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There are a number of traditional issues in Physics as worldview science that should be
considered in lectures, practical seminars and student conferences.

The great mystery of physics is the problem of dualism, when electromagnetic waves
and light waves can be also the particles. But in explaining the nature of light wave approach
obviously contradicts to the corpuscular approach. From the point of view of the wave theory
light is a wave and in accordance with the principle of Huygens each point of the wave
surface is a source of new waves. The light from the point can pass to the point of
observation. And from the point of view of corpuscular theory light is seen as a beam of
particles — photons. Because the photon has momentum, it cannot pass to the point of
observation. Hence, wave and corpuscular approaches are in contradiction and cannot
explain the problem for hundreds of years. This means a wrong approach. The wave is the
wrong approach for wave propagation environment is required. Huygens believed this
environment was hypothetical “ether”. We know that the “ether” does not exit. Consistent
explanation is that there are in fact fundamentally different waves — waves without
environment. This is the wave of particles that fly with internal oscillation motion. Similarly,
as is the spread of light photons moving in space that are in the process of oscillatory type:
energy->mass—>energy->mass-»... The possibility of such oscillatory process follows from the
known relationship between mass and energy: Similar oscillations occur in other
wavelengths. In particular, radio waves — waves and particles too, but in books on radio
engineering or physics this is not said.

It is suggested opinions that the fundamental problem questions of physics should be
the subject of discussion with the students, so they should be considered in lectures, practical
seminars and student conferences. It helps to enhance the learning process and develop a
creative atmosphere, which is important for the formation of future specialists.

Key words: fundamental, philosophical science, professional orientation, technical
specialty, problematic
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KPUTEPIT NIABULLEHHA PIBHA HAYKOBOCTI BUBYEHHA MUTAHb
KBAHTOBOI ®I13UKU

Memo0dos02iyHo OCHOB0K OO0CAIOHEHHA € TMPOBIOHI CUX0/1020-1edazoaivyHi
napaduemu HaB8YAHHA Ma Po38UMKY cmyoOeHmis. Y 00CAIOHEeHHi 8UKOPUCMAHO eMipu4Hi U
meopemuyHi Memoou, AKi Nosaa2arome y 8U3HAYEHHI Kpumepiie nidsuweHHa echekmusHocmi
HAB84YaHHA KBAHMoBOI ¢izuku. Mema cmammi: obrpyHmysamu kpumepii nidguuieHHs pieHsA
HayKosocmi 8U84YeHHSA NUMAaHb K8AHMOBOI (i3uKu. B ix ocHoBY 834mo pe3ynbmamu aHanisy
MPUHYUNY HAYKOBOCMIi HABYAHHA 8 4YACMUHI (hopMyB8aAHHA 3Micmy KeaHmMoeoi hi3uKu.
MidsuwieHHA pisHA Haykosocmi mu 8ba4yaemo 8 rnoeanubneHHi pyHoameHmanbHocmi Kypcy
3020/1bHOI i3UKU 8 MNOEOHAHHI 3 NpogeciliHow CrNPAMOBAHICMIO MA B00CKOHA/EHHAM
MemoOUKU HOBYAHHA (Pi3UYHUX ABUW, 8 YMOBAX BXOOHEHHSA y ceimosull oceimHili npocmip.
Po38’a3aHHA OKpecaeHux rpobsaem MOKAUKAHE peanizyeamu 3arnpornoHo8aHi Kpumepii. Y
cmammi 3’9co8aHO U PO3KpUMO WAsSxu peani3ayii 8 HABYAsbHUX MOOYAAX OCHOBHUX
Kpumepiie 00 oOpeaHi3auii 3aHAMb 30 CYYACHOH MeMOOUYHOIO CUCMEeMOK HABYAHHA
K8AHMOB0I i3uKu. ¥ nodasnbiomy 00CMiOHEeHHS MOXHA NPOO008XHUMU 8 YACMUHI po3pobKuU
MemoOUKU (hOpMYBAHHA eKCrepuMeHmMasnbHUx KomnemeHmHdocmel matibymHix yyumesnie
hi3uKu nid Yac 8UBYEHHA MUMAHbL CY4YaCHOI Qi3uKuU.
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Knaroyosi cnoea: npuHUyun HAyKOBOCMI, HABYAHHA CY4YaCHOI @pi3uxku, nio2omoska
syumenis hizuku, kpumepii, piseHb Haykosocmi, iHghopmayiliHuli pecypc.

