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OcCoOMUBICTIO OCTaHHIX AECATHIITH € IMIMPOKE BUKOPUCTAHHS KOMITHOTEPHOI TEXHIKU B
HayKoBHX gociimxkeHHsX. Skmo 20-30 pokiB ToMy KOMI'IOTEpH B OCHOBHOMY BHKOHYBaJIH
00poOKy pe3yJbTaTiB BEJIMKOI KIIBKOCTI E€KCIIEPUMEHTIB, TO CbHOIOJIHI KOMIT'HOTEp €
CKJIaJIOBOI0 YAaCTHHOIO YCTAaHOBKM a00 CKIIAJHOTO MpUiIaay 1 MOBHICTIO Kepye HOTO
poGoToro. Lle mo3Bosisie aBTOMATU3YBaTH HE TUIBKU MpOIEC O0YHCIIeHb, ajle i caM Ipoliec
IIPOBEJICHHS €KCIIEPUMEHTIB, 3BUIBHUBIIN €KCIIEPUMEHTATOPA BiJl PyTUHHUX ONEPALIIif.

C®II npoimoB ycHimHy anpoOario OpU MIArTOTOBLI MaHOyTHIX BUMTENIB (I3UKU B
CymITY im. A.C. MakapeHka, 110 J03BOJIMIJIO CTBOPUTH HaBYAIbHUN MOCIOHMK «CydacHi
METOIH JOCIIKEHHS CTPYKTYpPH PEUOBUHU (CriemiaibHUi Di3udHu mpakTUKyM)». Y CDII
MPEJICTABIICHO YOTUPH TPYIH POOIT, sIKi BAKOHYIOTHCSI HA CYY4aCHUX HAYKOBHX MPHIIAIAX Ta
MPE3EHTYIOTh €JNEKTPOHHO-ONTHYHI, Mac-CIIEKTPOMETPHYHI, PEHTTEHO-CTPYKTYpHI METOIU
JOCITIJDKEHHSI PEYOBMHHM, a TaKOXXK KUIbKa Cy4aCHHUX METOIB JOCIIIKEHHS MAarHiTHOI
CTPYKTYPH 1 MarHiTHUX BJIACTHMBOCTEW MAarHiTHUX F€TEPOCTPYKTYpP, Y TOMY YHUCIHI 1 SBUILE
rirautchkoro maruitoomnopy (HobeniBcrka npemis 3 izuxu 2007 poky).

3HauHe Miclle B MOCIOHMKY 3aiiMae onuc (PI3MYHUX NPUHIUIIB POOOTH MPHIAIIB 1
YCTaHOBOK. SIK TIOKa3ye HaIll JOCBiJ, BUKOPHCTaHHS TIIbKH IHCTPYKIN 3 eKcruryaTartii
MPUIAAIB, IO JOJAIOTHCA MIAIPUEMCTBAMU-BUPOOHUKAMHU, BUSBIISIETHCS MAIOC()DEKTUBHUM,
TaKk SK BOHHM HamucaHi Jisg (axiBIliB, 110 BXXE€ MarOTh IMMEBHY KBamiQiKaIilo Ta JOCBiJ
po0OTH, 1 HE 3aBXK M BiAMOBIAIOTH HABYATLHO-METOJMYHUM BUMOTAM.
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PO LIUDPOBI JIABOPATOPII IK CYUACHOT'O 3ACOBY
HABUYAHHS MAUBYTHIX YYUTEJIB ®I3UKHA

CrtpimMKuii po3BUTOK 1H(MOOPMALIHHUX CUCTEM MPU3BOJAUTH A0 HEOOXITHOCTI Y3TOKEHHS
HOBUX KOMM'FOTEPHUX TEXHOJIOT1M 3 METOAMKOI HAaBUAHHS PI3HUX MPEIMETIB B IIJIOMY, 1
HaByaHHS (i3uku 30kpema. OCHOBHA MeTa BIPOBaKeHHs 1H(GopManiitHux texHomorii (IT)
MOJIATAE B YAOCKOHAJEHHI SKOCTI HaBYaHHS, B JOCATHEHHI OUTBII TIMOOKOTO i MOBHOTO
PO3yMiHHS CyTi (PI3UYHUX TMPOIIECIB 1 SABHUIL, SKI BUBYAIOThCA. Lle, y cBOIO depry, o3Havae
HEOOXIAHICTh BIPOBAIKEHHS LU(PPOBOT 1 KOMIT'IOTEPHOI TEXHIKA B MPAKTUKY BUKIIAJIAHHS
THUX TIPEAMETIB, 5Kl JO3BOJISIIOTH 11€ 3A1MCHUTH.

