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IHHOACHIOBAJIBHA 3AIIMCKA

Meroro BCTynmHOTO BUINPOOyBaHHS 3 DI3UKM 1 METOAWKHA BUKJIAJAHHSA €
nepeBipka 3HaHb 1 BIOIp BCTYNMHUKIB JJIsI 3apaxyBaHHs Ha HaBYaHHS 3a CTYIIEHEM
Mmarictpa 3a creniaidbHicTE0O 014.08 Cepenns ocita (Dizuwka) mpu npuiiomi Ha
HaBYaHHS Ha OCHOBI OCBITHBOTO CTyIeHs OakamaBpa 10 Ilpukapnarchkoro
HAI[IOHAJTBHOTO yHiBepcuTeTy iMeHi Bacuns Ctedannka y 2022 porii.

HaBenenuii nepenik NuTaHb, ikl BAHOCATHCS HA BCTYIHE BUIPOOYBaHHS, 1aCTh
MO>KJIUBICTh BCTYITHUKY CUCTEMATH3yBAaTH CBOi 3HAHHS Ta JIONIOMOXE 30PIEHTYBATUCH,
Ha SIKl MUTaHHs Tpeba 3BEpHYTH yBary Mpu MiAroTOBIIl 10 BCTYITHOI'O BUIPOOYBaHHS.

[lepenik pekoMeHAOBAHO1 JITEpAaTypy CHOPUSATUME Y MOILIYKY 1 MiI00p1 JKepenl
MITOTOBKH JJI BCTYITHOTO BUIIPOOYBAHHS.

OCHOBHI IIMTAHHA 3 JUCIHUIIJIIHA
Dizuka i MeTONUKA BKJIATAHHS

1. Beryn
1.1 OcHOBHI TUIH B3a€EMOJIIA Y TPUPOL.
1.2. ®yHnameHTalIbHI 3aKOHU 1 EHOMEHOJIOTIYHI 3aKOHOMIPHOCTI, JMHAMIYHI PIBHSH-
H$l, 3aKOHU 30€pEeKEeHHS 1 CTATUCTUYH1 3aKOHOMIPHOCTI.
1.3. ®i3uka 1 HayKOBO-TEXHIUYHUN TIporpec. Ponb BITUM3HSIHUX BUECHUX Y PO3BUTKY
b13uKm.

2. Mexanika
2.1 HepenaTuBicTchKa MEXaHiKa

2.1.1. TlpocrTip i yac y HepensaTUBICTChKIN (izurii. Cuctemu Bimmiky. Kinemarnka mare-
pianpHoi TOouku. I[leperBopennst [lamines. I[HepuianbHI CHUCTEMH BUIJIKY.
[Tpunmun BimHOCHOCTI [amies.

2.1.2. lunamika MatepiaabHOi TOUKH. [TOHSITTS cvn. 3aKOHUW TUHAMIKH MaTepiaabHOI
TOYKH Ta MEXI 1X 3aCTOCYBaHHSI.

2.1.3. [lunamika CHUCTEMH MarepiaJbHUX TOYOK. PiBHSHHSI pyXy CHUCTEMU
MarepiaabHUX TOYOK.

2.1.4. Pyx y noni neHTpanbHuX cui. 3akoHu Kemepa 1 3akOH BCECBITHBOTO TSKIHHS.
YMOBH €1INTUYHOTO, MapaboIivyHOro Ta rinepooiyHoro pyxy. KocMiuni msua-
KOCTI.

2.1.5. 3amaua 1BOX TLII.

2.1.6. Pyx 3apsipkeHUX YaCTHHOK B €JIEKTPOMATHITHHX TOJISX.

2.1.7. 3akoHu 30epeXeHHS €HEprii 1 IMITyJIbCYy B HEPEISATHBICTCHKIA MEXaHimi Ta iX
3B’S130K 13 BIACTUBOCTSAMH CUMETPIi MPOCTOPY 1 yacy.

2.1.8. HeineprianbHi cuctemu Bimtiky. Cumm iHeprii. [IposBu cui iHepirii Ha 3emii.

2.1.9. I'paBiTamniitHe moje. 3aKOH BCECBITHROTO TsDKiHHS. 3akoHu Kerepa. IHepTHa i
rpaBiTaniiiHa Macu. [I[puHIIMT €KBIBaJIEHTHOCTI.

