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I. HOACHIOBAJIBHA 3AIIMCKA

CxialanHg BCTYHHOTO ICTIUTY 3 (I3UKM Tiepen0adyeHo Jiss THX KaTeropii
BcTynHuKiB Ha HaByanHs B JIBT JVIT, skum HamaHo mnpaBo Ha yd4acTh Yy
KOHKYPCHOMY BiJ100pi 3a chemiaibHUMH yMoBaMu 3rigHO 10 [IpaBun mpuitomy 10
JAVIT.

di3uka € ofHi€I0 3 PyHIAMEHTATbHUX TUCIHIUIIH, OCKUIBKH BOHA 3a0e3neuye
(axoBy MIATOTOBKY 3 pI3HUX CIELIAIbHOCTEH Ta creriami3auii. ['0JoBHOIO MeTor0
BUBYEHHSI O3HAYEHOI JUCUUIUIIHUM € 030pO€HHS alITypIEHTIB KOMYHIKAaTUBHUMU
BMIHHSIMM 110 Te€MaM, SIKi BUHOCATHCSI Ha OI[IHIOBAHHS.

[Iporpama BcTynHUX BUIPOOYBaHb MICTHTh 3MICT HAaBYAJIBHOIO Marepiaiy 1
BUMOTH JI0 3arajJbHOOCBITHBOI IMIJIFOTOBKM aOITypieHTIB. Y 3MICTI HaBYAJIbHOIO
MaTrepiajly BKa3aHO TOW TEOPETUYHUN MaTepiaj, AKUW MijJisirae mepeBiplii: OCHOBHI
MOHATTA 3 (i3uku 1 PaKTH; OCHOBHI (HOPMYJIM; OCHOBHI BMIHHS 1 HAaBUYKH. Bumoru
710 3HaHb, YMiHb 1 HABUYOK OPIEHTYIOTh BCTYTHUKIB HAa PE3yJIbTaTH, OyAyTh 00’ €KTOM
KOHTPOJIIO 1 OI[IHIOBaHHS 3HAHb 111 YaC BCTYITHUX BUIPOOYBAHb.

Biamosinno mo mpasun npuitomy 10 JAYIT pe3ynbTaTé BCTYNMHUX €K3aMEHIB y
nependadyeHnuX IMMU TMpaBUJIaMU BHIMAJKaX, OyAyTh OIIIHIOBATHUCH 3a IIKAJOK BiJl
100 mo 200 Gamis.

[Iporpamy po3pobsieHo Ha ocHOBI [lepkaBHOrO cTaHmapTy 0a30BOi 1 MOBHOL
3arajgbHOI CEpPEeAHBbOI OCBITHM, HABYAJIBHOI MPOrpaMHu JJId 3arajlbHOOCBITHIX
HaBYaJIbHUX 3akiaaiB Ta IIporpamMu 30BHIIIHBOIO HE3aJNEHKHOTO OIIHIOBAaHHS 3
¢13uku (Haka3 MiHicTepcTBa OCBITH 1 Hayku YKpainu Big 26.06.2018 p. Ne 696).



II. HOPAAOK ITPOBEAEHHA BCTYIIHOI'O BUITIPOBYBAHHSA

Berynui  BunpoOyBannss B JIBT JAVYIT npu BcTymi Ha HaB4aHHS 3a
CHEIllaIbHUMU yMOBAaMU TPOBOJSITHCSA 32 PO3KIAJOM , BU3HAYeHUM BinOipKoBOrO
KOMICIEIO.

AOGiTypi€eHTH, JOMYIIEHI 10 CKJIagaHHs BCTynHUX BunpoOysanp y JIBT AVIT,
Kl HE 3’SIBWINCH JUIA TMPOXOJKEHHS BCTYIHOTO BHUMPOOYBaHHS BIiJMOBIAHO M0
pO3KiIamy 1 He Hajalud TOKyMEHTAJbHOTO MiATBEP/HKCHHS MOBAXKHOCTI MPUUYMHU
CBO€i HESBKHM, BTPAyalOTh MPaBO Ha 3apaxyBaHHS 3a pe3ylbTaTaMH BCTYITHOTO
BUNPOOYBAHHS.

Berynuuii icnut 3 (i3uku BiiOyBaeThCcs y (OpMiI MUCBMOBOTO TECTYBAaHHS 1
MOJIATA€ Y BUKOHAHH1 a01TYpIEHTOM TECTOBUX 3aB/IaHb KiJIbKOX THITIB.

Ha BukoHaHHs 3aBJIJaHb BCTYITHOTO BUIIPOOYBaHHA BifiBeeHO 180 XBUIMH.

[Tin yac BctynmHux BuripoOyBaHb, mo npoBosaTees Ha JIBT JAVYIT, BcrynHukam
3a00pOHEHO BHUKOPUCTAHHS MOOUTbHUX TeJIedOHIB Ta IHIIMX TEXHIYHUX 3ac00iB,
ManepoBUX Ta EJIEeKTPOHHUX JpKepen iHdopmarii Tomo. BerynmHuku, moMideHi y
MOpPYIIeHH] 11i€]l BHUMOTH, a TaKOX Y KOPHUCTYBaHHI TiJIKa3KaMH Ta I1HIIAX
MOPYIICHHSIX JUCIUIUTIHE W HOPM akKajaeMidyHOi JOOpPOYECHOCTI, BIJICTOPOHSIFOTHCS
Bil yd4acTi y BCTYHHHX BHUIPOOYBaHHAX (IIPO IO €K3aMEHATOpPH CKIIAJaloTh
BIJIMIOBIJHUM TPOTOKOJ) 1 BTpadyaroTh NpaBo Ha 3apaxyBaHHs ao JIBT JAVIT 3a
BCTYITHUMH BUNIPOOYBaHHIMH.



I11. 3BMICT ITPOI'PAMMU

IIpeamerHi yminHsa Ta

Ha3zga posainy, Temu 3HaHHS CIoCco0M HABYAJIbHOI
AIAJIbHOCTI
MEXAHIKA

OcHoBu ABuma i mpouecu: pyx, | Ymirm:
KiIHEMaTHKH. 1HepLisl, BUIbHE NAJiHHS T, | e po3Ii3HaBaTH
MexaHi4HMiA pyX. | B3aeMoiss TuI, Aedopmalis, | mposBu MEXaHIYHUX
Cucrema BIJUTIKY. | TUTABaHHSA T1J1 TOIIO. SBUILl 1 TIPOILECIB Y
BigHOCHICTB pyXy. dDyH1aMeHTAIbHI IpUPOIi Ta ix
MarepianbHa TOYKA. | JOCJIian: Apximena, | IpaKTUYHE
Tpaextopis.  Ilmsax 1| Toppivemn, b. Ilackans, I'. | 3acrocyBaHHS B
MepeMiIICHHS. Tanmines, I'. KaBenaua. TeXHIIl, 30KpemMa
[IBuakicts. [lonasaxHs OcHoBHi MOHSITTS: | BIAHOCHOCTI PYXY,
HIBI’UIK?CTGIZ-. 3 MEXaHI4HHH pyX, CHcTema | PI3HHX .BHHiB PYXY,

