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1. AHortauisi 10 Kypcy

Jlabopamophi memoou eueuenHns pyo — TUCIUILIIHA, KA TTOETHYE BUBUCHHS
KOMIUICKCY J1Ta0OpaTOPHUX METOAIB JOCIIDKCHb PYJd 3 METOK BHU3HAYCHHS
PEYOBHHHOTO CKJIQTy, TEKCTYPHO-CTPYKTYPHUX OCOOJMBOCTEH, BIATOBIAHOCTI
MIPOMHUCIIOBUM KPHUTEPISIM SKOCTI MiHEpaIbHOI CUPOBHHH. B mporieci MocCiiKeHb
MPOBOJUTHCS ~ BUBYEHHS TMOJIIPOBAHUX B3IPIIB PyIHUX ab0 IHIIUX HEMPO30PUX
MiHEpaTiB y BIIOUTOMY CBITJI 3a JOMOMOTOI0 MIKPOCKOMIYHOTO oOnagHaHHS. 3a
JIOTIOMOTOI0 I[HOTO METOJy MOKe OyTH BCTAHOBJICHUI MIHEPAJOTIYHUN CKJIa]a
pyaH, BU3HAUYCHI TEKCTYPHO-CTPYKTYPH1 OCOOJIMBOCTI Ta pO3pOo0JIeHI peKOMEeHaaIlii
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3 TEXHOJIOTIYHOI OI[IHKM KOPHCHOI KOoNaJWHU. MeToa pyaHOi MIKpOCKOMmil
JI03BOJIIE BU3HAYATH PEYOBUMHHUM CKJIAJ PyA 1 BHUSABISATH 3aKOHOMIPHOCTI HOro
3MIHU B PI3HUX 30HAX PYAHUX TUI. JOCHIIKEHHSI CTPYKTYPHUX OCOOJIMBOCTEN Py A
J03BOJIIE  BU3HAYUTU  CTAJIMHICTh  MIHEPAJIOYTBOPEHHSA. Y  MIICYMKY,
MiHeparpadiuHi JOCHIKEHHA, TMopsiA 3 mnerporpadiyHUMU Ta  3arajbHO
re0JIOTITYHUMHU, JO3BOJISIIOTh YCTAHOBUTHM TE€HETUYHMI THI POJOBHUIIA, OLIIHUTH
HOro TMEepCHeKTUBHICT, 1 BHOpaTH HaOUIbl e(QEeKTUBHI METOAU BEIICHHS
reoJIoropo3BiAyBalIbHUX poOIT. MiHeparpadis Mae BUHATKOBO BaXJIMBE 3HAUCHHS
IpyU BUBYEHHI TMEPCHEKTUB 30aradyyBaHOCTI pyd 1 BUOOpI cXeM iXHBOI
TEXHOJIOT1YHOT IEPEPOOKH.

Y pamkax Kypcy BHKIAQJI€HO Marepiadd IIOA0 METOIIB BH3HAUCHHS
JIarHOCTUYHUX O3HAaK PYIHUX MIHEpasiB, SIKICHOIO Ta KUIbKICHOTO CKJIaAy pyI,
PEKOHCTPYKIIIT (PI3UKO-XIMIYHUX YMOB PYJIOYyTBOPEHHS.

PosrnstHyTo KoMIuwiekc mpobsieM mpolecy 30aradeHHs B 3aJIEKHOCTI BiJl
PEYOBUHHOTO CKJIQAy BHUXIJIHOI CHUPOBHMHHM, MPOAHAII30BAHO METOAM iX
IPOrHO3YBaHHS Ta BUPIILICHHS.

2. Merta Ta 3aBIaHHS KypCy

MeTa BHBYEHHSI AUCHUILUIIHM - OTPHMaHHSI CTYACHTAMH HaBUYOK
JIAarHOCTUKUA PYAHUX MIHEPATIB IiJl MIKPOCKOIIOM JJIsl TIOJIAJIBIIOTO OI[IHIOBAHHSI
SKOCTI PpyA 1 BUPINIEHHS TIMTaHb TEXHOJIOTIYHOI MiHepasiorii, BHOOpY
ONTUMAJIBHUX CXeM 30aradyeHHs KOPUCHUX KOIMAJWH 1 BHPIIMICHHS 1101 HU3KH
po0OJIEM IeHEe3UCy PYII.

