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1.

PekBi3uTU OoCBiTHLOI KOMMOHEHTH

IMepwuti (6akanaepcbkuli)
16 XimivyHa iHxXeHepis ma bioiHXeHepis
161 XimidHi mexHoroeii ma iHXXeHepisi

XiMiYHI mexHoriozii HeopaaHIYHUX 8’sXKY4YUX PEHOBUH, KepaMiKu, CKia
ma rosniMepHUX i KOMIO3UUitiHUX Mamepiasie

Bubipkosa

SmiwaHa
3 Kypc, OCiHHIlU cemecmp

4 Kpeoumu

3arnik

Jlekuis 2 200uHU Ha MuXOeHb (1 napa), nabopamopHi 3aHaImMms 2
200UHU Ha muX0eHhb (1 napa) 3a po3knadom Ha rozklad.kpi.ua

YKpaiHcbka
Jlektop cm. suks., K.m.H. Cikopcbkut Onekciti Onekcitioguy,

sikorskiy.oleksiy@lll.kpi.ua
JlabopatopHi 3aHATTA cm. 8ukr., K.m.H. Cikopcbkut Onekciti
Onekcitiosud, sikorskiy.oleksiy@lll.kpi.ua

Google Classroom (Google G Suite for Education, foMeH LLL.kpi.ua,
nnatdgopma Sikorsky-distance); 4OCTYN 3a 3anpoLLUEHHAM BUKNagada

IMporpama OCBITHLOI KOMMOHEHTU

Omnuc oCBiTHBOI KOMIIOHEHTH, Ii MeTa, IPeIMeT BUBYAHHSA Ta pe3yIbTaTH

HAaBYaHHA

Jis BUPOOHMIITBA HEOPraHIYHUX 1 OpraHiyHHUX 3B'3yIOYMX Ta KOMIIO3UIIIHMX MarepialiB
HEOOX1THO 3HAHHS CKJIaAy 1 BIACTUBOCTEH MiHepanbHOI cupoBuHH. Tomy, mana OK mgae ocHOBHI
BIZJIOMOCTI MO Kpuctanorpadii i MiHepasnorii, BANTh OpPIEHTYBaTUCS B MUTAHHAX SIKOCTI 1 3amaciB
cupoBuHU. BceOiuHe BHBYEHHS XIMIKO-MIHEPAJIOTIYHOTO CKJIATy, CTPYKTYPH, YMOB YTBOPCHHS
MiHepaliB, TIPCHKUX TOpPiJ JOMOMAara€ BHU3HAUYUTH HAWOUIBII palioHalbHI METOOU IepepoOKu
CHPOBHUHH, 10 B CBOIO 4YEPry BiIOMBAETHCS Ha SKOCTI OJEP)KYBaHMX MPOAYKTIB. Marepian miei
JTUCIUILIIHA € OJHUM 3 HaWBaXJIMBIIIUX CKIATHUKIB Iy OakaliaBpa 3 XIMIYHMX TEXHOJOTIH Ta
IHXKeHepii.

IIpeameT OCBITHHOI KOMIIOHEHTH: CUMETPisi KPUCTANIB Ta iX Kiacuikaiis, BHyTPILIHSI CTPYKTYpa
KPHCTATIB, OCHOBHI CTPYKTYPHI THUIIM KPUCTAJIIYHUX PEUOBUH, Ne(EKTH KPUCTAIIYHOI PELIiTKH, MiHepaibHa
CHUPOBHHA, ii CTPYKTypa i yMOBH YTBOPEHHS.

MeT010 0CBiTHBOT KOMIIOHEHTH € (POPMYBaHHS Y CTYACHTIB 37aTHOCTEH:

- 3HAHHS MiHEPAJIBHOI CHPOBHHH, ii CTPYKTYPH, SIKOCTEH, YMOB YTBOPCHHS;
-3/1aTHICTH (POPMYJTIOBATH 1 BUPINIYBaTH 3a7ady BUKOPHCTAHHS OCHOBHOI TEXHOJIOT1YHOI CHPOBHHU,
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SKa BHUKOPHCTOBYETHCS B TEXHOJIOTii HEMETaNeBUX, CHJIIKATHUX MaTepiayliB Ta KOMIO3HMLIHHUX
MaTepiais;

- 3/1aTHICTh BUKOPHCTOBYBATHU MpodeciiiHo mpodisiboBaHI 3HAHHS MPHU aHai31 TEXHIKO-€KOHOMIYHUX
nepeBar abo HeIO0MIKIB 3aCTOCYBaHHS JIAHOI CUPOBUHU;

- 3/1aTHICTh MPOTHO3YBaTH BIUIMB XIMIYHOTO Ta MIHEPAJOTiYHOTO CKJIAAy CUPOBUHHHMX KOMITOHEHTIB
Ha OCHOBHI €KCILTyaTalliifHl BJIaCTUBOCTI MarepiaiB.

[Ticns 3acBO€HHS HABYAIbHOI JUCLUIUIIHU CTYIEHTH MAaroTh HPOJEMOHCTPYBAaTH Taki pe3yibTaTu
HaBYAHHS:

3HAHHSA:

- MiHEpaJbHOTO CKIIaJly CHPOBUHH;

- XapaKTepUCTHUKH CUPOBUHHOI 0a3M CHIIIKATHOT ramysi;

- (13UKO-XIMIYHMX HPOILECIB, IPU AKUX YTBOPIOBAIMCH MIHEPAJIU Ta T1PCHKI TOPOJIH;

3KO01 3aarHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAJI3y Ta CHHTE3Y
3K11 3narHicTh 3acTOCOBYBATH 3aKOH (POPMAIIBHOI JIOTIKH B MIPOIIEC] IHTEIEKTYaIbHOT NisIIbHOCTI

YMiHHSA:

- aHaJi3yBaTH TEXHIKO-€KOHOMIYHI IepeBaru abo Hel0JIIKHU 3aCTOCYBAHHS JaHOI CHPOBUHU;
- CaMOCTINHO opieHTyBaTHCA B iHpOpMAaLlii 3 MiHepaIorii;

- OIIHIOBaTH CHUPOBHHY 3 TOUKH 30pY il TEXHOJIIOT1YHOI MPUAATHOCTI.

®KO01 3parHicTh BUKOPHUCTOBYBATH IOJIOKEHHS 1 MeTOAM (YHIAMEHTAJIbHUX HAayK JUIsl BUPIILIECHHS
npodeciiiHux 3a1a4u

®KO02 3paTHICTH BUKOPHUCTOBYBAaTH METOAM CIIOCTEPEKEHHs, ONMHUCY, 1AeHTHU(iKalil, kiacudikaiii
00’€KTiB XIMIUYHOI TEXHOJIOT'1] Ta IPOMHUCIIOBOI MPOITYKIIiT

AOCBiz:

- BHUKOPUCTaHHS CUPOBUHU 3 TOUKH 30pYy i1 TEXHOJIOT1UYHOI MPUAATHOCTI;

- 3aCHOBYBAaHHS €KOHOMIYHMX IOCHJIAaHb KOMIUIEKCHOI MEpepoOKHM CHPOBUHHU Ta BUKOPUCTAHHS
KOHKpPETHOI MiHEepaJIbHOI CHPOBUHHU.

[1P04. 3niiicHioBaTH SKICHMM Ta KIUIbKICHUN aHalli3 PEYOBUMH HEOPTaHIYHOIO Ta OPraHIuHOTO
MIOXO/DKEHHS, BHMKOPUCTOBYIOUM BIIMOBIJHI METOAM 3arajlbHoi Ta HEOPraHiuHOi, OpraHiuHofi,
aHaJIITUYHOI, (P13UYHOT Ta KOJIOIAHOT XIMii.

