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—TUCLUMILIIHAPH] pe3y/IbTaTH HABUAHHS;
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—0o0csar 1 pos3moaun 3a (opmMaMu opraHizaiii OCBITHBOTO TIPOILIECY Ta BHAAMHU
HaBYAJBHUX 3aHSTH;

—IporpaMy JUCHMILIIHY (TEMaTUYHUH IJ1aH 32 BUJaMHU HaBYAIbHUX 3aHSTh);

—aJITOPUTM OLIIHIOBaHHS PIBHS JOCSTHEHHS NUCLUUIUTIHAPHUX PE3yJbTaTiB HAaBYAHHS
(mkanu, 3aco0u, IpoLeypH Ta KpUTEPIi OLIIHIOBAHHS);
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MPOrpaM y MeKax CHeliabHOCTI.
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1 META HABYAJIBHOI JULIMILJIIHUA

Meta aucuumutiHe — chopMyBaTH KOMIIETEHTHOCTI 11010 BUKOPUCTAHHS 3HaHb B rairy3i
HAaHOTEXHOJOTIH Tpu mpodeciiiHid TArOTOBHI OakamaBpiB 3a cremianbHICTIO 161 «XimiuHi
TEXHOJIOTIT Ta THXKEHEPis»:

— HaJaTU 3arajJibHe YSBJIEHHS IPO HAHOTEXHOJIOTIi, SK OCOOJMBY Traily3b HAyKH 1
BHPOOHHIITBA, PO OCHOBHI BHJM HAHOOO'€KTIB 1 HaHOMAaTepiamiB, HaJaTH HOBI 3HAHHSA 3
YHIKaJIbHUX BJIACTUBOCTEH HaHOMATepiatiB, iX CTIHKOCTI 1 (hi3MKO-XIMIYHUX BIACTUBOCTEH;

— chopMyBaTH y CTYJICHTIB CUCTEMHU 3HAaHb, YMIHb 1 HABUYOK 1O BHOOPY ¥ 3aCTOCYBaHHIO Y
npodeciiiHiii MisTTbHOCTI OCHOBHUX JIOCSTHEHb HAHOTEXHOJIOTIM B XIMIYHIN Tamy3i, OITAaHOBYBATH
HOBI 3HAHHS JUII TPOTHO3YBaHHS iX BIIACTMBOCTEH, O3HAHOMHUTH 3 IEPCIIEKTUBAMHU PO3BUTKY
HAHOTEXHOJIOTIH 1 THM CaMUM PO3IIUPUTH X mpodeciitHi 3a10HOCTI.

Peamizamis Metu BuMarae TpaHcopmaiii TpOrpaMHUX pe3ylbTaTiB HaBYaHHS B
JIMCLIUIUTIHAPHI Ta aJeKBaTHHUIA BiI0ip 3MICTY HaBYAJIbHOI JUCIUIUTIHA 32 IIUM KPUTEPIEM.

2 OUIKYBAHI JMCHUIIVITHAPHI PE3YJIbTATU HABUYUAHHS

Iugp 3MicT
JAPH
JIPH-1 BukopucroByBatH Teopii, NPUHIUIHK, METOAM 1 MOHATTS HAHOTEXHOJOTIH s

npodeciiHOol MiATOTOBKH Ta TisSJILHOCTI 3a (haxom;

— JeMOHCTpyBaTh (DyHJTaMEHTaNbHI 3HAHHS IMOBEAIHKA PEYOBHHH B HAHOMETPOBOMY
pPO3MIpHOMY Jiama3oHi; MeXaHI3M BHHHKHEHHS pPO3MIpHUX (I3MYHUAX 1 XIMIYHHX
e(eKTiB, CTIUKICTb 1 (P13UKO-XIMIYHI BIIACTUBOCTI;

— IPOrHO3yBaTH OCOONMBOCTI  (DI3MKO-XiMIi HAaHOPO3MIPHUX CTaHIB 00'€KTiB,
HaHOMAaTepiaiiB 1 HAHOCUCTEM;

— OOTpyHTOBYBaTH palliOHaIbHHM BUOIp MeTOoqy 1 TEXHOJorii OTpPUMAaHHS
HaHOMaTepialiB 13 CHellaIbHUMHU BJIACTUBOCTSAMH, IPUHIIUIINA KOHCTPYIOBaHHS 00’ €KTIB
Ha HaHOPIBHI;

— OITAaHOBYBATH HOBI 3HAHHS 3 BUKOPUCTAHHSAM TEXHIYHOI JIITEpaTypy Ha ManepoBUX Ta
€JIEKTPOHHHUX HOCISX.

JIPH-2 OniHIOBaTH NEPCHEKTUBU PO3BUTKY HAaHOTEXHOJIOTII B XIMIYHIH raiysi; — — IpOBOAUTH
HAyKOBI JOCHI/DKEHHS B NpOIleci HaBYaHHSA, BMITH aHali3yBaTH Ta y3aralbHIOBATH
OTpHMaHi pe3yabTaTH;-IEMOHCTPYBATH MEXTUCIUTUTHHAPHAN XapakTep
HAHOTEXHOJIOTT;

— OLIHIOBaTH OCHOBHI HayKOBO-TE€XHIUHI MpPOOJIEMH HAHOTEXHOJOTIi 1 HampsIMKH
PO3BUTKY IIi€1 MEepCEeKTUBHOI rany3i B YKpaiHi.

3 BA3OBI AMCHUMIIJITHA

Ha3pa qucuuniiinm 3100yTi pe3yJIbTaTH HABYaHHS

B7®i3uyna ximis; . . .. )
> 3HaTu MaTeMaTHKy, Qi3UKY 1 XIMil0 Ha piBHi, HEOOX1THOMY

JUTSL TOCSITHEHHS Pe3y/bTaTiB OCBITHBOT MPOTpamH.

KopekTHo BUKOpUCTOBYBATH y IpodeCiifHii AisTBHOCTI
TEPMIHOJIOTII0 Ta OCHOBHI TOHATTS XiMil, XIMIYHHX
TEXHOJIOT1H, MpoiieciB i 001aHaHHS BUPOOHUIITB XiMIYHUX
PEYOBHH Ta MaTepiajiiB Ha iX OCHOBI.

