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IIporpama HaBYAIbHOI IMCUUILIIHA

1 Onuc HABYAJBHOI AUCHMILIIHH, il MeTa, IpeAMeT BUBYAHHS Ta
pe3yJIbTaTH HABYAHHA

OmauM 3 METOAIB OJCp)KaHHS MaTepiamiB Oararo(yHKI[IOHAIBHOTO TpPU3HAYCHHS 3

BIIACTHBOCTSMU HE TpPUTAMaHHUMHU JJI MaTepialliB OTPUMYBAaHUX TPAAULIMHUMU METOJIaMU
JUTBA Ta MOJAIBIIOI MEXaHIYHOI OOpOOKH, B TOMY YHCII 1 KOMITO3HUIIMHUX, € METOIH, SKI
0a3yl0ThCSl Ha TEXHOJIOTIYHMX 3acaaX METOJIB MOPOIIKOBOI MeTanyprii. OCHOBHUMH eTarmaMu
po3po0OKHu MaTepialliB Ta BUTOTOBJICHHS BUPOOIB 3 HUX € OTPUMAaHHS BUXITHUX MOPOIIKIB, SIKI Y



noJaybIioMy (OpMYIOTECS Y BHPOOHM 3alaHMX PO3MIpIB Ta CHIKAIOTHCS IMPH TeMIleparypax,
HIDKUMX 32 TEMIEpaTypy IUIaBIE€HHS OCHOBHOTO KOMIOHEHTY. OJIHUM 13 €TamiB BUTOTOBIICHHS
TaKUX BUPOOIB € OTPUMAHHS MOPOIMIKIB METANIB, CIUIABIB Ta CIOIYK Y Pi3HOMY IHCIIEPCHOMY CTaHi.
BukopucTOBYIOYM TOPOIMIKH 3 PI3HUMH XIMIYHUMH, (i3HIHAMHA Ta TEXHOJOTIYHHUMH BIIACTHBOCTSIMH
MOXKHA y UIIMPOKHX MeEXax 3MIHIOBaTH  YMOBM OTPHUMaHHS MOPOIIKOBUX BHUPOOIB 3 3aJaHUMH
CTPYKTYpPOIO Ta BIACTHUBOCTSAMH i, SIK HACIIZOK, iX (YHKI[IOHAIbHI XapakTepPUCTHKH. Y CBOIO Yepry
BJIACTUBOCTI OTPHUMYBAHHUX ITOPOIIKIB 3aJIeKaTh Bill (I3MKO-XIMIYHHAX TIPOIIECIB, SAKi JieXKaTh B OCHOBI
KO’KHOTO METOAY OTPHMAaHHS IOPOIIKIB.

ToMy mpeaMeToM BUBYCHHS B JUCHHIUIIHI “‘@i3uKo-XiMi4Hi OCHOBH OTPUMAHH
MeTAJiB, CIJIABIB Ta CHOJYK Y MOPOIIKOBOMY Ta JHCHEPCHOMY cTaHbl” € (DI3UKO-XIMIYHUX
SIBUIIIA, 1110 JIS)KAaTh B OCHOBI IIPOIIECIB OTPUMAHHS MOPOIMIKIB PI3HUMHU METOJIAMH 1, BUXOISYH 3
[[bOT0, MapaMeTPH MPOIIECiB, AKi 3a0e3MeUyI0Th OTPUMAHHS 1X 3 Harepe. 3aJaHuMHI
BJIACTUBOCTSIMH Ta CTPYKTYPOIO.

IIpeaMeToM BUBYEHHS € TakOX (I3MKO-XIMIYHI OCHOBH BHOOpPY METOAYy Ta
TEXHOJIOTIYHUX  TapaMeTpiB  OTPUMAHHA IMOPOIIKIB  MEXaHIYHUM, (I3UKO-XIMIYHUMH,
ra3opa3HUMU METOJAMHM, JUCIEPryBaHHSIM pO3IUIaBIB Ta IHII. 3 BUKOPHCTAHHSAM
TEPMOJUHAMIYHUX 3aCaJl Ta AHAJIITUIHOTO OIHUCY MPOIICCIB.

Y 3B’S3Ky 3 IIMM OCHOBHHMH 3aBAAHHSAMM JUCHUIUTIHK “‘@i3uKo-XiMidHi OCHOBH
OTPUMAHHS METAJIB, CILUIABIB Ta CHOJYK Yy MOPOIIKOBOMY Ta JMCHEPCHOMY CTaHbI € HaJlaHHS
CTyJeHTaM (yHIaMEHTAJIbHUX 3HAHb, SIKI O JOMOMOIIM iM BCTAaHOBJIIOBATH KIHETUKY IPOIECIB
Ta TPOBOJMUTU iX AHANITUYHHA OMUC 3 METOK OTPHMAHHS IOPOIIKIB 3 Hamepes 3aJaHUMH
BJIACTUBOCTSAMH Ta CTPYKTYPOIO Ha OCHOBI PO3yMiHHA ()i3MKO-XIMIYHHMX SIBHIII, IO JIEKaTh B
OCHOBI CTBOPEHHSI MaTepialiB 3 3aCTOCYBAaHHIM METO/IiB IOPOIIKOBOI METayprii.

Po3yminHs 3acaj, sKi J€KaTh B OCHOBI METO/IB OTPMMAHHS MOPOIIKIB MeTadiB, CIUIaBiB
Ta cmoayk 0a3yeThCs Ha (QyHAAMEHTAIBHUX 3aKOHaX Ximii, ¢izuyHoi Ximii, (isuku, ¢izuku
KOHJICHCOBAHOT'O CTaHy, TEPMOJUHAMIYHHX Ta KIHETUYHUX 3acaJl CTBOPEHHS MaTepiaiiB.

MeTo10 HaBYATIBHOI AUCIUILUTIHY € (OPMYBaHHS y CTYIECHTIB

3MATHOCTEH:

— 3maTHICTh 3acTOCOBYBaTH NpodeciiiHi 3HaHHS i YMIHHS Ha MIPAKTHII ITiJl 9aC OTPUMAaHHS MOPOIIIKiB
MECTaIIB, CIUIABIB Ta CIIOJIYK,

— 31aTHICTh BUPILIYBAaTH MpoOIeMu B MpodeciiiHiii TisIbHOCTI HA OCHOBI aHaji3y Ta CHHTE3Y
JITEepaTypHUX Ta JOBIAKOBUX JAaHHUX BIJHOCHO PO3POOKH NPOIECIB OTPUMAaHHS IOPOIIKIB
METaJIiB, CIUIaBIB Ta CIONYK;

— 3JaTHICTh 3aCTOCOBYBAaTH CTaHIApTHI METOIM PO3PaxXyHKY pIBHS BJIACTHUBOCTEH MOPOLIKIB
3aJIeKHO BiJl MapaMeTpiB X OTpUMaHHS,

— 3/1aTHICTh BUKOPHUCTOBYBaTH METOAMKH BUOOPY CTaHAAPTHUX MaTepiaiiB JUisl OTPUMAHHSA
MOPOUIKIB METaNIB, CIUIaBIB Ta TYTOIJIAaBKUX CIOJYK;

— 3paTHicTh 3a0e3reyyBaTH TEXHOJIOTTYHICTh BHUPOOIB 1 MPOLECIB IXHHOI'O BUTOTOBJIEHHS Ta
00poOJICHHS, KOHTPOJIOBATH JOTPUMAHHS TEXHOJOTIYHOI JUCHMIUIIHM MiJ 4Yac OTPUMAaHHA
MOPOILIKIB METaJIiB, CIUIaBIB Ta TYTOIJIABKUX CHOJYK;

— 3/1aTHICTh 3aCTOCOBYBAaTH METOAM CTaHIAPTHHUX BUIIPOOYBaHb LI0J0 BHU3HAUEHHS (I3MYHMX,
XIMIYHUX, CTPYKTYPHUX Ta TEXHOJOTIYHHUX BJIACTUBOCTEH BHIXIJIHUX MaTepiajiB Ta TOTOBHUX
MOPOUIKIB METaliB, CIUIABiB Ta TYTOMJIABKUX CIOIYK;

— 31aTHICTh OOMpaATH 3 EKOHOMIYHOI Ta TEXHOJOTIYHOT TOUYKH 30py ONTHUMAIbHY TEXHOJIOTIIO TS
OTPUMAaHHS MOPOIIKIB METaIB, CIUIABIB Ta TYTOMJIABKUX CHOIYK 3 3aJaHUMHU BIaCTUBOCTSIMH,

— 3/1aTHICTh OOMpPATH OCHOBHI Ta JOMOMDKHI MaTepiaiu Jyisi OTPUMaHHS TMOPOIIKIB METAIB,
CIUIAaBIB Ta TYTOIJIABKUX CHOJYK 3aJIeKHO BiJl METONLY iX OTpUMAaHHS;



— 3paTHICTb 3AIMCHIOBATH KOHTPOJb SAKOCTI CTPYKTYpH, (I3UYHUX 1 TEXHOJOTIYHHUX
BJIACTUBOCTEH MOPOIIIKIB METAIIIB, CIUIABIB Ta TYTOIUIABKUX CTIOJYK.

3rifHO 3 BHMOTaMHU OCBITHBO-TIPOQECIIHOT HporpamMu CTYJIEHTH MiCIs 3aCBOEHHS
HaBYAJIbHOI TUCIUIUTIHA MAlOTh MPOJIEMOHCTPYBATH TaKi Pe3yJIbTaTH HAaBYAHHS:

3HAHHA:

— OCHOB Oprasizaiiii BApOOHHUYO1 1 HAYKOBOT JTiSTILHOCTI y Tally31 OTPUMaHHs MOPOIIKIB METAIIB,
CIUIaBiB 1 TYTOIUIaBKHX CIIOJYK;

— METOJIMK TOIIYyKY iHdopMallii y TpaguIliiHOMYy Ta €JIEKTPOHHOMY BHJI y Taly3l OTPUMAaHHS
MOPOUIKiB METANIB, CIUIABIB 1 CIIONYK;

— CTaHJApTHUX METOIMK BUOOpY MarepiaiiB (BHOOpPY BHXITHOI CHPOBHHHU I OTPHUMAaHHS
MOPOUIKIB METANIB,CIJIaBIB Ta TYTOIUIABKHX CIIOJIYK 3aJIEXKHO Bl METOAY IX OTpHMaHHS);

— TUIOBUX TEXHOJIOTI BUPOOHHUIITB MO OTPUMAHHIO TIOPOIIKIB METAJIB,CIIABIB Ta TYTOTUIABKUX
CHOJNYK;

— CTaHJApPTHUX METOAIB BHUIPOOYBaHb Ta CTATUCTUYHUX METOJIB OIIIHKH SKOCTI BHUXITHUX
MaTepialliB Ha pi3HUX eTarnax TPUMAaHHS MOPOIIKiB METaiB,CIUIaBIB TA TYTOIUIABKUX CITONYK;

— XapaKTEPUCTHK OCHOBHUX 1 JOMOMDKHHX MaTepiajiB, III0 BUKOPUCTOBYIOTHCS JIsi OTPUMAHHSI
HOPOIIKIB;

— (pi3MKO-XIMIYHHUX MPOIIECIB, SAKI BIIOYBAIOTHCS 1] YaC TEXHOJIOTIYHUX OIepallii 3 OTpUMaHHS
MOPOMIKIB,;

— (akrTopiB, MmO BIUIMBAIOTh Ha (QI3UKO-XIMIYHI TPOLECH, SKI BiAOYBalOThCSA IIiJI dYac
IPOXOJKEHHS TEXHOJIOTIYHUX OTepalliii 3 OTPUMaHHs OPOIIKIB,;

— METO/IB BIUIUBY Ha CTPYKTYPY 1 BIIaCTUBOCTI OTPUMYBAHUX IMOPOIIIKIB;

— 3arajJbHUX NPUHIUIIB KOHTPOJIO Ta PETyJIOBaHHS TEXHOJOTIUYHUX IMapaMeTpiB OTPUMaHHS
MTOPOIIIKIB,;

— CTaHJAPTHUX METOJIB BHUMIPIOBaHHS MapaMeTpiB MPOIYKIii, 00JaHAaHHSI 1 TEXHOJOTIYHUX
MIPOIIECIB IO OTPUMAHHIO ITOPOIIIKIB,;

— CTaHJaPTHUX METOJIIB KOHTPOJIIO SKOCTI OTPUMYBAHUX MOPOIIIKIB.

YMiHHA:

— obupaTu Ta OOTPYHTOBYBATH METOM BUPIIMIEHHS TOCTABJIEHUX 337a4 CTOCOBHO BUOODPY
TEXHOJIOT11 Ta 3a0e31eueHHs] yMOB OTPHUMAHHS MOPOIIKIB 3 33/1aHUMH BJIACTUBOCTSIMHU,;

— BHUKOPHCTOBYBAaTH 0a30Bi 3HAHHS 3 MPHPOJHUYUX, COLIATBHO-TYMaHITAPHUX Ta €KOHOMIYHHUX
HayK JIJIsl BUPIIMIEHHS MPAaKTUYHKUX 3a7a49 MpodeciifHOl TIsUTbHOCTI Mi 9ac OTPUMaHHS MOPOIIKiB
METaJIiB, CIUIaBIB Ta TYTOIUIABKHX CIIOJNYK;

— BHMKOPHMCTOBYBAaTHM 3HAaHHS 13 TEXHOJIOTIH BUTOTOBJIEHHSA THOPOMIKIB JUIsL PO3POOJIEHHS
CKJIaJIOBHX TEXHOJIOTTYHOT'O MapuIpyTy;

— BUKOPUCTOBYBATH CTaHIAPTHI METOJM Ta METOJUKHU PO3PAXyHKY IIPU BUOOpPI Ta MPOEKTYyBaHHI
BUPOOHHUIITB OTPUMAHHSI ITOPOIIIKIB;

— BUKOHYBAaTH IHXXEHEPHI pO3PAXyHKH, OLIHIOBATH KUIbKICHI MapaMeTpd TEXHOJIOTTYHUX
IpOIIECiB OTPUMAHHS OPOIIKIB,;

— TOTYBaTH MaTepialii Ta MPUHAMATH Y4acTh y TPOBENEHHI CTaHAAPTHUX BUIIPOOYBAHHS IIOJIO
BU3HAUYEHHS (I3WYHMX, XIMIYHHUX Ta MEXaHIYHHMX BIACTHBOCTEW BHUXIJHUX MartepiajiiB Ta
OTPUMAaHMX MOPOIIKIB, MPOBOAUTH iX OIIIHKY;

— aHaJli3yBaT OCHOBHI TEXHOJIOT1I OTPUMAaHHS MOPOIIKIB METAIB, CIUIABIB Ta TYTOIUIABKHUX CIIONYK;

— BUOWpATH TEXHOJIOTIYHUHN TIPOIIeC OTPUMAaHHS TMOPOIIKIB METAJIiB, CIIABIB Ta TYTOILIABKUX
CHOJYK 13 3aIaHUMH BJIACTUBOCTSIMU;

— BU3HAYATH MMOCIIJOBHICTh TEXHOJOTIYHUX OTEpalliid /I OTPUMAaHHS IMOPOIIKIB METaIB,
CIUIaBiB Ta TYrOIJIABKUX CHOJYK 33JJaHO1 SIKOCTI;



— BUKOPHCTOBYBATU CTaHAAPTHI METOIM 1 3ac00M BUMIpIOBaHHS MapaMeTpiB MPOAYKIii, oOnagHaHHs Ta
TEXHOJIOTTYHUX TIPOIIECIB ITiJl YaC OTPUMAHHS MOPOIIKiB METAIIIB, CIJIABIB Ta TYTOIUIABKHUX CIIONYK.

2 TlpepekBi3uTH Ta MOCTPEKBI3UTH JAUCHMILIIHM (Micle B CTPYKTYpPHO-
JIOTiYHii cXeMi HABYAHHS 32 BilIOBIIHOI0 OCBITHHOI0 MPOrPaMoI0)

JlucumiiiHa BUKJIAJAEThCS y T SITOMY CEMECTpPl HIATOTOBKH 32 OCBITHBO-IIPOQECIITHOIO.

IIPOrpaMoK0 NIEPIIOTO (OakanaBpChbKOro) piBHS BHIIOI OCBITH CTymeHs «OakamaBpy». s
YCHIIIHOTO 3aCBOEHHS AMCLUMIUIIHU, CTYJIEHT IOBHHEH BOJIOIITH HAaOOpPOM KOMIIETEHTHOCTEN
IIEPLIOTO

PiBHS BULIO1 OCBITH CTyHeHs «bakanaBp» 31 cneriaibHocT 132 Martepiano3HaBCTBO.

BuBuenHns aucuuriinu 06a3yeThCs HA BUBUEHHI TakuX (pyHIaAMEHTaTbHUX AUCIMILIIH SK
“Maremartuka”, “@izuka’, “@i3u4yHe MaTepialio3HaBCTBO , “@i3munHa Ximisa’, “Dizuka
KOHJIEHCOBaHOTO cTaHy”’, “TeopeTuuHa Ta mpukiaaHa MexaHika”, “TepmoauHaMika MaTepianiB”,
“Kineruka mporeciB B MaTepiagax’ Ta 1HIIHX.

Hucuuiuiina “@i3uKo-XiMiYHi OCHOBH OTPHMMAHHSI MeTaliB, CIUIaBiB Ta CHOJIYK Y
MOPOIIKOBOMY Ta JMCIEPCHOMY CTaHi” Ja€ CTYAEHTY MOXJIMBICTh y MOJAIBIIOMY ITiJl Yac
OTPUMAaHHS [OPOILIKOBUX Ta HAHOCTPYKTYPOBAaHUX MaTepianiB Ha 0a3i 3HaHb (PI3UKO-XIMil SBUILL
1 IPOLIECIB CTBOPIOBATH iX 3 3aJJaHUM KOMIUIEKCOM (D13MKO-TEXHIYHUX BJIACTUBOCTEH, OBOJIOAITU
CreniaJbHUMU TEXHOJIOTTUHUMH IPUHOMAaMU BUTOTOBJICHHS MOPOIIKIB.

