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[TIPOI'PAMA
3OBHIHNIHBOI'O HE3AJIEXKHOI'O OUTHIOBAHHS
pe3yiabTariB HaBuyaHHsa 3 ®I3UKU,
3100y THX Ha OCHOBI NOBHOI 3arajibHOI cepeAHbOT OCBITH

| ITosicHioBa/IbHA 3aMHCKA
ITporpaMy 30BHIIIHBOTO HE3aJIE)KHOTO OLIHIOBAHHS 3 (Di3MKH YKJIaJE€HO HA OCHOBI YHHHUX HABYAJIbHUX NIPOrPaM: _

3 @isuku anA 7-9 knaciB 3aknajiiB 3aradbHOI cepenHbOi OCBITH, 3aTBepKEHO! Haka3oM MiHicTepcTBa OCBITH 1 HaAyK#
Ykpainn Ne 804 Big 07.06.2017 p. Ta HaB4yanbHux nporpam miast 10-11 kiaciB 3akiaafiB 3arajibHOi CepeiHbOI OCBITH 3 (i3HKH
(piBeHb CTaHAAPTY, NPOQILHUMN PiBEHb) ABTOPCHKOTO KOJIEKTHBY Nif KepiBHUIITBOM JlokTeBa B.M., 3 bi3uku i actpoHoMii (piBeHb
CTaHAAPTY, NPO(iNbHUA piBeHb) aBTOPCHKOro KOJEKTUBY Nia KepiBHULTBOM Jlsmenka O.I., 3aTBep/pkeHnx HakaszoM Minictepcrpa
ociTH i Hayku YKpainu 24.11.2017 Ne 1539 «IIpo Hanauus rpudy MOH HaBuanpHMM nporpamam 3 Gi3uKM i acTpoHOMIT ISt y4HIB
10-11 knaciB Ta NoNbCHKOT MOBH Ul Y4HIB-5-9 Ta 10-11 kiaciB 3aknafiB 3arajibHOI cepeIHbOi OCBITH».

Marepian nporpaMu 30BHIIIHBOI0 HE3aJISKHOT'O OLIHIOBAHHS 3 (i3UKH NOIIIEHO HA I’ SITh TEMAaTHYHUX OJIOKIB: “MexaHika”,
“Mouekynspia dizuka ta TepMoauHamika”, « 'ZJreKTpOHHHaMiKa”, “Konusanns 1 xsumi. Ontuka”, “EnemMeHTH Teopii BiZHOCHOCTI.
KBanToBa (izuka”, sfiKi, B CBOIO 4Yepry, PO3MOALICHO 3a KJIIOYOBUMH €JIEMEHTAMH 3MICTy (QI3MYHOrO CKJadHHKa Kypcey «®Disuka i
acCTPOHOMIsI» AJIS 3aKJIa/iB 3arajlbHOi cepeaHbOl OCBITH.

MeTa 30BHIIIHBOIO HE3AJEKHOTO OLIHIOBAHHS 3 (i3MKH MOJSArae B TOMY, 10O OLIHMTH HABYAJBHI JIOCATHEHHS YYaCHUKIB
30BHIIIHBOTO HE3AJIEKHOI0 OLIHIOBAHHS:

— BCTAHOBJIIOBATH 3B’A30K MDK SIBUIAMHM HABKOJMLIHBOI'O CBITY Ha OCHOBI 3HaHHS 3aKOHIB (i3HKH, QpyHIaMeHTaIbHHX
(p13U4YHUX EKCTICPUMEHTIB Ta JIabOPaTOPHUX (i3MUHUX AEMOHCTpALlil | eKCIIEPUMEHTIB;

— 3aCTOCOBYBATH OCHOBHI 3aKOHHM, IPaBHJIa, MOHATTS Ta NMPUHLUMITH, IO BUBYAIOTHCA B Kypci (i3HKH 3aKiIaliB 3arajibHOL
CepeIHbOT OCBITH;



— BH3HAYaTH 3arajbHi PUCHU 1 CYTTEBI BIAMIHHOCTI 3MIiCTy (Gi3MYHMX SBMII Ta MPOLECIB, MEXi 3aCTOCYBaHHs (i3MUYHMX

3aKOHIB;

— BUKOPHCTOBYBAaTH TEOPETHUYHI 3HAHHS JUIs PO3B'SA3yBaHHs 3a7ay Pi3HOrO TUMY (SKICHUX, PO3paXyHKOBHX, rpadiuHuX,
eKCIIepUMEHTAIBHUX, KOMOIHOBAaHHX TOILO);
— CKJIa[aTd TUIaH NPAKTUYHHUX Al 1100 BHUKOHAHHS EKCIMEPUMEHTY, KOPHUCTYBATHCS BHMIDIOBATBHUMH IpHJIAJAMU,,
obnasHaHHsAM, OOpOOIATH pe3yabTaTh JAOCIiKEHHS, y TOMY YHCI 3 ypaxyBaHHAM IOXHMOOK, pOOMTH BHCHOBKH IIOJ0 OTPUMAHHUX

pe3ynbTarTiB;

— MOSCHIOBATH NMPUHLUI Jiii MPOCTUX MPUCTPOIB, MEXaHI3MiB.Ta BUMIPIOBAJIBHUX MPHIIA/IB 3 (Bi3HYHOT TOUKH 30DY;
aHaJli3yBaTH rpadiku 3aeXHOCTEH MK (Qi3MYHUMU BETMYMHAMM, POOUTH BUCHOBKH;

— MpaBUJIbHO BU3HAYATH Ta BAKOPUCTOBYBATH OJWHHULI (DI3UIHUX BEIHUHKH.

ba3oBuii 3MicT HABYAJBHOTO
mMarepiajay

Pezynomamu naguanus, wo cniseionocamscs 3 sumozamu Jlepicasnozo cmandapmy ma

HA4YAlbHUX NPC depam

3nannesuil komnonewm

" MEXAHIKA

OcHoBH KiHeMaTHKH. MexaHiuHuii |
pyx. CucreMa Biju1iKy. BigHOCHICTB '
pyxy. MartepianbHa Touka. Tpaekropis.
HInax i nepeminmesrns. [LBuaxicTs.
JloiaBaHHS IIBUIKOCTEH.

HepiBuomipuuii pyx. Cepesns i
MHUTTEBA LIBUAKOCTI. PIBHOMIpHUHA i
PIBHOIIPUCKOPEHUH pyXH.
| [Ipuckopenss. ['padiku 3anexHOCT
KiHEeMaTHYHUX BEJMYUH BiJl 4acy y
PIBHOMIPHOMY 1 pIBHOTIPUCKOPEHOMY
pyxax.

3HaTH, MTOSCHIOBATH 1 MPAaKTHYHO
3aCTOCOBYBATH

SIBvina i mpouecu: pyx, iHepuis,
BIUJIBHE TTAIHH T1J1, B3a€MOJIIs TiJI,
nedopMaitis, miaaBaHHs TiJI TOLLO.

DyHaaMeHTANbHI A0CTiIN:
Apximena, Toppiuenni, b. ITackans,
. lamines, I'. KaBenauina.

OCHOBHI NOHATTS: MeXaHIYHUH PYX,
cUCTeMa BiJIiKy, MaTepiajbHa TO4Ka,

| TpAa€eKTOpisl, KOOPAUHATA, NIEPEMIIIEHHS,

LJISX, IIBHMJIKICTh, IPUCKOPEHHS, 1HEPLIs,

JisanvHiCHUN KOMNOHEHM

pO3Mi3HABATH MPOSIBM MEXAHIYHUX SBHIII 1
MPOLECIB Y NPUPOI Ta MPUKIAAU TX
NPaKTUYHOTO 3aCTOCYBAHHS B TEXHII],
3aCTOCOBYBATH OCHOBHI MOHSTTA Ta
3aKOHM, IPUHLIUIH, TPaBUJIa MEXAHIKH,
dbopMynu s BU3HAUEHHS (I3UUHUX
BEJIMYUH Ta iX OJIUHUILL; MAaTEMATUUHI
BHPAa3M 3aKOHIB 1 3aKOHOMIPHOCTEMH
MEXaHiKu;

BU3HAYATH MEXI1 3aCTOCYBAHHS 3aKOHIB
MEXaHIKHU;

PO3PI3HATH BUAU MEXAHIUHOIO PYXY;




ba3oBHii 3MicT HABYAJILHOTO
MaTepiaJy

Pesynomamu nasyanns, wo cniegionocamecs 3 eumozamu JlepoicagrHozo cmanoapmy ma
 HABYAbHUX NPO2pam

3nanHesUU KOMNOHEHM

PiBHomipHuit pyx no xony. [Tepiox i
yactoTa. JIiHiliHa 1 KyTOBa LIBUAKOCTI.
JoieHTpoBe NPUCKOPEHHS.

OcHoBu AuHamikH. [Tepumii 3aKkoH
Hetorona. [nepuiansui cuctemu
B1AIKY. [IpuHIMN BIAHOCHOCTI
["amines.