HeplBHOMlpHHH PYX. | ijmiky, MarepiagbHa TOuKa, | B3AEMOZIl TiI, IHEpLii,
Cepenns 1 MHTTEBA | rpaexropis, KOOpIMHATa, | BUKOPHCTAHHS] MaIvH i
UIBUAKOCTI. | mepemimenns, muLsX, | MEXaHi3mis, YMOB
P}BHOMIPHHH _ 1 mBuaKicTh, MPUCKOPEHHS, | PIBHOBAry,
PIBHOIIPUCKOPECHUIA iHepuis, iHEpTHICTb, Maca, | IEPETBOPEHHS OJIHOTO
pyx#. HpHCKOpeHH’I; CHja, Bara, MOMEHT CHJH, | BUAY MEXaHITHO]
rPa®lKH SBAICKHOCTL | ryck,  immynsc, MexaHiuxa | CHEPril B iHIIMI TOIIO;
K?HeMaTI/I‘{HI/IX BCJINMYMH p060Ta, HOTyH(HiCTB, ° 3aCTOCOBYBAaTU
BIJ - dacy IpH | xoedirienT  kopucHoi  ii, OCHOBHI ~IIOHATTSA  Ta
PIBHOMIDHOMY 1| kiHeTMyHa Ta NOTeHIianbHa | 3aKOHH, IPUHINIIN,
PiBHOIIPUCKOPEHOMY €Hepris, mepioj 1 4acToTa. IpaBuiIa MEXaHIKH,
pyxax.. .~ IneanizoBani moneniz | Popmyiu R

PIBHOMIPHH?I PYX 1O | yiatepianpna Touka, 3aMKHeHa | BUSHAUCHHS biznaHmX
Koy. Heplog 1 9aCTOTA. | oo BEJIMUMH Ta 1x
N

3aKOHW KIHEMATHKH; 3aKOHH )

legi(l(:gziHﬂ.nnHaMiKn. JTUHAMIKHA HbIo_TOHa; SaKOHI\/’I ?exaH];f:;aqam el
Hepumit 3aKOH 36epe>§eHHsI pamyIbey o 3aCTOCYBaHHSI 3aKOHIB
Hetorona,  Inepuiamsi eHeprii, BCECBITHBOTO MexaHi}I/(I/I‘
CHUCTEMU BIJIJTIKY. DKIHEA, Iyxa, HaCKamI’ o 03,i3HHTI/I i3mi
[IpuHIIMTT  BIAHOCHOCTI Apximena; YMOBH PIBHOBATH BH I/IISIGX];'c)lHi‘{HOFO P
Cantizes. Ta IJIaBaHHS TUT, TPUHIIAIIH: a pyXy

Bzaemonis tii1. Maca.
Cuna. JlogaBaHHs cCuJL.
Hpyruit 3aKOH
Hrrotona. Tperiil 3akoH
Herorona.

BigHOCHOCTI [ ames.

Teopii: OCHOBH KIIACUYHOT
MEXaHIKU

IIpakTn4ne
3aCTOCYBAHHS Teopii:
pPO3B’sI3aHHS OCHOBHOI 3aJ1aul

3a MOro IapameTpamu;
pO3B’s3yBaTH:
O  pO3paxyHKOBI

3aja4l, 3aCTOCOBYIOUU
GyHKITIOHATBH1
3aJIeAKHOCTI MIXK




IIpeameTHi yminHsa Ta

HasBa po3ainy, remu 3HaHHA CIOCOo0M HABYAJIBbHOI
TiJILHOCTI
I'paBiTamiiii  CUIM. | MexaHiKH, pyX Til Mij Ji€ro | OCHOBHUMHU (Qi3UYHUMU
3aKoH BCECBITHBHOTO oJHI€T 200 KIJIbKOX CHII, BCJIIMYMHAMU, Ha:
TsoKiHHA. Cuila TSOKIHHS. PIBHOMIpHUH Ta
Pyx tima ming giero cuiam BiTBHC  MANIHHS,  pyX PIBHOIPUCKOPEHU I
TSOKIHHS. . TPAHCIIOPTY, CHADSIIIIB, HPHMOHiHiﬁHi pyXu;
Bara . TUI. | [ oamer, HITYYHUX BIIHOCHHH pyx;
Hesaromicrs. Pyx CYNYTHHKIB; pPiBHOBATM Til, PIBHOMIPHMH  pyX IO
WTY4HUX  CYMYTHHKIB. | gpfT  pnocrux  mexamismis, | KOYS PYX TUI ML Hieto
Hepma' KOCMIMHA | honenaua Trcky pimusamu ta | OAHIET abo KIbKOX
IIBUIKICTD. | rasamu, TABAHHS Tim, | M PYX 3§’ﬂ3aHHx TI;
Cunu OPYAKHOCTL. | 210y Banms sakomy | YMOBH pIBHOBArd  Ta
331(8;{;;13’1(3‘- TEPTA 30epeeis enepri Uit Tetii :gjfsi}iii T;[)KiHTIf;
KoedoimieHT Teprs. P DUDIE 2 rasis, : 3aKOHH . ’
IPUHIMI i BUMIipIOBaIbHUX
MOMeH'T cmm. HpHIAIB T2 N HerotoHa, .FyKa,
YMoBuU _PIBHOBArH TUIA. | e iip: Tepesn, [Tackans, Apxmena;
Bunu piBHOBaru. MHAMOMETp,  CTPOGOCKOT, 3U6epex<e§Hﬁ IMITyJTbCY
3aKOHI/I. 3.6epe>lceHHﬂ Gapomerp, maromerp, | 1 CHeprif; 3ajadl Ha
B MexaHiui. Immynbe KyTHKOBHIL Mgk, | 2R3 rpadikiB pyxy
TU1a. 3aKOH 30€peKEHHS HACOC, BAKITB, CHIOMydeHi TUI 1 BHM3HAUCHHSI 3a
iMITysibcy.  PeakTuBHWMIA HOCYTHHH, OJNOKH, TOXIIA HUMH HOr0 napaMeTpiB,
PyX. ) ILIOIIMHA, BOJIOTIPOBII, HO,6yHOBy L rpadika
Mexaniuna  poOorTa. T3, rifpaBiiuEmii  mpec, | SMIHA OAHIET BETMIMHN
Kinernuna T | yacocn 3a  TpadikoM  1HIIOT;
MOTEHIlAJIbHA ~ EHEeprisl. 3ajaui, K1
3aKkoH 30epeKeHHs nependavyaroTh
eHeprii B MeXaHIYHUX 00poOKy Ta aHami3
npouecax. [loTyXHICTb. pe3ynbTaTiB
Koedimienr  xopucHoi EKCIIEPUMEHTY,
nii. [TpocTi MexaHi3MuU MoKa3aHux Ha (oTo
EneMenTHn MexaHiku abo CXEeMaTHYHOMY
pinmH Ta rasiB. Tuck. PUCYHKY; KOMOIHOBaHI
3akon [lackams g 3ajadui, VIS
piauH Ta rasis. pO3B’SI3yBaHHS  SIKHX
AtmochepHuit THUCK. BUKOPUCTOBYIOTHCS
Tuck HepyxoMoi piaAvHU HOHSTTS 1
Ha JHO 1  CTIHKH 3aKOHOMIPHOCTI 3
NOCYyIMHU. ApXiMeaoBa KUIBKOX PO3LTIB
cua. MEXaHIKH;

MOJIEKYJIAPHA ®I3UKA I TEPMOJUHAMIKA

OcHoBn

| SIBuma i NMPONEeCH:

Ymiru:




Ha3sga po3niny, Temun

3HaHHA

IIpeameTHi ymiHHA Ta
CIoco0u HABYAJLHOI
TiAJIBHOCTI

MOJIEKYJISIPHO-
KiHEeTUYHOI Teopil.
OcHoBHI MOJI0KCHHS
MOJICKYJISIPHO-

KIHETHYHOI Teopii Ta ix
JIOCHIITHE

oOrpynTyBaHHsa. Maca 1
po3mip Moziekya. Crana
ABorajpo. Cepenns
KBaJJpaTU4YHA IIBHUJKICTh

TETJIOBOTO 102:4%
MOJIEKYI.

IneanpHuit ras.
OcHoOBHE PIBHSIHHS
MOJICKYJISIPHO-
KIHETUYHOT Teopii
11€aIbHOTO rasy.
Temneparypa Ta il
BuMiptoBanHs.  Illkamna
a0COTIOTHUX
TEeMIIepaTyp.

PiBHstHHS CTaHy
171€aIbHOTO rasy.

OpOYHIBCBKHI pyX, nudysis,
CTHCHCHHS Ta3iB, THUCK Tra3iB,
MpoLECH TEIUI000MIHY
(TETUIONIPOBITHICT,
KOHBEKIIIS,
BUIIPOMIHIOBaHHS),
BCTaHOBJICHHSA TETI0BOL
piBHOBaru,  HEOOOPOTHICTH
TEIJIOBUX SIBUII, arperaTtHi
MEePETBOPEHHS PEYOBHHH,
nedopMmaitisi  TBEpaUX  Ti,
3MOYyBaHHS, KanuIsipHI
SIBUIIIA TOIIIO.

DyHIAMEHTAJNbHI
nocaimm: P. boing, E.
Mapiorra, XK. Hlapasa, XK.
I'en-JIroccaka.

OcHoBHI MOHATTS:
KUTBKICTh PEYOBHHH, CTajia
ABorajpo, MOJISIpHa Maca,
cepeaHs KBa/IpaTUIHA
MIBUJIKICTh TEIJIOBOTO PYXY
MOJIEKYJI, TeMIIepaTypa, TUCK,

®  pO3Mi3HaBaTH
NPOSIBU TETJIOBUX SBUIII
1 IPOIIECIB y MPUPOI Ta

X MIPAKTUIHE
3aCTOCYBaHHS B
TEXHIIII, 30KpeMa
naQysii,
BUKOPHUCTAHHS
CTUCHEHOTO rasy,
3MIHHU BHYTPIIITHBOT
eHeprii  (arperaTHoro
CTaHy PEUYOBUHH),
BHU/IIB TEII000MIHY,
SBUIIA 3MOYYBaHHS Ta
KaliJsipHOCTI,  PI3HHUX
BU/I1B nedopmairiii,
BJIACTHUBOCTEN

KpUCTaJiB Ta 1HIIHUX
MartepialiB y TeXHill i

NPUPOMi,  CTBOPCHHS
MarepiaiiB 13
3aIaHUMHU
BIIACTHUBOCTSMH,

[3ompouecu B razax. 00’eMm, KOHLIEHTPALlIA, | 3aCTOCYBAaHHS TEILIOBUX
OcHoBH ryCTHHA, TETJI000MIH, | IBUTYHIB Ha
TePMOAUHAMIKH. po0oTa, BHYTPIIIHA EHEPTis, | TpAaHCIOPT, B
TerioBuit pyX. | KUIBKICTh TEIUIOTH, | eHEPrETHUIL, y
BuytpimHs eHepris Ta | agiabaTHHiA IPOIEC, | CIITLCHKOMY
crocoou 1l 3MIHH. | 130TIPOLIECH, IIUTOMA | TOCTIOJIAPCTBI, METOIM
KinbkicTsb TEIUIOTHU. | TEIUIOEMHICTb PEYOBMHH, | MPODITaKTHKH i
[luTomMa  TEMJIOEMHICTB | MUTOMA TEILUIOTA IUIABJIEHHS, | GOPOTHOM i3
pedoBuHH. PoGora B | muTOMa TEIUIOTA | 3a0pYAHEHHAM
TEPMOJIMHAMIII. 3aKOH | TapOyTBOPEHHSI, IMMTOMA | HABKOJIUIIIHLEOTO
30epe)KeHHs €Heprii B | TEIJIOTa 3TOPSHHSA NAalMBa, | CepeOBUILA,;
TCIIJIOBUX nponecax | IOBCPXHCBA CHepFiH, CHhlIa | @ 3aCTOCOBYBaTH
(Hepmnﬁ 3aKOH | [TIOBEPXHEBOT'O HaTATYy, OCHQBHi IIOHATTY Ta
TEPMOJANHAMIKH). MTOBEPXHEBUI HATAT, | 3aKOHH, IPHHLIUIIN,
3aCTocyBaHH$I [nepuioro | HaCKU4ICHa Ta HCHACHUUYCHA IIpaBuJIa MOJ'ICI(YJIHpHOI
3aKOHY TEPMOJMHAMIKM | [1apa, BIIHOCHA  BOJIOTICTb | hi3HKH Ta
10 130MPOIIECIB. | MOBITPA, TOYKa POCH, | TepMOHMHAMIKH,
AniabaTHHi TIpoliec. KpUCTaliuHi  ta  amopdHi | popmymnn VIS
HeobopoTtHicTh TiNa, aHI30TPONIs | py3HaueHHs (Bi3MIHNX




IIpeameTHi ymiHHA Ta

HasBa po3ainy, remu 3HaHHA CIOCOo0M HABYAJIBbHOI
MislVIBHOCTI
TEIJIOBUX IPOLIECIB. | MOHOKPUCTAJIB, NpPYKHA 1 | BETUYHH Ta ix
[IpuHuMn A1l TENJIOBUX | MJIACTHUYHA nedopwmaiiii, | OMHULIB;, MaTEMaTHYHI
nBuryHiB.  KoedilieHT | BUIOBKEHHS, MeXaHi4Ha | BUpa3u 3aKOHIB
KOPUCHOI [1i TEIUIOBOTO | HAIpyra. MOJIEKYJISIPHOT  (D13UKH
JIBUTYHA 1 WOro IneamnizoBani MojieJIi: | Ta TEePMOJIMHAMIKH;
MaKCHMaJIbHE 3HAYEHHS. | 1I€eajlbHUil  ra3, 11eajbHa | e BU3
BaacruBocTi rasie, | TeIioBa MalimHa. HayaTu MEXI1
pioMH i TBepaMX T 3akoHM, NPUHIMNM Ta | 3aCTOCYBaHHS 3aKOHIB
[TapoyTBOpeHHS MesKi IXHBOIO0 | MOJIEKYJISIPHOT  (Di3UKH
(BUIapOBYBAHHS Ta | 3aCTOCYBAHHS: OCHOBHE | Ta TEPMOJMHAMIKH;
kuninHs). KoHaeHcailis. | piBHSIHHS MOJIEKYJISIDHO- | @ poO3
ITutoma TEIUIOTa | KIHETUYHOT TeOopii, PIBHAHHS pi3HATH: pi3Hi
[IapOyTBOPEHHS. CTaHy i/1eallbHOTO rasy, ra3oBi | arperartHi CTaHH
Hacuuena Ta | 3aKOHH,  TEPIIMHA  33KOH | peyOBMHH, HACHYEHY Ta
HEHACUYEHA Tapa, iXHi | TEPMOJMHAMIKM,  DIBHSHHS | HeHACHUCHY napys,
BJIACTUBOCTI. BiJHOCHA | TETIOBOTO OaslaHCy. KpHCTaliuHi Ta
BOJIOTICTh IOBITPS Ta ii Teopii: OCHOBH | amopHi Tina;
BUMIPIOBaHHSI. TEPMOJAUHAMIKI Ta | e  po3B’S3YBaTH:
[TnaBnenns 1 | MOJIEKYJIAPHO-KIHETUYHOI e  pO3PaxyHKOBI
TBEPJHECHHS TLL | TEOPIi. 3a71a4i, 3aCTOCOBYIOUHM
ITuToma TEIJI0Ta HpakTuyne dyHKIiOHAIBHI
IIJIaBJICHHS. Temnora | 3acTocyBaHHsA TEOPIi: | 54 exnoCTI MidK
3rOpsIHHSA NalnBa. | OKpEMi BMIAAKH DPIBHAHHA |  ocHOBHUMU
PiBHsAHHS TEIUIOBOI'O | CTaHy 17€adbHOro rasy Ta disnaHIME
6aJEchy . JUIS | TXHE 3aCTOCYBAHHS B TEXHIML, | penpqpmamu, Ha:
HaHnpocTimmx BUKOPHCTAaHHS ~ CTHCHEHOTO | nippgypg
TEIUIOBUX IIPOILIECIB. rasy Ta TEMIOBUX MANIMH, | vioyekymspHO-
IToBepxHeBuii  HaTAr | sBMIIA AUQY3il, KUIHHA ML | figeTHaHoi Teopii
p1IUH. Cuia | 30U1BIIEHUM TUCKOM, | {neaqpbHOTO rasy,
MIOBEPXHEBOIO0  HATATY. | TEpMiYHA OOpOOKa METaiB, 3B’A3KY MK MAacow i
3MouyBanHs. KaninsapHi M'exaHqui ]'3J'Ia'CTI/IBOCTi KUTBKICTIO  MOJIEKYJ;
sBUINA. pI3HUX MmaTepiaiiB T2 | 3aj1eKHiCTD THCKY a3y
Kpucraniuni Ta | BAKOPUCTaHHS NPYXHHX | piy KOHIEHTpALLi
amopQHi Tia. | BIACTMBOCTEH TiT y TEXHIll | \onexys i
MexaHI4Hl BJIACTHUBOCTI | TOIIO; MPUHLIUIT mi .
TBEpAMX  TUl.  Buau | BUMiprOBaJIbHUX TPWIAAIB Ta zzl\;:;f;?}]gﬂ’ EHEpriio
nedopmaniid.  Moyb | TEXHIYHMX MPUCTPOIB: | onpoaTOMHOrO — rasy;
IOmra. KaJIOpUMETD, TEPMOMETD, | 3aeKHicTE  ['YCTHHH
ICUXPOMETD, TEIJIOBA | 1a  THCKY HACHYCHOI
MauiuHa (TETIOBi JBHTYHH, | papy Bix
I1apoBa i ra3oBa TypOIHN). TEMIIEpATYPH;




Ha3sga po3niny, Temun

3HaHHA

IIpeameTHi ymiHHA Ta
CIoco0u HABYAJLHOI
TiAJIBHOCTI

PIBHSIHHS CTaHy
171€aIbHOTO rasy,
ra3oBl 3aKOHHU; pOOOTYy
TEPMOANHAMIUYHOTO
IPOLIECY, 11(5]0)1107171
3aKOH
TEPMOAUHAMIKH;
PIBHSIHHS ~ TETUIOBOTO
OanaHcy; Ha
MOBEPXHEBI1 Ta
KaluIsgpH1 ABUIIA,
NpY>KHY AedopMallito
TiJ, BITHOCHY
BOJIOTICTh TIOBITPS;

e  3ajlaul HA a”HaI3
rpadikiB  130MpOIECIB
Ta 1o0yIoBy iX Yy

PI3HUX CUCTEMAX
KOOpJIMHAT;
00YHCIICHHSI 3a

rpadikoM 3aJIeKHOCTI
THCKYy BII 00’emy;
pobortu, BUKOHAHOT
ra3om; aHaii3 rpadikiB
TEMJIOBUX  IPOIIECIB;

aHayi3 JiarpaMu
PO3TATaHHS METAIIB;

e  3ajauli, K1
nepeaoavarTh
00poOKy Ta aHami3
pe3yJIbTaTiB
€KCIIEPUMEHTY, 110
nokazaHo Ha ¢goto abo
CXEeMaTHYHOMY
PHCYHKY;

®  KOMOIHOBaHI1
3aj1aui, JUTA
pO3B’sA3yBaHHS  SIKUX
BUKOPHUCTOBYIOTHCS
TTOHSTTSI
3aKOHOMIPHOCTI 3
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IIpeameTHi ymiHHA Ta

HasBa po3ainy, remu 3HaHHA CIOCOo0M HABYAJIBbHOI
TiJILHOCTI
KUIBKOX PO3UTIB
MOJIEKYJISIpHOT (P13UKH,
TEPMOIUHAMIKH Ta
MEXaHIKH;
O CKIagaTh  IUIaH
BUKOHAHHS
€KCIIEPUMEHTIB,
pobotu 3
BUMIPIOBATHHUMHU
pWIagaMH Ta
MPHUCTPOSIMH, 30KpeMa
KaJIOPUMETPOM,
TEPMOMETPOM,
IICUXPOMETPOM
o poburu
y3aragpbHEHHS  I0J0
BJIACTUBOCTEN
PEYOBMH y  PI3HHX
arperaTHUX CTaHax.
EJEKTPOANMHAMIKA
ABuma i npouecu: | Ymiru:
OcHosu CIICKTPHU3ALLis, B3a€MOJIIA (@  po3mi3HaBaTU
€1EKTPOCTATHKH. 3apsUKEHUX T, [iBa BHUIH | IPOSBU
Enexmpuynuti  3aps0. CIIEKTPUYHUX 3apsiB, BIIBHI | eIEKTPOMArHiTHUX
3aKoH 30ePeHCeHHA | y i 3aps/iB y NPOBIIHKUKAX, | ABHMI 1 MPOLECiB Y
e/leKmpu4H020 3aps0y. MONSIpU3allisl  JIieNEKTPHKIB, | IpUpoi Ta ix
3akoH KynoHa. Il €IEKTPUYHOIO CTPYMY, | IPAKTUYHE
Enexrpuune  none. | gpekrponis, 3aCTOCYBaHHS B
HanpyxeHicTh TEPMOCIICKTPOHHA eMicis, | TexHiui, 30KpeMa
CJICKTPUIHOIO MO | jonizamis  rasiB, MarHiTHa | eqeKTPOCTATUYHUIH
HP?HHHH CYNCPHOULLL | graemopis, ICHYBaHHS | 3aXUCT, BMKOPHCTAHHS
noms. MarHiTHOro Moy  3eMIli, | IpoBiAHUKIB Ta
. ITpoBinHyKH Ta | enextpomarHiTHa IHAYKIS Ta | 3079TODIB,
MCJICKTPUKHA B | camoinmyKIIist TOIIO. KOH/ICHCATOPIB, i
CACKTPOCTATHIHOMY dyHaaMeHTAIbHI €JIEKTPUYHOTO CTPyMY,
110J11. pocuigm: II. Kynona, [I'.|Bukopucranus
Pobota CACKTPUIHOIO | Oma,  X. Epcrena, A.-M. | MarHiTHUX
TOJBL IIpH IEPEMIIICHHL | Anvepa, M. ®apaest. BJIACTUBOCTEH
sapany. lloTenwan 1 OcHoBHi NOHATTS: | PEYOBUHHM, €JICKTPOIi3Y
PISHHUIIL  HOTCHUIAIB. | o gexrpuynmii 3apsaj, | B TexXHili (100yBaHHS
Hanpyra. 38’30k MK | ejemenrapruii 3apsifl, | YUCTUX MeTaliB,

HaIPYyTOk0 1
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IIpeameTHi ymiHHA Ta

Ha3sga po3niny, Temun 3HaHHSA CIOCO0M HABYAJIBHOI
TiJILHOCTI
HaIPYKEHICTIO €JEKTPOCTaTUYHE oJie, | raabBaHOCTET 14,
OJIHOP1AHOTO HaIpPY>KEHICTb, JiHIT | raJbBaHOIMIACTUKA),
EJIEKTPUYHOTO TTOJIS. HAIPY>KEHOCT1 (CUJIOBI JIiHI1), | €JIEKTPOMArHiTiB,
EnexTpoeMHICTD. | MPOBIAHUKA Ta MICJIICKTPUKH, | €ICKTPOJABUTYHIB,
Konnencaropu. JUENeKTPUYHA  TPOHUKHICTH | KOTYIIOK
EnextpoeMHicTh PEYOBUHHU, pobota  cui | IHAYKTUBHOCTI,
IJIOCKOTO €JIEKTPOCTaTUYHOIO HoJIsl, | KOH/IEHCATOPIB;
KOHJICHCATOpa. NOTEHI1a]bHa €HEPTis 3apsly | 3aCTOCOBYBAaTU OCHOBHI
3’eqHaHHS B EIEKTPUIHOMY HOJ, | IOHATTS. Ta 3aKOHH,
KOH/ICHCATOPIB. MOTEHITia, PI3HULIA | IPUHINIIY, paBuIa
Eneprisa NOTEHIIIAJIB, HANpyra, | eJeKTPOANHAMIKHY,
€JIEKTPUYHOTO TIOJIS. CIIEKTPOEMHICTB, CHEPrisd | popMyau VISt
3aKOHM MOCTIHHOIO | 3apSA/DKEHOI0 KOHJEHCATOpa, | BU3HAYEHHS  (DI3MUHHX
CTpPyMy. cuia CTPyMY, OIIip, | BEIMYUH Ta ix
Enextpuunuii CcTpyM. | €IEKTpOpYyIIiiHA CUJIA, | OIMHULIb; MaTEeMaTHUYHI
VYmoBHu ICHYBaHHS | HAJIIPOBITHICTD, BaKyyM, | BUpa3u 3aKOHIB
CJIEKTPUYHOTO CTPYMY. | TEPMOECIIEKTPOHHA EMICIS, | eJIEKTPOAMHAMIKHY;
Cuna cTpymMy. 3aKkoH | BJacHa Ta JIOMIIIIKOBA | @ BH3HAYATH MEXKi
Oma JJIA I[i.]'IHHKI/I KOJIa. HpOBiI[HiCTI) 3aCTOCYBaHHSI 3aKOHIB
Ormip MIPOBITHUKIB. | HAMTIBIIPOBIIHHKIB, Kynona ta Oma;
[TocninoBue Ta | €IEKTPOHHA NPOBIIHICTD | @ po3pi3HATH:
napajienbHe 3’ €HaHHS | METAIIB, JUcoITianis, IPOBiIHUKH i
IIPOB1THHKIB. XIMIYHUAN CKBIBAJICHT, | mie/IeKTPUKH, TIOJSIPHI i
EnexrtpopyiuiiiHa cunia. | 10H13a1is, pexoMOiHalA, | geromspHi
3akon OMa IS MOBHOTO | IJ1a3Ma, HECAMOCTIMHUM 1| pj
KoJ1a. Pobora 1| caMOCTIMHMIM po3psiau, if:;jng’ S
HNOTYXHICTh MarHiTHa  1HAYKUIS, CWIH | gecaMOCTiHHMiA i
CIEKTPUYHOTO  CTPyMy. | AMriepa i JIOpeHIa, MarHiTHA | camocTiifHUN PO3PSIN B
3akoH JIxoyns-Jlenua. HpOHI/IKHiCTL,. . | rasax, BJIACHY Ta
Enekrpuunui CICKTPOMArHITHA  IHJYKLIA, JIOMIIIKOBY
CTPyM y Pi3HMX | IHIYKIIHHMMI CTPYM, | 11poBiaHicCTb
cepeaoBHILAX. Mar”HiTHU#  TIOTIK, EPC | maniBnposigauxis;
Enextpuunuii cTpyM | IHAYKIlli,  €JIEKTPOMATHITHE | ¢ MOpiBHIOBATH
y Mertanax. EnexrtponHa | moie, CaMOIHIAYKIIA, | gyacTUBOCTI
NPOBINHICT  METAllB. | IHIYKTHBHICTS, EPC MArHiTHOTO rous,
3aﬂem§1CTb OTOpY | CaMOIHAYKIi, HEPTIS | eekTpOCTATHYHOTO Ta
MeTaniB BiJl MaliHlTHO.FO HoJ. | BuxpoBoro
TeMIlepaTypHu. AeaizoBaHi Mojei: -
HannpoBinHICTb. TOYKOBUW 3aps, HECKIH- SHCKTPHETINS OIS,

Enexktpuunuii  cTpym
y PO3UMHAax 1 po3IIaBax
CJIICKTPONITIB.  3aKOHHU

YeHHa PIBHOMIPHO 3apsiKeHa
TUTOIIHMHA.

3aKoHH, NPUHIIMITH,

®  pO3B’sA3yBaTH:
1) PO3paxyHKOBI
3a1a4l, 1[0 BUMAararTh
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IIpeameTHi yminHsa Ta

HasBa po3ainy, remu 3HaHHA CIOCOo0M HABYAJIBbHOI
TiJILHOCTI
€JIEKTPOIIZY. NpaBWia, TinoTe3W: 3aKOHU | 3aCTOCYBAHHS
3acTocyBaHHs 30epeKeHHSI  eJIEKTPUYHOro | (PYHKIIOHATbHUX
CJIICKTPOITI3Y. 3apsiny, Kynona, Oma (s | 3aieKHOCTEH MIDXK
EnextpuuHuii  CTpyM | JUISTHKA Ta MOBHOTO | OCHOBHUMH (PI3MYHUMHU
y razax. HecamocTiitHu#1 | eIeKTpUIHOTO KOJa), | BEJIMYMHAMH, Ha:
1 caMocTiiHui po3psm. | Jxoyns-JIenna, Amrepa, | B3aEMOJII0  TOYKOBUX
[Touarts npo mnazmy. EJIEKTPOIII3Y, 3apsAniB  (3aCTOCYyBaHHS
EnexTpuuHuii CTpyM | €1€KTPOMArHITHOT  1HIYKIIi{; | 3aKOHY Kymnona);
y BaKyyMi. | IPUHIINII CYIIEPHO3HIIli | HAPYKEHICTh noJist
Tepmoenekrponna CJIEKTPUYHMX TIOJIB; MPaBUJIa | TOYKOBOTO 3apsay,
eMICI. Hion. | cBepasivka (IpaBoro rBUHTA), | IPOBIAHON Kyni,
EnexkTpoHHO-ipOMEHEBa | JIIBOI PyKH, JIeHua; rimores3a | IPUHUMI CYNEPIO3ULIIT;
TpyOKa. Awmriepa. 10 €JIEKTPUYHOTO
Enexktpuuynuii  ctpym Teopii: 0CHOBH KIaCUYHOI | IO Ha 3apsj;
y  HamiBIPOBIJHUKAX. | €IEKTPOHHOI Teopii, Teopii | eNEeKTPOEMHICTh
BrnacHa Ta gomilikoBa | €IEKTPOMArHiTHOTO MOJIS. TJIOCKOTO
€JIEKTPOIPOBIAHICTh IpakTuune KOHJIEHCATOpa,
HaIBIPOBITHUKIB. 3aCTOCYBAHHS Teopii: | 3’ eIHaHHs
3aNexkHICTh OMOpYy | BUKOPHUCTAHHS KOH/JICHCATOPIB,
HAITIBIPOBITHUKIB  BiJ | €IEKTPOCTATUYHOTO 3aXHCTY, | CHEPTII0  3apsHKEHOTO
TEMIEPATYPHU. 130JITOPIB  Ta TMPOBITHUKIB, | KOHACHCATOPA,;
EnekTpoHHO-IpKOBUIN | KOHJEHCATOPIB, il | po3paxyHOK
nepexif. €IEKTPUYHOTO CTPyMYy, | €JIEKTPUYHUX KU (Y T.4.
HamiBnpoBinHUKOBUI 3aKOHIB CTPyMY JUTSL | 3MILLIAHUX 3’€ITHaHb
JUOI. PO3paxyHKy €JIEKTPUYHUX | TPOBIIHUKIB) 13
Marmnithe noJje, | K, eIeKTpoidi3y, TIa3MH B | BUKOPHUCTAHHSAM
€JIEKTPOMATrHIiTHA TEXHIlll, BUIIB CaMOCTIMHOTO | 3akOoHIB Oma; poOoTy,
iHayKIis. po3psAy, PyXy EJNEKTPUYHHUX | MOTY>KHICTh Ta TEIJIOBY
B3aeMonis  cTpyMiB. | 3aps/iiB B €IEKTPUYHOMY 1 | IO CJICKTPUIHOTO
MarnitHe HOJIE. | MArHITHOMY HOJISIX, | CTPYMY; TPOXOJXKEHHS
MarnitHa THAYKITiS. | MATHITHUX BJIACTUBOCTEM | €IEKTPUYHOTO CTPYMY
3akon Awmmepa. Cwuna | pe4OBUHH TOIIO; IPUHIIUM Jii | uepe3 EIEKTPOJIITH;
JlopeHua. BUMIPIOBATHPHUX TPUIAJIB Ta | BU3HAUYCHHS  HAMPSAMY
MarsiTHi BIIaCTUBOCTI | TEXHIYHHX MPUCTPOIB: | TA MOJIYJISI  BEKTOpa
PEYOBHH. MarHiTHa | €JIeKTPOCKOIl,  €JIEKTPOMETP, | MAarHITHOI THAYKIIIT;
IPOHUKHICTb. KOHJIEHCATOP, JoKepena | cunu - Amriiepa,  CUIHM
DepoMarHeTUKH. CTPyMY (axkymymsatop, | Jlopenua, EPC innykiii
MarnitTHui MOTIK. | TaJIbBaHIYHUMA €JIEMEHT, | B PYXOMHX
SBume TeHepaTop), NPOBITHUKAX, Ha 3aKOH
CJICKTPOMArHiTHO1 €JIEKTPOBUMIPIOBAIHHI €JICKTPOMAarHiTHO1
THYKITI. 3aKoH | npuiagu (ammepmerp, | IHIYKIIIT, EPC
€JICKTPOMArHiTHO1 BOJIBTMETD), CIOKMBAYl | CAMOIHAYKIII1, EHEepTriio
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IIpeameTHi yminHsa Ta

HasBa po3ainy, remu 3HaHHA CIOCOo0M HABYAJIBbHOI
TiJILHOCTI
THIYKIII. [IpaBuio | ctpyMy (IBUTYHH, PE3UCTOP, | MArHITHOTO TTOJIst
Jlenna. SBule | eneKTpoHarpiBalibHi MPOBIAHUKA 31
CaMOTHAYKIIII. puiIaau, IUIaBK1 | CTPYMOM;
[naykTuBHICTE. EHepris | 3amo01KHUKH, peocTaTil) 2) 3amaui
MarHiTHOTO MOJIS. €JIEKTPOHHO-TIPOMEHEBA Ha aHami3 TpadigHOro
TpyOKa, HaIIBIPOBIIHUKOBI | 300pa’KeHHS
Opuiagy,  €JIEKTPOMArHiTH, | €JIEeKTPOCTaTUYHOTO Ta
T'Y4HOMOBEIIb, MarHiTHOT'O TIOJIIB,
EIeKTPOIMHAMIYHUN 3aCTOCYBAaHHS  3aKOHY
MIKpO(QOH. Owma, 3aJIeKHOCTI OIOPY

METaJIeBOTO
MPOBIAHHUKA
HaIlIBIPOBIIHUKA
TEeMITepaTypH,
aMIIepHY
XapaKTepUCTUKY J110/1a;
3) 3a1ayl, SKI
nepeadavarTs 00poOKy
Ta aHaji3 pe3yJbTaTiB

Ta
BT
BOJIBT-

EKCIIEPUMEHTY,
moka3aHux Ha (poro abo
CXEeMaTHYHOMY
PUCYHKY;

4) KOMO1HOBa
Hi 3a7a4i, TS
PO3B’sI3yBaHHS SIKAX
BUKOPHUCTOBYIOTHCS
HOHSTTS
3aKOHOMIPHOCTI 3
MEXaHIKH,
MOJIEKYJISIpHOT  (pi3uku
Ta eJIEKTPOIMHAMIKH;

®  CKIaJaTu TUTaH
BUKOHAHHSI
€KCIIEpPUMEHTIB, pOOOTH
3 BUMIPIOBaJIbHUMU
puiIailaMu Ta
MPUCTPOSIMU,  30KpeMa
€JIEKTPOCKOIIOM,
EIEKTPOMETPOM,
KOHJICHCATOPaMH,
JDKepesaMu CTpYyMY,
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Ha3sga po3niny, Temun

3HaHHA

IIpeameTHi ymiHHA Ta
CIoco0u HABYAJLHOI
TiAJIBHOCTI

nepeTBOproBaYaMu
CTPYMY, npuiagamMu
TUTSt BUMIPIOBaHHS
XapaKTePUCTUK CTPyMY,
CIOKMBA4YaMH CTPyMY,

€JIEKTPOMAarHiToOM,
COJICHOIJIOM;
° po6
UTH y3arajibHeHHS
1010 HOCI1B
€JIEKTPUYHOIO 3apsiay B
pPI3HUX  CEpEJIOBHINAX;
MarHiTHUX
BJIACTHBOCTEH  PI3HHX
PEUOBHH.
KOJIMBAHHSI I XBUJIIL. OIITUKA
MexaHiuHi ABuina i npouecu: | YMiTu:
KOJMBAaHHA | XBWJI. | KOJMBaHHA TUIA HAa HUTLI Ta |e  po3Mi3HABATH
KonuBanbauit pyX. | IpYy>XUH, PE30HAHC, | IPOSIBH KOJIMBAJIBHUX 1
Binbhi MEXaHI4yHi | IONIMPEHHS  KOJIMBAaHb Y | XBUJILOBHX  (30Kpema
KOJIMBAHHA. ['apMOHIYHI | IPOCTOPI, BIIOMBAaHHA XBUIb, | CBITJIOBMX)  SBHII 1
KOJMBaHHA. 3MIILEHHS, | IPAMOJIHIMNHE  NOWMPEHHA | IPOLECIB Y MPUPOAL Ta
aMILTITY A, nepion, | CBITIA B OJTHOPITHOMY | X IpaKTHYHE
4acToTa 1 (aza | cepenoBuIll, YTBOPEHHs TIHI | 3aCTOCYBAHHS B
rapMOHIYHUX KOJMBAaHb. | Ta  MIBTIHI, MICSYHI  Ta | TEXHIL, 30KpeMa
KonuBanHs BaHTaxy Ha | COHSUYHI 3aTEMHEHHS, | TOIIMPEHHS
MIPYXKHUHI. 3aJIOMJICHHS CBITJa Ha MEXI | IOIEPEUHHX 1
MaremaTuuHui JIBOX CEPENOBUILI, | ITO3I0BXKHIX XBWJIb,
MAasITHUK, nepiof] | CKIHUEHHICTh IIBUJIKOCTI | [IPaKTHYHE
KOJIMBaHb NOIIMPEHHS CBITJIA 1| 3aCTOCYBaHHS 3BYKOBHX
MaTeMaTUYHOTO paioXBHUIIb TOIIO. Ta YIIBTPa3BYKOBUX
MasSTHHUKA. DyHIaMEHTAJIbHI XBWJIb y TEXHILI],
ITeperBopennsa  eneprii | gocaigm:  I.  Tepna;  O. | Bukopucranns
npu rapmoHiunux | [Tomosa Ta I'. Mapkoni; I. | enexrpomarniTaoro
xonuBaHHAX. Bumymieni | Hetortona, 1. Ilymoa ta B. | BumpomidroBanHs
MEXaHIYHl KoOJIMBaHHA. | PeHTrena. pi3HHX JiaIra3oHiB,
SIBuie pe3oHaHcy. OcHoBHi NOHATTSA: | 3aCTOCYBAHHS SIBHIII
[Tommpenss rapMOHIYHI KOJIMBAHHS, | iHTep(EepeHIIii Ta
KOJMBaHb Yy TIPYXHUX | 3MIIICHHS, aMIUTITY/a, | MoasSpU3aLii CBITJIA,
cepeloBUIIAX. nepiox, dYactora 1 (asa, | BAKOPUCTAHHS
[Torrepeuni Ta | pE30HAHC,  IIONEPEYHl  Ta | IiHiiYacTHX CIEKTPIB;
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IIpeameTHi ymiHHA Ta

HasBa po3ainy, remu 3HaHHA CIOCOo0M HABYAJIBbHOI
AiSIJILHOCTI
MIO310BKH1 XBHJI. | IO3J0BXKHI XBWJII, JIOBXHMHA | ®  3aCTOCOBYBATH
JloBHHA XBWII. 3B SI30K | XBWJIl, MIBUJKICTh 1 TYYHICTb | OCHOBHI TOHATTA Ta
MDK JIOBKMHOIO XBWJI, | 3BYKY, BHCOTa TOHY, IH(pa- | 3aKoHU IS

HIBUKICTIO il | Ta yIOBTPa3ByK, BUIbHI Ta | KOOIMBAJILHOIO PyXy i
MOIIMPEHHS Ta | BAMYIIEH]  €JEKTPOMArHiTHI | XBUJIBOBUX  IIPOILIECIB,
1epi010M (4acTOTO0). KOJIMBaHHS, KOJIUBAJIbHUH | (hopMyJIH VTS
3BYKOBI XBHIIL. | KOHTYP, 3MIHHUM  CTPYM, | Bu3Ha4eHHs (Di3UUHMX
[IBuAKICTH 3BYKY. | p€30HAHC,  ABTOKOJMBAHHS, | BEJIMUUH Ta ix
['yunicte  3ByKy  Ta | aBTOKOJIMBAJIbHA CUCTEMA, | OIMHMIIb, MAaTEMAaTHUHI
BHCOTa TOHy. IH(Qpa- Ta | mepiox (4acToTa) BUIBHUX | BUpa3H 3aKOHIB;
yJIbTPA3BYKH. €JIEKTPOMArHITHUX KOJIMBAHb | @  BU3HAYATH  MEXI
EnexkrpomarHirHi B  EJIEKTPUYHOMY KOHTYDI, 3aCTOCYBaHHsS 3aKOHIB
KOJIUBAHHA 1 XBWJIL | CJICKTPUYHHUU PE30HAHC, FCOMCTpI/I‘-IHO'l' OIITUKH;
BinbH1 enekTpoMarHiTHi | 3MiHHUN €EKTPUUYHHUMN CTPYM, | o TIOPiBHIOBATH
KOJIMBAHHS B | KoediuieHT  TpaHchopMalli, | ocoGmuBOCTI  KOIMBAHE
KOJIMBAJIBHOMY KOHTYPI. | €IEKTPOMAarHiTHI XBUI, | 14 XBIIE pi3HOi
HeperBopeHHst eHeprii B | ontuyHa cuia  Ta  QOKYC | ppuposy, CIIeKTPH
KOJIMBAIbHOMY KOHTYPI. | JIH3H, TOKa3HHUK 3aIOMICHHS; | ByripOMiHIOBAHHS Ta
BiracHa wacTora 1 mepiof | ToBHE BiJOWBaHHS, Kepena TIOTTMHAHHS,
€JIEKTPOMAarHiTHUX KOTePEeHTHOTO e DO3DI3HSATH:
KOJIMBaHb. BUIIPOMIHIOBaHHS, nonepeuHi Ta
Bumymieni inTepdepenis,  AUGPaKUis, | o30pKHi XBHJTI,
:e;HG.KTpI/i‘—IHl KONWBAHHA. | AHCTIEpCit, TONAPU3ANIA | pypoMiHIOBAHHS
MIHHUHA ~ €JIEKTPUYHUH | CBITJIA. : : .
CTPYM. ['eneparop | IneanizoBani Mozjei: I,)IBHI;)SSI;iI;;i(:TIE,
3MIHHOTO _ cTpymy. MaTeMaTHVqHI/HZ MaATHUK, | |) p03anYHI.<OBi
EnexTpuuHuii pe30HaHC. | i1eabHUN KOJMBANBHUA | 5770ui  3actocoBykoum
Tpancdopmarop. KOHTYP. byHKITOHATBHI
[Tepenaua 3akoHu, MPHHIMIM: | o000 oo MidK
eNeKTPoeHeprii Ha | PIBHAHHSA HE3ATYXAIOUMX | oepopmuvu disudaHIMH
BEJTHKI Bi/ICTaHi. TapMOHIYHUX KOJMBAHD, | poypmami, Ha:
EnextpomarHithe 3aKOH IPSMOMIHIHOTO | oo i re nepiony
nore. EneKTpOMngiTHi MOMMPCHHS CBiTIIa B | placHHX KOJMBAHb B
XBIJ Ta INBHAKICTH iX | ONHOPIAHOMY  CEPENOBHINL, | panavierpip  crcTemu;
MOMHUPEHHS. [Ixaa HE3IOKHOCTI  MOUTMPEHHS | 5oy 36epeKEHHS
CJIIEKTPOMAarHiTHUX | CBITJIOBUX  MyHKiB, 3aKOHH | ayenrij B
XBUJTb. BractuBocTi | BitOMBaHHS Ta 3aJIOMJICHHS KONHBATHHOMY
€JIEKTPOMATHITHOTO XBUIb, YMOBM BHHMKHEHHA | pooyeci:  rapmomiumi
BUIPOMiHIOBAHHS iHTEepEepeHIIIITHOTO N KONMBAHHS,  JIOBXKIHY
PI3HHX JiaNla30HIB. MaKCUMyMy —Ta  MIHIMYMY; | ypppi. 3AKOHM
Onruka. npuHLMI [ rorreHca. reOMETPUYHOI  ONTHKH,
[TpsiMOITIHINHICTH Teopii:
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Ha3sga po3niny, Temun

3HaHHA

IIpeameTHi ymiHHA Ta
CIoco0u HABYAJLHOI
TiAJIBHOCTI

NOIIMPEHHSI CBITIA B
OJIHOPIAHOMY
cepenoBuii. [IBuakicTh
CBITJIa Ta il
BUMIPIOBaHHS.

3aKOHA BIJOMBAHHA
CBITJIA. [To6ynoBa
300pakeHb, SKI  Jae
TUIOCKE JI3epKaIo.

3aKOHU 3aJIOMJICHHS
cBiT/Ia. AOCONIOTHUM 1
BIIHOCHUI  NOKa3HUKH
3aJIOMJICHHS. [ToBHe
B11OMBaHHSL.

Jlinza. OnTuyHa cuia
nia3u. dopmyna TOHKOL
JIH3H. [ToOGynoBa
300pakeHb, fAKl  Ja€
TOHKa JI1H3a.

[aTepdepentis
CBiTNIAa Ta il TpPaKTUYHE
3aCTOCYBaHHS.

Hudpakuis  cBiTia.
HudpakuiiiHi rpaTku Ta
1IX BHUKOPUCTAaHHA JUIA
BU3HAYCHHS  JOBXKHHHU
CBITJIOBOI XBHIII.

Hucniepciss  cBITA.
HenepepBauit 1
JTHIAYATHH CIIEKTPH.
CriekTpanbHU aHai3.

[Tomsipuzartist cBiTia.

OCHOBU Teopii
€JIEKTPOMAarHiTHOTO MOJIS.