Jlo 3aco0iB siKi 32 CBOEIO CYTTIO JO3BOJIIIOTH OPraHi3yBaTH MOJCIIOBAHHS, EMYIIAIIIO 1
EKCIIEPUMEHT 1 HE BUMAraroTh MPHU [IbOMY JO0JATKOBOTO CHEI[IaIbHOTO 00JIaJHAHHS B Traiys3i
G13UKM BIAHOCATBCA BIpTyalibHI ab00 nu@poBi ¢i3uuHI 1adopaTopii, AKi 3apa3 MIKABIATh HE
TITBKH (Pi3UKIB-HAYKOBIIIB, a i TOCIIIHHUKIB y raiy3i MeJaroriyiux Hayk.

[x mosBa cTana MOXKIMBOK 3aBISKM AKTUBHOMY 1 IIOBCIOJHOTO BHMKOPHUCTAHHS
KOMM'IOTEpHOI TEXHIKM Ta PO3BUTKY IHTEPAKTUBHOTO MPOTPAMHOTO 3a0€3MeueHHS, SKe
MOKJIMKAaHE POOUTH HAOYHO JIEMOHCTpauii pi3HUX (I3UYHUX MPOLECIB, MOJEIIOBATH
JOCIIIH 1 00pOOISATH pe3ynbTaT B aBTOMAaTU30BAHOMY pexnMi [6;7].

Bukopucranus uugposux mabopatopiit (LIJI) mo3Bomsie oTpumaTté ysBIEHHS PO
CyMIKHI OCBITHI oOmnacti: iHQOpMaIiiiHi TEXHOJOTii; cydacHe OOJagHAHHS JOCIIiIHOI
nabopatopii; maremaThuHi QyHKLIT 1 rpadiku, MaTeMaTH4YHa 00pOoOKa eKCIePUMEHTAIBHUX
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JaHUX, CTAaTUCTUKA, HAOJNMKEHI OOYMCIEHHS; METOJWKAa MPOBEIEHHS JOCIIIKEHb,
CKJIaJIaHHJ 3BITIB, MPE3eHTAallisi BUKOHAHOI pOOOTH.

Sk 3a3HadyeHo B [5], B MOpIBHSAHHI 3 TpaauliiiHuM obnagHanasM, [JI HamaroTh
MO>KJTUBICTD:

* CKOPOTHUTH 4Yac, 1[0 BUTPAYAETHCS HA MIATOTOBKY 1 MPOBENECHHS (PPOHTAIBHOTO a0
JIEMOHCTPAIIHHOTO EKCTIEPUMEHTY;

*  NIABUIIUTH HAOYHICTh EKCIEPUMEHTY Ta Bi3yasli3alilo HOTro pe3yabTaTiB, PO3IIUPUTH
CIIUCOK €KCIIEPUMEHTIB;

* 3 BEJIMKOIO TOYHICTIO OOPOOUTH 1 MpoaHaATI3yBaTH JIaHI €KCIIEPUMEHTY;

*  TPOBOIUTH BUMIPIOBAaHHS B ITOJIbOBHX YMOBAX;

*  MOJIEpHI3YBaTH BXKE 3BHUHI EKCIIEPUMEHTH.

AHani3 HayKOBO-METOAMYHOI JIiITepaTypH, MEepiOAUMYHUX BHUAAHb Ta IHTEPHET-IKEpEN 3
BUKOPUCTaHHS TepMiHa «uudpoBa naboparopis» O03BOJIsIE CTBepKyBaTtH, mo mig LI
PO3YMIIOTh CYKYIHICTh CHEliaibHOT HHU(POBOI TEXHIKM Ta BIANOBIIHOTO MPOTrPaMHOTrO
3a0e3neueHHs i il BAKOPUCTAHHS Ta OOPOOKU «3HSATUX» PE3YJIbTATIB.