B3aemonis Tin. Maca. Cuina.
JonaBanus cui. pyruit 3aKoH
Herorona. Tperiii 3akon HetoTona.

I'paBitaiiisi cuiy. 3aKoH
BCECBITHBOI'O TSKIHHA. CHJla TSKIHHS.
| Pyx Tija 1ij Ji€lo CHITH TSOKIHHSL.

Bara Tina. Hearomicts. Pyx
IITYYHUX CYNYTHHKIB. [Tepiua
KOCMIYHA IBUIKICTD.

Cunn npyx#socrti. 3akoH 'yka.

Cunu Tepts. KoediuieHT TepTs.

MomeHT cuiii. YMOBHU pIBHOBAru
Ti1a. Bunu piBHOBaru.

3akoHHu 30epe:keHHs B MeXaHilli.
IMnynec Tita. 3aKoH 30epekeHHs
| iMmyJsibey. PeaktuBHUE pyX.
| MexaniuHa po6ota. KiHeTnuna ta
| [IOTeHU{aNbHa SHEPris. 3aKOH

HisgnvHicHUl KOMNOHEHM

IHepTHICTh, Maca, CUJla, Bara, MOMEHT

| CUJTH, THCK, IMITYJIbC, MeXaHiuHa poboTa,

NOTYXXHICTh, KOe(iLIEHT KOPUCHOT Ail,

| KIHETUYHA Ta MOTEHIiajbHa eHepris,

1epioJ1 1 4acToTa.
IneanizoBaHi Mojesti: MatepianbHa
TOYKa, 3aMKHEHa CUCTEMA.. _
3aKOHH, MPHHUHKIIH: 3aKOHOMIPHOCTI

KIHEMAaTHKH; 3aKOHHW nuHaMiku HeroToHa;

3aKOHU 30€pexeHHs IMITYJIbCY ¥ eHeprii,

| BCECBITHBOTO TsDKIHHA, ['yKka, [Tackans,

ApxiMena; yMOBH pIBHOBAru Ta IjlaBaHHS
TIN; MPUHUIMN: BiAHOCHOCTI ["amines.™
Teopii: ocHOBU KJTaCHYHOT MEXaHIKU
IIpakTH4He 3acTOCYBaHHSA
TEOPEeTHYHOro MaTepiaay: po3B’si3aHHS
OCHOBHOI 3a71a4l ME€XaHiKH, pyX TLT i
JUEI0 OHIET a00 KIJTBKOX CHIT; BillbHE
NaAIHHS; PyX TPAHCIOPTY, CHAPAAIB,
IJIaHET, IITYYHUX CYNyTHHKIB; pIBHOBAru
tu1, KKJI npoctux Mexanismis, nepenaya
THCKY pIAMHAaMH Ta ra3aMu, IJIaBaHHs TiJl,

MPUHIIMI A11 BUMIPIOBAJIBHUX MPUJIAJIB Ta |

TEXHIYHUX NPUCTPOIB: Tepe3H,

e PpO3B’sA3yBaTH:
1)  po3paxyHKOBi 3a1a4i HA BAKOPUCTAHHS
bopMyI IpAMOTiHIHHOrO PIBHOMIPHOTO Ta
PiBHO3MIHHOI'O PYXIiB, CEpEAHbOI Ta MUTTEBOT
IIBUIKOCTI HEPIBHOMIPHOTO PYXY,
PIBHOMIPHOI'O PyXy 110 KOJY, pyXy Tina mij
JUERO MOCTIMHOT CUJIM TSDKIHHSA: pIBHOMIPHUHM
Ta piBHOMPUCKOPEHUH NPSAMOJIIHIAH] pyXH;
BIZIHOCHMH pYX; PIBHOMIpHHI PyX MO KOJY;
pYyX TLI M Al€X0 OJHIET @00 KUIBKOX CHII, pyX
3B’SI3aHUX TIJI; YMOBH PIBHOBAru Ta IJIaBaHHS
TUI, BCECBITHE TSDKIHHSA, 3aKOHU HbroTOHA,
I'yka, [Mackans, Apximeia; 30eperxeHHs
IMITYJIbCY # €Hepril;
2) 3ajaad4i Ha aHANI3 TpadiKiB pyxy Tif I
BU3HAUEHHS 32 HUMH HOTO NapaMeTpiB,
. moOynoBy rpadika 3MiHA OHIET
BEJIMYMHHM 3a rpadikoM 1HIIOL;
3a/1aui, AKi nepeadadaoTb 00poOKy Ta
aHaJli3 pe3yJIbTaTiB eKCIIepUMEHTY,
300paxkeHHX Ha GoTo abo
CXEMaTHYHOMY PHCYHKY;
KOMOIHOBaHI 3am1aul, s
PO3B’SI3yBAHHS AKMX
BUKOPUCTOBYIOThCS MOHATTA i

3)

4)




bazoBHii 3MicT HABYAJILHOI'D
maTepiaJy

| Pesynbmamu HaguyanHs, uo cnigsioHocamvbCs 3 sumozamu [epacasnozo cmanoapmy ma

HA8YANbHUX NpOcPpAM

3nanHesuu komMnoHenm

30epekeHHs eHeprii B MexaHiYHUX
npomnecax. [TotyxHicTs. Koedinient
xopucHoi uii. [Ipocti MmexaHizmu

EJjieMeHTH MeXaHIKH piAHH Ta
rasis. Tuck. 3axou [lackans nist piauH
Ta raziB. AtMocdepauil Trck. Tuck
HEPYXOMOI PiJIMHU Ha JHO i CTIHKH
MOCyAMHU. ApXiMenoBa cuila. YMOBa
MJIaBAHHS TiJI.

| BaXiJIb, CITOJIyY€eH1 MOCY IUHHU, OJIOKH,

OUHAMOMeTp, CTpoOocKoI, bapomeTp,
MaHOMETp, KYJIbKOBUH T ALIUITHUK, HACOC,

MOXUJIa MJIOIIKHHA, BOJIOMPOBIJL, LII03,
riIpaBiivHUAN Mpec, HacOCH

M

JlisnoHICHUN KOMNOHEHM

~ 3aKOHOMIpPHOCTI 3 KUIBKOX PO3/LIiB
MeXaHIKH;

OcHoBH MOJIeKYISPHO-
KiHeTHYHOY Teopil. OCHOBHI
TIOJIOAKEHH S MOJIEKYJIAPHO-KIHETUYHOT
Teopii Ta X HociiiHe OOrpYHTYBaHHS.
| Maca i po3mip mosekyst. Crana
ABoranpo. CepeaHs KkBaapaTHIHA

IIBUAKICTh TEIJIOBOTO PYXY MOJIEKYII.
| IneanwbHuit raz. OcHOBHE PIBHAHHS
MOJICKYJISIPHO-KIHETUYHOT Teopii
| 1measipHOTO ra3y. TemiepaTypa Ta ii
\ BuMIiproBaHHs. lllkana abcotoTHUX

OJIEKYJISIPHA ®I3UKA 1 TEPMOJAMHAMIKA

3HaTH, MOSICHIOBATH 1 MPAKTHYHO
3aCTOCOBYBaTH: -~ ... = ...

SIBuiua i npouecH: 6POYHIBCHKUIA
pyX, AuQy3is, CTHCHEHHS ra3iB, TUCK
ra3iB, MPOLECH TEIJIOOOMIHY
(TermIonpoBIAHICTh, KOHBEKIIIS,
BUIPOMIHIOBAHHS ), BCTAHOBJIEHHSI
TEIJIOBOI pIBHOBAru, HEOOOPOTHICTh
TEIJIOBUX SIBUII, arperaTHi MepeTBOPEHH
pevyoOBHUHH, 1ehopMalliss TBEpIUX Ti,
3MOYYBaHHS, KaniJIIpHI SBHILA TOLLO.

TEeMIIeparyp.
‘ PiBHSIHHS CTaHy i/1eajIbHOIO rasy.
| I3onporiecu B rasax. S |

dynagameHTaabHI gocaian: P. boiins,

E. Mapiorta, XK. IHapss, XK. Ieii-
JIroccaka.

e PO3Mi3HABATH IPOSBU TEMIOBUX SIBUIL 1

MpOTeCciB y MPUPOAL Ta iX NPAKTHYHE
3aCTOCYBaHHS B TeXHilll, 30KpemMa
audy3ii, BAKOPUCTAHHS CTUCHEHOT O
rasy, 3MiHH BHYTPILIHBOT €Heprii
(arperaTHOTO CTaHy pEYOBUHHU), BUMIIB
TEMI000MiHY, ABHIIlAa 3MOYYBaHHS Ta
KaniJSpHOCTI, pI3HUX BUAIB Aedopmarii,
BJIACTHBOCTEH KPUCTAJIIB Ta IHIIUX
MaTepialiB y TeXHill i MpHpoOL,
CTBOpPEHHS MaTepialiB 13 3a1aHUMHU
BJIACTUBOCTSMH, 3aCTOCYBAHHS TEIMIOBUX
JBHUTYHIB HA TPAHCIOPTI, B €HEPreTUlll, y




ba3zoBuii 3MicT HABYAJILHOIO
mMaTepiaJy

OcHoBH TepMOHHAMIKH.
Tennosuit pyx. BHyTpiluHs eHepris Ta
| ciocobw i 3miHK. KinbKicTb TEIIOTH.
[IuToMa TENIOEMHICTL PEHOBUHH.
| Po6oTa B TepMoinHamiti. 3aKoH |
30epe)xeHHs eHeprii B TEIJIOBHX
npoiiecax (Mepuiuid 3aKoH
TEPMOJAMHAMIKH ). 3aCTOCYBaHHS
| IepIIoro 3aKOHY TEPMOIHHAMIKH JI0
| i3onpoueciB. AniabaTHuil mpoliec.