MNocraHoBKa npobnemun. [puckopeHe 3anpoBagKeHHA B yci cdepu
NOACBKOI  AiANIbHOCTI  HAaYKOBO-TEXHIYHOrO Mporpecy, NOoCTynasibHUA pyx A0
bOpMyBaHHA CycMiNbCTBa 3HaHb, IHTEHCMBHUMA PO3BMTOK  iHPOPMALLHO-
KOMYHIKALiMHUX Ta XMAPHWUX TEXHOJIOTiM, NPOLECIB Y HAaYKOBUX AOCNIOMKEHHAX,
BMPOOGHMLTBI, cdepi nocnyr cTaBUTb Nepes, CUCTEMOIO OCBITU YKpAiHM afeKBaTHI
3aBAaHHA. 30Kpema, 3akoH YKpaiHn «[po Buuwy ocsiTy» (2014 p.) BM3HAvaEe
OCHOBHOKO METOI 3a3Ha4yeHoro PpiBHA OCBITM NIAFOTOBKY KOHKYpPEHTOCNpPO-
MOXHOrO /IIOACbKOTO KaniTany Ansa BUCOKOTEXHO/IOMYHOrO Ta iHHOBALIMHOro
PO3BUTKY  KpaiHW, camopeanisauii ocobuctocti, 3abe3neyeHHA noTpeb
CYCNiNbCTBA, PUHKY Mpaui Ta AeprkaBu y KBanidpikoBaHUx ¢axiBusx. Y 3B'sA3Ky 3
UMM noctasna npobnema nepernagy MeToAMKM HaBYAHHA KBAHTOBOI ¢i3vKM (sK
HaMHOBILLIOro PO3Ainy HayKkKn) y NpoLeci NiAroToBKM MaibyTHiX yuuTenis ¢isnkm.

AHanis aKkTyanbHUX pocniaeHb. CneundivyHi 03HaKM PopmyBaHHA
®i3MYHMX 3HaHb i3 KBAHTOBOI @i3WKM 3 ypaxyBaHHAM CMiBBiAHOLWEHHA
TEOPETUYHOro Ta eMNiIPUYHOro, AyaniCTUYHOrO M FiNOTETUYHOrO, AUCKPETHOrO
Ta HenepepsBHOro po3rnaHyTi gocaigHukamm [. M. ToniHnm, J1. . 3opiHolo,
B. HO. KoBanbuykom, O. |. laweHkom, B. B. MyntaHoscbknum, M. |. Cagosum,
B. IN. Ceprienkom, b. A. Cycem, M. I. Wytom [2; 5; 6-11] Ta iH. Hamwu [11]
AOCNiAXeHi B3aEMO3B’I3KM NPUHLMNIB HAYKOBOCTI M HAOYHOCTIi B METOAWNYHIN
CMUCTEMi HaBYaHHA KBAHTOBOI (i3MKM CTYAEHTIB BULWMX HaBYa/IbHUX 3aKNagis.
Mpn UBLOMY MM BBA*KAEMO 3a AOLi/IbHE OKpPeMmy yBary npuainntu npobnaemi
bOopMyNtoBaHHA KPUTEPIiB NiABULLEHHA PiIBHA HAyKOBOCTI BMBYEHHA MUTAHb
KBAHTOBOI Qi3nKN.

MeTtogn pochnip)KeHHA. Y Xxo4i AOCnigXeHHA MM 3aCTOCOBYBA/M  AK
eMnMipMYHi (cnocTeperkeHHA i LinecnpsaMoBaHe BUBYEHHA: CTPYKTYPWU i 3micTy
HAYKOBMX NOHATb Ta ABULL, AKi BiAKPUTI y ApYri nonoBuHi XX Ha noyaTtky XXI cT.;
OEPXKABHOMO CTAHAAPTY BULWOI OCBITM, NigPYYHUKIB Ta NOCIGHMKIB 3 Kypcy
3aranbHoi ®i3nKK), Tak i TeopeTuuHi (iaeanisauia Ta dopmanisauia CTPYKTYpU i
3MICTy KypcCy 3aranbHoi Qi3MKu y BUrNAAj CTPYKTYPHO-NOTMYHUX CXEM po3ainy
«KBaHTOBa @i3nKa»;, CUCTEMHWUI Niaxia A0 KOMMAEKCHOrO AOCNIAXEHHS TeM
pO34iNy KBaHTOBOI Qi3NKM K EANHOIO LINOrO 3 Y3roaXXeHUM ¢GyHKLIOHYBaHHAM
YCiX e1eMEHTIB CUCTEMM — MOHATb, ABULL, CYAXKEHb, i) MeTOAM.