Busnauennss «uudpoa maboparopis» 3a MakciotoBoto C.€.: «HoBe mokomiHHS
HIKUTBHUX —~ NPUPOJHUYOHAYKOBUX  JJTaOOpaTopid, MpU3HAYEHUX [  IPOBEIEHHS
GpOHTAIBHUX 1 JAEMOHCTPAIlIMHUX JOCTIAIB, JUIsI OpraHi3amii y40OBHX JOCIHIKEHb 1
JOCITITHULIBKUX TIPAKTUK» [3].

3a0onotHuii B.®. 1 JlaBpoBa A.B. tpakrytore Tepmin LIJI sik cydacHa yHiBepcaibHa
KOMIT'TOTepU30BaHa JIaDopaToOpHa CHCTEMa, sIKa BUKOPUCTOBYETHCS JJISI TPOBEIACHHS
ITUPOKOTO CHEKTPY AOCIIIKEHb, TEMOHCTpaIlii, JabopaTopHux poOiT 3 (i3ukH, XiMii Ta
Oiosorii i T.1. [2].

IJI — ume HaOlp uu@poBOi TEXHIKH, JATYUKIB, CUMYJSTOPIB, MPOTrPaMHHUX 3aco0iB,
HEOOX1THUX TSI 300pYy, MEPETIIALy Ta OOPOOKHU ACSKUX SBHII [4].

3arajom, 3apa3 y CBITI Haliuye€TbCsd BeJIMKa KUIbKICTh pizHOMaHiTHUX [[JI. Bonu
MPU3HAYEH] HE TIIBKU JJIsl €KCIIEPUMEHTIB 1 1a00paTOPHUX JTOCIIJIB IPU BUBYEHH1 (DI3UKH,
a 1 71 TOCHIIKeHb MPpU BUBYEHHI 010J10r11, reorpadii, XiMii TOII10.

[Tepmi nmoxomninusa IJI Gynu po3paxoBaHi TUIBKK Ha J1ab0OpaTopHy poOOTY yuHiB. B ix
ocaoBy Bxomwmn KIIK Palm M130 i BumiproBanbHi iHTepdeiicu (peecTpaTopy TaHUX)
ImagiWorks (puc. 1). Hactymni, Oimpmn cydacHi Bepcii JlabopaTtopiii  J103BOJISAIOTH
MPOBOJUTH 1 JAEMOHCTpalliiiHuil ekcriepuMeHnT. OCTaHHI MOKOJIHHS PEECTPATOPIB JTAIOTh
MOJKJIUBICTh PO3MIIIYBAaTH JaHi 1 pe3ylbTaTd oOpoOku B iH(poOpMmarliiiHe cepenoBulle, B
TOMY YHUCII1, 1 CepeIoBUIllA JUCTAHIIMHOTO HaBUYaHHs abo iH(dopMaIlliiiHi 3aco0u HaBYaHHS.
Ile nopaTkoBO 103BOJsIE POOUTH OTPUMaHI JaHi abo pe3yNbTaTh HOCTYMHUMHU JJIs «KOJIEr»
0 JTOCITIJIXKEHHIO HE TUIBKH 3 CYCIIHBOT MapTH, a i 3 iHmoro micra abo kpainu [1].

Pucynok Nel. IVl na ocnosi KIIK Palm M130.
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Mu BBaxaemo, 1Mo MaOyTHIM BUuTeNsIM (i3MKH HEOOX1HO BHBYATH CydYacHi 3aco0Hu
TaKoro TUIly, ockuibKku 1{JI mounHatoTh aKTUBHO 3'ABIATHUCA HA JTAOOPATOPHUX CTOJAX KL
Vkpainu. Sk 1okazye MpakTUKa B MIATOTOBII BYMTENIB (I3MKH, BIPOBAKEHHS
EKCIIEPUMEHTIB 1 JIa0OpaTOPHUX JOCHIDKEHb Ha 1X OCHOBI JI03BOJISE€ BUPIIIYBaTH
MDKIPEIMETHI 3aBJIJaHHSI — OCBOIOBATH MOHSTTS 1 METO/IU, 1110 BIIHOCSATHCS 10 CTATUCTUKH,
MaTeMaTUKH, 1H(HOPMALIIITHUX TEXHOJIOTIH.