2.1.10. Mexaniyai KonmuBaHHA. [‘apMOHIYHI KonmuBaHHSA. BigpHI 1 BHMYIIEHI
konvBaHHs. Pe3onanc. KonuBanHs npu HasiBHOCTI TE€PTSL.




2.1.11. Mexaniuni xBuii. PiBHsHHsS Oikydoi xBumi. [aTepdepentiis xBuwib. Crosdi

XBUJIL.

2.1.12. Mexanika pifuH 1 ra3iB. 3aKOHOMIPHOCTI PyXy ineanabHOl pinuHU. PiBHSIHHS He-

po3puBHOCTI. PiBHsIHHS bepHyi.

2.1.13. Ilpuanun wHaiimenmoi aii. PiBusHausa Jlarpamka apyroro pomy. Y3araiabHeHa

cuna, ¢pyHkuis Jlarpanxa.

2.1.14. Kanoniuni piBHsHHSA ["aminerona. Oynakiis ['aminsToHa.
2.1.15. Po3cisiHHSA 4aCTHHOK y IIeHTpajdsHOMY Toiti. @opmyna Pezepdopna.
2.1.16. JIlunamika TBepaoro Ttina. Cuctema piBHSHBb PyXy TBEpAOro Tida. MOMEHT

cunu. MomeHT iHepiii. Teopema [tolirenca-IlreitHepa.

2.1.17. JluHamika MaTepiaIbHOT TOYKH 3MiHHOT MacH. PiBHaHHS Memepchkoro. dop-

Mmyna L{ionkoBceKOTO.

2.1.18. Mexanika piguH i ra3iB. 3aKOHOMIPHOCTI PyXy ileanbHOI piivHA. PiBHSIHHS He-
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po3puBHOCTI. PiBHsIHHS bepHyi.

2.2. PenstuBicTChKa MEeXaHiKa

ExcniepumeHTaabH1 OCHOBH CIleLIalibHOI Teopii BigHOCHOCTI. [TocTymnaru Eitn-
mreiina. [leperBopenns Jlopenna. [Ipunnun BigHocHOCT! ElHINITElHHA.
PensTuBICTCHKUI IMITYABC 1 €HEPTIs, 3B 430K MK HUMU. EHepris cnokoro. Yac-
TUHKH 3 HYJIbOBOIO Macolo. PensTuBICTChKAa AuMHaMika. 3aKOH 30epeKeHHs
€HEPrii IMITYJIbCY.

3. Enexkrponnnamika

3.1. EnekrpoMarHiTHi B3a€MOJTii

Enextpuuni 3apsau. BumiproBaHHS TUTOMOTO 3apsily YacTHHKUA 1
€JIEMEHTAPHOTO 3apsiny. PiIBHSHHS HENEPEPBHOCTI.
EnexrpoMaruiTHe mnose y BakyyMi i iloro xapakrepuctuku. [Ipunnun cyneprno3u-
uii. Cuna JlopeHiia.
ExcnepuMeHTabHI OCHOBH €JIEKTPOJIMHAMIKH. B3a€MOJIiSl HEPYXOMUX 3apsiiiB,
nociiau Kymnona; B3aemoiisi cTpyMiB, AOCTIANM AMIIepa; €JIeKTpOMarHiTHa 1HIyK-
uist, nocuiau Papajes.
3.2. 3aranpHi piBHIHHS €JIEKTPOMArHITHOTO TIOJIS
Cucrema piBHsIHb MakcBeilia y BaKyyMmi.
[ToTeHmiaau eIeKTPOMAarHiTHOTO TOJIsl, PIBHSHHS JJIsI OTEHITIANIB, TpalieHTHA
1HBAapI1aHTHICTh €JIEKTPUYHOTO MOJSI.
['ycTuHa eHeprii 1 ryCTUHA TOTOKY €HEPrii eIeKTPOMATrHITHOTO MOJIS.
B3aeMonepeTBOpeHHs MOJMIB 1 MOTEHINATIB IPU MEPEXO/Il BiJ OJHIET IHEpIIiaIb-
HO1 CUCTEMU BITIKY 110 1HII01. [IpUHIINIT BITHOCHOCTI B €JEKTPOJUHAMILII.
3aKoHM MEPETBOPECHHS TOJIB 1 MOTEHITIAIIB MPH MEPEX0Al BIJ OAHIET 1HEpIliaIb-
HO1 CUCTEMU BITIKY 110 1HII01. [IpUHIINIT BITHOCHOCTI B €J€KTPOJUHAMILI.
Cucrtema piBHSIHb MakcBelia y peUOBHHI.
3.3. IlocTiifHi eeKTPOMATHITHI OIS
EnexrpocTarnune nojie y BakyyMmi, ioro noreHuiaiabHIicTh. [IpuHimn cyneprio-
3ulii 1 Teopema ['aycca. EHeprist B3aeMoJIii CICTEMU 3apsliB 1 €HEPrisl eJIeKTPO-
CTaTUYHOTO TOJIS.




