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It is important to develop the flexibility and width of thinking, imagination and
figurativeness, to induce independent activities and to bring up the valued attitude to the
knowledge in this system. The primary step in the creative activity is motivation. The unusual
solutions may facilitate the student to imagine or create ideas. In this step important is the
recognition of the student: the basis for creativity should be learning and life experiences.

Productive thinking is the main point for creation new techniques of the cognition. First of
all it must be formed of the reproductive and transforming skills. The using of the logical
techniques such as analysis, synthesis, analogy, and compilation contribute to this process.

At the jurisprudence lessons the search of non-standard creative decisions of the problem
situations and tasks that reflect the level of development of the society promotes creative
development. It is important to assess the causes of the problem and possible consequences of
the decision of the problem. The realization of the intersubject connections and using individual
and collective methods (microphone, press, project, discussion, vitagenic technology) promote
multilateral analyses of the problem and optimal and sequential decision.

Creative development at the lessons forms interest to the research. The
extracurricular activities (participation in research competitions, Minor Academy of Sciences
of Ukraine) draw cognitive research action closer to the research work.

The formation of the subjective knowledge, new skills, original ways of the decision of the
problem, value education, forming respect for people’ rights and freedoms are the result of
realized model of the students’ creative development. Designing of the methodology and system
tasks and problem situations of the students’ creative development need further study.

Key words: developmental education, development of students’ creative potential,
teaching jurisprudence, model of students’ creative potential development, creative tasks
and problem situations, methods of students’ creativity development, intersubject
connections.
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METOAWUKA BUBYEHHA AEAKUX NUTAHb CYYACHOT ®I3UKHK
B 3ATAJIbHOOCBITHIX HABYAJ/IbHUX 3AK/IAAAX

Y cmammi HaeedeHo pexkomeHOAauii wjodo 8idobpaxceHHA cyvyacHUx OocAzHeHb
i3UKU AK HAYKU Yy WKiNbHOMY KYpCi. YemaHoesneHo iCHy8aHHA npomupivyya Mixc cyvyacHUMU
HayKoeUuMU yAB/AEHHAMU 8 2aay3i izuku ma 3mMicmom HaevasnbHUX Npozpam 3 gidnoegioHoi
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HaeyanbHOi ducyunaiHu. ApeymeHmosaHa HeobxiOHicmb gugyeHHA OCHO8 Cy4YacHOT ¢i3uku 8
302a/716HO0CEIMHIX HOBYAMABHUX 3aKAA0aX y (opMi enekmusHUX Kypcie. 3anponoHoedHo
enekmueHuUll kypc «OcHoeu cy4yacHol isuku» 014 yvHie cmapwoi wkKoau. [TokasaHo, wo
epekmusHe enposadxceHHA OCHO8 cy4vydcHol hisuvHoi Hayku e HasyaneHull npoyec
3020/1bHOOCBIMHIX HA8YA/NbHUX 3aKkaadie nompebye cmeopeHHA NpozpdM  Kypcie
nideuwieHHa Keanigikauii evyumenie ma po3pobku eidnogidHo20 MemoduYHO20
3ab6e3nevyeHHA 3 00cnidnysaHoi memamuku.

Kniouoei cnoea: isuka, mMemooduka HABYAHHA (bi3UuKU, enekmusHulli Kypc,
302a716HO0C8IMHI HaeYanbHi 3aKaAad0U, cmapwia WKoaa, HAg4ydssbHi npospamu 3 pisuKu,
HaHOHAYKA, HAHOMeXHO102il.

NoctaHoBKa npobaemu. Ha cboroaHi ¢isvka € ogHI€D 3 TUX HayK, ANA
AKUX XapaKTEPHUM HAWMAMHAMIYHIWMMA PO3BUTOK. JIMwe 3a OCTaHHI KifbKa
Aecatunite y $isnui 6yno 34ilMcHEHO BEIMKY KiNbKiCTb BiAKPUTTIB HAMBULLOMO
piBHA. Lle noB’a3aHo, 3 ogHOro 60Ky, 3 NOSABOK HOBUX TEOPETUUHUX YABNEHDb Ta
METOZiB, @ 3 IHWOro, — 3i WBUAKMM PO3BUTKOM €KCMepuMEHTANIbHUX METOAMK,
AKi BUKOPUCTOBYIOTb HOBI HAYKOBI MpUAagu, MeToAn M TEXHOJOTII.

OAaHuMm i3 3aBAAHb OCBITU CbOroAHiI Mmae byTu il opieHTaujia Ha peanisauio
B HaBYa/bHOMY npoueci TUX AOCATHEHb HayKW, fAKI € aKTyaJbHUMKW ANnA
CYyCNiNbCTBA Ha AaHOMY €Tani Moro PO3BUTKY.

OAaHaK, MYCMMO KOHCTaTyBaTW, WO GAKTUYHO iCHYE HEBiAMNOBIAHICTb
AEeprKaBHUX OCBITHIX CTaHAAPTIB Ta PO3pobAeHUX HA X OCHOBI HaB4YaNbHUX
nporpam i3 ¢isMKM Cy4aCHMM HAYKOBMM yABJIEHHAM. Ha npeBennkuin Kanb,
YYHi ysBaawoTb ¢i3MKy sK Habip gorm: BoHM He BbHayatoTb i He PO3yMItOTb
B3aEMO3B'A3KY MiXK i3MKOK Ta HAYKOBO-TEXHIYHMM nporpecom, ¢GismKoro i
NOBCAKAEHHUM XUTTAM Cy4aCHOI NoauHU. LLKonapi He MOXKyTb NOACHUTU, AK
NPAaLLOE IXHIN CMapTPOH, HE PO3YMIOTb OCHOBM CYy4aCHOrO 3B’A3KY i MPUHUMNK
Aii  komn'toTepHMx aucnneis. Ona Hux nosbaBneHe @isMYHOro 3MmicTy
NoNyiApPHE HWHI MOHATTA «HAHOTexHonorii». MoBa HaBiTb He MAae NpPo TaKi
rnobanbHi cBiTOrNAAHI NUTaHHA: «fAK BUHWUK BCecBiT?», «llo Take TemHa
MaTepia?» Towo. [na BUNYCKHMKA 3arasibHOOCBITHBLOI LUKO/IM CbOrOAHI Li Ta
6araTo iHWKMX 3anuTaHb 3aauwWatoTbca 6e3 Bignosiai. Kpim Lboro, Ak nokasye
NPaKTUKa, YYHi He yABAAKTb, WO BiAOYBAETbCA Ha IHLWOMY KiHLi «LIKaAM»
PO3MipiB Tin — y MIKpOCBITi, y MacwTabi enemeHTapHUX YaCTUHOK.