2. IIpepexkBi3uTH Ta  NOCTPEKBIi3UTHM  OCBITHHOI KOMIIOHEHTH (Micme B
CTPYKTYPHO-JIOT'IYHIi cXeMi HABYaHHS 32 BiJINIOBI/IHOI0 OCBITHLOIO IIPOrPaAMOIO0)

3a3Hav4a€ThCs TEPENTIK OCBITHIX KOMIIOHEHT, 3HaHb Ta YMIHb, BOJIOAIHHS SIKMMH HEOOXITHI
CTYIEHTY AJIsl yCIIIIHOTO 3aCBOEHHS OCBITHHOI KOMIIOHEHTH:

3arasipHa Ta HeopraHiuHa Ximis | XiMIYHMHA CKJI1aJ CHPOBUHHHUX MarepiaiB.
OcHOBHI TOHATTS 1 3akoHW Ximii. bymoBa aroma.
[lepioguunuii 3akoH. XiMiuyHIi 3B’s30k Ta OymoBa

MOJIEKYII. OKHCHO-BITHOBHI peaxkiii. Teopist
KOMIIJIEKCHUX CHOJYK.
Opranivyna ximist Teopist ximiyHOi OymoBM 1 peakUiiHOI 3JaTHOCTI

OpPraHiYHHUX CHOJyK. AumidaTuyHi, amiUuKIiYHI Ta
apoMaTW4Hi BymIeBOAHI. [amoreH-, TIAPOKCHUBMICHI,
cynbyp- Ta OKCOBMICHI cronyku. HiTporeHBmicHi Ta
KapOOHOBI KMCJIOTH. [HIII KJTach OpraHiyHUX CIIOJIVK.
di3uyHa XiMis XimiyHa tepmoauHamika. Pa3zoBi piBHOBaru. PozumHm.
PiBHOBaxkHi siBuIa. PiBHOBara Ha mMexi a3. AacopoOrris.
TeopeTH4Hi OCHOBHM KIHETUKH XIMIYHHMX PEaKIIii.




®di3nyHa XiMisl CHITIKATHUX Knacudikamiss Ta BIACTUBOCTI CTPYKTYyp CHITIKATIB.

MaTepiaiiB Hedextn xkpuctamiyoi pemnntkd. TBepai po3YuHH.
Isomopdiszm. TBepmodasoBi peakiiii, TEOpist CHIKAHHA.
3aranpHa XiMiYHA TEXHOJIOT1s 3araibHi ySBJICHHS [IPO TEXHOJIOTIIO B’ SDKYYHX PEUOBHH.

Jucntumiiny, ski 0a3yroThcs Ha pesynabrarax HaBdaHHs: OK muxiny npodeciiiHoi miAroToBKY, B
paMKax sKHX TIependaueHa oOpoOKka Ta aHai3 pPe3yJbTaTiB EeKCIEPUMEHTAJIbHUX JOCIIIKEHb,
(bakTHYHUX TapaMeTpiB TEXHOJIOT1i BUPOOHULITBA KOMITO3UIIIMHUX MaTepiaiB.

3. 3MicT HABYAJIHLHOI OCBITHHOI KOMIIOHEHTH

Po3ain 1. OcHoOBH reoMeTpHYHOI Ta CTPYKTYPHOI KpucTaJjorpadii.

Beryn. Mera 1 3MicT Kypcy, 3B’A30K HOro 3 I1HIIMMM JAWMCHUIUTIHAMM. IcTOpH4Ha 1OBiIKa Ipo
PO3BUTOK T€0JIOrO-MIHEPAJIOriYHUX HayK. BHECOK BITUM3HSHMX yY€HHUX Ta iX po3BUTOK. OCHOBHI
HOHATTS Ta Bu3HaueHHs. [IpobGieMu palioHaJIbHOrO Ta KOMILJIEKCHOTO BHKOPUCTaHHS MiHEPaJIbHOI
cHpOBHHU. [IUTaHHS OXOPOHHM OTOUYIOYOTO CEPEIOBHIIIA.

Tema 1.1. I'eomeTpuyHa kpucragorpadis.

OCHOBHI  BJIAaCTUBOCTI KPUCTAIIYHUX pedyoBUH. OAHOPIAHICTH, aHI3OTPOMIs, 3HATHICTH /10
camoorpanyBanHs. Cumertpis kpuctaniB. Enementu cumerpii kiHueBux ¢iryp. Kareropii, curosii,
kjnacu cumerpli. OnunnyHi HanpsMku. Koopnuuathi cucremu B Kpuctanorpadii. [naexcu rpaHei.
@opmu igeanbHUX KpuctaniB. [loHsaTTs mpo mpocty Ta koMmOiHOBaHy ¢Gopmu. IloHATTS mpo
MDKHApOAHI CHMBONM KiaciB. OrpaHyBaHHS peallbHUX KpHCTamiB. SIBUINE ABIMHWHYBaHHS Ta
emiTakcis B kpucranax. (CamocTiiiHe BUBUCHHS).

Tema 1.2 Kpucraniuna rparka.

Kpucraniuyna rparka ta ii enemeHTd. EneMeHTapHa komipka Ta ii mapamerpu. 14 xomipok bpase.
®opMu eeMEeHTapHUX KOMIPOK B Pi3HUX CHHTOHISIX. YSIBJICHHS PO €JIEMEHTH CUMETPii HECKIHYEHUX
¢iryp. [Ipoctoposi rpynu dexoposa.

Tema 1.3 OcHoBM KpHCTAI0XiMil OKCHIHMX, CWIIKATHUX TA iHIIMX TYTOMJIABKHX CHOJYK.
OcHoBHI TOHATTS Kpucrtajoximii. lonHi Ta aromHi paaiycu. IIoHATTS mpo CTPYKTypy KpucTaia.
KpucranoxiMiuyHi XapakTepUCTHKH CTPYKTYpH. Uucio (GpopMylIbHHX ONWHUI, SIKi NMPHUIIAJAI0OTh HA
OIHYy eneMeHTapHy komipky. KoopauHnariiini yucna aromiB B cTpykTypi. IIpaBuno ®asucy. Tunu
XiMiYHOTO 3B'SI3Ky B KpucTanax. Omuc MeTaniB Ta 10HHHX KPHUCTATIB 3 MO3WIiH HaWIUTBHIIINX
YOakoBOK. THNM  MOPOXKHUH: TEeTpaeApudHl Ta oOKTaenpuuHi. [3omopdizm 1 momimopdizm B
kpuctanax. OcoOmuBoCTI OyayBaHHS TYTOIUIaBKUX CHONYK (OopuaiB, KapOimiB Ta CHIIILIUIB).
[TpyHIMNM CUCTEMATUKU KPHUCTAJIIYHUX CTPYKTYp MO THIY XIMIYHOTO 3B'SI3Ky Ta XapakTepy
KOOpAMHAILI.

Tema 1.4 ®izuka peajJbHUX KPUCTAJIB.

Jedextn kpuctamiyaoi rparkd. IneanbnHuil 1 peanpHuil kKpuctan. ToukoBi aedektn B aTOMHIM
CTPYKTyp1 KpHcTaiy. Jlucinokaiii B Kpucraiax.

Tema 1.5 ®iznuna kpucrajgorpadis

MexaHiuHI BIacTHUBOCTI. TBEp/iCTh, 371aM, CIIaliHICTh, KOBKiCTh. IIuToMa Bara. TemioBi, enekTpudHi
Ta MarHiTHI Bi1acTUBOCTI. [lokasHuku 3amomiieHHs. ONTHYHO 130TPOIHI 1 aHI30TPOIHI KPUCTAIIH.
[Tonstpuzartis cBitia kpucragamMu. ONTHYHI iHIUKATPUCH.

Po3zain 2 MinepaJioris

Tema 2.1. IloHATTS «MiHEepaT», «TipChbKa MOPOAA».

MinepanbHuil iHAMBIA, MiHepanbHUil BuA. ['ipchki mopoau. XimiuHui ckian. BymoBa 3eMHOI Kopu.
Tunu Bomu B MiHepanax. Kpucranoximiuda kinacudikaris MiHepaIbHUX BUIIB.

Tema 2.2 MinepaJjibHi BuaH.

CTpyKTypHI MOTHBHU KPUCTAIIIYHUX CTPYKTYp. MiHepanu B KOJ0inTHOMY cTaHl. MeTaMiKTHI MiHEepaJIu.
(CamocrTiitHe BUBYEHHS).

Tema 2.3 Knac cyab@inis.