3aBraHH Kypcy:

- o3HaliomMuTH 3700yBadiB BHINOi OCBITH 3 METOJaMH BH3HAYCHHS
TIarHOCTUYHHUX O3HAK PYJHUX MIHEpaiB |

- O3HalOMUTH 3/7100yBayiB BUIIOI OCBITH 3 OCHOBAMH MIKPOCTPYKTYPHOT'O
Ta apareHeTUYHOr0 aHaIi3y PY/I;

- PO3IJISHYTH KOMIUIEKC CYYaCHMX METOIB BHBYEHHS SKOCTI BHUXITHOT
MIHEPAJIbHOI CHPOBHUHH,

- HaBYUTH 3100yBayiB BHIOI OCBITH OCHOBAM PEKOHCTPYKIIi (i3HUKO-
XIMIYHIX YMOB TIPOIIECY PYAOYTBOPEHHS,

- HaBYMTU 3700yBayiB BHUIOI OCBITH MPOBOIAUTH ILUIECIPIMOBAHE
KOMIUICKCYBaHHS JaOOpPaTOPHUX METOJIB JTOCHIKEHb JJISI BHPIMICHHS
T€OJIOTIYHUX, TEXHOJOTTYHHUX Ta TE€OEKOJIOTIYHUX MMUTAHb,

3. Pe3yJbTaTH HABYAHHA
- BOJIOJIITA TEOPETUYHUMU 3HAHHSIMHU IIIOJI0 TOJIOBHUX PO3JIUTIB MiHeparpadii
- PpO3pI3HATH TOJIOBHI THIM JAOOPAaTOPHOro OOJIAHAHHS JJIS METO1B



TIarHOCTUKHU PYII;
- BOJIOJITA METOAMKOIO AIarHOCTUKU (PI3UYHUX O3HAK PYAHUX MIHEpaiB;
- 3HaTU METOJIM BU3HAYEHHSI CTAIINHOCTI MIHEPAIOYTBOPEHHS;
- IPOBOJIUTHU NApareHeTUYHUN Ta TEKCTYPHO-CTPYKTYPHHI aHaIi3 pyA;

- OOTPYHTOBYBAaTH MPOMHUCIOBUM THUN PYyJ 13 BU3HAYCHHSM MPOJAYKTUBHHUX
napareHe3uciB

4. CTpyKTypa KypCy

JEKIIIT

1 IIpeamert, 3aBAaHHS, TOJOBHI PO3ALJIM Ta METOAU PYAHOI MiKpPOCKOMII
YcraTkyBanHs n1abopaTtopii MiHeparpadii.

1.1 Pynani ONTHUYHI MIKPOCKOIIH, CTEPEOCKOIIYH1 MIKPOCKOIIH,
MIKpOTBEPAOMETPH, OIHOKYISIPH, €JIEKTPOHHI MIKPOCKONH, IX MPU3HAYEHHS 1
OynoBa.

1.2 Tlpunaaw juisi BUTOTOBJICHHS 1 METOJMKA BUTOTOBJICHHS IIperapaTiB s
ONTUYHUX JTOCTIPKCHb
1.3  Axmumidu, mnpozopo-nomipoBani uutidu, axnutid-opukern. Imepciiini
npenapaTd MIKPOCKOMIYHUX JIOCIT1I>KEHb.
1.4 HecrannmapTHi npenapaTtv MiKpOCKOIIIYHHUX JOCITIIKEHb

