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pednekcii. BoHa € OCHOBOIO aKTHBHOI CYCIJIBHOI 1 TpodeciiiHo-Tienaroriqaaoi mo3uiii cy0'ekTa, ska
CIIOHYKA€E JI0 IHHOBAIIMHOT MisTIHOCTI Ta cripuse 1i IpOoayKTUBHOCTI [3, ¢.267].

[HHOBAIlI/iHA KOMIIETEHTHICTH TIelarora — CcTeMa MOTHBIB, 3HAHb, YMiHb, HABHYOK, OCOOHUCTICHIX
SIKOCTEH Texarora, mo 3ade3neuye eeKTUBHICTh BUKOPUCTAHHSI HOBUX IEAAroTi9HUX TEXHOJOTIH ¥ poOOoTi
3 niTbMu. KOMITOHEHTaMHU 1HHOBAIifHOT KOMIIETEHTHOCTI MeNarora € moiHQpopMOBaHICTh MPO MeAaroriyHi
TEXHOJIOT1], HaJeXXHe BOJOAIHHS iX 3MICTOM i METOAMKOIO, BUCOKA KyJNbTypa BHKOPHCTaHHS iHHOBAaLill y
HaBYAIILHO-BUXOBHIA POOOTI, 0OCOOHMCTa TEepeKOHAaHICTh y HEOOXiMHOCTI 3aCTOCyBaHHs IHHOBAIIHHUAX
MEAAroriYHuX TEXHOJIOTIHN.

I'oTOBHICTH 10 IHHOBAIIWHOT JISUTBHOCTI € BHYTPIIIHBOIO CHJIOK), IO (hOPMY€E IHHOBAIIMHY TTO3HUIIIF0
nejarora. 3a CTPYKTYpOIO L€ CKJIaJHE IHTErpaTUBHE YTBOPEHHS, SIKE OXOIUIIOE PI3HOMAHITHI SIKOCTI,
BJIACTHUBOCTI, 3HAHHS, HABUIKHA OCOOHMCTOCTI. SIK OJMH i3 BOKIMBUX KOMITOHEHTIB MpodeciiiHol TOTOBHOCTI,
BOHA € MEPeIyMOBOIO e()EKTUBHOI MIsUILHOCTI IMeaarora, MakCHMaJbHOI peaiizallii Horo MOXKIHBOCTEH,
PO3KpHUTTS TBOpYOro TmoTeHmiany. Jhkepena TOTOBHOCTI [0 1HHOBAIIIWHOI JiSUTBHOCTI  CSTaloTh
po0IeMaTHKNA OCOOMCTICHOTO PO3BUTKY, MPOdeciiHOI CIIPSIMOBAHOCTI, MPodeciiiHOl OCBITH, BUXOBAHHS W
CaMOBHXOBaHHs, MPO(ECIHHOTO caMOBU3HAUeHHs nienarora [1, 150-167].

B iHHOBaLiHUX OCBITHIX MEPETBOPEHHSAX OCOOJMBO BHCOKMMH € BHMOTH JO PiBHA TEOPETUYHUX
3HaHb 1 IPAKTUYHOT MiATOTOBKU BUMTEIIS. BiH MOBUHEH yMITH CIIpSIMOBYBaTH HaBYaJIbHO-BUXOBHUI Mpoliec
Ha OCOOWCTICTh BHXOBAHIIA, BHOYIOBYBAaTH CBOIO MpodeciiiHy MISIBHICTH Tak, MO0 KOKEH yYEeHb MaB
HEOOMEXEHI MOKIMBOCTI Il CAMOCTIHHOTO i BUCOKOC(EKTUBHOTO PO3BHUTKY. A 1€ Yy MPUHLMUIIOBO 1HIINX
BHMipax BH3Ha4Ya€ MpoOJIeMaTHKy i 3MiCT mpodeciifHol Ta 0COOUCTICHOI MIATOTOBKH TeAarora, akTyalizye
HEOOXITHICTH CTBOPCHHS IEAArOTIYHUX CHUCTEM, 30PIEHTOBAHMWX Ha IHHOBAIIWHY IiSIBHICTH, 1 BiIITOBITHO
Ha TONIYK HOBUX MIiAXO/IIB JI0 MIATOTOBKY Maii0yTHHOT'O TeIarora.