OCHOBHOIKO MPUYMHOK TAKOrO CTAHOBMLLA € BIACYTHICTb Y LWIKINbHIM
nporpami 3 ¢GisMKM NUTaHb, AKI PO3KPMBAAM 6 3MICT BiAKPUTTIB HaBiTb OCTaHHIX
aecatunite XX cronitra, a ¢ismka XXI cTonitra He poO3rnafaerbcA B3arani.
YABAEHHA NPo cy4yacHy Pi3nky, AKa € PyHAAMEHTANILHOK HAYKOK NMPO Npupoay
Ta 3abe3neyye metogamm 1 3acobamm ana AocniaxeHHa 6ionorito, ximito,
MeANLMHY, AiTM OTPUMYIOTb MEPEBAXKHO 3i CTOPOHHIX iIHGOPMALLIMHNX Axepen,
a He 3 ypokiB }i3nKu.

PebopmyBaHHA OCBiTW, AKe TPMBAE BeCb YaC iCHYBAHHA HE3aNeXKHOI
YKpaiHM, y UbOMY MUTaHHI HIYOro He 3MiHMNO. HUHI B HaBYaNbHWMX Nporpamax 3
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¢isnkn [5] NuTaHHA cyyvacHOi QisMKM nNpeacTaBieHi ivwe B MeXKax y3arajbHHo-
FOUMX 3aHATb B 11 Knaci. 3 Uwiero meToro Ha NPodiNbHOMY PiBHI BUAINEHO 4 roanHW,
Ha aKagemiyHOoMy 2 Ta B3araji He nepeabayeHo Ha PiBHi cTaHAAPTy. Y nporpam-
HUX BUMOrax A0 pPiBHA 3araJibHOOCBITHLOI NiArOTOBKU YUYHIB TEX BiACYTHI KOHKPET-
HO CPOPMYNbOBAHI PE3y/IbTaTU HABYAHHSA LOAO0 OKPEMMX MUTAHb. Y nporpami
$opManbHO BKA3aHO: «B Y4HIB GOPMYHOTLCA CydacHi yABAeHHA npo byaoBy peyo-
BMHM, CydacHy Oi3snyYHy KapTUHY CBiTy»; «BOHW YCBIAOM/IOOTL POab Gi3UYHOrO
3HaHHA B CYCMi/IbHOMY PO3BUTKY, NMOIMOIOKTL CBOI 3HAHHA MPO AOCATHEHHS
YKPAIHCbKOI HayKM Y CTBOPEHHI HOBOI TEXHIKM 1 HAYKOMICTKUX TEXHONOTI Y.

OTKe, CbOroAHi € HarasnbHa notpeba B po3pobui Ta BNPOBaAKEHHI B
HaBYa/bHUIM NPOLEC, NOYMHAKOYM i3 3arasibHOOCBITHIX HaBYa/lbHMUX 3aK/1agiB,
a4anTOBaHMX HaBYa/bHUX KYPCiB, AKI MICTUTUMYTb OKpPEeMi NMUTAHHA Cy4acCHOI
disMKN Ta HaHOTexHosoril. BignosigHo, y npouec niagrotoBkM mMambyTHLOTO
BUnTEeNA Pi3MKM A0UIIbHO BKAKYUTU MUTAHHA, NOB'A3aHi 3 Cy4aCHUM CTaHOM
po3BUTKY isMYHOI HayKW. BoaHo4ac, i3 mMeTOo BAOCKOHANIEHHA METOANYHOI
NiArOTOBKM  MpauloounMx negarorie. HabyBae  aKTyasbHOCTI  CTBOPEHHSA
BiANOBIgAHMX NPOrpam ANs KypcCiB NigBULLEHHA KBanidikauii Buntenis.

AHani3 akTyanbHUX gocnigxeHb. Y Teopii Ta metogmui HaB4aHHA Pi3nKK
NPAaKTUYHO BIACYTHI AOCNIOXKEHHA, AKi BUCBIT/IIOIOTb METOAMYHI  aCNeKTU
dbOpMYBaHHA Yy LLKOAAPIB 3HaHb NPO CyYaCHUM CTAH PO3BUTKY Pi3UYHOI HayKu
Ha 3aHATTAX i3 Pi3uMKK. Y NooanHOKMX nybnikauiax situnsHaHux (M. I. Cagosoro,
b. A. Cyca, H.B.[lenoHe) Ta 3apybixkHmux (M. Pietrocola, M. G. Bardeen,
K. E. Johansson, O. €. Kageesoi, B. B. Kyapssuesa, /1. b. MioTpoBcbKoro) aBTopis
PO3rN1A4at0TLCA OKPEeMi acrnekTn BKasaHoi npobaemu. Y poboti M. B. KaneHuka
[3] BKA3yeTbCA Ha AOLiNbHICTb BUKOPUCTAHHA ENEKTUBHUX KYPCiB A5 BUBYEHHA
MMTaHb Cy4YacHOi ¢i3nKM B CepeaHin LWKoNi. AHanNi3 HAyKOBO-METOANYHOI
NiTepatypu Ta neaaroriyHoOro Ao0CBigy CBiAYUTb, WO MUTAHHA PO3POOKK i
YNPOBaZKEHHS BiANOBIAHMX €NEeKTUBHUX KYypCiB Y KOHTEKCTi pedopmMyBaHHSA
3ara/ibHOI cepeAHbOi OCBITU 3a/IMLLAKOTLCA HEAOCTaTHbO OBIPYHTOBAHMMU: He
PO3KpUTa METOAMKA BUKOPUCTAHHA ENEeKTUBHUX KypCiB nifg 4ac BUBYEHHA
NMUTaHb Cy4acHOI ¢i3nKM B 3arasibHOOCBITHIM LWIKOJIi; He po3pobieHi BiaNOBiAHi
Nporpamu LMx KypcCiB, a TaKOX BIACYTHE METOAMYHE Ta MaTepiasbHO-TEXHIYHE
3abe3neyeHHa iXx BUKNagaHHSA.

Meta crarTi nonArae y NpPeACTaBAEHHI  eN1eKTUBHOroO  Kypcy,
CNPSIMOBAHOr0 Ha pPO3B’A3@aHHA MPOTMPIYYA MK CY4aCHUMM HayKOBUMM
YABNAEHHAMM B ranysi ¢GisMKu Ta 3MiCTOM HaB4Ya/IbHUX MPOrpam i3 BignoBigHOI
HaBYa/IbHOI ANCUMNNIHN.

MeTtoamn pocnipaKeHHs. [loCnifyKeHHA CNMPAETbCA Ha 3ara/ibHOHAYKOBI
meopemuyHi Ta eMnipuvyHi MeTogn: aHani3 — 3 METOK AO0CNIAMEHHA CTaHy
BMBYEHHS NMUTaHb Cy4acHOi QisMKM B 3ara/ibHOOCBITHIX HAaBYaNbHUX 3aKNaAax,
BMAB/NEHHA 3abe3neyeHOCTi HaB4YasbHOro npouecy HeobxiaHMmn 3acobamu
HaBYaHHA; CUHMe3 — ANA KOHCTPYHOBAHHA 3MICTY €/eKTUBHOIO Kypcy;
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cnocmepexteHHA HaBYa/bHO-BUXOBHOro npouecy 3 @isvkM Ha npeamer
BMABNEHHS MOX/MBOCTEN PO3BUTKY iHTENIEKTYa/IbHUX YMiHb YYHIB.