3.3.2. TlocriitHe MarHiTHE TIOJIE Y BaKyyMi, HOTO BUXpOBUH XapakTep. 3akoH bio-Caga-
pa-Jlamnaca 1 TeopeMa mpo HUPKYIsLio. EHepris MarHiTHOro moJis.

3.3.3. Enexrpocrarnune nose y mienekrpukax. Teopema Octporpancbkoro-laycca mis

NOJISI B JIIEJIEKTPHKY.

3.3.4. Tlomspuzamis mienextpukiB. [lomsapHi 1 HenmomsapHi mienekTpuku. CerHero- i
1’ €30€IEKTPUKUA. AHTUCETHETOCIIEKTPUKH, MIPOETCKTPUKH.

3.3.5. MarnuitHe moNe y pedoBMHAX. MarHiTHI CHpPUHAHATIWBICTH 1 TPOHHUKHICTH
peuoBunu. [lia-, mapa- ta ¢epo- 1 antudepomarnetusm. Oeputu.

3.3.6. MarniTHe TONie EIEKTPUYHOTO CTpyMy. 3akoH Awmmepa. [HmyKImis i
Hanpy>KEeHICTh MarHiTHoOro noJisi. 3akoH bio-Casapa-Jlannaca.

3.3.7. Tlocriitamii ctpym y metanax. Cuma 1 rycTuHa cTpyMy. 3akoH Bimemana-
O®panna. Enexrpopymriiina cuna. 3akonn Owma 1 Jxoyns-Jlenua. IlpaBuia
Kipxroda, ix pi3uunuii 3mMicr.

3.4. KBazicTaiioHapHe eJIeKTPOMArHITHE OJIe

3.4.1 3minnuii ctpym. Omip, €EMHICTh, IHAYKTUBHICTD y KOJI1 3MIHHOTO CTPYMY.

3.4.2 KonuBanpHuii KOHTYp. BinbHi 1 BumymieHi konuBanusa. Pe3onanc. ['eneparis ve-
3aTyXarunX €JEKTPOMArHITHUX KOJIMBAaHb.

3.5. EnekrpoMarHiTHi XBUII1

3.5.1. XsumproBe piBHsAHHA. [lmocka wmoHOXpomarmyHa xBuis. llIBuakicTs
MOIIMPEHHS eJIeKTpoMarHiTHuX xBuib. Edexr lonmiepa.

3.5.2. BunpomiHiOBaHHS €IEKTPOMATHITHUX XBWIb. JIUTMOJbHE BUIIPOMIHIOBAHHS.
EnexrpomarniTHa npupoja cBimia. [llkana e1ekTpoMarHiTHUX XBUIIb.

4. OnTuka
4.1. XBuiaboBa ONTHKA

4.1.1. Ixepena i npuiimMaui cBiTia. TennoBsi, JOMiHeCUeHTH], na3epu. [IpupomHi 1
mTy4yHi. bonomerpu i1 TepMoeneMenTH, (OTOCIEMEHTH, Jisl SKUX IPYHTYETHCS
Ha MepPEeTBOPEHHI CBITVIOBOI €HEPrii B TEIJIOBY €HEPT1IO.

4.1.2. TloHsATTS TpO KOTEPEHTHICTh. [HTepdepeHiis cBimia. Meromu 3aiCHEHHS
iHTpedepeHIlii cBiTa.

4.1.3. Tlpuamun [roitrenca-®Openens. dudpakmis cBitia. Judpakmis Dpenens i
Opaynrodepa. Judpaxuiiina pemritka. Jucmepcis 1 po3auibHa 34aTHICTH
PEUIITKH.

4.1.4. Tlonspuzanis cBiTHa: JiHIMHA, KOJOBa Ta eninTuyHa nojispu3zaiii. [loasiline
npoMmeHe3anomiieHHs. [lonsipuzaiiiiini npusmu.

4.1.5. ®13uuHi1 OCHOBU oNTUYHOT ronorpadii. [[unamiuna ronorpadis.