[puHuK il TETIOBUX IBHUIYHIB.
KoediwieHT KOpUCHOT J111 TEMJI0BOTO
JBUTYHA 1 HOTO MaKkCHMaJbHe
3HaYyeHHd. Exostoriudi Haciaku ail
| TENJIOBUX MAIIIMH.

\ BaacTuBocTi rasis, piiuH i

| TBepaAMX Tis1. [TapoyTBOpEHHS
(BUIIApOBYBAHHS Ta KHITIHHSA).
Konaencariis. [lutoma temnnora
napoyTtBopeHHsi. Hacuuena ta

| HEHacH4eHa napa, IXHi BJIACTHBOCTI.
| BigHocHa BOJIOricTh NOBITPS Ta 11

| BUMIPIOBAHHSI. '

’ I1InaBneHHs 1 TBEpAHEHHS TiJl.

Heo0opoTHICTH. TEIIOBUX MPOIIECIB.

T

Pezynomamu naguanus, ujo cniggioHocamuca 3 gumozamut Jlepoicasno2o cmanoapmy ma

3HannesUl KOMNOHEHM

OcHOBHI HOHATTA: KUIBKICTh
pEeUOBHHH, cTala ABOTaapo, MOJISIpHA
Maca, CepeIHs KBaJApaTudHa BHAKICTh
TEIJIOBOT'O pyXy MOJISKYJI, TeMIleparypa,
TUCK, 00’ €M, KOHIIEHTpaLlis, 'YCTHHA,
TEI1000MiH, poO0Ta, BHYTPIIIHS €HEPTis,
KIJIBKICTB TENJIOTH, aJliabaTHHit Npolec,
130MpPOIECH, TUTOMA TEIIOEMHICTD
PEUYOBUHHU, IHTOMA TEIJIOTA TIJIABJICHHS,

IIMTOMA TCILJIOTA MAapPOYTBOPEHHA, TUTOMA

TENJI0TA 3rOPsIHHS [aJIMBa, IOBEPXHEBA
SHeprisi, CUjia [IOBEPXHEBOTO HATATY, .

' HOBCpXHeBHﬁ HaTir'y HACHYCHA Ta

| 1I€JIPHOTO- Ta3y,-piIBHSHHS CTAHY -

HeHaCH4€eHa I1apa, BiIHOCHA BONOTICTh
OBITPSI, TOUKA POCH, KpPUCTATIYHI Ta
aMopQHI Tisa, aHi30TpoNis
MOHOKPHUCTAJIB, TIPYXKHA 1 JIACTUYHA
nedopmallii, BUIOBKEHHS, MeXaHIYHaA
Hafpyra.

IneanizoBani moaeni: iealbHUM ras,
1leanbHa TeIJ10Ba MalllMHa.

3aKOHH, NPUHUHUIH TA MeKi IXHBOTO
32CTOCYBAHHSA: OCHOBHE PIBHSHHS
MOJIEKYJISIPHO-KIHETUYHO1 Teopii

HAae4dlbHUX npozpai

HisneHIcHUU KOMNOHEHM

npodiTaKkTHKH 1 00pOTHOHU 13
3a0py/IHEHHSSIM HaBKOJIUILIHBOTO
IIPUPOJHOTO CEPEIOBUILLA;
3aCTOCOBYBATH OCHOBHI IIOHATTS T
3aKOHH, IIPUHIIUITH, IPAaBUJIA
MOJIEKYJIApHOT (DI3HKH Ta TEPMOAUMHAMIKH,
dbopMynu s BU3HAYeHHS (QI3MUHKUX
BEJIMYHH Ta X OAUHHUIIb, MATEMATHIHI
BUpAa3d 3aKOHIB MOJIEKYJIIpPHOT (P I3UKH Ta
TEPMOJINHAMIKH; _
BH3HAYaTH MEX1 3aCTOCYBaHHS 3aKOHIB
MOJIEKYISAPHOT (PI3UKH Ta TEPMOJIMHAMIKH;
PO3PI3HATH: arperaTHi CTaHW peuOBMHH,
HaCH4YEHY Ta HEHACHYeHy 1apy,
KpUCTajliuHi Ta aMmopdui Tina;
pO3B’sI3yBaTH:

1) pospaxyHKOBIi 3a/1a4i, 3aCTOCOBYIOYH
(GYHKIIOHATBHI 3aIEKHOCT] MK
OCHOBHHMMH (i3HYHUMHU BEJIMUMHAMY,
Ha: PIBHIHHS MOJIEKYJISIPHO-
KIHETHYHOI Teopil 11eaibHOTO rasy,
3B’SI3KY MI’K Macor0 ra3y 1 KiIbKICTIO
MOJIEKYJT; 3aJIeKHICTh TUCKY ra3y Bij
KOHIIEHTpaIlii MOJIEKY 1

 TerIepaTypH; BHYTPIIIHIO EHEPTi0

5

|



ba3osuii 3micT HaBYaILHOIO
MaTepiajy

 ITuToMma Temnota miasieHHs. Teriota
3ropsiHHs nanusa. PIBHSHHS TENJI0BOTO
| Ganmancy 1St HaNPOCTIIIMX TENIOBUX
pOLECIB.

[ToBepxHeBui HaTAT piauH. Cua
IIOBEPXHEBOIO HATSTY: 3MOYYBaHHS.
KamninspHi sBuma. _

Kpucraniuni Ta amoppHi Tija.
MexaHi4H1 BIIaCTUBOCTI TBEPAUX TIJ.

i Bunu nedopwmariiii. Moayns IOHra.

|

Pesynemamu nasuamns, u Ocmeezdﬂoc;zmbc;z 3 gumozamu llepicagHozo cmaHda my ma
32 4 z D

Hag4albHUX NPpocpam |

e,

3HaHHEBUU KOMNOHEHM

ILICEL"[I)IIOFO Iasy, IEBOBI 3aKOHH, Hepmnn

3aKOH TePMOAMHAMIKH, PIBHSIHHS
TETIOBOTO OaaHcy.

Teopii: ocHOBH TepMOAMHAMIKY Ta
MOJIEKYJIIPHO-KIHETUIHOT Teopii.

[IpakTHuHe 3acTOCYyBaHHA
TEOPEeTHYHOI0 MaTepiaay: oKkpemi
BUIIA]IKH PIBHSIHHS CTaHy 1€aJbHOTO I asy
Ta 1XHE 3aCTOCYBAHHS B TEXHIIi,.

| BUKOPHUCTaHHA CTHUCHCHOI'O I'a3y Ta

TEILIOBUX MaIIUH, siBUIHA Tudy3ii,.
KUTITHHSA M1 3017TbIIEHUM THCKOM,
TepMiuHa 00poOKa MeTaliB, MEXaH4HI.
BJIACTUBOCTI PI3HUX MaTepialiB Ta
BUKOPUCTaHHS TIPYNKHUX BIACTHBOCTEH
TI7 Y TEXHILI TOLO; TIPHHIKIT il
BUMIPIOBAJIbHUX MPHJIALIB: Ta TEXHIYHUX
IIPUCTPOIB: KAJIOPUMETP, TEPMOMETP,
IICUXPOMETp, TEILJIOBA MalllMHa (TEeIJIOBI
JBUTYHU, N1apoBa il razoBa TypOiHH).