Takox BHUKOPUCTaHHS Cy4YacHMX LM(PPOBHX JiabopaTopid BUCTyNAaEe e(YEKTUBHUM
crocoOOM aKTHUBi3allii JAOCHITHUIBKOT TISIBHOCTI MalOyTHiIX BuMTemiB (izuku. Haouni
JEMOHCTpAIlii 3 OCHOBHUX PO3/iJiB (i3UKHU (BiJ MEXaHIKA JO ONTHUKH) 3 BHKOPHUCTAHHSIM
cyyacHux [T Hagam JOmoMoO)Ke 3pO3yMITH 1 OCBOITM NPUHLMIM OJEP’KaHHSA JaHUX Ta
3M1ICHEHHS aBTOMaTU30BaHUX PO3PaXyHKIB.

Y IVl nmepenbaueHuii TMOBHMK HaOlp XapaKTEPUCTUK, TMPUTAMaHHUX TPagUIliHHOI
oprasizailii HayKOBHX JIOCJI/I>)KEHb. IX BKIIOUCHHS B uru(poBUil HAYKOBO-AOCTITHUIIBKUN
npoctip crpusie (GOpMyBaHHIO y MOJOAI Cy4acHOI HAyKOBOI KapTHHHU CBITY, TOMY
BUKOPUCTaHHS HMU(PPOBUX JTaOOpATOPid B MPOIIEC] MiATOTOBKH MaOyTHIX BUUTENIB (Di3UKU
BUJIAETHCS IIUJIKOM BUIPAaBAaHMUM 1 MOXJIMBUM Ha 0a3l cydacHuX iH(popmarliitHo-
KOMYHIKaIlIHHAX TEXHOJIOT1H.
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PROSPECTS OF TEACHING NANOTECHNOLOGY
IN THE SECONDARY SCHOOL

It's recognized that the learning process should reveal and implement those priorities in
education, recognized by society at this stage of its development. In last years the
nanotechnologies takes an important place in the science and production.

Ukraine's accession to the sixth technological structure [1] and development of
competitive industries can be accelerated by adapting the international experience training
for nanotechnology, development and implementation in schools and universities courses of
the latest achievements and problems of nanotechnology.

Comparing the educational courses explicitly seen that this issue becomes
interdisciplinary. There are practically no methodological development to address the study
of nanotechnology in secondary school in Ukraine. Therefore, the study of teaching issues
related to the development of nanotechnology in schools is urgent now.

Scientific methods of teaching involves primarily state educational standards, curricula
and training programs of educational courses. In this case, the development of regulations
that would define the content of education in the field of nanotechnology, especially state
education standards is a requirement of time. Implementation of these standards will meet
the demand for the relevant specialists and achieve greater levels of training.

The amount of hours allocated to the students acquainted with nanoworld in teaching
physics to form a complete picture of the world and prepare students for conscious
perception of a fundamentally new approach to the study of the structure of the matter and
the creation of new materials is precious few. One of the possible options of the partial
solution of this problem may be Incorporating nanoscale science and technology into
secondary school curriculum. It is including of the specific issues of nanotechnology related
to specific learning material in the process of learning natural sciences using the reserve
training time. For example, in the study of the wetting phenomena in physics course in
secondary school students can introduce so-called "lotus effect" and gradually moving to
study the properties of nano-objects [2]. However, it should be noted that the main
drawback of this method of studying nanotechnology is inevitable fragmentation of
knowledge of pupils and immaturity complete representations of the nanoworld. A more
promising and effective direction is the development and implementation of the learning
process based on nanotechnology in the form of elective courses [3]. The most effective of
the course would be in the second semester of grade 11, when students already have
appropriate knowledge of quantum physics. Thus, the modern methods of teaching physics
appropriate to include issues related to the study of nano-objects, and nanotechnology in
general.
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