VY cBOIO uepry AUCIUIUIIHA € OCHOBOIO JIJIsl BUBUCHHS 1HIIMX JUCIUIUIIH IPY HABYaHHI Ha
eTari MiroTOBKK OakajiaBpiB a TAKOXK MAaricTpiB 1 JOKTOpiB (imocodii. o takux mpodeciitHo
OpPIEHTOBAHMX JUCIUTUIIH BITHOCSITHCS:

“Teopisn nmpoueciB KOHcoOiIanii MOPOIIKOBHX Ta KOMIIO3HUiiiHMX MaTepiajiB” (B
JUCIUIUIIHI PO3TJISAAE€THCS BIUIUB METOJLy OTPUMAHHS Ta BIACTUBOCTEH MOPOILIKIB METaliB Ta
CIUIaBIB Ha MPOLECH iX MPeCcCyBaHHs Ta CIIKaHHA);

“Marepiajio3HAaBCTBO TYIOIUIABKUX TAa KOMIO3UIIHHUX MaTepiajiB” (po3risiacTbest
B3a€MO3B’ 30K TEXHOJOIIl OTPUMaHHS Ta BIIACTUBOCTI KOMMIO3MLIWHUX  MaTepialiB 3
BJIACTMBOCTSIMU BUX1IHUX MOPOUIKIB);

“TexHoJioris Ta o00JaJHAHHS BHPOOHUITB MNOPOIIKOBHX Ta KOMHIO3MLIHNX
MartepiamiB” (pO3ryIsIa€ThCs BILIMB BIACTHBOCTEH BHXIJIHUX IMOPOIIKIB 3aJIC)KHO BiJ METOTY X
OTPUMAaHHS Ha TEXHOJIOT1I0 OTPUMAHHS MOPOIIKOBUX KOMITO3UIIIHUX MaTepiaiB;

“Teopis mnpoueciB (opmMyBaHHS CTPYKTYpM Ta BJIACTHMBOCTeli HANMJIEHHUX
NMOKPHUTTIB” (PO3IIISIAETHCS BIUIMB METO/Y OTPUMAHHS Ta BIACTMBOCTEW MOPOIIKIB METAIB Ta
cruiaBiB Ha GOPMYBaHHSI 33]]aHOT CTPYKTYPH Ta BIACTUBOCTEH TTOKPHUTTIB);

“TexHoJI0Tisi HAHECEHHS Ta BJACTUBOCTI MOKPHUTTIB” (PO3IIIAIAE€THCS BIUIUB METOAY
OTpUMaHHS Ta BJIACTUBOCTEH TIOPOUIKIB METaliB Ta CIUIaBIB Ha TEXHOJIOTII0 OTPHUMAaHHS
MOKPUTTIB Ta iX BIACTHUBOCTI );

“IIpoekTyBaHHSl KOHCTPYKLili 3 NOPOIIKOBMX Ta KOMNO3MIIHHUX MarepiajaiB”
(pO3riIsaETbesl BIUIMB BIACTMBOCTEH MOPOIIKIB HA METOIM KOHCTPYIOBAHHS MOPOIIKOBHUX Ta
KOMIO3UIIITHUX MaTepiajiB);

“HaHOCTPYKTYPHi MaTepiajii Ta OCHOBH TEXHOJIOTIi iX onep:xanHsa” (Po3risnaioTecs
TEOPETUYHI Ta TEXHOJOTI4YHI OCOOJMBOCTI OTPHMAaHHS IOPOIIKIB METaJiB 1 CIUIaBiB MpH
oJIeSprKaHHI HAHOCTPYKTYPHHUXI MaTepiaiB.

3  3MicT HAaBYAJBLHOI AMCIUILIIHI

Po3ain 1 — Beryn



Tema 1.1 — 3aranpHa XapakTepUCTHKA OPOLIKOBOT METATYPrii, IK METOY OJIep>KaHHS
MOPOIITKOBUX Ta KOMIO3UIIMHUX MaTepiaiiB 1 BUPOOIB 3 HUX
Tema 1.2 — BacTHBOCTI MOPOILIKIB

Po3nin I1 — MexaHiuHi MeTOaH O1ep:KaHHS MOPOLIKIB
Tema 2.1-3aranpHi MOJIOKEHHS MOAPIOHESHHS
Tema 2.2 — Metoau noipiOHEHHS

Po3nin LI — ®izuko-xiMiyHi MeTOAH Olep:KaHHS MOPOLIKIB

Tema 3.1— OneprkaHHs MOPOIIKIB BITHOBJICHHSIM OKCHJIIB Ta COJICH METaJIiB
Tema 3.2 — OnepxaHHS OPOUIKIB CIJIABIB

Tema 3.3 — EnektpoxiMidHi METOIH OICpIKaHHS ITOPOIIKIB

Po3ain IV — I'azodaszni meToau ogep:kaHHs MOPOIKIB
Tema 4.1 — OTprMaHHS MOPOIIKIB KAPOOHIIBHUM METOJIOM Ta BUIIAPOBYBAHHSIM 3 HACTYITHOIO
KOHEHCALIIE0

Po3zain V — OnepskaHHs NOPOUIKIiB MeTAJIIB Ta CILIABIB JUCIIEPIryBaHHSM PO3ILIaBIB.
Tema 5.1— 3aranbHi 0COOJIMBOCTI AUCTIEPTYBAHHS PO3ILIABIB
Tema 5.2 — IIpakTuka oaep:kaHHs MOPOIIKIB METaJIiB Ta CIUIaBIB AUCIIEPTyBaHHSIM PO3ILIaBiB

Po3zain VI — Onep:xanHsi BOJIOKOH Ta BYCiB
Tema 6.1-3aranbHi 3aKOHOMIPHOCTI Ta TEXHOJIOTisl OJIepKAHHS BOJIOKOH Ta BYCIiB

Po3nin YII — Orpumanns nopomkis TyromjiaBkux cnojyk (TC)

Tema 7.1— 3akOHOMIPHOCTI Ta TEXHOJIOTiSl OTPUMAHHS METAIONOIIOHUX Ta HEMETAJIEBUX
TYTOTUIABKUX CIOJYK.

4 HapuaJbHi MaTepiajiu Ta pecypcu
4.1 ba3oBa JitepaTypa

1. Crenanuyk A. M. TeopeTndHi Ta TEXHOJIOTIYHI OCHOBM OTPUMAHHSI MOPOIIKIB METAJIIB,
CIUIaBiB Ta TyromiaBkux crnonyk. /A.M. Crenanuyk. — K.: HTYY”’KIII”, 2007. —353 c.

2. IlopomkoBasi MeTaJUTyprus ¥ HallblJICHHbIE MTOKPHITHS: yueOHuK Aiis By30B /B.H.Annngepos,
I".B.bo6pos, JI.K. JIpyxunun u ap. — M.: Meramnyprus, 1987. — 792c.

3. Kumapucos C.C. ITopomkosast metaruryprus. / C.C. Kunapucos, I'.A. JIu6encon. — M.:
Merannyprus, 1980. — 495 c.

4. Crenanuyk A.H. ®u3nko-XxuMndyeckue 3aKOHOMEPHOCTH MOJyUYEHUs IOPOLIKOB METAJIJIOB U
criaBoB. /A H. Crenanuyk.— K.: YMK BO, 1990. — 184 c.

5. Cremanuyk A. M. MeTtoauuHi BKa3iBKH /10 BUKOHAHHS J1a00paTOpHUX pooiT 1o Kypey “Teopis
(opMyBaHHS CTPYKTYpH Ta BIaCTUBOCTEH MOPOIIKOBUX Ta KOMIO3ULIHHUX MatepianiB”, Yactua
1 ”BnactuBocti nopomkis” /A.M. Crenanuyk , B.C. KpecanosB.C. Maiibopona . — K. :
HTYVY”KIII”, 1999. - 35 c.

6. Cremanuyk A.M. MeToan4Hi BKa3iBKM J0 BHUKOHaHHS JTAOOpAaTOPHHUX POOIT 3 JUCIUILTIHU
“OCHOBM OTpMMaHHSI HOPOUIKOBHUX 1 KommosuuiiiHux matepianis”. /A.M. Crenanuyk, C.O.
Pynenvpkuii. [lns cTyneHTiB ycix (OpM HaBYaHHS MaTepialo3HABUYMX 1 METATypriiHUX
crnemianpHoctel. K. : — HTYVY"KIII, 2013.— 64 c.



4.2 lonaTkoBa JiTeparypa

1. Kunapucos C.C. [Topomkosast metasumyprust. / C.C. Kunapucos, I'.A. JIubencon. — M.:
Mertannyprus, 1980. — 495 c.

2. KocropHoB A. I'.MarepuanoBeieHHEe AUCIIEPCHUX U TOPUCTUX METAIJIOB U CIUIaBOB, T.1.
/A.T'. KocropHos. — K. : Hayk. aymka, 2002. — 571 c.
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[TepepaxoBani mxkepena € y BiutbHOMy aoctymi B Gibmiorerni KIII im. Iropst Cikopcbkoro i
MOKYTh OyTH BUKOPUCTAaHI JIJIsl OTPUMaHHS 0a30BUX 3HAHb.

HaBuyajabHUH KOHTEHT

5 Meroanka onaHyBaHHS HABYAJIbLHOI JUCHUILIIHYA (OCBITHHOTO
KOMIIOHEHTA)

5.1 Jexuii

3ansarra 1. XapakTepuCTHKa MOPOIIKOBOI METAIYprii sIK HayKH Ta HAMpPSIMKY TEXHIKH
PO MPOIIECH OJICP>KaHHS TOPOIIIKIB METAJIIB Ta CIIJIaBIB, KOMIIO3UIIIMHUX MaTepiaiB.
IcTopis BUHUKHEHHS Ta PO3BUTKY MOPOIIKOBOT MeTanyprii. TeXHOIOT14HI Ta eKOHOMIYHI
nepeBaru Ta OOMEKEHHS BHKOPUCTAHHS METO/Y ITOPOIIKOBOI METaIyprii.
Poinb ¢i3uko-XiMiYHUX SBUI Y MPOLIECaxX OJepKaHHS MOPOIIKOBUX KOMIO3HIIHHUX
MarepiajiB Ta BUpOOiB.
I"amy3i 3acTocyBaHHS MOPOLIKOBUX BHPOOIB.



3ansarrsa 2. Kuacudikauia meroais onep:kanHs nopomkiB. MexaHiuHi Ta Qpi3uKo-
XIMIYHI METOAM OJIEpP>KaHHs MOPOIIKiB. BB MeTOy O7iepKaHHS MOPOIIKIB HA BIACTUBOCTI
MOPOLIKIB.

BaactuBocTti mopomkiB. XiMidHi BJaCTUBOCTI. 3aJI€KHICTh BMICTY OCHOBHOTO
KOMITOHEHTY Ta JIOMIILIOK BiJl METOIy OJIep>KaHHs MTOPOIIKY, 00’ €KTUBHUX Ta CY0 €KTUBHHX
MIPUYHUH.

@Di319HI BIIACTUBOCTI MOPOMIKiB. PO3Mip YaCTHHOK, TpaHYJIOMETPUYHUN CKIaa, (hopma
YACTHUHOK, TUTOMA TIOBEPXHS IMOPONIKIB, IIIJTEHICTh MOPOIIKIB, TBEPAICTH MOPOIIIKIB.
BusnauenHs (i3UYHHUX BIACTUBOCTEH MOPOIIKIB Ta X 3aJIEKHICTH BiJl METOMY OJIEp>KaHHS
MOPOIIKIB Ta 1HIIMX (HAKTOPIB.

TexHo0r14H1 BIaCTHBOCTI nopomkiB. HacumHa miinbHicTh, 00°€M Ta Maca yTPSCKH,
TEKYUiCTh, KYT IPUPOJHOTO HAXHUIY, IPUCYEMICTh Ta GOPMIBHICTh. MeTOIM BU3HAYEHHS
TEXHOJIOTIYHUX BIIACTUBOCTEH MOPOMIKIB. 3aJIe)KHICTh TEXHOJIOTTYHMX BIACTUBOCTEH MOPOIIKIB
BiJI pi3HHX (hakTOpiB. B3aeM03B’ 5130k MK (DI3UYHUMU Ta TEXHOJIOTIYHUMHU BJIACTUBOCTSIMH.

BusnaueHHs BMiCTY OCHOBHOT'O KOMITOHEHTY Ta JJOMIIIIOK B MOPOILIKaX. MeToIuku
BHU3HAYCHHSI.

Metoau Ta 0b6maHaHHS U1 BU3HAYCHHS (Pi3UYHUX TA TEXHOJIOTTYHUX BIACTHBOCTEH
MTOPOIIIKIB.

[IpakTryHE 3HAYEHHS BU3HAUEHHS BIACTMBOCTEN MOPOIIKiB

3auarTa 3. 3arajbHi noJioxkeHHsi noapionenHs. Ctyninp moapiOHEHHS, BUIN
noapioHenHsa. Crnocobu noapioHenHs. Peanizanis pizHux crnoco0iB NOAPiOHEHHS TPU
OJIEpXKaHHI TIOPOIKIB METAaJIiB Ta CIJIABIB MPHU BUKOPUCTAHHI PI3HUX METO/IIB.

OcHoBu Teopii noapiOHeHHs. 3aKOHOMIPHOCTI OAPiOHEHHS. 3aKOHH MOAPIOHEHHS 1O
Pirtiarepy, KipmivoBy Ta Kiky, XomgakoBy, CineHko.

AHami3 3aKOHIB MOJPIOHEHHS Ta OCTOBIPHICTH IX BHKOPHCTAHHS NpPU BHU3HAYCHHI
ONTUMATBHUX PEKUMIB PO3METTY.

3anarTa 4. XapakTepucTHKa MeXaHiYHMX MeTO[iB OTPMMAaHHS MOPOLIKIB MeTaJiB
Ta cmiaBiB. 3aKOHOMIPHOCTI OTpPUMaHHS MOPOIIKIB PO3MENIOM MaTepialiB B KYJIbOBHUX,
BiOpaliiiHuX, MIaHeTapHUX, CTPYWHUX, BUXPOBUX MIIMHAX. BmiuB pizHuX (pakTopiB Ha mporec
po3meny.

BynoBa o6nagHaHHs U1 OTPUMAHHS OPOIIKIB pO3MeNTtoBaHHs. TEeXHOOT .

3ansarra 5. OgepkaHHA NOPOLIKIB BiTHOBJICHHSIM OKCH/IB Ta COJIeil MeTaJliB.
3araspHa XapaKTepUCTHUKA BITHOBIIOBAJBHUX TMpOIeCciB. Buam BiTHOBHWKIB, BUMOTH IO
HUX. OCHOBM TEpPMOJMHAMIKM BiAHOBIIOBaJbHUX mpoueciB. Enepris ['iGca, koHcTaHTa
piBHOBaru. PiBHOBara mpolieciB BiJTHOBIEHHS. 3aJICKHICTh peakilii BITHOBJICHHS BiJI PI3HUX
¢axTopis.
MexaHi3M 1 KIHETHKa BITHOBIIOBAJILHUX MPOLIECIB, BIIUB Pi3HUX (DaKTOPIB.

[Mpuntunu ancopOuiiiHO-KaTamiTHUHOI Teopii BinHOBIeHHS. Ponb mpormeciB audysii Ta
azcopOuii y mporiecax BIJHOBJIEHHS. ['a30MPOHUKHICTH MOPOMIKOBOI HIMXTH Ta I poib Yy
npoliecax BiTHOBICHHs. B3aeM03B’ 130Kk KIHETUYHUX Ta aJICOPOLIHHUX (aKTOPiB.

3anexHICTh IIBUAKOCTI peakKilii BiJl 4acy BIAHOBJIEHHS Ta TEMIEPATyPH.

PiBHsHHs Appeniyca. EHepris akTuBaii BiTHOBIIOBAIBHUX MPOLECIB, ii 3a1€KHICTD BiJ
TEMIIepaTypH.

3aHATTA 6. 3aKOHOMIPHOCTI OJEp;KAHHA MNOPOLIKIB MeTaJiB BiIHOBJEHHAM IX
okcuaiB BoaHeM. Buxinni matepianu. PiBHOBara peakiiiii Ta ii 3aJIe)KHICTb Bij] pi3HUX (aKTOPIB.
['a30npOHMKHICTh MIUXTH, ii POJb Ta 3aJEKHICTH BiJ pi3HUX (akTopiB. MeTtoau 301IbIICHHS
ra30MPOHUKHOCTI IIUXTH.

Metoau peryaroBaHHs BIACTUBOCTEN MOPOIIKIB IMPH iX OepKaHHI BiIHOBICHHIM
OKCH/IIB BojiHEeM. Poib mporieciB mepeHocy uepes ra3oBy ¢dazy, KpUCTaJIOXIMIYHUX Ta



MOHOTpa(iyHIX EPETBOPEHb, OKUCITIOBAIHO-BITHOBHUX MPOIIECIB y (popMyBaHHI
BJIACTUBOCTEHN TTOPOIIIKIB.

[IpakTuka onep:kaHHs MOPOIIKIB METAJIIB BIIHOBJICHHSAM iX OKCHIIIB BogHEeM. OepKaHHS
MIOPOIIKIB 3ai1i3a, BOIbhpamy, MOTIOICHY.

3anarra 7. 3aKOHOMIPHOCTI Ofep:KaHHSI NOPOLIKIB MeTaJiB BiIHOBJIEHHAM iX
OKCHJIiB ByrJielieM Ta BYIJIeNbBMIllyOUHMH ra3amMmu.
Mexani3M BiTHOBIICHHS ByryieneM. PiBHoBara peakiiii. Pons rasudikarii Byriemto B mpoiecax
BIIHOBJICHHsI ByTJIelleM. MeToau 301IbIIeHHS MBUAKOCTI ra3udikariii Byriemnto. Bukopucranus
CaXHCTOTO 3ai3a, Ty’)KHUX MeTaniB. KomOiHOBaHE BiTHOBIICHHS.

[lpakTnka  onepXaHHA  TOPOWIKIB  BIJIHOBJICHHSM  OKCHJIB  ByIJemeM  Ta
BYTJICI[LBMIIIYFOUNMU Ta3aMH.

OpneprxaHHs MOPOIIIKIB METaJIiB METAJIOTEPMIYHUM B1AHOBJICHHSIM. 3arajibHi BIJOMOCTI.
Bumoru 1o BinHOBHHKIB. TepMidHICT peakiiii. MeToau peryatoBaHHs TEPMIYHOCTI.

Oco0MBOCTI BiTHOBJICHHS METAJIIB KAJIBIIIEM Ta T1IPUAOM KablIlito. PerymoBanus
CKJIaJly Ta BIIACTHMBOCTEW MOPOUIKiB Y IPOIIECi BITHOBJICHHS.

OpneprxaHHsI OPOIIKIB METAJIIB BIIHOBJICHHSM COJIEH METaIiB MarHieM Ta HaTPi€EM.
3aranpHi BitomocTi. Texnomorisi. MeToau peryaoBaHHs BIACTHBOCTEH MOPOLIKIB.

3ansarrsa 8. OnepxaHHA NOPOUIKIB CIJIABIB BIJHOBJICHHSIM OKCHUJIIB.

OneprkaHHs TOPOIIIKIB CIIJIaBIB CYMICHUM BITHOBJICHHSIM OKCH/IIB BOJHEM. TepMoIMHaMivH1
0co0aMBOCTI. BB BIACTHBOCTEH BUX1THUX MOPOUIKIB HA CTYIIHb BiJIHOBJICHHS Ta
TOMOI€HHOCTI KIHIIEBOT'O MPOJYKTY.

Onep:xkaHHs NOPONIKIB CIVIABIB CYMICHUM BiIHOBJIEHHSIM OKCHAIB TiApuaoM
Kaabli. Brumms ckiaay BUXIJHOI IIMXTH Ha MPOLIEC BIJHOBJIEHHS Ta CIUIABOYTBOPEHH:. Brus
SIKOCTI1 3MIIIyBaHHS BUXITHIX KOMIIOHEHTIB Ha MPOIEC O/IeP>KaHHs MOPOIIKIB CIUIABIB.