4.2. B3aemojisi eIeKTPOMAarHiTHOI XBHJII i PEYOBHUHU

4.2.1. BigOwBaHHS 1 3aJOMJICHHS CBITIIa Ha MeEXi PO3AUTY JBOX Ji€IEKTPHKIB.
Dopmynu OpeHens.

4.2.2. lucniepcis. HopmanbHa i aHoManbHa aucriepcis. Enektponna Teopis aucriepcii
cBitna. [lormunHanns citia. @a3oBa 1 rpynoBa MIBUIKOCTI CBITIA.

4.2.3. PoscisHHA cBiTna. Buam po3CisHHS CBiTJa: OCHOBHI 3aKOHOMIpPHOCTI 1
€JIEMEHTHU Teopii.

4.2.4. OcHoBu HenmiHiHHOT onTuky. OCHOBHI HEJHINHI SBHINA — TEHEPYBAaHHS HOBHX
Y4acTOT, MapaMeTPUYHE MIJCUIICHHS CBITIIA, CaMO(OKYCYyBaHHS 1 caMOIU(PpaKILis.
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Ternnose BUNpoMiHIOBaHHS 1 iioro 3akonu. @opmyna I[lnanka.
Ontuka anizorponHux cepenoBuil. llTygna anizoTpomis: QoTonpyKHUI
edexr, epextu Keppa, [lokkenbca ta Kortona-MyToHa.
®doroedekt. 3akoHU 1 Teopid poToedekry. ['imore3a CBITIOBUX KBAHTIB.
Edext KomnToHa: 0CHOBHI 3aKOHOMIPHOCTI Ta T€Opis €eKTYy.
4.3. 'eoMeTprYHA ONTHKA
HabmxeHHs KOpoTKUX XBUIb. OCHOBHI MOHSTTS 1 3aKOHU T€OMETPUYHOI ONTH-
KH. 3aJIOMJICHHS CBITJIa Ha MJIOCKIH 1 c)epuuHiii OB EpXHSIX.
J3epkana, niH3u, npuaMu. ONTUYHI TPUIAIH.

5. KBanToBa ¢iznka

5.1. Oco6IMBOCTI NOBEAIHKU MIKPOOO'€KTIB
KopmyckynsipHO-XBUJIbOBHUH Jyalli3M CBITJa 1 YaCTUHOK peyoBUHU. [ocmiau
HeBiccoHna 1 J[>xkepmepa. [IpuHuun 10noBHIOBAIBLHOCTI.

JIUCKpETHICTh CTaHIB MIKpOOO’ €KTY; JIHIMYACTI CHEKTPU aTOMIB; JOCIIIU
®panka-Iepna; nocmiau lltepra-I'epnaxa.

CriBBifHOIICHHS HeBU3HaueHOCTeH IeifsenGepra. MMoBipHicHHIT xapakTep
OMUCY PyXy MIKpPOOO’ €KTIB.
5.2. OCHOBHI IMOJI0KEHHS KBAHTOBOi MEXaHIKH.
XBuiboBa (PyHKIIIA Ta ii iHTEpriperailis. KBaHTOBOMEXaHIUHMI MPUHIUI Cyep-
no3uiii. [lpunnun npuumHHOCTI. HOpMyBaHHS 1 OPTOrOHAJIBHICTH XBHJIBOBUX
(byHKITI.

Oneparopu QI3MYHUX BEIUMYUH Ta iX BIAcTUBOCTI. CHEKTp 3Ha4eHb (HI3UUHOT
BEJINYMHU.

CrartucTUyHUN MOCTYNIAT KBAHTOBOI MexaHiku. CepenHe 3HAUYCHHS (PI3UYHUX
BEJINYUH.