3HAaTH 1 pO3YMITH MEXaHI3MH 1 KIHETUKY XIMIYHHX IPOLIECIB,




Ha3Ba aucuuniainum

3100yTi pe3yabTaTH HABYAHHS

e(eKTUBHO BUKOPUCTOBYBATH X IMPH MPOCKTYBaHHI 1
BJIOCKOHAJICHHI TEXHOJIOTIYHUX MPOIIECIB Ta arapariB
XIMIYHOT TPOMHCIIOBOCTI.

3nificHIOBAaTH SIKICHUM Ta KUIBKICHMH aHali3 pPEeYyOBHH

HEOPraHiYHOTO Ta OpTaHiYHOTO MOXOJ[KCHHS,
BUKOPUCTOBYIOUM  BIJIIMOBIHI ~ METOAM  3arajJibHOi  Ta
HEOpPraHiyHOi, OpraHivyHOi, AaHANTHYHOI, (I3UYHOI Ta

KOJIOTIHOT XiMil.

®d5 3aranpHa XIMIYHA TEXHOJIOTIA

KopektHe BuUKOprCTOBYBaTH Y IpoeciitHiil AisSTbHOCTI
TEPMIHOJIOTI0 Ta OCHOBHI MOHATTS XiMii, XIMIYHHX
TEXHOJIOT1H, MPOIIECiB 1 00J1aTHAHHS BUPOOHHUIITB XIMIYHUX
PEUYOBHH Ta MaTepiaiiB Ha IX OCHOBI

3HaTH 1 pO3YMITH MEXaH13MU 1 KIHETUKY XIMIYHUX ITPOLECIB,
e(eKTHBHO BUKOPUCTOBYBATH X IPU MPOEKTYBaHHI 1
BJIOCKOHAJICHH] TEXHOJIOT1YHHUX MPOIIECIB Ta anaparis
XIMI9HOT TPOMUCIIOBOCTI

Po3pobmisiti 1 peani3oByBaTH MPOEKTH, IO CTOCYIOThCA
TEXHOJIOTIH Ta 00JIaqHAHHS XIMIYHUX BHUPOOHHUIITB, Oepydi J0
yBaru Wi, pecypcH, HasBHI OOMEXKEHHs, COLIalbHI Ta
€KOHOMIYHI aCTIeKTH Ta PU3HKH.

Po3yminHs XiMiuHOI 1HXKEHEpii SK CKJIaJHUKAa Cy4acHUX
HAYKHU 1 TEXHIKH, ii MicLi Y PO3BHUTKY iHXEHepii, yKpaiHChKO1
JIEp>KaBU Ta 3arajJbHOCBITOBOI KYJIbTYPH.

4 OBCAT 1 PO3MOAIN 3A ®OPMAMM OPTAHI3AIIIL OCBITHBOI'O
HPOLHECY TA BUIAMU HABYAJIBHUX 3AHATDH

oo Po3noais 3a popmamu HABYAHHS, 200UHU
Buja HaBYaJbHUX | 3 § JeHHA 3a04HA

(=] " "

3aHATDH S R ayIMTOpHI1 caMocCTiiHa ayIMTOpHI1 caMocCTiliHa
3aHATTA p060Ta 3aHATTA poGOTa

JIEKIIHHI 120 26 94 6 114
Jlaboparopui i 120 39 81 6 114
NPaKTUYHI
PA3OM 240 65 175 12 228

5 IPOTPAMA JUCHUIIJIITHA 3A BUJAMU HABYAJIBHUX 3AHATH

Oocsr
Hndpu
JTPH Buau Ta TeMaTHKa HABYAJBHUX 3aHATH CKJIA/IOBHX,
200UHU
JIEKIII 120
1. OcHOBHi NOHATTS HAHOTEXHOJIOTII.
JAPH-1 | HanoedexTu it HaHOOO'€KTH B Tpupoi. MyabTiIUCIUITITIHAPHHIHA 8
XapakTep HAHOIHIYCTPIi.




Pa3BuTOK HaHOHAYKH, HAHOTEXHOJIOT1i, HAHOBUPOOHHUIIBA, 1X
XPOHOJIOTHSI.

JIPH-1
JIPH-2

2. 0O0'exTH nocaigxenHsi HaHoTexHoJorii. Kiacudikauin
00'€KTIB HAHOTEXHOJIOT1I.

CtpyKTypa 1 BIaCTUBOCTI HAHOCTPYKTYPHUX MaTepiaii. [IpuHimmm
kiacudikamii HaHOMaTepialiB: 32 TEOMETPHUYHUM IIPHHLIUTIOM;
00'eMHHMX HaHOMAaTEpiaTiB 3a CKJIAJ0M, PO3MOALIOM 1 (hOPMOIO
CTPYKTYpPHUX CKIIAJIOBHX; 32 ITOXO/KEHHSM (HaHO0a3icoM) 1
TonoJIori€ro (6e3nepepBHICTIO).

HanouacTuHkH, KJIacTep, HAHOCTPYKTYPH, CTPYKTYPH 3
KBAaHTOBOPO3MIpHHUM e(peKTOM (KBAaHTOBI MU, KBAHTOB1 HUTKH,
KBaHTOBI TOYKH).

10

JIPH-1
JIPH-2

3. MeToau Bi3yaJizamii Ta 10C/TiIKeHHSI HAHOYACTHHOK

EnexTpoHHa MIKpOCKOMIS: MPOCBiYyl0Ya Ta CKaHyrO4Ya. 30HI0BA
MIKPOCKOMIS: CKaHyloua TyHeJIbHa MiKPOCKOIIisl; aTOMHO-CHJIOBA
MIKpPOCKOIIisl; CKaHyI04a ONTUYHA MIKPOCKOITiST; MarHiTO-CHIIOBAst
Mmikpockomis (ACM). udpakuiitni meroau: peHTreHorpadis;
mudpaxiis HeMTpoHoB. Po3mmpena ancopOiis peHTI€HOBCKIX
npoMeHiB. PeHTreHodmroopecieHTHa CIIEKTPOCKOTTIS.