ﬂffwbmcmm KOMNOHEHM

2)

3)

4)

OIHOATOMHOTO Tasy; 3aJ1eXKHICTD
T'YCTHHM Ta TUCKY HACHYEHOT Mapy BiJ
TEMIEepaTypu; PIBHAHHS CTaHy
171ealIbHOTO Ta3y, ra30Bi 3aKOHU;
poboTy TepMOAMHAMIYHOTO IPOLECY,
neplinii 3aKOH TePMOAUHAMIKH;
piBHSIHHS TenjaoBoro OanaHcy; Ha |
MOBEPXHEB1 Ta KallISIPHI BUIIIA, {
I

npyx#ay aedopmanito Tij, BITHOCHY
BOJIOTICTb MOBITPS;
3aja4i Ha aHai3 rpadikis i30MpoleciB
Ta MODYIOBY iX y PI3HUX CHUCTEMAX
KOOPJUHAT; 00YUCIIEHHS 3a TpadiKoM
3a/I€XKHOCTI THCKY rasy Bija Horo
00’emy; poOOTH, BAKOHAHO1 Ia30M,
aHawi3 rpadikiB TEIJIOBUX NPOLIECIB;
aHaJli3 JiarpaMy po3TAraHHs MeTalllB;
3ajayi, gKi nependayaroTb 00podKy Ta
aHaJli3 pe3yNbTaTiB €KCIIEPUMEHTY,
300paxeHux Ha GoTo-abo (
.
|

CXEMAaTUYHOMY PUCYHKY;
KoMOiHOBaHI1 3aJa4i, s
PO3B’SI3yBaHHS AKUX
BUKOPHCTOBYIOTLCS [IOHATTS 1
3aKOHOMIPHOCTI 3 KIIBKOX PO3ALIB




_basosnii 3MicT HaBYaJIBHOTO
mMaTepianay

Pesynemamu Hasuanus, wo cnie8ioHocambCs 3 eumozamu [lepicasrozo cmandapmy ma

3HaHHEBUI KOMNOHEHM =~

HABYANbHUX NPOSPAM

JisnvHicHuti KoMnoHenm

MOJIEKYJISIPHOT (Bi3UKH,

TEPMOAMHAMIKH Ta MEXaHIKH;
CKJIaJlaTH [JIaH BUKOHAHHS
eKCIIEPMMEHTIB, pOBOTH 3
BHMIipIOBAIbHUMHU NIpUiajaMy Ta
NPUCTPOSIMH, 30KpeMa KaJlOpUMETPOM,
TEPMOMETPOM, IICUXPOMETPOM
pOOUTH y3arajbHEHHs L0100
BJIACTUBOCTEH PEYOBUH Y PI3HUX

© arperaTHUX CTaHax; po3TallyBaHHS, PyXY

Ta B3a€EMO/IIT MOJIEKYJI 3aJI€XKHO BiJl CTAaHY
PEUOBUHH.

EJEKTPOJUHAMIKA

OCHOBH eJIeKTPOCTATHKH.
Enextpu4nuii 3apsaa. 3akoH
30epeKeHHsI eJIeKTPUUHOTO 3apsiLy.
3axon Kyiona.

Enexrpuune nose. HanpyxeHnicts
enexkTpuuHoro noss. [Tpurnun
CYMNepIO3uIii MOJIB.

[IpoBiAHUKH Ta AieIEeKTPUKH B
€JIEKTPOCTATHYHOMY ITOJI1.

Pobota enekTpu4yHOro nojs npu
nepemimieHHi 3apsy. IloTennian i

3HaTH, MOSCHIOBATH 1 MPAKTUYHO
3aCTOCOBYBATH:

SIsuma i npouecH: enexTpu3anis,
B3a€MOJIS 3aps/DKEHUX TIJI, BA BUJH
eJIeKTPUYHMX 3apsAAiB, BUTBHI HOCIT
3aps/iiB y MPOBIAHUKAX, TOJSPU3ALLIS
Ji€JIeKTPUKIB, Alsl €JEeKTPUUHOIO CTPYMY,
€JIeKTPOJIi3, TEPMOEJIEKTPOHHA eMicisl,
10H13a1lis ra3iB, MardiTHa B3a€MOS, -
ICHYBaHHSI MarHITHOTO OJIs 3emii,
€NeKTPOMarHiTHa iHAyKLis Ta

PO3Mi3HABATH IPOSIBH €JIEKTPOMArHITHUX
SBHUILL 1 MPOLIECIB Y IPUPOJI Ta iX
MpaKTHYHE 3aCTOCYBAHHS B TEXHIII,
30KpeMa eNeKTpOCTaTUYHUH 3aXUCT,
BHKOPHCTAHHS MPOBITHUKIB Ta
130JI9TOPiB, KOHAEHCATOPIB, il
€JIEKTPHUHOTO CTPYMY, BUKOPHUCTAHHS
MarHiTHUX BJIACTUBOCTEH PEYOBUHHU,
eJIEKTPOJIi3y B TeXHilli (100yBaHHS
YUCTUX METaliB, raJibBaHOCTET'IS,
rajibBaHOIIACTUKA), €JIeKTPOMArHiTiB,




T

bBa3zoBuii 3MicT HABYAJIBHOTO
‘Marepiajy

3nanHnesull KomMnoHenm

piéHHuﬂ noteHuianis. Hampyra.
3B’ 430K MK HaIlpyroto. i
HAMPYXKEHICTIO O/IHOPIIHOTO
€NIeKTPUYHOTO 107151, . !

| Enextpoemuictb. KongeHcartopu. |
EnexTpoemMHICTh MIIOCKOTO
| KoHJeHcaTopa. 3 €/IHaHHS
KOHJIEHCATOPIB.

EHeprisi enekTpuyHOrO TION.

‘3aKOHM NOCTIHHOIO CTPyMY.

EnekTpuuHuii CTpyM. YMOBH _
iCHyBaHHS MOCTIHHOI'O €JeKTPHUIHOTO
| ctpymy: Cuna ctpymy. 3akon Oma st
OiasiHkd kosa. Omip MpoBiJIHKKIB.
ITocnigoBHe Ta napajgensHe 3’ €qHAHHS
MpoBiaAHMKIB. Enektpopyuiilina cuia.
3akoH Oma 11 MOBHOTO Kojia. Pobota
1 MOTYXHICTH €IEKTPUYHOTO CTPYMY.
3akon Jxoyns-Jlenia.

EjleKTpHYHHH CTPYM Yy pi3HHX
cepeI0BHINAX. -

EnexTpu4H#il CTPyM y MeTanax.
EnexTpoHHa MpOBIIHICTH METaJliB.
3asiexHICTh OMOPY METaliB Bijg
temiepatypu. HaanpoBiiHICTb.

CaMOIHIYKIis TOILO.

DyHAAMEHTAJBHI 10C/TiIN:

l L. Kynona, f/To@tbc-Minnixena, I'. Oma,

X. Epcrena, A.-M. Amnepa, M. ®apajes.
OcCHOBHI NOHATTS: €ICKTPUYHUH
3apsil, eJleMEeHTapHHIl 3apsl,
e/IEeKTPOCTaTUUHE T10JIe, HAllPYKEHICTh,
JTiHIT HaNMpy>KeHOCTi (CHIIOBI MiHiT),
IPOBIHUKY Ta Ji€eKTPUKH,
JIeJIEKTpHYHA TPOHUKHICTh PEYOBUHH,
poboTa CHII €NIeKTPOCTATUYHOTO TIOJISL,
[IOTEHI1a]bHa €HEePris 3apsiny. B
€JIEKTPUYHOMY 1011, HOTEHIlal; PI3HHUIS
[MOTeHL1aJiB, HAMpyra, eJIEKTPOEMHICTD,

i euepriﬂ 3apAINKEHOI0 KOHACH CATOopa, Ciljia

CTpyMY, €JIeKTPUUHUH OTip,

eJIEKTpOpYIIIiHA CUJla, HaIIPOBIAHICTD,
BaKyyM, TEPMOENEKTPOHHA eMiCisl, BlacHa

Ta IOMILIKOBA MPOBIJIHICTh

| HaIlIBNPOBIIHHUKIB, €NIEKTPOHHA

NPOBIAHICTH METAJIB, AU COIIIaIls,
XIMIYHHH €KBiBaJIEHT, i0HI3aIlis,
pekoMOiHaIlis, [1J1a3Ma, HeCAMOCTIMHUH 1
CaMOCTIHHUI pO3psIH, MarHiTHA
IHAYKUisl, cuia Amnepa, cuia Jlopenna,

HABYANbHUX NpOocpAM

HianvHicHuti KoMnoHeHm

eNIeKTPOABUTYHIB, KOTYLIOK

IHAYKTUBHOCTI, KOHAEHCATOPIB;

3aCTOCOBYBATH OCHOBHI IIOHSATTS Ta

3aKOHHU, MPUHIIUITH, IPABUIIa
eNIEKTPOAMHAMIKH, POPMYJIH TS

BU3HAUYEHHS (PI3UYHUX BEJIMUMH Ta 1X

OJIMHUIIb; MaTeMaTUYHi BUpa3H 3aKOHIB

€JICKTPOIMHAMIKHU;

BH3HAYaTH MEXI1 3aCTOCYBaHHS 3aKOHIB

Kynona #a-Owma; _

pO3PI3HATH: MPOBIJIHUKHU U JIENEKTPUKH,

MOJISIPHI ¥ HEMOSPHI AleNeKTPUKHU, BUAH

MarHeTHKIB, HecaMOCTIHHUH 1

CaMOCTIHHHUH po3ps/u B razax, BIacHy Ta

OOMIIIKOBY IPOBIHICTH

HaMiBIIPOBIAHUKIB;

MMOPiBHIOBATH BJIACTUBOCTI MAarHITHOI'O

TTOJISL, €JIEKTPOCTATHYHOI'O Ta BUXPOBOIO

€NEKTPUUHUX TOJIIB;

pO3B’sA3yBaTH:

1) po3paxyHKOBI 3a7a4l, IO BUMArarTh
3aCTOCYBaHHS (DYHKI[IOHAIBHUX
3aJIeKHOCTEN MIXK OCHOBHUMHU
Gb13UYHUMH BeTMUMHAMM, Ha:
B3a€MOJIIIO TOYKOBHX 3apsiaiB




ba3oBHii 3MiCT HABYAJIBHOTO
MarepiaJjy

[ N

Peszynomamu nasuauus, wo cniegionocamscs 3 eumozamu Jlepicasrnozo cmanoapmy ma
HABYANbHUX NPOZPAM

3nannesutt komnoxerm

N

|
|

JlisAnbHICHUU KOMNOHEHM

EnexTpuuHuil CTpyM y pO3UHHaX |
po3I11aBax eJeKTPOITIB. 3aKOHH
€IeKTPoJ113y. 3aCTOCYBAHHS
eJIeKTPOJII3Y.