XsunboBe piBHsHHS [llpeninrepa. PiBHSHHS HenmepepBHOCTI, Horo (i3uuHuMit
3MICT.
Cramionapue piBHsiHHA [Ipeninrepa. BracTuBOCTI cTaiiioHapHUX CTaHIB.
BinbHa yacTunka. YacTuHKa B MOTEHIIANBHIN siMi. EHEpreTHuHui CeKTp JiHin-
HOTro ociuisATopa. TyHeTbHUI ePeKT.
KBanToBa MexaHiKa CUCTEMH TOTOXKHUX YaCTUHOK. BIacTUBOCTI CUMETPii XBU-
n60B01 (pyHKII1. bo3onu 1 pepmionu. [punuun Ilaymi.
5.3. bynosa atoma
KBanToBa MexaHika HaWnmpocTimux cucteM. BinbHa yactuHka. YacTUHKA B TO-
TEeHLIAJIbHIN siMi. EHepreTHyHuil CrekTp JHIMHOTO OocuWiaATopa. TyHeabHUMH
eexT.
Monens atoma bopa Ta 1i ictopuuHa posib. CeKTpyu BUIIPOMIHIOBAHHS aTOMap-
Horo BoxHI0. Kpu3za Teopii bopa.
KBanroBoMexaHiyHa Teopis aToMa BOAHIO. ATOMHI 1 MOJIEKYJISIPHI CIIEKTPH.
KBanToBi uncna. Cnin enexrpona. Jlocnin [ltepna i1 'epnaxa.

Cran enekTpoHiB B OararoenekTpoHHoMy aromi. [lepiognuna cucrema
eleMeHTiB MeHpeneena.

MaruiTHi BIACTHUBOCTI €JeKTpoHa 1 aroma. MarneroH bopa. MarHiTHi
BJIACTUBOCT] PEUYOBUHH.




5.3.7.

5.3.8.

BruivB 30BHIIIHIX €IEKTPUYHMX Ta MArHITHUX TOJIIB Ha aTOMHI CHEKTPH.
Edexrtu 3eemana 1 [llTapka.

Pentreniebki npomeHi. CyliabHUN 1 XapaKTepUCTUUHHUN CIEKTPU PEHTTEHIB-
ChKUX MpOMEHIB. J(udpaxiiisi peHTTeHIBCbKUX MPOMEHIB.

6. Mdizuka siApa i e;JleMeHTAPHUX YaCTHHOK
6.1. AToMHE IapO

6.1.1 bymoBa atromHoro simpa. OCHOBHI XapaKTEPUCTUKH SIIEp Ta WOTO CKIAJIOBHX.
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6.2.2.

6.2.3.

7.1.1.

7.1.2.
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[30TOMNHN, 1300apH, 130Mepu. EHepris 3B’ 43Ky sipa.

BrnactuBocTi 1 XapakTepucTuku siAepHuX cui. [loHSATTS npo oOMIHHMIA
MEXaHI3M SIICPHUX CHIL

PanioakTuBHICTh. THUNM pajloaKTUBHUX MEPETBOPEHBb Ta iX XapaKTEPUCTHKHU.
[Ipupona anbda-, Oeta- 1 rama-BUNPOMIHIOBaHb. J{03UMETpIs.
Moneni atomHoro siapa. Kpaminaaa ta 000710HKOBa MOJIEI1 aTOMHHUX SIIEP.
B3aemosis rama-BunpoMiHiOBaHHS 3 peuoBrHOI0. Edext Meccbayepa.
Heiitpuno. [lonsttsa npo napHicts. Hez0epexxeHHs: mapHOCTI B OeTa-po3mnaaax.
Snepni peakuii. Peakiii noniny 1 cunresy. SlaepHa eHepreTuka.
6.2. EneMeHTapHi YaCTUHKHU
Mertoau peecTpalii 4aCTUHOK. J[>Kepesa 4aCTUHOK, MPUCKOPIOBAYi.
Knacudikamis enemenTapanx yacTuHok. MOTOHH, JIEITOHH, ME30HHU, OapiOHHU,
YaCTUHKH - pe30HaHCU. AHTUYACTUHKUA. OCHOBHI XapaKTEPUCTUKU YACTUHOK.
Tunu B3aemofii 4aCTHHOK, 1X XapakTepucTuku. OOMIHHUN MexaHi3M (pyHIa-
MEHTaIbHUX B3aeMOA1H. [IOHATTS Mpo KBapKHu.

/. TepmonnHaMmika i craTucTu4Ha Qizuka
7.1 . TepMonuHamika

OCHOBHI TIOJIOKEHHSI MOJICKYJISIPHO-KIHETUYHOI Teopli OyqoBU peyoBUHU. Mo-
JIeJIb MaTepiajibHOT TOUYKHM Ta MeXI ii 3acTocyBaHHs. Po3Mipu 1 Macu aTomiB Ta
Mosekyn. KinbKicTh peuoBUHH. ATperaTHi CTAHU PEYOBUHMU.