[lenarory iHHOBaIifHOTO CHIPSAMYBaHHS IIiJ Yac HABYAJIbHO-BHXOBHOTO TpOLECY HEOOXiIHO BMITH
peari3oByBaTu:

e TICMaroriyHUH TyMaHI3M (IIOBipa 10O BHXOBAHIIIB, IoBara 10 iX OCOOMCTOCTi, TiTHOCTI,
BIIEBHEHICTh Y CBOTX 3[10HOCTSIX 1 MOKIIMBOCTSX );

e eMrariiiHe po3yMiHHsS BHXOBaHI[B (MparHeHHs 1 BMiHHS BiUyBaTH iHIIOTO sIK ce0e, po3yMiTH
BHYTPILIHIH CBIT BUXOBAHIIB, CIPUHMATH iX MO3HIIIi);

e CroiBpoOITHHLTBO (IIOCTYNOBE TMEPETBOPEHHS BHUXOBAHLIB Ha CIIBTBOPLIB MENarorivHoro
MPOIIECY);

e jianoriaM (yMiHHS CIyXaTH AWTHHY, IKaBUTUCS iI IyMKOIO, PO3BHBATH MiKOCOOHCTICHHI
JliaJIor Ha OCHOBI PIBHOCTI, B3aEMHOTO PO3yMIHHS 1 CIIIBTBOPYOCTI);

e 0coOWCTICHA TIO3UIiS (TBOPYE CAMOBHPAKEHHS, 3a SKOTO TIEAAror IOCTa€e IMepel BUXOBAHIIMU
HE SIK M030aBIeHNH 1HAMBIAyalbHOCTI (PYHKIIOHED, a K OCOOHMCTICTh, KOTPa Ma€ CBOIO AyMKY, BiJKpHUTa Yy
BHPaXEHHI CBOIX IMMOYYTTIB, eMOIIii) [2].
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MOJIEPHI3ALIA JIEPYKABHOI CUCTEMHU OCBITH
Bbonoapuyx O.B.
Ilonmasa, Ykpaina

OmHuM 13 HaWBKITUBIIMIUX 3aBIaHb YIOCKOHAJICHHS IEP)KaBHOI CHCTEMH OCBITH € MOJIEPHI3allis
YIpaBIIiHHS HETO.

VYrpaBiiHHS OCBITOIO y Cy4YacHUX yMOBax — IIe, HacaMIepen, VApaseuiHHA ii pO36UMKOM.
VrpoBakeHHsI HOBOTO, SIK BiZIOMO, 3aBXIU NOTpeOye KomTiB. He € BUHATKOM 1 pO3BUTOK 3aKJiazy OCBITH,
aJpKe BiH TaKOX Tiependavae 30UTBIIICHHS BUTPAT 1 3a/1yueHHs 000AMKO8UX Kouimis, 30KpeMa, JIs:

— OIUIATH Mpalli NeJIaroris, SKi MPOBaAsATh EKCIIEPUMEHTANBHY POOOTY;

— opranizamii iHpopManiiHOTro 3a0e3MeueHHs TBOPUOTO MEeIaroriYHOro MOIIYKY;

— PEKOHCTPYKIIii MaTepiaabHO-TEXHIYHOT 0a3u;

— mpua0aHHS HOBOT'O 00JIaTHAHHS.

[Mpamroroun B yMOBax, KoJM OIODKET He 3a0e3nedye KOWITiB, HeOOXiTHUX Il MOKPUTTS BHUTpAT,
O1TBIIIOTO 3HaYCHHSI HA0yBa€ aKTHBHICTh CAMUX KEPIBHUKIB 3aKIIa/iB OCBITU Y HOULYKY pecypcig, CIIOHCOPIB



30 METOJHKA HABYAHHA ITPHPOIHUYHX JUCIIHILIIH Y CEPE/IHIH TA BHIIIH HIKOJII

Ta IHBECTOPIB.