MeTo40N0riYHY OCHOBY AOCNIAXKEHHA CKNAAAI0Tb:

- NPOBIAHI NCUXONOro-neAaroriyHi nNapagurMmnm HaBYaHHA Ta PO3BUTKY
CTYAEHTIB, 30Kpema, AiANbHICHOI CYTHOCTIi pPO3BMTKY ocobucTocTi, wWo
NPOABNAETbLCA Yepe3 piBeHb aKTMBI3aujii cyb’eKTiB HaBYaHHA B HaB4Ya/ibHOMY
nisHaHHi (M. A. Fanbnepin, B. B. Aasnaos, O. H. J/IeoHTbEB Ta iH.);

- NCUXONOrIYHI  Teopil  AOCNIAEeHHA  npoueciB  MUC/IEeHHA  Ta
CNiBBIAHOWEHHA HaB4YaHHA ¥ po3BUTKY (XK. BpyHep, J1. C. BurotcbKuii,
C. /1. Pyb6iHwTeH, XK. Niaxe);
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- popmMu apganTauii meToAiB HayKOBOroO Mi3HaHHA A0 NPOLECy HaBYaHHA
(A. M. Anekctok, B. B. laBngos, M. M. CkaTkiH, b. |. KopoTaes, M. |. MaxmyToB);

- OCHOBHI 3acagu pPO3BUTKY BULLOI OCBITU YKPAIHW, WO BU3HAYEHI B 3aKOHI
YKkpaiHn «Mpo Buuy ocsity» (2014 p.) Ta iHWKWUX HOPMATUBHUX AOKYMEHTAX
MiHicTepcTBa OCBITM Ta Haykn YKpaiHu. JocnigXeHHA NpoBOAMAOCL Y MeXax
TEMATUKM  HaAyKOBO-goCnigHoi pobotn Jlabopatopii  AMAAKTUKM  i3nKM
IHcTuTyTYy neparorikm HAIMH VYkpaiHn y KipoBorpagcbkomy AepxaBHOMY
nepgaroriyHoOmy YyHiBepcuTeTi imeHi Bonogmmnpa BuHHMYEHKa (BignosigHO Ao
yroam npo cniBpobiTHMUTBO Big 20 yepsHA 2012 poky).

Merta cratTi nonarae B 06rpyHTYBaHHI 3acag GOpMyNOBaHHA KpPUTEPIiB
NigBULLEHHA PiIBHA HAYKOBOCTI BUBYEHHA ABULL, Ta MPOLLECIB KBAHTOBOI Qi3nKMW.

BuKknapg OCHOBHOro martepiany. Y xoAi aHanizy NpPakTMKM HaB4YaHHA Qi3nKK
Y BULLMX NeAaroriyHMX HaBYa/bHUX 3aKAa4ax, HaBYasibHUX MNNAHIB, MPOrpam,
OCBIiTHbO-KBaNiPiKaLiMHUX  XapaKTEPUCTUK MW  BUABUAM  TEHAEHLUjl0 Ao
CKOPOYEHHA B HaB4Ya/IbHOMY MAaHI AyAUTOPHOI Ta EeKCNnepuMeHTa/IbHOI
NiArOTOBKM MaMbyTHIX yuntenis ¢isvKuM, WO OAHOYACHO € PAKTOM HEBMMHHOIO
3pOCTaHHA 06cAry 3HaHb. CycninbCTBO BMMAra€ BULLOMO PiBHSA BUMOT A0 $paxoBoi
NiAroToBKM MambyTHiX yumTenis ¢i3nkn. MiHICTEpCTBO OCBITM i Hayku YKpaiHu
NPUALNO 0 BWCHOBKY, LLO CMOCTEPIraETbCA TeHAeHUiA nocnabneHHa 3B’A3Ky
HaBYa/IbHOrO nNpouecy 3 HayKoBO-AOCNIAHOK AIANbHICTIO BULWMX MeaarorivHux
HaBYa/NbHMX 3aKNaaiB. Hamu TakoXK BCTAaHOBAEHO, WO No4vmHatoum 3 1927 p. (pik
$OopMyBaHHA KBAHTOBOI MeXaHiK1) MOMITHOI yTBEpANAACA TEHAEHLA 3POCTaHHA
B 4acCi BiACTaBaHHA 3anpoOBaAXKEHHS HOBITHbOrO 3MICTY HayKOBMX 3400yTKIiB Y
HaBYa/IbHMI NPOLLEC BUBYEHHSA KYPCY TEOPETMYHOI ¢ 3aranbHoi ¢ismku (Big 50 o
100 pokiB). Mu npoaHanisyBann CTPYKTYPY i 3MIiCT HaBYa/ibHMX MOCIOHUKIB
3aranbHoro Kypcy ¢isvku [11] i AiNWwAmM BUCHOBKY, WO B HMUX Y NOBHOMY 00’eMi
BMKNageHa KnacmyHa o¢isnKa KiHua XIX — nepwoi nonosuHu XX cT. Haykosi
BiaKpuTTA 50-x Ta 70-x pokiB XX cT. BUBYatOTbCA 6e3 cuctemmn, pparmeHTapHo, a 3
80—-90-x poKiB XX CT. 3a/1MLLAOTLCA NO3a 3MICTOM MOCIOHUKIB.