3aranpHa XapakrepucThka. OCTpPIBHI — MIPUT, MapKa3WT; KOOPAMHALINAHI — TaleHiT, cdalepur,
XaJIBKOITIPUT; JIAHITIOTOB1 — aHTUMOHIT, KIHOBap; IapyBaTi — MOJIIO/ICHIT, aypUITITMEHT.

Tema 2.4 Kitac oxkcnpis.



3arasnpHa XapakrepucThka. KoopauHamiiiHi — KOpyHJ, TeMaTHUT, 1JIbMEHIT, HIMiHeN, JaHII0KKOBI —
PYTHWI, KaCHUTEPHUT, MIPOTIO3HWT, KapKacHI — KBapll, XalIeIoH; TIAPOKCUIM — TETHUT, aiacrop,
TiIpaprifiT.

Tema 2.5 Kurac cuinikaris.

Cunikatd - TOPOAOYTBOPIOIOUI MiHEpald TipChbKHX IMOpi. 3arajibHa XapakTepUCTHKa (CKIas,
CTPYKTYpa, BIACTUBOCTI, 3aCTOCYBaHHS Y BUPOOHHUIITBI CHUIIKATHUX Ta TYTrOIJIABKUX MarepiaiB).
OctpiBHI cUIiKaTu - OJiBiIHM, rpaHartd, UupkoH. Kinbuesi cumikatyu Oepui. JIaHIIOKKOBI - aBriT,
JIOTICH]I, BOJIOCTOHIT, poAoHIT. [llapyBarti - rpyna ciof, TanbK, MiHEpaJIU INIHMH, Tpyla CEpIEHTHHY.
KapkacHi antoMocuitikatu - He(emiH, IOoIbOBI IIATH, IIEOJITH.

Tema 2.6 Kitacu couteii.

KapOonaTu: KanbLUT MOPOJOYTBOPIOIOUMI MiHEPaJl BallHIKIB, MApMYpy, KPEHIU; 10JIOMIT, MarHe3HT,
rpyna cofoBHX MiHepaiiB (cona 1 TpoHa). CynbGaTH: TiIc aHriapuT, 6apuT. 3HaU€HHS Y BUPOOHHUIITBI
B'sokyunx. Cynbdatu Hatpito (MipaOumT 1 TeHapAWT). [amoinu: ramiT, CUIbBiH, (IIIOOPUT, KapHAJIT,
kpioniT. ®ocdaru: anarut, pochoput. boparu ta HiTparu.

Po3xin 3 MinepaJjibHa cHpPOBHHA.

Tema 3.1. 3arajibHa XapakTepuCTHKA MiHEPaJbHO-CUPOBHHHOI 0a3M TEXHOJIOTIi TyromiaBKux
HEeMeTaJIeBUX Ta CHJIIKATHUX MaTepiaJis.

[Tonsarra mpo Tipchki mopoau. MiHepanbHUN CKJIaJA, CTPYKTypa Tipchbkux mopin. [enesuc Ta
cUcTeMaTuka TIpChbKUX Mopix Ha iX ocHOBi. KopoTka XapakrepucTuka TOJOBHUX THUIIB MOPiJ
MarMaTU4HOTO MOXO/KEeHHs. BuBepikeHi mopoau: ynbTpa OCHOBHI (AyHITH, MIPOKCEHH Ta IHII),
OCHOBHIi (rab0po, 6a3anbTH, MOpQipuTH), cepeaHi (AIOPUTH, aHAE3UTH Ta iHINI), KHCI (FpaHITH,
JinapyuTH, KBapLosi nopdipn), ayxHi (HeeniHOBI CIEHITH, YPTITH Ta iHUI). XKuiibHI mopoau (amiiTy,
NEerMaTuTH, )XUIbHUN KBapl). IIpoayKTu ByiakaHIYHOI AISUTBHOCTI: Iem3a, Ty(du, 00cuaianu, NepiiTH,
MYLOJIaHU, iX 3HaY€HHS Y BUPOOHHUUTBI B'SDKYYMX MaTepialiiB Ta B SKOCTI MIHEpaJIbHUX JOMIIIOK B
CWJIIKaTHIA NPOMHUCIIOBOCTI. MiHepanbHUM CKjaja, OynoBa, T'€HE3UC OCAJOBHX TIPCHKUX TMOPIiJ.
VYrnaMKkoBi MOpoaM: TpaBii TajieuHUK, MICKU, MICKOBUKH, aJe€BPUTU (JIEC), alE€BPOJITU (CYIIIMHKH),
CYIJIMHKK  (KaoJiHITOBi, OEHTOHITOBI, BOTHETPUBKi, TYTOIUIaBKi, JIETKOIIABKi). 3aJIeXHICTh
TEXHOJIOTTYHUX BJIACTUBOCTEH INMMH (CIIKA€EMICTh, TEMIEpaTypa IUIaBJIE€HHS, aJcopOLlis Ta 1HI1) Bij
ix MiHepanorignoro ckiagy. OcamkeHi TOpoau XIMIYHOTO MOXOMKEHHS (TIIC, aHT1APUT); KapOOHATH1
(BamHsAKHM, IOJIOMITH, MarHe3uTH). Oca/pKeHl MOpOAM OpPraHoreHHOro mnoxomkeHHs. KapOonatHi
nopoau (BamHSAK - YEpernaniHuK), KPEMEHHUCTI MOpoau (Tpemeln, OMOKH, AiaToMiTu). OcobauBoOCTi
reHe3ucy MeraMop(diuHuX HOpiA. iX CKIaJ, CTPYKTypa, TEKCTypa. XapakTepUCTUKa TOJIOBHUX BHIIB
MeTaMOp(iuyHUX MOpiA , IX BUKOPUCTAHHS B CHJIIKAaTHIN MPOMMCIOBOCTI. [ IMHUCTI cnaHui, (iaiTy,
TaJbKOBl Ta MIpOQUIITOBI ClaHIl, CMOJISIHI KpPUCTAJI4HI CJaHIl, CEPHEHTHHITH, BUKOPHCTAHHS
CepIIEHTHHIT-a30€CTOBUX MOPiJ B IEMEHTHIN Ta KepaMidHii MPOMHCIOBOCTI.

KangactpoBa cucremarvka MiHEpajdbHOI CHUPOBMHM Ta BIAXOAIB IMPOMHUCIOBOCTI, L0 HAWIUIM
BUKOPHCTaHHS B IPOMUCIOBOCTI Oy/liBEIbHUX MaTepiaib.

Pozain 4. KpucranoonTuyHi MeTroau aHafdidy AJisi BUKOPHCTAHHSI NMPUPOIHUX Ta TeXHIYHMX
marepiaJiB (CamocTiiiHe BUBYECHHS).

Ponp KpHUCTaIO0ONTUYHKX METOJIB aHAJI3y B KOMIUIEKCHOMY JOCIIIKeHH] TBepAuX Tul. [loHATTS ipo
3aJIOMJIEHHS, TIO/IBIHE 3aJIOMJIEHHS, MOJIsApu3allist Ta iHTepdepenuis cimia. ONTHYHA IHAUKATpHUCa
Ta ii Opi€HTAalllsl B KpUCTAJIaX BHUIIOI, CEPEIHbOI Ta HIKYOI Kareropiit. ['00BHI po3pi3u B KpUCTaIax
(mapanenpHi Ta TEPNEHIUKYISPHI MO0 ONTHYHOI oci). Bumm Ta mnpusHaYeHHS MONSIPU3ALIHHUX
MIKpOCKOIIB. BuMoOru Ta BUTOTOBIEHHS 3pa3kiB. MeToga KpPUCTAJIOONTUYHUX JOCIHIIKEHb:
nocnigkeHHs 0e3 aHanizaropa (JTiHINHI po3MipH, BU3HaUYeHHS (OPMU 3epHA, KOIbOPY, TIEOXPOi3My,
CHAMHICTh Ta 1HII); AOCTIIKEHHS 3 aHANII3aTopoM (1IHTeppepeHLiliHe 3a0apBiIeHHs, €PEKT 3aTyXaHHs
1 BU3HAUEHHs Ha 1X OCHOBI JESIKMX ONTUYHHUX XapaKTEPUCTUK KpUCTaliB). BU3HaueHHs MOKa3HUKIB
3aJIOMJICHHSI 130TPOITHUX Ta aHI30TPOIHUX PEYOBHH, IOCIHIIKEHHS MIHEPAJIbHOTO CKIAAy Ta
MIKpOCTPYKTYpH TEXHIYHHUX MaTepianiB (BUAM KPUCTATIUHUX BKJIIOUYEHb B CKIJIO, JIMHACOBI Ta
[IaMOTHI BOTHETPUBH, hapdop i asHC, KIiHKep Ta iHM).