[Mpobnemu dinancoBOro 3a0e3MeYeHHs, HOPMAITBFHOTO QYHKI[IOHYBaHHS i (JiHAHCOBO-€KOHOMIYHOTO
PO3BHUTKY 3aBXIW OyTd HAA3BUYaliHO TOCTpUMHU s ocBitTh. CamMe TOMy B YMOBaX ChOTOJCHHS
aKTyali3y€eThCsl TIMTAHHS 3aJy4YeHHS JIOJATKOBUX KOIITIB 1 BUSBICHHS JDKEpeN 1X MOMOBHEHHS. Takumu
JDKEpenaMu HUHI MOXYTh OyTH SIK MiclieBi OIOJPKETH, TaK i pi3Hi IeHTpati3oBaHi GoHIU, a TAKOX BIACHI,
3aJTydeHi 3aKi1a/IoM OCBITH (DiHAHCOBI pecypcH.

Binrak, nepen kepiBHUKaMH 3aKJIaJ(iB OCBITH MMOCTAE€ HU3KA aKTYaIbHUX 3aBJaHb, HAUTOJIOBHIILIINM 3
SAKHX € 3a0e3MeUYeHHs CTa0lIbHOTO (YHKIIOHYBaHHS 3aKJIaJiB, SIKi BOHH OYOINIOIOTh. OCKIIBKH pearizallis
CTpaTeriyHuX IUIAHIB PO3BUTKY 3aKJIadiB OCBITH € MOMJIMBOIO JIMIIE 32 YMOB 3allydeHHS 3HAYHUX
JOJJATKOBHUX OFO/DKETHUX YH IM03a0F0/DKETHHX KOINTIB, TO CydacHa OpraHi3amis €KOHOMIYHOI MisIbHOCTI
TaKUX 3aKJIa/iB € HCOAMIHHOIO YMOBOIO iX PO3BHTKY.

JloOpoOyT 3aknaliB OCBITH 3aJeXKHTh BiJ| CTaHy JepaBHOro Orokery. HuHi KomTH OrOIKETY
BUAUISIOTHCS JIMILIE Ha «IIPOCTE BIATBOPEHHS» (PYHKIIOHYBaHHS HaBYaJbHO-BHXOBHOTO mpoiecy. Humu
TTOKPUBAETLCS «COOIBAPTICTHY» JIMINE TPAAHUIIHHO BHPOOJEHUX OCBITHIX IMOCIYT, TIpo (DiHAHCYBaHHSA K
PO3BHTKY 3aKJIa/IiB OCBITH UM II€JaroridyHuX HOBOBBEJICHB, SIK TIPAaBUIIO, HE HaeThcs. PazoM 3 TUM, cydacHUit
3aKJiaJl OCBITH HE MOJKE i HE MMOBHHEH NPALIOBATU Y PEXKHUMI «IIPOCTOTO BiATBOPEHHS», aJ)ke 0€3 PO3BUTKY
BiH TNpHUpPEYCHWH Ha CTarHamilo i TMOCTYNOBE 3HIDKEHHS SKICHUX IapaMmeTpiB CBO€i poOOTH, BTpaTy
aBTOPUTETY B CYCHiIbCTBI. Lle € ocoOnmBO HeOE3MeYHHM B yMOBaX KOHKYPEHTHOI OOpOTHOM Ha PHUHKY
OCBITHIX TIOCIHYT, SIKMH Hapa3i GOPMYy€ETHCS 1 BXKE JUKTYE CBOI KOPCTKi MpaBHiia BHKHBAHHS.