Ojaep:kaHHA NOPOLIKIB cNJIaBiB TepMoAUQY3iiHHUM HACHUYEHHSAM i3 TOYKOBUX
mxepesa.  Tepmoaunamiuni ocobmuBocti. CynyTHi peakuii. TepmoanHamika Ta XiMis
MacomepeHocy MpH CIuiaBoyTBOpeHH1. Hanpsimku MaconepeHocy. BrmuB ckimamy BUXigHOL
IIMXTH, BIACTUBOCTEH ii KOMIIOHEHTIB, TEMIIEPATypH, Yacy Ha BJIACTHUBOCTI CILJIaBiB.

Texnomnoris npouecy TexHoOTis OTpUMaHHS MOPOLIKIB METali Ta CIUIaBiB.

3anarra 9. EnexTpoxiMiyHi MeTOAH 0epKAHHS NMOPOLIKIB.

OnepskaHHA NOPOLIKIB MeTAJIB €JIEKTPOJIi30M BOJAHHMX PO3YMHIB IX COJICH.

3aranpHi BigoMocTi. Mexanism mnponecy. llorenmian BunineHHs. Psg  Hampyru.
KonuenTpariitna HeoHOpiaHICTh. [lepenanpyra Ta ii BIUIMB Ha MPOLEC €IEKTPOIIi3Y.

Bumu ocamiB mpu  enekTpomizi. YMOBH BWAUICHHS TOPOIIKOMOAIOHOTO ocany. Brus
CIIBBIIHOIICHHSI KOHIEHTpAllli EeJIeKTPONITYy Ta MIIJIBHOCTI CTPyMy Ha BHJI Ocamy, IO
BUJUISIETBCA TIPU €TIEKTPOII3IL.

BruB pi3Hux (akTopiB Ha MPOIEC €IEKTPOIIi3y BOJHUX PO3YHHIB Ta BIACTHBOCTI
MOPOIIKiB. BIUIMB IIIIBHOCTI CTPpyMY, KOHIIEHTpAIIil eIeKTPOJITY, KUCIOTHOCTI, TEMIIEpaTypu
€JIEKTPOJIITY, Yacy eNeKTPoJli3y, HassBHICTh IOMIIIOK HA BUXIJ] 110 CTPyMY Ta BIACTHBOCTI
MTOPOIIIKIB, IO OJIEPKYIOTHCSI.

TexHo0r14H1 0COOIMUBOCTI OJIep>KAaHHS MOPOLIKIB.

Oco061MBOCTI OICpKaHHS MTOPOIIKIB CIUIABIB.

TexHosoriuH1 0COOIMBOCTI O/Iep’KaHHS MOPOIIKIB €IEKTPOJII30M BOJHUX PO3UUHIB COJEi
METaJiB.

3ansarra 10. OxepxaHHs NOPOLIKIB €JIEKTPOJII30M PO3IJIABJIEHUX CepeloBHIIL.

3aranpHi  BigomocTi. Ckimam — eNeKTpousiTiB. MexaHi3M  TpoIecy  eIeKTPOIIi3y
PO3IUIaBJICHUX CepeIOBHUII. BITMB KOHIIEHTpAIIIl €JEKTPOJIITY, IUIBHOCTI CTPYMY, TEMIIEpaTypH
npoIiecy, MIKEJIEKTPOAHOT BIZICTaHi, Yacy €JEeKTPOJi3y Ha MOKa3HUKH MPOLECY Ta BIACTUBOCTI
MTOPOIIIKIB, IO OJIEPKYIOTHCSI.



[IpakTrka onepkaHHs MOPOLIKIB METAJIB €IEKTPOJII30M PO3IUIABICHUX CEPEIOBHUIIL.
OneprkaHHs TIOPOIIIKIB TiTaHy, ITAPKOHIIO, 3aJi3a, TAHTAITy, HI00110. TexHoJoris Ta 00MaHaAHHS.
[Tepepobka onep:kaHOi CUPOBUHU. BIUIMB TeXHOJIOTTYHUX (HaKTOPIB HA MOKA3HUKH E€JIEKTPOIIiZY
Ta BJIACTUBOCTI MTOPOIIKIB.

3anarTa 11. ABTOKJIaBHMHA MeTOoJ OTPUMaHHA NOPOWIKiB. CyTh aBTOKJIIABHOTO
MeToay. MexaHi3m mporecy. BIUIMB THUCKYy BOJHIO, KHCIOTHOCTI PO3YMHY, TEMIEpaTypH,
JIOMIIIIOK Ha MOKa3HUKH MPOIIECy Ta BIACTUBOCTI MOPOIIKiB. TexHomoris mpouecy.

OpneprkaHHs MOPOILIKIB IEMEHTALIEI0 Ta MIKKPUCTATITHOIO KOPO3i€T0.
Tepmonunamika mporneciB. MexaHi3M BUAUICHHsI MTOPOIIKIB. BIUIMB TexXHOJIOTTYHHX (aKTOPiB
Ha MMOKa3HUKH MPOLIECIB Ta BIACTUBOCTI MOPOIIKIB.

OO6nagHaHHS Ta TEXHOJIOTiSI OTPUMAaHHS MOPOILKIB aBTOKJIABHEUM METOJIOM.

3auarra 12. I'azoda3Hi MeToau oep:KaHHA MOPOIIKIB. 3aKOHOMIPHOCTI
MIPOXO/DKCHHS Peakiliil y ra3oBiit ¢a3si 3a ydacTio Ta 6e3 ydacti moBepxHi. OepikaHHs MOPOIIKIB
BHUITAPOBYBAHHSAM KOHJICHcaIli€0. BIumuB pi3HUX (pakTopiB Ha GOpMyBaHHS BIACTHBOCTEH
MOPOIKIB.

KapOoninpHUI METOI OIep)KaHHS TOPOIIKIB METAIB Ta CIUIaBiB. BiacTuBoCTi
kapOoniniB. OnepxaHHsa KapOOH1TIB. 3aKOHOMIPHOCTI OJIEpKaHHS MOPOLIKIB METAJIIB Ta CIJIABiB
PO3KJIaI0M KapOOHLIiB. BIUTMB TeMnepaTypHuX pexXuMiB, IBUIKOCTI IMOJa4l KapOOHLTY,
reoMeTpii Kamep po3KiIaay Ha MOKA3HUKH MPOIIECIB Ta BIACTUBOCTI MOPOIIIKIB.

OneprxaHHsI TOPOIIIKIB T1APYBAHHIM Ta JIET1APYBaHHIM.
di3uKo-ximMiuHa CyTh MeTOy. BuxinHa cupoBuHa Ta ii 06pooOKa.

BB TexHonoriyHuX (akTopiB Ha MOKA3HUKU MPOIIECY Ta BIACTHBOCTI MOPOIIKIB.

3ansarra 13. 3arajabHi 0c00/1MBOCTI NpoueciB 0/lep:KaHHSA NMOPOLIKIB PO3NHUIEHHAM
po3mJiaBiB. 3arajbHi nonoxeHHs . KpuTnyuHa mBHIKICTH eHeproHocis. KpurepianbHe piBHAHHSA
MPOIIECIB B3aEMO/IIT PO3IIIaBy 3 TOTOKOM €HEPTOHOCIS.

Bukopucranns kputtepiiB Jlamnaca, PeiiHonbaca ta Bebepa npu onTumisariii npoueciB
OJlep>KaHHS MOPOILKIB PO3MUIEHHSIM PO3IUIABIB.

3anarra 14. Bruius pisHuX (paKTOPIB HA IPOLEC PO3NMUIICHHS.

BrnuB B’A3KOCTI Ta MOBEPXHEBOTO HATATY PO3IUIABIB. BIIMB TEXHONOTIYHMX XapaKTEPHUCTUK
po3muiaBiB. PiBHSHHA TerioBoro OamaHcy. YMoOBH (OpPMOYTBOpEHHs mopomikiB. Yac
OXOJIOJDKEHHS Ta yac cepoinizanii, ix BIIIMB Ha (JOPMOYTBOPEHHS MOPOLIKIB.

Oco061MBOCTI PO3MUTICHHS P1ANHOO.

@dopMmyBaHHS CKJIaqy Ta CTPYKTypd TMOpPOLIKIB TPU OJAEpKaHHI iX PO3MUICHHSIM
pO3IMIaBiB. 3aE€KHICTh CTPYKTYpPH MOPOIIKIB BiJl TapaMeTPiB PO3MUIEHHS Ta CKJIaay MaTepiaiy.
@dopMyBaHHsS CKJIaay MOPOWIKIB Ta iX (I3UYHUX BIACTUBOCTEH Y 3aJIEKHOCTI Bl BUAY 1
napaMeTpiB pO3MUICHHS

3ansarra 15. [IpakTHKa o1ep:KaHHS MOPOLIKIB po3nueHHsAM. [linroToBka po3masis.
BuGip enepronocis. BuOip By3na po3nuieHHs Ta rabapuTiB KaMepH pO3MUJICHHS.

BB reoMeTpuyHUX MapaMeTpiB Ha MPOLEC PO3MHUICHHS 1 BIACTUBOCTI OPOIIKIB.

TexHomMOTIs 0JIep’)KaHHS TOPOIIKIB 31132, CIIJIaBIB HA OCHOBI MiJIi, aJIFOMIHIIO, JIETOBAHUX

crayen

3ansarTa 16, 17. 3aKoHOMIPHOCTI Ta TEXHOJIOTiA OTPUMAHHS MeTAJIONOAIOHNX
TYTOILUIABKHX CIOJIYK.

OTtpumMaHHs KapOiiB Ta HITPUIIB MTEepexXiqHUX MeTauTiB. Kinacudikariis MEeTOIB .
TepmonrHaMivHI OCHOBH MPOIIECIB OTPUMAaHHS KapOiliB Ta HITPIIiB.



OTtpumanHs 60pUIIB Ta CHIIIIUAIB NepexigHux MeTaniB. Kiacudikaris MeTois.
TepmoauHaMiuHi 0COOIUBOCTI Ta 3aKOHOMIPHOCTI OTPUMAaHHSI OOPHIIB Ta CHIIIIIHIIB
nepexigHux MetaniB. OTpUMaHHS HEMETAIeBUX TYTOIUIABKUX CIOTYK.

Texnomoris 1 o6anHanas. OTpUMaHHS MOPOIIKIB TUTABJICHUX TYTOIJIAaBKUX COTYK.

3auarTa 18. Onep:xxkaHHs BoJOKOH Ta BYyciB. Knacudikaiis MeTOMIB oJep)KaHHS
BOJIOKOH Ta BYCiB. 3aKOHOMIpHOCTI OZep>KaHHS BOJIOKOH Ta BYCIB 3 PO3ILIABIB, €IEKTPOII30M,
OCQ/DKEHHSIM 13 Ta30B01 (hazu.

OpneprxaHHs BOJIOKOH METOJJaMH MTOPOIIKOBOI METaIyprii.
OpneprkaHHs BOJIOKOH 3MilIaHUMH METOIaMHU.

5.2. JIaGopaTopHi 3aHATTA

OcCHOBHI 3aBIaHHS LUKJTY JAOOPaTOPHUX 3aHATh HACTYIIHI:

— BuBuenns BnactuBocTel nopouikis. O3HalOMIIEHHS 3 METOJIUKOO Ta OOJIaJHAHHAM /IS
BU3HAYCHHS BIIACTUBOCTEH MOPOIIKIB Ta HAOYTTS MPAKTHYHNX HABHYOK MPH 1X BU3HAUCHHI.

— BuBueHHs MeTO/IIB oJiepKaHHS NOPOLIKiB. BUBUEHHS TEOPETUYHHUX Ta TEXHOJOTTYHUUX
OCHOB METO/IIB 0/Iep>KaHHS MOPOIIKIB Ta obsnagHaHHs. HaOyTTs npakTHUHUX HaBUYOK.

[Tepenik mabopaTOpHHUX POOIT:

JlaboparopHa po6ota Nel — Busnauenus hisuuHMX BIaCTUBOCTEH MOPOIIKIB (4 TO1I.).
JlabopaTtopHa poOoTa Ne2 — Bu3HaueHHs TEXHOJIOTIYHUX BIACTHBOCTEH MOPOIIKIB (2 TO/L.).
JlabopatopHa pob6oTa Ne3 — JlocmimKeHHs POIECy OepKaHHs MOPOIIKiB METAIIB Ta CIUIaBiB
MOJIpIOHEHHAM y KYJbOBOMY (BiOpauiiiHOMy, MiIaHETapHOMY) MIIMHaX (4 roj.)

JlabopatopHa po6ota Ned — JlocmimkeHHs YMOB OJ€p>KaHHs TOPOIIKIB METATIB Ta CIUIaBiB
BiJTHOBJICHHSIM OKCHJIIB BOJTHEM (4 TOJI1.)

JlabopatopHa poboTa Ne5 — JTociimkeHHsT yMOB OJI€pKaHHS [TOPOLIKIB METAIIB Ta CILIaBiB
BIJTHOBJICHHSIM OKCH/IiB BYIJICLIEM Ta OTPUMaHHS MOPOLIKiB KapOifdiB (4 rox.)

JlaGopaTtopHa poOota Ne6 — JlocimipKeHHST yMOB OJI€pyKaHHS TOPOLIKIB METANIB €IEKTPOIi30M
BOJHUX PO34YMHIB iX coieli (4 rosm.)

JlabopatopHa po6oTa Ne/ — JlociimKeHHsT yMOB OJIEpKaHHS MOPOIIKIiB METANIB Ta CILJIaBiB
PO3MUJICHHSM X po3IuiaBiB (6 Toz.)

5.3 CamocrTiiiHa po0doTa CTy/AeHTIiB

CamocriifHa po60Ta CTYIeHTIB (3araJibHUM 00’ eMoM 71 roauH) MoJIsIrae B:
— caMoCTiHHOMY 1 OLTBII TTMOOKOMY BHBUCHHI OKpeMuX po3autiB qucuuiutinu (18 rox.) (us.
nox. 1);
— MiITOTOBIII 10 BUKOHAHHS TabopaTOpHHUX poOiT, 00poOIIi Ta 0OTOBOPEHHI OTPHUMAaHUX

pe3yabTaTIB Mij Yac iX BUKOHAHHS, HAMMCaHHs BUCHOBKIB ( 12 ron.);

— BUKOHAHHSI IOMalTHLO1 KOHTPOJIbHOT poboTtu ( 8 rox.) (us. mox. 2);

— TIATOTOBII O BAKOHAHHS MOAYJIbHOT KOHTPOJIKHOT poboTtH ( 4 rox.) (us. nox.3);

— MATOTOBII 0 ceMecTpoBoi arectalii — ek3ameny (30 roa.) (ITpukm. ex3. O6ineTiB AuB. 101. 4).

[InanyBaHHS caMOCTiHOT pOoOOTH MPU BUBYECHHI TUCIUILTIHU MIepe10adyaeThCs 3riAHO
tabmuii 1. (auB. mogarok 1)



IHoniTHka Ta KOHTPOJIb

6 IloaiTmka HaBYAJBLHOI JUCHHUILIIHA (OCBITHHOI0 KOMIIOHEHTA)

Cucrema BUMOT, SIKI CTaBJISTbCS MEPE] CTYIEHTOM:
— TeMy npomyIIeHOro JEKIIHHOrO 3aHATTS CTYAE€HT OBUHEH OIPALIOBATH CAMOCTIMHO IIIJISIXOM
HAIMCAaHHS KOHCTIEKTY;
— Ilpomymeny nabGopaTopHy poOOTY CTYIEHT NOBHHEH BHUKOHATH B 4Yac, Y3TO/KCHHH 3
BUKJIA/Ia4YEM.
— Ilig yac ycix BUIIB ayAUTOPHHUX 3aHATh 3a00POHSETHCS BUKOPUCTAHHS MOOUIBHUX Tele(OHIB
y 3BYKOBOMY pexumi. Jl03Boysi€ThCsI 0OMEKeHe BUKOPUCTAHHS MECEH/KEPIB Yy 0€33ByYHOMY
pexumi. [1ig yac BUKOHAHHS J1aOOPaTOPHUX POOIT JO3BOJISETHCS 3aCTOCYBAaHHS MEPCOHAIBHUX
KOMIT FOTEPIB JIJIs IOIIYKY 1H(opMallii, BAKOPUCTAHHSI BIIACHUX PECYPCiB, TOIIIO.
— Pe3ynbTatu BUKOHAaHUX Ja0OpPaTOpHUX pPOOIT  OQOPMIIOIOTBCS Yy BHUIJISAL 3BITIB Y
BIJIITOBIAHOCTI O BUMOT.
— CTyneHTy MOXYTh OyTH HapaxoBaHl 3a0XOYyBaJIbHI Oayiu 3a 0COOJWBI YCIIXU Y HaBYAHHI —
MOPIBHSHHI OTPMMAHMX MiJ dYac B poOOTI PE3yNbTaTiB 3 pe3yibTaTaMU TEOPETHYHHUX
PO3paxyHKiB MPOBEJICHUX CTYAECHTOM.
— Iomitukoro neanaiiHIB TependadaeTbCsi HEOOXIIHICTh CBOEYACHOTO BUKOHAHHS 3aBIAHb.
KoncnekT nmpomnyiienoi nexuii Mmae OyTH BUKOHAHUM 1 MOJaHUM Ha MEpEeBIpKYy HE Mi3HIiIIe 2-X
THIKHIB 3 4acy MPOITYIIeHOT JIeKIii. 3BiTH 3 1a0OpaTOPHUX POOIT BUKOHYIOTHCS 1 3aXHUIIAIOTHCS
HE IMi3Hime 2-X TH)KHIB 3 MOMEHTY 3aBepllIeHHS. YCi NMUCbMOBI JOKYMEHTH MAalOTh OyTH
3axHILEH] 10 3aKiHUEHHS TEOPETUYHOTO HABYAHHS B CEMECTPI.
— VYci yyacHHKHM OCBITHBOTO MpOLECY: BUKJIaAayl 1 CTYIEHTH B Ipolieci poOOTH BHBYEHHS
JUCLMIUTIHA MaloTh KEpyBaTHCh NMPHUHLMIAMM aKaJeMiuHOi T0OpOYecHOCTI, mependaueHuMHU
«Konekcom wyecti HarmioHanpHOro TexXHIYHOro yHiBepcuteTy Ykpainum «KuiBcbkuii
NOMITeXHIYHUI iHCTUTYT»» https://Kpi.ua/code.