Buknaa ocHOBHOro matepiany. OAHi€t0 3 OCHOBHUX BUMOT 4,0 pPO3p0obKu
6yab-AKOrO0 HABYa/IbHOrO KYpCYy € CTPYKTYpyBaHHA Horo 3micty. Tomy,
HeobxigHO nepeaycim BUMOKpemuTU 6a30Bi OAMHWULI HABYa/NbHOrO 3MICTy Ta
BCTAHOBUTWU X 3MiCTOBE HaMOBHeHHA. BWOKpemneHi OAMHMLUiI HaBYa/AbHOro
3MicTy 6yayTb BM3HA4YaTM NpPeAMETHI KOMMETeHUjii y4HA 3 MUTaHb CyyacHoi
di3MKM AK Hanepea 3a4aHi HOPMM B MOro OCBITHIN NiAroToBL.

Cepen OCHOBHMX 3aBAaHb KypCy MOXKHA BUAIINTU TaKi:

— PO3LUMPEHHSA YABJIEHHA LWKOAAPIB NPO isUYHY KapTUHY CBITY;

— O3HAaMOM/IEHHS YYHIB i3 OCHOBHMMMW pocCArHeHHAMM &isnKkn XX Ta
noyatky XXI cTonitrs;

— $OpMyBaHHSA NOHATTA «HAHOOH EKT», KHaHOMaTepian», 3HAMOMCTBO 3
YHIKa/IbHW MUK B/IaCTUBOCTAMM HAaHOMaTEpianis;

— O3HAMOM/IEHHA Y4YHIB i3 OCHOBHWMM IHCTPYMEHTAMM AOCNIAKEHHSA,
METO4aMM CTBOPEHHA Ta MPAKTUYHOrO 3acTOCYBaHHA HAHOOO'EKTIB i
HaHOMaTepianis;

— POopMyBaHHSA YABNEHHA NMPO NPAKTUYHE 3HAYEHHSA PO3BUTKY isMYHOI
HayKW AN1A €NeKTPOHIKM, KOCMIYHOI TEXHIKM, KOMN IOTEPHOI TEXHIKK, BiiCbKOBOI
CNpasu TOLWLO;

— CTBOpPEHHA MOTMBaLil A0 peanisauil BAACHUX 3YyCUAb Yy Tanaysi
HAHOTEXHOJIOTIM MPW  O3HAMOMAEHHI Y4YHIB i3 NepcneKTMBamu pPO3BUTKY
Cy4acHOi Qi3nKm.

feHepanbHa AiHIA PO3BUTKY 3MICTY KypCy 3 OCHOB Cy4acHOi (i3nKu
PO3ropTa€ETbCA B TaKih NOCAIAOBHOCTI MUTAaHb: O3HAMOMIEHHA LWKOAAPIB 3
OCHOBHMMMW A0CATHEHHAMM cyyacHoi oisukuM (pismkn XX Ta nouatky XXI
CTONITTA); BBEAEHHA NO4YATKOBWUX BIAOMOCTEM Ta  K/AKOYOBUX MOHATb
HaHOTexHooriM (HaHOOG'eKT, HaHOmaTepian); O03HAMOM/IEHHA YYHIB 3i
cnocobammn BMKOPUCTAHHA CyYaCHUX METOAIB aHanisy CTPYKTYpU PEYOBUHMU;
3'ACyBaHHA NepCneKkTMB BUKOPUCTAHHA NPOAYKTIB HAHOTEXHO/IOTIN.

OmXKe, NpPONOHOBaHMM aBTOpamu KypC «OCHOBM Cy4acHOi (isMKn»
HapaxoBye 5 po3giniB Ta po3paxoBaHmi Ha 10 roauH. 3MICT Kypcy cnpuse
$GOpPMYBaAHHIO B Y4YHIB CYy4aCHOI HAyKOBOI KapTWUHW CBiTy. [poBeseHHA Lboro
KYPCY BBa*aEMO JAOUINbHMM HanpuKiHui 11 Knacy, KOAWM Yy LKONAPIB BXKe
NPaKTMYHO cPopmOBaHa TpPaamLiiHA NPUPOAHMYO-HAYKOBA KapTMHa CBiTy. Ha
LbOMY eTani meTa 3anpPONOHOBAHOIO KypCy NOAAra€e B akTyanisauii npeameTHUX
KOMMNETEHLM YYHIB 3i LWKiNbHOrO Kypcy ¢isMKM Ta PO3LWMPEHHI CBiTOrNAay
BUNYCKHWUKIB 3ara/ibHOOCBITHIX HaBYa/IbHNX 3aK1aAiB.
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Tabnuys 1

Mporpama enekTMBHOIO Kypcy « OCHOBM Cy4acHOI Qi3uKn»

K-cTbr
OVH

3micT Temu

HaBuyanbHi gocArHeHHA
YueHb / yueHuusa:

Pospgin 1. [locArHeHHA Ta
npobnemum cyyacHoi ¢pisukm

OcHoBHi AocArHeHHs &i3nKK
XX — nouaTky XXI cToniTTa.

HobeniscbKi naypeat Lboro
nepioay 3 $isnkn

- MQE yAesneHHA TpPO OCHOBHI BIAKPUTTA
disnkm KiHua XX — noyatky XX| cTonitTa: KBasapw,
BYrineLeBi HAHOTpYBKM, 6030H Xirrca Towo;

- 30ameH nodacHumu  GIsMYHUIA
NPOLECIB, WO B HUX YM 3 HUMM BigOyBatoTbCS;

- Hasueae naypeaTis HobeniscbKoi npemii 3
di3MKK 3ragaHoro nepiogy Ta Mae yAeseHHS Tpo
3p06./1eHi HUMMK BIAKPUTTA

3MicCT

Pospin 2. MouaTKoBi
BiAOMOCTi NPO HAaHOTEXHOANOTii
Mpedikc «HaHO-» AK

XapaKTepMCTUKa po3mipie o6’eKty.
MoHATTA Npo HaHOMacLWTab.
HaHoTtexHonorii y npupoai.

IcTopis PO3BUTKY
HaHOTEXHO/OTIN.
HaHoob’ekT.  Knacudikauis

HaHoob'eKTiB. HaHOMaTEpian

- 3Hae HaHOOb’eKTiB
HaHoMaTepianis;

- MQOE yAeneHHA NpO LKany posmipiB Ta
NoNoXeHHA HaHOOb eKTiB Ha Hil;

- yCcei0oOMAIOE BiAMIHHICTD MiXK MiKpOCBIiTOM
Ta HAHOCBITOM;

- po3yMi€ BNAMB CTPYKTYPU HaHOMaTepianis
Ha ¢dopmMyBaHHA iX YHiKa/JbHUX BAacTUBOCTEN —
PI3NYHMX, XIMIYHMX, MEXAHIYHUX;

- yMie Kaacugpikyeamu HaHoOb'eKTU 3a
CTYNEeHEeM 3HUMKEHHS PO3MIPHOCTI;

- Haeodume npuxknaou cy4YacHoro
3aCTOCYBaHHA HAHOTEXHOJIOFIM Yy pPi3HMX ranysax
HayKU Ta TEXHIKK

