka ado JOCHIIKEHHS HOBHUX
MeTaJeBUX MaTepialliB, 0 BOJOAIIOTh TOTPIOHUMHU BIACTUBOCTSIMHU.

B nanmii yac OCHOBHUM BHJIOM 3BaplOBaHHS IUIABJICHHSIM € €JIEKTPUYHE IYrOBE 3BaplOBaHHs, MpPHU SKOMY HarpiB Ta
MJIaBJICHHS METalTy 3[IHCHIOETHCS JYTOBUM PO3PSAIOM, 1110 BUHUKAE MK €JIEKTPOJIaMU Ta 3BapIOBAaHUMH JETASIMU.

3BaproBasibHA JIyra — 1€ MOTY>KHUHN €JIEeKTPUYHUIN PO3ps], 110 BUHUKAE B ra30BOMY MIPOMIXKKY MK €JIEKTPOJaMu, A0 SKUX
nifBeseHa Hanpyra. EdexTpuuHuil cTpym Jyru € pe3yibTaToM PyXy 3apsPKeHHX YaCTHHOK — €JIEKTPOHIB Ta 10HIB. J[>kepenom
3apAJKEHUX YaCTHMHOK B ra3ax MOXXYTb OyTH cami MOJEKYJH rasy, Kl 10HI3yIOThCSl, OTPMMABIIN JIOCTaTHIO KUIbKICTh €HEprii.
[Ipyu 1bOMYy OCHOBHMM YMHHHKOM, IO BHUKJIMKA€ 10HI3allll0, € BUCOKAa TEMIlepaTypa rasy, sika MiATPUMYEThCS HAAXOIKEHHIM
eHeprii BiJl eIEKTPUYHOTO JIKEepesia dKUBJICHHS.

JlyroBe 3BaprOBaHHS €JIEKTPOJOM, IO TUIABUTHCS, MOXKE OyTH pyYHHUM, MEXaHI30BaHMM Ta aBTOMATUYHUM. PyuHe gayrose
3BapIOBaHHS METAJIEBUM MOKPUTHUM €JIEKTPOJIOM OTPUMAJIO IIMPOKE PO3MOBCIOKEHHSI B OyNIBHUITBI, OCKUIBKH BIJIPI3HIETHCS
BHCOKOIO YHIBEPCAJIBHICTIO Ta 3HAYHOI MOOUIbHICTIO. Croci0 103BoJisie 0€3 3aMiHU 3BapOBAIBHOTO I1HCTPYMEHTY Ta
obsiasHaHHs (MPU BIATOBITHOMY PEKHUMI1 3BapIOBaHHS) BUKOHYBATH IIIBU PI3HUX THUIIIB, MEPEPi3iB Ta MPU3HAUCHHS, a TAKOXK
BECTH 3BAPIOBaHHS y OyAb-SIKOMY IPOCTOPOBOMY MOJOXKEHHI Ta Y BaXKKOJOCTYITHUX MICIISIX.


mailto:andriitykhyi@gmail.com

3 Merta i 3aBIaHHSA JUMCIUIIJIIHYA

MeTo10 BUBUEHHS HaBYAJILHOI JUCIUIUIIHU € 3aCBOEHHS TEXHOJIOT1T BUPOOHUIITBA, BIACTUBOCTEH 1 rany3eil BUKOPUCTAHHS
MeTaJliB y OyIBHUIITBI, BUJIIB 1 TEXHOJIOT11 3BapIOBaHHS METaIiB, pOOOTH, pO3PaXyHKY Ta KOHCTPYIOBAHHS 3BapHUX 3’ €THAHb.

3aB/iaHHs BUBUCHHS AUCLUUIUIIHY € (hopmyBaHHs KomneTeHTHocTel (3K— 3arampamnx, ®K — daxosux):

— 3naTHICTh 30epiraTu Ta MPUMHOKYBATH MOPaJbHI, KYJIbTYpHI, HAYKOBI I[IHHOCTI 1 JJOCSTHEHHS CYCIJILCTBA Ha OCHOBI
PO3YMIHHS 1CTOPIi Ta 3aKOHOMIPHOCTEH PO3BUTKY MpEeAMETHOI 00J1acTi, i MICIM y 3arajbHiIi CHUCTEeMl 3HaHb PO MPUPOAY 1
CYCHIJIBCTBO Ta Y PO3BUTKY CYCIUJICTBA, TEXHIKH 1 TEXHOJIOT1H, BUKOPHUCTOBYBATH Pi3HI BUJIM Ta (POPMH PYXOBOi aKTUBHOCTI JIJIst
AKTUBHOTO BIATIOYMHKY Ta BEACHHS 3/J0POBOTO CIIOCOOY JKUTTH.

— 3/1aTHICTh MPOBEACHHS AOCIIHKEHb Ha BIAMOBIAHOMY PIBHI.

— 3HaHHS Ta pO3yMIHHSA MPEAMETHOI 00J1acTi Ta PO3YMiHHS NPOdECIHOL AISIBHOCTI.

— 37aTHICTh ONAHYBATH TEXHOJIOTI0 BHUPOOHMIITBA, BJIACTHBOCTI Ta POOOTY cCTajed 1 aIlOMIHIEBUX CIUIaBIB, BUM,
TEXHOJIOT1K0 BUKOHAHHS 1 pOOOTY 3BapHUX 3’ €IHAHb.

— 3/1aTHICTh BUOMpATH MaTepiaiu Jjisl OyiBETbHUX METAIIEBUX KOHCTPYKIIINA Ta 3BApPHUX 3’ €THAHD.

— 37aTHICTh OIIIHIOBATU €KCIUTyaTalliliHl, TEXHIKO-€KOHOMIYHI, TEXHOJIOT1YH1, IPABOBI, COIliaIbHI, Ta €KOJOTIYH1 CKJIaJ0B1
MPOIIECiB 3BapIOBaHHs Ha OYi1BHHUIITBI.