Jocnia)KeHHs  CBITOBMX  HAYyKOBMX  LEHTPiB  3abe3neyye nocTinHe
iHpopMaLiiHe OHOB/IEHHSA 3MICTy Qi3UYHOI HAaYKM HOBUMM PaKTaMK Ta TEOpPisMMU
[6; 7]. 3a paxyHOK UbOro 3micT ¢i3vKM B3arani Ta KBaHTOBOI 30Kpema, 3a3HaE
3HAYHUX, @ B AOEAKUX MUTAHHAX AOKOPIHHUX HAYKOBMX 3MiH. [OTPMMaHHA K
NPUHLMNY HAYKOBOCTI NMPM HaBYaHHi KBAHTOBOI ¢i3VKM BMMAra€ CBOEYACHOTO
OHOB/JIEHHA 3MICTy po34iny. AZ)e nNPUHUMMN HAYKOBOCTI HaBYyaHHA [1] —
ANOAKTUYHUIA NPUHLMN, AKWIA BUNIMBAE i3 3aKOHOMIPHOTO 3B’A3KY MiX 3MiCTOM
HayKu M HaBYanbHOro npeamety. BiH BuMmarae, wob 3micT HaBYaHHA 3HAOMUB
Cy6’eKTiB HaBYaHHA 3 OCHOBAaMWM HaykKu, To6TO 3 06’eKTMBHUMKM aKTamuy,
NOHATTAMM, 3aKOHaMW, TEOpPIAMM OCHOBHUX pPO3A4iNiB BIANOBIAHOI HAyKU Ha
Cy4yacHoMy piBHi ii po3BUTKY Ta cnocobamm ix gocniaKeHHs. MpUHUMN HAaYKOBOCTI
HaBYaHHA BMMarae CBOEi peani3auji nig Yac po3pobKM HaBYa/IbHUX MPOrpPam i
NigPYYHUKIB Ta B MNPOLECI HAaBYAHHA LWAAXOM CYyBOPOro AOTPUMAHHA BUMOT
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HaB4Ya/IbHOI NPOrpPamm B il TEOPETUYHIN | MPAKTUYHIN YacTMHAX. Peanilauis npuH-
LMY HAayKOBOCTI HAaBYaHHA 3abe3nevye GopmyBaHHA B Cy6’eKTIB HaBYaHHA HAyKoO-
BOrO CBITOrNAAY, LiNiCHOI KAPTUHM CBITY, YMiHb | HABUYOK HAYKOBOIO MOLLYKY.

Po3B’A3aHHA BKa3aHMx npobnem Bumarae 3b6aradyeHHs 3micTy ¢i3nYHOI
OCBITW i NpNBEAEHHA MOro Yy BiANOBIAHICTb A0 Cy4aCHOro PiBHA PO3BUTKY HayKW,
A0 noTpeb NpPaKTUKKU, CYCniNbHUX BMMOT Ta Cy4aCHMX BMMOT A0 MiArOTOBKM
Buntena @isnkM, WO BUMArae norambneHHA QPyHAAMEHTANbHOCTI Kypcy
3arafibHOi  ¢i3MKM B MNOEAHAHHI 3 nNpodecinHO CNPAMOBaHICTIO Ta
BAOCKOHANEHHAM METOAMKM HaBYaHHA ¢i3MYHMX ABMULW, B YMOBAX Cy4acCHOi
CUCTEMW HABYAHHA.

AK 3a3Ha4vanocAa Buwe, BiANOBIAHO A0 HUHI AiOYMX HAaBYANbHUX MNNAHIB
cneujanbHocTi: «7.04020301 disnKa™» maike NONOBUHA HaBYa/IbHUX FOAMH
BiABOAUTLCA HAa CAMOCTiMHEe BMBYEHHA. Lle CTOCyeTbCA, 30KpeMa, i TUX HOBITHIX
MUTaHb 3aranbHOro Kypcy Qi3nKuM, AKi MW BBAXKAaEMO 3a A0LiIbHE BBECTU B KYpC
3aranbHoi ¢i3nKK [7]. 3a TaKoi MeTOANKU CTYAEHTM NOBUHHI HE NNLE BUBYUTH
HAaABHMIM Yy NOCIOHWMKax maTepian, ane n HabyTn BMiIHHA CAaMOCTIMHO 3HANTU M
03HANMOMMTUCD i3 HOBITHIMM OOCATHEHHAMM HayKu. Llen npouec ycknagHIETbCA
BiICYTHICTIO AOCTaTHbOI KiNIbKOCTI APYKOBAHMX iHOOPMaLiMHUX AXKepen, agxe,
AK MOKa3y€e aHani3 TpaAuLinHUX NOCIOHMKIB 3 KBAHTOBOI ¢i3nKkuM [11], ix 3micT
HeAOoCTaTHbO BigoOparkae cyyacHi gocArHeHHA Oi3nKku. MNpote Uen Heponik
MOXHa YaCTKOBO BMMNPABUTU METOAMKOIK HaBYaAHHA HOBITHIX Npobnem ¢i3mKu
yepe3 iHGOPMALIMHO-KOMYHIKAUIMHI Ta XMapHi TEXHOANOrii HaBYaHHA, 3
BUMKOPUCTAHHAM AKUX € MOXAMBICTb OMNEpPaTUBHO OHOB/OBATU HEeObXigHy
iHbopmalLito, ToMy HeobxigHO cTBOptOBaTM OaHK iHdOpMaLii 3 Cy4acHMX
npobnem disnkm (cBoepiaHMM iHbopMaLinHM pecypc).