O3Ha4YeHHA Ta

Posgin 3. Knacudikauia - 3H@e nigxoan Ao KnacuikaLii
HaHOMarTepianis. MeTtoam iX | HaHOMaTepianis;
OAepKaHHA - emie Knacugikyeamu HAHOCTPYKTYPHI
DynepeHu. Dyneputn. | matepianu;
HaHoTpybKkKM. ®PoOTOHHI KpucTaau. -  pO3yMi€E 3MICT MeTo4iB oAeprKaHHA
padeH. CamoopraHizauia | HaHOOb6'eKTIB Ta HaHOMaTepianiB: «3ropmn BHU3» Ta
HaHOOb'eKTIB Ta iX BWKOPUCTAHHA | «3HWU3Y Bropy»;
nig Yac CTBOpPEHHs HaHoOMaTepiani.. - ycgidomnioe CYTHICTb ABMLLA
MogentoBaHHA HAHOCTPYKTYP camoopraHisauii HaHoob'eKTiB
Po3pgin 4. MeTtogu aHanisy - 3Hge ©6ypoBy Ta npuHuMn poboTu
CTPYKTYpU Ta BNIACTUBOCTEN | CKaHYHOYOro 30HO0BOrO MiKpoCKony ana
pe4yoBUHU ofepKaHHA 300parKeHHs NOBEPXHI Ta il NOKaNbHMX
CkaHytouva 30HA0BA | XapaKTEPUCTHUK;
MiKpocKkonis. TyHenbHWi - po3ymie BigamiHHOCTi 6yAOBM OCHOBHMX
MiKpoCKoT. ATOMHO-CM/IOBMI | TUMIB CKaHYOYOro 30HAOBOrO MiKpPOCKOMyY
MiKpockon. MarHiTHuit  cunosui
MiKpocKon
Pozpgin 5. MaitbyTHe - 3HQE HANPAMM 3aCTOCYBaHHA HAHOTEXHOJIOTIM;
HaHOTexHonNorik: npobnemu Ta - MOE yAe8/eHHA NpO  CyYacHUMM  CTaH
nepcneKkTuBu 3aCTOCYBaHHA HAHOTEXHOIONIN Y PI3HUX raayssax
BuKopucTaHHA - MQ€ yAe/AeHHA MNpO CTaH  pPO3BUTKY
HaHOMaTepianiB y PIisHUX Tranyssax | HAHOIHAYCTPIi B YKpaiHi Ta iHWKMX geprKaBax;
€KOHOMIKM: e/1IeKTPOHIKa, - po3yMie nepcrnexkTUBM PO3BUTKY
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eHepreTUKa, MegMLUWHa, | HAHOTEeXHOOTIM;

npomucaosicTtb. HaHoiHaycTpia B - 3HOE  OCHOBHI HanpsamMu  4iAAbHOCTI
YKpaiHi Ta cBiTi. [epcneKTyeuM | yKpaiHCbKMX HAYKOBLLB Y cdepi HaHOTEXHONOTIN;
PO3BUTKY HaHOTEXHOOTIM. - YC8IGOMIIIOE MOXKINBI PUBUKK, 4O AKUX MOXKe
EKonorivHi npob6iemun | NpMsBecTM HecBigOMe YM HEKOHTPO/bOBaHe
HaHOTEXHOOTiN BMPOBagKEHHS HAHOTEXHOOTIM

MepLimin, BCTYNHWUIN, PO3AiN NPUCBAYEHUN O3HAMOMJIEHHIO LUKOAAPIB 3i
CBITOM (i3MYHOI HAYKM, MOYMHAOYM 3 APYTOi MONOBUHU XX CTOMITTA U AOHMHI.
HeobxiaHO AoBECTM A0 YCBIAOMNEHHS YYHAMM TOro PakKTy, LLO CyvyacHa HayKa
PO3BMBAETLCA MNPULLBUALIEHUM TEMMNOM. BBarkaeTbcs, WO 06CAr HayKOBUX
3HaHb MOABOKETbCA 3 nepiognyHicTio 10—15 pokiB. Bparkae Ton ¢aKT, wWo
6nmM3bko 90 % yyeHUX, AKi KOAU-Hebyab KuaMm Ha 3emni, € HawuMmu
cydyacHuKamun. lNpotarom octaHHix 300 pokiB, a came TaKMM YBa*KalTb BIK
Cy4YacHoi HayKM, N0ACTBO 3p0bUN0 BEANYE3HNI PUBOK Y CBOEMY PO3BUTKY.

MOBOPOTHI eTanu B PO3BMTKOBI HaykW, Y pe3y/bTaTi AKUX BigbyBa€eTbCs
nepexis, Ha AKICHO HOBUM piBeHb 3HAHb, HA3MBAKOTb HAYKOBMMU PEBOJIIOLIAMM.
[Ona HWUX XapakTepHa pajuKasbHa 3MiHA CBITOCMPUMMAHHA — MOro HAayKOBOI
KapTUHW.

MoHATTA «Cy4acHa ¢i3nKa» MOXKHaA PO3YMITM Yy ABOX iHTepnpeTaLifax.
Mepwa nos’asaHa 3 ¢i3nKO KiHUA XIX Ta nepwux Tpbox gecatunitb XX
cronitta. Y uen nepiog y ¢isuui Bigbynuca peBoOOUiIMHI 3MiHM: nosBa
KBAHTOBOI Teopil Ta KBAHTOBOI MeXaHikM, chnewujianbHa Teopia BigHOCHOCTI.
OcHOBHI iael uboro nepiogy — KBaHTOBI, PeNATUBICTCbKI Ta CTAaTUCTU4YHI. Came
BOHW CTAa/IM OCHOBOK KBAHTOBO-MO/bOBOI KAPTUHM CBITY, LLLO MPUILLAA HA 3MiHY
eNeKkTPoOANHAMIYHUM YABAEHHAM.

Apyra — cydacHa ¢isnKa KiHua XX — no4vaTtky XXI crtonitta. Ona Hei
XapaKTepHa €AHICTb MiAXOAIB A0 MAKPO-, MIKPO- M meradisnkm Ta NocTynosa
3MiHa i3n4HOiI KapTUHM CBiTy. KiHeup XX CTONITTA pPO3WMPUB B YABAEHHAX
N0ACTBA KOpAOHW BcecBiTy, Bigbynoca BiAKpPUTTA KBasapiB — HaZNOTYKHUX
AXkepes BUNPOMIHIOBAHHA B Hawii [anakTuuj, CTBOPEHHA NepLlunx ByrieLeBux
HaHOTPYOOK, WO MaloTb YHiKanbHY MiUHICTb Ta HaANpoBiaHiCTb. [ani BapTo
NiAKPECINTK, WO CPABXKHIM NPOPUBOM Yy HayLi cTanu BiakputTa XX cToniTTa,
fKe, 34aBanocs 6 HewoAaBHO TiNbKM nNo4vanoca. Hacamnepesd, BapToO Ha3BaTK
30BCiM HEAABHE BigKPWUTTA, 3HAYMMICTb SAKOTO A4 CydacHoi  isnKu
KONOCaNbHA: LUe BIAKPUTTA BYEHUMM YACTUHKKU, AKA MNOACHIOE MPUUYUHY
BMHWKHEHHA Macu B iHLLIMX eleMEHTapPHUX YaCTMHOK — 60o30Ha Xirrca.