— 3/1aTHICTh BUKOPUCTOBYBATH Cyd4acH1 1HGOpPMAIHI TEXHOJIOT1l, BUOMpATH PEXKUMHU 3BApPIOBAHHS, PO3PAXOBYBATH Ta
KOHCTPYIOBATH 3BapHi 3’€IHAHHS PI3HUX THUIIIB.

— . 31aTHICTh BU3HAYATH BIUIUB 3BAPIOBAHHS HA CTPYKTYPY Ta BIACTHUBOCTI 3’ €/THAHb.

4 @opmaT IMCHUIIIHHA
JLnst nenHoi hopMy HaBYAHHS:
Buxknananss kypcy nependaydae Juisi 3aCBOEHHS AUCIUIUTIHY TPAIULIAHI JIEKIIIHI 3aHATTS 13 3aCTOCYBaHHSIM €JIEKTPOHHHUX
MpEe3eHTallli, MTOENHYIOUH 13 MPAKTUYHUMHU POOOTaMHU.
®dopwmat ounnii (offline / Face to face)

s 3a04HO1 HOpMU HaBUYAHHS:
[Tix gac cecii popmat ounnii (offline / Face to face), y MixkceciitHuii mepiof — qucTaHiliiauii (online).

S PesyabTaTn HABYaHHSA
[Ipy BUBYEHHI TUCIMILTIHU CTYICHT MOBMHEH HaOyTH HACTYIIHI pe3yJbTaTh (MporpamMHi pesynbTaTtd HapuaHHs (PH)):



— JlaBatu BIANOBIi/I, OSICHIOBATH, PO3YMITH MOSICHEHHSI, TUCKYTYBaTH, 3BITyBaTH JE€PKaBHOIO MOBOIO Ha JJOCTaTHbOMY
7u1st IpoeciiHOi TISITBHOCTI PiBHI.

— JlaBaTH BIAMOBI1, TOSICHIOBATH, PO3YMITH MOSCHEHHS, AUCKYTYBaTH, 3BITYBaTH 1HO3EMHOIO MOBOIO Ha IOCTaTHROMY JJISI
npodeciiHOol AISITFHOCTI PiBHI.

— JochimKyBaTH 3BaproBajibHI MPOLIECH, eKCIIEPUMEHTYBATH, aHAII3yBaTH Ta OLIIHIOBATH IMapaMeTpH 3BapIOBATIbHUX
TEXHOJIOT1H.

— P0o3po06:1siTH, TpOEKTYBaTH, YIIPABIATH NMPOSKTaMHU y cdepl 3BaproBaIbHUX MPOIIECIB Y OYIiBHHUIITBI.

— OniHIOBaTH 3BapIOBAHICTh cTajeil. O0upaTn MaTepiaiy 1 peXXUMU eJIEKTPUYHOTO 3BAPIOBAHHS CTaJll, PO3PaXyHOK 1
KOHCTPYIOBaHHS CTUKOBUX 3BApPHHX IIIBIB.

— JlocmiKyBaTH Ta KOHCTPYIOBATH 3’ € JHAHHS 3 KYTOBUMHU 3BapPHUMHU IIIBAMH.

Ha6yTu conianpaux HaBu4ok (soft-skills):
— 3aiiicHIOBaTU NpodeciiiHy KOMyHIKaIlito, €PEeKTUBHO MOSICHIOBATH 1 MPE3EHTYBATU MaTepial, B3aEMOIISITH B IPOCKTHIM
JUSITBHOCTI;
— HeOalIy’Ke CTaBJICHHS 10 Y4acTl Y TPOMaJIChKUX CyCHUIbHUX 3aX04ax, CIPSMOBAaHUX Ha MIATPUMKY 3I0POBOIO CIIOCOOyY
KUTTS OTOUYIOUHUX.

6 O0cHAr TUCHMILTIHA

Buj zansirrs KinbkicTh rognn
JIEKIiT 28
MPaKTHYHI 14
caMmocTiiiHa poboTa 78
Bcerporo 120




7 O3HaKH IUCHHUILIIHA

. Kypc Kinbkicts |  KinbkicTh .
Pix . . . . . Bua nmincymkoBoro .
(pik Cemectp | CnenianbHicTh | KpeauTiB /| 3MicTOBHX HopmatuBHa / BubipkoBa
BHKJIAJaHHA . KOHTPOJII0
HABYAHHS) TOJUH MOIYJ1iB
2023 3 5 192 3/90 2 Ex3amen BubipkoBa
"ByaiBHUIITBO Ta
LUBUILHA
iHxeHepis"

8 IlpepexBizuTn
EdeKkTuBHICTh 3aCBOEHHS 3MICTY AMCHUIUIIHKA "TeXHODOris MeTaliB B OyIIBHUUTBI' 3HAYHO MIABULIUTHCS, SIKIIO CTYACHT
MONEPEIHBO ONAaHyBaB MaTepian Takux JUCUUIUIH sk: Omip martepianiB; Omip maTepiadiB Ta OCHOBU TeOpii MPYKHOCTI Ta
m1acTU4HOCTI; byniBenbHe Matepiano3HaBcTBO; EnekTporexHika y OyaiBHULITBI; TeopeTuuHa MeXaHika.

9 TexHiuHe i mporpamMHe 3a0e3ne4eHHsl /001aTHAHHS

OO6naguanHs: MyJabTUMEIIHHUN TTpoekTop, HOYTOYK HP ProBook 4540s. ¥V mepion cecii 6a)xaHo MaTH MOOIUTEHUN TPUCTPIi
(TemedoH) mns omepaTUBHOI KOMYHIKAIi 3 aaMIHICTpaIll€l0, METOJAMCTOM Ta BHUKIAJadyaMu 3 MPHUBOAY NPOBEICHHS 3aHATH Ta
KOHCYJIbTaIl. Y MIXKCECIMHHI Mepioj] — KOMIT FOTEpHY TEXHIKY 3 BUXOJIOM y II100aIbHy MEPEXKY I KOMYHIKAIII1 3 aMIHICTPAIII€IO,
METOJMCTOM, BHKJIaJlayaMd, a TaKOX /IS BHUBYCHHS EJIEKTPOHHUX JDKepen iHdopmarllii, 30KkpeMa pO3MIIIEHUX B CHUCTEMI
JUCTAHIIHHOT OCBITH, BUKOHAHHA Ta 0opMIIeHHs pedepaTiB, 3aBIaHb MPAKTUYHUX 3aHITh, KypCOBOT pOOOTH Ta IHIUX CAMOCTIMHHUX
poOir. Ilig yac 3aHITh BUKOPUCTOBYIOTHCA KOMIT'IOTEPU, MYJIbTUMEIINHUN MPOEKTOP, a TAKOK MAKETH OYIIBEIbHUX KOHCTPYKIIN
NOIIUPEHUX THUIMIB.