Macc-cnekrpomerpist. CrieKTpaibHi METOIH JOCTIKESHHS:
enekTpoHHa OKe-CIeKTPOCKOMIs: paMaHiBChKa CIIEKTPOCKOITIS;
¢doroemiciiiHa CIEKTPOCKOIIIS;, SAepHUI MarHiTHUi pezonanc (IMP);
eJIeKTpOHHMI napamarHuTHUH pezonanc (OI1P). HanorectyBanus

JIPH-1
JIPH-2

4 OrpumanHs i cTabiizanisa HAHOYACTHHOK.

XiMiuHe BIIHOBIICHHS. Peakiiii B MUIieiax, eMyinbCisX i
JCHIpUMEpaXx.

®doT0- Ta pagianiifHO-XIMIYHE BITHOBJICHHSI.

Kpioximiunuit cunte3 ®iznuni Mmeroau. YacTuHku pizHOI popmu 1
TUTIBKU

10

JIPH-1

5 Oco06.,1MBi BJACTHBOCTi pe4OBHHHM B BUCOKOAUCIIEPCHOMY CTaHi

YMOBH 1 NPUYMHY BUHUKHEHHS PO3MIPHUX ePeKTiB. BHyTpimHiii 1
30BHIIIHIN po3MipHuil epekt. Mexani3m BruuBy. Di3uuHi sBUIIA,
MOB'S13aH1 3 MPOSIBOM PO3MIPHUX €(PEKTIB (3HMKEHHS TEMIIEpaTypu
IUIABJICHHS, €JIEKTPUYHI Ta MarHITHI BJACTUBOCTI HAHOYACTHHOK).

KinetnuHi 0co0IMBOCTI XIMIUHUX MPOIIECIB HA MTOBEPXHI
HaHOUYACTHHOK. Jlesiki TepMOAMHAMIYHI 0COOIMBOCTI HAHOYACTHHOK

JIPH-1
JIPH-2

6. MeToaH CHHTe3y HAHOCTPYKTYPOBAHUX MaTepiajiB

Metoau cuHTE3y HAHOYACTHHOK: TIPUHIIAITN 3HU3Y-Bropy i 3BEpXy-
BHU3. XIMiUHI METOIM CUHTE3y. MeTO/IM CHHTE3y HAaHOKPUCTAIIYHUX
nopomkiB. [IpuHIMIM OTpUMaHHS MOHOJHMCIIEPCHUX YaCTHHOK.
MoOXIJIMBOCTI yIpaBIliHHS po3MipamMu 1 HOpMOIO HAHOYACTUHOK MPH
BUKOPHUCTAaHHI PI3HUX METO1B cuHTe3y. OTpUMaHHS YaCTUHOK TUITY
A7Ip0-000JI0OHKA.

I"azodasznuii cunrtes (konaeHcania napu) [lnazmoxiMigyHuil cuHTE3:
Ta3zepHa a0JIsIisl. OCaKEHHS 3 KOJIOITHUX PO3YUHIB, TEMILTATHHUHA
CUHTE3, 30JIb-T€JIb MpoI1iec. TepMiuHe PO3KIaAaHHs 1 BITHOBICHH..

MexaHocuHTe3. JleToHaliiH1I CHHTE3 1 eJIeKTPOBUOYX

10

JIPH-1
JIPH-2

7. ByrjieneBi HAaHOCTPYKTYpPH

AnotponHi Moaudikarii kapOoHy. @ysepeH Kak HOBa aJlOTPOITHA
dhopma kapOoHYy.

CtpykTypa, OCHOBHI METOM OTPUMAaHHs, BIACTUBOCTI (yrepeHa,
MOTEHIIIIHI 0071acTi 3acTocyBanHs. HeByrnenesi dynepern




JIPH-1
JIPH-2

8. ByrueuneBi HaHOTPYOKH

3arnoBHEHHS BHYTPILIHIX TOPOKHUH; HIETITICHHS (PYHKI1IOHATBHUX
TpyI; TPYOKH SIK MaTPHIl; BIIPOBAHKCHHS aTOMIB 1 MOJICKYJI B
OararomapoBi TpyOKu

HeByrnenesi HaHOTPYOKH

10

JIPH-1
JIPH-2

9. O0'ekTH cynpamMoJieKy/JIsipHol Ximil

Heopraniuni HaHoMarepiaiau. AIMa3oinu.

I"a30Bi rigparu. Knactepu B razax.

TIPH-2

10. OTpuMaHHsI HAHOKPHUCTAJIYHUX MaTepiatiB

KomnakryBansst mopomkiB OcakeHHs Ha MiKIaIKYy:
MOJIEKYJISIPHO-ITYYKOBa SMTUTAKCHUS, ra30(a3HAIOYH STTUTAKCHS,
enuTakcus 3 pigkoi ¢asu, Tonoximiuni npouecu. CVD i PVD
IPOIIECH .

Kpucranizamis amop¢pHux criaBiB. [HTEHCHBHA ITacTUYHA
nedopmartis

JIPH-1
JIPH-2

11. KaraJui3 Ha HaHOYacTUHKAX. Posib cTaHy nmoBepxHi i
NMOBEPXHEBUX peaKiiii B HAHOXIMIl

Hanoposmipawuii kataii3. 3aJ1eKHICTh KaTATITUHIHUX BIACTHBOCTEH
KJIacTepiB Bij ix OymoBu 1 po3mipiB. KatamiTuuHi B1acTUBOCTI
HAaHOYACTUHOK METAaJIiB 1 HaIliBIPOBIJHUKIB. BukopucTanus
HAHOYACTHMHOK METaJiB JJIsl CTBOPEHHS OiMeTaIeBUX KaTaai3aTopiB

JIPH-2

12. Peakuii okcuais.

Cra0inizaliss HAHOYACTHHOK 32 PaXyHOK peakiliii yTBOPEHHS OKCH/IIB
BukopucTaHHs HAHOKPUCTATIYHUX OKCHUIIB JIY’)KHO3EMEIbHUX
METAJIB s Ie3aKTUBAIlil 00MOBUX OTPYHHHUX PEYOBHUH

10

JIPH-1
JIPH-2

13. HaniBnpoBiHNKH i ceHcopH.

Merton cralinizauii HamiBOpoBIAHUKIB. OTpUMaHHS 0araTomapoBux
TUTIBOK /71l CTBOPEHHS] HOBUX THITIB CBITJIO/NIOAIB 1 HEMHIAHUX
ONTUYHUX MPUCTPOIB 1 CTPYMONPOBITHUX ILTIBOK.