4. HayaabHi MaTepiaju Ta pecypcH
HaguanbHi Marepianu, 3a3Ha4eHi HIKYE, JOCTYMHI y 0i0mioTeni yHiBepcuTeTy Ta y Oibmioreri
) ) YHOHL y y yTay
Kadeapu XiMIYHOI TEXHOJIOTii KOMIO3HMLIHHUX MarepianiB. OOOB’A3KOBOIO /1O BUBUEHHS € 0a30Ba



JiTeparypa, iHIII MaTepiaian — GpakynsraTuBHi. Po31iim Ta TeMu, 3 SKMMHU CTYJCHT Ma€ 03HAHOMUTHUCH

CaMOCTIIHO, BUKJIaJa4 3a3Ha4a€ Ha JCKIIMHUX Ta JJAOOPATOPHUX 3aHATTSX.

el
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OcnoBu kpuctanorpadii: HapuaabHU nociOHNK/ Yki1.: .M. @omuyk, O.0. Tkau. — YepHiBui:
YHY, 2007 - 108 c.

Jlazapenko €.K. Kypc mineparnorii. JI.: YaiBepcutet, 1959. — 654 c.
Indopmaniiini pecypeu

Kpucranorpadist, kpuctanoximist Ta Miepaoris [ EnekrpoHHuii pecypc] : miapyIHHUK IS CTY/L.
cnerianbHOCTI 132 Martepiano3nasctso / JI. O. biprokosuu ; KIII im. Iropst Cikopchkoro. —
Enexrponni tekcrosi aani (1 daitn: 2.832 Koaiir). — K. : KIII im. Irops Cikopebkoro, 2018. —
234 c.
https://ela.kpi.ua/bitstream/123456789/25313/3/Biriukovich KKM.pdf
Koncnexr nexuiit 3 aucuumiinu «Kpucranorpadis» g 3m00yBadiB OCBITHBOTO CTYIEHS
OaxanaBpa crnemianbHOCTi 132 «Marepiaio3HaBcTBO» JeHHOI (hopMu HaBuaHHs [EnexkTpoHHui
pecypc] / [Ynopsa. : C.O. Kominbko., T.I. bytenko, Bamenko B.A.]; MBo oCBITH 1 HayK1
Vkpainu, YUepkac. aepx. TexHomn. yH-T. — Yepkacu : YIATY, 2020. — 99 c.
Jucranmiitanii kype Google G Suite for Education. Pexxum goctymy: Google Classroom
(Google G Suite for Education, nomen LLL.kpi.ua, mnardopma Sikorsky-distance);

HaBuaabHUH KOHTEHT
5. MeToauka onnaHyBaHHS OCBITHbOI KOMIIOHEHTH

Jlekuiiini 3aHATTHA
BuuntyBaHHS NEKIi 3 AUCHMIUIIHA TIPOBOAMTHCS TApAIETbHO 3 BUKOHAHHSM CTYICHTAMH

naboparopHUX poOIT Ta pO3MIAIOM HHUMH IUTaHb, 110 BUHOCATHCA Ha caMOCTiiHY poboty. [lpu
YUTaH1 JICKIIA 3aCTOCOBYIOThCS 3acobu ist BimeokoHbepeniii (Google Meet, Zoom To10), Mmoaei
KPHUCTAJiB, KPUCTAJIUHI PEIIITKUA Ta MiHepaiu. ITicis KokHOT JeKIiT peKOMEeHIy€ThCsl 03HAaHOMUTHUCH
3 MarepiajaMu, PeKOMEHIOBAHUMH JIJIsl CAMOCTIMHOTO BHUBYCHHS, a Tepe/l HACTYITHOIO JICKIIEK —
MOBTOPHUTHU Marepiaj MonepeIHboi.

Ne JlaTra Onuc 3aHATTS

| 1 Tuxxnens 2023 p. Po3nin 1. OcHOBH reoMeTpUYHOI Ta CTPYKTYpHOI KpucTamorpadii.

Tema 1.1. I'eomerpuuna kpucranorpadis. Beryn. Kpucramiunmii
ctad. OCHOBHI BJACTUBOCTI KPUCTATIUYHUX pedoBUH. Cumerpis
kpuctaniB. Enementn cumertpii kinneBux ¢iryp. Kimacudikaris
KpUCTAJIIYHUX (opM: Kareropii, CHHIOHil, KJIach CHMETpii.




OpuanuHi HampsMku. Ha Jiekmii BUKOPHCTOBYIOTBCS MOJEI
KPUCTAIIIB.

2 Twxaens 2023 p.

[Tponosxenns Temu 1.1: KoopawnaatHi cucremu B Kpuctamorpadii.
Innexkcu rpaneii. [loHsATTS mpo mpocty Ta KoMOiHOBaHI (GopMHu.
[TonsiTts  mpo  MibKHApOmHI cuMBoNM  KiaciB. Ha  mekmii
BUKOPHCTOBYIOThCS MOJICIi KPUCTAJIB.

3 twxaens 2023 p.

Tema 1.2. Kpucramiuna rparka. Kpucramiyna rparka Tta ii
enemeHTd. EnemeHtapHa komipka Ta i mapamerpu. 14 perritox
bpaBe. ®opmu eneMeHTapHMX KOMIPOK Ta iX MapameTpu.
Enementn  cumerpii  HeckiHueHux  ¢iryp. Ha  nmekuii
BHKOPHUCTOBYIOTHCS MOACII CTPYKTYPH KPUCTAJIIB.

4 Tmxnens 2023 p.

Tema 1.3. OcHOBHI MOHATTA Kpuctanoximii. loHHI Ta aromHi
paniycu. KoopauHariiiini uncna Ta KOOpAWHAIIHI OaraTorpaHHUKA
aToMiB B CTPyKTypi. Tumm XimiuHoro 3B’s3ky. Ha nekmii
BHUKOPHCTOBYIOTHCSI MOJIEN KPUCTAIYHUX CTPYKTYp. Onuc MeTaiiB
Ta 10HHMX KpPUCTAJIIB 3 TO3UIIA HAWIIUIBHIMNX yrakoBok. Ha
JIEKI1 BUKOPHUCTOBYIOTHCS MOJEN HIIIBHUX YIIAKOBOK 1 CTPYKTYD
KpUCTAJIIB.

5 twxaens 2023 p.

[Tponosxkenns temu 1.3: Ilomimopdism enementiB Ta crnoiyk. Ha
JEeKUli BUKOPUCTOBYIOTbCSI MOJENl KPUCTAIIYHUX CTPYKTYp
noiiMopduux Momudikaniil. [3omopdizm. Teepai pozunnu I Ta 11

pory.

6 TrxaeHs 2023 p.

Tema 1.4. ®izuka peanpHux Kpucramib. Jledektu kpucranigaoi
pemniTku. IneanpHui 1 peanpHuld KpucTaid. ToukoBi nedexTd B
aTOMHIM CTPYKTYpI KpucTaiy. Jluciaokarii B Kpucraiax.

7 Troxknens 2023 p.

Tema 1.5. ®isuuna kpucranorpadis. BracTHBOCTI KpHCTaTIYHUX
Tin. CkamsipHi 1 BeKTOpHI BiIacTUBOCTI. CTPYKTYpHO-UyTIMBI 1
CTPYKTYPHO-HEUYTIUBI BiacTUBOCTI. I[impHICTE imeanbHUX 1
peanpHUX KpHcTaniB. Temmeparypa TUIaBIE€HHS 1 TBEPIICTh
kpucranis. Ilipo- i m’e3oenexTpuxa. TemmoBi BmacTHBOCTI. Ix
3anexHICTh  Big cumerpii. Ontuyni  BractuBOCTi. ONTHYHO
130TpomHiI 1 aHi3oTpomHi Kpuctayu. OnNTUYHa 1HAMKATpHUCA.
MarHiTHi BIaCTUBOCTI KPHCTAJIIB.