Taknm YMHOM, A1 PO3B’A3aHHA 3a3Ha4YeHWUX Npobnem NOCTaEe 3aBAAHHA
NOCTINHOIO BAOCKOHA/NIEHHA METOAMKM HAaBYAHHA KypCy 3arasbHoi Qi3nKu. 3 uj€eto
METOI0 MW MPOMOHYEMO O3HANOMUTU MAMBYTHIX yumTenis ¢isavKK 3 NOHATTAMM,
NPUPOAHUMMN ABULLAMMW, BKKOYEHHA SKUX Y HaBYa/NbHUM Kypc 3abesneuye
peanisaLito NPUHLMNY HAYKOBOCTI BUBYEHHA PO34iny, 30Kpema, TaKUX NOHATb, AK
CUMETPIA eNeMeHTapHUX YaCTUHOK, O3HaKM Knacudikalii aaep, KBapkosa MoaeNb
aApPOHIB, MOHATTA TEMHA €eHepria, TEMHA MaTepiA, penikToBe BMNPOMIHIOBAHHA,
TepmoAadepHi  peakuii, B3aEMONepeTBOPEHHA, KOCMOAOriA, Trinote3a CTPYH,
$OopMyBaHHSA Cy4acHOi HAYKOBOI KAPTMHM CBITY TOLLLO.

Matepian po3giny «KBaHTOoBa ¢i3nKa» € 3aKAKOYHMM Yy KypcCi 3araabHoi
¢isnkM, TOMYy O0CO6AMBY yBary MW MNPUAINAEMO MOro CBIiTOrNAAHOMY W
NONITEXHIYHOMY 3HAYEHHIO, Y3ara/bHIOKYOMY XapakTepy B ¢GOPMYBaHHI
Cy4yacHOi ¢i3nyHOi KapTuHM cBiTy. [pu uUbOMy pobUTbCA aKUEHT Ha
MEeTOA0NOMNYHOMY aHani3i OCHOBHMX MOHATb | 3aKOHIB cy4YacHOi @i3uKM, ii
BIAKPUTOCTI AK CUCTEMM HAYKOBOIO 3HAHHA MPO OTOYYHUMM CBIT, POab Qi3UKK Y
$OpMyBaHHI HAayKOBOi KapTMHM CBIiTy. Yce ue BMMarae po3pobneHHs Kputepiis
NiABULLLEHHA PiBHA HAYKOBOCTI BUBYEHHA NUTAHb Cy4acHOI (KBAHTOBOI) di3nKu.
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[0 KpuTepiiB KOHLENTYaNbHUX OCHOB CTPYKTYPU i 3MICTY NUTAHb KBAHTOBOI
¢isMKn Ta po3ginie, AKi 3abe3nedyyroTb NponeaeBTUKY Ta HACTYMNHICTb i
BUBYEHHA MU BigHECAU:

1. BionogioHicmb cmpykmypu i 3micmy ¢hi3u4HOi oc8imu HayKogsomy ma
coyianbHomMy 00C8i0y; KpiM 3HAHb MA HABUYOK MOBUHHA 8KA4Yamu 00cC8i0
meopyoi dianbHocmi i 00c8i0 emoyiliHo2o0 ¥ummas. Y noriui po3BUTKY MOHATb
Bif, 3ara/IbHOr0 A0 KOHKPETHOro B HAYKOBUX AO0CAIAMKEHHAX KEPYIOTbCA TaKUMMU
piBHAMM [3]: piBEHb 3arabHOrO i TEOPETUYHOTO YAB/IEHb; PiBEHb HAaBYa/IbHOTO
npeameTty; piBeHb 3MICTYy HaBYaNbHOro maTepiany. Ui Tpu piBHI po3rnaaatoTbeA
AK neparoriyHa mogenb couiasbHOro 3amoBneHHA. BoHW BigHoOCATbCA A0
3MICTYy, WO MNPOEKTYETbCA, e He peanisoBaHOMYy B AINCHOCTI, pO3rnaaatoTbea
AK HOpMa. Peanizauia uiei TpuApycHOi mozeni nepexoauTb Ha YeTBEPTUM
piBEHb — piBeHb NegaroriyHoi AiMCHOCTI i N'ATUI piBeHb — piBEHb CTPYKTYypM
0CcoBMCTOCTi 32 aHANOrOM COLLia/IbHOro A0CBIAY.