[Tporpamue 3a6e3neuenns Windows 10, Open Office (free), Excel 2010 (free)

10 HoaiTuka nUCHUNIIHA
AxkajiemMiuHa T0OPOYECHICTh:
OuikyeTbes, MO CTYASHTU OYAyTh JOTPUMYBATHUCS MPUHIIUIIB aKaJeMIYHOI I0OPOYECHOCTI, YCBIIOMIIFOBATH HACHTIAKHU il
MOPYIICHHS.

BiaBigyBaHHS 3aHITh:
BigBinaHHs 3aHATh € BOXIIMBOKO CKJIAJI0BOIO HaBYaHHS. OUIKYEThCA, IO BC1 CTYJICHTH BIJBIIAIOTH JIEKI[i 1 MPaKTUYHI

3aHATTA Kypcey. [IponyiiieHi 3aHsTTs MOBUHHI OyTH BiANpalibOBaHi HE Mi3HIIIE, HIXK 3a TUXKIEHb JI0 3aJIIKOBOI Ceclii.

IToBemiHKa HA 3AHSATTIX:
HenonmycTumicTsh: 3ami3HeHb HA 3aHATTS, CIIUCYBAaHHS Ta IJIariaT, HECBO€YaCHE BUKOHAHHS ITOCTABJICHOTO 3aB/IaHHS.

[Tpu opranizauii ocBiTHROTO Tpoliecy B LleHTpanbHOYKpaiHCHKOMY HalllOHAJIbHOMY TEXHIYHOMY YHIBEPCUTETI CTYICHTH,




BUKJIaJa4l Ta aJMIHICTpallis Oif0Th BiAnoBiaHO A0: [lojojkeHHsS mpo opraHizaiilo OCBITHBOTO IMpoliecy; [loyoxeHHs Mpo
OpraHi3allil0 BUBYCHHS HaBYAIbHUX AUCIHUILUIIH BUILHOTO BHOOPY; [lon0XeHHS TTpo pyO1KHUM KOHTPOJb YCIIIIHOCTI 1 CECIiHY
atectarito cryaentiB [IHTY; Konekcy akamemiunoi noopodecHocti [THTY.

11 HaB4yaibHO-MeTOAMYHA KAPTA AUCHMILIIHA

Tema, OCHOBHI ITUTAHHS

Lo dopma .
(po3xpusaiomu 3micm i € . . Jliteparypa, .
TwxaeHs, . . IISIBHOCT1 . . Vi Bara Tepmin
opienmupamu 0118 ni020moexu 00 Marepianu iHpopMariiigi 3aBaHHA, TOUHA .
Jiata, TOJUHU S (3aHATTA) OILIHKH BUKOHAHHS
MOOYILHO20 | NIOCYMKOBO20 pecypcu
/opmat
KOHmMpOJII0)
3micToBHMIA MOIYTh 1. OCHOBH METaI03HABCTBA Ta TEXHOJIOTT BAPOOHUIITBA METAIIB.
Twx. 1 Tema 1. BynoBa metasiB i Jlexist / Koncnekr crop. 7-28 [13], | Camocriiino omparoBati | 2 6amu | CamocriiiHa
CIJIaBiB. Face to face JCKIIiH / crop. 10-45 [14] | teopernunuii matepiai. poboTa 10 2
[Tpenmer, 3aBaaHHs Ta Mpe3eHTallis [TinroryBatu JOMOBiIL HA TUKHS
metoau M3b. TEMY:
Oco0nuBocTi 6y10BH aTOMIB — KOBAJIEHTHI 3B'I3KU B
METaJliB. OJTHOMMEHHMX aTOMIB;
Hedextn — 3aKOHOMIPHOCTI
KpHUCTaJIIYHOI Oy/I0BH 3a pO3TallyBaHHs aTOMIB B
T€OMETPUYHUMU O3HAKAMHU. KPUCTATIYHUX TiJIax.
EnemMeHnTapHi pemiTku
METAJIiB.
Twxk.2 | Tema 2. ledrekTH Jlexis / Koncnekr crop. 34-56 [1], | Camocriiino onparroatn | 2 6anu | CamocrTiiina
KpHCTAJTIYHOI 0y10BH Face to face JEKIii / crop. 12-37 [3], | Teoperuunuii matepiai. pobota 110 3
KPHCTATIB. npesenTanis | crop. 67-112 [2] | Iligrorysatu qonosias Ha THKHS

ToukoBi nedexTH.
JliniitHi nedextu.
[ToBepxHeBi aedekTu.

TeMy:

— MICIIEBI CHOTBOPEHHS
KPUCTATIUHOI PELIiTKY;
— Tporiec
KpHUCTati3alii, npu
XIMIYHIH 1
XIMIKO-TepMIUHIH
00po0OKax, miIacTuyHii
nedopmarii

Ta IHIIUX BUAAX OIA HA
CTPYKTYPY CILJIaBiB;

— JIiHIAHI 3MIHA PO3MIpiB
KPUCTAJIIB B OJTUHUIIIO
qacy.