Ha oCcHOBI aHani3y OCTaHHiIX A0CArHEHb Pi3NKM MOXKHaA CTBEPAKYBATH, LLO
OACTBO 3HAXOAMTLCA HA MOPO3i YeProBoi 3MiHM HayKOBOI Napaanrmu.

[poTe, BU3HAHHA NPIOPUTETHUX HANPAMIB PO3BUTKY HAayKU Ha AeprKaBHUX
piBHAX 6araTbox KpaiH CBiTy CBiA4YUTb NPO KAKYOBY PO/Sib HAHOHAYKM Ta
HAaHOTEXHO/OrNN, WO PO3BMHY/MCA HA 1i ocHOBi. LLLo6 AanA CTapLUIOKNACHUKIB
nonynsipHe HWHi NOHATTA «HAHOTEXHOANOriT» ByN0 HanoBHeHe Qi3UYHMM 3MICTOM,
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HeobxiaHe GOpMyBaHHA LNICHUX ysiBNEHb NPO HaHOO6 EKTU Ta HaHOMaTepianu.
ToMy BBA*KaEMO, LLLO PO3MNOYaTU BMBYEHHA OCHOB HAHOTEXHO/OrM HeobxigHo 3
3anuTaHHA: «lLlo po3ymitoTb, roBopsaYM npo HaHomacwTab»? Abu BignosicTM Ha
Lle NUTaHHA, HeObXiAHO PO3FNAHYTU LUKANY PO3MIpiB MaTepiasibHMX 06’ekTiB. dani
NOTPIOHO BM3HAYUTU MOJIOKEHHS HAHOOO'EKTIB Ha Ui WKani. licna uboro chig
BUAINTU CYyTTEBI 03HAKM HAHOOB'EKTIB Ta HaHOMaTepianiB i, HAOCTaHOK, YBECTH
O3Ha4YeHHA HAHOTEXHOOTIN.

OTXKe, y4HsAM nepeaycim BapTO MOACHUTU, WO npedikc «HaHO» O3HAYaE
«04Ha MiNbApPAHA YacTMHa». 3py4YHO NpPU LbOMY NPOAEMOHCTPYBATU LUKOAAPAM
LWKa/ly PO3MipiB maTtepiasibHMX 06’eKTiB (puc. 1) 1 nokasaTtM Ha Hik Micue
HaHOOO'eKTiB. 30Kpema, MiniMeTpu (TUCAYHI YaCTMHM MeTpa) MO3HaYeHi Ha
LKA NiHIMKK. JTiHIMHI pO3MipM HAMMEHLLMX CTPYKTYP, AKI MOXHA CnoCcTepiratu
B ONTUYHWUI MIKpOCKON (KAITMHU, MiTOXOHAPIi Ta HeBenuki HaKTepii) matoTb
NopsAoK MiKpoMeTpiB (MifIbMOHHA A[0ns MeTpa). Y COTHAX HaHOMeTpiB
064YMCNOTLCA PO3MipK BipyCiB, ¥ AecATKax — Benuki 6inkosi moneryan. MpocTi
MOJIEKY/IU BUMIPHOKOTLCA B OAMHULAX HAHOMETPIB, @ aTOMU — Yy AECATUX JONAX
HaHomeTpa. OTKe, MOXHa AaTM O3HAYEeHHA HaHOMmacwTaby fAK Aianasony
po3mipiB Tin Big atomis g0 Bipycis (0,1-100 HMm).

Imm 0 1Mm 10MmMgm 1 MM 0,1 mem 0,01 MM 1 HM 0,1 HM
[TTTTITTITITTTTT0T]] CTTTTITTTTI T T I e e e ey e e e e e e e e e ee ey e e e e e emaimiyoaaTl

10°m 10'_41\1 _10‘51\1 10 107w 10%m 10°m 10"m

_

Kajga  TOBUIWMHA  Gagrepii KJIITHHH — MOJEKyJIH Aiamerp
JiHIKA  BOJIOCHHH BipycH aroma

Puc. 1. LLIkana po3mipiB maTepianbHnx 06’ eKkTiB

BapTo nigakpecnntn, WO yABMTUM HaHOMACWITAb AOCUTb CKAAAHO. AKLLO
pPO3rnAgaTM BOAOCUHY, TO 1 TOBLUMHA, Y 3aAeXHOCTI Bif, KO/NbOpY, CTAHOBUTL
nopaaky 80—110 mikpomeTpis. LLLo6 oTpumaTtn HaHOMacwTab, Tpeba TOBLUMHY
BONOCUHM 3meHLwmnTn B 10000 pasis.

Micna uboro BBOAATb KAKOYOBE MOHATTA HAHOTEXHOJIOTN — HaHOOO eKT.
ABM pocCArTM yCBIAOM/IEHHS LWKOASIPAaMU TOro, YOMy MOro BapTO BMAINATU
oKpemow aediHiuieto, 3'acoByOTb iSUYMHMIA 3MICT UbOro MOHATTA. 3 UiElD
METOK nepes, CTapLLIOK/IACHUKAMU A0Ui/IbHO NOCTaBUTM Take 3anuTaHHAa «Lo
BiaOyBa€eTbCA i3 B/1IAaCTMBOCTAMM 06’ €KTa B HaHOMACLLTabi ?».
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MpointocTpyBaT  3a/E€XKHICTb  BNACTMBOCTEM  MaTepiany Big MoOro
NOBEPXHEBUX PO3MIpPIB AO0LINIbHO, BMKOPUCTOBYHUM YABHUM EKCMEepPUMEHT.
Po3rnAHemMo OAHOPIAHMIA KpUCTan — Ue TPUBUMIPHUI ogHopiaHnin 06’ ekT. Ons
3PY4YHOCTI BBaXKaTMMEMO Halll 3pa3oK Kybom i3 fAoBxuMHO pebpa 1 cm. BiH mae
neBHi @i3nMyHi BNacTMBOCTI. 3pO3ymino, WO B UbOMY BMMNaAKy Ji3nyHI
B/IAaCTMBOCTI 3pasKa He 3a/exKaTb Big, noro posmipis. OgHaK, MU 3HAEMO, IO
no6m13y 30BHiLIHIX MOBEPXOHb PO3IASHYTOrO HaMK Kyba Moro BAIaCTMBOCTI BCe
¥ MOXYTb BiApi3HATUCA BiA BianoBiaHMX BiacTuBocTen B 06’emi. MpoTe yacTKa
NOBEPXHEBUX aATOMIB BKpal Mana, a, OTKe, BHECKOM MOBEPXHEBOI 3MiHM
B/IACTUBOCTEN MOXHA 3HexTyBaTW. loginMmo Haw Kyb HaBnin no oaHin i3
rpaHen. Mpu LbOMY AOBXKMHA ABOX MOrO rpaHen 3a/MWNTLCA HE3MIHHOM, a
ogHa, Hexah ue byae BucoTa /, 3MeHWMUTLCA y 2 pasu. Yn BNAMHE AaHa
MaHinynAauis Ha BAacTMBOCTI 3pa3ka? OueBMAHO, WO Hi. [lposiBwm
eKCNepuMeHT LWe pa3, OTPMMAEMO aHanoriyHum pesynbtat. OgHak, npwu
AOCATHEHHI MEeBHOr0 KPWUTUYHOrO po3mipy [*, MOBTOPEHHS eKCnepuMeEHTY
npuseBege A0 TOro, WO CRAOCTepexyBaHa BAACTUBICTbL Oyae 3anerkatun Big,
po3mipy /. Yomy TaK BiabyBaeTbca? Koau [ ctae HabaraTto meHwWwuUMm Big /* BHeCOK
NOBEPXHEBMX ATOMIB Yy BNAcTMBOCTI O6’€EKTY CTa€ iCTOTHMM Ta NPOAOBXKYE
3pOoCTaTM 3 NOoAanblUMM 3MeHWeHHAM [ Y ¢isuui ue sasuwe Mae HaslBy
KBAaHTOBO-PO3MipHUI edeKT B OogHOMY BUMIpi. pu LbOMy Cam 3pasok, ANnS
Akoro / < [*, Ha3MBaETLCA KBAHMOBOO MNACWUHOK abo KBAaHTOBOI AMOIO. AKLLO
X Yy Aeakomy 3pasky / £ [* y ABox BUMipax, TO MOro Ha3MBalOTb OA4HOBUMIPHUM
KBAaHTOBMM 06’ €EKTOM — KBAHMOB0IO HUMKOIO abo KBAaHTOBUM ApoTom. Konm x /
< I* y BCiX TPbOX BUMipaX MAaEMO KBAHMOBY MOYKY.