7 Buayn KOHTPOJII0 Ta pEHTHHIOBA CUCTEMA OI[IHIOBAHHS
pe3yabtariB HapuyaHua (PCO)

6.1 Buau KOHTPO.TI0

[ToroyHuUii KOHTPOJIB:
= 3axuCT 3BITIB 3 1a0OpPaTOPHUX POOIT;
* MoaynbHa KOHTPOJIbHA po0O0Ta, sIKa MPOBOAUTHCS HA 6 THXKHI.
KanennmapHuii KOHTpOJIb: MPOBOAMTHCS JIBIYI HAa CEMECTp SK MOHITOPUHT IMOTOYHOTO CTaHY
BUKOHAHHS BUMOT cH1adycy.
Jlisi TO3WTHMBHOTO TEPIIOTO KaJeHIAPHOTO KOHTPOJIO CTYIEHT IOBHHEH OTPUMATH
MO3UTHBHI OIIIHKY 3a 3aXHCT JabopaTopHuX poOiT Nel, Ne2, No3 Ta MKP.
JUisi TO3UTHUBHOTO JPYTrOTr0 KaJEHAAPHOTO KOHTPOJIO AaclipaHT IMOBHHEH OTPUMATH
MO3UTHBHI OL[IHKH 32 3aXUCT JJabopaTopHUX poOiT Ned—Ne6 ta Ta BukoHanus JJKP

CemecTpoBHii KOHTPOJIb: €K3aMEH.

6.2 Kpurepii HapaxyBaHHs 0aJjiiB

3a cemecTp 3 JUCHMIUTIHU CTYACHT MOXXe MakcuMaibHO oTpuMatu 100 Oais.


https://kpi.ua/code

(JuB. nogatok 5)

3axucT 3BITIB 3 JIAOOPATOPHUX POOIT MAaKCUMAJIBHO CKJanae 63 OaiiB, BIATOBIIHO:

* BukoHaHHS 1 3aXUCT POOOTH 3 TJIMOOKHM PO3KPHUTTAM (Pi3UKO-XIMIUHOI CYTHOCTI

MIPOIIECiB, 110 BUBYAIUCH — 1114 GariBs;

» AKTHBHE BUKOHaHHS poOOTH, OlTaHyBaHHs MaTepiainy — 7/—10 6aitis;

* BukoHaHHS 3aBAaHHSA JJAOOPaTOpHOi poboTH — 3—6 Oanis;
MonynpHa KOHTPOJIbHA POOOTA OILIHIOETHCS MAaKCUMaIbHO y 16 OaniB, BiAIOBITHO:

= JloBHa BigmoBige — 16—10 Oanu;

= He nosHa Bignosias — 9-3 Oanu;

* HesanoBinbHa Bianosiap — 0 Oamis.
JlomanHs KOHTpoJIbHA POOOTA OLIIHIOETHCA MAaKCUMAaJIbHO y 21 0as, BiIMOBIAHO:

= JloBHa BigmoBige — 21-16 6anu;

= He nosHa Bignosigs — 12-8 0Oanu;

* HesanoBinbHa BianoBiap — 0 Oamis.

3aoxouyyBajibHl OanM HaJalTbCAd JIOJATKOBO 3a  Takli BHJM JISUIBHOCTI, K YYacTb Y
KOH(QEepeHLisIX 3 TeMaTHUKU TUCLMIUIIHM, MOJAEPHi3allisi METOAMKH MPOBEACHHS MPaKTHYHUX
3aHsTh — 4-6 OaiB.
HTtpacdni Ganm HapaxOBYIOTbCA 3a HECBOE€YACHE BUKOHAHHS Ta 3aXHUCT 3BITIB 3 JIaOOpaTOpHUX
pobiT — 4 Ganm.

YMOBOIO JIOMYCKY JO CEMECTPOBOI'O KOHTPOJIIO € CEMECTPOBUI pedTuHr Oubie 50 6amniB 3a
YMOBHU BUKOHaHHS ycix j1abopaTtopHux po6it, MKP ta JIKP kinbkocTi OaniB 3a BUJaAMHU:

* 3axucT 3BITIB 3 TabOpaTopHHUX podiT He MeHIre 31 Oaltis;

* MopaybHa KOHTpOJIbHA poO0Ta He MeHIe 8 OaltiB.

= JloMammHs KOHTpoJbHA poboTa He MeHtie 11 Gais.

VY BWMAgKy HE3roJu 3 CEMECTPOBUM PEUTHHrOM, 37100yBad Mae IMpaBO 37aBaTH 3aJiKOBY
KOHTPOJIBHY pO0OOTY, IIPOTE MPH I[OMY HOr0 CEMECTPOBUI PEUTHHT aHYIIIOETHCA.
3aikoBa KOHTPOJIbHA POOOTa TPOBOAMTHCS Y BHUIJIAI YCHOTO OMUTYBAHHS 1 3aBAAHHS BKIIOYA€E
2 TEOPETUYHMX MUTAHHSA 3 JICKI[I{, HA MATOTOBKY BIJIMOBIICH BUAUIAETHCS 2 aKaJIeMidHI TOIMHH.
BinnoBine Ha KOKHE 3 TUTaHHS OLiHIOETHCA y S0 6amiB 3a 100-0anbpHOIO MIKAIOKO.

CeMecTpoBHIA KOHTPOJIb MPOBOIUTHCS Y BUTJSAI MHUCEMOBOTO €K3aMeHy (TPHKIIaTu
O17eTIB AUB. IO/. 5) 1 MOMKJIMUBOTO JJOJIaTKOBOTO OIUTYBaHHSI.
. OuiHtoBaHHS MPOBOIUTHCS 32 100-0aJIbHOIO MIKAJIOKO:

"  «BIIMIHHO», MOBHA BiAMoOBiAb, He MeHIIe 90% moTpiOHOI iH(opMarlii, 0 BUKOHAHA
3TiIHO 3 BAMOT'aMH JIO PiBHS «yMiHbY», (TOBHE, O€3[TOMHIIKOBE PO3B’sS3yBaHH 3aB/IaHH);

»  «mo0pe», MOCTaTHhO IOBHA BiANOBiAb, He MeHmie 75% moTpiOHOI iH(opMalii, 110
BUKOHAHA 3TiHO 3 BUMOTaMH 10 PiBHSA «yMiHb a00 € He3HauHi HETOYHOCTI (ITOBHE
PO3B’sI3yBaHHs 3aBJlaHHS 3 HE3HAYHHUMH HETOUHOCTSIMH);

"  «3aJ0BUTLHOY», HEMIOBHA BiANOBib, He MeHIe 60% moTpiOHOT iHdopMaIIii, 0 BUKOHAHA
3riJIHO 3 BUMOTaMH JI0 «CTEPEOTHITHOTO» PIBHS Ta JIesIKi TOMHJIKY (3aBIaHHS BHKOHAHE 3
MIEBHUMU HEJIOJTIKaMHU ),

"  «HE33J0BLILHOY», BIAMOBIIL HE BIAMOBIIAE YMOBAM JI0 «33JOBLIBHOY.

Ominka 3a BIANOBIAH 3HWKYETHCS — 3a IPUHIIUIIOB] TOMUJIKY y BiAmosiai Ha 15-10 Ganis,
3a HETMOBHY BiaNoBias Ha 10-5 6aiB, 3a HeNMpaBUIbLHE BUKOPUCTAHHS TEPMiHIB Ha 5 OaIiB.

Tabmurs BIAMOBIIHOCTI PEHTHHTOBUX OaJTiB OI[IHKAM 33 YHIBEPCHUTETCHKOIO IIKAJIOKO:



Kinekicts Oaiis Omigka
100-95 BigmiaHO
94-85 Jyxe nobpe
84-75 Jobpe
74-65 3a10BIIILHO
64-60 JlocTaTHbO
Mesume 60 HeszanoBuisHO
He BukoHaH1 YMOBH JIOITYCKY He nonymeno

8 JlonarkoBa indopmauis 3 TUCUMILTIHU (OCBITHLOI0 KOMIIOHEHTA)

1. Ilix yac BUBYEHHS IUCUUILTIHA Oa)kKaHO BUKOPUCTOBYBATH iHQopMariiHi pecypcu. Tak 3a
HAaBEJICHUMH HIKYE TMOCWIAHHAMH MOXHA 3HAWTH JKypHaIM, IO BIJHOCATHCS IO Taiy3i
MaTepiallo3HABCTBA.

— Ceramics International BunaBauTBo Pergamon Press Ltd. (United Kingdom)

— Journal of Alloys and Compounds, u3natensctBo Elsevier BV (Netherlands)Hinenanau
— Materials Today: Proceedings http://www.materialstoday.com/proceedings

— Journal of Materials Research and Technology //www.journals.elsevier.com/journal-of-
materials-research-and-technology/editorial-board

— Materials Science and Engineering //www.journals.elsevier.com/materials-science-and-
engineering-a

— Applied Surface Science //www.journals.elsevier.com/applied-surface-science

— International Journal of Refractory Metals and Hard Materials
/lwww.journals.elsevier.com/international-journal-of-refractory-metals-and-hard-materials
2. llpuknanu miaHyBaHHS cCaMOCTIHHOT poOOTH , TUTaHb MOAYJIBHOI Ta IOMAIIHbOT KOHTPOJIbHOT
po0OTH, eK3aMeHaIlIHHUX O1IeTIB, pEUTUHTOBOI OIIIHKH PE3yJIbTaTiB HABYAHHS HABEJICHY Y
noxarkax 1 — 5.

Po6ouy nporpamy HaB4aJILHOI JUCHUILIIHY (cHJIadyc):
CkaaneHo:

npod. kad. BucokoremrepaTypHux MarepiaiiB Ta MOPOIIKOBOI MeTamyprii, K. T.
H., mpod., Ctenanyyk AHaTomnii MukomaioBud

YxBaJieHo:
kadeaporo BrucokoTeMiiepaTypHux MaTepiajiB Ta MOPOIIKOBOI METATyprii

(mpotokoma Ne BiJI 2021 p.)

IToroa:xeno:

MeTonnuHoO KOMICi€l0 [HCTUTYTY MaTepialio3HaBCTBa Ta 3BaproBaHHA M. €. O.
[Tatona (mpotokosr No BiJI 2021 p.)



https://istina.msu.ru/publishers/44163/
https://istina.msu.ru/publishers/44160/
http://www.materialstoday.com/proceedings

JTONATKHI

HMomatok Nel

Taoauus 1 — [li1anyBaHHA caMOCTIiHHOI po0oTH

Bun camocriiinoi poboTu

Oocsar B
rOIMHAX

XapakTepucTHKAa TMOPOIIKOBOI MeTaJyprii sIKk HAyKM Ta
HANPSIMKY TEXHIKH PO NMPOLECH OJEPKAHHA NOPOIIKIB MeTaJiB Ta
CILIABIB, KOMIIO3MUIITHUX MaTepiaJiB.

I"amy3i 3acTocyBaHHS MOPOLIKOBUX BUPOOIB.
Jlireparypa: [1]-[4], [2a], [154]

1

BaacruBocTti nopomkiB. BuzHaueHHs] BMICTy OCHOBHOT'O KOMIIOHEHTY Ta
JIOMIIIIOK B TIOPOIIKax. MeTOMUKK BH3HAYCHHSI.
MeTtoau Ta 06nagHAHHS TSl BU3HAYCHHS (DI3UYHUX Ta TEXHOJIOTTUHUX
BJIACTMBOCTEH MOPOLIKIB.

[TpakTuHe 3HaYEHHS BU3HAYCHHS BIACTUBOCTEN MOPOIIIKIB.

Jliteparypa: [1]-[5]; [14x] .

3arajbHi MoJ10KeHHsI MOAPiOHeHHsI. AHaN3 3aKOHIB MOJPiOHEHHS
Ta JOCTOBIPHICTh iX BHKOPHCTAHHS IIpU BHU3HAYEHHI ONTUMAJIbBHUX
PEKUMIB pO3MEITY.

Jliteparypa: [1]-[4]; [1x ]

XapakTepucTHKA MeXaHiYHMX METOAiB OTPMMAHHS MOPOLIKIB MeTajiB Ta
ciiasis. bytoBa o0naiHaHHS TSl OTPUMAHHS TIOPOIIKIB PO3MEITIOBAHHSIM.
TexHoJtoris.

Jliteparypa: [1]-[3]; [16x]

Onep:xaHHs NOPOLIKIB Bi/ITHOBJIEHHSIM OKCH/IIB Ta COJIell MeTAaJIiB.
PiBusiHHs Appeniyca. EHeprisi akTuBalii BiJHOBIIIOBAJIbHUX IPOIIECIB, il
3aJIeXKHICTh BiJl TEMIEPATyPH.

Jlireparypa: [1]-[4]; [1a]; [3m]

3aKOHOMIpPHOCTI 0J1ep:KaHHS MOPOUIKIB MeTaJIiB BiIHOBJIEHHAM IX

OKCHIIiB BOJIHEM.

[IpakTuka opjepkaHHS TOPOIUIKIB METAJliB BIJHOBJICHHSIM I1X OKCH/IIB

BogHeM. OeprkaHHS MOPOIIKIB 3aj1i3a, BOJIb(paMy, MOJIOACHY.
Jlireparypa:[ 1]-[4]; [10a]; [131:]

OnepkaHHA NOPOIIKIB MeTaJIiB METAJTOTEPMiYHIM BiTHOBJICHHSAM
OneprxkaHHs TIOPOIIIKIB METAJIIB BIHOBIICHHSIM COJIEH METaJIiB MarHieM Ta
HaTpieM. 3aranbHi BizoMocTi. TexHonoris. MeToau peryitoBaHHs
BJIACTUBOCTEN MOPOIIIKIB.

Jliteparypa:[1]-[3]; [2x]

Onep:xkaHHA NOPOLIKIB CIVIABIB Bi/IHOBJIEHHSIM OKCHIiB.
TexHoJoTis MPOIECiB OTPUMaHHS MOPOIIIKIB CIIABIB.

Jliteparypa: [1]-[3]; [4a]; [11a]; [134]

Onep:kaHHA MOPOUIKIB METAJTIB €JIeKTPOJIi30M BOAHUX PO3UYMHIB
iX coJie.
TexHomoriuH1 0COOIUBOCTI OJIepKaHHS TMOPOIIKIB €JIEKTPOTI30M BOTHUX
PO3YMHIB COJICH METAIB.

Jlitepatypa: [1]-[4]; [2a]; [6a]




10 OnepkaHHA NOPOLIKIB €J1EKTPOJIi30M PO3ILIABJICHUX Cepel0BHIL. 1
[IpakTrka omepx)aHHS MOPOIIKIB METATIB €JIEKTPOIII30M PO3ILIABICHUX
cepenoBui.OaepikaHHs MOPOILKIB TiTaHy, IUPKOHIIO, 3ai3a, TAaHTaTY,

Hi00it0. TexHosorist Ta 00aiHaHHs. BB TeXHOIOTIYHUX (aKTOPiB Ha
MOKAa3HUKH €JIEKTPOJIi3y Ta BIACTHUBOCTI MOPOILKIB.
Jlireparypa: [1]-[4]; [2x]; [64]

11 | ABToK/IaBHHII MeTOA OTpPUMaHHA mnopowkiB. OOnagHaHHA Ta 1
TEXHOJIOT1Sl OTPUMAaHHSI MOPOIIKIB ABTOKJIABHEMM METOJIOM.

Jlireparypa:[1]-[3]; [10x]

12 | I'a3oda3Hi MmeTOH 0ePKAHHSA MOPOLIKIB. 1
OpepxaHHs MOPOUIKIB IAPYBAaHHAM Ta JET1IPYBAHHSIM.
di3uKo-xiMiuHa cyTh MeTOly. BuxigHa cupoBuHa Ta ii 06po0Oka.

BniuB TexHonoriyHuX GakTopiB Ha MOKa3HUKU MIPOLECY Ta BIACTUBOCTI
MIOPOIIKIB.
Jlireparypa: [1]-[3]; [7x]

13 3arajbHi 0c00TMBOCTI IPOLECiB OAePKAHHS MOPOLIKIB 1
PO3NUJIEHHAM PO3IJIaBiB.

Bukopucranns kputrepiis Jlamnaca, PeitHosnbca Ta Bebepa npu
ONTHMI3AIli] MPOIIECIB OJepHKaHHS MOPOLIKIB PO3MHIICHHSAM PO3ILJIaBiB.
Jlireparypa: [ 1]-[3]; [8x]; [9x]

14 | BnuuB pi3HuX (aKTOpiB Ha NMpouec po3NUJIeHHS. 1
dopMyBaHHS CKJIaly Ta CTPYKTYpHU MOPOIIKIB P OAEPKaHHI1 1X
PO3NWIEHHSM PO3ILIaBIB. 3aJIEKHICTh CTPYKTYPH MOPOIIKIB B1Jl
napaMeTpiB PO3MUICHHS Ta CKiIaxy MaTepiany. @opMyBaHHS CKIIALy
MOPOIIKIB Ta 1X (P13MYHUX BIACTUBOCTEN y 3aJI€KHOCTI BiJ BUAY 1
napaMeTpiB PO3MUICHHS.

Jlireparypa: [1]-[3]; [8a]; [9a]

15 | IIpakTHKa oep:KaHHS NOPOLIKIB po3nuIeHHAM. TexHomoris 2
OJIepKaHHs MTOPOIIKIB 3aj1i3a, CIIJIaBiB HA OCHOBI Mi/Jli, aJTIOMIHIIO,

JIETOBAHUX CTaJIeH.
Jlireparypa: [1]-[3]; [8a]; [9xa]

16 | 3akoHOMipHOCTI Ta Te€XHOJIOTis OTPUMAHHSA METAJIONOAIOHUX 1
TYIOIUIABKHMX CHOJIYK.

TexHozoris 1 001agHanHs. OTpUMaHHS TOPOIIKIB IJIABICHUX
TYTOIUIABKUX CONYK.
Jlirepatypa: [1]; [171]

17 | OnepxaHHsi BOJOKOH Ta BYCiB. OjepkaHHS BOJIOKOH METOJaMH 1

NOPOIIKOBOT MeTanyprii. OJiepKaHHs BOJIOKOH 3MiIlIaHUMH METOJaMH.
Jliteparypa: [1]; [14x]
18

18 IlinroroBka g0 saaGopatopHux podiT Ta 00roBopeHHst ix 12
pe3yJabTaTiB.

IliaroroBKa 10 MO1YJbHOI KOHTPOJbHOI pOOOTH 4

19 | BukoHaHHS IOMAIIHbOI KOHTPOJIbHOI pO0OTH. 8

20 | IMigroroBKa 10 eK3aMeHY 30

Bceboro:

71




JlogaTok Ne2

IIpuban3Huii nepesaik roMamHix KOHTPoaAbHUX pPoOiT (AKP) 3 nucuuniinm
“@i3uKo-XiMi4Hi OCHOBM OTPHMMAHHS MeTAJiB, CIUIABIB Ta CIOJIYK Y
MOPOLIKOBOMY TA IAUCIEPCHOMY CTaHI*

JIKP Nel

1. Jlatu XapakTepuCTUKY METO/IaM OTPUMaHH MOPOIIKIB METAJIiB Ta CIUIaBiB BUCOKOTO
CTYNEHS YUCTOTU. PO3KpHUTH CyTHICTb MPOIIECIB, K1 3a0€3MeUyI0Th OTPUMAaHHS TOPOIIKIB 3
BHUCOKHM BMICTOM OCHOBHOT'O KOMIIOHEHTY.

2. Jlatu XapakTepUCTUK Y METOJaM OTPUMAHHS ITOPOIIKiB 3 BUCOKOIO IIUTOMOIO IOBEPXHEIO.
BrinB TeXHOIOTIYHHUX MapaMeTpiB MPOLECY OTPUMAaHHS IMOPOILIKIB €JIEKTPOIi30M BOAHUX
PO3YMHB COJIEH Ha IX MUTOMY TIOBEPXHIO.