CeHcopHi MaTepiaau Ha OCHOB1 HaIiBIPOBOIHIKOBUX OKCH/IIB 1
TeTePOCTPYKTYP

doToximist 1 HaHO(OTOHIKa.

Hanouactuuku B 01010111 Ta MEIUIIMHI

14.IlepcneKTHBH 3aCTOCYBAHHS JJOCATHEHb HAHOTEXHOJIOTIi B
XiMiyHi#d ramy3i. Mo:iIuBi eKOJIOTIYHI Ta comiajibHi HaCTIIKH
3acTOCYBaHHsI  HaHoTexHouioriii. IlepcmekTMBH  PO3BHUTKY,
3aBJaHHA KPaKTOCPOYHHX, CepeHbOCTPOKOBHUX i
AOBIrOCTPOKOBHX NPOEKTIB

14

JIABOPATOPHI ta IPAKTHYHI 3AHATTSA

120

JIPH-1
JIPH-2

1. Texuika Oe3neku npu poOOTI 3 JpPKEpelIaMU 10HI3YIOHUOTO
BUIIPOMIHIOBaHHS.

10

2. Po3paxyHOK KUIBKOCTI aTOMIB Ha ITOBEPXHI HAHOMATEpiamy

23

3. Po3paxyHok Macu rpa)eHOBOro MeTa KyTHHUKA.

23

4 Po3paxyHOK JOBKWHU HAHOCTPIXKHS ATFOMIHIIO

23

5. Po3paxynok OTpuMaHHS HAHOAUCIIEPCHUX MOPOIIKIB OKCUTY
tutany (IV).

23

6. Po3paxyHOK HAaHOYACTOK KapOOHATY KAJIBITIIO B PO3YiHi.

23

7. PozpaxyHOK OTpHMMaHHs HAHOAJIMAa3iB 3 BYIJIELIO.

23

8. Po3paxyHOK HaHOKJIaCTEepiB MOJIIOACHY

23

9. Po3paxyHok cuHTE3y HaHOMOPOMIKiB ckiaaxy LaMnO3.

23

10. Po3paxyHOK MaTepiagbHOTro 6ajJaHcy OTPUMAaHHS HAHOYACTHHOK

23




cpibia
11. Po3paxyHOK THCKY Haci4eHO1 BOASIHOT IMapH HaJ HAaHOKJIACTepaMu 23
BOJIH.

PA3OM 240

6 OHIHIOBAHHS PE3YJIBTATIB HABUAHHA

Ceptudikalris TOCATHEHb CTYIEHTIB 31MCHIOETHCS 3a JOIMOMOIOI0 IPO30PHX
IPOIEAYP, IO TPYHTYIOTHCSA Ha 00’ €KTHUBHHUX KPHUTEPisAX BiAMoBigHO A0 IlomokeHHs
yHiBepcuTeTy «IIpo oriHIOBaHHS pe3yJbTaTiB HaBYaHHS 37100yBayiB BUIIOT OCBITH.

JlocarHYyTHH ~ piBeHb  KOMIIETEHTHOCTEH  BITHOCHO  OYIKYyBaHHMX, IO
171eHTHU(hIKOBaHUM MMiJT 4Yac KOHTPOJIbHUX 3aXO/liB, BiIOOpa)ka€ peaibHUM pe3ysibTat
HABYaHHS CTYJICHTA 3a IUCUHUILIIIHOIO.

6.1 Ikaaun

Or1iHIOBaHHS HaBYAIBHUX JOCATHEHBb 37100yBauiB BHINOiI OCcBITH HTY «JIII»
3MIMCHIOETBCS 32 perTHHroBoio (100-0ayibHOI0O) Ta I1HCTUTYILIMHOIO TIKajJaMHu.
OcranHs HeoOXxifHAa (3a OGQILIMHOI BIACYTHICTIO HAIIOHAJIBHOT IIKadu) MJiA
KOHBepTallli (MepeBe/leHHs) OILIHOK 3J00yBadiB BHINOi OCBITHM PI3HUX 3aKJIaJiB
(Tabymi 6.1).

Tabmuis 6.1 — Hlkanu ouiHIOBaHHS HAaBYAJIbHUX JOCSATHEHb 37100yBauiB BUIIOi ocBiTH HTY
«JIIT»

PelituHrosa IHcTuTYLITHA
90...100 BiIMiHHO / Excellent
74...89 no6pe / Good
60...73 3a10BUIbHO / Satisfactory
0...59 He3anoBiabHO / Fail

Kpenutyn HaBYaJibHOI JUCHUIUIIHM 3apaXOBYETHCS, SKIIO CTYACHT OTPHUMAaB
MIJCYMKOBY OILIIHKY He MeHme 60-tu OanmiB. Hwukya oOLHKAa BBaXKaeTbCA
aKaJeMIYHOI0 3a00ProBaHICTIO, 110 MiJISTaE JKBiAAIli BiAMOBIAHO a0 [lonoxeHHs
po opraxizaiiito ocBiTHbOro nporecy HTY «IIT».

6.2 3acoOm Ta npouexypu

3MiICT 3ac00iB J1arHOCTUKH CIPSIMOBAHO Ha KOHTPOJb PIBHS CPOPMOBAHOCTI
3HaHb, YMiHb, KOMYHIKaIlli, aBBTOHOMHOCTI Ta BIJMOBIIAJILHOCTI 3700yBaya BHUIIOT
OCBITM 3a BuUMoramu 6-ro kBamidikauiinoro piHs HPK mig uvac agemoncrtparii
perIaMeHTOBaHUX poOOYOI0 IPOrPaMOI0 pe3yIbTaTiB HABUAHHSI.

3100yBay BHIIOI OCBITH HAa KOHTPOJBHUX 3aX0JlaX MAa€ BUKOHYBATH 3aBJIaHHS,
OpIEHTOBAHI BUKJIFOYHO Ha JEMOHCTPAIIII0 TUCIUIUTIHAPHUX PE3yIbTaTiB HABUAHHS.