2. O6rpyHmysaHHsA idei npo HeobxiOHicMb BKAOYEHHA 00 3micmy Kypcy
i3UKU HoBUX OOCA2HeHb HAyKu ehi3uku 3 3ab6e3neyeHHAM 6inbW BUCOKO20
piBHA y3a2asbHeHb. Y HaBYaNbHUX Nporpamax, MocibHMKax Ta nigpyyYHMKax
y3ara/ibHEHHA fABUL, MOHATb, 3aKOHOMIPHOCTEM BiAHOCATLCA A0 TEOPETUYHOIO
piBHA. LLlogo KepyBaHHA npouecom MUCNeHHA Cyb6’eKkTiB HaBYaHHA, TO
NMCUXONIOro-NeaaroriyHi - AocnigXeHHA 3 aaHoi  npobnemu  manxke He
nposoaunmnca. Mun BBaXaemo, WO MUCNEHHA CTYAEHTIB MOBUHHE NPOXOANTU 33
UMKNAOM: BMAINEHHA abcTpakuii B npeameTHO-MaTepianbHin  AianbHocTi =
CXOAXKEHHA Big, abCTPAKTHOrO A0 KOHKPETHOro —> BWCHOBKM =>MNPaKTU4HE
3aCTOCYBaHHA BMCHOBKIB. NeaaroriyHa NpakTMKa nokasana, wo nepeabayysaHa
peanizauia NPUHLMNY LMKNIYHOCTI CYTTEBO HE BM/IMBAE HA GOPMYBaHHA HAYKOBO-
TEOPETUYHOTO MUCNEHHA BUMYCKHMKIB 3aKNa4iB CUCTEMU CepeaHboi OCBITH [4].

MobynoBy Kypcy 3aranbHOi ¢i3MKK, AK NiHIMHOI NOCNIAOBHOCTI ABMLL,
MOHSATb, TEOPIN MU NMPOMNOHYEMO 3MIHUTU Ha NiHIMHY NOCNIAOBHICTb BUBYEHHS
yra3anbHIOIUYNX TEOPIN: KNAaCMYHA MEXAHIKA => MOJIEKYIAPHO-KIHETUYHA Teopia
—> 3aKOHM TEePMOAMHAMIKM —> KNACMYHA eNIeKTPOHHA Ta e/IeKTPOMarHiTHa
Teopii = cneuianbHa Teopia BIAHOCHOCTI —=> KBAHTOBa Teopia — BcecBiT =
di3nyHa KapTUHa CBITY.

3. BuseneHHA 8 KOXtHOMY po30ini Kypcy 3a2anbHOi hi3uku npoesioHux
ideli, cucmemu pyHOaMeHManbHUX MOHAMSb, fKi 8i006pamaroMb OCHOBHI
meHOeHii po3eUMKy cy4acHoi HayKu. HepocTaTHbO MOBHA pPO3pobKa
nepgaroriyHoi  Teopii 3MIiCTy OCBiITU, OOMEXKYE MOMKAMBOCTI HAYKOBOTO
OOrpyHTYBaHHA OMOAKTUYHUX PEKOMEHAAUin i3  CTPYKTypyBaHHA 3MicCTy
KBAHTOBOI i3MKM Ta peanizauii NpuHUMNY HACTYMHOCTI Y BWUBYEHHI Kypcy
®i3MKM 3i cTyaeHTamu, BiAOOpPY HaBYaIbHOrO maTtepiany.

Mwu NPONOHYEMO Y NPOLECi HAaBYaHHA 3aranbHOI Gi3NKM BUKOPUCTOBYBATHU
CUCTEMY «HACKPI3HMX» MOHATb, AKi CKNagaloTb GyHAAMEHT ANA HaB4YaHHS
KBAHTOBMX iAeMn.
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4. NlepeopieHmauia memooOuKu HABYAHHA @i3UKU Ha 6inbw 8ucokul
pigeHb mMomueayii HAB8YaHHA. Y NCUXONOTIYHUX AOCNIOKEHHAX [oBeaeHa
aHaNOriIYHICTb PO3YMOBOI AiANbHOCTI BYEHOTO i Cy6’EKTIB HABYAHHA. YUeHU nae
Bi, UYYTTEBO-KOHKPETHOI pPISHOMAHITHOCTI MOTMUBAUIl  AOCAIAXEeHHA A0
BCTAHOB/JIEHHA 3arajibHMX BHYTPIWHIX OCHOB, @ OCBOEHHA HAaBYa/IbHOrO
maTepiany, Mato4m To cammnii 06’eKTOBUIA 3MICT, MOYNMHAETLCA 3i BCTAHOBAEHOI
BMXiAHOI 3arasibHOi GOPMM MUCNEHOrO BiATBOPEHHSA 06’€KTa Ni3HaHHA.