8 Trxaens 2023 p.

Po3min 2. Minepanorisi.

Tema 2.1. IlomsTtrs “minepan”, “ripcbka mopona”. MiHepanu i
TipChbKI TMOPOAM, XIMIYHMM CKJIaa MiHepamiB. Tunmu Boau B
MiHepanax. Kpucranoximiuda kiacudikaiisi MiHepaIbHUX BUIIB.

9 Twxnens 2023 p.

Tema 2.2. MinepanbHi Buau. CTpYKTypHI MOTMBHM KPHCTaJi4HUX
CTPYKTYp. MiHepaIn B KOJIOIAHOMY cTaHl. MeTaMIKTHI MiHEpau.

10

10 Twxaens 2023 p.

Tema 23. Kiac cynpdigiB. 3aranbHa  XapaKTepUCTHKA.
Oco0MMBOCTI  CTPYKTYpH, BIIACTMBOCTEH, MPAKTUYHE 3HAUYCHHS
MiHepadiB Kjacy cyiab(iaiB: MIpUTY, MapKa3uTy, TaJeHiTy,
XaJIbKOIIPUTY, aHTUMOHITY, KIHOBapi, MOJIOJICHITY, aypUIIIrMEHTY.

11

11 Tmxnens 2023 p.

Tema 2.4. Knac okcuaiB. 3aranbpHa xapakrepuctuka. OcobamBocTi
CTPYKTYpH, BIIACTHBOCTEH, IpaKTUYHE 3HA4YCHHS MiHepasiB
M1 KIacy KOOPAMHAIIIHOI Ta JIAHII0KKOBOT CTPYKTYPH.

12

12 Twxxnens 2023 p.

[Tponomxennst Temu 2.4: OCoOIUBOCTI CTPYKTYPH, BIACTHBOCTEH,
NpaKTUYHE 3HAYCHHS KApKAaCHUX OKCHIIB, TIAPOKCHIIB Ta
MiHEpaJiB MiKJIacy aMop(hHOI CTPYKTYpPH.

13

13 twxaens 2023 p.

Tema 2.5. Knac cumikariB. 3arajipHa XapaKTEPHCTUKU CHIIIKATiB.
Etanu posButky Hayku mpo cuiikatu. Knacudikaiis cuiikaris.
Cuikati 3 130JJbOBAaHMMH KPEMHEKHCHEBHMH TETpaeapamu.
Cuitikar 3 HelepepBHUMH JIAHIIOIAMHU TETPACAPIB B KPUCTATIYHUX
CTPYKTYpax (JaHIFOKKOBI Ta CTPIYKOBI).




14

14 txnens 2023 p.

[Tponosxenns temu 2.5: OcoOIMBOCTI CTPYKTYPH, BIACTHUBOCTI 1
NpakTHYHE 3HAYEHHS CHJIIKATiB 3 Oe3nepepBHUMHU IIapaMH 4Yd
JMCTaMU KPEMHEKHCHEBUX TETPAeApiB: TajbK, MIpOQUIIT, Tpynu
CIION 1 IVIMH, CEPIEHTHH; BJIACTHUBOCTI 1 NpaKTHYHE 3HAYCHHS
KapKaCHUX CHITIKATIB.

BiiacTuBOCTI 1 MpakTHYHE 3HAYEHHS KApKACHUX CHUJIIKATIB.

15

15 twxnens 2023 p.

Tema 2.6. Knacu coneit. OcoOaMBOCTI CTPYKTYpH, BIACTUBOCTI i
MpakTUYHE 3HA4YeHHs KapOoHatiB, d¢ocdariB Ta Ooparis.
BnactuBocTi 1 mHpakTWYHE 3HAaYEHHS CyabQariB, TaJOigiB Ta
HITpAaTiB.

16

16 Twxaens 2023 p.

Po3nin 3. MinepanbHa cupoBHHa.

Tema 3.1.3aranbHa xapakTepUCTHKa MiHEPaJIbHO-CUPOBHHHOI 06a3u
TEXHOJIOT1I TYTOIUIaBKMX HEMETAJeBUX Ta CHJIIKATHUX Marepialib.
I'ene3uc 1 cucremaruka TipChKHX MOpiA. MarmaTuuHi Tipchki
noponu. KopoTka XapakTepucTMka TOJOBHUX THUIIB  MOPIJ
MarMaTU4HOro MOXOPKEHHs. BUBepxeHI MOpoau: YJIbTPaOCHOBHI
(yHiTH, IIPOKCEHH Ta iHIIi), OCHOBHI (Tadbpo, 6a3anbTH, niadasn),
cepenHi (AIOPUTH, aHIE3UTH, TOPIPUTH Ta 1HIII), KUCHI (TpaHITH,
JimapuTH, KBapuoBi mopdipu), JykHI (HedeTiHOBI CieHITH Ta
1HIII1).

17

17 Twxnens 2023 p.

[Tponosxenns temu 3.1: Ocanosi ripcbki nmopoau. MiHepanbHii
ckian, OynoBa, reHe3WC. YIaMKOBI HOPOAM: TpaBiii, TaJe4yHUK,
MICKM, aJeBPUTH, DIIMHUCTI TMOPOAM, XIMIYHI Ta OpraHoreHHi
nopoau (MiHepajJbHI COMi, BAamHSAKW, JOJOMITH, MeEpredi).
Kpemuucti mnopoau (miaromitu, Tpenenu, omnoku). DocdarHi
nopoau. Byrnenesi nopoau. Metamopdiuni nopoau. OcobauBocTi
remesucy MeTamopdiuHMX ~HOpiA. IX cKman,  CTPYyKTypa.
XapakTepucTUKa TOJIOBHUX BHJIB MeTamMOp(iuHUX mopim, iX
BUKOPUCTAaHHS B CWJIIKAaTHIA HpomuciaoBocTi. I'Heiicu. InmuHucTi,
TaJbKOBI, CIIOASHI ClaHIl. MapMmypH, KBapLWTH, CEpIEHTHHH,
rper3eHu.

18

18 Tmxaens 2023 p.

[Tponosxkenns temu 3.1: Ocanosi ripcbki noponu. Meramopdiusi
nopoau. Oco6nuBOCTI TeHe3ucy MeTaMopdiuHuX MOpid. IX ckman,
CTpyKTypa. XapakTepUCTHKa TOJIOBHHX BHIIB MeTaMOp(iuHMX
nopiJ, X BUKOPUCTAHHS B CHUJIIKaTHIM mpomucioBocTi. ['Helicu.
[muHMCTI, TaNbKOBI, CHIONAHI cHaHmi. MapMmypu, KBapIUTH,
CEPIICHTHHH, TPEH3CHH.

JlaGopaTopHi 3aHATTS

MerToro 1abopaTopHUX POOIT € 3aKPITUICHHS TEOPETUYHUX 3HAHB, OTPUMAHUX Ha JICKIIIAX Ta B

MPOIIECi CaMOCTIHHOT poOOTH 3 JiTepaTypHUMH JpKepenamu B xo/i BuBueHHs OK «Kpuctanorpadis 1
MIHEpaJoTish» Ta HAOyTTS CTYICHTaMH YMIHb Ta JOCBIy iX MPAKTUYHOTO 3aCTOCYBAaHHS IIif

KCpiBHI/IHTBOM BUKJIaJa4da MHIJIIXOM BHKOHAHHA Bi,Z[HOBiI[HO Cq)OpMy.]'IBOBaHI/IX 3aBAaHb. BI/IXO,Z[H‘{I/I 3

po3Mojily vacy Ha BHUBYCHHS JAMCLUIUIIHM, pEKOMEHIyeThcsl 18 mnaGoparopHux 3aHATH (3

BpaxyBaHHsIM Yacy Ha BUKOHAHHS KOHTPOJBHHMX poOiT). PazoM 3 JeKuiiHUM MarepiajoM BOHH

CKJIaJIAI0Th €MHY CUCTEMY, JOTIOBHIOIOTh 1 PO3LIMPIOIOTH TEOPETHYHI BIIOMOCTI 3 IUCIUILIIHH.