3acobu IarHOCTHKHM, IO HAJarloThCs 3700yBauaM BHUIIOI OCBITHM Ha
KOHTPOJIbHUX 3aX0JaxX Yy BHUIVISAAl 3aBlaHb JUIsI MOTOYHOIO Ta MiJICyMKOBOTO
KOHTPOJIt0, (OPMYIOTHCSl IIIISXOM KOHKpETH3allli BUXITHUX JaHUX Ta CIOCOO0Y
JE€MOHCTpALii TUCIUIUTIHAPHUX PE3yIbTaTiB HAaBYAHHS.




3acobu A1arHOCTUKH (KOHTPOJIbHI 3aBJaHHs) AJIsl IOTOYHOTO Ta MiJCYMKOBOTO
KOHTPOJIIO JTUCIUILIIHU 3aTBEPKYIOThCS Kadeaporo.

Buan 3aco0iB TiarHOCTHKH Ta MPOILEAYpP OIlIHIOBAaHHSA IS IMOTOYHOTO Ta
M1JICYMKOBOTO KOHTPOJIIO JUCIUIUIIHM MOJIaHO y Tabuii 6.2.

Tabnuis 6.2 — 3acobu 11arHOCTUKY Ta MPOIIEAYPH OIlIHIOBAHHS

[IOTOYHUU KOHTPOJIb ICYMKOBUU KOHTPOJIb
HaBYaJIbLHE 3aco0u HpoLeypH 3aco0u HpoLesypH
3AHATTA J1arHOCTUKHU JH1arHOCTUKHN

JIEKIIT TECTOBI BUKOHAHHS

KOHTPOJIbHI 3aBJAHHSA T Yac

3aBJaHHs 3a JIEKIIii

: KOKHOIO TCMOIO eK3aMeHali}iHa| CKJIaJaHHs iCIIUTY

PaKTHYHI KOHTPOJIbHI BUKOHAHHSI 3aB/AHb | 15 07a

3aBJIaHHA 32 i1 Yac IPaKTUIHUX

KOXKHOIO TCMOIO |3aHATH

nabopaTopHI | MepeBipKa Ta BUKOHAHHS
3aXUCT 1a00paTOPHUX
poOit

[lin 4Yac TOTOYHOrO KOHTPOJIIO JIEKIIMHI 3aHATTS OI[IHIOIOTHCS UISIXOM
BU3HAYCHHS SKOCTI BUKOHAHHS TECTOBUX KOHTPOJHLHUX KOHKPETH30BAaHUX 3aBJ/IaHb.
JlabopaTopHi 3aHATTSA OIIHIOIOTHCS SIKICTIO BUKOHAHHS JabopaTopHOi poboTH, ii
3aXHMCTY 1 BIJMOBICH HA KOHTPOJIbHI MTUTaHHS.

SIK110 3MICT TIEBHOTO BHJIY 3aHATH MiAMOPSAKOBAHO JIEKUIHBKOM JECKPUITOPaM,
TO 1HTErpajbHE 3HAYCHHS OIIIHKA MOXE BHM3HAYATHCS 3 YpaxXyBaHHSIM BaroBUX
Koe(]iIi€HTIB, 10 BCTAHOBIIOIOTHCS BUKJIAaueM.

3a HasBHOCTI PIBHS PE3YJbTAaTIB MOTOYHUX KOHTPOJIIB 3 YCIX BHJIIB HABUAIbHUX
3aHATh He MeHme 60 OaniB, MiACYMKOBUH KOHTPOJIb 3A1MCHIOETHCS IUIIXOM
BU3HAYEHHS CEPEIHbO3BAKEHOTO 3HAYEHHS MOTOYHMX OLIHOK 3700yBaya BHILOT
OCBITH.

He3anexxHo BiJl pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO KOXKEH CTYIEHT IiJl 4ac
exk3ameHy Mae npaBo BukoHyBath KKP, sxka MicTuTh 3aBHaHHS, 110 OXOIUTIOIOTH
KJIFOUOBI JUCIUIUTIHAPHI pe3yIbTaTH HaBYaHHSI.

Kinbkicte koHKpeTH30oBanux 3aBnanb KKP moBuHHA BiMOBITATH BiJIBEICHOMY
yacy Ha BukoHaHHS. Kinpkicte BapianTiB KKP mae 3a0e3neunTn iHauBITyami3allito
3aBIaHHS.

3HavyeHHs oIiHkM 3a BuUkoHaHHA KKP BH3HauaeTbcs cepeHBOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOUHHUM.

[aTerpanbHe 3HadyeHHs omiHku BukoHaHHS KKP wMoke Bu3Hauathcs 3
ypaxyBaHHSIM BaroBUX KOE(QIII€HTIB, 10 BCTAHOBIIOETHCA Kadeaporo Mg KOKHOTO
neckpunropa HPK.



6.3 Kpurepii

PeanbHl pe3ynbratd HaBYaHHS CTYACHTa 1ICHTU(DIKYIOTHCS Ta BUMIPIOIOTHCS
BITHOCHO OYIKYBaHHUX IIiJ{ YaC KOHTPOJBHHUX 3aXOJIB 32 JIOTIOMOTOI0 KPHUTEPIiB, IO
OTUCYIOTH JIii CTyACHTa I JEMOHCTpAIIi]l TIOCATHEHHS PEe3y/bTaTiB HaBYaHHSI.

JIist  OLIHIOBAaHHS BHWKOHAHHS KOHTPOJBHUX 3aBJaHb IIiJI Yac TOTOYHOTO
KOHTPOJIIO JICKIIMHUX 1 MPAKTUYHUX 3aHATh B SIKOCTI KPUTEPis BUKOPUCTOBYETHCS
KOe(DIIIEHT 3aCBOEHHS, 1110 ABTOMATHYHO aJalTye€ MOKA3HUK OIIIHKHU 10 PEHTHHTOBOL
IIKAJIH:

Oi =100 a/m,

€ a — YUCIO MpPaBWIBHUX BIAMNOBIAEH a00 BUKOHAHUX CYTTEBUX OIepalliil
BIIMOBIJTHO /IO €TaJOHY PIlIEHHS; M — 3arajbHa KUIbKICTh 3allUTaHb a00 CYTTEBUX
orepariii eTaJoHy.