Tux. 3 Tema 1. Po3paxyHok [IpakTuune Meroauuni | ctop. 12-16 [18] | BukoHatu Ta 3aXHCTH 3BIT 1 6an | CamocriiiHa
eJieMeHTIiB MeTaJIeBUX 3aHATTA / | peKOMEeHJalil 3 MPaKTUYHOI pOOOTH pobota 10 3
KOHCTPYKUii npu Face to face THXKHSA
HEHTPAJILHOMY PO3TATY Ta
CTHCKY

Twk. 4 | Tema 3. Kpucramizamis i Jlexist / Koncnekr crop. 23-76 [12], | Camocriiino onpamoBatu | 2 6anm | CamocrTiitHa
O0y10Ba MeTaJ1eBOT0 Face to face JCKIiH / crop. 23-44 [8], | TeopeTnunmii MaTepiall. pobota 10 4
3JIMBKA. npesenTanisn | crop. 67-130 [17] | IliaroTyBatu qonoBias Ha THXKHS
MeraueBi ciiaBu TEMY:

Knacudikaris cruiaBis 3a — 30BHIIIHSA 30Ha APIOHUX
YHCIIOM KOMITOHEHTIB. PIBHOBICHUX KPHCTAIIB,;
Knacudikaris cruraBis 3a — 30HA LIECTOBUIHUX
HIUTBHICTIO. KPYITHUX KPHCTAIIB,
Knacudikaris cruraBis 3a BUTATHYTUX
TEMIIEPATYPOIO TUTABIICHHS. MEPIICHIUKYIISIPHO IO
Knacudikamuis cruiasis 3a MOBEPXHI 3IMBKA;
TEXHOJIOT1EI0 BUPOOHMIITBA. — nosiiMopdHi

MEePETBOPEHHS;

— KpUBa OXOJIOKEHHS

3amiza.

Tuwxk. 5 Tema 4. B3aemogis MeTajiB Jlexmis / Koncmexkr cTop. 234-268 CaMocCTiifHO ompaIroBaTi 2 6aiim | CamocrTiiiHa
y TBepAOMY CTaHi. Face to face JeKIi / [13], cTop. TEOPETUYHHUM MaTepiall. pobota 110 5
YTBOpEeHHS MeXaHIYHUX Mpe3eHTAaIlis 134-199 [14], [TinroTyBatu AOMOBiAL HA THXKHSA

CyMileH.

[Ipouec yrBopeHHs TBEpAUX
PO3YMHIB.

Tunu TBEpAUX PO3UHHIB.

crop. 56-101 [15]

TeMy:

— TBEpAl PO3UMHH
3aMIIIeHHST HEOOMEKEHOT
PO3YMHHOCTI;

— TBEP/Il PO3UHNHU
3aMilIeHHsT 00MEKEHOT
PO3YUHHOCTI;

- TBEpJIl pO3UMHHU
BIIPOBAJKCHHS;

— BIIOPSZIKOBaHI TBEP/Ii




po3uuHU a60
HAJCTPYKTYpPH.

Twxk. 6 | Tema 2. Po3paxyHok [Mpaktnyne | Meromuuni | ctop. 17-20 [18] | Bukonaru Ta 3axuctu 3BiT | 1 6amu | CamocriliHa
eJIeMEHTIB MeTaJIeBUX 3aHATTS /| peKOMeHJaIlii 3 IPaKTU4HOI poOOTH pobota 110 5
KOHCTPYKIiii mpu 3ruHi Face to face TYDKHS

Twxk.7 | Tema 5. YTBOpeHHsI Jlexist / Koncnekr crop. 77-103 [7], | Camocriiino onpamoBatu | 2 6anm | CamocTiitHa
XiMiYHHX CHOJIYK. Face to face JEKIIii / crop. 20-76 [9], | TeopeTnunuii MaTepiail. pobora 10 6
[TpaBumo das. Mpe3eHTAIlis crop. 331-376 [TinroryBatu 10mOBiAL HA THKHS
Yucso cTymneHiB cBOOOIH. [16] TeMy:

B3aemo3B's130k uncia — KPUBI OXOJIO/PKECHHS
IHTEpMETaJICBUX 3'€THAHB Ta METAaJiB Ta CIIJIABIB;
3aKOHIB BaJICHTHOCTI. — (ha3oBi EPETBOPEHHS B
MeTallax 1 CILUIaBax;
— BU3HAYCHHS KPUTHYHUX
TOYOK TpH Harpisi i
OXOJIOIKEHHI;
— Jlarpama cTaHy
MoABiHHUX cIuiaBiB I-ro
THUITY.

Twx. 8 | Tema 6. OcHOBHI THIIH Jlexist / Koncnekr cTop. 254-296 CamocriiiHo onpamtoBatu | 2 6anm | CamocrTiiiHa
Aiarpam cTaHy cIuiaBiB. Face to face JeKIi / [14], cTop. TEOPETUYHHUM MaTepiall. pobota 10 7
®Da30Bi NepeTBOPEHHS B npesenTanisn | 233-276 [4], ctop. | [liaroTyBatu q0MOBiab HA TIKHS
MeTaax i crjiaBax. 84-126 [5] TEMY:

EBTexTHka Ta ii OCHOBHI — Jlarpama CcTaHy CIUIaBIB
BJIACTUBOCTI. Il Tuny;

IToHATTA CTPYKTYpHOI
CKJIaJI0BOI.

— Jlarpama cTaHy CILIaBiB 3
0OMEKEHOI0 PO3YMHHICTIO
y TBepaomy ctai IIl-ro
TUITY;

— Jiarpama CTaHy i3
CTIHKOIO XIMIYHOO
cnostykoro IV tuny.




Twk. 9 | Tema 3. Bu6ip pexxnmis i [Mpaktuyne | Meromuuni | ctop.21-24 [18] | Bukonaru Ta 3aXUCTH 3BIT 1 6an | CamocriiiHa
MarepiaJiB 1 3aHATTSA/ | peKOMeHaIli 3 MPAaKTHUYHOI POOOTH pobota 10 7
€JICKTPUYHOI0 Face to face TYOKHS
3BapIOBaHH CTAJII.