Tuxnenn Tema

Onuc 3anj1aHoBaHOl po60TH Tonunu




Busnauenns VYBaXHO ONISAHYTH OTPUMaHy MOJEIb;
€JIEMEHTIB BH3HAUUTH HASABHICTH 1 TMOPSAOK oOcCeH
cUMeTpil cUMeTpii, 00epTarun MOeIh HaBKOJIO YSBHOI
KpHUCTaJIiB oci. SIkmo oceil Oararo, TOYKH IX BUXOAY
BIBHAYUTH KpeWa0r0. Bu3HauuTH dmcio
IJIOIIUH CUMETPIi, MO3HAYUBIIHN 1X KPEHI010
Ha woxeni. Ilokmactu momens Ha CTim i
BH3HAUUTH HASABHICTh IIEHTpa CHUMETPIi.
3anucaru bopmyy cuUMeTpii B
nabopaTOpHUM KypHaJ.
3axuct poboTH
Busnauenns Busznauntu enemeHTH 1 QopMyny CUMETpIi,
CHHTOHIH 1 KJIJaCy | YMCJIO OIWHMYHUX HamNpsMKiB. BusHauutu
cuMeTpii KaTeropito; CHHTOHIFO Ta Ha3By KJacy
CHMETPIi.
3axucT podboTH
Bubip Buznauntu enemMeHTH 1 QopMynTy CUMETPIi;
KpuctanorpadiyH | BA3BHAUUTH CHHIOHIIO 1 KJac CHUMETii;
uX oceil 1 BIAMOBIZIHO 7O TPaBWJI JAaHOI CHHTOHIi
yCTaHOBKa BUOpaTu KpHcTajorpapiuny CUCTEMY
KPHUCTATIB. KOOPJIMHAT, BU3HAYATH YHCJIO OJHOTHUITHUX
CuMBoOnM rpaHell | rpaHeil; UIsl  KOXKHOIO  COpPTY  TpaHei

BU3HAYUTH I1XHI CHMBOJIM, 3alHUCaBIIM IX Y
CTOBITYHK.
3axuct poboTn

[TpocTi dopmu i

Busznauut enemeHTH 1 QopMyly CUMETpIi;

KOMOIHAaIi1 B | BUBHAUMTH CHHIOHIIO 1 KJjac; BU3HAYMTH
KpHCTasax YHCIIO COPTIB IpaHei; 3HAUTH MPOCTi (HOpPMH.
HUKIUX 3axuct poboTu

CHUHIOHIN

IIpocti ¢opmu | Buszaaunté Gopmyny cUMeETpii; CHHTOHIO i
KyOiuyHOT KJIac CHUMETpii; YHUCIO TpaHel OJHAKOBOTO
CHHTOHI1 cCopTy;  KoOpAWHaTHI  oci  (ycTaHOBKa

KpHCTaJla) i CHMBOJIM TPaHEd OJHOTO COPTY;
BU3HAYUTH MPOCTi GopMH
3axuct poboTu

MonynsHa KOHTpOJIbHA poboTa 1

CuMBOJIH KJ1aciB

BusHauntit  dopmyny cumerpii  Momeni;

cUMeTpii M0 | BCTAHOBUTH KPHUCTAJ BIiJIOBIJHO IMpaBHaM
MDKHApOIHIH BHOOPY KpucTajorpadiyHUX OCEH; HalMucaTu
Kkacugikamii dopmyny cuMeTpii BIAMOBIAHO TpaBHIAM
MIKHapOTHOT CHMBOJIKH; BUBECTH
BIJIMTOBIHO JI0O TEOPEM TOPOKEHI €JIEMEHTH
CUMeTpIi.
3axuct podboTH
Enementun VY KpucTadiuHii rpaTii TUIY aiaMasa 1 TUILY
cUMeTpii NaCl  3HalTH  TUIONMHH  KOB3AIOYOTO
KPUCTAIIIYHUX BimoOpakeHHs. HamamioBarh TBHHTOBI OCi
CTPYKTYP 3-r0, 4-10 1 6-TO OPSIIIKIB.
3axuct poboTu
[ToBHUM omuc | Jna crpykryp: NaCl, Mg, TiO,,
KpPHUCTaJIYHUX Cu:

CTPYKTYp

1/ BUBHAYUTH CUHIOHIIO 1 TUII KOMipkH Bbpase;




2/ BCTaHOBUTH KOOPAMHALIKWHI YUCIIa aTOMIB,
II0 CKJIaJat0Th TPATKH;

3/ BCTAQHOBUTH, YM € CTPYKTypa IIiIJILHOIO
YIIaKOBKOIO;

4/ naTy KOOPAMHATH aTOMIB;

5/ migpaxyBaTh KUIBKICTH aTOMIB, IIIO
NPUXOIATECSI Ha €JIEMEHTapHy KOMIpKY, 1
BU3HAYUTH YHUCIO (OPMYIBHUX OIMHUIIb.
JlaTy MaJIFOHOK CTPYKTYPH.

10 Hna  crpykryp: o-W;  CsCl; 2
Mg(OH),, CaF,:
1/ BUBHAYUTHU CUHTOHIIO 1 TUIT KOMipKH bpase;
2/ BCTaHOBUTH KOOPAMHALIKWHI YUCIIa aTOMIB,
10 CKJIAIal0Th IPATKU;
3/ BCTAQaHOBUTH, YM € CTPYKTypa IIiIJIBHOIO
YIaKOBKOIO;
4/ naTy KOOPAMHATH aTOMIB;
5/ migpaxyBaT KUIBKICTb aTOMiB, IO
NPUXOIATECSI Ha €JIEMEHTapHy KOMIpKYy, 1
BU3HAYUTH YHUCIO (OPMYIBHUX OIUHHIIb.
JlaTh MaJIOHOK CTPYKTYPH.

11 3axuct poboTu 2

12 Knac cynbdinis Busnauennss cynpdiniB  3a  30BHIIIHIM | 2
BUIISAOM 1 (DI3SUYHUMH  BJIACTUBOCTSAMU
Pozminutyn  cynedimu  3a  3a0apBIEHHSM:
CBUHIIEBO 1 CTaJlbHO-Cipi, KOIHOPOBi. 3
METaJIIYHUM OJIMCKOM, 3 aIMa3HHUM OJIMCKOM.
Bunuiut  rpymy miputr - XaJdbKOMIpUT.
BusnauuTi TBepaicTh MiHepaiiB. [latu Ha3BU
MiHepaJsiaM 3a Ji1arHOCTUYHUMHU O3HAKaMHU.
3axucT podboTn

13 Knac okcuamiB Ta | BusHaueHHs ~ OKCHAIB 32  30BHIIIHIM | 2

T1POKCHU/TIB BUINIAIOM 1 (PI3BUYHUMH  BJIACTHBOCTSIMHU.

Po3ninutu MiHepanu 3a TBEpAICTIO: AKI He
3UIMIIAIOTh  TONAPSTIMH  HAa CKIl Ta SKi
3aIUIIAI0Th TMOAPSANUHU Ha CKIi. JlaTh Ha3BH
MiHepaJiaM 3a J1arHOCTUYHUMHU O3HAKaMHU.
3axucT poboTH

14 Krac cumnikaris BuBdenHst oprocuiikatiB, MIOPTOCHIIKATIB, | 2
KUTBIIEBUX, JIAHIFO)KKOBHUX 1 CTPIYKOBHUX
CWIiKaTiB.  Bu3HaueHHs  cuiikaTiB  3a
30BHIIIHIM BUITILIOM 1 Gbi3naHIMU
BJIacTUBOCTAMU. JlaTu Ha3BU MiHepasaM 3a
JTIarHOCTUYHUMHU O3HAKAMHU.
3axuct podbotu

15 BuBuennss  mapyBatux 1 KapKacHHX | 2
MiHepaiB. BusHaueHHs ~ cuiikaTiB  3a
30BHIIIHIM BUITILIOM 1 ¢bi3naHIMU
BIacTUBOCTAMU. JlaTh Ha3BU MiHepasaM 3a
JIarHOCTUYHUMHU O3HAKAMHU.
3axuct podboTH

16 Knacu conei KapOonatn, ¢ocdarn, cynbdarn, ramoigm. | 2

BusHaueHHs MiHepadiB  3a  30BHINIHIMH
o3Hakamu. JlatTm Ha3BM MiHepajaMm 3a
JIarHOCTUYHUMH O3HAKAMH.




| 3axuct podboTn

17 3axuCT PO3pPaxXyHKOBOI pOOOTH 2
18 [TincymkoBe Jlo BimoMa CTYIEHTIB JOBOJUTHCSA KUIBKICTh | 2
3aHATTA OamiB, Ky BOHM HaOpaau MPOTATOM

cemectpy. Crymentu, ski  Oyaum  He
JOMYILIEHUMHU JI0 CEMECTpPOBOi arecTamii 3
KpPEOUTHOTO  MOAYJIA, MaloTh  YCYHYTH
PUYHMHH, 1110 TPU3BEIIH JI0 LIHOTO.