KoMriiekcHi  KOHTpOJIbHI POOOTH OLIHIOIOTBCS E€KCIIEPTHO 3a JOMOMOIOIO
KPUTEPIiB, 1110 XapaKTePU3YIOTh CITIBBIJTHOIICHHS BUMOT JI0 PIBHS KOMIIETEHTHOCTEH
1 TOKa3HMKIB OI[IHKH 32 PEUTUHTOBOIO HIKAIO0.

3MICT KPUTEPIiB CIIUPAETHCA HA KOMIIETEHTHICTHI XapaKTePUCTUKH, BU3HAYCHI
HPK s piBHsI OakayiaBpa BHIIOi OCBITH (1T0AaHO y Tabuuil 6.3).

Tabnuus 6.3 — 3aranbHi KpUTepli JOCATHEHHS Pe3yJIbTaTiB HaBUYaHHS ISl 6-TO
kBaumidikaiiitHoro pisas 3a HPK

Ckiianosi onucy . C
KBaipikauiiiHoro Bumoru 110 3HAHD, yMlHL/H.a.BI/I'—IOK, KoMyHiKauii, Hox:aanmc
. BiiMOBiTAABHOCTI | aBTOHOMIT OI[iHKHU
piBHS
3Hannus

KOHIIETITyaJIhbHI HayKOBi [BiImoBine BiAMiHHA — IpaBUIIbHA, OOTPYHTOBAHA, 95-100

Ta MPaKTHYHI 3HAHHSA, |OCMHUCIEHA. XapaKTepU3y€e HAsBHICTD:

KPUTUYHE OCMHCIICHHS |- KOHIICITYaIbHUX 3HAHB;

Teopii, IPUHIIUIIIB, - BICOKOT'O CTYTIEHIO BOJIOAIHHS CTAHOM MHUTAHHS;

METO/IIB 1 TOHSATH Y - KPUTUYHOT'O OCMMCIIEHHSI OCHOBHUX TEOP1H, IPUHLHUIIIB,

cdepi npodeciitHoi METO/IiB 1 TOHATH Y HaABUAHHI Ta MpodeciitHiil TiaIbHOCTI

MisUTBHOCTI Ta/abo BinnoBie MiCTUTE HETpyOi TOMUJIKH 200 OTTUCKH 90-94

HaBYaHHS BiamoBins npaBHibHA, ajie MAa€ TIEBHI HETOYHOCTI 85-89
BinmoBias mpaBuUibHa, aje Ma€e MeBHI HETOYHOCTI i 80-84
HEJIOCTAaTHHO OOTPYHTOBAHA
BinmnoBias mpaBuUiibHA, aje Ma€ MIEBHI HETOYHOCTI, 74-79
HEJ0CTaTHRO OOTPYHTOBAHA Ta OCMHCIICHA
Binnosine ¢pparMeHTapHa 70-73
BinmoBigs 1€MOHCTPY€E HEUITKI YSBIIEHHS CTYJEHTA MPO 65-69
00'€KT BUBYCHHS
PiBeHb 3HaHb MiHIMAJIBLHO 3a10BIILHUN 60-64
PiBeHb 3HAHb HE3aOBUILHUIT <60

Yminna/naguuku
morau0JIeH! KOTHITUBHI |BiANmoBias XapaKTepu3ye YMiHHSA: 95-100
Ta IPaKTHYHI - BUSIBJISITH [TPOOJIEMH;




Ckaanosi onmcy

XUOaMH.
JlocTaTHs 3p03yMUTICTh BiMOBII (JIOMTOBII) 3 HE3HAYHUMH

Xubdamu.

N BuMmoru 10 3HaHb, yMiHb/HABHYO0K, KOMYHiKaIlii, IToxa3zHuk
KBaJi(ikaniinHoro . . . .
. BiiMoBigaIbHOCTI | aBTOHOMIT OIiHKH
piBHS
YMiHHSI/HaBUYKH, - (hopMyIIOBaTH TiNOTE3N;
MaiCTEepHICTh Ta - pPO3B'sI3yBaTH MPOOIEMH;
IHHOBAIIHICTh Ha PiBHI,- 00MpaTH aIeKBaTHI METO/IU Ta IHCTPyMEHTAIbHI 3aC00H;
HEOOX1THOMY JIJIst - 30MpaTH Ta JIOTIYHO W 3pO3YMLJIO IHTEPIIPETYyBaTH
[PO3B’3aHHA CKIaJIHUX [iHPOpMAILIiiO;
CrieIiajTi30BaHMX 3a/1a4 1 |- BAKOPHUCTOBYBATH 1HHOBAIIIHHI ITIIXOIH JI0 PO3B’SI3aHHS
MPAKTUYHUX MPOOJIEM Y [3aBIaHHS
cthepi mpodeciiinoi Bianoiak XxapakTepusye yMiHHS 3aCTOCOBYBATH 3HAHHS B 90-94
MisUTBHOCTI 200 MPAKTUYHIN TiSUTBHOCTI 3 HErpyOUMU OMUIIKAMHU
HaBYaHHS BinnoBine Xxapakrepu3ye YMiHHS 3aCTOCOBYBATH 3HAHHS B
MPAaKTUYHIN JISUTBHOCTI, ajle Ma€ MeBHI HETOYHOCTI IPH 85-89
peanizailii oJHi€T BUMOTH
BianoBine xapakTepu3ye YMiHHS 3aCTOCOBYBATH 3HAHHS B
MPaKTHYHIN TISTILHOCTI, ajle Ma€e TIEBHI HETOYHOCTI MPpH 80-84
peastizariii IBOX BUMOT
BinnoBine XxapakTepu3ye yMiHHS 3aCTOCOBYBATH 3HAHHS B
MPAaKTUYHIN JISUTBHOCTI, ajle Ma€ MeBHI HETOYHOCTI U 74-79
peaizallii TpboX BUMOT
BianoBine XxapakTepu3ye YMiHHS 3aCTOCOBYBATH 3HAHHS B
MPaKTHYHIN TISTIEHOCTI, ajle Ma€e TIEBHI HETOYHOCTI MPpHU 70-73
peaizallii YOTHPHOX BUMOT
BiI[HOBiI[I)‘ XapakTepusye YMIHHS 3aCTOCOBYBATH 3HAHHS B 65-69
MPaKTUYHIN TisUTbHOCTI PY BUKOHAHHI 3aBJIaHb 32 3pa3KoM
Bi)IHOBiI[I)‘ XapaKTepHU3ye 3aCTOCOBYBATH 3HAHHS MIPU 60-64
BUKOHAHHI 3aBJIaHb 33 3pa3KOM, aJie 3 HETOYHOCTSIMHU
piBE€Hb YMiHb HE3aJ0BITHHHUIA <60
Komynikayia
® TOHECEHHS 70 BinbHEe BOJIOMIHHS TPOOIEMATHKOIO TaTy3i. 95-100
(baxiBIiB i 3po3yMmiicTh BianoBiai (gomoBizai). Moaa:
He(axiBIliB - PaBHUJIbHA,
iHdopmarrii, 11e#, - UHCTA;
npobiuem, pilieHb, |- SICHA;
BJIACHOTO JIOCBiAYy Ta |- TOYHA,
apryMeHTarlii; - JIOT14Ha,
©30i1p, iHTEepIpeTalliss |- BUPa3Ha,
Ta 3aCTOCYBAHHS - JJAKOHIYHA.
TaHHX; KomyHikariiifHa cTpaTeris:
e CIILIKYBAHHS 3 - TTOCTIIIOBHUH 1 HECYTIEPEWINBHI PO3BUTOK JTYMKH;
npodeciiiaux murapp, HAABHICTb JOTYHAX BIACHUX CY/DKCHB;
y TOMy 9HCIi - JOpeyHa apryMeHTaIlii Ta i BiIMOBiAHICTh BiJICTOIOBAaHUM
1HO3eMHOI0 MOBOIO,  [TOJIOXKEHHAM,
YCHO Ta MHCbMOBO |~ IIPABIJIBHA CTPYKTYPa BIAMOBII (Z0MOBLAL);
- IPaBWJIBHICTH BIAMOBIJCH HA 3aMUTAHHS;
- JIOpeYHa TeXHIKa BIAMOBIACH Ha 3alTUTAHHS,
- 3[aTHICTh POOUTH BUCHOBKH Ta (hOPMYITIOBATH MPOMO3HII{
JlocTaTHe BOJOMIHHS MPOOIEMATHKOIO TaTy31 3 HE3HAYHUMHU 90-94