3. TexyuicTb mopomikiB. MeTou BU3HaYCHHS. 3aJI€KHICTh TEKy4OCTI OPOMIKIB Bi Pi3HUX
(dakTopiB Ta METOAY OTPUMAHHS.

JIKP Ne2

1. Jlatu xapakTepUCTUKY METOJaM OTPUMAaHHS MOPOMIKiB BUCOKOTO CTYIIEHS AUCIEPCHOCTI
(3 po3mipoM yacTHHOK MeHIUM 3a 30 MkM). PerysmoBaHHs po3Mipy YaCTHHOK MTOPOIIKIB
IpY OTPUMAHHI 1X PI3HUMHU METO/IaMHU.

2. Jlath XapaKTepUCTUKY METOJaM OTPUMaHHS IMOPOLIKIB 31 chepuuHoro HOpMOrO
yacTUHOK. CyTHICTB SIBUIL, SIKi CIIPUSIFOTH OTPUMAHHIO MTOPOIIKIB 31 CHEPUIHOIO
dbopmoro. Brumne Temnodi3nyHuX BIACTHBOCTEH pO3IIIaBiB HA (POPMOYTBOPEHHS
MOPOUIKiB TIPY OTPUMAaHHI iX IUCTIepryBaHHIM PO3ILJIaBiB.

3. Hacumnna miinsHicTh opomkiB. [{iapHICTE Ta 00’ €M yTPSCKH TOPOIIKIB. MeToau iX
BU3HaUeHHs. [IpakTHyuHe 3HaAUYEHHS BU3HAYCHHSI HACUITHOI HIUIBHOCTI, IIUIBHOCTI Ta
00’eMy yTPSICKH TIOPOIIIKiB.

TIKP Ne3

1. Jlatu xapakTepUCTHUKY METOJaM OTPUMAaHHS TIOPOMIKIiB 3 BUCOKOIO TBEPAICTIO. 3aKOHU Ta
3aKOHOMIPHOCTI OTPUMAaHHS MOPOIIKiB MEXaHIYHUMH METOJAMH.

2. JlaTu XapaKTepUCTUKY METOJIIB OTPUMAaHHS IMOPOIIKIB METAJIiB, SIKi MAalOTh BUCOKY
CITOP1THEHICTh JI0 KUCHIO.

3. Po3Mip yacTuHOK Ta QpakuiiHUM CKI1aa NOPOUIKiB. MeTo 1 BUSHAYSHHS PO3MIPY
YACTHHOK 3aJIC)KHO BIJ IX pO3MIpy.

JIKP Ne 4

1. Jlatu XxapakTepUCTHUKY METOJaM OTPUMAaHHS MOPOUIKIB 3 Ta30Boi (a3u. Po3kputu
MEXaHi3M PETyJIIOBaHHS CTPYKTYPH Ta BIACTHBOCTEW TOPOIIKIB IPU OTPUMaHHI iX IUMHU
METOAaMHU.

2. Jlatu XapaKTepHCTUKY METOJIaM OTPUMaHHS MOPOIIKiB CKanb4yacToi popmu. Brazatu
o01aJHaHHA Ta C1IOCOOU MOPIOHEHHS, SIKi CIIPUSIOTh OTPUMAHHIO MOPOLIKIB 31
CKaJIbuacToro (hopmoro.

3. ®opma yaCTHHOK MOPOIIKiB. MeToau Bu3HaueHHS POopMHU. 3anexHICTh (POPMHU YACTUHOK
MOPOIIKIB BiJ] METOMY iX OTpuMaHHs. BIuiuB opMu 4aCTHHOK TOPOIIKIB HA 1HIII iX
BJIACTUBOCTI.



JIKP Ne 5

1. Jlatu XapakTepHCTUKY €JIEKTPOXIMIYHUM METO/IaM OTpUMaHHs nopoukis. IlepeBaru ta
HEJIOJIIKH ITUX METO/IIB. BIUIMB TEXHONIOTIYHUX MapaMeTpiB Ha GOpMYyBaHHS CTPYKTYpH
Ta BIIACTUBOCTEH MOPOIIKIB OTPUMYBAHUX ITUMHU METOJAMH.

2. Jlath XapaKTepUCTUKY METOIB OTPUMAaHHSI MOPOIIKIB O€3KUCHEBUX TYTOTUIABKUX
CIIOJIyK BUCOKO1 YUCTOTH.

3. TeepaicTh mopomikiB. MeToau BU3HaUYEHHS TBEPOCTI. 3aJIeKHICTh TBEPAOCTI
MOPOIIKIB BiJl METOy iX OTPUMAaHHSI.

JIKP Ne 6

1. JlaTtu XapakTEepUCTHUKY METOJIIB OTPUMAHHS IMOPOIIKIB METAIIB Ta CIUIABIB 3 pO3MIpOM
qacTUHOK MeHIMM 3a 10-20 MkM.

2. PO3KpUTH CYTHICTB IIPOIIECIB, SKi CIIPUAIOTH iIHTEHCU(DIKAIIT TPOIIECIB PO3METIOBAHHS
MaTepialiB y MPUCYTHOCTI PiLAMH a00 MOBEPXHEBO-aKTHBHUX PEUOBHH.

3. TsepaicTs mopomikiB. MeToau BU3HAUYCHHS TBEpAOCTi. HaBecTn mpukiIaanm METoIiB
OTPUMAaHHS TOPOIIKIB 3 BUCOKOIO TBEPAICTIO. PO3KpHUTH IPUPOY OFCpKAHHS YaCTHHOK
MOPOIIKY 3 BUCOKOIO TBEPIICTIO.

JKP Ne 7

1. JlaTtu XxapakTEepUCTHKY METO/aM OTPUMAaHHS MTOPOIIKIB CIUIABIB, SIKi BMIITYIOTh €JIEMEHTH
3 BUCOKOIO CIIOPIAHEHICTIO /IO KHCHIO.

2. JlaTu XapaKTepUCTUKY METOJIiB OTPHMAaHHS IMOPOIIKIB O€3KHCHEBUX TYTOIIABKIX
CIIOJIyK BUCOKO1 YUCTOTH.

3. Po3mip yacTuHOK Ta dpakiiifHuil CKIaa mopoimkiB. Metonu Bu3HadeHHs. HaBectn
NPUKJIAIN PETYITIOBAHHSA PO3MIPY YaCTHHOK MOPOIIKIB MPH IX OTPUMaHHI BiIHOBJICHHIM
OKCH/IIB Ta30I010HNMHU BITHOBHUKAMHU.

JIKP Ne 8

1. Jlatu xapakTepUCTHUKY METOJ]aM OTPUMAaHHS MOPOMIKiB TYTOIUIABKUX CIIOJIYK 3 BUCOKUMH
MPOAYKTUBHICTIO Ta EKOHOMIYHOIO €()EKTHUBHICTIO.

2. JlaTu XapakTepUCTUKY MEXaHIYHUM METOJiaM OTPUMAaHHS BOJIOKOH Ta METOJ[aM eKCTpY3ii

3 pO3IJIaBiB.

3. XiMiuHi BIaCTHUBOCTI MOPOIIKiB. BKa3aTn MOXIIMBI IIJISIXY BHECEHHS B MaTepiaj

MOPOILIKIB IOMIIIOK KMCHIO. HaBecTu mpukiaaym METOiB OTPUMAaHHS YHCTUX MOPOIIKIB.

JIKP Ne 9

1. Jlatu xapakTepucTHKY (Hi3UKO-XIMIYHUM Ta 3MiIIaHUM METOJaM OTPHUMAaHHS BOJIOKOH.
Po3kputH cyTHICTH (OpMYyBaHHS BOJOKOH €KCTPY3i€l0 3 TUIACTU(IKOBAHUX CyMILIEH.

2. Metoau oTprMaHHS MOPOIIKIB 3 ra30Boi (a3u. PO3KpUTH MeXaHi3M peryIroBaHHS
CTPYKTYpPH Ta BIACTHBOCTEW TIOPOIIKIB IPH OTPUMaHHI iX IMMU METOIaMH.

3. Metoau BU3HAYEHHSI HACUITHOI IIIIBHOCTI MOPOIIKiB. [IpakTHyHe 3HaUeHHs] BU3HAUYEHHS
HACHUIHOI HIUIBHOCTI MopouikiB. HaBecTu npukiiaan METOA1B OTPUMAHHS MTOPOIIKIB 3
MaJIOI0 HACUITHOIO IIIJIBHICTIO.

JIKP Ne 10

1. Jlatu XapakTepHUCTHUKY METO/IaM OTPHUMAaHHS MOPOIIKIB JIUTHX TYTOIUIABKUX CHOIYK.
Po3kpuTy CyTHICTH IPOIECiB OTPUMAaHHS MOPOUIKIB JIMTUX TYTOIUIaBKHUX KapOiiiB
MJIABKOIO 32 JOTIOMOTOI0 BUTPATHHUX €JIEKTPOIIB T THCKOM Ta3y B poOoUiii Kamepi.

2. JlaTu XapaKTepUCTUKY METOJaM OTPHUMAaHHS MOPOIIKIB IUCIIEPIyBaHHIM PO3ILIABIB.



TexXHOJIOT1UHI BIACTUBOCTI MOPOIIIKIB. Ix Busnauenns. HaBectn MIPUKJIATU METOIB
OTPUMAaHHS TIOPOIIKIB 3 BUCOKOIO TEKYUICTIO.

JIKP Ne 11

OTtpumaHHS OPOLIKIB KapOifiB, HITPUIIB Ta OOPHIIB METOAOM
CaMOPO3IOBCIOHKOBAHOTO BUCOKOTEMIIEPATYPHOTO CHHTE3Y. Po3kpuTH 0cOOIMBOCTI
npoIiecy NMpH OTPUMaHHI KO)KHOTO BUY TYTOIUIABKOI CIIOTYKH.

2. MeTOI[I/I OTpHUMaHHA l'IOpOH_IKiB METAaJIiB Ta CIUIaBiB BUCOKOT'O CTYIICHA YUCTOTH.

Po3kputu CyTHICTB IPOIIECiB, SKi 320€3MeUyI0Th OTPUMAHHS TAKHUX MOPOIIKIB.

3. ®opma yacTHHOK MOpomIKiB. [l BIIMB Ha iX TEXHOJIOTIYHI BIACTUBOCTI. Po3kputn

2.

MeXxaHi3M (POpMOYTBOPEHHS OPOMIKiB MPU OTPUMAaHHI iX €JIEKTPOIi30M BOAHUX
PO3YHMHIB COJICH METaiB.

JIKP Ne 12

Jlatn XapakTepuCTUK y METOJaM OTPUMAaHHS OPOIIKIB 3 BUCOKOIO ITUTOMOIO
HOBEPXHEI0. BIIIMB TEXHOIOrYHUX apaMeTpiB MPOLECy OTPUMAHHS IOPOLIKIB
€JIEKTPOJII30M BOJHUX PO3YHHIB COJICH HA IX MUTOMY MOBEPXHIO.

Po3kputu CyTHICTh METO/IB OTPUMAHHS MOPOILIKIB AUCIEPIyBaHHIM PO3IJIaBiB.

3. BrumiB (hopMu 4aCTHHOK MOPOIIKIB HA X TEXHOJOTI4HI BIaCTUBOCTI. PO3KpUTH MexaHi3M

(hopMOyTBOpEHHS TTOPOIIKIB MPU OTPUMAHHI 1X €JIEKTPOII30M BOJAHUX PO3YHHIB COJICH
MeTatiB

JKP Ne 14

Metoau oTpHUMaHHS MOPOLIKIB 3 ra30B01 Ga3u. MexaHi3M peryitoBaHHs CTPYKTYpH Ta
BJIACTUBOCTEH MOPOIIKIB ITPH OTPUMAHHI X IIUMH METOJaMHU.

MeTtoau oTprMaHHS MOPOMIKIB 31 chepruuHoro HopMoro YacTUHOK. CyTHICTD SIBUIL, SIK1
CHPUSIOTH OTPUMAHHIO MOPOIIKIB 31 chepuyHOro (hopMoro. Brumms ternodiznuanux
BJIACTMBOCTEH pO3IIaBiB HAa (POPMOYTBOPEHHS MOPOIIKIB MPU OTPUMAaHHI iX
JCTIEPTYBaHHSAM PO3IUIABIB.

TBepuicTs nopoukiB. MeToy BU3HaYEHHS TBEPAOCTI. 3aJI€KHICTh TBEPAOCTI MOPOLIKIB
BiJ] METOJy iX OTpUMAaHHS.

JIKP Ne 15

EnexTpoxiMiyHi METOIM OTPUMAaHHS MOPOLIKIB. BIUIMB TEXHOJIOTIYHUX MapaMeTpiB Ha
(dopMyBaHHS CTPYKTYpH Ta BIACTUBOCTEH IMOPOIIKIB OTPUMYBAaHUX ITIMH METOIAMH.
MeTtoau oTpUMaHHs MOPOIIKIB ckab4acToi (hopmu. Bkazatu o0nagHaHHA Ta criocoou
MOJIpiIOHEHHS, K1 CIIPUSIOTH OTPUMAaHHIO MOPOLIKIB 31 CKaJIbYacTo0 (pOpMOIo.

dopma 4YacTUHOK MOPOLIKiB. MeTou BU3HaUeHHS (hopMU. 3alIe)KHICTh POPMH YaCTUHOK
MOPOILIKIB BiJ METOAY X OTpUMaHHs. BB (popMu 4aCTUHOK MOPOUIKIB HA 1HII X
BJIACTUBOCTI.

JIKP Nel6

Jlatn XapakTepuCcTUKY METO/IaM OTPUMAaHHSI MOPOIIKIB BUCOKOTO CTYIEHS JUCIIEPCHOCTI
(3 po3mipoM yacTHHOK MeHITUM 3a 30 MkM). PerymoBaHHs po3Mipy YaCTHHOK MTOPOIITKIB
IpY OTPUMAHHI iX PI3HUMHU METOIaMHU.

JlaTu XapaKTepUCTUKY METOJIaM OTPUMAaHHS TIOPOIIKIB 31 chepruaHO0 GopMoIo
qacTUHOK. CyTHICTB SIBHIL, K1 CIIPUAIOTH OTPUMAHHIO TIOPOMIKIB 31 CPEPUIHOIO



¢dopmoro. BrunB TemnodizsnuHUX BIaCTUBOCTEH po3IIaBiB Ha (HOPMOYTBOPEHHS
MOPOIIKIB TIPU OTPUMaHHI X TUCTIEPTyYBaHHSIM PO3ILIABIB.

Hacunna minsHicTs nopormkiB. LimpHICTE Ta 00’ €M yTpsicKM nopoIkiB. Metoau ix
BU3HA4YeHHS. [IpakTHyHE 3HaUeHHS BU3HAYEHHS HACUITHO1 IIUTHPHOCTI, IITUTFHOCTI T
00’eMy yTPSICKU TOPOIIKIB.

JIKP Nel7

JlaTi XxapaKTepUCTUKY METOAaM OTPUMAaHHS TOPOIIKIB 3 BUCOKOIO TBEPAICTIO. 3aKOHH Ta
3aKOHOMIPHOCTI OTPUMAaHHS [TOPOIIKiB MEXaHIYHUMH METOJAMH.

Jlatu XapakTepuCTUKY METO/IIB OTPUMAHHS MOPOILIKIB METaJIIB, SIKi MAIOTh BUCOKY
CITOP1THEHICTh /10 KUCHIO.

Po3mip yacTuHOK Ta GpakuifHUMI CKIIaa HOPOLIKiB. MeTo1 BU3SHAYCHHS PO3MIPY
YACTHHOK 3aJIC)KHO BiJ iX pO3MIipy.

JIKP Ne 18

Jlatn xapakTepuCTHKY METOJaM OTPUMAaHHS IOPOIIKIB 3 ra3oBoi (a3u. Poskputu
MEXaHI3M peryJIOBaHHS CTPYKTYPH Ta BIACTMBOCTEH MOPOIIKIB IPU OTPUMAHHI IX HUMHU
METOAaMHU.

Jlatn XapakTepUCTUKYy MeETOJaM OTpPUMaHHsS IOPOLIKIB cKanbyacToi (opmu. Bxazatu
oOnagHaHHA Ta CIOCOOM TOAPIOHEHHS, $KI CHPUSIOTH OTPUMAHHIO TOPOIIKIB 3i
CKaJIbyacTor (pOpMOI0.

dopma yaCTUHOK MOPOMIKiB. MeTou Bu3HaueHHS (HopMU. 3alIekKHICTh (HOPMU YaCTHHOK
MOPOIIKIB BiJl METOAYy iX OTpuUMaHHA. BrumB (hopmMu 4aCTMHOK MOPOIIKIB Ha IHII iX
BJIACTUBOCTI.

JIKP Ne 19

1. Jlatu XapakTepHCTUKY €JIEKTPOXIMIYHUM METO/1aM OTpUMaHHs nopoukis. IlepeBaru ta
HEJIOJIIKM LIUX METOMAIB. BIJIMB TEXHOJIIOTIYHUX MapaMeTpiB Ha GOPMYBaHHS CTPYKTYpH
Ta BIIACTHBOCTEH MOPOIIKIB OTPAMYBAHHX IIMMU METO/IaMHU.

2. Jlatu XapaKTepUCTUKY METO/IB OTPUMAHHS MOPOIIKIB O€3KMCHEBUX TYTOIUIABKHX
CIIOJIYK BUCOKOI UHCTOTH.

3. TeepaicTth moporkiB. MeToau BU3HAYEHHS TBEPAOCTI. 3aI€KHICTh TBEPIOCTI
MOPOILKIB BiJ] METOAY X OTPUMaHHS.

JIKP Ne 20

JlaTu XapakTepUCTUKY METO/1iB OTPMMAaHHS MOPOILIKIB METAJIIB Ta CIUIABIB 3 pO3MIpOM
YaCTUHOK MeHIUM 3a 10-20 MKM.
Po3kpuTH CYTHICTH POLECIB, IKI COPUSAIOTH IHTEHCU(IKAIlT MPOLIECiB PO3METIOBAHHS
MatepiaiiB y MPUCYTHOCTI PiIUH a00 MOBEPXHEBO-aKTUBHUX PEUYOBHH.
TBepaicTh nopouikiB. Metoau BU3HauYeHHs TBepaocTi. HaBecT npukiaayn MeToIiB
OTPHMAaHHS TIOPOIIKIB 3 BHCOKOIO TBEPICTIO. PO3KpUTH MPHUPOY OJIepKAHHS YaCTHHOK
MOPOUIKY 3 BUCOKOIO TBEPIICTIO.

JKP Ne 21

JlaTi XxapaKTepuCTUKy METOJaM OTPUMaHHS MOPOIIKIB CIUIABIB, K1 BMIIIYIOTh €JIEMEHTH
3 BUCOKOIO CITOPITHEHICTIO 10 KHCHIO.