Enextpuynuii cTpy™m y razax.
HecamocTtilinuit i camocTidHUM
po3psau. IToHaTTs npo mnasmy.

- EnexTpuyHuii cTpyMm y Bakyymi.
Enextpuunuit crpym y
HaniBNpoBiJHUKaX. BiacHa Ta
JOMIIIKOBA €JIEKTPOIPOBIAHICTh
HaMiBIPOBIIHUKIB. 3a/I€XKHICTh. ONIOPY
HaITIBIIPOBIAHUKIB BIJl TEMIIEPATYPH.
E/leXTpoHHO-1PKOBHI Tiepexi.
HaniBopoBigHUKOBUE 101
TpaHn3ucrop.

MarsiTHe noJe, eJJeKTPOMArHiTHA
IHAYKIIIA.

B3aeMonis ctpyMiB. MarsiTHe nosne.
MarniTtHa iHayKuis. Cuita AMiepa.
Cuna Jlopenua.

MarHiTHi BIaCTUBOCTI PEYOBUH.
MarniTHa NIpOHUKHICTb.
DepoMarHeTuKHu.
MaruiTHMH NOTIK. fBHIIIE

| MarHiTHa NPOHUKHICTh, €JIeKTPOMarHiTHa

| THIAYKIIS, IHAYKIIAHAK CTpyM, MarHiTHUH
nmoTik, EPC 1HayKIIii, e1ekTpoMardiTae

| IoJie, caMOIH YK, iHAyKTUBHiCTH, EPC

| caMOiHYKIii, eHepris MarHiTHOro moJis.

IneaaizoBani MmojeJi: TOUKOBUH

3aps/, HECKIHYE€HHa PIBHOMIpHO
3apsUKeHa IIOIIKHA. - - -

3aKoHH, NPUHLMIIH, TPaBHAA,

rinoTe3M: 3aKOHU 30€peIKEHHs
eneKkTpuyHoro 3apsany, Kymona, Oma (s
| NUJISHKY Ta MOBHOI'O €JIEKTPUYHOI'0 KoJIa),

Jbxoyns-Jlenua, enexrposy,. . '
€NeKTPOMArHITHOT 1HAYKIIi1; IPUHLMI
CyNeprno3uLii eeKTpPUYHUX MOJIiB;
npaBiia: cBep/iiuKa (IpaBoro rBUHTA);
JTiBOT pykH, Jlenna;

rimore3a Ammepa, rirnoresa

Maxkcgenna. _

Teopii: ocHOBU KIaCHYHOI
€JIEKTPOHHOI Teopii, Teopii
€JIEKTPOMAarHiTHOI'O IMoJIsl. _

IlpakTH4He 3acTOCYBaHHHA
TeOPeTHYHOr0 MaTepiany:
| BUKODHCTaHHS eJIEKTPOCTaTUHHOIO

2)

(3actocyBanus 3akony KyioHa);
HaMpyKeHICTh 110151 TOUKOBOI'O
3apsay, NPOBIAHOT KYJll, TPHUHIIUAIL |
CYNEePO3ULLT; A0 €NeKTPUYHOIO '
MOJIS Ha 3apsiji; eJIeKTPOEMHICTD
IJIOCKOT'O KOHJIEHCATOPa, 3’ € IHAHHS
KOHJIEHCATOpPIB, €HEPrit0 3apsAIKEHOr0
KOHJIEHCATOPa; po3paxyHOK
eJIEKTPUYHUX KiJi (Y T.4. 3MIIDAHUX
3’€JHaHb [IPOBI/IHUKIB) 13
BHKOPUCTaHHSM 3aKOHIB OMa;

pobOTY, OTYXXHICTh Ta TEIUIOBY IO
eJIEKTPUYHOI'O CTPYMY; TPOXOKEHHS
ENEKTPHYHOrO CTPyMYy 4€pe3
€JIEKTPOJIITH; BU3HAUCHHS HANPAMY Ta
MOAYJIsl BEKTOPA MarHiTHOI iHyKIIiT;
cuin AMnepa, cunu Jlopenna, EPC
IHIYKIIiT B pyXOMUX IIPOBIJHUKAX, HA
3aKOH €JICKTPOMAarHiTHOI IHAYKLIT,

EPC camoinaykiii, eHeprio
MAardiTHOTO I0JIs NPOBIIHUKA 31
CTPYMOM;

3a1a4i Ha aHali3 rpadiyHoro
300paKeHHs €IeKTPOCTaTUIHOIO Ta
MarHiTHOro MOJIiB, 3aCTOCYBaHHA |
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ba3zosuii 3MicT HaBYaILHOIO
maTepiajy

Peszynomamu Haguanms, wo cnigeionocamecs 3 gumozamu [lepicasrnozo cmanoapmy ma

Has4dalbHUX npocpam

Suanneauit komnoneHm .

JigneHiCHUU KOMROHEHM

eJIeKTPOMArHiTHO1 IHIYKIii. 3aKoH
eslekTpomardiTHoi iHaykuii. [Ipasuno
Jlenua. SIBuiue caMmoiH YKLl
IngykruBHicTs. EHEpria MarsiTHOrO
TOJISL. ' S

3aXMCTY, 130JI9TOPIB Ta MPOBIAHHUKIB,
KOH/IEHCATOPIB, AT €1eKTPHYHOTO CTPYMY,
3aKOHIB CTPYMY JUISl PO3PaxXyHKY .

-eNIeKTPHYHHUX KiJI, eIEKTPOJIi3Y, IJIa3MH. B

TeXHilll, BUIIB CaMOCTIl{HOTO po3psay, .
PyXy €NeKTpUYHHX 3apsiliB B |
eIeKTPUYHOMY 1 MAarHITHOMY TOJSX,
MAarHiTHMX BJIaCTUBOCTEl peYOBHHU
TOLIO; TPUHUHUI il BUMIPIOBAJIBHAX ~
NPUIAIIB Ta TEXHIYHUX TPUCTPOIB: . -

‘| €JIEKTPOCKOII, €JIEKTPOMETP, KOHAEeHCATOD,

JUKepena cTpyMy.(aKyMyJnsiTop, oo .
rajlbBaHIYHUI €NeMEHT, TeHepaTop), .
eJICKTPOBUMIpPIOBAIbHI PUIAAX

| (aMmepmeTp, BOIBTMETD), CHIOKUBAY]

CTpyMY (IBUTYHH, PE3UCTOD,
eJIeKTPOHArpiBaNbHi MPUIIAIH, TUTABKI
3am001KHUKH, PEOCTATH ), €JIEKTPOHHO-
npoMeHeBa TpyOKa, HaIliBIPOBIAHUKOBI
OpUIIaIx, eeKTPOMarHiTi, ry4HOMOBEIlb,
eNeKTPOJMHAMIUHIH MiKPO(OH.

3akoHy OMma, 3aJIeXKHOCTI OIIOpy
METAJNIeBOro IIPOBiTHUKA Ta
HaIliBIIPOBIIHUKA Bijl TEMIepaTypH,
BOJIbT-aMIIEPHY XapaKTEPUCTHKY
HAMIBIPOBITHUKOBOTO Hi0Aa;

3) 3apnaui, siKi nepeabayaroTe 00pOOKY Ta
aHasii3 pe3ysibTaTiB eKCIePUMEHTY,
300paxkeHux Ha poTo abo
CXEMATHYHOMY PHCYHKY;

4) xomOiHoBaHi 3agayi, Uit
pO3B’A3yBaHHs SKUX
BHKOPUCTOBYIOTBCS TTOHSATTS 1
3aKOHOMIPHOCTI 3 MeXaHiKH,
MOJIEKYJISIpHOT (hi3uKu Ta
€JIeKTPOAMHAMIKH;

CKJIa/IaTH IJIaH BUKOHAHHS

eKCIIepUMEHTIB, poOOoTH 3

BUMIPIOBAJILHUMM NTPUIIAIaMH Ta

IPUCTPOSIMH, 30KpeMa eJIEKTPOCKOIOM,

€JIEKTPOMETPOM, KOHAEHCATOpaMHu,

IDKepellaMH CTpyMY, lIepeTBOPrOBaYaMu

CTpyMY, NpUJIaZiaMy It BAMIPIOBaHHS

XapaKTepUCTHK CTPYMY, CIIOKHBA4YaMH

CTPyMY, €JI€KTPOMArHiTOM, COJICHOIIOM,;

pPCOMTH y3arajlbHEHHS OO HOCIIB
' 10




ba3oBHii 3MIiCT HaBYaJILHOIO
‘mMarepiajay

Pezynomamu nasuanus, wo cniegionocamscs 3 eumozamu [epaicagiozo cmanoapmy ma }

BHCIHH(,E-’L{M KOMHNOHEHM ~

HAae ttawhuu g_?()(.pa,w

Jla}zﬂbHICHuu KOMHUOHEHm

[ CHCKTPH‘IHOFO '3EipHIly B pl'SHP{X

|
|
1

CEpCOOBHIIAX, MAar"iTHUX BJIAaCTUBOCTEH
pl.SHHX PEYOBHH.

KOJIHBAHHH I XBI/IJ]I ()[ITI/IKA

MexaHiuHi KOJIMBAHHA i XBHII.
KonuBansuuit pyx. BuibHI MeXaHI4HI
KOJIUBaHHs: "apMOHIYHI KOJIMBAHHSL. -
3MillleHHs, aMILTiTy1a, Iepiojl, YacToTa |
1 paza rapMOHIYHUX KOJTMBaHb.
KonuBaHHs BaHTaXy Ha MPYXKHUHI. °
| HuTsHMit MasiTHUK, Nepioj KOJIUBaHb
HUTSHOTIO MasgTHUKA. [lepeTBOpeHHs
eHeprii Mpyd rapMOHIYHUX KOJIMBAHHAX.
BuMyleHi MexaHiuH1 KOJIMBAHHS.
SIBulile pe30HaHCy.

[TomupeHHs KONMBaHb y MPYXKHUX
cepepoBumax. ITonepeuni ra
MO3A0BXH1 XBUI1. JIOBXKHUHA XBUIIL.
3B 130K MK JOBXWHOIO XBUII,
IIBUJKICTIO 11 MOMIMPEHHS Ta MepiojoM

(4acToTO10).
' 3pykosi xBuii. LlIBuakicTe 3ByKy.
['yuHICTb i IHTEHCHBHICTD 3BYKY.

?'HEIIH HDHCHEOBEITH 1 HpaKTH‘IHO
3aCTOCOBYBATH: -

SIBuIa i npolecH: KOJIUBAHHS TLIA HA

HUTL Ta NPY>KUHI, pE30HAHC, NMOMUPEHHS

| KOJIMBaHb y IIPOCTOPI, BiAOUBAaHHS :XBUJIb,
| IPAMOJIIHI/HE TIOLIMPEHHS CBIT/IA B

ONHOPIAHOMY CEpe/IOBHILI, yTBOPEHHS

| TIH1 Ta MBTIHI, MiCIYH] T2 COHSYHI -
| 3aTEMHEHHS,; 3aJIOMJIEHHS CBITJIa HA MEXI]

JBOX CEpEIOBHUILL, CKIHUCHHICTD

| LIBUJIKOCTI NOLIMPEHHS CBITHA 1 .

pafioXBHJIb TOLIO.

POyuapamentanabHi gocaigu: I'. Iepiia;
I. HetoToHa, I. [Tymos Ta B. PeHTrena.
OcHOBHI NOHATTH: rapMOHIYHI
KOJIUBAHHS, 3MILICHHS, aMILTITY/a,
nepion, yacroTa i ¢asa, pe3oHaHc,
noliepeyHi Ta Mo3/0BXHI1 XBHUII, JIOBKHUHA
XBWJI1, LUBUAKICTh 3BYKY, T'YUHICTb i
IHTEHCHBHICTh 3BYKY, BUCOTa TOHY. 1

|

|

PO3Mi3HABATH MPOSIBU KOJIMBATIBHUX 1
XBHJILOBHX (30Kpema CBITIOBHX) SBUIL 1
MPOIIECIB y MPUPO/II Ta X [TPaKTUYHE
3aCTOCYBaHHS B TeXHIlI, 30KpeMa
TOIIMPEHHS TTONEPEeYHNX 1 MO30BXKHIX
XBHJIb, IPAKTHUYHE 3aCTOCYBAHHS 3BYKOBHUX
Ta yJIbTPa3BYKOBHMX XBUJIb Y TEXHIL],
BUKOPACTaHHS €JIEKTPOMAarHiTHOr o
BUITPOMIHIOBAaHHS Pi3HUX J1aNla30HIB,
3aCTOCYBaHHS ABUIL IHTEphEpEeHLILli,
mudpakiii Ta nmonsipu3aii CBITIa,
BUKOPHCTAHHS JiHIAYaCTHX CIEKTPIB;
3aCTOCOBYBATH OCHOBHI NOHATTS Ta
3aKOHH JIJI KOJIMBAJIbHOTO PYyXY 1
XBUJILOBUX TIpOIEciB, GOpMYJiu A1
BU3HAYEHHS (DI3UYHUX BEJTUYMH Ta X
OJIMHUITL; MAaTEMATHYH1 BHPaA3H 3aKOHIB;
BH3HAYaTH MEXI1 3aCTOCYBAHHS 3aKOHIB
FEOMETPUYHO] ONTHKH;

MOPIBHIOBATH O0COONMBOCTI KOJIMBAHb TA

| BucoTa ToHY 1 TeMOp 3ByKy. IHdpa- Ta ‘
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_ba3oBuii 3MicT HABYaJILHOTO

P(J?V TMamu HABUaHH, o CNiBBIOHOCAMbCA 3 sUMO2aMU ,z(ep’)fc agHo20 cmaﬂdapmy ma

mMarepiajy:

nanHesull KOMNOHEHM

| YABTPa3BYKH.
EnexTpomMarHiTHi KOJIUBaHHA i

i XBHJIi. BibH1 eJleKTpoMarHiTHi
| KOJIMBAHHS B KOJIUBANbHOMY KOHTypl

[lepeTBOpEHHS eHeprii B N
\ KOJHBaJILHOMY KOHTYpI. BiacHa
| wacToTa i NMepioJ| eNeKTPOMArHiTHHX
KonuBaHb. @opmyna ToMmcoHa.

BuMy1tiieH1 eeKTpruYH1. KOJTMBaHHS.
" 3MIHHUHA €NEKTPUUHUHI CTPYM.
| I'enepatop 3MiHHOTO CTpyMy.
EnekTpuuHuit pe3oHaHc. = -

Tpancdhopmarop. [Tpunuun
nepejaydl eJieKTpoeHeprii Ha. BEJTHKI -
BIJICTaHI.

EnexTpomMarHithe rosie.
EnexTpoMaraiTH1 XBHJII Ta LIBHIKICT
ix mompenHs. Ilxana
€NIeKTPOMAarHiTHUX XBWJib. Bractusocti ‘

eIeKTPOMArHiTHOTO BUIIPOMIHIOBAHHS
pI3HUX Ailana3oHIB.

Onruka. [psamoniHidHicTh
MOLIMPEHHS CBIT/Ia B OJAHOPIIHOMY |
cepenoBui. IlIBuaKicTs cBITNA Ta i

TeMOp 3BYyKY, iH(pa- Ta yIbTpa3ByK
BLJIbHI Ta BUMYIIEH] €JIeKTPOMAarHiTHi
KOJIMBAHHS, KOJIMBAIbHUU KOHTYD,
3MIHHUH CTpYM, A1I04i 3HAYEHHS HANPYyTH
1 CHJIM CTPYMY, . aKTUBHHH, 1HIYKTHBHUM
Ta EMHICHHH onopu, podoTa 1 HOTYXKHICTh
3MiHHOTO CTPYMY, PE€30HaHC, _
ABTOKOJIMBAHHS, aBTOKOJIMBAJIbHA =

cucrema, repioa (yactora) BiJIbHUX

eJIEKTPOMArHiTHUX: KOJMBAHb:B = - -
€NeKTPUYHOMY KOHTYPI, €TEKTPHYHMIH .
pe30HaHC, 3MIHHHH eIeKTPUIHUMA Cpr‘V[
KoedimieHT TpaHchopmaii,
€JIEKTPOMArHiTH1 XBUJIi, ONITHYHA CHJIA Ta
Goxyc niH3U, MOKa3HUK 3aTIOMJICHHS;
[OBHE BIAOMBAHHS, JpKepena -
KOTE€PEHTHOTO BUIIPOMIHIOBAHHS,
iHTepdepenis, audpaxuis, QUcIepcis,
T0JIsipU3aNisi CBITia.
IneanizoBani MmojaeJii: MaTeMaTHYHHH

| (HUTAHWIT ) MATHUK, 11€albHUNA
| KONMTMBANBHUN KOHTYP.