BonHouyac BUHHMKA€ 3aMUTaHHS: SKUM YMHOM 3aKJaay OCBITH 3apOOWTH JOJATKOBI KOIITH JUIs
peamizarii iHHOBAIiHOT MisbHOCTI? CydacHe yKpaiHChKE 3aKOHONIABCTBO BITKpPHBAE Tepen 3akKiagamMHu
OCBITH JIOCUTh IIMPOKI MOXJIMBOCTI JJIS 3aJlydeHHsS IOJATKOBHMX IM03a0r0DKEeTHUX KomTiB. Tak, 3akoH
VYxpainu «IIpo ocBity» Ne 1060-XII (dari — 3akoH mpo OCBITY) HaJae 3aKjanaM OCBITH IMpaBa B Taiys3i
JOJJATKOBHUX OCBITHIX TIOCIYT Ta PO3BUTKY IiIMTPHEMHUIIBKOL MismbHOCTI. CTattamu 17 posniny I «3aranbhi
nonoxeHHs» 1 61 posminy IV «®DiHaHCOBo-TOCTIONapChKa [isSUTBHICTD, MaTepialbHO-TEXHIUYHa 0a3a
HaBYAIBHUX 3aKjafiB» 3aKOHy IMpO OCBITY 3akjiaJaM OCBITM HaJaHO MpPaBO OPraHi30BYBaTH ILTAaTHE
HABYAHHSI YYHIB, BUPOOIIATH Ta peai3oByBaTH MPOMHUCIIOBY 1 CITLCHKOTOCTIOAAPCHKY MPOIYKILiFO, 371aBATH B
OpEHIy TPHUMIIICHHs TOIO. PeanbHI MOXKIMBOCTI 3aJIydeHHS IOJATKOBHUX KOINTIB B OKPEMHX 3aKianax
OCBITH PI3Hi, 1[0 3yMOBJICHO OCOOJIMBOCTSAM MICIIEBHX COIIaJIbHO-EKOHOMIYHUX yMOB. [IpakTHka J10BOIUTS,
o y pa3i KOMW BUAM T03a0I0KETHOI NisIBHOCTI oOpaHi BHAajo, a OpraHi3aiiifHi MATaHHS pPO3B’sA3aHO
aZIeKBATHO, peanizayis 000amKosux nociye NPUHOCUTE 3aKJIaaM OCBITH 3HAYHI MPUOYTKH.

Cripoba opraHizyBaTH IisUTBHICTH 13 HaJaHHS TUIATHUX OCBITHIX MOCIYT HE 3aBXKAH € YCIIIIHOIO,
aJKe TOMUT HAaceJIeHHsS Ha HUX — He BUCOKHUi. Lle moB’s13aH0 3 HU3bKUM MaTepiajbHUM CTaHOM HAcCelCHHS,
BIJICYTHICTIO MPECTHKY OCBITH B CYCIIJIBCTBi, TOMY €KOHOMiYHAa MOTHBAIlil HaBYaHHS OINBIIOCTI HiTeH
NpakTU4HO BifAcyTHA. CTBOPIOIOYM HaBYalbHI KypCH 1 TYpTKH, KEpiBHHKaM 3aKJIaJiB OCBITH MOTPIOHO
PETENBHO BUBYUTHU MONCIUGUL NONUM HA HUX, HATIPUKIA, 33 TOTIOMOT0I0 COLI0JIOTiYHOTO OMUTYBaHHS.

OnauM i3 HaileEeKTHBHIMUX BUAIB MO3a0KDKETHOT ISUIBHOCTI € 0CGimHs OisibHiCmb «HA
samoenennsy. Jnsa 11 ycmimHOI peamizarmii MOTpiOHO CIOYATKy BHW3HAYUTH PiGeHb 20MOGHOCMI 3aKJIamy
OCBITH, HacaMIepe/ — HasIBHICTh:

— HEOOXIHUX MPUMIIICHb;

— 00CJIyrOBYIOUOTO TIEPCOHAIY;

— BHCOKOKBaNi(IKOBAHMX MEIArOTTYHUX KaJpiB.

Ilepcnexmugnumu ma npubGYMKOBUMU MAKOIC MAIOMb OVIMIL:

— MIiAroTOBKA, THPA)XXyBaHHS Ta MPOJIAXK OPUTIHAJIHHUX HABYAIBHUX IUIaHIB, MPOTpaM, MOCIOHHKIB
3 oOprasizamii Ta YJOCKOHaJCHHS HaBYAILHO-BUXOBHOTO TIPOIECY, IHINUX HABYAIBHO-METOJINIHUX
PO3p000K;

— TPOBEICHHS IIATHUX BIJKPUTHX 3aHSTH;

— peaizallis iHIIMX MPOIYKTIB IHTEIEKTYalbHOT Mpalli.