Ta Taly3b iX BUKOPUCTAHHS.
. 2. OnTuka BinouToro cpitia. I'os1oBHi ¢izuyHi 03HAKU pyIHUX MiHepaiB
2.1 BinGitHa 3110HICTH 1 KOJIIp pyAHUX MiHepaiiB. Di3nyHI OCHOBHU SBUIIIA,
MiHEpaIu-eTaI0H! JJIsl BU3HAYCHHS BIIOUTHOI 310HOCTI, YMOBH
CIIOCTEPEKEHHS.
2.2 JIBoBimOWTTS, aHI30TpOIIis,
2.3 BuaytpimHi peduiekcu pyaHuX MiHepasniB. Pi3MdH1 OCHOBH SBUIIA. Y MOBU
CIIOCTEPEKEHb.
2.3 MiKpOTBEpAICTh PYTHUX MiHEPAJIiB, AKICHI Ta KUIBKICHI METOIM BU3HAYCHHS.

4. MopdoJioriuni 03HAKH PYAHUX MiHepaJiB TEKCTYPHO-CTPYKTYPHHI aHAJTi3
Ta CTaAliiHiCTh MiHEPAJIOYTBOPEHHS.
4.1 ®opma MiHEpaTbHUX 3€PEH, CIIAWHICTh Ta OKPEMICTh PYJAHUX MIHEPAIIB.
4.2 30HaNBHICTh PYJIHUX MIHEPAIIB.
4.3 TekCcTypHO-CTPYKTYPHUI aHali3 py.
4.5 [NapareHeTHYHUH aHATI3 Ta BUSHAYCHHS CTAIIHHOCTI MIHEPAIIOYTBOPEHHS.

4 TexnoJsioriuna mineparpadis

4.1 ITpoMucTOBI TUTIU PYI, TPOAYKTHBHI MIHEPAJIbHI MMapareHe3ncH, IKicHa
OIliHKA PY/I.

4.2 BrnuB TEKCTYp Ta CTPYKTYpP PY[ Ha mporiec 30aradeHHs

JliarHOCTHKa MiHEpaIIiB MpHU 30arayeHH1 pya
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JIABOPATOPHI 3AHATTA

YcraTkyBaHHs n1abopaTopii MiHeparpadii.
SxicTh Ta gedekTu aHuuTiQiB.

BinOuBHa 3110HICTh pyIHUX MIHEPAIIB.
Komip pynaux minepainis
MikpoTBepAICTh pyAHUX MiHEpAIB.
AmHi30Tporis, ABOBIIOUTTS Ta BHYTPIlIHI pedIeKcH pyTHUX MIHEPAIIIB
. TexcTypHO-CTpYKTYpHUI

aHaniz  pyn

(cTpykTYypHU

KpI/ICTaJ'Il?)aI_Ill

IIpO6JIlHH$I MCTAaCOMAaTHUYHOI'O SaMIH_IeHHH HeperI/ICTaHBaHll) Ta BH3HAYCHHA
CTaJIlI/IHOCTl MlHepaHoyTBOpCHHH

5. TexniuHe 001aAHAHHSA Ta/a00 MporpaMHe 3a0e3ne4YeHHA

[HcTpymenTH, o0nagHaHHS
Ta MPOTrpaMHe

J\f(gnfl)sgoin Hazsa pob6otu 3a0e3MeUeHHs, 10
P 3aCTOCOBYIOTBCS TIPH
pOBeICHHI POOOTH
JIMBPKK-1 | 1.YcrartkyBaHHs naboparopii | Pynauii monspuzariiauii
MiHneparpadii. mikpockorn I[TOJIAM P-312
JIMBPKK-2 | SkicTh Ta gedextu aHnutidis. Pynuuii nossipusariiHui
JIMBPKK-3 | Bix6 iGui MIKpOCKON
o VOUBHE - SADHIETE PYARIE T A JIbTAMU TTOJIAP P-312
MiHepaiB .
) ) : Pynnauit mikpockon MIH-8
JIMBPKK-4 | Koumip pyIHUX MIHEpaTIB L
CrepeocKomniyHuii
JIMBPKK-5 MikpoTBepaICTh PYAHHX | MiKPOCKOII
MIHCPAJIIB. Iudposa kamepa s
JIMBPKK-6 AHi30Tpomis, JBOBiIOMTTS Ta | MIKPOCKOITY
BHYTpiIHI  peduiexcu  pyaHux | HoyrOyk
MiHEpaIiB
JIMBPKK-7 | TekcTypHO-CTpYKTYypHUN aHaIi3
pyn  (CTpyKTypu KpucTamizarlii,
TPOOITIHHS, METaCOMaTUYHOTO