Ckaanosi onmcy
KBaJi(ikaniiiHOro
piBHs

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHIKaLil,
BianmoBigaabHOCTI i aBTOHOMII

IHoka3HukK
OLIIHKH

JlopedHa KOMyHIKaIliiiHa cTpaTeris 3 He3HAYHUMHU XUOaMHu

J1oOpe BOJIOIHHS MTPOOJIEMaTHKOIO TalTy31.

JloOpa 3po3yMmisicTh BiAMOBiAL (OMOBII) Ta JOpeUHA
KOMYHIKaIliliHa CTpaTeris (CyMapHO HE Peali3oBaHO TPH
BHMOTH)

85-89

JloOpe BoJIOIHHS MTPOOJIEMaTHKOIO TalTy31.

Jlo6pa 3po3yMisicTh BiAMOBiAL (JOMOBII) Ta JOpeUHA
KOMYHIKaIliliHa cTpaTeris (CyMapHO HE peai30BaHO YOTHPHU
BHMOTH)

80-84

JloOpe BoJIOIHHS MTPOOJIEMAaTHKOO TalTy31.

JloOpa 3p0o3yMUTTICTh BiIIOBIII (JIOMIOBi/L) Ta JOpeYHa
KOMYHIKaI[iliHa cTpaTerisa (CyMapHO He peani3oBaHo I’ STh
BHMOT)

74-79

3a10B1IbHE BOJIOIHHS MPOOIEMATHKOO Taly3i.
3a10BITbHA 3pO3yMITICTh BIJMOBII (JOMOBI/I) Ta JOpEYHA
KOMYHIKaI[iliHa cTpaTeris (CyMapHO He peaii3oBaHo CiM
BHMOT)

70-73

UacTkoBe BOJIOAIHHS MPOOIEMATHKOO Taly3i.
3a10BITbHA 3pO3yMITIICT BiIOBII (JOMOBiI) Ta
KOMYHIKaI[iliHa cTpaTerisa 3 Xxubamu (CyMapHO He
[peaJTi30BaHO JICB’ Th BUMOT)

65-69

@dparmMeHTapHe BOJIOAIHHS MPOOIEMAaTHKOO TaTy3i.

3a10BiIbHA 3pO3YMLIICTh BIAMOBIAL (HOMOBIIL) Ta

KOMYHIKaIliliHa cTpaTteris 3 xubaMu (CymMapHO He
easizoBaHo 10 Bumor)

60-64

PiBenb KOMyHIKaIlil HE3aJOBIIILHUN

<60

Bionosgioansnicmo i aemonomin

® YIIpaBIIiHHSA
CKJIa/IHOIO TEXHIYHOIO
abo npodeciiiHoro
TUSITTBHICTIO YU
MIPOEKTaMH;

® CIIPOMO>KHICTb HECTH
BIAMOBI1AAJIBHICTE 3a
BHUPOOJICHHS Ta
YXBaJIEHHS PIILIEHb Y
Herepen0auyBaHuX
poboumnx Ta/abo
HaBYAJIbHUX
KOHTEKCTax;

¢ hopMyBaHHs
CY/’KEHb, 110
BPaxOBYIOTh
collianbHi, HAYKOBI Ta
€TUYHI aCTICKTH;

e opraizaris Ta
KEPIBHUIITBO
npodeciitaum

BiaminHe BOJIOIHHS KOMIIETCHI[ISIMA MEHEKMEHTY
0COOUCTOCTI, OPIEHTOBAHUX Ha:

1) ynpaBiiHHS KOMIUIEKCHUMU IPOEKTaMHU, 1110 niepeadavae:
- TOCJITHUIIbKUI XapaKTep HaBYAIbHOI iSIBHOCTI,
MM03HAaYeHa BMIHHSM CaMOCTIMHO OLIIHIOBaTH PI3HOMAaHITHI
PKUTTEBI CUTYaIlii, SBUIA, (AKTH, BUSBIISTH 1 BiICTOIOBATH
0COOHUCTY MO3HILIIO;

- 3JIaTHICTH 0 POOOTH B KOMaH/Ii;

- KOHTPOJIb BJIACHUX JIiif;

2) BiIMOBIAANIbHICTD 32 IPUUHSTTS PIIICHb B
Hernepe10aYyBaHNX YMOBAX, IO BKITFOYAE:

- OOTpYHTYBaHHS BJIACHUX PIillleHb TOJOKEHHIMU
HOPMaTUBHOT 0a3M rajy3eBOro Ta JIep>KaBHOTO PiBHIB;

- CAaMOCTIMHICTB ITiJT YaC BUKOHAHHS ITOCTABJICHUX 3aB/IaHb;
- IHII[IaTUBY B OOrOBOPEHHI MPo0IIeM;

- BIIIOB1ZAILHICTD 33 B3a€MOBIIHOCHUHH;

Ta/abo rpym oci0, 1o nepeadavae:

- BUKOPUCTaHHS NMPOQeCiiiHO-OpiEHTOBHUX HABUYOK;

- BUKOPHUCTaHHS JJOKa31B 13 CAMOCTIHHOIO 1 IPaBUIIbHOIO
ApryMEHTaIlI€10;

- BOJIOZIHHS BCIMa BHAAMH HAaBYAILHOI MISIIBHOCTI;

3) BIANOBIAATBHICTH 3a MPOQECIitHII pO3BUTOK OKpEeMHUX OCi0

95-100




Ckaanosi onmcy

‘e - Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHIKaLil, ITokaznuk
KBaJi(ikaniinHoro . . . .
. BilNOBiaAbHOCTI i ABTOHOMII OIiHKH
piBHS
PO3BHUTKOM OCi0 Ta  |4) 31aTHICTD J0 MOAAIBIIOTO HABYAHHS 3 BUCOKUM PiBHEM
IpyI; ABTOHOMHOCTI, 1110 ITepegdayae:
3/IaTHICTh - CTYIIIHB BOJIOJIHHS (DyH/IaMEHTAIbHUMH 3HAHHSAMU;
MPOJIOBXKYBATH - CAMOCTIMHICTh OIIIHHUX CY/’KCHbD;

HaBYaHHS 13 3HAYHUM |- BACOKUHN PiBEHb COPMOBAHOCTI 3aralbHOHABYAIBHUX
CTYIIEHEM aBTOHOMii |[yMiHb 1 HABUYOK;
- CaMOCTIMHMIA IOITYK Ta aHali3 Jukepel iHdopmarii

'YIieBHEHE BOJIOAIHHS KOMITETCHIIISIMU MEHEDKMEHTY 90-94
0cOOUCTOCTI (HE peai3oBaHoO /1Bl BUMOTH)

JloOpe BOJIOIHHS KOMIETCHITIIMA MEHEKMEHTY 85-89
0cOOMCTOCTI (HE peari3oBaHO TPU BUMOTH)

Jlo6pe BOOAIHHS KOMIIETEHIIIMUA MEHEIKMEHTY 80-84
0coOMCTOCTI (HE peari3oBaHO YOTHPH BHMOTH)

Jlo6pe BOOAIHHS KOMIETEHIIIMA MEHEKMEHTY 74-79
0CcOOHCTOCTI (HE peaTizoBaHO MIICTh BUMOT)

3a/10B1IbHE BOJIOIHHS KOMIIETEHIIIMUA MEHEIKMEHTY 70-73
0CcOOHCTOCTI (HE peaTi3oBaHO CIM BUMOT)

3a/10BiIbHE BOJIOJIIHHS KOMIICTCHIIISIMH MEHEDKMEHTY 65-69
0COOMCTOCTI (HE peasi3oBaHO BiCiM BUMOT)

PiBeHh AaBTOHOMHOCTI Ta BiITOBITAIIBHOCTI (PparMeHTapHUN 60-64
PiBeHbp aBTOHOMHOCTI Ta BiAMIOBIIaJILHOCTI HE3AJ0BIIbHUAN <60

7 ITHCTPYMEHTU, OBJIAIHAHHSA TA ITIPOT'PAMHE 3ABE3INEYEHHSA

TexHiuH1 3ac00M HaBYAHHS:

— — IMorenuiomerp - pH-metp (pH-150 MU; pH-673-M);

— Konopumerp goroenexkrpuunnii konueHtpauiinui (KOK-2MII);
— Konaykrometp (N-5721)

— Enextpomniu kamepna nadoparopua CHOJI 8,2 / 1100.

— IlepeminryBay MartiTHuit MM-2

Hucranmiitaa matdpopma MOODL.
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JlonmomixkHa JiTepaTypa

[Ipu BuBYeHI AUCIUIUTIHU «HaHoTexHOIOTIT B XiMiuHil Tamy3i», 32 paxXyHOK
BUKOPHCTAHHS JIOKATBHUX Ta TJ00AJIBHOI KOMIT'IOTEPHHX MEpEeX, CTYIACHTU
KOPHUCTYIOTHCSI HACTYITHUMH 1HPOpMAIIHHIME pecypcamu Ta 6a3aMu 3HaHb:

1. http://www.chem.msu.su/rus/elibrary/

Enextponna 616mioteka 3 ximii (JKypHanu, 0a3u JaHUX, KHUTH, MIIPYYHUKH Ta
1H.)

2 http://www.abc.chemistry.bsu.by/current/10.htm

Caiit Hagae O€3KOIITOBHUM JTOCTYII IO MIOBHOTEKCTOBHX KYPHATIB 3 XIMII.

3. http://chem.sis.nIm.nih.gov/chemidplus/

ba3u nanux mictatek iHGopmarliro 3 350 000 ximiyaux cronyk, 56 000 3 skux —
13 CTPYKTYpHUM 300pakeHHAM (aHTJL.).

4. www.openj-gate.com

Bigkputnii goctyn go Oumbm, HiK 3000 oxypHamiB 3 ximii  (aHrd.
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