Twxk. 10 | Tema 7. 3B'sA30K Jlextist / Koncnekr ctop. 131-186 CamocriitHo onpairoBatu | 3 6anmu | CamocTiiiHa
BJIACTHBOCTEI CIIaBiB 3 Face to face JCKIIiH / [17], TEOPETUYHHIA MaTepiall. pobora 110 8
THIIOM JliarpaM cTaHiB. npesenranis | crop. 24-123 [10], | ITiaroryBaTy ZOIOBiAbL HA THXKHSA
3MiHa BIIACTHBOCTEH CILIABIB crop. 32-96 [15] | temy:

IpU YTBOPEHHI MEXaHIYHOT — aJIOTPOIIYHI

cyMimi. MIEPETBOPEHHS 3aI1i34;

BnactuBocti ogHO(a3zHUX — niarpama Fe-Fe3C, sk

TBEPAUX PO3UUHIB. Jiarpama MeTacTabiIbHOT

CuHryssipHa TO4Ka Ipu piBHOBarw;

YTBOPEHHI XIMIYHHUX CITONTYK. — ByIJIELb B JESIKUX
moauikarisx Fe.

Twx. 11 | 3micToBHMI KOHTpOJB Nel Tect Tecr moodle.kntu.kr.ua Bukonaru TecroBe 7 6aniB | o 8 TmkHS

3aBJIAHHS
3micToBHUI MOnyJb 2. BysoBa MeTaniB 1 cIijIaBiB Ta X B3a€EMO3BS30K 3 OCHOBHUMH THIIAMH JllarpaM CTaHy CILIABIB.

Twxk. 12 | Tema 8. OcHoBH TepmiuHOT Jlexist / Koncnekr ctop. 131-186 CamocriitHo onpamroBatn | 2 6anm | CamocrTiitHa
00pooOKmu. Face to face JEKIii / [17], cTop. TEOPETUYHHUI MaTepiall. pobora 110 9
MOKIIMBICTH 3MII[HEHHS Mpe3eHTAIlis 231-302 [12], [TigroryBatu JOTIOBIIL HA THXKHSA
cTajell UIAIXOM TEepMIYHOL crop. 101-206 | temy:
00poOKH. [11] — copOiT (mepia cTpykTypa
VsBiIeHHS Tpo rapTyBaHHS);

NIEPETBOPEHHS — BIJMOAJ;

NIEPEO0X 0O HKEHOTO - HOpMaJti3aris;
ayCTEHITY. — nudy31iMHMUHA Biama.
Jiarpama i30TepMiuHOTO

NEPETBOPEHHS ayCTEHITY.

[TepeTBOpeHHS ayCTEHITY Ha

MapTEeHCHUT.

Twx. 8 | Tema 4. Po3paxyHok i [Ipaktuune | Meroanuni | crop. 25-30 [18] | BukoHaTH Ta 3aXHCTH 3BiT 1 6an | CamocrTiiiHa
KOHCTPYIOBAHHA CTHKOBHX 3aHATTS / | peKOMEeHJamil 3 MPAaKTHUYHOI pOOOTH po6oTa 10 9
3BapHHUX LIBiB. Face to face THKHS




Tux. 9 Tema 9. 'apryBanus i Jlexuis / Koncnekr crop. 31-77 [7], | Camocriiino ompairoBatn | 2 6anu | CamocTiiina
BiImycK. Face to face JCKIiN / ctop. 331-395 | TeopeTHUHMIT MaTepiall. poboTa 110
Jiarpama inTepBaiiB Ipe3eHTalis [10] ITigroryBatu 10NOBiIb HA 10 TrxHA
rapTyBaHHS TEMIEPATyp IS TeMy:
rapTyBaHHS — 130TepMiuHe rapTyBaHHS;
3aJTi30BYTJICIIEBUX CTaJICH. — rapTyBaHHs 3 00pOOKOIO
['apTyBaHHS B OTHOMY XO0JIOA0M;

OXOJIO/KYBaui. — ne(eKTu TrapTyBaHHS;
rapTYBaHH}I Yy ABOX - HU3BKUHU Bi,Z[HyCK;
CepeIOBUIIIAX. - TPOKAJIOBAaHICTb.
CryniHdacTe rapTyBaHHS.

Twxk. 10 | Tema 10. Ximiko-Tepmiuna Jlexuis / Koncnekr crop. 31-77 [7], | Camocriiino onparroatn | 2 6anu | CamocTiiina
o0podKka. Face to face JeKIii / ctop. 201-244 | TeopeTHUHUil MaTepia. pobora 10
[Tpouiec HacuueHHS OBEPXHI Mpe3eHTaIlis [14], [TizroryBatu AOMOBiNE HA 11 TroxHs
CTaJIl BYTJICIICM. TeMYy:

[Tpouec HacuueHHs cTani — Kacudikais cranen 3a
a30TOM. XIMIYHHMM CKJIaJ0M;
[TinBUIIIEHHS TBEPIOCTI, - cTajl 3BHYaiHOI
3HOCOCTIMKOCTI, BTOMJICHO1 SIKOCTI,
MIITHOCTI. - SKICHI CTai;

- BHCOKOSKICHI cTaJi.

Twxk. 10 | Tema 5. BusHaueHHsI [IpakTuune Meroauuni | crop. 31-35[18], | BukoHaTH Ta 3aXMCTH 3BIT 1 6an | CamocriiiHa
HeCy40l 31aTHOCTI 3aHATTS / | peKOMeHJallii 3 IPAKTUYHOI poOOTH pobota 10
3’€HAHHS JIOGOBUMU Face to face 11 TrxkHS
IIBAMH B HAITYCK.

Tux. 11 | Tema 11. MapkyBaHHst Jlexist / Koncmekr | crop. 157-231-77 | CamocriiiHo onpamroBatn | 2 6ann | CamocrTiitHa
JIETOBAHMX Face to face JEKIii / [14], TEOPETHYHHI MaTepial. pobota 10
KOHCTPYKUiHHUX cTaJeii. npesenraitisi | crop. 21-277 [6], | IliaroryBaTu Z0MOBiAb Ha 12 TroxHS

[apuKomiAMUTHUKOBI
cTaii. BucokomiliHuii yaByH.
Byrnenesi iHCTpyMeHTalIbHI
cTal.