Kinetnuna teopis raziB. Yucno Jlomminra. Crana ABoraapo 1 craina
Bbonpumana. Tuck 1 TemmepaTypa razy 3 TOYKH 30pY MOJIEKYJISIPHOI TEOpii.
IToHATTA Bakyymy.

Buytpimusa enepris, Temiora 1 podora. B3aemornepeTBopeHHs BHYTPIIIHBOI Ta
iHmux ¢opm eneprii. [lepiuii 3aKoH TepMOAMHAMIKY 1 HOTO 3aCTOCYBaHHS JIJIsi
OMUCY JIEAKUX MTPOCTUX TEPMOAMHAMIUHUX MPOIIECIB.

Temneparypa. lkanu temnepatypu. TepmomeTpu. Po3mmpeHHs: TBEpaux TiI:
JiHiliHe, ABOMIpHE 1 00’eMHe. Po3mmpenHs piguH 1 ra3iB. 3miHa 00’emy Ta
TUCKY MPU HArpiBaHHI.

PiBHOBaxkHI 1 HEpIBHOBaXH1, OOOpPOTHI 1 HEOOOPOTHI MPOIECH.
OnnocTopoHHICTh NpupoaHuX mporeciB. DopmymoBanHs Kriaysiyca i
TomcoHa.

Kgazicraruuni npouecu. [dpyruii 3akoH TepmoanHamiku. OCHOBHI PIBHSIHHSA 1
HEPIBHOCT1 TEPMOANHAMIKH.

Entponis. EnTpomnis 1 apyre Hayaio tepmoauHaMmiku. CTaTUCTUYHA IHTEpIIpe-
Talllsl EHTPOMIi 1 APYroro Hayajna TEPMOJUHAMIKH.




7.1.8. AOcomioTHa TepMoAWHAMIUHA IIKaJIa Temmeparyp. Bim’emHa aOcoioTHA
TEPMOAMHAMIYHA TeMIeparypa. AOCOTIOTHUI HYIIb.

7.1.9. TepmonuHamivHi IOTEHITIAH 1 iX XapakTepuctuyHi QyHKIii. CIiBBiIHOMICHHS
Makxkcsemna. PiBussaus ['100ca-I'ensmrosnla.

7.1.10. Teopema Hepucra. Iloctynar [1nanka. HegocsskHicTh aOCOMIOTHOTO HYJIS.

7.1.11. PiBaoBara a3. ®a3oBi nepexoau Nepuioro i apyroro poay. PiBusuus Knamneii-
pona-Knaysiyca. Kputuuni sBuma. MertacTtaOuibHi cTaHu. PiBHAHHS
Ependecra.

7.2. CtaructnuHa (i3zuka

7.2.1. MikpocTaHu MakpocKomigHoi cuctemu. CTarucTudauil po3moniia. TepmoanHa-
MIYH1 BEJIMUUHU SIK CEPEJIHI 110 aHCaMOJTIO.

7.2.2. Cucrema B Tepmoctati. Kanoniunwii po3mnomain ['i00ca B KBaHTOBIM 1 KITaCHYHIN
¢3uii. OOYMCIIEHHS TEPMOIMHAMIYHMX TMapaMeTpiB Ha OCHOBI PO3MOJLTY
['160ca.

7.2.3. Knacuuuunii imeanpHUN ra3 1 Horo BiacTuBOCTI. Po3momiin MakcBeiuia 3a mBuUI-
kocTsiMu. Po3nonin MakcBemna-bonbiimana.

7.2.4. TermmoemuicTh. KmacudHa 1 KBaHTOBA TEOPIiS TEIUIOEMHOCTI 17icaIbHUX T'a3iB.

7.2.5. KBanroBuii ra3 6030HiB. Ctaructuka bose-Eitamreiina. boze-EffnmeliniBchKa
KOHJIeHcalis. HaaTekyqicTs piaKoro redito.

7.2.6. 3actocyBanns cratuctuku bose-EitHmireitna mo hotoHHOTO ra3y. 3akoH po3Io/Ii-
ny [1nanka /y1st piIBHOBaKHOTO TETLIOBOTO BUIIPOMIHIOBAHHSI.