[ocnigyKeHHA BWUCYHYTOI nNpobnemm Ha 3arasibHOHAayKOBOMY piBHi Ta
YCBIOMNEHHA PO3rAAHYTUX YMHHMKIB, AKi 6He3nocepeaHbO BM/MBAOTb Ha
PO3BUTOK Pi3NYHUX 3HAHb, A03BONAIOTb BUK/TAAEHI KPUTEPIT BUKOPUCTATK Nif Yac
HaBYaHHS CTYAEHTIB 3 MeTol 3abe3neyeHHs MNCUMX0/1I0ro-nedaroriyHol Ta
METOANYHOT PO3PO6KKN AaHOT Npobremu.

5. lpobnema ncuxonozii cmMAHOBAEHHA HOB020 3HAHHA 8 YMOBGX
0udaKkmuyHuUx cmpubkie (nepexio 8i0 KaacuyHux 00 KBAHMOBUX YyAB/eHb) 8
YyMOBAX CYy4acHOI cucmemu HABYAHHA. Y ApYrin nonoBuHI XX CT. NpoBigHi
NcMxXoN0rn, negarorn AOCNiaXysaam ronoBHMM YAHOM CRIBBIAHOLWEHHA 3MICTY
BUYEHHA i PO3BUTOK CY6’€KTIB HaBYaHHSA, MOAeNi HaBYa/IbHOTO Mi3HAHHA Nig, Yac
BMBYEHHA  HaBYaNbHWUX nNpeamMeTiB, MNCMXONOro-nefaroriyHi  mexaHiamu
$bopMyBaHHA 3HaHb, CMNiBBIAHOLWEHHA TEOPETUYHOIO i EKCMEPUMEHTANBHOIO B
npoLeci NisHaHHA ANa Pi3HUX BikoBux rpyn aiten (B. B. Aasuaos, [. TopHAalK,
XK. Miaxke, /1. C. Burotcekuin, L. bpyHep, T.C.Koctiok, 0. O. OHMLLYK,
A. M. Coxop, A. B. YcoBa, /1. M. ®piamaH).

Mu nNpPONOHYEMO pPO3rNagaTu enemMeHTUM HaBYa/bHOro Mi3HaHHA,
nobyaoBaHi 3 NO3ULi CUCTEMHOIO NiAXoAy Ta CTPYKTYPHO-N0FYHOMO aHanisy:

- Ni3HAHHA CYNepeyYNnBUX €NEKTPUYHUX, ONTUYHUX Ta KBAHTOBUX ABULLY,
PO3rNAfaTN AK CTPYKTYPHO-N10TIYHY MOAEeNb;

- 306paKeHHA 3MIiCTOBOrO MOAYNA HABYaANbHOrO Mi3HAHHA fAK npouec
HAKOMMYEHHA, nepepobKn, ocMUCNEHHS | po3noainy iHbopmalii 306pakaTth aK
CUCTEMHY MOZeNb HaBYaHHA;

- HAYKOBO-METOAMYHI OCHOBM Mi3HAHHA, 3araibHi NPUHUMON K MeTOoaM
$bopMyBaHHA 3HAHb 3 OCHOB HayK 300paxaTuM AK AWAAKTUYHY Mogenb 3 ii
3aKOHOMIPHOCTAMMW PO3BUTKY;

- ocobnmBoCTi popMyBaHHA CTPYKTYPU | 3MICTYy KOMNETEHLM CTYAEHTIB i3
KBAaHTOBOI (i3nKKM, nponeaseBTUYHMX Ta HACTYMHUX pPoO34inie, BUPOOAEHHA
CTUNIO MWUCNEHHA Ha MNEepPeKOoH/MBY MOTMBALIO HABYAHHA CKIaJQ€E OCHOBY
MEeTOAMNYHOT MoAeni.

6. OpzaHi3zayia HABYAHHA CcmMyoOeHMIi8 (3 CamMocmiliHo2o0 080s100iHHA
3HAHHAMU € BU3HAYa/sbHOK /OHKOK HAB4YAsIbHO-8UXOBHO20 rpouecy npu
8UBYEHHI KBAHMOBOI hi3uKu ma po30dinis, AKi 3abe3neuyromob HAcMymnHicMeo i
BUBYEHHH.

OpraHi3alis BMCOKO MOTMBOBAHOI CaMOCTIMHOI PobOTU CTyAEeHTIB Yy
CY4aCHOMY HaBYa/IbHOMY NPOLLECi BUMAra€e He sinlie 3aCBOEHHSA nepeabadvyeHol
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NPOrpamoo CUCTEMU KOMMNETEHTHOCTEN | KOMMNETEHLLIN, afie TaKOXK HaBYUTH iX
CaMOCTIMHO £00yBaTW 3HAHHA NPOTATOM BCbOrO XKMUTTA.