Yasynu. bini yaByH#.

Cipi uaByHu. [TonoBuHuacTi

yaByHHU. CTpyKTYypa i

ctop. 630-677
[11]

TEMY:

— BHUCOKOMIITHHI YaBYH;

— KOBKWMH YaBYH;

— MapKyBaHHS CIpUX
YaBYHIB.




BJIACTUBOCTI CIpUX YaBYHIB.
MexaHi4H1 BJaCTUBOCTI
CIpOro yaByHY.

Tuwxk. 12 | Tema 12. Il1acTHYHA Jlexris / Koncnekr ctop. 307-398 CamocriitHo onpairoBatu | 2 6anmu | CaMmocTiitHa
nedopmanis i Face to face JCKIIii / . [13], qupeTHqHHﬁ MaTep'iaJ'I. pobota 110
perI/ICTaJIhaIIiﬂ Mpe3eHTaIlis crop. 411-506 HIHF?TyBaTI/I JOIIOBIAbL Ha 13 Tixug

. [10] TeMY:
METaJIB. ) - BTOpHWHHA a00 30ipHA
[pysxua nedopmartis. ) peKpucTaizanis;
HHUaCTHqHa He(boplv{aulsl. - rapsdJa miacTu4Ha
PYI/IHy'BaHHjI METaJiB. ' nedopMaLs;
KpE/IXKe pyliHyBaHHs. B'a3ke - meroy Bpinens;
PyHHYBaHH. [Inactuyna ' - meron Pokpema;
z[e(bopMam‘;I MOHOKpHCTAJIIB. _ meron Bikkepca;
Pexpucramzanis. - OmacTHuHI
XapaKTePUCTHKHY;
- y/JapHa B'SI3KICTb.

Tux. 12 | Tema 6. [IpoexTyBaHHs [IpakTuune Meroauuni | ctop. 36-39 [18] | BukoHatu Ta 3aXHUCTH 3BIT 1 6an | CamocrTiiiHa
3’€/IHAHHA KYyTOBMMH 3aHATTS / | peKOMEeHJamil 3 IPaKTUYHOI poOOTH poboTa 110
LIBAMH B HaIyCK. Face to face 13 trxHS

Tux. 13 | Tema 13. ®iznyna Jlexuist / Koncnekr crop. 102-201 | Camocriiino onparoBati | 2 6amu | CamocTiiina
CYTTEBICTH MPOLECIB, 1110 Face to face JIeKIIiH / [10] TEOPETUYHHI MaTepiall. pobota 10
NPOTIiKAIOTH NPH MIpE3eHTAIlis [TinroryBatu momoBias Ha 14 TrxHA

3BaplOBaHHi.

I'osioBHE 3aBHaHHA
3BaproBaHHs. TepMmiuHe
3BapIOBAHHS.
TepMmomexaHiuHe
3BaproBaHHs. MexaHiuHe
3BaplOBaHHs. 3BapIOBaHICTh.
Crazi 3a BIJHOILIEHHSIM JI0
3BapIOBAHHS.

TeMy:

- 30Ha TEPMIUYHOIO
BIUIHBY;

- METOJIN 3HATTS
3BaplOBAILHOTO
HaIPYXCHHSI,

- OyzsoBa 3BapHOTO
mIBa 1 ioro MexaHivuHi
BJIACTUBOCTI.




Twx. 14 | Tema 14. Buau Jlextist / Koncnekr ctop. 150-198 Camocriitao ompairoBatu | 3 6amu | CamocriliHa
3BapIOBAJILHUX 3’ €IHAHD i Face to face JIeKLin / [17], TEOPETHYHHI MaTepiall. pobota 10
IIBiB. npeseHranis | crop. 81-127 [15] | [liaroryBaTu A0NOBiAb HA 15 TrxHS
Bunu 3BaproBalIbHUX IIIBIB. TeMy:
3'enHanHs BHAyCK. TaBpoBi — nedekTH 3BapHHUX
3'eqnanHs. KyToBi IIBIB;
3'ennanHs. KoHTpob — TpUYUHH JePEKTiB
3BapIOBAJILHUX 3’ €THAHb. 3BapHUX IIBIB;
Pentreniscrnke —  JIOCIIKEHHS
MIPOCBIYyBaHHSI. Metajorpadii;
[TpocBiuyBaHHs — XIMIYHUH aHaTi3.
ramMMa-TipOMEHSIMHU.
Tux. 14 | Tema 7. [IpoexkTyBaHHs [IpakTuune Mertoanuni | crop. 40-43 [18] | BukoHaTu Ta 3aXHUCTH 3BIT 1 6an | CamocriiiHa
HAMYCKHOTO 3’€THAHHA 3aHATTS / | peKOMEHaIil 3 MMPAKTUIHOI pOOOTH poboTa 110
KYTHHKIB 3 ()aCOHKO10. Face to face 15 TokHS
Tux. 14 | 3mMicTOBHHUIE KOHTPOJIL Ne2 Tect Tect moodle.kntu.kr.ua Bukonatu TecToBi 7 Jo 15
3aBJIaHHS THKHS

12 Cucrema OUiHIOBAHHS Ta BUMOTH

Buau KoHTpOJIIO: TOTOYHUM, IMT1ICYMKOBUM.

MeTonu KOHTPOIIIO: CIIOCTEPEKEHHS 32 HABUAILHOIO JISUTbHICTIO CTY/ICHTIB, YCHE ONMTUTYBaHHS, TUCbMOBUN KOHTPOJIb,
TECTOBUI KOHTPOJIb. DopMa MiJCYyMKOBOTO KOHTPOJIIO: €K3aMEH.