OTKe, BaXX/IMBO, WOD y4Hi 3aCBOiNN, WO HAHOO6 eKm — Ue 06’€eKT, y AKOro
I £ I* woHalmeHLWwe B 0A4HOMY BUMiIpi.

[HWWMM  BaXXAMBMMW  MOHATTAMW  HAHOHAYKM €  HOHomamepian.
HaHomaTepianom HasuBalOTb MaTepian, Wo Ma€E NPUHAMMHI OAHWUH 30BHILLHIN
po3mip y HaHoMacwTabi Ta BUABANSAE AKICHO HOBi BAACTUMBOCTI (Pi3nuHi, XimiuHi,
dyHKUioHanbHI Towo). Mpn ubomy 0cobaMBICTIO HaHOMaTepianiB € Te, WO iX
BNACTUBOCTI BiApPi3HAOTLCA Big NpuTamaHHMX 06’ €KTam iHLLIMX pO3MipiB.

Ha BpaxyBaHHi BNacTMBOCTEM HaHOMATepiasiB FPYHTYHOTbCA METoAM iX
Knacndikauii. HannpocTiwmm MeToaom  OTPUMaHHA  HaHomaTtepiany €
nogpibHeHHs PEY4OBUHU 4,0 HAHOPO3MIPHUX PppParmeHTiB.

[oCcnTb BaXKNMBO A0BECTU A0 PO3YMIHHA YYHSAMM Te, WO HaHOOH ekTH Ta
HAaHOMATepiaAM € He Auwe AOCATHEHHAMM HAyKOBO-TEXHIYHOro nporpecy
NOACTBA, aAKe Ha MOMEHT O3HAMOM/IEHHA YYHIB i3 LMMWU NOHATTAMM HEPIAKO B
HUX BXe cPpopMoBaHi NeBHI NOBYTOBiI yABAEHHS MPO HAHOTEXHONOTIi AK LWOCb
«Haacy4vacHe». lNpo HETOYHICTb TaKUX YABJIEHb CBiAYMTb iCHYBaHHS 06’eKTiB
NPUPOAHOro MOXOAXEHHA, fKi BignoBigalOTb HaHOMacwTaby. AK npukniaag,
LWKONAPAM MOMHA pPO3MOBICTM NPO ABULLE CAMOOYMULLEHHA SUCTA OEeAKUX
pocanH (THo/bnaHa, Kanyctu Towpo). LUe asuwe 6yno aetasbHO AOChiAKeHe
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BYEHMMM HA NPUKAAAI NOTOCY Ta Ha3BaHe HA MOro 4ecTb «ePeKkToM N0TOCY».
MOACHIOETLCA BOHO iCHYBAHHAM Ha MOBEPXHi AncTta 0cobanBOi CTPYKTYpU
(HaHopenbedy), AKa yTBOPEHA BOCKOMNOAIOGHOK PEYOBUHOK — KYTUHOM, IO €
CYMILLLLIO BULLMX XXUPHUX KUCNOT Ta ix edipiB. M0 KOHTAKTY Kpani BoAn 1
JIMCTKA Ha TaKii NoBepxHi BKpan mana, Tomy Kpanaa Habysae ¢opmu 6amnsbKOI
[0 KYNACTOI Ta NErko CKOYYETbCA, BOMpatoun 3abpyaHEeHHA 3 NOBEPXHi /INCTKa.
Taka noBepxHA Ma€ Ha3By cynepriapodobHoi. Lis iges, sano3myeHa y npupoan,
BigHalMlWNa NpaKTMYHEe 3acTOCyBaHHA Yy BUPODBHULTBI MOKPUTTIB, CTIMKMX A0
3abpyaHEHHA Ta NOBEPXOHb 3 MOMK/IMBICTHO CAMOOYMLLLEHHSA.

Kpim Toro, 4o Bigoma LWKONApPiB HEODXiAHO A0OBECTU Takuit GaKkT: AesKi
pedi, AKi CbOroAHi IMeHyHTb «HAHOOD EKT» UM «HAHOMaTepian», AAMHA
BUKOPUCTOBYBA/a 34aBHA. OAHMM i3 TaKMX NPUKIAAIB € PISHOKONBbOPOBE CKAO.
Y mysei Benukoi BpuTaHii ekcnoHyeTbcAa Kybok Jlikypra — AaBHbOPUMMCbKA
NocyAnHa 3i cKaa KiHuAa [V cToniTra. Y 3aneXKHOCTi Bif, OCBIT/IeHHS KyHBOK 3MiHIOE
KOAip i3 3e/1eHOro Ha NypnypHuin. Takui epekT 0byMOBAEHMIA HAABHICTIO Y CKAI
HaHOPO3MipPHUX YaCTMHOK 30/10Ta i cpibna. Y cepeaHi BiKM MmeTaneBuit HAHONWU
4aCTO A04aBajn Yy CKNO ANA BUIOTOBAEHHA BiTPaxkiB. BUABANAETLCA, NiKypriB
KyOOK BUrOTOB/IEHWI i3 HAHOKOMMNO3UTHOrO MaTepiany.