3aMIIIeHHS, TepPeKpUCTaIi3aIii) Ta
BU3HAYEHHS CTaIliHOCTI
MIHEPATIOYTBOPEHHS




6. CucreMa OiHIOBAHHSA TA BUMOTH

6.1. HaBuyaibHi focArHeHHs 3100yBaviB BHIOI OCBIiTH 3a pe3yJbTaTaMHu
BHUBUYEHHS KypCY OLIIHIOBAaTUMYThCS 3a IIKAJIOKO, III0 HaBEJI€HA HUKYE:

Pentunrosa mkana [HCcTHTYIIMHA HIKana
90 - 100 B1JIMIHHO
75-89 no0pe
60-74 3aJI0BUIBHO
0-59 HE3aJ0BUIHHO

6.2. 3n100yBaui BUIIOI OCBITH MOXYTh OTPUMATH MiJICYMKOBY OIIIHKY 3
HaBYAJIbHOI JMCIUIUIIHK Ha MiJCTaBl MOTOYHOTO OLIIHIOBAaHHS 3HAaHb 32 YMOBH,
SKII0 HaOpaHa KUTBKICTh 0ajiB 3 MOTOYHOTO TECTYBaHHS Ta CaMOCTIMHOI poOOTH
cKiaatTuMe He meume 60 0aiiB.

MakcumanbsHe OIIiHIOBaHHSI:

JlaGoparopHa yacTuHa
Teopetnuna IIpu ITpu
P P p bonyc Pa3zom
YacTHHA CBO€YACHOMY | HECBOEUYACHOMY
CKJIaJIaHHI CKJIaJIaHH1
66 30 20 4 100

JIabopaTopHi poOOTH MPUHAMAIOTHCS 32 KOHTPOJBHUMHU 3alUTaHHIMH J10
KOXHOT 3 pOOOTH.

TeopernuHa dYacTWHA OIIHIOETHCS 3a pe3yJIbTaTaMU 37a4i KOHTPOJIBHOT
TeCTOBOi poboTH, ska MicTuTh 20 3amuTaHb, 3 skux 15 — mpocti tectu (1
IpaBUJIbHA BIATIOBIK), 5 MPAKTUYHUX 3aBAaHb.

6.3. Kpurepii onliHlOBaHHA MiACyMKOBOI po00TH

15 TecToBHX 3aBAaHB 3 YOTHpPMa BapiaHTaMHU BiJMoOBige#, 1 mpaBmIIbHA
BIJITOBIZb OIIHIOETBCS y 3 0aam (pazom 45 6axiB). OnuTyBaHHS 3a TECTOM
MPOBOJUTKCS 3 BUKOpHUCTaHHIM TexHouorii Microsoft Forms Office 365.

HecBoevacHo BrucnaHa BiIMOBIAb BPAaXOBYETHCS TAKOIO, IO HE 3/1aHA.

[TpakTuHe 3aBIaHHS MOJIATAE B OOTPYHTYBAaHHI TPOMHUCIIOBOTO THITY DY/l B
aHnUTi)1 3 BUBHAYEHHSM JIIaTHOCTUYHUX ONITUYHUX O3HAK PYIHUX MIHEpaJiB

BUpIIICHE MPAKTUYHE 3aBJaHHA OLIHIOETHCS B 5 0amiB, MpUIOMY:
— 5 6aJiB — BIIMOBITHICTH €TATOHY, 3 OJMHUIISIMU BUMIPY ONITHYHUX
KOHCTaHT MPHUPOJTHHUX Ta TEXHIYHUX MiHEPaJiB;
— 4 0a;aM — BIANOBIAHICTH €TAJIOHY, 0€3 OJIUHUIL BUMIPY, 3 TOMUJIKAMH B




pO3paxyHKax;