KoHTposnb 3HaHb 1 YMiHb CTYIEHTIB (MOTOYHUHN 1 MIJCYMKOBUN) 3 IUCHUIUTIHU «MeTtanu 1 3BaproBaHHs B OyIiBHHUIITBI»
3MIUCHIOETHCS 3TIAHO 3 KPEIUTHOI TpaHC(EepHO-HAKOMUIYBAIBHOI CHCTEMOIO OpraHizaiii HaB4YaJbHOTO Tporecy. PedTuHr
CTYJICHTA 13 3aCBOECHHS TUCIMIUIIHUA BU3Ha4YaeThes 3a 100 6anpHOO MIKanow. BiH ckiamaeTbes 3 peHTHHTY 3 HAaBYAJIBHOI pOOOTH,
JUTSL OLIIHIOBAHHSI SIKOT Mpu3HavaeThes 50 OaniB, 1 peUTUHTY 3 aTtecTallii (ek3ameH) - 50 6ais.



IIkajga oninroBanusa: HanioHaabHa Ta EKTC

Cyma 6atiB 3a BCIBUAM Ouitika EKTC O11iHKa 3a HAIllOHAJILHOIO IIKAIOK0
HABYaJIbHOI JAisTBHOCTI IUTS eK3aMeHy, KypCOBOTO MPOEKTY (poO0TH), IPaKTHKH JUTSL 3ITIKY
90-100 A BiZIMIHHO
82-89 B
74-81 C Ao0pe 3apaxoBaHO
64-73 D .
6063 B 3aI0B1JILHO
35-59 FX HE3aJI0BUTLHO 3 MOYIJIMBICTIO TIOBTOPHOTO CKJIaIaHHS HE 3apaxOBaHO 3 MOXKIIUBICTIO IIOBTOPHOTO CKJIAaHHS
1-34 F HE3aJI0BUTLHO 3 000B’I3KOBHM TTOBTOPHUM BUBUCHHAM TUCIHILTIHH HE 3apaxoBamo 3 060B;’§§£;§$§§BTOPHHM BUBHCHHAM

Kpumepii oyintoéanns. EXBIBaNEeHT OLIIHKY B 0anax Jjisl KOXKHOI OKpEMOi TeMH MOe OyTH pi3HUH, 3arajbHy cymy OaliB 3a
TEMY BU3HAUYEHO B HaBYAJIbHO-METOAMYHIN KapTi. Po3moain GamiB Mk BUAAMU 3aHATH (JIEKU1i, TPAKTUYHI 3aHATTS, CAMOCTIitHa
po00Ta) MOKJIMBUN HUISIXOM CIIJIBHOTO MPUIHATTS PIIICHHS BUKIIagada 1 CTYJEHTIB Ha MEPLIIOMY 3aHSTTI: OIL[IHKY «B1JIMIHHO»
(90-100 GauiB, A) 3aCayroBY€ CTYACHT, SKHIA:

— BCE€0IYHO, CUCTEMATUYHO 1 IITMO0KO BOJIOJIIE€ HABYAIBHO-TIPOTPAMOBUM MaTePialioM;

— BMI€ CaMOCTIHHO BHUKOHYBaTH 3aBllaHHA, TMepeadaydeHl TpOrpaMor0, BHKOPUCTOBYE HAOyTI 3HAHHS 1 BMIHHS Y
HECTaHJapPTHUX CUTYaIlisX;

— 3aCBOTB OCHOBHY 1 03HAHOMIIEHUH 3 TOAATKOBOIO JITEPaTypoOIo, SKa peKOMEHI0BaHa MPOTPamolo;

— 3aCBOIB B3a€MO3B'sI30K OCHOBHHMX IMOHSTH JUCITUIIIIHUA Ta YCBIIOMIIIOE 1X 3HAYEHHS JJIs TIpodecii, sIKy BiH Ha0yBae;

— BUJIbHO BHUCJIOBIIIOE BJIACHI YMKH, CAMOCTIITHO OIIIHIOE PI3HOMAaHITHI )KUTTEBI SIBUIIA 1 PaKTH, BUABIISIIOYN OCOOUCTICHY
MTO3HIIIIO;

— CaMOCTIMHO BH3HAYA€E OKPEMI LTI BIACHOT HABYAIBHOI JiSTTLHOCT1, BUSIBUB TBOPYI 3710HOCTI 1 BAKOPUCTOBYE X MPHU
BUBYCHHI HABYAJILHO-TIPOTPAMOBOT0 MaTepiaiy, TPOSIBUB HAXWII O HAYKOBOi POOOTH.

Omuinky "mo6pe" (82-89 6ainiB, B) - 3aciiyroBye CTyJeHT, SIKUI:

— MOBHICTIO OTMaHYBaB 1 BUILHO (CAaMOCTIIHO) BOJIOJII€ HABYATLHO-TIPOTPAMOBUM MaTepiajioM, B TOMY YHUCITi 3aCTOCOBYE HOTO
Ha TMPaKTHUIll, MA€ CUCTEMHI 3HAHHS JOCTaTHROMY OO0CS31 BIAMOBITHO /10 HABYAIHHO-MPOTPAMOBOTO Martepiaay, apryMEHTOBAaHO
BUKOPHUCTOBYE iX Y PI3HUX CUTYaLIsIX;

— Ma€ 3JaTHICTh JI0 CaMOCTIMHOTO MOIIYKYy 1H(opmalii, a TakoXX 10 aHaii3y, MOCTAHOBKHU 1 PO3B'sI3yBaHHs MpoOsieM
npo¢eCifHOro CIpsIMyBaHHS;



— II1J1 Yac BIATOBII JOMYCTHUB ACSKI HETOYHOCTI, SIKI CAMOCTIMHO BUIIPABIISE, TOOMPAE MEPEKOHINBI apTyMEHTH Ha
HiATBEPI’KEHHS] BUBYEHOTO MaTepialy; OLiHKy «ao0pe» (74-81 6an, C) 3aciIyroBye CTyIE€HT, SIKUMA:

— B 3arajJbHOMY poOOTY BHKOHAB, aJI¢ BIAMOBIa€ HA €K3aMEHI 3 MEBHOIO KITBKICTIO IOMUJIOK;