Bapro BuAinuTH 1€ TpH BUAU M03a0I0KETHOI MiSUTBHOCTI, Ki MOYKYTh MPHHECTH 3aKJIagy OCBITH
000amKo8i npubymxu.:

— HaJaHHA MOCHYT Y cdepi T03BLILIS;

— 37aBaHHS B OPCHIY TPAHCIOPTHUX 3ac00iB 1 MPEAMETIB MaTEPiaIbHO-TEXHITHOTO OCHAIICHHS;

— (danapai3uHT.

®daHapaii3uHT — NpoIlec 3alyYeHHs TPOIIOBHUX KOIITIB Ta iHIIMX pecypciB opraHizamii (mepeBaxHo
HEKOMEPIIIHHOT) 3 METOI0 peaizallii NeBHOI'0 COI[iaJIbHOTO MPOCSKTY YU cepil MPOEKTiB, 00'€ IHAHUX OJTHIEIO
CHUIBHOIO i/Ie€r0, ad0 X «BEKTOPOM pyXy». J[Kepermom HaaxXxoIKeHHsI KOIITIB MOXYTh OyTH INPHUBATHI
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0co0u, KOMEPIIiiHI W ypsIIOBi opraHizaiii, OHIN TOIIO.
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PROBING PROPERTIES OF COLD RADIOFREQUENCY PLASMA
WITH POLYMER PROBE
Bormashenko E., Chaniel G., Multanen V., Ramat Gan,
Israel

Abstract: The probe intended for the characterization of cold plasma is introduced. The probe
allows estimation of the Debye length of the cold plasma. The probe is based on the pronounced
modification of surface properties (wettability) of polymer films by cold plasmas. The probe was tested with
the cold radiofrequency inductive air plasma discharge. The Debye length and the concentration of charge
carriers were estimated for various gas pressures. The reported results coincide reasonably with the
corresponding values established by other methods. The probe makes possible measurement of
characteristics of cold plasmas in closed chambers.

1. Introduction.

Cold plasmas, produced by electrical discharges in low-pressure gases, consist of a mixture of
highly reactive species, i.e. ions, radicals, electrons, photons and excited molecules.[7] Their composition
and characteristics strongly depend on device parameters, such as vacuum chamber geometry, gas pressure,
gas flow rate and electrical power input and frequency.[7] However, probing of physical properties of cold
plasmas is a challenging task.[4,5] When the cold plasma is open, such probing may be successfully carried
out with the Langmuir probe.[9] When the cold plasma is enclosed in a chamber the probing procedure
becomes far from to be trivial. At the same time, the precise data concerning the physical properties of
plasma (especially the concentration of charged particles) is crucial for a diversity of applications of cold
plasma, in particular, materials science application of plasmas.

Cold plasma treatment is broadly used for modification of surface properties of polymer
materials.[1,4] The plasma treatment creates a complex mixture of surface functionalities, which influence
surface physical and chemical properties and results in a dramatic change in the wetting behaviour of the
surface.[10-17] Surface modification of polymers by cold plasmas allowed various applications of plasma
for cleaning, printing and coating processes.[1,4,7]

In our paper we introduce the polymer-based probe, exploiting surface functionalization of
polymers by the cold plasma, allowing effective characterization of plasma in closed chambers.

2. The role of a sheath in the interaction of cold plasma with polymer materials.

At the edge of a bounded plasma, a potential exists to contain the more mobile charged species. This
allows the flow of positive and negative carriers to the wall to be balanced. In the usual situation of the
plasma, consisting of equal numbers of positive ions and electrons, the electrons are far more mobile than
the ions. The plasma will therefore be charged positively with the respect to a grounded wall. The non-
neutral potential region between the plasma and the wall is called a sheath.[7] Spatial distributions of charge
carriers and a potential in the vicinity of a sheath are depicted in Fig. 1.

When a polymer sheet (film) is placed into chamber containing a cold plasma, it is also surrounded
by the sheath (polymer sheet works as a wall), as shown schematically in Fig. 2. The thickness of the sheath
is on the order of magnitude of the few Debye lengths of the plasma given by:



