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3ATBEPIDKEHO
Haxa3 MiHicTepcTBa OCBITH | HAYKH YKpaiH#
sin 16 66 2018p.MNe_596

IIPOI'PAMA
3OBHILIHLOT'O HE3AJIEZAKHOI'O OHIHIOBAHHSA
pesyabraTiB HaBuannsa 3 GPI3HKH,
3%00yYTHX Ha 0CHOBI NOBHOI 3araJbHOT CepeAHBLOY OCBITH

' ~ HoscHioBaabua 3anucka .
IIporpaMy 30BHIIIHEOTO HE3ANEKHOTO OLIHIOBAHHA 3 Hi3UKH YKIAJ€HO HAa OCHOBI YMHHHX HABYANLHHX [POrPaM:
3 disuxm ang 7-9 knacis 3axnanis 3araneHoi cepenHBOi OCBiTH, 3aTBEpIKeHOT HakasoM MimicTepcTBa OCBITH i Hayku

‘Ykpaiun Ne 804 Bin 07.06.2017 p. Ta HaByaneHEX mporpam mis 10-11 knacis 3aknafis 3aranbHoi cepeadpoi ocBiTH 3 (hi3HKH
- (piBeHB CTaHIApTY, NPOGLNbNHIA piBeHb) ABTOPCHKOTO KOMEKTUBY Nij KepisHunTBoM JlokTea B.M., 3 disuxu i acTpoHoMii (piseHb
cTanzapry, npohinpauil pigeHb) ABTOPCHKOTO KONEKTHBY Nix kepisruuTeoM Jismenka O.1., sarsepmienux Hakasom Minictepcrsa
ocBiTH i Hayxn YKpainm 24.11.2017 Ne 1539 «IIpo Haganns rpudy MOH HaBuanpHAM mporpaMaM 3 Gisuki i acTpoHOMIT Ans yuHiB
10-11 kmaciB Ta mojsChKOl MOBH Ans yuHiB-5-9 Ta 10-11 xuiacis 3aknafis saransHol cepeqHbOi OCRITH», '

Matepian nporpaMy 30BHiUIHEOTO HE3AJIEXHOTO OLIHIOBAHNSA 3 (Gi3HKH DOALNTSHO HA N’ ATh TEMATHYHUX Onokis: “Mexanika”,
“Monexynspha dizuka Ta TepMomaHaMika”, “Enextpoannamika”, “Konusanns i xuni. OnTuka”, “EnleMenTd Teopii BITHOCHOCTI.
KgpanToBa I3UKa”, 5Ki, B CBOIO YEpPry, POSHORINEHO 32 KIIOYOBHMH €lEMEHTAMH 3MICTY (GisHYHOTO CKJIAafHHKA Kypey «Disuka i
ACTPOHOMISI AJIA 3aKJIAZIB 3arabHOl CepeHbOT OCBITH.

MeTa 30BHIITHBOrO HE3aNEKHOTO OLIHIOBAHHA 3 (I3HKH NIONATAE B TOMY, IfO0 OLIHUTH HABYAIBHI JOCATHEHHS YYaCHMKIB
3OBHIIFHBEOI'0 HE3ANESXHOr0 OUIHIOBAHHS: | |

- BCTRHOBJOBATH 33 1RSSO DK ABHIIAMH HABKONHIIHEOTO clsrry Ha OCHOBi 3HAHHA 3aKoHIB (i3uKH, QyHAAMEHTANLHHX
’34’@9@ ONYHX (1)131'1‘{}1}1}( NIEMOHCTpANiH 1 eKCTIepUMEHTIB;

3 opuridanom
ariaHo




— BH3HAYATH 3araibHi puacu i Gy’I‘TElBl BI,ZIMIHHOCTI 3MICTy (1)13}{‘-1HHX ABUIN Ta HpOIlECIB Mex1 3aCTOCYBAHH (1]13H‘IHHX

3aKOHlB

— BUKOPHCTOBYBATH TEOPETHHHI 3HAHHSA ANS PO3B'A3yBaHHs 33434 PI3HOTO THNY (JKiCHMX, PO3PaXyHKOBHX, rpadiummx,
€KCIIEPUMEHTAIBHIX, KOMOIHOBAHUX TOII0);
- CKJIafaTH IUIaH [PAaKTHYHHMX Aif MI0J0 BUKOHAHHS EKCHEPHMEHTY, KOPHCTYBATHCH BUMIDIOBAILHMMH NPUNALAMH,,.
obnanHaHH MM, 0OpOOIATH Pe3yNbTATH AOCIIDKEHHS, Y TOMY YHCHI 3 YPaXYBaHHSIM MOXAGOK, pOOUTH BUCHOBKH ILOAC OTPUMAHHX

Pe3yJILTATIR;

~ IOSCHIOBATH MPHHIMI Aii IPOCTHX NPHCTPOIB, MEXaHI3MIB. T4 BUMIPIOBAIBHUX IIPHIAIB 3 Hi3UYHOT TOUKH 30pY;
— @aHam3yBaTH rpadiku 3anexHocTell Mix Gpi3HIYHAME BeTHYNHAMH, POOUTH BUCHOBKY;

— NMPaBHIILHO BU3HAYATH T3 BUKOPHCTOBYBATH OXHHUII PI3HUHNX BEIHYHH.

Ba3opHrii 3MicT H2BYAJILAOTO
MaTepiasy

Pezynomamu naguanna, wo CRiseioHOCAMLCA 3 sumozamy ,ZIepo;caeﬂoeo cmanoapmy ma
HAGYATLHUX NPOZPaM

3Hamc€6u£2_ KOMNOHEHRM

Hignvricuuii komnowenm

MEXAHIKA

OcuoeH kinemMaTuxkn. MeXaHIYHAR
pyx. CHcrema Biaiky. BianocHicTs
pyxy. Marepianena Touka. TpaexTopis.
[Mnsax i mepemimenus. [HeuakicTs.
JlonaBanHs MBHAKOCTEH.

Hepisromipunit pyx. Cepemss i
MHUTTEBA INBHAKOCTI. PiBHOMIpHH i
PiBHONPUCKOPEHHH PYXU.
Hpucxopenm I'padikn 3amexuocTi
KiHEMAaTHYHUX BEIHIVMEBT T2
piBHOMIpHOMY 1 piBHOU
pyXxax. 4

3HAaTH, MOSCHIOBATH 1 MPAKTHYHO
338CTOCOBYBATH:

Srpnuia i npouecu: pyx, iHepuis,
BLNBHE MAniHYs T, B33EMOZIA T,
JlehopMartisa, InaBaHHA Till TOLIO.

DynpamMedTanbHi gocaigy:
Apximena, Toppiuenni, B. ITackans,

I'. Fanines, I'. Kasenmuina,

OcHoBHI NOHATTH: MeXaHIUHRE pyX,
cCHCTEMA BiAJTiKy, MaTepiaibia TOUKa,
TPAEKTOPiA, KOOPIMHATA, IEPEMILLICHHS,

ILIAX, WIBUAKICTD, IPHCKONEHHS, IHepHis,

PO3MI3HABATH OPOABY MEXAHIUHUX SBUI i
IpoueciB y NpHPOAL Ta TPHKIATH iX
HPaKTHYHOTO 3aCTOCYBaHHI B TEXHINI,
3aCTOCOBYBATH OCHOBHI IIOHATTH T
3AKOHH, IPUHLYAIHN, (IPABATA MEXAHIKH,
bopMynm g BH3HaYeHES Qi3HIHIX
BENUYHH TA 1X OJUHKIE, MATEMATHIH]
BHpa3M 3aKOHIB i 3aKOHOMIpHOCTEEH
MeXak1Ku;

BH3HAYATH MEXI 38CTOCYBAHEA 3 3aKOHIB
MEXaHiKH;

PO3PI3HATH BUAN MEXAHITHOTO PYXY;

PCTH|H ™~
> \;_&RTH 7.

%
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ba3oBHH 3MicT HABYAALHOLO

mMaTepiany

Pezynemamu Haeuanns, wo cHIgEIOHOCAMBCA 3 GUMOLOMU ﬂepwcaeuozo cmandapmy ma
HABUANLHUX NPOZPAM

3unanncsuti komnonenm

HisponicHutt komMnonenm

PisHoMipHuii pyx no kony. Iepiox i
yacToTa. JIiHiliHa 1 KyTOBa IMBHAKOCTI.
HoueHTpoBE MPUCKOPEHHS.

OcnoBu Aunamikn. ITepuunit 3akoH
HrroToHa. Inepuiancui cuctemu
Biiky. TIpHHIMD BiAHOCHOCTI

Ianines.

Bszaemonis Tin. Maca. Cana.
Honapauas cui. Jpyruif 3aKoH -
Herotona, Tpertiit 3akon HeloToRa.

FpaBiTauiﬁHi CHIIH. 3aKOH
BCECBITHROIO TAXIHHA, Cyna Tsxivua.
Pyx Tina mif Ai€10 CHIH TAKIHHS.

Bara tina. Hesaromicts. Pyx
HITY4YHHX CYITyTHHKIB. [Teprua
KOCMIYHA IBUIKICTS.

Cunu npyxHocrti. 3axon IN'yka.

Cunu tepra. KoedinieHt TepTsa.

MomenT cuim. YMORBH piBHOBATH
Tinta. Buny piBHOBary.

3axoun 36epemeﬂ 19

Innysee Tia. axon Fe '
iMITyBCYy. Peaxcmné;ag%if

Mexaniuna pofifid Kinggymma e
NOTEHUIANbHA SH r

a*‘?“

BWGD@W

IHepTHICTH, Maca, CHJIa, Bara, MOMEHT
CHJIH, THCK, IMITYABC, MeXaHIgHa poboTa,
MOTYXHICTh, KOeDIIIEHT KOPUCHOT Ail,
KIHETHYHA Ta NOTEHIiANIbHA eHepris,
nepiof i yacrorTa. '
IneanizoBani Mogeni: Marepiansua
TOYK, 3aMKHEHa CucTeMa.. - _
3axoHH, NIPUHIHNH: 3aKOHOMIPHOCTI
xiHeMaTuky; 3aKonH Ounamixu HeioTola;
3aKOHH 30epeneHHs IMITyJIbCy i eHepril,
BCECBITHBOrO TaXiHHA, I'yKa, [lackand,
ApxiMej1a; YMOBH piBHOBArd Ta-NJlaBaHHA
TLY; IPMHUMN: BiZHOCHOCTI Fanines;™
Teopii: OCHOBM XJIACHYHOI MEXAHIKY
ITpakTuyHE 3acTOCYBaAHHS
TeOpeTHYHOro MATEPiaty: po3B’ I3aHHA
OCHOBHOI 3a/1a4yl MEXaHiKH, pyX TLI ITij
niero oxHiei abo KiMBKOX cuJr; BibHE
NafiHug; pyX TpaHCIOPTY, CHAPAAIE,
TUIAHET, INTYYHHX CYYTHHEKIB; piBHOBaryd
1in, KKJ{ npoctnx Mexarismis, nepenada
THCKY PIAMHAMH Ta razaMH, IVTaBaHH Till,
NPUHUMI Ai1 BUMIPIOBAIBHUX MPHIIALIB TA
TEXHI9HEX NIPACTPOIB: TEPE3H,

« pPO3B’43YyBaTH:

| 1) . ‘pospaxyHkoBi 3a1adqi Ha BHKOPHCTAHHA

dopMyn npsaMonNiHiiHOro piBHOMIpHOrO Ta
PiBHO3MIHHOTO PYXiB, CepeIHbHOT T4 MUTTEBOT
IUBEIKOCTI HEPIBHOMIPHOTO PyXY,
PIBHOMIPHOTO pyXy IO KONy, pyXy TiNa mia
Ji€I0 NOCTIHHOT CHIM TSOHKIHHA: piBHOMIPHUH
Ta plBHOHpHCKOpeHBH npAMONiKiAH] pyxi;
BITHOCHHI PyX; plBHOMlpHI{H PYX IO KOIY;
PYX TiJl if Aiero oaHiel abo KinbKOX CrIL, PyX
3B’43aHHX TUI; YMOBH PIBHOBArd Ta MIABAHKSA

“TiJI; BCECBITHE TSKIHEA, 3aKOHH HHIOTOHA,

I'yka, [Tackams, Apximena; 36epexennsd
iMnybCy i eHepril;

2) 3amadi Ha aHami3 rpadikiB pyxy Tin i
BI3HAYEHHS 33 HUMH HOTO NapaMeTpiB,

. no0ymoBy rpadixa sMiHg OOHI€ET
BEJHIYMHHE 33 rpadixoM inuroi;

3) sanaui, axi nepenGauarTs 06pobKY Ta
aHani3 pe3yJILTATIB eKCIePHMEHTY,
306paXeHIX Ha (oTO abo
CXeMaTHYHOMY PHCYHKY;

4) kombiHOBaHi 3apa4i, AN
PO3B’A3YBAHHS SIKUX
BUXOPHCTORYIOThCSI MOHATTS |

3 ocpuriHanoM
arigHo




BazoBuii 3MicT HABYAABLHOTO
MaTepiajy

Pesysemamu nHaguanus, o cniggioHocamscs: 3 sumozamu Jepicasnozo cmanoapmy ma
e HABYGABHUX RPOZPAM

Suannesuii komnonenm

Hignvricruil komnonenm

30epexenHs eHepril B MeXaHiyHuX
npouecax. Tlotyxuicts. Koedinient -
xopucHoi aif. [Tpocti mexanizmu
Eaemenrn MexaHiKH piguH Ta
.| razis, Tuck. 3akon lackans zns pinus
Ta rasie. Atmocepruit tuck. Tuck
HepyxoMoi piAMHYU Ha ARO i CTiHKH
HOoCyAMHH. ApxiMenosa cuia. YMoRa

' AMHAMOMETP, cTpobockor, Gapomerp,

MaHOMeTp, KyJIbKOBHH MALIKAIHKK, HACOC,
BaXKiNb, CHONY4YeHl IOCYIHHH, GI0KH,

| [IOXHJIa IUTOTIMHA, BOJOIPOBIN, O3,

FIApPaBiuHE NIpec, HACOCH

. 3aKOHOMIPHOCTI 3 KINBKOX PO3AiNiB
MEXAHIKH;

ITABaHHS TIJL.

MOJIEKYJISIPHA ®I3UKA 1 TEPMOARHAMIKA

OcHOBH MOAEKYNSIPHO-
KiHeTHYHOI Teopii. OCHOBHI
TIOJIONKEHHS MOISKYIAPHO-KIHSTHYHOT -
Teoplii Ta iX RociiaHe OOTIpYHTYBAHHS.
Maca i posmip monexys. Crana
Asoranpo. CepeHs KRaApaTHIHA
IBHAKICT TEMIOBOIrO PyXy MOJICKYII.

Ineaneruit ras. OcHoBHe piBHIHHS
MOJIEKY.ISPHO-KIHETHIHOT Teopil
ineansHoro razy. Temneparypa ta ii

D
TeMTIepa‘ryp. . Vs
PiBHSIHHSA cTaRy meanbﬂgro' > 3y
Izompouecy B razax. ;‘ @ %

3HaTH, NOACHIOBATH 1 npax(mtmo
3aCTOCOBYBaTH: -~ * .. - :

SHBuma i npouecn: 6p0ymBCBKHPi
pyX, iudy3id, CTHCHEHHS rasiB, THCK
rasiB, IPOLECH TETIIOOOMIHY
{(TernonpoBiHICTE, KOHBEKLIIA,
BHIIPOMIHIOBAHHS ), BCTAHOBICHHA
TEILJIOBOT PIBHOBATH, HEOOOPOTHICTR
TEIUIOBHX SBUIL, aIPeraTHi HepeTBOPEHHA
pevdoBHHH, ll;etbopmauix TBePAUX TLI,

n;lameﬂu.ubm aoecaign: P. Bonnz
iorTa, XK. Ilapns, XK. Ieii-

PO3Mi3HABATH TPOSIBH TEIIOBUX ABMI i
nponeciB y NPHPOXI Ta iX NpaKTHIHE
3aCTOCYBaHHs B TeXHilli, 30KpeMa
nuQys3ii, BUKOPUCTAHHS CTHCHEHOTO
rasy, 3MIHH BHYTpilHEOL eHepril
(arperaTHOro CTaHy peyOBHHH), BUAIB
TEIUTOOOMIHY, ABHIIA 3MOYYBaHHS T4
Kaningpaocti, pisEAX BUALB Aehopmallli,
BJIACTUBOCTeHl KpUCTAIiB Ta IRIIYUX
MaTepianiB y TeXHILl i npupoi,
CTBOPEHHS MaTepianis i3 3aJaHUMHU
BJIACTHBOCTSMH, 32CTOCYBAHHS TEIJIOBHX
KBUTYHIB HA TPAHCHODTI, B EHESPICTHIL, Y
CLIBCHKOMY MOCIIOHAPCTBI, METOAM

3 opuriHanom
3rinHo
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BaszoBs#ii SMiCT HaBYaLROTO
mMartepiajy

P@yﬂbmamu HABYaHNS, WO CHIBGIOROCAMBbCA 3 suMozamt [lepiicaeHozo cmandapmy ma
HABYARBHUX NPePaMm

SHAHHEBUIE KOMNOHEHIN -

Hisnvricnuit komMnoHernm

Ocnoeu TepmoauHamikm.
Tennosuit pyx. BEyTpimns edepris 1a
criocobu ii amian. KinskicTs TennoTy.
ITnToMa TeNA0EMHICTE PEMOBUHH.
Poborta B TepMonuHaMmini. 3aKoH .
30epe)keHHs eHEePTil B TEIIOBUX
npornecax (nepiurit 3aKoH
TePMOJIHHAMIKH ). 3aCTOCYBaHHA
HEPLUOro 3aKOHY TEPMOIMHAMIKH KO
izomponecip. Axiabatauit npouec.

HeobopoTHICTh TeNNOBUX NPOLECTB.

TIpryuEn. Al TEIIOBUX. ABHTYHIB.
KoedimieHT KOpHCHOT a1 TEMIOBOrO
ABATYHA | HOro MakCUMallbHe
3HaueHHs. Exosoriai Hacmiaky aii
TEIUIOBUX MAIUHH.

Baacrupocri rasis, pianm i
TBepAuX Tij. ITapoyTBOpeHHs
(BuMnapoBYBaHHA Ta KHILIHHS).
Kongencanig. ITuroMa Tennora

napoyrBopeHH4. Hacruena ra ,,g.m-..w

HEHaCHIeHa mapa, XHi Bﬂacm?e@?l"i
wilh

BiaxocHa BOIOTiCTE IIOBlTpﬁ ‘;i*a*

BUMIPIOBAHHA. :

IInagnesus 1 TBep,zIHe

OcHOBHI HOHATTH: KINBKICTH
PeYOBUHH, cTajla ABOrazpo, MOJIApHA
Maca, CepefiHsl KBaApaTHUHa HIBUAKICTE

THCK,.00’ €M, KOHLIICHTpaitif, rycTHHA,

KiZIBKICTB TeIUoTH, aniabaTtHuil nponec,
130IpOLECH, TTHTOMA TETIOEMHEICTE
PCYOBHHH, IHTOMA TEMNOTA NNABICHEA,

TCIIN0TA 3ropsAHHA MANURA, IOBEPXHSBA .

[IOBEPXHEBHH HATAL; HACHYEHA Ta - .-
HEHACHYeHa napa, BIAHOCHA BONOTICTh
IOBITPSI, TOYKA POCH, KPHCTANIYH] Ta
amMop®Hi Tia, asizoTporis
MOHOKPHCTAIIB, IPYXKHA 1 IIaCTHYHA
Aedopmanii, BUIOBXKEHHA, MEXAH{YHA.
Hanpyra.

Ineanizorani monedi: ineapHuii ras,

TENIOROTO PyXy MOJEKY, TeMIeparypa,

TeII000MiH, pofoTa, BHYTPIIIHSA eHepris,

- IATOMA TEMIOTa IapoyTBOPCHHA, IIHTOMA’

CHEprisf, CHNa IOBEPXHEBOTO HATATY,. .

lJIG&J]LH&—'I’EHﬂ-BB&‘M&Ii‘IﬁHa.

W IApHO-KIHeTHIHO] Teopil

WHOTO. a3y, PIBHAHHA CTaHY

npoditakTHkH i 6opoTHOH i3

320py/THEHHAM HABKOIUINHLOTO

IPAPOAHOTO CEPeIOBUINa;

3aCTOCOBYBATH OCHOBHI IOHATTA TA

3aKOHU, MPUHIKIIHN, IPABUAA

. MONEKYAApHOI Qi3UKH Ta TEPMOARHAMIKH,
dbopMynH st BU3HAYESHHS Qi3HUHRX

BEJIMYHH Ta IX OAMHULL; MATEMATHYHI

BHPA3U 3aKOH{B MOJICKYNAPHOT Gi3HKu T4

Tepmonnﬂamm

BH3HAUATH MEXI 33CTOCYBAHHS 3aKOHIB

- MOJIEKYTIAPHOY (Gi3UKH Ta TEPMOAHHAMIKH;

PO3PI3HATH: arperatHi CTaHl peyOBHHH,

HACHUEHY Ta HEHACHIECHY 1apy,

KpHCTaJquIlli Ta amopdHi Tina;

pO3B’A3yBATH!

1) pospaxysxoBi 3a7aui, 3aCTOCOBny‘{H
GYHXUIOHANBHI 3AAKHOCT MK
OCHOBHHMM (i3UYHHMY BeTHIMHAMH,
Ha: piBHAHHA MOMCKyIIIPHO-

""""""""" KIHETHHHOS Teopll 11eanbHOro rasy,
3B’ A3KY MIX MacOIO ra3y i KimbKICTIO
MOJIEKYJL;, 3aNEXHICTS THCKY rasy Bil
KOHLGHTpaLil MOAEKyI 1
TeMOeparTypH; BHYTPIIHIO eHEepTiko

5
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Ba3zosHii amicT HaBuAABLHOIO
MaTepiany

Peszynomamu nasuarns, wo cnigsionocamoca 3 sumozamu Jepycasnozo cmandapmy ma
HABUARLHUX NPOSPam

Inanucsnit- xomnornenm

Hisnenicuuii xomnonenm

IImToMa TennoTa miaBieHHA. 1emnoTa

3rOPAHHS NanuBa, PIBHAHHS TENIOBOrO

Ganaxcy nnq HAHNPOCTIIUUX TEIIOBUX
npoliecia. :

IMoBepxHerwit Harar pinud. Cuna
TIOBEPXHEBOTO HATATY: 3M0"IyBaHHH.
KanuapHi sHima.

Kpucraniuni Ta amopoHi Tina.
Mexani4Hi BJacTRBOCTI TBEPOUX TLIL.
Bumm redopmaniii. Moayns FOura.

ilealbHOT'O Fa3y, 'a30Bi 3aKOHM, NEPUIHi
3aK0H TePMOAKHAMIKH, PIBHAHHA
TEII0BOTO Danancy.

Teopii: ocHOBH TepMOaHHAMIKHE Ta
MOJIEKY)IAPHO-KIHETHYHOT TEOPIi.

Ipakrmune sacTtocyBanus -
TEOPETHIHOTO. Marepia.ny: OKpeMi
BUNAAKA PIBRAHHA CTaHY ilealbHOrQ rasy
Ta IXHe 3aCTOCYBAaHHA B.TEeXHIll,.
BUKOPHUCTAHHS CTHCHEHOrO' .ra3y_ra
TEIIOBHX MAIIKH, ABUIHA JUDY3Il,.
KUTIHES 114 361 IIEHEM THCKOM, .- .
TepMivHa 06poOKa MeTamiB, MEXaHivHI.
BJIACTABOCTI PI3HHX Marepianis Ta
BUKOPHCTAHHS NPYXHHUX BIACTUBOCTElH
TiN Y TeXHiNi TOIO; IPHHEIAN Iil
BAMIPIOBAIBHUX NPUIAMIB: TA TEXHIYHUX
NIPHCTPOIB: KANOPHMETP, TEPMOMETP,
IICHXPOMETD, TEIIOBA MAITHHA (TeNOBI
IBMTYHH, TIapoBa # razoBa TypOiHH).

2)

3)

4)

OJHOATOMHOTO Fa3y; 3aJIeXHICTR
IYCTHHM Ta THCKY HACHYEHOT IIapy Bij|
TeMIepaTypy; PIBHEHHS CTAHY
1ZeaJIbHOTO ra3y, ra3oBi 3aKOHH,
pobotTy TepMOAMHAMIMHOTO IIpOLeCY,
TepIUi 3aKOH TEPMOTHHAMIKH;
piBHAHHA TemIOBOTO banaHCy; Ba
HOBEpXHEBi Ta KaNliNgpHi SBHINA,
NpyXHy AedopManiio Tii, BIAHOCHY
BOJIOTICTh TIOBITPS;

3afavi Ha anai3 rpadikip i3onponecis
Ta MODYAOBY IX y PISHUX CHCTEMAaX
KOOpAMHAT; 06UMCNeHHS 3a rpadikom
3aJIeXKHOCTI THCKY raszy Bim foro

06’ eMy; poGOTH, BUKOHAHOT Ta30M;
aHani3 rpadikis TENIOBMX IPOECIB;
AHAJI3 AlarpaMK po3TAraHHA METaB;
3agadi, aki nepeadadaroTh 0OpobKy Ta
aHAIi3 pE3YNbTATIB EKCIIEPHMEHTY,
306paxeHux Ha doTo abo
CXEMATHYHOMY PHCYHKY;
xoMOIHOBaHI 3a0a4l, JTIs
PO3B’A3yBaHHA AKHX
BHKOPHCTOBYIOTBCS ITOHSATTS |
32KOHOMIPHOCTI 3 KiTbKOX PO3IiniB

6
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. bazoBnii 3MicT naBYaNBROTO
MaTepiaay

Pesynomamu naeuanis, wo cniesionocamecs 3 eumozamu epocasrozo cmandapmy ma
: ' HAGHANbHUX NPO2PAM

3nanHesuit KOMROKEHM -~

Hianvuicnuit komnonenm

.~

Lt . EREP
: L

MOJIEKYJISPHOT (Di3UKH,

TEPMOTUHAMIKH Ta MEXaHIKH,;
CKJIaZaTH NJ1aH BUKOHABHS
eKCIIepUMEHTIB, po6OTH 3
BHMIPIOBaNBEHAMH NIPUafaMH Ta
OPUCTPOAMMY, 30KpEeMa KaIIOPHMETPOM,
TEPMOMETPOM, ICHXPOMETPOM
POOHTH y3arajibHEHHS M0N0
BJIACTHUBOCTEH PEHOBUH Y Pi3HUX

© arperaTHHX CTaHaX; po3TallyBaHHS, PyXy

Ta B3aeMOIT MOJIEKYJI 3aeXXHO Bifl CTaHy
PEUYOBHHH.

EJEKTPOJXNHAMIKA

OCHOBH €JIeKTPOCTATHKH.
Enexrpuunuii 3apsag. 3aKou
30epeKeHHS eIeKTPUIHOTO 3apsy.
3akoH Kynona. -

Enextprune none. HanpyxeHnicts
eNneKTpruaHoro noid. IlpuHuymn
CYIIEepIO3HLIT OB,

IlposinauKky Ta AieNeKTPHKA B

€HEeKTPOCTATHIHOMY IOJi.
Pobota enexTpnunoro mnosg
nepeMimenHi sapsay. IToTeyfl

3HaTn, NOACHIOBATH | IPAKTHIHO
34CTOCOBYBATH:

Apuvma i mponecn: enekTpusarisi,
B3a€MOJis 3apA/DKEHNX Til, ABA BHXH
SJICKTPHIHMX 3apsiB, BINbHI HOCIT
3apAAIB y IPOBIAHAKAX, OMAPU3ALIIs.

| AIEeNMEKTPHKIB, Iisl eNeKTPHYHOr0 CTPYyMY,

PO3Mi3HABATH POSBY EISKTPOMArHITHEX
ABHIL i MIpoLIeciB y IpUPOAL Ta 1X
NPaKTU4HE 3aCTOCYBAHHS B TEXHILl,
30KpeMa eNeKTPOCTATHYHAR 3aXACT,
BUKOPHCTAaHHSA NPOBINHEKIB T4
i130JIATOPiB, KOHAEHCATOPIB, All
€NEKTPHYHOTQ CTPYMY, BHKOPHCTAHHS
MArHITHAX BJIACTHBOCTEH PEJOBHHM,
eJIEKTPONi3y B TexHini (nobysanus
YUCTHX METAJIB, rA/IbBaHOCTErLs,
raasBaHOIUIACTHKA), SJIEKTPOMATHITIB,

arigHo
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Baszosuii 3MicT HABYAJILHOTO
‘mMaTepiany

Pezynomamu naguanna, wo cniesioHoCaAmbCa 3 sumo2amu Jeprcasrnozo cmandapmy ma
- HABYANSHUX NPOSPam

3Hauﬂeeuz?'z<omnonénm :

Hianernicnuil komnonenm

pizHuia norenuianis. Haopyra.
3B’A30K MK Hanpyrow. i
HaTIPYXKEHICTIO OAHOPITHOTO
SNEXTPHIHOTO NOJIL,

. Enextpoemnicts. Konpaeacarops.
EnexTpoeMHICTh IIOCKOTO
KOHAEHcaTopa. 3’ eqHaHHA
KOHJIEHCATOPIB. L

EHeprist enexTpuuHOro IOJs.

‘3akoHm nocTilfHOre CTPYMY.

Enextpuvunuii ctpyM. YMOBH
iCHYyBaHH# IOCTIHROIO eNeKTPUYHOIO
‘erpymy: ‘Cuna ctpymy. 3axon OMa st
JutstHKy Kona. Olnip nIpoBiAHUKIB.
IlocnminoBHe Ta Mapaneibe 3’ €IHaHHA
npoBiaHHKiB. Enexrpopymiiina cuia.
3axon OMa s NoBHOro Koja. PoboTa
1 NOTYXHICTE eJNEKTPUMHOTO CTPYMY.
3akon hxoyns-Jlenna.

EnexrpH4HUM CTPYM Y pmmx

CaMOIHAYKIIS TOIHO.
DyuxamMeHTANbHI J0CTIAH:
H1. Kynoua, Hodbde-Mintixera, I'. Oma,
X. Epcrena, A.-M. AMnepa, M. Qapanes.
OcHOBHI HOBATTA: ENEKTPHYHUH
3apap, eNeMeHTapHHUi 3apsn, -
€EKTPOCTATHHHE NOte, HAIIPYXEHICT,.
niHil Hanpymenoc:m (cunost ninii),
nponummcn T4 Ji€NEKTPHKH, " -

.| AleneKTpyuYHa IIPOHUKHICTH peqonnﬁal
PoboTa CHIL €ICKTPOCTATHIHOTO. TIOJIS; .

MOTERIiALHA €HEeprid 3apiany.B . (... .
SHEKTPHYHOMY IO, TOTeHIian; pi3HHId
NOTEeHUiaiB, HAUPYTa, CASKTPOEMHICTE,
CHEPTist 3apsA/IKEHOro KOHIEHCATopa, CHia
CTPYMY, NeKTPHYIHHIL 01D,
ENEKTPOPYILUINHA CHNa, HaAPOBIAHICTB,
BaKyyM, TEPMOECJIEKTPOHHA eMiCis, RIIacHa
Ta AOMILIKOBA MPOBIAHICTS
HaMiBIOPOBIHUKIE, EJIEKTPOHHA

eNeKTPOABUTYHIB, KOTYLIOK
iHAYKTUBHOCTI, KOHIEHCATOpIB;
3aCTOCOBYBATH OCHOBHI IOHATTS Ta
3aKOHH, IPUHUMAIY, NPAaBAIA
eJIeKTPOANHaMIKH, hopMynn Juis
BU3HAYEHHA (I3UYHAX BEIUIHH Ta 1X

. ONMHHIIb; MAaTCMATHYHI BUPA3K 3aKOHIB

€NeKTPOIHHAMIKH;
BH3HAYATA MeXXi 3aCTOCYBAHHA 3aKOHIB
Kynona #a-Oma;

: p03p13H;1m NIPOBiTHHKH i menechpm(H,

TOJIAPH] i HEMOIAPHI TieAEKTPHKH, BUAH
MATHEeTHKIB, HecaMOoCTiHHui 1
CaMOCTIMHMH pO3ps/I4 B rasax, BIAcKy Ta
JOMiIKOBY NpPOBiTHICTE
HAIiBIIPOBIAHUKIB;

IOPIBHIOBATH BJIACTHBOCTI MArHITHOIO
[OJISL, €JIEKTPOCTATUYHOTO TA BHXPOBOTO
eNCKTPUUHHUX MOJIB;

PO3B’s13yBaTH: :

1) po3paxyHxoBi 3aaadi, 0 BUMATralTh

cepenonnm 1) NPOBIIHICTE METANIB, MHUCOIUALis,

Enexyp# XIMIYHu# eKBIBaJICHT, 10HI3aLis, 3aCTOCYBAHHSA PYHKIiOBANBHUX
Enexty peKoMOiHallis, 1a3Ma, HeCAMOCTIHHHIA 1 3aTEXHOCTEN MiXX OCHOBHHMH
Bane CaMOCTIiHUH pO3pAON, MarHiTHa - (hI3HYHUMH BENHYAHAMY, Ha:
TeM :l-" iHyKiis, cuna AMnepa, cnia JlopeHna, B3AEMOJII0 TOYKORHX 3aps/iiB

3 opurinanom
‘arigHo
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Ba3oBRii 3MicT HABYaJIBHOIO
mMaTepiajay

Pesynemomu nasuanns, wo cnigsionocamocs 3 eumozamu Heprcasnozo cmandapmy ma
HAaBYanroHUX Npozpam

Suannceuti xkomnonerm

Hignouicuuit komnoneum

. EXleKTpHYHUH CTPyM y pO3uMHAaX i
po3NIaBaX eneKTPOoNiTiB. 3aK0OHM. .
EJNEKTPONI3Y. 38CTOCYBAHHS
eNEKTPONIZY. .

Enextpuynuii ¢TpyM Y rasax:
HecamocrTiitumit i caMocTiiinuii
pospsan. IToHATTS Opo IasMy: . ..
" Enextpuuruii cTpy™ Y BaKkyyMi.
Enextpuungii cTpyM y :
HanienposigHuKax. Bnacaa ta
BOMIIIXOBA. €EKTPONPOBIHHICTS.

HAIiBIPOBi AHUKIB. 3aNeKHICTE ONOpPY . .

HANIBNIPOBIIHUKIB BiXl TEMIICpPaTypH.
ENeKTpoRHO-AIpKOBHI Nepexin.
Hanienposizpukosnit Aioxn.
Tpausucrop.

MarniTHe noJe; enempomarmrﬂa
ingy kuig.

Baaemonig crpymie. MaruiTHe mone.
MarnitHa iHgykuis. Cuna Ammnepa.
Cuna Jlopenua.

MargiTHi BIacTHBOCT] PEUOBUH,

MArHITHA IIPOHUKHICTE, EJIEKTPOMArHiTHA -

IHIYKIis, IHAYKUiRHAE cCTpyM, MarHiTHUH
notik, EPC inaykuil, enextpoMaruitse
TIOJIE, CaMOIHAYKIIif, iHAyKTHBHICTS, EPC
CaMOHAIYKIl, eHEpPTis MArHiTHOrO MOJIA.
IneanizoBani mogei: TOMKOBHHR
3apAf, HECKIHYEHHA plBHOMlpHO
2aPSDKEHA TUIONIHHA. - S
3aKoHH, NpRHRUMON; npamma,
rinoTesu: 3aKoHU: 30epexeH s
eNeKTpUHOTO 32psny, Kynona, Oma (lIJm

~,Hl.lIiIl'llGll Ta IIOBHOT Q.CJIBKTPH‘-IHOI‘O KOJ'Ia)

Jbxoyag-Jlenna; eJIeK'rpomsy, Coh LT
€NEKTPOMArHiTHOT IHAYKIT, nppmmm
CYNEPIO3UIIT eNeKTPUYHHX OB,
npapiia: CBEpTKa (npagoro FBPIHTa)
nisoi pyxu, Jexnna,

rinoreza AMmepa, rinoresa -
Maxkcgenna. .

Teopii: ocHoBy knacuunoOi
€NEeKTPOHHOT Teopii, Teopil
€JEKTPOMArHiTHOTO [ONIA.

IlpakTHYHe 32CTOCYBAHHS
TEOPETHYHOI'0 MaTepiaay:

2)

(zacrocysans 3axony Kynona),
HANPYXEHICTh NOJI TOUKOBOI'O
3apAany, HPOBIIHO Ky, NPUHIAI
Cyneprno3uiil; i eneKTPUIHOTo
N0Js Ha 3apAf; NeKTPOEMHICTD,
IUIOCKOTO KOHIeHCaTopa, 3’ €THAHHA
KOHJCHCATOPIB, CHEPTila 3apA/HKEHOro
KOHJ(EHCATOPA; PO3PaXyHOK
CIIEKTPUIRHX Kia (y T.4. 3M1manux
3’€AHAHb IPOBIIHHKIB) i3
BHUKOPUCTaHHAM 3akoHiB OMa;
pobory, TOTYXHICTB Ta TEMIOBY Aj10
ENeKTPHYHOTO CTPYMY; NPOXOKEHHS
eNeKTPHUHOTO CTPYMY YEpes
eNIEKTPOJLITH; BU3HAYCHHS HAIPIMY Ta
MOAYJI BEKTOPa MArHiTHOT iHAYKLIT;
cuim AMnepa, cuim Jlopenua, EPC
iHAyK1li B pyXOMHX NMpPOBIJHUKAX, Ha
32KOH €JIEKTPOMArHiTHOL IHAYKIIY,
EPC camoinaykuii, eHepriio
MArH{THOIrO IO/ MPOBiHIKA 31
CTPYMOM;

3ana4i Ha aHai3 rpadizHoro -
300pakeHHs eISKTPOCTATHHHOIO Ta
MargiTHOTO NOJIiB, 38CTOCYBaHHS

BUKODHCTAHHA €NEKTPOCTATHYHOI'O

3 op#uritanom
arigHo .




Ba3oBHuii 3MicT HARYAJLHOI0
MaTepiagy

Pezynomamu nasuauns, wo crigsiOnocRinecs 3 eumozamy [epocasnozo cmandapmy ma

HAGYQAbHUX NpOZpam

Inauneeuii komnonennt .

JlianbHICH U KOMRONEHTM

€JIEKTPOMArHITHOT IHAyKiil. 3aKoH

| enexTpoMargiTHol iHAYKLil. [Ipasamno
Jlenna. fBunie caMoiHIyKIil.
Inpykmusnicrs. Edepria MarsiTHoro
ooms. .. . S

3aXMCTY, 1304 TOPIB Ta NPOBITHUKIB,
KOHJIEHCATOPIB, [T EAEKTPUIHOTO CTPYMY,
3aKOHIB CTPYMY IS PO3PAaxyHKY. -

| SJIEKTPUYHHX KiNl, ENeKTPONi3Y, TIa3MIL. B

TEXHiNi, BUAIB CaMOCTIHOro po3psay,. .
PYXY €IeKTpHYHUX 3apANiR B,
ENEKTPUIHOMY | MaTHITHOMY-NIONSX,. ..
MarHiTHHX BAACTUROCTE peUyOBAHU
TOLIO; NPHHUHIT Ail BUMIPIOBAIGHEX.
NPUIAAIB T TEXHIUHHX IPUCTPOIB: . - .

'| eBEKTPOCKOI, ENCKTPOMETP, KOHASHCATOP,

oKepena CTpyMy . (aKyMyssTop, - . ..
TAITEBARIVHHN €NEMEHT, TEHEPATOD); .

€JIEKTPOBUMIpIOBANIBHI IIPYMIIATH .- -

| (aMnepmetp, BOIBTMETD), CTIOKUBAYI

CTPYMY (XBUTYHH, PE3RCTOD,

eJIEKTPOHArpiBANbHI IIPUAANHM, TINABKI

3an00KHUKH, peoCTaTH ), eNeKTPOHHO-
B3, TPYOKA, HAaMBIPOBIAHBKOBI

3akoRy OMa, 3aIeKHOCT] onopy
METaNeBoro NPOBiHAKA Ta
HanmiBIPOBIZHAKA BiX TEMIOCPATYPH,
BOJIBT-AMIIEPHY XapPaKTEPHCTHKY
HaMiBIpOBIJHHKOBOTO 4i0Aa;

3) 3apaui, ski nepeaGauarote 06poOKy Ta
aHaIN3 pe3yNLTarTiB eKCIEPHMEHTY,
306paxcennx Ha doto abo
CXEMATHYHOMY PUCYHKY;

4) xoMOinoBaHi 3a1aul, A7
PpO3B’sA3yBaHHS AKUX
BHKOPHCTORYIOTHCH NOHATTS 1
3aKOHOMipHOCT] 3 MexaHiky,
MONEKYAAPHOT Hi3uKK T2
ENEKTPOAMHAMIKH,

CKJIAJaTH INaH BUKOKAHHS

eKCIIEPHMEHTIB, poboTH 3

BHMIPIOBAJIbHNMH MPHNAAMH T3

IPHCTPOSIMH, 30KPEMA EXEKTPOCKOTIOM,

ENeKTPOMETPOM, KOHZEHCATOPAMH,

JDKEpenaMu CTpYMY, TepeTBOpIOBadaMH

CTPYMY, IPUNAIaMHU IJI8 BUMIPIOBAHHS

XapaKTEPUCTHK CTPYMY, CIIOKUBAYaMH

CTPYMY, €HEKTPOMArHiTOM, CONCHOIA0M;

POOHTU y3aralbHeHHs MO0 HOCLB

10
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bazoBuii 3MicT HaBYAJILHOIO
‘mMaTepiay

Pesyromamu Hasuanns,- 1o CRIGEIOHOCAMbCA 3 BUMOLAMY [{EpACcagHo20 cimandapmy ma

HAGYANbHUX NpOZPAM

3nannesuii KOMROHEHM

Hianvricruii komnoneum

ENEKTPUYHOTO 3apsay B Pi3HUX
CepenoBHIIaxX; MArHITHUX BIACTHBOCTEN
Pi3HHX peYOBHH.

. KOJIMBAHHA 1 XBWJII. OIITHKA

Mexaniuni konuBauun i XBuIi.
Konusansuuii pyx. BineHi Mexauiusi
KoJUBaHHs:. 'apMOBYHI KOJTHBAHHS. -
3MileHHs; aMILTiTY A, TIepioA, HacToTa
1 haza TapMOHIYHHUX KONUBAHb: . ... "
KonuBaHHs BaHTaXY HA NPYXHAHL. ~
HuTanuii MasTHUK, IEpiOA KOMUBAHb. ..
HUTSHHOTO MasTHHKA. TIepeTBopeHHs

| eHeprii npa rapMOHitanx KOITHBAHHSX.

Bumymieni MexaHiuni KONMBAHHS.
SIBuie pezonancy.

IommpeHHs XONUBAKb y npymmx
cepenopuInax. [lonepeysi ta
0340BXHI XBHII. JIOBXHHA. XBRIII.
3B’ 430K MIXK JOBKHHOIO XBHII,
HBHKicTIO 1I MOmApPeHys Ta epicaoM
(4acToTOI0).

3syxosi xBmii. [lIBuakicrs 3ByKY.

3HATH, IOACHIOBATH 1 NPAKTHIHO -
3acmcoay13am '

. -SIBmina i nponecH: KOIHBAHAA TiJIa HA -
HUTI Ta IPY)KKH], PE3OHAHC, TOIUPEHHS

'KOIUBAHB Y.IIPOCTOPI, BiTOHBAHHAXBHIIb,

NpsAMOiHiiHE MOMUPEHHS CBITNA'B
OAHOPIIHOMY CEPEIOBUIL, YTBOPESHHS
TIHI Ta WiBTIHi,; MiCAYHL T CORAE 2 . -
3aTCMHEHHS; 3aTOMNIEHHEA CBITAA HA MEeXI
JABOX CEPENOBHIL; CKIHIEHHICTE'
IIBUAKOCT] IOMMPEHHA CBiTIa 1
PamioXBHJIb TOINO.

DOynaamentaneni pocmian: I'. Iepua;
I. Herotowa, I. [Tymos Ta B. PenTtrena.
OcHoBHI NOHATTA: rapMOHqui
KOTUBAKHS, 3Mlm;eHH$I, aMIILTy A3,

. oanonmn XBHJI, JOBXKHHE
AP 3BYKY, IYIRICTB i

PO3MI3HABATYH NPOABH KONKBANBHUX 1
XBHJIBOBHX (30KpEeMa CBITJIOBHX ) ABMIN i
NPOLECIB y MPUPOAI Ta iX MpaKTHIHE
3aCTOCYBaHHA B TEXHIlI, 30KpeMa

- TIOIIMPEHHA NOMEPETHUX 1 TO3A0BKHIX

XBWJIb, TPAKTHYHE 3aCTOCYBAaHHA 3BYKOBHX
Ta YABTPA3BYKOBHX XBHIIb Y TEXHIIli,
BHKOPACTaHHA eJIeKTPOMAarHITHOIO
BUIIPOMiHIOBaHHS PI3HUX AiaNa3oHiB,
3aCTOCYBAHHA ABUIL IHTEPEPEHIL,
mudpaxuii Ta nomspusauii critna,
BHKOPHCTAHHS NiHIIYaCTHX CIIEKTPIB;
33CTOCOBYBATH OCHOBHI IOHSTTS Ta
3aKOHH AJIA KOJUBANBHOTO PYXY 1
XBUALOBUX NPOLECIB, POPMYIIH AT
BH3HAYCHHS (PI3UIHAX BEAUYMH Ta 1X
OJMHKEE, MATEMATHYHi BYpa3H 33KOHIB;
BH3HA4YATH MEXi 3aCTOCYBaHHS 3aKORIB
reOMETPHYHOI OITUKH;

TOPIBHIOBATH OCOBMUBOCTI KONIMBAHb Ta

11
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_Ba3joBuii 3MiCT HABYAABHOTO
mMarepiany:

Pegynomamu naeuanus, wo cnigsidHocamoca 3 eumozamu JJeporcagHozo cmandapmy ma

HAGUANbHRUX RPOZPAM

Snanuceutt komnonenm

HisaneHnicnull komnonenm -

yABTPa3ByKH. :
EnxexTpoMarairui koausanns i
xBHi. BinbHi enexTpoMarHiTHi
KOIMEAHHS B KONHBANEHOMY KOHTypl.
IleperBOpenHs eHeprii B o
KOJIHBa/IbHOMY KOHTYpi. BiacHa -
4acTOT2 1 HEPIOA eIEKTPOMATHITHHX
komBaHb. Popmyna ToMmcoHa.
BuMymieHi eJeKTpUYHI. KOHBAHHA,
IMIHHAH eNeXTPHUHUH CTPYM.. . ..
I'eHepaToOp 3MIHHOTO. CTPYMY. -
EnexTpuunuii pesosase,
Tpaucq)'opma'rop Hanupm
nepe,uaql eNIEKTPOEHEPril Ha. BeJTHKI -
BiACTaHi. :
Enempomarmme none.
EnexTpoMarsiTHi XBHMJII Ta MBUAKICTS
ix nommpennd. Hlxana -
enempomamrmnx XBHJIG. Bnacmsocn
eNEKTPOMATHITHOTO BUNIPOMiHIOBAHHSA
PI3HUX Niana3oHiB. -
Onrrxa. Hpsamoniniiinicts
TIOINUPEEHS CBITIa B OXHOPIOAHOMY
cepenouii. [IBuaKicTs CBITIA T/
BUMIDIOBAHHIL. f

TemOp 3BYKY, IHDpa- Ta yIbTPasByK,
BiJIbHI Ta BUMYLIEH] eneKTpOMAarHiTui
KOJINB2aHHS, KONMBAIILHUH KOHTYD,
3MIBHEH CTPYM, JiFOUi 3HAYEHHA HANIPYTH

1 CHJIA CTPYMY, . BKTHBHUH, IHAYKTHBHHH

Ta €MEICHH}1. onopH, poboTa 1 HoTYXHICTE
3MIHHOTO CTPYMY, Pe30HAHC, - .. .. .
ABTOKOJIMBAHHS, aBTOKOAHUBANBHA < 7" .

cHcTeMa, nepiof (HacToTa) BUIBHHX. < & =i -

euempomamimnx-. KOJIHBAHB:-B: = © ..

ENCKTPHYHOMY KOHTYPI, €JICKTPHUYHHA .

pe3oHaHC, 3MiKEMH enelc’rpntmuﬁ CprM,
KoebilieHT TpaHC(bopmauu L
enerc'rpOMarme XBHWJIi, ONTHYHA CHJIa T2
GOKYC JIiH3H, NOKA3HUK 3ATOMICHHES;
NOBHE BIOHBAHHEA, IKepena -
KOT€pEHTHOT'O BUIPOMiHIOBAHHS,
iHTepd)epeHuiﬂ nmbpaxuin,- nucnepcia,
NOJIpU3allis CBITIA.
IxeanizoBani Moaeai: MareMaTuaHmiA
(Hmﬁnnn) MasTHHK, 11eaIbHUA
HOCFEPRE A Hﬁ KOHTYP.

MIHITEITH: DiBHAHHSA
X FAPMOHIYHUX KONHBAHB,
WilfHOrO NOINPELK CBiTIA

XBWIb PI3HOI IPHPOIM, CHEKTPH
BUIIPOMIHIOBAHHA Ta IOrMHHAHHS,
PO3PI3HATH: IIOTIEPEYHi T& TO3TOBKHI
XBHJIi, BUIIPOMIHIOBAaHHS PISHHX
ZianazoHiB; |

po3B’A3yBaTH:  — -

1) pospaxyHKOBI 3a7a4i, 3aCTOCOBYIOHH
(YHKIIOHANBH] 3ANEKHOCTI MK
OCHOBHMMM (Gi3YHUMH BEJIHYHHAMH,

| Ha: 3QNSKHICTh MepioAy BIAaCHUX
KOJIMBAHD BiJl IIApaMeTpiB CHCTEMH;
3aKOH 30epekenHs eHeprii B
KOJIMBATLHOMY NIPOLECi; rapMOHIYHi
KOJNHBaHHI, JOBKUHY XBHII1; 3aKOHH
reOMeTpUYHO! ONTHKA, GOpMYITY
TOHKO] JiH3H; iuTepdepeHLio Ta
Rudpakiio ceiTia; TpaHchopMaTop;

2) 3anmaui Ha aHani3 rpadixis
HE3aTYXalouuX (rapMOHITHUX) Ta
3aTYXAKOUHX KOJHUBAHb, 3aIEKHOCTI
AMILTITY 1M BUMYIICHHX KONHB2Hb Bif{
YACTOTH 30BHIMIHLOL NepiogHIHOT
CHIIH, 306 paXKEHHS XO4Y CBITIOBHX
NIPOMEHIB Ha MEX1 IBOX NPO30PUX
CepenoBHLL; 300paXxeHh, OTPHMAHHX

12
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Bazoruii 3micT HaBYaALHOrO
‘MaTepiany

Pesynomanu naguanna, 140 Criggionocamvca 3 eumozomu Jepocaenozo cmandapmy ma
HABYANLHUX MPOZPAM

nannesutt komnonerm

HisnsuicHuid xomnoneHm

3axkoHU BiTOUBaHHA CBITIA.
[To6ynoBa 300paxeHs, IKi A€ IIIOCKE
JI3epKajo.

3aKoHU 33M0MJIEHHS CBITIA.
AGconoTHHI 1 BITHOCHMI MOKA3HUKA
sanomieHus: Ilosne BinOnBadas.

Jinza. OnTHuga cuna niHzd.
dopmyna Tonxoi ninsn. [loGynosa
300paxeHs, AK1 qae ToHKa Nin3a.
 lutepdepennia cpitia Ta i
MPaKTRYHE saCTocyBaHHx

Hutpaxuis csitna, ,Hmbpakumm
IPaTKU T2-iX BUKOPHCTAHHS MK

' BU3HAYCHHS JOBXHHH CBITIOBOI XBHII,

Hucnepcis ceitna. Henepepsumnii i
miHif4aTHit cnexTpu. CnexTpanbuuit
aHaii3.

Tonsipu3anis ceiTia.

B OJTHOPIZIHOMY CEpeOBHILI,
HE3aICKHOCT] [IOUTHPEHHS. CBITIIOBUX
Iy4KiB, 3aKOHM BiZOHBaHHA Ta

< | 3AJIOMJICHHA XBUJIb, YMOBH BUHHUKHCHHA

imep(i)epeuuiﬁ HOTO. MaKCHMYMY ‘Ta

MiHiMyMY; npunE Froliredca, . TIPHHIAT

Jonepa. .
Teopllo R P R R

. OCHOBH Teopu CJ'ICKTpOMal"HlTHOI‘O l'IOJIH .

¢

IpakTuune sacrocyBaims: - - - .
TeOpeTHUHOTo Ma‘replanya nepenaqa
eNCKTPHIHOL eHePril Ha BlacTalib,

| nepefaya: 1Hc1)opmaun 3% OHOMOTOI0

€NEKTPOMATHITHAX XBWIIb; pafionoKallis,
BHKOPUCTAHHS €NEKTPOMATHITAOrO
BUITPOMIHIOBAHHS PisHEX Jiana3oHis,
3aCTOCYBAHHA SBUIN iHTePdepermuii,
audpakuii Ta noaspusanii ceitna,
BUKOPHCTAaHHA JiHIYaTAX CIIEKTPIB,
cnemanbﬁnﬁ aHaNi3;
' B Mlp}OBaJT.bHHX TNIpUIaAIB Ta
: TeHEpaTop Ha
parop 3MiHHOTO
\pMaTOp, HAHHpOCTIIIHi

33 IOTIOMOTOK IIIOCKOTo Ai3epkana 1a
TOHKO] JH3H;

3) xom6inopaHi 3anad4i, 1A
PO3B’ A3yBaHHA AKAX
BHKOPUCTOBYIOThCS NOHATTS 1
3aKOHOMIPHOCT] Pi3HUX PO3AINIB
dizuxu;

= .4} 3apadi, 1xi nepeadbauaroTs 00pobKy Ta

aHali3 pe3ynbTaTil eKcriepuMeHnTy,
300paxeHux Ha $oTo abo
CXEMaTHIHOMY PUCYHKY:;

"CKIRAJATH 11J1Aad BHKOHAHHJL ,C[OCJIiJ.IiB Ta

EKCTIEPUMEHTiB, pODOTH 3

" BHMIPIOBAJILHHMH TPHIaAaMK Ta
'IPUCTPOAMH, (30KpeMa, TIIOM Ha HUTIL),

FEHEPATOPOM Ha TPaH3UCTOPI,
TpaHChHOpMaTopoM, JHKeperaMHu CBITNR,
HJIOCKHM J3EpKalioM, JIIH3010, NPO30POKd
ITOCKONapaleNsHOI0 IITACTHHOK),
AudPaKIiHHEMA FPaTKaMHE.
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Pesynomamu nasuonna, ujo cniegionocsmuen 3 sumozamu epicasnozo cmandapmy ma

BbazoBuii 3MicT HABYAJBHOIO .. HAGUANLHUX NpO2PAM
marepiary - - 3nannegui- xoMnonenm - - 1 Hisnvricnuii koMnonenm
panionpuiiMay, OKYJSIpH, GoTOAnApar,
npoekniliauii anapar, ayna, MiKpockorl,
CBITJIOBOJ, CIEKTPOCKOI.
- KBAHTOBA ®I3UKA. EJIEMEHTH TEOPII BIILHOCHOCTI
B E.nemerrm Teopil BitHoCHOCTI. 3HarH, NOSCHIOBATH i NPaKTHYHO. - - po3n13HaBam MPOSBY KRAHTOBHX SBHIL i
HNpusummy (IOCTYaaTH) TEopil 33CTOCOBYBATH: : SR NPOLECIB Y IPUPOAI Ta iX MpaKTH4HE
BifHocHocTi Efprrelina, . ... - | Slewmiua i npouecu: pyx eneme}rrapuux | . "3aCTOCYBaHHA B TEXHilli, 30KpeMa (aKTis,
PenaTusicTchKii 3aK0H RONABAHHA: - | YACTHHOK Y-IPUCKOPIOBAYAX,: BIAKPHTTA IO MiATBEPIKYIOTh BHCHOBKH
IUBHIKOCTEH.- B3a€MO3B 530K Macu Ta . | CHEKTpATBHAX JNiHiM; PaMioakKTHBHOCTI;. - . cneuiansHOT Teopii BIHOCHOCTI; SBHI,
eHeprii.. . - .. . . . - | i30TONH, BTPATA METANAMY HEATHRHOTO. - O MTBEPIKYIOTh KOPIYCKYSIPHO-
Cairnosi keantn. Tinotesa . 3apsAy NPH ONPOMIHEHHI CBITJIOM,.. - | . . XBHJbOBWI Ayani3M BRaCTHBOCTEH CBITNA;
Hmranka. Crana IInanka. KBaHTH CBITNA | 3AICKEICTD eHeprii.hOTOCNEeK TPOHIB Bif: . BHKOpPHCTAHHA 3aKOHIR $oToedeKTy B
(poTonm). -~ .. - - ¢ { YacTOTH CBITJIa 1 HE3AIEKHICTB. Bifl; ioro TeXHIl{i, METONIIB CTIOCTEPEIKEHHS 1
DoToedekT Ta excnepHM;:H'ranLHo IHTEHCHBHOCTI, AUdpaKkris GoTonis Ta ©  peecTpauii MiKpOJacTHHOK;
BCTAHOBJIEH]. fOro 3aKony. PiBHARHA CTICKTPOHIB, - 33CTOCOBYBATH OCHORHI ITOHATTS TA
Eitnmreiina g otoedekry. DyHAAMERTAABMI KOCHITAT ~ 3aKOHH CleliaNpHol Teopil BIZHOCHOCTI,
3acrocysanng gotoedexry B TexHimi. | A. Cronerosa; I flebenena; ' Teopii poToedexTy, Teopil OynoBH aToMa
Tuck cpitna. E. Pezepdopna; A. Bekkepeans. Ta 2apa, GOpMyIH ANS BUZHAYCHHA
ATOM'Ta aTOMHE 92pO. - OcHoBHI NOMATTA:.KBAaHTH CBITAA (I3nIHMX BENNYHH Ta IX ONMHMIID,
Hocnin Pesepdopaa. Snepna | (poTonn), botoedexT, yeproHa Mexa MATEMATHYHI BHPA3X 3aKOHiB;
Moaenab atroma. KpauTtosi nocrynaru h ome@emy, THCK CBITJIA, i30TONH, - PO3PI3HATH: BU/M CIEKTPIB,
Bopa. BunpoMmintoBasas ta FQAKTURHICTE, anbda- i 6eTa-'1acmHm Paai0caKTHBHOCTI;
IOTJIMHAHHA CBIT/Ia ATOMOM. RUIIPOMiHIOBaHHSA, KBAHTOBHH - TOPIBHIOBATH OCOONHBOCTI TPEKIB
YTBOpEHHS niHilyacToro crlefgfr D R\ BHIIPOMIHIOBAHHS i IOCAMHAHHS MIKPOYACTHHOK Y ENEKTPUUHOMY 1.
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~ Bazomwii 3MicT HABYANLHOYO
‘mMarepiajny

Pesynomamu Haeuanua, wo cniegioHocaAmbea 3 eumozamu Jeprcagnozo cmandapmy ma

HABUARbHUX npOZpaM

nauncetili komnonenm o

HianvHicnutl xomnonenm

Jlazep.

Cknan AP ATOMA. Izotonu.
Eneprig 38’ a3Ky atoMueuX aaep. Agepni
peakuii. Ilogin soep ypany. Anepuwii
peaktop. TepMosepHa peakis.

PanioakTHBHICTE, Anbda-, GeTa-,

| raMMa-BHIIPpOMIHIOBaHHA: MeToan.
peecTpaliii ioHi3yrouoro
BUITPOMIHIOBAHHS. ..-.:. .

-y

CBiTNIA AaTOMaMH, IHAYKOBaHE
BUIIPOMiHIOBAHHS,; NPOTOH, HEWTPOH,
SHEPHI CHIIH, PanioakTHBHUH po3Iaz,
Nepiox NiBpo3Liaay; CHEpPris 3B”93Ky
aTOMHHX sfiep; JedexT Mac,

.| CHEpreTHYHui BUXIA SOepHIX pealcmﬁ
JIAHIIOroBa ;mepna peamnx Icpnmtma

maca.: nelr e WAL L e ]
Ineanizopaui Moaesi: miaHeTapHa: -
MOJIeNh aTOMA, TIPOTOHHO- Heﬁ’tpOHHa
MoZens sapa.: . ¢ - . '
3akouM, npUBUMON; TiTOTE3W: . A
MOCTYJIATH TeOPii-BIAHOCHOCTI, 3aK0H .=,
38’ 43Ky MK MECOIO Ta €HEpTi€l0, 3aK0HU
doToetexTy, piBHIHHA EltHnTelina g -
doroedexry, kBanTosi noctynaru Bopa,
36epexeH s IUCIIa HYKJIOHIB 1 3apsny B”
ANEPHUX PeaKuiix, 3aK0H pafioaKTHBHOIO
posnany, rinoresa [Lianka. .
Teopii: ocHoBH cneniansHoT Teopii
RTHOG ‘ri, Teopii poToedexry, -

MarHiTHOMY [OJISX; YTBOPCHHS PIsHUX
BHJIIB CIEKTPIB, 3aranbHi 0coOMHBOCTI
HpoueciB, 1IN0 BIXOYBAIOTHCS ITPH
PajiOaKTHRHOMY PO3Najl afep, YMOBH
BHHHKHEHHSA NaHIIOroBoOi T2
TEPMOSJICPHUX peakwiil; mpapoay anbda-,
6era-, raMma- BUIPOMIHIOBAHb;
- pobnTH y3aranbHeHHS MOAO
BAACTHBOCTEH PEYOBHHHU T2 MTOJIA.
PO3B’A3yBaTH: '
1) pospaxyHKOBIi 3afaui, 3acmconqun
G YHKIIOHANILHI 3aI€XHOCTI MiXK
- OCHOBHMMH (Di3MYHHMY BETHIHHAMHY, HA!
PeNATHBICTCHKUI 3aK0H JOXABAHHS
IIBMIKOCTEH, 3aCTOCYBaHHA QOPMYHA
3B°S3KY MIXK Macom0, IMITYTbCOM Ta
eHEepricio; 3aCTOCYBAHHS KBAHTOBUX
nocTynaris bopa 1o nponecis
BUIPOMiHIOBaHHA Ta HOTJIMHAHHS €Hepril
aTOMOM; 3aCTOCYBAHHS PiBHSHHS '
E#nwreiina nus ¢poroedexty, CKiiafadns
piBHAHB AACPHEX PeaKiliii Ha OCHOBI.
3aKO0HIB 306epeskeHHs; pO3PaXyHOK JedeKTy
Mac, eHeprii 38’ 43Ky aTOMHUX g1ep,
CHEPTEeTHHUHOI'0 BHXOXY SACPHHX peakiiii;

'3 opurianom
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baszoBuii 3micT HABYAJLHOTO
MaTepiaxy

- Pegynomamu naguanns, o cnieaionocamses 3 sumozamu epcagnozo cmandapmy ma
HOBYANTLHUX NPOZPAM

Sunanneeuit komnonenm

HisnoricHui KoMnonenm

Mtnperrop 5
BPEXTOp AeNapTaMeHTy

3aranbHOT Cepeanbo] T JOIKiTEHOT OCBIY)

dboroedexry, Gynora i BracTHBOCTI
ATOMHUX f7ep, MOSCHEeHHA NiHiAYacTHX
CIEKTPIB BHIIPOMIHIOBAaHHS Ta
NOTJIMHAHHA, 3aCTOCYBAHH JIa3€piB,
siflepHa eHepreTKa, IPHHIUN Al
BUMIPIOBAJIBHIX IPAIAAIB Ta TEXHITHHX
npUcTpoip: PoTOENEMEHT, IPUCTPOIB AJIA
peectpanii 3apH,IDKeHPIK YACTHMHOK, 1a3ep,
smepmm PeaKTop.

38CTOCYBAHHH 3aKOHIB 30E€PEKEHHSA
iIMITYJIECY Ta eHeprii IO OIUCY 31TKHEHB |
MIKpOYaCTHHOK; 3aCTOCYBAHHSA 3aKOHY
pa).lioaK'I‘HBHOI‘O PO3NaRY, BUSHAYCHHS
nepm,uy miBpoO3NAany;
2) 3aza4i Ha aHaN3 rpad)n(m 3MiHH KITBKOCTI
* padloaKTHBHHX SAEp 13 HacOM, CXeMY
€HEPTEeTHUHUX PiBHIB A/1A NOSCHEHHS
IIOrJIMHAHHS T4 BHIIPOMIHIOBRHHS CBITJIA;
3) xoMOirOBaHi 3agaui, 1A PO3B ﬂayBaHHﬂ
SKHX BHKOPHCTOBYHOTECS NOHATTS i
3aKOHOMIPHOCTI pisHHX po3inis QiankH;
4) 3anaui, sxi mepenGayaoTh 00pOONEHHS TA
anai3 pe3yNbTATIB CKCICPHMEHTY,
306paxeHUX Ha $hoTo abo CxeMaTUIHOMY
PUCYHKY, 30KpeMa IROJ0 BHIHAYECHHA
XapaKTEePHCTAK ¢IEMEHTAPHUX YACTHHOK
a60 aaep 3a GorozHiMKaMu X TPEKiB
(30KpeMa B MarHiTHOMY HOJ1);
- CKIAJATH IUIaH BHKOHAHHSA NOCAIIB Ta
_ eKCIIEPHMEHTIB, poOOTH 3
BHMIPIOBANEHIMHY TIPMIaJIaMH Ta
NMPUCTPOAMH, 30KpeMa HOTOSAEMEHTA.

] //3 Opuriﬂa NOM I0. T". KonoHeuko
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