— 3 0aJm — He3HAYH1 NOMUJIKHA Y BUSHAYEHH] ONITUYHUX KOHCTAHT
TEXHIYHUX MIHEpaNIiB;

— 2 0aJI|m — IPUCYTHI CYTTEB1 MOMWIKM Y BU3HAYEHH1 J1arHOCTUYHUX O3HAK
MIHEPAJIIB ;

— 1 0an — HaBelIeH1 pe3yJIbTaTH MOBHICTIO HE BiJIMOBIIaIOTh €TAJIOHY;

— 0 D0axiB — pilIeHHS HE HaBeJCHE.

6.4. Kpurepii ouiHioBaHHA J1a00paTopHoi podoTH

3 K0XHO1 TabopaTOpHOi poOOTH 37100yBay BUIIIOT OCBITH OTPUMYE 5 3aMUTaHb
3 TEpeNiKy KOHTPOJIbHUX 3anuTaHb. KiTbKICTh BIPHHUX BIAMNOBIACH BU3HAYAIOThH
KUTBKICTh OTPUMaHUX OaliB.

7. lloniTuka KypcCy

7.1. HoaiTuka mox0 akageMivHOI J0OPOYeCHOCTI

AkajiemiyHa 10OpOYECHICTH 3700yBaviB BUIIO1 OCBITH € BaXKJIMBOI YMOBOIO
JUIST ONaHyBaHHS pe3yJbTaTaMWd HaBUaHHS 3a JUCHUIUIIHOI 1 OTpHMaHHS
3QJIOBUIPHOT OIIIHKA 3 TIOTOYHOTO Ta IiJICYMKOBOTO KOHTPOJIB. AKajemiuHa
N00pOUYECHICTh 0a3yeTbcsd Ha 3aCy/KEHHI NPAKTUK CHUCYBaHHS (BUKOHAHHS
MUCBMOBUX PpOOIT 13 3aJydyeHHSM 30BHINIHIX JpKepesa iHdopMmalii, KpiMm
JT03BOJICHUX JJI BUKOPUCTAHHS), TJIariaTy (BiITBOPEHHs OMyOJIIKOBAHUX TEKCTIB
IHITUX aBTOPIB Oe3 3a3HA4YEHHS aBTOPCTBA), dhaOpukallii (BUrajgyBaHHs JaHUX YU
¢dakTiB, IO BHKOPUCTOBYIOTHCS B OCBITHBOMY Tporieci). Ilomituka momo
aKaJIeMIYHOI JTOOPOUYECHOCTI periamMeHTyeTbes MmojiokeHHsM "[lojoxxkeHHsT 1po
CHUCTEMYy 3amoOiraHHs Ta BHSBICHHS Iulariaty y HallloHalbHOMY TEXHIYHOMY
YHIBEPCUTETI "JIHIMpOBCHKA moJTiTexXHiKa".
http://www.nmu.org.ua/ua/content/activity/us
documents/System_of prevention_and_detection_of plagiarism.pdf.

VY pasi nopymeHHs 3700yBadyeM BHUIO1 OCBITH aKaJIeMIdHOI TOOPOUYECHOCTI
(ctimcyBanHs, miariat, (abpukairiss), poOOTa OIIHIOETHCS HE3aJO0BUIHBHO Ta Mae
OyTn BUKOHaHa MOBTOPHO. [Ipu 1mpOMYy BHKIamau 3aimuiiae 3a coOOI MPaBO
3MIHUTH TEMY 3aBJIaHHS.

7.2. KomyHikaniiiHa moiTuka

3m00yBadui BWINOiI OCBITH TOBWHHI MAaTH aKTHBOBAaHY YHIBEPCHUTETCHKY
TOTIITY.

Yci mUChMOBI  3alUTaHHA JO BHKJIAJNAdiB CTOCOBHO KypCy MAarOTh
HAJICWJIATHCS HA YHIBEPCUTETCHKY €JICKTPOHHY MOIITY.
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7.3. lloaiTHKA 11010 NEepeCcKJIATAHHS

Pob6otu, siki 37ar0ThCS 13 MOPYUIEHHSM TEPMIHIB 0€3 MOBAXHUX MPUYMH
OI[IHIOIOThCS Ha HWXKYy omiHKy. [lepecknaganus BiAOyBa€eTbCsd 13 J03BOJY
JIeKaHaTy 3a HAasBHOCTI MOBAXXHUX NMPUYUH (HANPUKIIAJ, JTIKAPHSIHUK).

7.4 TloiTKA 11010 OCKAPKEHHS OWiHIOBAHHSA

ko 3700yBad BUIOT OCBITH HE 3TOJIEH 3 OIIHIOBAHHSM MOro 3HaHb BiH
MOXE ONPOTECTYBaTH BHUCTABJIICHY BHUKJIaJa4eM OIlIHKY Y BCTaHOBJICHOMY
MOPSIZIKY.

7.5. BinBinyBaHHS 3aHATH

Jnst 3m00yBayiB BUIIOI OCBITH J€HHOI (OpPMH BIJBIYBaHHS 3aHATh €
000B’s13k0BUM. [lOBa)KHUMHU TpUYMHAMH ISl HESIBKM Ha 3aHATTS € XBOpoOa,
y4acTh B YHIBEPCUTETCHKHX 3axojJaX, akaJeMiuHa MOOUIbHICTb, Kl HEOOXITHO
MiATBEP/KYBATH JOKyMeHTamu. [Ipo BifICYTHICTP Ha 3aHATTI Ta NPUIUHH
BIJICYTHOCTI 37100yBa4 BHIIOi OCBITM Ma€ MOBIIOMHUTH BHUKJangada abo ocoOucTo,
abo yepe3 CTapocTy.

3a 00’ €KTHUBHUX MPUYHMH (HANIPUKJIIAT, MDKHAPOIHA MOOUTHHICTh) HaBYaHHS
MO’Ke BiIOYBaTHUCh B OH-JIAWH (hOpMi 3a MOT'OJIPKCHHSIM 3 KEPIBHHUKOM KYpCY.

7.6. bonycu

Hamnpukinii BUBUEGHHsSI Kypcy Ta Tepej MmodyaTKoM cecii 3100yBada BHUIIOT
OCBITUM OyJe 3ampollOHOBAaHO AaHOHIMHO 3allOBHHUTH EJIEKTPOHHI aHKETH
(Microsoft Forms Office 365), axi Oyzme po3iciiaHO Ha Balll YHIBEPCHUTETCHKI
MOIITOBI CKPUHBKU. 3allOBHEHHS AaHKET € Ba)JIMBOKO CKJIAIOBOKO  Bamlol
HaBYAJILHOT aKTHUBHOCTI, 110 JO3BOJIMTH OI[IHUTH II€BICTh 3aCTOCOBAHUX METOJIB
BUKJIQJIaHHS Ta BpaxyBaTH Ballll IPOMO3HUIII CTOCOBHO IOKPAIICHHS 3MICTY
HaBYAIBHOI TUCHUIUIIHU «OCHOBH BITPOCHEPIeTHKU». 3a y4acTh Yy aHKETYyBaHHI
3100yBay BUIIOT OCBITH OTpUMYE 4 GaJIu.
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Indopmaniiini pecypcu

® HaBYaJIbHI MOCIOHUKH, IO PO3MIIIICH] Ha caiTi Kadeapu;

e xomiutekT mpe3eHTarii B8 Microsoft Office Powerpoint;

e MaTepiaJi METOJMYHOIO 3a0€3MeUCHHS JUCIUILTIHM, 1110 PO3MIIICH] Ha
caiTi kadenpu;

e JIPYKOBaHMH Ta pO3JaTKOBUM MaTepia,

e KoJekii annutidis, nUTipiB Py Ta TIPCHKUX MOPI;

e pecypcu [HTEpHET.