JlaTn XapaKTepUCTUKY METO/1iB OTPUMAaHHS MOPOIIKIB 0€3KUCHEBUX TYTOILUIABKHX
CIIOJIYK BUCOKOI YUCTOTH.

Po3mip yacTuHOK Ta GpakiiiftHuii ckiaax nopomkiB. Metoau BusHayenHs. HaBectu
MIPUKJIAN PETYJIIOBAHHS PO3MIPY YaCTUHOK MOPOIIKIB TIPH iX OTPUMAaHHI BITHOBICHHSIM
OKCH/IIB Ta30M01I0HUMU BiTHOBHUKAMH.



1.

JIKP Ne 22

Jlatu XapakTepuCTUKY METO/IaM OTPUMAaHHS MMOPOIIKIB TYTOIUIABKHUX CIIOIYK 3 BUCOKUMU
MIPOTYKTUBHICTIO Ta EKOHOMIYHOIO €(hEKTUBHICTIO.

2. JlaTu XapakTepUCTUKY MEXaHIYHUM METOJaM OTPUMAaHHS BOJIOKOH Ta METOJaM eKCTpYy3ii
3 pO3ILJIaBiB.

3. XimiuHi BIaCTHBOCTI MOPOIIKiB. BKa3aTn MOXIIMBI IISXYX BHECEHHS B MaTepiai
HOPOIIKIB JOMIIIOK KUCHIO. HaBecTH mpuKiiaan METONiB OTPUMAHHS YUCTUX HOPOIIKIB.

N

JIKP Ne 23

Jatu xapakTepucTuKy (Pi3MKO-XIMIYHUM Ta 3MIIIAHUM METOJIaM OTPHUMAaHHS BOJIOKOH.
Po3kputu cyTHICTh (hOpMyBaHHS BOJIOKOH EKCTPY3i€I0 3 MIaCTU(IKOBAHUX CyMiIICH.
Metoau OTprMaHHS MOPOIIKIB 3 ra30B0Oi (a3u. PO3KpUTH MeXaHi3M peryIroBaHHS
CTPYKTYpPH Ta BIACTUBOCTEW MOPOIIKIB MPU OTPUMaHHI iX IUMU METOIAMH.

Metoau BU3HAYCHHS HACUTTHOI IIJIBHOCTI MOPOMIKiB. [IpakTH4He 3HaYeHHS BU3HAYCHHS
HACHITHO LIIIBHOCTI MOPOIIKiB. HaBecTH mpukiIaan METOAIB OTPUMaHHS MOPOIIKIB 3
MaJIOI0 HACUITHOIO LIUTBHICTIO.

JKP Ne 24

JlaTi XxapaKTepUCTUKY METOAaM OTPUMAaHHS MOPOIIKIB JIMTUX TYTrOTUIABKUX CIOJYK.
Po3kpuTH CyTHICTB NMPOIIECIB OTPUMAHHS TOPOIIKIB JUTUX TYTOILIABKUX KapOiIiB
TUIaBKOIO 32 JIOTIOMOTOI0 BUTPATHUX €JIEKTPOIB ITiJ] TUCKOM ra3y B poOodiif kKamepi.
Jlatn XapaKTepuCcTUKy METOJaM OTPUMAaHHs MOPOIIKIB IUCTICPTYBAaHHIM PO3ILIABIB.
TexXHOJIOT1UHI BIACTHBOCTI TTOPOIIIKIB. Ix Busnauenns. HaBectn MIPHUKJIATH METOIB
OTPUMAaHHS TIOPOIIKIB 3 BUCOKOIO TEKYJiCTIO.

JIKP Ne 25

OTtpumaHHS NOPOLIKIB KapOifiB, HITPUIIB Ta OOPHUIIB METOAOM
CaMOPO3TMOBCIOIPKOBAHOTO BUCOKOTEMITEPATYPHOTO CHHTE3Y. PO3kpuTH 0COOIMBOCTI
npoliecy NpH OTPUMaHHI KO)KHOTO BUY TYT'OIUIABKOI CIIOTYKH.

2. Meroau oTpuMaHHS TOPOIIIKIB METAJIIB Ta CIUIABIB BUCOKOTO CTYIEHS YUCTOTH.

Po3kpuTH CYTHICTH IPOIIECIB, SKi 320€3MeUyI0Th OTPUMAHHS TaKUX MOPOIIKIB.

3. ®dopMa YACTHHOK MOPOLIKiB. [l BIIMB Ha TX TeXHONOTIUHI BIaCTHBOCTI. PO3KkpuTH

MeXaHi3M (POpMOYTBOPEHHS OPOMIKIB MPU OTPUMaHHI iX eJIeKTPOIi30M BOAHUX
PO3YHWHIB COJICH METaTIB.



JonaTok Ne3

IIpu61u3HUIl nepesiik MUTAHb 10 MOAYJIbHOI KOHTPOJIbHOI po00TH 3
AUCUMILTIHU “@Di3uK0-XiMiYHi 0CHOBH OTPHMMAaHHS MOPOLIKIB MeTAJIIB,
CILIABIB Ta CHOJYK ”

MKP Nel

1. Xapakrepuctuka MeTO/11B OTPUMaHHS MOPOILKIB METAJIIB Ta CILIaBIB BUCOKOI'O CTYIICHS
YUCTOTH.

2. TexyuicTh mopomkiB. MeTou BU3HAUEHHS. 3aJISKHICTh TEKy4OCTi TOPOMIKIB Bijl pi3HUX
(dakTOpiB Ta METOAY OTPUMAHHSL.

MKP No2

=

CyTHICTh METOLY OTPUMAaHHS MOPOIIKIB €JIEKTPOJII30M BOAHUX PO3YUHIB COJIEH.
2. IinpHiCTh MOPOMIKIB. METOAM BU3HAYEHHS MIJIBHOCTI MOPOILKIB. 3aJIEKHICTh
HIUJIBHOCTI MOPOMIKIB BiJl METOY iX OTPUMAaHHS.

MKP Ne3

1. [aTtu xapaKTepuCTHKY METOJaM OTPUMAaHHS MOPOIIKIB BUCOKOTO CTYIEHS AUCIIEPCHOCTI
(3 po3MipoM YacTHHOK MeHIINM 3a 30 MKM).

2. Hacwumna minpHicTh IOpomKiB. LLimpHICTE Ta 00’ €M yTpsicku mopomkiB. Metoan ix
BU3HaueHHs. [IpakTHyuHe 3HaUYE€HHs BU3HAYEHHS HACUITHOI LIUIBHOCTI, IIIIBHOCTI Ta
00’eMy yTPSCKH MOPOIIKIB.

MKP Ne4

1. 3akoHU Ta 3aKOHOMIPHOCTI OTPUMAHHS MOPOLIKIB MEXaHIYHUMHU METOJIaMHU.
2. Po3Mip yacTMHOK Ta (pakmiiHu# CKIIaJ MOPOLIKiB. MeToIu BU3HAUEHHS PO3MIpY
YACTHHOK 3aJIC)KHO BIJ IX pO3MIpy.

MKP Ne5

1. CyrtHicTb npo1ieciB OTpUMaHHS MOPOIIKIB 3 ra30Boi (a3u.

2. ®opma 4YacTUHOK MOPOILIKIB. MeToau BU3HauUeHHs (GpopMu. 3anexHicTb (OPMH YaCTUHOK
MOPOUIKIB BiJl METOY iX OTpPUMaHHs. BIIMB opMH YaCTHHOK MOPOIIKIB HA 1HIII 1X
BJIACTUBOCTI.

MKP No6



1. Jlatu XapakTepHCTUKY €JIEKTPOXIMIYHUM METOJIaM OTPUMaHHS MOPOIIKIB.
2. TeepaicTh mopomikiB. MeToau BU3HaUYEHHS TBEPOCTI. 3aJIeKHICTh TBEPAOCTI
MOPOIIKIB BiJl METOy iX OTPUMAaHHS.

MKP Ne7

1. CyTHICTh METOMIB OTPUMAHHS IMOPOIIKIB 31 chepruuHOI0 (HOPMOIO YACTHHOK.
2. B3aeM03B’S130K MK TEXHOJIOTTYHUMH Ta (PI3UUHUMH BIACTUBOCTSIMHU HMOPOIIKIB.

MKP Ne8

1. 3arampHa XapaKTEepUCTHKA OTPUMAHHS MOPOIIKIB MEXaHIYHUMHU MeTo1aMu.Criocoon
MoAPiOHEHHS.
XiMiuHi BIaCTUBOCTI MOPOIIKIB.

N

MKP Ne 9

1. CyTHIiCTh METOMIB OTPUMAHHS IMOPOIIKIB METAJOTEPMIYHUM BiJTHOBIICHHSIM.

2. Hacunua minsaocti nopomikis. 11 3anexwuicTs Bix ix disuunux BnacTuBocTeii. Metomm
BU3HAYCHHS HACUITHOI MIUTFHOCTI MOPOINKiB. HaBecT npukiaam MeToIiB OTPUMAaHHS
MOPOUIKiB 3 MAJIOI0 HACUITHOIO IIIJIBHICTIO.

MKP Ne 10

1. Meronu oTpuMaHHs MOPOUIKIB METAIIB Ta CIUIABIB 3 PO3MIPOM YaCTUHOK MeHIIuM 3a 10-
20 MKM.

2. Po3kpuTH CYTHICTH IPOIIECIB, SKi COPUSIOTH IHTEHCU(IKAIliT POIIECiB PO3MEITIOBAHHS
MaTtepialiB y MpUCYTHOCTI PiIuH a00 MOBEPXHEBO-aKTUBHUX PEUOBHH.

MKP Ne 11

1. JlaTu XapakTepuCTUKy METOJaM OTPUMAaHHS MOPOIIKIB CIUIaBiB, SIK1 CKIa/1al0ThCs 3
€JIEMEHTIB 3 MAJIOIO CIIOPITHEHICTIO 10 KUCHIO. PO3KPUTH CYTHICTh MPOIIECIB CIIABOYTBOPEHHS.

3. Tsepaicth noporkis. I 3anexHicTs Bif pisHUX YMHHUKIB. MeToM BU3BHAYEHHS

TBEPJIOCTI.
MKP Ne 12

1. Jlatu XxapakTepUCTUKY KaJIbIIUTiAPIAHOMY METOY OTPUMAaHHS ITOPOIIKIB CIUIABIB.
2. Po3wmip gyacTHHOK Ta QpakIifHIA CKIIax TOPOIIKiB. MeTO I BU3HAYCHHSI.

MKP Ne 13

1. JlaTu XxapaKTepUCTUKY METO/IB OTPHUMAHHS MMOPOIIKIB OE3KUCHEBUX TYTOIUIABKUX
criostyk (kapOifiB, OOpUIIB, HITPUIB) CHHTE30M 3 €JIEMEHTIB.
2. TlikHOMETpHUYHA HIIbHICTH TTOPOIIKIB. [T 3anexwicTs Bix pI3HHUX YMHHUKIB. MeTonu
BH3HAYEHHS IIIHLHOCTI.
MKP Ne 14

1. Jlatu 3aranbHy XapakTEpUCTHKY METOJaM OTPHMAHHS HOPOIIKIB TYTOIUIABKHX CITOJIYK.
2. XiMi4HI BJaCTUBOCTI MOPOMIKIB. [X 3aJ€XHICTh BiJl PI3HUX YNHHHKIB.



MKP Ne 15

1. JlaTtu XapakTEepUCTHKY METO/IaM OTPHUMaHHS BOJIOKOH €KCTPY3I€I0 3 PO3ILIaBIB.
2. TexHONOTIYHI BIACTUBOCTI MOPOIIKIB. [X 3a1€KHICTh BiJ] pi3HUX YHHHUKIB. MeToau
BU3HAUYEHHS.

KP Ne 16

1. Po3kpuTH CyTHICTh METOAY OTPUMAHHS IMOPOIIKIB METAJIIB BiJHOBJICHHSM IX OKCH[IIB
BYTJICIIEM.
2. Hacunna minsHOoCThi opomkis. 11 3anexnicTs Bin pisHux unnaukip.[IpakTuune 3HAUEHHS
BU3HAYCHHS HACUITHOT IIUIBHOCTI IMTOPOIIKIB.

MKP Ne 17

1. JaTtwm xapaKTepUCTUKY METOJaM OTPUMAaHHS MOPOIIKIB JIMTUX TYTrOTUIABKUX CIOJYK.
Po3kpuTH CyTHICTB NMPOIIECIB OTPUMAHHS TMOPOIIKIB JUTUX TYTOILNIABKUX KapOiIiB
TUIaBKOIO 32 JIOTIOMOTOI0 BUTPATHUX €JIEKTPOIB ITiJ] TUCKOM ra3y B poOodiil kamepi.

2. TexHoOriYHI BIACTUBOCTI MOPOIIIKIB. X 3amexHicTh Bin PI3HMX YMHHUKIB. MeTou
BHU3HAYCHHS TEXHOJIOTIYHUX BIACTHBOCTEH.

MKP Ne 18

1. OtpumaHHS NOPOUIKiB KapOOHITBHUM METOAOM. BIIIIMB pi3HUX YMHHUKIB Ha
(dopMyBaHHS BIACTUBOCTEH ITOPOIIKIB.
2. TexyuicTh mopomkis. Ii 3a7eXHICTh BiJl pi3HUX YNHHHKIB.

MKP Ne 19

1. Xnopuanuii MeTO1 OTpUMaAHHS MOPOLIKIB METANTIB.
2. ®opma yacTHHOK mopoikiB. [I 3anexHicTs BiA pi3HUX YMHHUKIB. BuzHaueHHs Gpopmu
YaCTHHOK MOPOIIIKIB.

MKP Ne 20

1. OrpumanHS MOPOMIKIB MeTa/liB KOMOIHOBaHUM B1JIHOBJIEHHSIM 1X OKCH/IIB.
2. ®opma 4YaCTUHOK MOPOLIKiB. MeTonu BU3HauUeHHs. PO3KpUTH 3aKOHOMIPHOCTI

MKP Ne21

1. XapakrepucTrka METOIB OTPUMAHHS MOPOILIKIB METAJIIB Ta CIUIaBIB BUCOKOT'O CTYIECHS
YHCTOTH.

2. TexyuicTb MopomKiB. MeTo i BU3HAUEHHs. 3aJI€KHICTh TEKy4OCTi HOPOUIKIB Bijl pi3HUX
(dakTopiB Ta METOLy OTPUMAHHS.

MKP Ne22

1. CyTHICTh METOY OTPUMAHHSI TOPOIIKIB €JIEKTPOJII30M BOJIHUX PO3UHHIB COJIEH.
2. IinpHiCTH MOPOIIKIB. METOAM BU3HAYECHHS IIIJILHOCTI MOPOLIKIB. 3aJI€KHICTh
HIUTHHOCTI IMOPOIIKIB BiJl METOAY iX OTPUMAHHS.

MKP Ne23



1

2.

JlaTu XxapaKTepuCTHUKy METOAaM OTPUMaHHS MOPOIIKIB BUCOKOTO CTYIEHS AUCTIEPCHOCTI
(3 po3MipoM 4acTHHOK MeHIIHM 3a 30 MKM).

Hacumna miinsHicTh mopomkiB. [{impHICTE Ta 00’ €M yTpsCKH TOpOIIKiB. MeToau iX
BU3HAuUeHHS. [[pakTHyHe 3HAUYCHHS BU3HAUYEHHS HACHUITHOI IIUTFHOCTI, IUIBHOCTI Ta
00’e€My yTPSCKH TIOPOIIIKIB.

MKP Ne24

3aKOHM Ta 3aKOHOMIPHOCTI OTPUMAaHHS ITOPOLIKiB MEXaHIYHUMH METOIaMH.
Po3mip yacTuHOK Ta QpakuifHUI CKIaa NOPOLIKiB. MeToau BU3HAYCHHS PO3MIPY
YACTHHOK 3aJIC)KHO BiJ iX pO3MIpy.

MKP Ne25

CyTHICTP MPOIIECIB OTPUMAHHS OPOIIKIB 3 Ta30BOi (a3u.

dopma 4acTUHOK MOPOUIKiB. MeToau Bu3HauYeHHS (hopMu. 3alIe)KHICTh (OPMH YaCTUHOK
MOPOIIKIB BiJl METOY iX OTprMaHHs. BIuine opMu 4aCTHHOK TOPOIIKIB HA 1HIII iX
BJIACTHBOCTI.

JlopaTok Ne4

Hpuxkaagm ek3ameHamiHHMX 0iJIeTIB 3 IMCHUTUIIHA
“@i3uK0-XiMiYHi OCHOBM OTPMMAHHS METAJIIB, CIUIABIB Ta CIOJIYK Y
NMOPOIIKOBOMY TA IUCIEPCHOMY CTaHI*

Nel

. Jlatn XapakTepuCTHKy METO/1aM OTPUMaHHsI MOPOIIKIB 3 ra30Boi ¢as3u. Pozkpuru
MEXaHi3M PETryJTIOBaHHS CTPYKTYPH Ta BIACTHBOCTEW MOPOIIKIB IPU OTPUMaHHI iX IUMHU
METOAaMHU.

Jlatn XapaKTepuCTUKY METO/IaM OTPUMaHHSI MMOPOIIKIB CKainbyacToi popmu. Bkazatu
o01afHaHHA Ta C1IOCcOOU MOPIOHEHHS, SIKi CIIPUSIOTh OTPUMAHHIO MOPOLIKIB 31
CKaJIbuacToio (hopmoro.

dopma 4acTUHOK MOPOIIKiB. MeToau BU3HaUeHHS (hopMu. 3alIe)KHICTh (OPMH YaCTUHOK
MOPOIIKIB BiJ] METOMY iX OTpuMaHHs. BIuiuB opMu 4aCTHHOK TOPOIIKIB HA 1HIII iX
BJIACTUBOCTI.



No2

1. Jlatu XapakTepHCTUKY €JIEKTPOXIMIYHUM METO/1aM OTpUMaHHs rnopoukis. IlepeBaru Ta
HEJIOJIIKH ITUX METO/I1B. BIUIMB TEXHONIOTIYHUX IMapaMeTpiB Ha (HOpMYyBaHHS CTPYKTYpH
Ta BJIACTUBOCTEH MOPOIIKIB OTPUMYBAHUX [TUMHU METOIAMH.

2. JlaTu XapakTepHUCTUKY METO/IB OTPUMAaHHS MOPOLIKIB O€3KHCHEBUX TYTOIIABKUX
CIIOJIYK BUCOKO1 YUCTOTH.

3. TeepaicTh mopomikiB. MeToau BU3HaUYEHHS TBEPOCTI. 3aJIeKHICTh TBEPAOCTI
MOPOIIKIB BiJl METOy iX OTPUMAaHHS.

Ne3

Jlatn XapaKTepuCcTUKY METOJIaM OTPUMaHHS ITOPOIIKIB 3 BUCOKOIO TBEPAICTIO. 3aKOHH Ta
3aKOHOMIPHOCTI OTPUMaHHS MOPOLIKIB MEXaHIYHUMHU METOJIaMH.

JlaTn XapaKTepuCTUKY METOJIiB OTPHMAaHHS IMOPOIIKIB METAJIIB, SIKi MAIOTh BUCOKY
CHOPIIHEHICTh A0 KUCHIO.

Po3mip yacTuHOK Ta dpakiiiHUi CKIa] MOPOIIKiB. MeToIu BU3HAYEHHS PO3MIPY
YACTHHOK 3aJIe)KHO Bif X po3Mipy.

Ned

. JlaTi XxapakTepucTHKy METoAaM OTPUMAHHS MOPOIIKIB METalIB Ta CIIJIABIB BUCOKOTO
CTYHNEHS YUCTOTU. PO3KPUTH CYyTHICTh MPOLIECIB, SIKi 3a0€3MeUyI0Th OTPUMAHHS
HIOPOUIKIB 3 BACOKUM BMICTOM OCHOBHOI'O KOMIIOHEHTY.

. JlaTi XapakTepUCTHK y METO/IaM OTPUMaHHs MMOPOIIKIB 3 BUCOKOIO TUTOMOIO
HOBEPXHEI0. BIIIMB TEXHOIOrYHUX apaMeTpiB MpoLecy OTPUMAHHS HOPOLIKIB
€JIEKTPOJTI30M BOJIHUX PO3YHHB COJIEH HA IX TUTOMY TIOBEPXHIO.

. TexyuicTs oporikiB. MeToau BU3HAUYCHHS. 3aJICKHICTh TEKYYOCTI TTOPOIIKIB BiJ] PI3HUX
(akTOpiB Ta METOAY OTPUMAHHS.

Ne5
Jlatn XapakTepuCcTUKY METO/IaM OTPUMAaHHSI MOPOIIKIB BUCOKOTO CTYIEHS JUCIIEPCHOCTI
(3 po3MipoM yacTMHOK MeHIIMM 3a 30 MkM). PeryiroBanHsl po3Mipy YaCTHHOK ITOPOIIKIB
IpY OTPUMAHHI iX PI3HUMHU METO/IaMHU.
JlaTi XxapaKTepuCTHUKY METOaM OTPUMaHHS MOPOLIKIB 31 ChepUyHOI0 POPMOIO
qacTUHOK. CyTHICTb SIBHIL, SK1 CIIPUAIOTH OTPUMAHHIO TIOPOMIKIB 31 CPEepUIHOIO
¢dbopmoro. Brumus TemnodisuuHUX BIaCTUBOCTEH pO3IIaBiB HA (POPMOYTBOPEHHS
MOPOUIKiB MPU OTPUMAaHHI iX IUCHepryBaHHIM PO3ILJIaBiB.
Hacunna miinbHicTs nopomikiB. H{inpHICTS Ta 00°€M yTpscku nopomniki. Metoau ix
BU3HaueHHs. [IpakTHyuHe 3HaUYE€HHs BU3HAYEHHS HACUITHOI HIUIBHOCTI, IUIBHOCTI Ta
00’eMy yTPSCKH MOPOIIKIB.

Ne6
JlaTi XxapaKTepUCTUKY eNEKTPOXIMIYHUM METO/IaM OTpUMaHHs mopoiikis. [lepeBaru Ta
HEJIOJIIKHU ITUX METOiB. BIJIMB TeXHONOTTYHUX MapaMeTpiB Ha (GOpMyBaHHS CTPYKTYpH
Ta BIACTUBOCTEH MOPOIIKIB OTPUMYBAHUX [IUMHU METOAMHU.
JlaTu XxapaKTepuCTHUKY METO/1B OTPUMAHHS MOPOIIKIB OE3KUCHEBUX TYTOIUIABKUX
CIIOJIYK BUCOKO1 YUCTOTH.
TBepaicTs mopomikiB. MeToau BUSHAUYCHHS TBEPOCTI. 3aJIeKHICTh TBEPAOCTI MMOPOIITKIB
BiJl METOJTy iX OTPHMAaHHS.



Ne7

1. JlaTtu XxapakTEepUCTHUKY METO/IIB OTPUMAHHS IMOPOIIKIB METAIIB Ta CIUIABIB 3 pO3MIpOM
4acTUHOK MeHIIuM 32 10-20 MKM.

2. Po3KpuUTH CYTHICTB TIPOIIECIB, SKI CIPUAIOTH IHTEHCU(DIKAIIT TPOIIECIB PO3METIOBAHHS
MaTepialiB y MPUCYTHOCTI PiAMH a00 MOBEPXHEBO-aKTHBHUX PEUOBHH.

3. TeepaicTs mopomikiB. MeToau BU3HaUYCHHS TBEpAOCTi. HaBecTn mpukiaam METo1iB
OTPUMAaHHS TOPOIIKIB 3 BUCOKOIO TBEPAICTIO. PO3KpUTH IPUPOTY OACpKAHHS YaCTHHOK
MOPOIILIKY 3 BUCOKOIO TBEPIICTIO.

Ne8

1. JlaTtu XapakTEepUCTHKY METOJIaM OTPHUMAaHHS MOPOIIKIB CIUIABIB, SIKi BMIIIYIOTh €JIEMEHTH
3 BUCOKOIO CIIOPIAHEHICTIO /IO KHCHIO.

2. JlaTu XapaKTepUCTUKY METOJIIB OTPHUMAaHHS IMOPOIIKIB O€3KUCHEBUX TYTOIUIABKHX
CIIOJIYK BUCOKO1 YUCTOTH.

3. Po3mip yactuHOK Ta dpakumiifHuil cKIaa mopoimkiB. Metonu Bu3HadeHHs. HaBectn
NPUKJIAIN PETYITIOBAHHSA PO3MIPY YaCTHHOK MOPOIIKIB MPH iX OTPUMaHHI BiIHOBICHHIM
OKCH/IIB ra30Io10HNMU BIJITHOBHUKAMHU.

Ne9

1. Jlatu xapakTepUCTUKY METOJaM OTPUMAHHS MOPOMIKiB TYTOIUIABKUX CIIOJYK 3 BHCOKUMH
MIPOIYKTUBHICTIO Ta EKOHOMIYHOIO €(heKTUBHICTIO.

2. JlaTu XapakTepUCTUKY MEXaHIYHUM METOJIaM OTPUMAaHHS BOJIOKOH Ta METOJaM eKCTpy3ii

3 pO3ILJIaBiB.

3. XiMiuHi BIaCTHBOCTI MOPOILKiB. Bka3aTn MOXIIMBI IIIIXX BHECEHHS B MaTepial

MOPOILKIB IOMIIIOK KMCHIO. HaBecTu mpukiaaym METOiB OTPUMAaHHS YHCTUX MOPOIIKIB.

NelO

1. [aTtu xapakTepuCTHKY (Pi3UKO-XIMIYHUM Ta 3MIIIaHUM METOJIaM OTPUMAaHHS BOJIOKOH.
Po3kputu cyTHICTH (hOpMyBaHHS BOJIOKOH EKCTPY3i€l0 3 MIacTU(IKOBAHUX CyMiIIEH.

2. Metoau OTprMaHHS TIOPOIIKIB 3 Ta30B0Oi (a3u. PO3KpUTH MeXaHi3M peryIroBaHHS
CTPYKTYpPHU Ta BIACTUBOCTEN MOPOIIKIB MPU OTPUMAaHHI iX IUMU METOIaMH.

3. Metoau BU3HAYCHHSI HACUITHOI IIUTFHOCTI MOpOIIKiB. [IpakTryHe 3HaYCHHST BU3HAUYCHHS
HACHITHO{ LIUIBHOCTI MOPOIIKiB. HaBecTH mpukiIaan METOIB OTPUMaHHS MOPOLIKIB 3
MaJI0l0 HACHUITHOIO IIIILHICTIO.

Nell

1. Jlatu xapakTepHCTUKY METOJ]aM OTPUMAHHS MOPOMIKIB JINTHX TYTOIUIABKHUX CITONTYK.

Po3kpuTH CyTHICTH IpOIECIB OTPUMAaHHS MOPOUIKIB JIMTHUX TYTOIUIaBKUX KapOiiiB

IUIABKOIO 32 JIONIOMOT'OI0 BUTPATHHUX €JIEKTPO/IIB MiJl TUCKOM ra3y B po0Oouiif kamepi.

JlaTn XapakTepuCcTUKy MEeTOJaM OTPHUMAaHHS MOPOIIKIB AUCIIEPIyBaHHIM PO3ILIABIB.

3. TexHOJOoTiuHI BIACTUBOCTI MOPOIIKIB. Ix BusHauenns. HaBectu MIPUKJIAIN METOIIB
OTPUMAHHS TIOPOIIKIB 3 BUCOKOIO TEKYUiCTIO.

N



Nel2

1. OTpumMaHHs NOPOIIKIB KapOiIiB, HITPHUIIB Ta OOPHUIIB METOAOM
CaMOPO3IOBCIOPKOBAHOTO BUCOKOTEMIIEPATYPHOTO CHHTE3Y. Po3kpuTi 0coOIMBOCTI
MpoIiecy MpU OTPUMaHHI KOXKHOTO By TYTOIIJIABKOI CIIOTYKH.

2. MeToau OTpUMaHHS TTOPOIIKIB METAJIIB Ta CIIJIaBiB BUCOKOTO CTYIEHS YUCTOTH.

Po3kpuTu CyTHICTB IPOIIECiB, SKi 320€3MeUyI0Th OTPUMAHHS TAKHUX MOPOIIKIB.

3. ®opMa YaCTUHOK MOpoIKiB. Il BIUIMB Ha iX TeXHOJIOTIUHI BIacTUBOCTI. Po3kpuTH
MeXxaHi3M (POpMOYTBOPEHHS OPOMIKiB MPU OTPUMAaHHI iX €JIEKTPOIi30M BOAHUX
PO34YHUHIB COJICH METaTiB.

Nel3

1. OtpumanHs mopomiKiB KapOiliB, HITPUIIB Ta OOPUIIIB METOIOM
CaMOPO3IOBCIO/IKOBAHOTO BUCOKOTEMIIEPATYPHOTO CHUHTE3Y. PO3KpUTH 0COOIMBOCTI
npoIiecy MpH OTPUMaHHI KO)KHOTO BHJTy TYTOIUTABKOI CIIOJTYKH.

2. Meroau OTpUMaHHS TOPOIIKIB METANIB Ta CIIJIABIB BUCOKOTO CTYIIEHS YUCTOTH.
Po3kpuTH CYyTHICTH MPOIIECIB, sAKi 3a0€3MeUyI0Th OTPUMAHHS TaKKX MTOPOIIKIB.

3. dopma YacTUHOK Mopolukis. 11 BruB Ha iX TexHosOruHi BIacTUBOCTI. PoskpuTn
MexaHi3M (OpMOYTBOPEHHSI MOPOIIKIB ITPH OTPUMaHHI iX €JIEKTPOJII30M BOJHUX
PO34YHHIB COJICH METATIB.

Nel4

1. Jlat XapakTepUCTHK y METOJIaM OTPUMaHHS MOPOIIKIB 3 BUCOKOIO ITMTOMOIO TTOBEPXHEIO.
BriiiB TeXHOJIOTIYHHX MMapaMeTpiB MPOIECY OTPUMAaHHS IMOPOIIKIB €IEKTPOITI30M
BOJIHUX PO3YHHIB COJIEH Ha X TUTOMY TIOBEPXHIO.

2. PO3KpUTH CyTHICTh METOJIIB OTPUMAaHHS IMOPOIIKIB JUCTIEPTYBAHHSAM PO3ILIABIB.

3. BruuB ¢opMu 4aCTHHOK MOPOIIKIB HA X TEXHOJIOTTYHI BJIAaCTHUBOCTI. PO3kpuTH MexaHi3M
(hOpMOYTBOPEHHSI IMTOPOIIKIB ITPH OTPUMaHHI X €JIEKTPOITI30M BOJHUX PO3UMHIB COJICH
METaiB

Nel$5

1. Meronu OTpHMaHHS MOPOIIKIB 3 Ta30Boi (pa3u. MexaHi3M peryaioBaHHS CTPYKTYPH Ta
BJIACTHBOCTEH MMOPOIIKIB ITPH OTPUMAHHI IX IIUMHU METOJAaMH.

2. Metoau oTprMaHHS MOPOIIKIB 31 chepruHoro hopmoro yacTuHOK. CyTHICTD SIBUII, SIKi
CIIPHUSIIOTh OTPUMAHHIO IMOPOIIKIB 31 chepraHoro popmoro. B Termmodiznaamx
BJIACTUBOCTEH pO3IIaBiB Ha (POPMOYTBOPEHHS MOPOLIKIB IPU OTPUMaHHI 1X
JIMCTIEPTYBaHHSAM PO3ILIABIB.

3. TeepuicTh nmopomkiB. MeToan BU3HAUYEHHS TBEPAOCTI. 3aJI€KHICTh TBEPOCTI TOPOIIKIB
BiJl METO/y iX OTpHMaHHS.

Nel6

1. EnekTtpoximidHi METOIM OTPUMAaHHS MOPOIIKIB. BIUTMB TEXHOJIOTIYHUX MapaMeTpiB HA
dbopMyBaHHS CTPYKTYPH Ta BIACTUBOCTEH MOPOIIKIB OTPUMYBAaHUX [IMMH METOIaMHU.

2. Metonu oTpUMaHHS OPOIIKIB CKanbdacToi popmu. BkazaTtu obmagHaHHs Ta CIOCOOU
NOPiOHEHHS, SIKi CIPUSIOTH OTPUMAHHIO MTOPOIIKIB 31 CKAIbYacToOI0 (POPMOIO.



3. ®opma yaCTHHOK MOPOIIKiB. MeToau Bu3HaueHHS popMHU. 3anexHICTh (POPMHU YACTUHOK
MOPOIIIKIB BiJl METOMY 1X OTpuMaHHs. BIuiue opMu 4aCTHHOK TOPOIIIKIB HA 1HIII iX
BJIACTHBOCTI.

Nel7

1. Jlatu XxapakTepUCTUKY METOJaM OTPUMAHHS MOPOIIKiB BUCOKOTO CTYIIEHS AUCIEPCHOCTI
(3 po3mipoM yacTHHOK MeHIUM 3a 30 MkM). PeryimoBaHHs po3Mipy YaCTHHOK MTOPOIIKIB
IpY OTPUMAHHI iX PI3HUMHU METO/IaMHU.

2. Jlath XxapaKTepUCTUKY METOJaM OTPUMaHHS IMOPOLIKIB 31 chepuuHoro HOpPMOO
qacTUHOK. CyTHICTB SIBHIL, K1 CIIPUAIOTH OTPUMAHHIO TIOPOMIKIB 31 CPEPUIHOIO
dbopmoro. Brumns TemnodiznyHuX BIACTHBOCTEH pO3ILIaBiB HA (POPMOYTBOPEHHS
MOPOUIKiB IPU OTPUMAaHHI iX IUCHepryBaHHIM PO3ILIaBiB.

3. Hacumnna miiasHicTh opomkiB. [{ipHICTE Ta 00’ €M yTPSCKH MOPOIIKIB. MeToau iX
BU3HaueHHs. [IpakTHyuHe 3HAYCHHS BU3HAYCHHS HACUITHOI IUIHOCTI, IIUIBHOCTI Ta
00’€My YTPSICKH TIOPOIIIKiB.

Nel8

1. aTu XapakTepUCTHKY METO/1aM OTPUMaHHS IMOPOIIKIB 3 BUCOKOIO TBEPIICTIO. 3aKOHU Ta
3aKOHOMIPHOCTI OTPUMAaHHS [TOPOIIKiB MEXaHIYHUMH METOJAMH.

2. JlaTu XapaKTepHCTUKY METOJIIB OTPUMAaHHS MOPOILKIB METAJIiB, SIKi MAIOTh BUCOKY
CITOP1THEHICTh /10 KUCHIO.

3. Po3Mmip yacTuHOK Ta ppakuiiHUI CKI1a] MOPOUIKiB. MeTou BU3HAYCHHS PO3MIPY
YACTHHOK 3aJIC)KHO BiJ iX pO3Mipy.

Nel9

1. Jatu xapakTepUCTUKy METOJaM OTpPUMaHHS IOPOHIKIB 3 ra3oBoi (asu. Poskputu
MEXaHi3M peryJlOBaHHS CTPYKTYPH Ta BIACTMBOCTEW MOPOIIKIB MPU OTPUMAHHI iX IIUMH
METOJIaMHU.

2. Jlatu XapakTepUCTHUKY METOJaM OTPHUMAaHHS IMOPOLIKIB ckaib4acToi Gopmu. Bkazatu

o0JasiHaHHA Ta cocoOu NMOJIPiIOHEHHS, K1 CIIPUSIOTh OTPUMAHHIO MOPOLIKIB 31 CKAJIbYacTOO

dbopmoro.

3. ®opma yacTHHOK NOPOMIKiB. MeToan Bu3HaUeHHS (OpPMH. 3aJIeKHICTh (POPMU YACTHHOK

MOPOUIKIB BiI METOAY iX OTpUMaHHSA. BrimB (opMH YacTHHOK MOPOMIKIB Ha 1HIN iX

BJIACTHBOCTI.

Ne20

1. Jlatu XapakTepHUCTUKY €JIEKTPOXIMIYHUM METOZaM OTpUMaHHs nmopoikiB. [lepeBaru ta
HE/IOJIIKHM LUX METOIB. BIJIMB TEXHOIOTIYHUX MapaMeTpiB Ha (OPMYBaHHS CTPYKTYpH
Ta BIIACTHBOCTEW MOPOIIKIB OTPUMYBAHHUX IIUMHU METOJIAMH.

2. JlaTu XapaKTepUCTUKY METOJIIB OTPUMAaHHS MOPOILIKIB O€3KUCHEBUX TYTOIUIABKHX
CIIOJIYK BUCOKOI YHUCTOTH.

3. Teepuicth nmopomkiB. MeToan BU3HAUYEHHS TBEPAOCTI. 3aJI€KHICTh TBEPAOCTI MOPOIIKIB
BIJ] METOy iX OTpUMAaHHS.

Ne21



1. Jlatu XxapakTepUCTUKY METOJiB OTPUMaHHs IMOPOIIKIB METAJIIB Ta CIUIABIB 3 PO3MIPOM
4aCTMHOK MeHIIMM 3a 10-20 MxMm.

2. Po3kpuTH CYTHICTH IPOIIECIB, KI COPUSAIOTH IHTEHCU(IKAIIT MPOLIECIiB PO3MEITIOBAHHS
MaTtepiaiiB y MPUCYTHOCTI PiIUH a00 MOBEPXHEBO-aKTUBHUX PEUYOBHH.

3. Tsepaicts mopomikiB. MeToau BU3HaYCHHs TBepAOCTi. HaBecTr npukiaam METOiB
OTPUMAHHSI TIOPOIIKIB 3 BUCOKOKO TBEPICTIO. PO3KpUTH MPUPOY OJIepIKAHHS YaCTUHOK
MOPOUIKY 3 BUCOKOIO TBEPIICTIO.

Ne22

1. Jlatu xapakTepuCTUKY METOJaM OTPUMAaHHS MOPOMIKIB CILIABiB, SIKi BMIIIYIOTh €JIEMEHTH
3 BUCOKOIO CITOPITHEHICTIO JI0 KHCHIO.

2. JlaTu XapaKTepUCTUKY METOJIIB OTPHUMAaHHS MOPOILIKIB O€3KUCHEBUX TYTOIUIABKHX
CIIOJIyK BHCOKOI YUCTOTH.

3. Po3mip yacTrHOK Ta QpakIiitHui ckiiag mopomkis. MeToau BuzHadeHHs. HaBectu
NPUKIIAIN PEryJIIOBaHHS PO3MIpy YaCTHHOK ITOPOUIKIB ITPU X OTPUMAaHHI BiTHOBJICHHIM
OKCH/IIB Ta30110JiIOHUMU BiJIHOBHHKAMH.

Ne23

1. Jlatu xapakTepUCTUKY METOJ]aM OTPUMAHHS OPONIKIB TYTOIUIABKHUX CIIOJYK 3 BHCOKUMH
HPOAYKTHUBHICTIO Ta EKOHOMIYHOIO €(EKTHBHICTIO.

2. JlaT XapakTepUCTHKY MEXaHIYHUM METOJIaM OTPUMAaHHS BOJIOKOH Ta METOJ[aM eKCTpY3ii

3 pO3IUIABIB.

3. XiMivHi BIIACTHBOCTI MOPOIIKiB. BKkazaTn MOXIMBI IUISIXW BHECECHHS B MaTepiai

MOPOIIKiB JIOMIIIOK KUCHIO. HaBecTn npuKkiIaaym MeTo/1iB OTPUMAHHS YACTHX TTOPOIIKIB.

Ne24

1. Jlatu xapakTepucTUKY (Hi3HMKO-XIMIYHHM Ta 3MIIIaHUM METOJaM OTPHUMAaHHS BOJIOKOH.
Po3kputu cyTHICTh POpMYBaHHS BOJIOKOH €KCTPY3i€I0 3 TUIACTU(IKOBAHUX CyMIIIIECH.

2. Metoau OTprMaHHS TIOPOIIKIB 3 ra30B0i (a3u. POZKpUTH MeXaHi3M peryIroBaHHS
CTPYKTYpPH Ta BIACTHBOCTEW TIOPOIIIKIB MPU OTPUMaHHI iX IIMMU METOIaMH.

3. Metoau BU3HAYEHHSI HACUITHOI IIITFHOCTI MOPOIIKiB. [IpakTuyHe 3HaYeHHST BU3HAUYEHHS
HACHUITHOI IIUTHPHOCTI MOpoIIKiB. HaBecTH NMpukiaayn METO1iB OTPUMAHHS ITOPOIIKIB 3
MaJIOI0 HACUITHOIO IIIJIBHICTIO.

Ne25

1. Jlatu XxapakTepUCTUKY METOJaM OTPUMAHHS IOPOIIKIB JINTHX TYTOIUIABKUX CITONYK.

Po3kpuTH CyTHICTB MPOIIECIB OTPUMAHHS TOPOIIKIB JUTHUX TYTOINIABKUX KapOiIiB

TUTaBKOIO 32 JIOTIOMOTOI0 BUTPATHUX €JIEKTPOZIB ITiJ] THCKOM ra3y B poOodiil kamepi.

Jlatn XapakTepucTUKy MeToJaM OTPUMAaHHS MOPOIMIKIB AUCIEPryBaHHIM PO3IJIaBIiB.

3. TexHOJIOTIYHI BIAaCTMBOCTI MOPOIIKIB. IX BusHaueHHs. HaBecTn NpUKIagy METOIIB
OTPUMAaHHS MOPOIIKIB 3 BUCOKOIO TEKYUICTIO.

no



Ne26

1. Jlatu xapakTepuCTUKY METOJaM OTPUMAaHHS MOPOUIKIB CIIaBiB, sIKi BMIIIYIOTh €JIEMEHTH
3 BUCOKOIO CITOPITHEHICTIO JI0 KHCHIO.

2. Jlatu XapaKTepUCTUKY METOJIIB OTPUMAaHHS MOPOIIKIB O€3KUCHEBUX TYTOILUIABKHIX
CIIOJIyK BHCOKOI YUCTOTH.

3. Po3mip yacTrHOK Ta QpakIiitHui ckiiag mopomkis. MeToau BuzHadeHHs. HaBectu
NPUKIIAN PEryIIOBaHHS PO3MIpy YaCTHHOK ITOPOUIKIB ITPH IX OTPUMAaHHI BiTHOBJICHHIM
OKCH/IIB Ta30110JiIOHUMU BiJTHOBHHKAMH.

Ne27

[EEN

. JlaTn XapakTepuCTUKy METO/IaM OTPUMAaHHSI MOPOIIKIB TYTOIUIABKHUX CIIOIYK 3 BUCOKUMU
MIPOTYKTUBHICTIO Ta EKOHOMIYHOIO €(heKTUBHICTIO.

2. JlaTu XapakTepUCTUKY MEXaHIYHUM METOJlaM OTPUMAaHHS BOJIOKOH Ta METOJaM eKCTpy3ii

3 pO3ILJIaBiB.

3. XimiuHi BIaCTHBOCTI MOPOIIKiB. Bka3aTn MOXIIMBI HIISXU BHECEHHS B MaTepial

HOPOIIKIB JOMIIIOK KUCHIO. HaBecTH mpuKiaan MeToNiB OTpPUMAHHS YUCTUX TOPOIIKIB.

Ne28

1. Jlatu xapakTepucTuKy (hi3uKO-XiMIYHUM Ta 3MIIIaHUM METOJaM OTPUMAaHHS BOJIOKOH.

Po3kputu cyTHICTh (hOpMyBaHHS BOJIOKOH EKCTPY3i€I0 3 MIacTU(IKOBAHUX CyMiIICH.

2. Metoau OTprMaHHS TIOPOIIIKIB 3 Ta30B0i (a3u. PO3KpUTH MeXaHi3M peryIroBaHHS
CTPYKTYpH Ta BJIACTUBOCTEH MOPOIIKIB IPU OTPUMAHHI IX IIAMU METOaMH.

3. MeToau BU3HAYCHHSI HACHUITHOI IIITLHOCTI MOPOIIKiB. [IpakTHYHe 3HAYCHHST BU3HAYCHHS
HACHUITHOI HIUTBHOCTI MOPOIIKiB. HaBecTH mpukiagy METOAIB OTPUMAHHS MOPOIIIKIB 3
MaJIol0 HACHUITHOIO IIIILHICTIO.

Ne29

1. Jlatu xapakTepHCTUKY METOJ]aM OTPUMAHHS TIOPOMIKIB JINTHX TYTOIUIABKHUX CIIONTYK.

Po3kpuTH CyTHICTH IPOIECIB OTPUMAHHS MOPOLIKIB JIMTHUX TYTOIUIaBKUX KapOiiiB

IUIABKOIO 32 JIONIOMOT'OI0 BUTPATHHUX €JIEKTPO/IIB M1l TUCKOM ra3y B po0Oouiif kamepi.

Jlatn XapakTepuCcTUKy MeTOJaM OTPHUMAaHHS MOPOIIKIB IUCIEPryBaHHIM PO3ILJIaBiB.

3. TexHOJIOrIUHI BIACTMBOCTI MOPOIIKIB. IX Bu3HaueHHs. HaBecTn NpUKIaIyM METOIIB
OTPUMAaHHS MOPOIIKIB 3 BUCOKOIO TEKYUICTIO.

N

Ne30

1. OTpumMaHHs NOPOIIKIB KapOiJIiB, HITPHUIIB Ta OOPHUIIB METOAOM
CaMOpO3MOBCIOI)KOBAHOTO BUCOKOTEMIIEPATypPHOTO CHUHTE3y. Po3kputu 0co0IMBOCTI
MpoIiecy Mpu OTPUMaHHI KOXKHOTO By TYTOIIJIABKOI CIIOTYKH.

2. Metoau oTpuMaHHsS TIOPOIIKIB METAJTIB Ta CIUIABIB BUCOKOTO CTYIEHS YUCTOTH.
Po3kpuTH CYTHICTB IPOIIECIB, SIKi 320€3MeUyI0Th OTPUMAHHS TAKMUX TOPOIIKIB.

3. dopMa 4aCTUHOK MOPOMIKiB. I1 BIIUB HA 1X TEXHOJIOTiYHI BIaCTHBOCTI. Po3kpHTH
MeXaHi3M (POpMOYTBOPEHHS OPOIIKiB MPU OTPUMaHHI iX €JIeKTPOIi30M BOAHUX
PO3YHMHIB COJICH METaiB.



Joaatok 5

PeiiTuHroBa cucreMa OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS

PeliTuHroBa cucremMa OLIHIOBaHHS YCHIIIHOCTI HAaBYaHHS Ta BU3HAYCHHS DPEUTHHTY
cryaentiB (mami PCO) BOpoBaKyeThCsi 3 METOK 3pOOWTH CHCTEMY OIIHIOBaHHS OUIBII
THYYKOI0, 00’ €KTHBHOIO, 1110 CIIPHsIE CUCTEMAaTUYHIN Ta aKTUBHINA caMOCTiiHIi poOOTI CTYIEHTIB
IPOTATOM YChOTO TEpiOAYy HaBYaHHS, 3a0e3ledye 30pOBY KOHKYPEHLII0 MK CTYACHTaMU Y
HaBYaHHI, CIIPUS€E BUSABJICHHIO 1 PO3BUTKY TBOPUYUX 3/110HOCTEH CTY/CHTIB.

Peiituaroa cucremMa Mae Ha MeETI OIIHKY CHCTEMAaTHYHOCTI 1 YCIIIIHOCTI poOOTH
CTYZAEHTIB 3 AMCUUIUTIHU «OCHOBH OTPUMAaHHS MOPOIIKOBUX Ta KOMIIO3UIIMHUX MaTepialiBy.

B ocnoBy PCO noxknazneHo noonepaniiHuil KOHTPOJIb 1 HAKOMUYEHHS PEUTUHTOBUX OaiiB
y CTYJICHTIB 3a pi3HOOIYHY HaBYaJIbHO-TI3HABAJIbHY JISUIbHICTh 32 CEMECTP.

Jo cknaay IUCUUIUTIHM BXOJSATh HACTYMHI €JIEMEHTH, 10 Bi00OpakaroTh HaBYaJIbHY
TUSUTBHICTD CTY/ICHTIB:

1. JlaGopartopHi poboTH.

KoHTposbHi 3aX01¢ 3 TUCHMIUTIHYA NIepea0avatoTh:

1. Buxonanns 1 MOJyJIbHOI KOHTPOJIBHOI POOOTH.

2. BukonanHs | qoMarHboi KOHTPOJIBHOI POOOTH.

3. CemecTpoBuii KOHTPOJIb (€K3aMEH).

Petimunzosa oyinka(RD) 3 oucyunninu cknamaeTbcs 3 CyMu OajliB MOTOYHOI YCIIIITHOCTI
HaBYaHHS — I, , @ TAKOX 3a0X0UyBalbHUX/MITpadHUX Iy OaiiB, a came:

RD=>r+>r . (1)
k S
ne Y r<01yr,.
S k

Bazoei 6anu I, 3 TUCIUIUIIHU OJIEPKYIOTHCS 32 HACTYITHI BUJU HABYAJIbHOI JisSIBHOCTI:

1. JladopaTtopHi po6oru(rz) (oamiei podoTH, Bchoro 7 pooir)):
—BUKOHAHHS 1 3aXHCT POOOTHU 3 TIIMOOKUM
PO3KPUTTSIM METOAMKH Ta (DI3UKO-XIMIYHOI CyTHOCTI IMPOIIECiB, IO BUBYAIHCH — 9 OalliB;
—BUKOHAHHS 1 3aXUCT pOOOTH, 3 TMOCEPEAHIM 3HAHHIM (DI3HUKO-XIMIYHOI CYTHOCTI
MIPOIIECiB, 0 BUBYAIUCH — 67 Oais,
— BUKOHaHHs1abopaTopHoi pobotu —4-5 GariB;
— BiicyTHiCTB Ha poboTi- — 0 Oas.



2. MoayibHa KOHTPOJIbHA podoTa (I 1):

- [IOBHA BIAIIOBiAb - 10,006amis;
- HETIOBHA BIIIOBIAb -5-6 Oais ;
- He3aI0BlIbHA BIAMIOBIIb - 0 OaumiB.

3. JloMamiHsi KOHTPOJibHA podoTa (I3)
— aHANITUYHUHN MIIXi[ TOpW HaJaHHI BIIMOBIIEH Ha BCi MOCTaBjeHI nmuTaHHI — 23-26

0aiiB;
— iH(opMaTUBHA BiJMOBIIb HAa BC1 MUTaHHS — 18- 20 Oaunis;
— He [IOBHA BIJIMOBIAb HA OJHE 3 MIOCTABJICHUX ITUTAHb — 10-12 oamnis;
— BIAMNOBIIl HA IIOCTABJIEH] TUTAHHS HE IIOBHI — 6-8 OGanis;

BiZICYTHI a00 He MpaBWJIbHI BiAMOBiAl Ha 2 a0o Bci mocTBieH! mutanHs — 0 Gautis.

3aoxouyeanvni 6anu 'y HAIAIOTHCS JOJATKOBO 3a HACTYIMHI BUJIU A1SUIBHOCTI:

— y4acTh y (aKkyJIbTETCHKHUX OJIMITiafax 3 JUCIUIUTIHHU, TOTIOBiIb HA CTYJCHTCHKUX
KOH(EepeHIIisIX 3 TeMaTHUKU JUCITUIUIIHU, MOIepHi3allis 1abopaToOpHUX poOIT, BAKOHAHHS
3aB/IaHb 3 YAOCKOHAICHHS JUIAKTHUYHUX MaTepialliB 3 TUCIUIUTIHH, MirOTOBKA

JIOJIATKOBUX €KCIIEPUMEHTIB IPU BUKOHAHHI JIabopaTopHOi poboTH abo HamucaHHs pedepary Ha
OJIHY 13 TEM BHHECEHUX HA CAMOCTIHHY POOOTY.....vertentiriinienneineannannnnn. — 2-4 Gamnis;.
HImpagni 6anu rg (31 3HAKOM «MiHYC») HAPAXOBYIOTHCS 3a:

- BIZICYTHICTh HAJIAOOPATOPHOMY 3aHATTI 0€3 MOBa)XHOI MPUYUHM. . ... .. — 2 Oanu;
- HeCBOE€YACHE BUKOHAHHS Ta 3aXUCT JTaOOPATOPHHUX POOIT............... -3 Oauu;
- BIZICYTHICTh Ha JIEKIIiT 0€3 TOBAKHOT IIPUUMHH ..v.vvenreenneeanneannnnns. — 1,0 oan.

Po3paxyHok mkaau R peiiTunry:

CymMma BaroBux 0aJiiB KOHTPOJIBHHUX 3aXO0/IiB MMPOTITOM ceMecTpy moBuHHA ckiaaatu 100 6asis.
RD = "1, + > r, =100 6anis
k S

3a pe3ysbTaTaMM HaBYaJdbHOI pPoOOTH 3a mepmri 7 (mepmia arecTarisi) THXHIB CTYISHT
MaKCUMaJIbHO TIOBWHEH HabOpatu 24 Ganu. Ilepima aTecrariisi mo3UTHB Ha SKIO CTYICHT HaOpaB
12 abo Oinbiie Oais.

3a pe3ynbraTtamu 13 THXKHIB HaBUaHHS (Apyra aTecTallis) CTyAeHT MOBUHEH HaOpatu 47 abo
Oinpmre OamiB. Jlpyra arecrairisi TO3UTUBHA SKIIO CTYACHT HaOpaB 24 abo OinbIie OaiB.

Heo0xiaHOI0 yMOBOIO JOMYCKY CTYJEHTA IO CEMECTPOBOI aTecTallii 3 IUCIUILTIHA (3aJTiKY)
€ 3apaxyBaHHs BCIX MPAKTUYHUX pOOIT, KOHTPOJBHUX POOIT, a TakoX peUTUHT He MeHIe 60 %
Big RD t0o6T0 100 Oamis.

PCO pmae crygeHTy MOXIHMBICTH 70 TOYATKy €K3aMEHAIIHHOI cecli MIIBUIIUATH CBii
PEUTHHT 3 TUCIUILTIHU 3aBJSIKM BUKOHAHHIO JTOJIATKOBOI pOOOTH 3 HapaxyBaHHSIM JOJATKOBUX
OauiB.

Jlst BUCTaBIEHHS OLIIHOK JI0 €K3aMEHalliifHOT BIIOMOCTI Ta 3aikoBO1 KHIKKU RD mepeBoauThes
y Tpaaumiiai Ta ECTS omiHKM BiAMOBITHO IO TAOJIHIII.
Tabmuns 6 — Illkana pedTHHTOBOTO OLIIHIOBaHHS 3HAHb CTYACHTIB

3HaueHHA peﬁTHHry 3 Ouitxa ECTS Binco- | Tpaauuiiina TpazmuiﬁHa
JUCLUILIIHA T4 FTBH3HAYCHHS TOK | eK3aMeH. (;m(b. 3a11iKoBa
RD=Inxp+r1+r2+r3 3aJ1.) OIlIHKa OIliHKa
0,95R<RD95-100 6Gaiis A — BiIMiHHO 10 BigMinHO
0,85R<RD<0,95R85-95 GaniB |B — gyxe mobpe 25 5 3
0,75R<RD<0,85R 7584 6anis |C — nobpe 30 /lodpe Apaxopano
0,65R<RD<0,75R65-74 6aniB |D —3anoBiIbHO 25 3a/10BITLHO




0,6R<RD<0,65R60-65 6amniB

E —nocratHbO
(3a10BOJIBHSIE
MiHIMaJIbHI KpHUTEPii)

10

RD<0,6R: RD<60 6aunis

Fx—He3anoBiabpHO

HE3apaxoBa
HO

Hes3agosinpHO

RD<0,5R (3amik)
R<30 a00 He BUKOHAHI 1HIIIN
YMOBH JOITYCKY JI0 3Ky

F —He3anoBiibHO
(motpiOHa
J0JJaTKOBa poboTa)

He nonymeno

CryneHTy, sIKi HAPHUKIHII ceMecTpy MaroTh pertuHT MeHIe 60 6aiis (<0,6R), To6TO
OLIIHKY ““He3aJJ0BUILHO” a00 “He3apaxoBaHO”, 3000B’A3aHI BUKOHYBATH 3aJ1iIKOBY KOHTPOJIbHY

poboTy aie 3aikK.

CryneHty, siki HAOpaju MPOTATOM ceMecTpy peWTHHr 3 aucuumuiing menure 0,5Rc,
3000B’s3aHi /10 MOYATKy €K3aMeHallliHOi cecii MABUILUTH HOro, 1HaKIIe BOHU HE JIOIYCKAIOThCS
J10 3aJIKy 3 JUCLUIUTIHU 1 MalOTh aKaJeMidHy 3a00proBaHicTh (KO0 Kadeapa npuitHsaia ui

JI0JIATKOBI YMOBH JIOIIYCKY).