OTKe, BWHUKAE 3aKOHOMIipHe 3anuTaHHA «Kosnn Bnepwe 6yB
BMKOPMUCTAHUMA TEPMIH «HAHO-» Y MOr0 Cy4aCHOMY PO3yMiHHI»? [licna uporo
LUKONAPIB 3HAMOMAATbL i3 XPOHOJIOrED PO3BUTKY HaHoTexHonorin. Ocobaney
yBary BapTO aKLEHTyBaTW Ha yC/aB/seHin nekuji P. PeriHMmaHa «Tam BHU3Y —
He3niYeHHo baraTo micua».

Moaanbwa sorika nobyaoBu Kypcy € Takow. 3'ACOBYETbCA, WO OKO
NOOMHWN, WO € NMPUPOLHOI OMNTUYHOK CUCTEMOKD, MAE PO3AiNbHY 34aTHICTb
(BiACTaHb MiXK ABOMA TOYKaMM, fKIi MM HAUMMO OKpPemo, A1 HOPMAbHOro
30pYy Ha BiacTaHi HanKpaworo 6ayeHHs 25 cm) 6am3bko 0,1-0,2 mm. Posmipu
MIKPOOPTraHi3MiB, KAITUH Ta iHWKMX MIKPO- M HAHOCTPYKTYP 3HAYHO MeHLi L€l
BE/IMYMHU, OTKEe AOCNIAMKEHHA Ta BUBYEHHSA NoaibHux ob6’ekTiB 6yno 6
HEMOXKMBUM 6e3 BUMKOPUCTaHHA Mikpockonis. OAHaK, po3AinbHa 34aTHICTb
3BMYAMHOrO ONTUYHOrO MiKpPOCKOoNa (KiZIbKacOT HAaHOMETPIB) HeAOoCTaTHA A/A
npeameTiB HaHomacwTaby. O6’eKTM, PO3MipM AKMX KibKa AECATKIB UM
OAVMHULb HAHOMETPIB N06AYMTU B TaKMI1 MIKPOCKON HEMOK/INBO. [15 Ni3HAHHA
Ta A0CNIAXKEHHA HAHOCBITY ByM BUHAWAEHI iHLWI meToau.

Y 1931 poui P. PyaeHbepr nogas naTteHTHy 3asiBKY Ha NPOCBiYyBa/bHWUI
e/IeKTPOHHUI MiKpockon. Y 1932 poui M. KHonnb i E.Pycka nobyaysanu
Nepwmm TaKMM MIKPOCKOMN, Yy AKOMY BMKOPMUCTA/NIM MArHIiTHI  NiH3KM  gnAa
bOKyCyBaHHA eneKkTpoHiB. Len npunag craB nonepeaHUMKOM CyvaCHOro
NPOCBIYYBA/IbHOrO e/eKTPOHHOro MiKpocKkony. 3aBAfakM Ubomy B 1986 poui
E. PycKka ctaB naypeatom Hobeniscbkoi npemii 3 ¢pisnku.

MicnA UbOro YYHIB 3HANOMAATbL i3 IHCTPYMEHTaMM AOCAIAXKEHHA
HaHOOO €KTiB, pPO3MNOBiAalOTb MNPO BIAKPUTTA HOBOrO Kjaacy 3'€AHaHb —
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dynepeHiB; BuABNEHHA ePEeKTy TiraHTCbKOro MarHiToonopy Ta BiaKpPUTTA
BYrneueBmx HaHOTPYBOK.

MpuKknagHuM iHTepeC A0 HaHOMaTepianiB CbOrogHi  3yMOBJIEHUN
nepcnekTMBaMmM 3HayHoi Moamodikauii abo HaBiTb NPUHUMNOBOI 3MiHM
B/IaCTUBOCTEN BigOMWX MaTepianiB, HOBUMU MOMK/INBOCTAMMU, AKi BigKPUBAE
HaHOTEXHO/IOriA Yy CTBOPEHHI MaTepianiB Ta BUPODLIB 3i CTPYKTYPHUX e/leMeHTiB
HaHOMETPOBOro po3Mmipy.

Mpy O3HAMOMANEHHI Y4HIB i3 BWMKOPWUCTAHHAM HaHOMaTepianiB, BapTO
NiAKPECANTU, WO HAHOTEXHOJON — ranysb MixaucumniiHapHa, Tomy chepm ix
3aCTOCYBaHHA MOB'A3aHi 3 iHWMMK Haykamu: ¢i3uKoto, Ximieto, Hionorieto,
iIHPOPMATUKOKD Ta OXOM/IKOKOTb PISHOMAHITHI MPUKAAAHI ranysi: eneKkTPoHiKy,
€HepreTuky, nMNPOMMCAOBICTb, MeaUUMHY, €eKOoNorito Towo. HWHi  BAacHI
HaHOMPOrpamn PO3BMBAKOTb MNPAKTUYHO BCi MPOBIAHI PO3POBHUKM ENEKTPOHIKM —
IBM, Hewlett-Packard, Hitachi, Lucent, Misubishi, Motorola, NEC T1a iH.
BiaAMiHHICTb  BNaCcTMBOCTEM HAHOYACTMHOK  Bi4 BAACTMBOCTEM  MaTepiany
BMKOPWUCTOBYETbCA MpPU CTBOPEHHI aeposonel, ¢apbyBanbHUX PEYOBWUH, A5
OTPUMAHHA KOJIbOPOBOrO CKAa ¢ Tenso3bepiratoumx matepianis. LUnpoko
3aCTOCOBYIOTbLCA HaHoMmaTepiaiM i nig 4ac pobotTm B ymoBax MigBULLEHNX
TemnepaTyp, TepTA Ta 3HOLWEHHA AeTanen, iHCTPYMEHTIB. Y nepcnektusi —
KapAMHa/bHi 3MiHM y 3B'A3KY 3 peani3aLiero MOXKAMBOCTEN TEHHOI iHXeHepii,
CTBOPEHHAM  ePEeKTUBHUX  MOJIEKYNAPHUX  AiarHOCTUYHMX  NPUCTPOIB  Ta
BiANoBigHMX HBiocMHTEe3aTOpIB.

BMCHOBKM Ta NepcneKTMBU NOAANbLUMX HAaYKOBUX PO3BiAOK. BUKOHAHO
METOA0N0rYHMIA aHani3 [ep*kaBHOro ctaHaapTy 6a30Boi i NOBHOI 3arasbHOI
cepeaHboi OCBITM Ta HaBYa/bHUX Nporpam 3 isMKM ANA 3arasbHOOCBITHIX
HaB4Ya/IbHMX 3aKIagiB, HA OCHOBI AKOrO0 BCTAHOBAEHI HEY3roAXeHOCTi MiX
3aaeknapoBaHumMmu y CTaHAapTi KOMMNOHEHTAMW 3MiCTy OCBiTM, NMOB'A3aHUMM 3
PO3BUTKOM Cy4acHOi Hayku (HaHobioTexHonorii, HaHO®I3MKa, HAaHOTEXHO/OTi)
Ta 06CcArom HaBYa/IbHUX rOAMH, WO BiABOAATLCA HA O3HAMOM/IEHHSA LUKO/IAPIB i3
BiAMNOBIAHMMM MUTAHHAMM B HaBYa/JbHMX nporpamax. [lopag i3 uum
YCTaHOBNEHO, WO Yy TMPOrpaMHMX BUMOrax A0 PpPiBHA 3arajibHOOCBITHLOI
NiArOTOBKU  LLUKOAAPIB  BiACYTHi  KOHKpeTHO cPOpPMY/bOBaHI  OuYiKyBaHi
pe3ynbTaTm HaBYaHHA LWWOAO OCHOBHUX MNOHATb HaHOHayKu. BoaHouac
3'ACOBAHO, WO iCHYE HeobXigHICTb CTBOPEHHA KOMIJIEKCHOTO AMAAKTUYHOTO
3abe3sneyeHHs A1A BMBYEHHS OCHOB Cy4acHOi ¢isMKM B 3arasibHOOCBITHIX
HaBYaNbHWUX 3aKNaAax y GopmaTi eNeKTUBHUX KypCiB.