BMCHOBKM Ta NepCneKTMBU NOAANbLUMX HAYKOBUX pPO3BIAOK. Takum
YMHOM, MU 3’CYBaNIN M peaniayBasin B HaBYa/IbHUX MOAY/IAX OCHOBHI KpuUTepii
00 OpraHisauii 3aHATb 33 CYYaCHO METOAMYHOK CUCTEMOID HaBYaAHHA
KBaHTOBOI i3nKK. [epcnekTMBM NOAANbLUMX HAYKOBMX PO3BIAOK NOB’A3aHi 3
PO3pObKOID MeTOAMKM GOPMYBAHHA EKCNepMMEHTa/IbHUX KOMMETEHTHOCTEN
ManBbyTHIX yumTenis Gi3nKmM Nig Yac BUBYEHHSA NUTAHb Cy4aCHOI Pi3nKM.
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PE3KOME

TpudoHosa E. M. Kputepuun noBbIWEHMA YPOBHA HAYYHOCTU M3yYeHMA BOMPOCOB
KBAHTOBOM PU3NKN.

Memodosnozauyeckoli ocHo80U uUccnedo8aHUA ABAAOMCA 8edyujue cuxosn020-
nedazozuyeckue KoHuenuuu obyyeHus U paszsumua cmydeHmMos. McnosnbL308aHsI
amnupuveckue U meopemuyeckue memoosl. Llenb cmamou: opmMynuposKka Kpumepues
M08bIWEHUA YPOBHA HAYYHOCMU U3Y4YEeHUA B80rMpocos8 KeaHmosol ¢u3uku. [aa smoeo
MPOAHANU3UPOBAHA Peanu3ayua MPUHYUNG HayyHocmu oby4yeHus. [losviweHue yposHA
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HayyHocmu Mbl 8UOUM 8 YyenybaeHuu yHOameHmanbHocmu Kypca obuwell ¢u3uku 6
coYemaHuu ¢ nNpogeccuoHanbHOU HANpPasaeHHOCMbIO U COBEPWEHCMB808AHUEM MemoOUKU
obyyeHuUA usuvecKux fsseHull 8 ycnosusax cospemeHHol cucmembl obyyeHus. VIMeHHOo
peweHue onpeodesieHHbIX 8bilie npobsaem rpu3eaHsl pPeasnu3o8sbI8aMs PessIoHEHHbIE
Kpumepuu. Takum o6pa3om, Mol 8bIACHUAU U peanu308anau 8 y4ebHbix MOOYAAX OCHOBHbIE
Kpumepuu K opeaHusauuu 3aHamuli 8 cospemeHHoli memoou4yecKoli cucmeme oby4yeHus
KeaHmMosoUl ¢usuku. B dansHeliwem cnedyem ydeaums 8HUMAHUE pa3pabomke memoOouKu
hopMUpPOBAHUA 3KCIepUMeHMAsnbHbIX KomrnemeHmHocmel 6yoywux yvyumenel pusuku
Mpu u3y4YeHuu 80rnpocos8 cospeMeHHol u3uKuU.

Knrouesble cnoea: npuHyun Hay4yHocmu, obyyeHue cospemeHHoU ¢u3uke, no020moska
ydumernel pu3uKU, Kpumepuu, ypo8eHb Hay4HOCMU, UHGOPMAYUOHHbIU pecypc.

SUMMARY

Trifonova O. Criteria of improving the level of scientific study on quantum physics.

In the article the criteria of improving the level of scientific study on quantum physics
are revealed. The author used empirical and theoretical methods. The methodological basis
of research is leading psycho-pedagogical concept of learning and development of students.
The purpose of the article is the formulation of criteria of improving the level of scientific
study on quantum physics.

The analysis of implementation of the principle of scientific training is done, compliance
with which requires enriching the content of physical education and bringing it into line with the
current level of scientific development, the needs of the practice of social demands and
requirements of modern physics teacher training. Implementation of this we see in deepening the
fundamental course of general physics combined with professional orientation and improvement
of teaching methods of physical phenomena in the modern education system.

Solving these problems is called to implement the proposed criteria of improving the
level of scientific study on quantum physics. These criteria include: 1. Compliance with the
structure and content of physical education of the academic and social experience.
2. Nomination and justification of the idea of the need for inclusion of new physics course
content of science physics from providing higher-level generalizations. 3. Identification of
each section of the course of General Physics leading ideas, systems of fundamental concepts
that reflect the major trends in modern science. 4. Reorientation of the methods of teaching
physics at a high level of motivation training. 5. The problem of the psychology of formation
of new knowledge in terms of teaching jumps (transition from classical to quantum concepts)
in @ modern educational system. 6. Organization of teaching students self-mastery of
knowledge is the defining element of the educational process in the study of quantum physics
and sections that provide continuity of learning.

Thus, we found and implemented training modules in the basic criteria for the
organization of classes in modern methodological system of teaching quantum physics.
Prospects of further scientific studies related to the development of experimental methods of
forming competence of future teachers of physics in the study on modern physics.

Key words: principle of science, teaching modern physics, physics teacher training,
criteria, level of scientific study, information resource
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