3aKOHH, NPUHIMITM: PIBHSAHHS

| HE3aTyXalUUX FapMOHIYHUX KOJIMBaHb,
3aKOH NMpPSIMOJIIHIHHOIO MOLIMPEHHS CBITaa |

| BUMIDIOBAHHA. _ _ ‘

HABHAJTbHUX _{'zpo(,pa M

XBUJTb PI3HOT IPUPOIH, CIIEKTPH

ﬂszbmcuuu KOMNOHEHM

BUITPOMIHIOBAHHS Ta NOTIMHAHHS;
PO3PI3HATU: [IOTIEPEUHI Ta O3A0BXHI
XBHJIi, BATIPOMIHIOBAHHS PI3HUX
JiarnasoHiB;

pO3B’sA3yBaTH:

1) pospaxyHKOBI 3aaaui, 3aCTOCOBYIOYH
G YHKIIOHATIBHI 3AJIEXKHOCT] MIXK
OCHOBHMMH (i3UYHMMH BEJTHYHHAMH,

~ Ha: 3aJIeKHICTh M1eploJy BIacHUX
KOJIMBaHb BiJ apaMeTpiB CHCTEMHU;
3aKOH 30epexeHHsI eHepril B
KOJIMBAJIbHOMY TIPOLIEC]; FapMOHI4HI
KOJIUBaHHS, IOBKUHY XBHII1; 3aKOHH
reoMeTPHUYHOI ONTHKH, GOPMYILY
TOHKOT JIIH3H; iIHTepdepeHLito Ta
nudpakiiro cBiTia; TpaHcPopmaTop;

2) 3azjauyi Ha aHaJi3 rpaQikiB
He3aTyXar4uX (rapMOHIYHUX) Ta
3aTyXar4HuX KOJIMBaHb, 3aJIeKHOCTI
aMILTITY 1 BUMYIIEHUX KOJIMBAHb B
4acTOTH 30BHIIIHBOI ITEPIOJMYHOT
CHJIH, 300pa’keHHSI X0y CBITJIOBUX
MPOMEHIB Ha MEXI JIBOX TIPO30PHUX
cepeIoBHULLL; 300pakeHb, OTPUMAHUX
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ba3zoBuii 3MicT HABYAJIBLHOIO
‘Marepiajy

3HaHHEBUU KOMNOHEHM

3akonu BiJIOMBaHHS CBITJIA.
[TobynoBa 300paXkeHb, sKi Ja€ MIOCKE
| A3epkalo.
3aKOHHU 3IOMJICHHS CBiTIIA.
AOCONIOTHUH 1 BIAHOCHUH ITOKa3HUKH
| 3asiomsieHHs: [ToBHe B11OMBaHHS.
Jlinza. OnTuyHa cUa JiH34.
dopmyia TOHKOT siin3u. ITobynoBa
300paXkeHb, SIK1 Ja€ TOHKa JIlH3a.
~ InTtepbepennis cBitia Ta il
MPaKTHYHE 3aCTOCYBaHH.
Judpakuis citna. udpaxuiiini
I'paTKU Ta IX BUKOPUCTAHHA s

Hucnepcis csitia. HenmepepsHuii 1
NiHIHYaTui cnektpu. CrnekTpajibHUi
aHais.

TMonspu3auis ceitna.

1 3aJIOMJICHHA XBHJIb, YMOBH BHHUKHCHHA

BH3HAYEHHS JIOBKHHH CBITJIOBOI XBHJII.

B OJJHOPIJIHOMY CepeJIOBUIL,
He3aJIe)KHOCTI MTOUIMPEHHS. CBITIIOBUX
My4KIiB, 3aKOHHU BiJOMBaHHSA Ta

iHTepepeHLiHHOTo MaKCUMYMY Ta
MIHIMYMY; IpuHUUI [roliteHca, NpUHIKI
Jloruiepa. .

Teopi'l': .- N _ :

. OCHOBH T€Opii eN1eKTPOMAarHiTHOrO.MOJIs.
[IpakTH4He 32CTOCYBAHHSA - -
TeOPeTHYHOI0 MaTepiaiy: nepejada
eJIEKTPUYHOI- eHeprii Ha BiJIcTaHb, -
nepeaada‘itidopmailii 33 J0MOMOro0
eJIEKTPOMArHITHUX XBWJIb; Pa/ilofioKallis,
BUKOPUCTAHHS €JIEKTPOMATHITHOTO
BUIIPOMIHIOBAHHS Pi3HUX Aiana3oHiB,

| 3aCTOCYBAHHS SBUII IHTepdepeHIIii, !

audpaxuii Ta mosaspusaiii cBiTia,

BUKOPHCTAHHS JIIHIHYaTUX CIEKTPIB,

CTIEKTPANILHUN aHai3;

MPUHLKN Al1 BUMIPIOBAILHUX IIPUJIAIIB T

TEXHIYHUX NIPUCTPOIB: reHepaTop Ha
TPaH3UCTOPI, FeHEPATOP 3MIHHOTO
| CTpyMy, TpaHC(OPMAaTOp, HAUNIPOCTILINMA |

Peszynemamu naguanHs, wo CniggioHocamocs 3 eumozamu epocagnozo cmanoapmy ma —‘
_HAGYANBHUX NPOZPAM. |

HisgnoHiCHUY KOMNOHEHM

3a JOMIOMOTOHO TJIOCKOI'0 J3epKajla Ta
TOHKOT JIIH3H;

3) xomOiHOBaHI 3a1a4i, 1714
pO3B’I3yBaHHS SIKHX
BUKOPUCTOBYIOTHCS NOHSTTS 1
3aKOHOMIPHOCTI Pi3HHX PO3/LIIB
b13uKH,

4). 3ajaui, AKi nependavaroTh 00pPOOKY Ta

aHaJIi3 Pe3yJbTaTiB eKCIIEPUMEHTY,
300pakeHuX Ha GoTo abo
CXeMaTHYHOMY PUCYHKY;

"CKJIagaTH 1iaaH BUKOHaAHHA JJ,OC.HL‘IiB Ta

eKCTIepUMeH11B, poOOTH 3
BUMIPIOBaJIbHUMH [IPHJIaJJaMU Ta
IPUCTPOSIMH, (30Kpema, TiJIOM Ha HUTL),
reHepaTopoM Ha TPaH3UCTOPI,
TpaHc(hOpMaTOpOM, JXKEpenaMH CBITIIA,
TUTOCKUM J3&PKajioM, JIIH3010, TPO30POI0
IUIOCKOTIapasiesIbHOO IIaCTUHOIO,
nupakiifiHUMK [PATKAMHU.




ba3zoBuii 3MicT HABYAJILHOTO
mMarepiajy

Pesynomamu HABYAHHS, u;o CRIBBIOHOCAMbCA 3 BUMO2AMU Lepowcasrozo cmam)apmy ma

HABYAIbHUX NPO2PAM

3HanHEBUU KOMNOHEHM -

’ HistnoHiCHUU KOMNOHEHM
|

panionpuiimau, okyJsipu, hporoanapar,

| IPOEKUIHHUHA anapar, J1yra, MiKpoCKoIl,

CBITHOBOH, CIICKTPOCKOII.

|

EnemMeHnTH Teopil BiTHOCHOCTI.
[lpuHuunu (mocrynatu) reopii
BIIHOCHOCTI EfiHINITEHHA.
PensaTUBICTCHKHI 3aKOH IOJABAHHSA
HIBUJIKOCTEH.- B3aeM03B’ 130K MacH Ta
eHeprii. . _

CaiTsiosi kBanTh. inoresa
[Lnanka. Crana I'lnanka. KBdHTH CBITJIA
(dporoHn).

dotoedekT Ta eKClIepUMEeHTaANBHO
BCTaHOBJICHI HOT0 3aKOHH. PIBHSIHHA
Eitnurreiina nis hotoedekty.
3actocyBanHs GoToedeKTy B TEXHilll.

Tuck caiTia.

ATOM Ta aTOMHE S/PO.

Jlocnin Pesepdopna. SlaepHa
Mojienib atroma. KBaHTOBI OCTyaTH
Bopa. BunpoMinioBanHs Ta
MOTJIMHAHHS CBITJIa AaTOMOM.
| Y TBOPEHHS JIIHii4acTOro CIeKTpa.

l ASiil

KBAHTOBA ®I3UKA. E ﬂEMEHfH TEOPI{ BI,H,HOCHOCT[

3HATH, NOSCHIOBATH | MTPaKTHYHO. -
3aCTOCOBYBATH: _
SIBHIIA | TpoleCH: PYX eJIEeMEHTapHHUX
YACTUHOK y MPUCKOPIOBaYaXx, BIAKPUTTS

| cexTpanbHUX JiHi; pali0OaKTHBHOCTI,
| 130TOMHK, BTpaTa MeTaJaMHi HEraTHBHOTO

3aps/ly P ONMPOMIHEHHI CBITIIOM, -

3aJIeKEICTh €Heprii (OTOCIEKTPOHIB BiJl
4aCcTOTU CBITJIA 1 HE3AJIEKHICTH BIl HOTO

IHTEHCHBHOCTI, AU(paKiis GOTOHIB Ta

eJIEKTPOHIB. '
DyHAaAMEHTAJIBHI I0CTIAHN:

A. Cronerona; 1. Jlebenena;

E. Pesepdopna; A. bekkepens.
OcHOBHI NOHATTHA: KBAHTH CBITJIa

(¢poTonn), botoedexT, yepBoHa Mexa

doToedexTy, THCK CBITIA, 130TONH,

palioaKTUBHICTB, alb(ha- i OeTa-4aCTUHKH, |

raMmmMma-BHU HpOMiH}DB aHHs, KBAHTOBUH

XapakTep BUIIPOMIHIOBAHHS | OTJIHHAHHS

- po3Mi3HaBaTH nposmn KBAHTOBHX SBHII i
npoLeciB y NpUpPO/I Ta IX MPAKTHYHE
'3aCTOCYBaHHs B TE€XHilli, 30KkpeMa (axTiB,
10 MiATBEPKYIOTh BUCHOBKH
crielianbHOl Teopii BIAHOCHOCTL; ABUILL,
11{0 MiATBEPIKYIOTh KOPITYCKYJIIPHO-
XBWJILOBHH Jyasi3M BJIACTHBOCTEH CBITJIa;
BUKOPHUCTaHHS 3aKOHIB poToedekTy B
TEXHII[i, METOIIB CIIOCTEPEIKEHHS 1
peecTpanii MiKpo4acTHHOK;

- 3aCTOCOBYBATH OCHOBHI IOHSTTA Ta

| 3aKOHH CleliajibHOI Teopil BIIHOCHOCTI,
Teopii potoedexTy, Teopii Oya0BU aTOMa
Ta siApa, GOpMyJIH /Ui BUZHAYCHHS
(b13MYHHUX BEJMYUH Ta IX OJAMHHULIb;
MaTeMaTH4H1 BUPA3u 3aKOHI1B;

- PO3pI3HATH: BUAM CIIEKTPIB,
panioaKTHBHOCTI;

- INOPIiBHIOBATH OCOOJIMBOCTI TPEKIB
MIKPOYACTHHOK Y €JIEKTPHYHOMY 1.




Bba3oBuii 3MicT HABYAJILHOFO
‘mMarepiaJjy

HABYANIbHUX NPO2PaM

SnaHHeEBU KOMNOHEHN

Jlazep.

Cxknan siapa atoma. [3oTomnw.
Exeprisi 38" 3Ky aTOMHUX sifiep. SaepHi
peakuii. IToain siaep ypany. Saepuuii
peaktop. TepmosaepHa peakuis.

PajioakTuBHICTE. Anb(da-, OeTa-, -
raMMa-BUIIPOMiHIOBaHHS. MeToin
peecTpauii 10HI3yHO4Oro
BUITPOMIHIOBAHHS.

CBITJIAa aTOMaMHU, IHIyKOBaHe
BHIIPOMiHIOBAHHS, IPOTOH, HEHTPOH,
sIZIEPH] CHIIH, pajlioaKTUBHUI po3maz,
nepioj MiBpo3naay; eHepris 3B’ 3Ky
aTOMHHUX sijiep, AeheKT Mac,
eHepPreTUYHMI BUXIJl SIEPHUX PeaKIIiid;
JAHIIOrOBA sACpHA peaKIlis, KPHTHYHA

| Maca. i

IneanizoBaHi Mojaei: niiaHerapHa: -
MOjieJlb aTOMA, TIPOTOHHO-HEeH TPOHHA
MOJIeNb sapa. - _ '
3aKoHH, NPUHUMITH, TINOTE3U:
NoCTyJaTH Teopii BITHOCHOCTI, 3aKOH .~
3B’SI3KY MIK MAacCOI0 Ta EHEPri€ro, 3aKOHH
dboroedexTy, piBHsHHS ElfHTelina jis -
doroedekry, kKBanTOBI MOCTYy1aTH Bopa,
30epexeHHs YMc/ia HYKJIOHIB 1 3apsay B

~ | SIZIEpHUX peaklisiX, 3aKOH paJi0aKTHBHOTO

posnany, rinotesa Ilnanka.

Teopii: ocHOBU cnenianbHOT Teopii
BIJIHOCHOCTI, Teopii ¢hoToedeKTy,
KOPIYCKYJISIpHO-XBUJIBOBUH JIyai3m,
Teopii OyJ10BM aTOMa Ta sijIpa.
[TpakTHYHe 3aCTOCYBaHHSA
TEOPETHYHOr0 MaTepiany: 33CTOCYBaHHS

HistnoHicHul KOMNOHEHM

MartHiTHOMY I10JISIX; YTBOPEHHS p13HUX
BM/JIIB CIIEKTPIB, 3arajibHi 0COOIMBOCTI
poLeciB, 1110 BiAOYyBalOThCS IIPU
pajlioaKTHBHOMY pO3IMajii saep, YMOBH
BUHUKHEHHS JIaHIFOr0BO1 Ta
TEPMOSJIEPHUX peaKIliit; npupoay anbda-, |
Oera-, raMMa-BUIIPOMIHIOBaHb;
poOUTH y3arajibHEHHS [O/10
BJIACTUBOCTEHM pe4OBUHH Ta 110JIS.

pO3B’sI3yBaTH:
1) po3paxyHKOBI 3a7a4l, 3aCTOCOBYIOYHU

(YHKIIOHAIBHI 3AJIEXKHOCTI MK
OCHOBHHMMH (DI3MYHUMH BEJMYMHAMH, HA!
pEeNATHBICTCHKUM 3aKOH A0/JaBAHHS
IIBUIKOCTEH, 3aCTOCYBaHHS HOPMY.JI

3B 13Ky MIXK Macolo, IMITyJIbCOM Ta
€HEePri€r0; 3aCTOCYBaHHS KBAaHTOBUX
noctyiiatis bopa 1o npouecis
BUIIPOMIHIOBAHHS Ta NOTJIMHAHHS eHeprii
aTOMOM; 3aCTOCYBaHHS PIBHSHHS '
Eitniureiina qist poroedexty, ckiaiaHHs
PiBHSIHB SI€PHUX peaKliii Ha OCHOBI-
3aKOHIB 30€peKeHHS; pO3paxyHOK aedeKTy
Mac, eHeprii 38 43Ky aTOMHHUX sIep,
CHEPreTUYHOI0 BUXOJ1Y S/IEpPHUX PeaKIili;

Pezynomamu HagyanHs, wjo cniegioHOCAMbCA 3 6umozamu Jlepiicasnozo cmanoapmy ma
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ba3zoBuii 3MicT HABYAJILHOTO
maTepiany

-Pesynomamu Haguanns, wo cniggionocamscs 3 sumozamu [Jepxcagnozo cmanoapmy ma
HAB4ATbHUX NPOZPaM

3nannesuit komnonenm

HisnericHuii KoMnoHeHm

doroedexTy, OynoBa i BIACTHBOCTI
ATOMHHUX sifIEep, MOSICHEHHS JiH1iYacTHX
CIIEKTpIiB BUIPOMIHIOBAHHS Ta
NOrJIMHAHHS, 3aCTOCYBaHHS JIa3epis,
siZlepHa eHepreTUkKa, MpUHLMN Jii

3aCTOCYBaHHSI 3aKOHIB 30epexeHHs
iMIIYJIECY Ta eHeprii 0 Omucy 31TKHEHb
MIKpOYaCTHHOK; 3aCTOCYBAHHS 3aKOHY
PalioaKTHBHOTO poO3Nany, BU3HAYEHHs
nepiofly miBpo3mazny;

BUMIPIOBIBHHX MPUIAZIB Ta TEXHIYHUX | 2) 3amadi Ha aHati3 rpadikiB 3MiHH KUILKOCTI

MIPHUCTPOIB: GOTOENEMEHT, MPHUCTPOIB AJs
peecTpauii 3apsaaKeHHX YaCTHHOK, nasep,
A IEpHUH peaKkTop.

- pafioaKTMBHHX AAEP 13 YaCOM, CXEMHU
eHEepreTHYHUX PiBHIB Ul MOACHEHHS
IOrJIMHAHHSA Ta BHTIPOMIHIOBaHHS CBITJa;

3) koMOiHOBaHI 3a1auyi, A4 PO3B’A3yBaHHs

SIKMX BHKOPUCTOBYIOTBCS MOHATTS |
3aKOHOMIPHOCTI Pi3HHX po3iiB Qi3UKH;

4) 3anaui, Ki nependavaroTs 0OpoOIeHHs Ta

aHajsi3 pe3yabTaTiB eKCIEePUMEHTY,
306paxeHux Ha HoTo ab0 CXeMaTHYHOMY
PHCYHKY, 30KpeMa 00 BU3HAYECHHSA
XapPAKTEPHCTUK €JIeMEHTApHHX YaCTUHOK
a60 sz1ep 3a GoTO3HIMKAMH X TPeKiB
(30KkpeMa B MarHiTHOMY MOJi);

- CKJIaJIaTH IUIaH BHKOHAHHSA J0CTIIB Ta

eKCIIePUMEHTIB, poOOTH 3
BUMIpIOBAIbHUMH NpHIaJaMH Ta
IPHCTPOSIMH, 30KpeMa POTOeIeMEHTa.

3aBigyBay kadenpu Ximii Ta Gi3uKH, 1.X.H., mpodecop

/P

Beniamin COJIOBUOB