Po3pobiieHO enekTMBHUIA Kypc «OCHOBWM cyyacHOi isvKu» ana y4yHiB
CTapLUOI LLKO/IM 3ara/ibHOOCBITHIX HaBYa/IbHUX 3aK/1a4iB, AKMIA YaCTKOBO PO3B’A3YE
NPOTUPIYYA MK CY4aCHUMM HAYKOBMMMW YABAEHHAMM isMKM Ta 3micTom
HaBYa/IbHMX NPOrpam i3 uiei ancumnninn. NoKasaHo, Wo NPONOHOBAHUIM KYPC MaE
Ha MeTi PO3LLIMPEHHA YABAEHb LUKO/IAPIB NPO Cy4aCHY HAaYKOBY KapTUHY CBITY.

YnpoBaAKeHHA OCHOB Cy4acHOi (i3MYHOI HayKM B HABYa/IbHUIM Mpouec

195



[leparoriyni Hayku: Teopis, icTopis, iHHOBaNiliHi TexHoJorii, 2017, Ne 3 (67)

3araNbHOOCBITHIX HaBYa/bHUX 3aKnaais YKpaiHW BiAKPUBAE NepPCneKTUBU
CTBOPEHHS MPOrpamMm KypcCiB MigBULWEHHA KBanidikauii BuMTenis ta po3pobku
BiZINOBIAHOIr0 METOAMYHOIO 3abe3nevyeHHsA 3 4aHOi TEMATUKMU.
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PE3IOME

3aBpaxkHaa EneHa, OpHopgBopey Jlapuca, lMacbko Onbra, CanTtbikoBa Anna.
MeToamMKa N3yHeHUA HEKOTOPbIX BOMPOCOB COBpeMeHHOM GU3MKM B 06LLe0bpasoBaTeNbHbIX
y4ebHbIX 3aBe4eHUAX.

B cmamee npugedeHbl pekoMeHOQUUU O OmMObpaxXeHul CcospeMeHHbIX
docmuxceHull (hU3UKU KOK HOYKU 8 Kypce WKoAbHOU (pu3uKU. YcmaHoeseHo cyujecmeogaHue
npomugopeyus Mmexody cospeMeHHbIMU HaQy4YHbIMU npedcmasneHuamu 8 obaacmu gpu3uKku u
codepycaHueM y4ebHbix npozpaMmM o coomeemcmayioweli y4yebHoll OducyunauHe.
ApeymeHmupoeaHa HeobxoOuMocme  U3YyYeHUA OCHO8 CcospeMeHHOol  uauku e
obuweobpazosamesbHbix y4ebHbix 3aeedeHusax 8 chopme aneKkmusHbix Kypcoe. [lpednoxceH
anekmueHeolili Kypc «OcHoebl cospeMeHHOU pu3uKu» O0AA YYAUWUXCA CMAapuwux KAaccos.
lMokasaHo, Ymo agpbekmusHoe eHedpeHuUe OcHoe cospemMeHHol usudeckoli Hayku e
yuebHbill npouecc obuwjeobpaszoeamersbHoix y4yebHbix 3asedeHuli mpebyem co30aHUA
npozpamMm  Kypcoe  noeblWeHus  Keaaugpukayuu  y4yumenelli u  paspabomku
coomeemcmayioujezo MemoduvecKo2o obecnevyeHus no uccaedyemoli memamuke.

Kniouesbie cnoea: ¢pusuka, memoduka o6y4yeHus pusuKe, 3neKkmueHbill Kypc,
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obweobpazosamersnbHble yyebHble 3aeedeHuUs, cmapwasa WKona, y4ebHoie npo2pammel no
¢pusuke, HAHOHAYKA, HAHOMeEXHOo102UU.

SUMMARY

Zavrazhna Olena, Pasko Olha, Odnodvorets Larysa, Saltykova Alla. Methodology for
the Study of some issues of Modern Physics in secondary school.

The article is devoted to the display of modern achievements of physics as a science in the
school physics course. The existences of contradictions between modern scientific concepts in
physics and content curriculum of discipline have been found. At the same time, it is proved that
the curriculum requirements for general education of students has not been specifically
formulated in the part of expected results of training on the basic concepts of nanoscience.

The research is based on the general scientific theory and empirical methods: analysis —in
order to study modern physics in secondary schools, finding the provision in the learning process
of necessary learning tools; synthesis — for designing content for elective courses; observing of
the educational process in physics.

Based on the analysis of scientific and technical literature and teaching experience it
is shown that the issue of development and implementation of appropriate elective courses
in the context of the reform of secondary education are not reasonable: methodology of the
use of elective courses while studying modern physics in secondary school has not been
disclosed; relevant materials of these courses have not been developed, and there are no
methodological and logistical support for their teaching.

It is proved that today there is an urgent need for the development and
implementation in the learning process, starting with secondary schools, of tailored training
courses that include individual questions of modern physics and nanotechnology.

The authors proposed elective course “Fundamentals of Modern Physics” for high school
students. The course objective is to resolve contradictions between modern scientific concepts in
physics and curriculums physics. In the article elective course program and guidelines for teachers
are revealed. Course content promotes pupils with the modern scientific world. Holding this
course the authors consider appropriate in the end of thellth class curriculum.

The effective implementation of the foundations of modern physical science in the
educational process of secondary schools requires creating programs and teacher training
courses and developing of appropriate methodological provision of the studied subjects.

Key words: physics, methods of teaching physics elective course, secondary schools,
high school curriculum in physics, nanoscience, nanotechnology.
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Y nponoHoeaHili cmammi mMu po3anadaemo 38yKo8i MY3UYHI KOMIAEeKcU SAK
KiHyesul npodykm cmpykmypHoi opaaHizauii modeni 3a pesynbomamamu cniegidHoweHHA
302a/16HO-PAKMYpPHUX Npouecie y KOHMeKcmi cyKynHocmi KoMnoHeHmie KoMno3umopcbKoi
mexHiku Ha pieHi iHmeapauyiliHux eapiaHmie e3aemodii 3acobie mysuyHol eupasHocmi. Taka
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