6. CamocrTinHa poboTta cTyaeHTa

CamocriiiHa po6ota ctygenta (CPC) mpotsaroMm cemecTpy BKJIIOYA€ MOBTOPEHHS JIEKIIIHOIO
Mmarepiany, MiATOTOBKY [0 J1a0OpaTOpHUX 3aHATh, OQOPMIICHHS 3BITIB, IMiJrOTOBKA 10 3aXHCTY
naboparopHuX poOiIT, MIArOTOBKA JO MOAYJIBHOI KOHTPOJIBHOI poOOTH Ta 3alliKy. PekomeHmoBaHa
KUTBKICTh TOJIMH, SIKa BiIBOUTHLCS HA IMiITOTOBKY J0 3a3HAYCHHUX BUIIB POOIT:

Bun CPC KinpkicTh roguH Ha MiATOTOBKY

[TinroroBKa 10 ayTUTOPHHUX 3aHATH: TOBTOPEHHS 2 - 3 TOIVHY HA THXK/ICHb
JeKLiitHOro Marepiary, opOpMIIEHHS IPOTOKOJIIB 3
nabopaTopHUX poOIT Ta MiATOTOBKA A0 IX 3aXHCTY

Po3min 1. Tema 1.1. OrpanyBaHHs pealbHUX KPHUCTAJIIB. 6 roguH
SBuie ABIMHUHYBAHHS Ta CMITAKCIsA B KPUCTAIAX.

Poznmin 2. Tema 2.2. MeTaMiKTHI MiHEpaJIH. 6 TonuH
Po3nin 4. KpucranoontuyHi METoAu aHAMI3y Ui 10 rogun
BUKOPUCTAHHS IPUPOJHUX Ta TEXHIYHUX MaTepiaiB

[MigroroBka 1o MKP (moBropeHHs Marepiaiy) 4 roguHM
BuxonanHs po3paxyHKOBOi poOoTH 10 rogun
[TizroToBKa 70 3Ky 10 rogun

MoniTnka T2 KOHTPOJIb

7. IosaiTKa OCBITHHOI KOMIIOHEHTH

VY 3BUYalHOMY peXHUMi POOOTH YHIBEpCHUTETY JIeKIii Ta JadopaTtopHi poOOTH MPOBOIATHCS B
HABYAJIbHUX ay[UTOpiAX. Y 3MIIIAHOMY PEXUMI JEKIIHHI 3aHITTSA NMPOBOASATHCS Yepe3 miargopmy
nucTraHiiiHoro HaByaHHS CikOpchbKui, jabopaTopHi poOoTH — y JabopaTopisix HaBYAIBLHOTO
Koprycy. Y NIUCTaHIIHHOMY pEeXHMI BCl 3aHATTS HMPOBOIATHCS depe3 IMmiaropMmy AMCTAHLIHHOTO
HaBuaHHs Cikopcbkuil. BiaBigyBanHs nekiliil Ta 1abopaTtopHUX poOIT € 000B’ I3KOBUM.

Ha mouaTky KO>KHOT JIeKI[ii MPOBOAUTHCS OMUTYBaHHS 3a MarepiajiaMu MOMEpeaHbol JEKIl 13
3aCTOCYBaHHSIM 1HTepakTUBHUX 3aco0iB (Google Forms rtomio). Ilepen mouaTkom ueproBoi Temwu
JIEKTOpP MOJKE HAJICHJIATH MHUTAHHS 13 3aCTOCYBAaHHSM IHTEPAKTUBHUX 3aC00IB 3 METOI BU3HAYCHHS
piBHS 00i3HaHOCTI 3100yBayiB 3a JaHOKO TEMOIO Ta ITiIBUIIICHHS 3aI[iKaBICHOCTI.

[IpaBuia 3axuCTy J1a00PaTOPHUX POOIT:

1. J1o 3aXUCTy AOIYCKAaIOThCS CTYAEHTH, IKI BAKOHATIH POOOTY Ta 0(OPMUIIH IPOTOKOIL.

2. Ha 3axuct BHHOCATBCS MNHUTaHHS, MO CTOCYIOTHCS TEOPETUYHHMX 3acaj Ta O0COOIMBOCTEH
METOAMKH BUKOHAHHS JaHOi pOOOTH.

3. Buxonannst po6oTH Ta ii 3axuct oniHieThCs 3rigHo PCO Ta BUCTaBIA€THCS 3arajibHa OIlIHKA
1 pob0Ta BBAXKAETHCS 3aXUIICHOIO.

4. HecBoeuacHi 3aXxHCT 1 BUKOHaHHS po0OTH 0€3 MOBa)KHOT NPUYMHM IITPAa(yIOTHCS BIAMIOBIIHO

JI0 IPaBUJI MIPU3HAYECHHS 320X0UYBaJbHUX Ta MITpapHUX OaiB.

IoniTuka jie/nialiHiB Ta Mepeckiaa/iaib: BU3HA4Ya€Thes M. 8 [onokeHHs Ipo MOTOYHUM, KaJeHAapHUi
Ta ceMecTpOBUN KOHTPOJb pe3yibrariB HaBuaHHs B KIII im. Iropst Cikopcbkoro



IMoniTvka Moa0 axkaaeMiyHOl JOOPOYECHOCTI: BU3HAYAETHCA IMOJITUKOK aKageMIYHOI YECHOCTI Ta
IHITUMU TTOJIOKeHHsIMU Kojiekcy uecTi yHIBEpCUTETY.

8. Buan KOHTpPOII0O Ta pPEeHMTHMHIOBA CHCTEMAa OLIHIOBAHHS Pe3y/bTAaTiB HABYAHHS
PCO)

Buau KOHTpOIII0 BCTAaHOBIIIOKOTHCS BIANOBITHO A0 [00KeHHs PO MOTOUHUM, KaleHJapHUil Ta
cemecTpoBHi KOHTpoJIb pe3yabrariB HaByaHHsA B KIII im. Irops Cikopcbkoro:

1. IloTo4YHMIA KOHTPOIIL: BUKOHAHHSA Ta 3aXUCT JaboparopHux pobit, PP, MKP.

2. KanengapHuii KOHTPOJIb: HMPOBOAMUTHCS JBiYl HA CEMECTP SIK MOHITOPHHI IOTOYHOTO
CTaHy BUKOHAHHS BUMOT cuialycy.

3. CemecTpoBUN KOHTPOJIB: 3aTTiK.

PeiiTuHroBa cucrema oliHIOBAHHS Pe3yJIbTATiB HABYAHHSA

1. PediTHr CTyaeHTa 3 KPEOUTHOTO MOIYNIS pO3paxoByeTbes Buxonsuu i3 100-0anpHOi mmIKamm.
PeliTuHr (IpOTATOM CEMECTPY) CKIIaIaeThes 3 0alliB, MO CTYICHT OTPUMYE 3a:

— BUKOHAHHS J1a00paTOpHUX pooOiT;

— HaMMCaHHS MOIYJIHHOT KOHTPOJIBHOT POOOTH,

— HalMCaHHS PO3PaxyHKOBOI pOOOTH.