7.2.7. KanToBwuii ra3 ¢epmioni. Craructuka @epmi-/ipaka. [lepexin g0 kiaacu4aHOi
CTaTUCTHUKH.

7.2.8. Enextponnuii ra3. Exepris @epwmi. TermmoeMHIiCTh €EKTPOHHOTO Ta3Yy.

8. MeTonuka BUKJIagaHHA (i3UKH
8.1. Metonuka BuUKIaAaHHs (i3WKW SK TEIAroriyHa Hayka, il OpeaMeT i MeTonu
JIOCHIJIKEHb.
8.1.1. Meroanka HaBYaHHS (I3WKHU SK MMEIAroridYHa HayKa. 3a1aqi HaB4aHHS (Di3UKH.
AHaji3 OCHOBHUX CHCTEM MOOYIOBU IIKUIBHOIO KypCy (pi3uKku. AKTyanbH1 IpoOiIeMu
METOJUKH HaBYaHHS (DI3UKU HA CYy4aCHOMY eTarl po3BUTKY (DI13UYHOT OCBITH.
8.1.2. ®di3uka sK HaBUAIBHUU MPEAMET. 3MICT 1 CTPyKTypa Kypcy (i3uku cepemHboi
3arajlbHOOCBITHBOI MIKONMH. DyHAaMEHTaNbHI (I3UYHI Teopii K OCHOBAa 3MICTY 1
CTPYKTYPH HIKUIBHOTO KypCy (hi3UKH.
8.1.3. 3B’s30k HaB4yaHHS (I3WKHW 3 BHUKJIAJAHHIM IHIIUX TMpeaMeTiB. [HTerpoBaHi
KYpCH.
8.1.4. IcTopukO-METOAMYHMN aHaji3 CTAHOBJIEGHHA Ta PO3BUTKY BITYH3HSAHOI
METOIUYHOI JiTepaTypu 3 Ppi3uku. [linpydHuKoTBOpEHHS 3 (Pi3UKU
8.1.5. Ilporpama 3 ¢izuku. KanengapHo-temarnuHe IuiaHyBaHHSA. [lmanyBaHHS
HaBYaJbHO1 poOOTH. [11anyBaHHs BUXOBHOI poOoTH. [[iATOTOBKA BUMTEINS 10 YPOKY.
8.2. Metonu HapyaHHS (Qi3UKH, iX KIacUbiKaIlis.
8.2.1. Bu3nauenHs MetoniB HaBdaHHsA. Kiacudikaliis METO/IB HABYaHHS.
8.2.2. TloHATTS PO CIOBECHUH, JEMOHCTPAIIMHUI Ta MPaKTUYHI METOIW HABUYAHHS
bi3ukm.
8.2.3. MeTo IpoeKTiB Y HABYAIBHOMY TIPOIIeci 3 (i3HKH.




8.2.4. Metomu mpoOIeMHOTO HaBYaHHA y (i3ulli: mpoOJIEeMHUN BUKJIAA Marepiamy,
MOTITYKOBO-OCIITHATIPKUY METOJ] HAaBYAHHS, EBPUCTHYHUN METO/.

8.3. ®opmu opranizailii HaBYATBLHUX 3aHATH 3 (DI3UKH.

8.3.1. Tunm ypokiB 3 ¢iBUKM Ta iX CTpykTypa. Peamizaiis KOMIIETEHTHICHO
30pIEHTOBAHOTO, JISJIBHICHOTO Ta OCOOMCTICHO 30PIEHTOBAHOTO MiJIXOAIB Ha ypOKax
bi3uKm.

8.3.1. Bumoru g0 cydacHoro ypoky ¢izuku. HectanmaptHi ypoku 3 (Di3UKH.
[TigroToBKa BUMUTENSA A0 YPOKY (I13UKH.

8.4. HapuanpHuii hi3MIHUN €KCIEPUMEHT, HOTO CTPYKTYpA 1 3aBIaHHS.

8.4.1. Buau mikiibHOTO (Di3MYHOTO €KCTIEPUMEHTY. [leMOHCTpatiitHuii eKCIIepUMEHT 3
bi3uxu. MeToauyHi 1 TEXHIYH1 BUMOTH JI0 HOTO MPOBEACHHS.

8.4.2. Opranizailisi i METOMKA MPOBEACHHS JTA0OPATOPHUX 3aHATH 3 (i3uKu. Tumose
oOnasHaHHs (PI13UYHOrO KaOlHETY.

8.5. 3aymaudi 3 ¢izukmu.

8.5.1. Po3m’si3yBanHs 3amad 3 Gi3WKW sIK MeToj HapuaHHsA. Knacudikamis 3amad i
METOIMKH X pOo3B’s3yBaHHSA. MeTorKa HaBYaHHS YIHIB PO3B’I3YBaHHIO 3a/1a4.

8.6. KoHTpoJIb 3HAHB 1 BMiHb YUHIB 3 ()i3UKH.

8.6.1. OcHOBHI BHIH II€IarOTIYHOTO OILIIHIOBAHHS . ITOTOYHE, TEMaTHYHE, CEMECTPOBE,
piuHe, nepkaBHa migcymkoBa arectarlisi (JI[TA), 30BHIIIHE He3aje)KHE OLIHIOBAHHS
(3HO).

8.6.2. MeTonu KOHTPOJIO 3HAHb, YMiHb 1 HAaBUKIB y4YHIB. 3aCTOCYBaHHSA KPHUTEpiiB
OLIIHIOBAaHHS  PIBHSA  3arajJlbHOOCBITHbOI ~ MHIATOTOBKM  Y4YHIB Y  KOHTEKCTI
KOMIIETEHTHICHO OPI€HTOBAHOTO HABYAHHSI.

8.7. Ilo3aknacHa po6oTa 3 ¢i3HKH.

8.7.1. 3mict i dhopmu mo3akimacHoi poboTn 3 Pizuku. ['yprok sik OcHOBHa (opma
no3akiacHoi poooTu. Opranizailisi CaMOCTINHHOT pOOOTH YUHIB 3 (D13UKH.

8.7.2. Opranizamiss i MeTOAMKa TPOBEACHHS €KCKypciii 3 ¢i3uku. BipTyanbHi
ekckypcii. [loniTexHiyHe HaBYaHHS Ha YpOKaxX (Di3UKHU.

8.8. MeTonyka BUBUCHHSI OKPEMHUX PO3JIIIIB T4 TEM MIKIILHOTO Kypey (pi3uku

8.8.1. 3mict Ta MeTomMKa BWBUCHHS po3auUTy «dDi3Wka sSK NPUPOJHUYA HayKa.
[Ti3HanHs mpupoau», 7 Kiac.

8.8.2. 3micT Ta MEeTOIMKA BUBUEHHS PO3ALTY «MeXaHIUHUN pyx», 7 KIac.

8.8.3. 3MicT Ta MeTo KA BUBYCHHS po3ainy «B3aemomist Tin. Cuia», 7 kiac.

8.8.4. 3micT Ta MeTOmMKa BHBYCHHS po3Airy «MexaHiuHa poOoTa Ta eHepris», 7
KJ1ac.

8.8.5. 3micT Ta MeTOIMKA BUBYCHHS po3ainy «TemnoBi sBuimia», 8 kiac.

8.8.6. 3wmicT Ta mMeTomuka BUBYEHHS po3airy «Enextpuuni sBuma. EnextpuaHwmii
CTpym», 8 KJac.

8.8.7. 3MicT Ta MeTOIMKA BUBYCHHS pO3aiTy «MarHiTHi siBuma», 9 kiac.

8.8.8. 3MicT Ta MeToIMKa BUBUCHHS po3niTy «CBITIOBI sSBUIIA»,9 Kiac.

8.8.9. 3micT Ta MeTOaMKAa BUBUCHHS PO3AUTY «MeXaHiuHI Ta €JIeKTPOMAarHiTHI XBH-
mi», 9 kiac.

8.8.10. 3micT Ta MeToIMKa BUBYCHHS po3ainy «Di3nka aToma Ta aToOMHOTO sigpa. Di-
3WYHI OCHOBH aTOMHO1 €HEPreTUKu», 9 Kiac.

8.8.11. 3mict Ta Meromuka BHWBUYEHHS po3aury «Pyx 1 B3aemopis. 3akoHU




30epexeHH», 9 Kiac.

8.8.12. 3micT Ta MeToAMKa BHWBUYEHHS pO3IiUTiB (isuku: «MexaHika, «EimeMHTH
CreliajibHOi Teopii BIAHOCHOCTI», «MonekynasipHa (¢i3Uka Ta TEepPMOAMHAMIKA»,
«EnexTpuyne mone» Ha Apyromy cTyreHi BuB4eHHs (izuku, 10 xmac.

8.8.13. 3mict Ta MeTomMkKa BUBYCHHS pO3ITiB (i3uku: «EjmekrpomuHaMika»,
«EnexTpoMarHiTH1 KOJIMBaHHA Ta XBUI1», «OnTuka», «AToMHa Ta siaepHa ¢i3uka» Ha
ApyroMy cTyneHi BUB4eHHs ¢i3uku, 11 knac.
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