— BMI€ TIOPIBHIOBATH, y3arajJbHIOBAaTH, CHCTEMATHU3yBaTH 1H(GOpMAIIiIO MTiJ] KEPIBHUIITBOM BHUKJIaaua, B IIJIOMY CAMOCTIIHO
3aCTOCOBYBATH Ha MPAaKTHUIll, KOHTPOJIOBATH BIACHY NISUTbHICTH;

— OITaHYyBaB HaBYAJIBHO-TIPOTPAMOBHI MaTepiall, YCIIIIHO BUKOHAB 3aBIaHHs, Tiepea0adeHi mporpaMor0, 3aCBOIB OCHOBHY
JiTepaTypy, AKa peKOMEHI0BaHa MPOTrPamolo;

Omuinky "3an0BibHO" (64-73 6anu, D) - 3aciIyroBye CTYJIEHT, SIKHIA:

— 3Ha€ OCHOBHMI HaBYAJILHO-TIPOIPAMOBHI MaTepiall B 00cs31, HECOOX1AHOMY ISl MOJAbIIIOr0 HABYAHHS 1 BAKOPUCTAHHS
Moro y MaitOyTHi# npodecii;

— BUKOHYE€ 3aBJIaHHS, ajie MPU PIIEHH] JOMYyCKa€ 3HAUYHY KUIbKICTh TOMUJIOK;

— 03HAHOMJICHHH 3 OCHOBHOIO JIITEPaTypoIo, sika pEKOMEHI0BaHa MPOrpaMoio;

— JIOMyCKAa€ Ha 3aHATTSIX YU €K3aMEH1 MOMWJIKH MPYU BUKOHAHHI 3aBJIaHb, aji€ M1/l KEPIBHUIITBOM BHKJIaJaya 3HAXOIUTh
IUISIXY iX YCYHEHHS.

Omuinky "3a0BiabHO" (60-63 6anu, E) - 3aciiyroBye CTYJICHT, SKU:

— BOJIOZI€ OCHOBHHMM HaBYAJIBHO-IIPOIPAMOBUM MaTepiajJoM B 00Cs31, HEOOXITHOMY ISl MOJATBIIOT0 HaBYaHHS 1
BUKOPUCTAaHHA HOTo y MaiOyTHIM mpodecii, a BUKOHAHHS 3aBJaHb 3aJ0BOJIbHAE MIHIMAJIbHI KpUTEpii. 3HAHHA MaloTh
PENPOAYKTUBHUM XapaKTep.

Ominka "He3amnoBinbHO" (35-59 GamiB, FX) - BUCTaBISETHCS CTYICHTY, SKHUI:

— BUSBHB CYTTEBI MPOTAJMHA B 3HAHHSAX OCHOBHOTO IPOTPAMOBOTO MaTtepiaiy, JOMYCTHUB MPUHIIMIIOBI TOMIJIKH Y
BUKOHaHHI MIepeI0a4eHNX MPOrpamMor0 3aB/IaHb.

Ominky "He3anoBibHO" (35 6aniB, F) - BUCTaBISETHCS CTYICHTY, SIKHA:

— BOJIOJII€ HABYAJILHUM MaTepiajioM TIILKHM Ha PiBHI €JIEMEHTAPHOTO PO3II3HABAHHS 1 BIATBOPEHHS OKpeMux (akTiB abo He
BOJIOJIIE€ 30BCIM;

— JIOITyCKa€ Tpy01 MOMIJIKY TIPU BUKOHAHHI 3aBJIaHb, Iepe10auyeHUX MPOTPaMoIo;

— HE MOXE MPOJIOBXKYBAaTH HABYAHHS 1 HE TOTOBHM 10 mpodeciitHoi MiSIBHOCTI MICIs 3aKiHYCHHS YHIBepcUTETy 0e3
MMOBTOPHOTO BUBYEHHS JIAHOT JUCITUTUTIHH.

[lincymkoBa (3arajgpbHa OIliHKAa) KypCy HaBYaJdbHOI AUCHUIUIIHU. € CyMOIO PEHTUHIOBHUX OIIHOK (OaliB), ojepKaHUX 3a
OKpeMi OllIHIOBaH1 ()OPMHU HABYAJIBHOI JIISUTBHOCTI: TOTOYHE Ta MiJICYMKOBE TECTYBaHHS PIBHSI 3aCBOEHOCT1 TEOPETUYHOTO



Marepiaiy IMiJ1 4ac ayIMTOPHUX 3aHATh Ta CAMOCTIHHOT poOOTH (MOIYILHUM KOHTPOJIB); OIliHKa (0ajIn) 3a BUKOHAHHS MTPAKTUIHUX
1HAMBITyanbHHX 3aBaaHb. [1iCyMKOBa OIiHKA BUCTABIISIETHCS MMiCIIsl IOBHOTO BUBYCHHS HABYAIBHOI TUCITUTUTIHH, STKa BUBOIUTHCS
AK CyMa MPOMDKHHX OIIIHOK 3a 3MICTOB1 MOy i. OcTaTO4YHAa OLIIHKA PiBHS 3HAHb CKJIAJAETHCS 3 PEUTHHTY 3 HaBUAIbHOI poOOTH,
JUTSI OIIIHIOBAHHS K01 mpu3HadaeTbes 60 OamiB, 1 peTHHTY 3 aTecTartii (3amik) - 40 6amis.

Po3nogis 6aJiB, iki OTPUMYIOTH CTYJI€HTH NPH BUBYEHHI Jucuuiiinm ""MeraJyu i 3BaproBaHHs B Oy 1iBHUIITBI"

ITorouHe TecTyBaHHA Ta caMOCTiitHa poboTa

3MicToBuil MOIyIIH | 3MicTOBHI MOZYTIb 2 Ex3amen Cyma
T1 T2 T3 T4 | TS5 | T6 | T7 | 3Kl T8 T9 T10 T11 T12 T13 T14 3K2 100
2 2 2 2 2 2 3 10 2 2 2 2 2 2 3 10 60/40

[Tpumitka: T1, T2,..,T14 — rema nporpamu, 3K1, 3K2- mijgcymMKoBuii 3MiCTOBUN KOHTPOJIb
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