2. Kputepii HapaxyBaHHs 0aJtiB.
2.1. BukoHaHH# J1a00paTOPHUX POOIT
JlaGoparopHi poOotu BaroBuii 6an — 6. MakcumanbHa KiIbKIiCTh 0ajiB Ha ycix J1abopaTopHUX
3aHATTAX JIOPIBHIOE: 6 6amiB X 8 j.p. = 48 GauniB, oTXKe 3arajibHa KUIbKICTh 0amiB ckiianae 48 Oais.
— bes3noranno Bukonana pobora — 6-5 6aiis;
— € MeBHI HEJIOJIKH Y MATOTOBI Ta/ab0 BUKOHAHHI pOoOOTH — 4-3 Oanwm;
— € 3HaYH1 HEJOJIKU Yy MIATOTOBI Ta/ab0 BUKOHaHHI poOOTH Ta 0O(POPMIIEHH] IPOTOKOIY
nabopaTtopHoi pobotu — 2-1 Oai;
— pobora He BUKOHaHa a0o He 3axuineHa — 0 6ais.

2.2. MonyabHa KOHTpoJibHa podora (MKP)
Barouit 6an — 30. MonynbHa KOHTpPOJIbHA poOOOTAa CKIIAJAETBCS 3 JABOX YACTHH.
MaxkcumanbHa KUTBKICTh 0aiiB 3a 1 KOHTpoNbHY poOoTy nopiBHIOE: 15 6aniB x 3 = 30 _GaiB.

MonaynpHa KOHTPOJIbHA pPOoOOTa MPOBOJUTHCS Y BUIIIAI TECTOBUX 3aB/IaHb, JI€ € 3alIUTaHHS 1 YOTUPHU
BapiaHTH BIANOBiAI Ha HbOro. [Ipu BUOOPI BipHOTO TBEPAKEHHS CTYACHTY HapaxoByeThcs 1 abo 1,5
Oanu (B 3aJI€XKHOCTI BiJ KUIBKOCTI IUTaHb B TecTi). [Ipn HenmpaBuiibH1i BIANIOB1II CTYAEHT oTpuUMy€E 0
Oais.

2.3. Po3paxynkoBa podora (PP)

Barosuii 6an 3a BuUKoHaHHS 22 0aj.
Kpumepii oyinweannsa PP:

— TBOPYHUH MIIX11 10 pO3KPHUTTS podiaemu — 22-18 6aris;

— ruOOKe PO3KPUTTS MPoOIeMH, BioOpakeHa BracHa nmo3uuis — 17-13 Gaunis;
— 0OTpyHTOBaHE PO3KPUTTS MPOOIEeMH 3 IEBHUMH HeomkaMu — 12-8 6anw;

— MOBEPXHEBHH MiAXiA 10 PO3KPUTTA podiemu — 7-1 Gaur;

— 3aBIaHHs He BUKOHaHe, PP He 3apaxoBano — () GasiB.



Pospaxynok wikanu peiimunzy:
PeitrurroBa ominka ( RD ) 3 KkpemuTHOro MOmynms, ceMecTpoBa aTecTallis 3 SKOTO
nepeadayeHa y BUIVIAL 3aJ1Ky, POPMYETHCS SIK CyMa 0alliB MOTOYHOT YCHIIIHOCTI HaBYaHHS

rC = rﬂ6+r.m(p+rpp:

=48 +30 +22 =100 6axis

Po3mip mkaun peiituary RD =100

4. Cyma pelTHHroBHX 0aiiB, OTPUMAHUX CTYACHTOM IPOTITOM CEMECTPY, 3 YMOBHU 3aXUCTY
BCix JaboparopHux poOiT, BukoHanHs MKP ta PP mepeBomuThCsi 10 miICyMKOBOI OLIIHKH 3TiAHO 3
tabnuuero (1.5). Sxmo cyma GaniB MeHIa 3a 60, ane 3axuuieHi Bci 1abopaTopHi poOOTH, BUKOHAH1
Bci MKP Ta PP cTyneHT BUKOHY€E 3aIiKOBY KOHTPOJbHY poOOTY. ¥ 1IbOMY pa3i MiJICYMKOBA OLIHKA €
CYMOIO OaJTiB 3a 3aJIKOBY KOHTPOJIBHY poOOTY Ta 6aniB HaOpaHux npotsarom cemectpy 3a MKP ta PP
1 111 CyMa MepPeBOAUTHCS JI0 MiJICYMKOBOI OLIIHKH 3TiAHO 3 TaOIUIEIO II. 5.

3aiikoBa KOHTpPOJIbHA poOoTa OIiHIOEThCs 13 48 OaniB. KoHTponbHe 3aBmaHHS 11i€i poOOTH
CKJIQJIA€THCS 3 YOTUPHOX TCOPSTHUYHHUX 3AIUTAHb.

KoxxHe 3anuTaHHs OUiHIOETbCA B 12 OaiiB 3a TAKUMU KPUTEPISAMU:

—  «BIIMIHHO» — TOBHa BiAnoBiAs (He MeHme 90% mnorpibHOI iHMOpMalii), HamaHi
BIJIMTOB1/IHI OOTPYHTYBaHHS Ta ocoOuctuii morsig — 12 - 10 Ganis;

- «J100pe» — MOCTaTHBO MOBHA BiAMOBiAb (HE MeHIne 75% nmoTpibHoi iHdopmariii), 1o
BUKOHAHA 3T1JJHO 3 BAMOTaMH JI0 PiBHS «yMiHbY», a00 HE3HaYHI HETOUHOCTI) — 9 - 6 OariB;

— «3aJI0BUTLHO» — HEMOBHa BiAnoBiAb (He MeHme 60% morpibHoi iHdopmarii. o
BHKOHAHA 3TiJTHO 3 BUMOTaMH JI0 «CTEPEOTUITHOTO» PIBHS Ta JIEAKi MOMHIJIKH) — 5 - 1 Gau;

— «HE3aJ0BIILHO» — HE3aI0BiIbHA BianoBias — 0 Oais.

5. 3mo0yBau BO, sixuit y cemectpi orpumaB Ounbine 60 OamiB, ane Oa)kae MiABUIIUTH CBiid
pe3yJIbTaT, MOXKE B3ATH YYacTh Yy 3aJiKOBI KOHTPONBHIM poOoTi. Y mpoMy pasi Bci Oanu HaOpaHi
MIPOTATOM CEMECTPY aHYJIOIOTHCS, OCTATOYHHM pPEe3yabTaT CKIANA€ThCs 13 OaiB, MO0 OTpHUMaHi Ha
3aJ1iKOB1i KOHTpOJbHIM poboTi Ta 32 MKP Ta PP.

6. Cyma craproBux OamiB Ta 0aniB 3a 3aJlikOBy KOHTPOJBHY POOOTY MEPEBOTUTHCS [0
3aJIIKOBO{ OIIHKH 3T1HO 3 TaOIUIEIO

KinpkicTe Oamis Orminka
100-95 BigMiaHO
94-85 Hyxe nobpe
84-75 Hobpe
74-65 3a10BIJILHO
64-60 JocTaTHpo
Menme 60 HezanosinsHO
He BuKOHaHI yMOBH JOITYCKY He nonymeno

9. [opaTkoBa iH(popMauifi 3 OCBiTHLOI KOMMOHEHTH

eBumorun 10 odopmieHHs 3BITY 3 sabopaTopHuX poOiT, nepenik 3anutanb 10 MKP, PP
HaBegnieHi y Google Classroom «Kpucranorpadis ta minepanoris» (rardgopma Sikorsky-distance).

Po6ouy nporpamMy ocBiTHBOI KOMIIOHEHTH (cHJIadyc):



Ckaageno crt. Buki. kapenpu XTKM, k.1.H. Cikopcbkum Onekciem OunekciiioBuyem
Iorom:keno Meronnunoro komiciero daxymnprery (mpotokos Ne 9 Bim 25 05 2023 p.)
YxBajieHO Kadeaporo XiMiuHOI TEXHOJIOTii KOMMO3MLIHHUX MarepianiB(mporokon Ne 22 Bix

20.06.23)
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