IIpakTu4yHe 3aCTOCYBAaHHS
Teopii: nepena®)
EIeKTPUYHOI  eHeprii  Ha
BiJICTaHb, nepenaya
iH(popmamii 3a JOMOMOIOKO
€IeKTPOMAarHiTHUX XBUITb,
pajionokaiisi, BUKOPUCTAHHS
€JIEKTPOMArHiTHOTO
BUITPOMIHIOBAHHS PI3HHUX
Jllana3oHiB, 3aCTOCYBaHHS
aBulll  iHTepdepeHmii  Ta
noJIsIpr3altii CBITIJIa,
BUKOPUCTAHHS  JIHIAYATUX
CHEKTPIB, CHEKTPAJIbHUI
aHai3;

IPUHIAT 11 BUMIPIOBaTHHUX
npuIaiiB Ta TEXHIYHUX
IIPUCTPOIB:  I'€HEpaTop Ha
TPaH3UCTOPI, reneparop
3MIHHOTO CTPyMY,
Tpanchopmarop,
HAWUMPOCTIMNN
paaionpuiiMady,
doTtoamnapar,
amapar, Jyma,
CBITJIOBOJI, CIIEKTPOCKOII.

OKYJISIPH,
MPOCKIIHUH

MIKPOCKOII,
4)

dbopmyIly TOHKOI JIIH3H;
1HTEpPEPEHIIII0 Ta
nudpaKIlio CBITIA;

2) 3agadi Ha aHali3
rpadikiB HE3aTyXarunux
(rapMOHIYHHX) Ta
3aTyXar4yuX KOJUBaHb,
3QJIEKHOCTI  aMILTITY A
BUMYIIICHUX KOJUBaHb
BiJl 4acTOTH
30BHINTHBOT
Mep1oAUIHOL CHUJIH,
300paxeHHs X011y
CBITJIOBUX IIPOMEHIB Ha
MEXi JBOX IPO30PHX
CEpeIOBUIII;
300pa’keHb, OTPUMAHHX
3a JI0TIOMOT 010
MJIOCKOTO J3epKajia Ta
TOHKOI JIIH3H;

3) xomOiHOBaHi 3ajadi,
TUTSt PO3B’sI3yBaHHs
SIKMX
BUKOPHUCTOBYIOTHCS
TTOHSTTS 1
3aKOHOMIPHOCTI PI3HUX
pOo3aUTIB (PI3UKH;

4) 3a/1adi, K1
nepeadavarTs 00poOKy
Ta aHaji3 pe3yJbTaTiB

CKCIICPUMEHTY,
MIPEACTABICHUX Ha
doto abo
CXEMaTUIHOMY
PHCYHKY;

CKJIaIaTh 1aH

BHUKOHAHHS IOCHIIIB Ta
€KCIIEPUMEHTIB, pOOOTH
3 BHUMIPIOBAJIbHUMU
MpHIaIaMu Ta
MPUCTPOSIMHU, (30Kpema,
TIJIIOM Ha HUTIT),
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IIpeameTHi ymiHHA Ta

HasBa po3ainy, remu 3HaHHA CIOCOo0M HABYAJIBbHOI
TiJILHOCTI
reHepaToOpoM Ha
TPaH3UCTOPI,
TpaHchopMaTopom,
JDKepenaMu CBITJIA,
IUIOCKUM  JI3€pKaJioM,
JIH3010, MIPO30POIO0
IJIOCKOMApajeabHOIO
IJIACTHUHOIO,
mudpakIiiHIMHA
IpaTKaMH.
KBAHTOBA ®I3UKA. EJEMEHTH TEOPII BIZTHOCHOCTI
Enementn Teopii | fAlBMma i mpomecu: pyx | YMiITh:
BiIHOCHOCTI. [IpyHIMIIN | €IEMEHTADHUX YaCTHMHOK Y | ® pO3Ii3HaBaTH
(moctynatu) TEOPIi | IPUCKOPIOBAYaX,  BIAKPUTTS | IPOSBU KBaHTOBHX
BITHOCHOCTI CIIEKTPaJIbHUX MiHIA, | GBUII 1 [POILECIB Y
Eiinmrerina. pPal0aKTUBHOCTI, 130TONH, | IPUPOAI Ta ix
PensiTuBicTChbKUI 3aKOH | BTpaTa METaJIlaMU | IPaKTHYHE
N0AaBaHHs IIBUAKOCTEH. | HETATUBHOTO  3apsly  IIPH | 3aCTOCYBaHHS B
B3aemo3B’a30k Macu Ta | ONpOMIHEHHI] CBITJIOM, | TeXHill, 30KpeMa
eHeprii. 3aJIeKHICTD €Heprii | (akris, 110
CeiTi0Bi  KBaHTH. | QOTOEIEKTPOHIB BiJl YaCTOTH | MiATBEPIKYIOTH
I'imoresa ITnanka. Crana | cBiTJIa 1 HE3aJIEKHICTh BiJ[ | BUCHOBKH CHEIaIbHOL
[Imanka. KBanatu cBiTia | itoro IHTEHCUBHOCTI, | Teopil BIJTHOCHOCTI;
(poTonm). nudpakiist (GOTOHIB  Ta | gBuUM, 110
®otoeeKT Ta HOro | eJIeKTPOHIB. MIATBEPKYIOTh
3aKOHHU. PiBHsAHHSA PDyHIaMeHTAJIbHI KOPITYCKYJISIPHO-
Eiinmrenna s | mocaimm: A. CromeroBa; Il. | xBunpoBuit Ty alti3zm
dboTtoedekTy. Jlebenena; E. Pezepdopna; A. | BmactuBocTeli  cBiTIIA;
3actocyBaHHs bekkepens. BUKOPHCTAHHS 3aKOHIB
dotoedekTy B TEXHIL. OcHoBHI NOHATTHA: | horoeeKTy B TEXHILI,
Tuck cBitna. [ocmin | kBantu  cBiTiia  (hOTOHM), | METOMIB
JlebeneBa. (oToedeKkT, 4YEepBOHA MEXKA | CIIOCTEPEIKEHHS i
Atom Ta aromHe | oToeeKTy, THUCK CBITJIA, | peecTparil
siApo. 130TOMH, Pazi0aKTUBHICTD, | MiKPOYaCTUHOK;
Hocnin Pesepdopna. | anbda- 1 OGeTa-4aCTUHKY, | @ pO3Pi3HATH: BUIH
SAnepHa Mopenb aTroma. | raMMa-BUIPOMIHIOBaHHS, CIIEKTDIB,
KBanToBi IIOCTYJIATH | KBAHTOBUI XapaxkTep | pamioaKTHBHOCTI;
bopa. BunpomiHtoBaHHSI | BUTIPOMIHIOBaHHS 1| e TOPiBHIOBATH
Ta TMOIJIMHAHHS CBITJA | MOIJIMHAHHS CBITJIA aTOMaMH, | ocoGIMBOCTI TpeKiB
aTOMOM. Y TBOpeHHs | iHIyKOBaHE MiKPOYaCTHHOK y
JIHIAYAaCTOr0  CIEKTPA. | BUIIPOMIHIOBAHHS,  IIPOTOH, | eeKTpHYHOMY i
Jlazep. HEUTPOH, sJIepH1 CUJIH,
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IIpeameTHi ymiHHA Ta

HasBa po3ainy, remu 3HaHHA CIOCOo0M HABYAJIBbHOI
AiSIJILHOCTI
Cknag siapa aroma. | pagloaKTUBHUMN po3Mmaj, | MarHiTHOMY TTOJISIX;
[30TONN. Enepris | nepion HaIBpO3Majy; | yTBOPEHHS pI3HHX
3B'SI3Ky aTOMHHX SJIEp. | CHEPTisl  3B’S3Ky  aTOMHHX | BU/IIB CIIEKTPIB,
Anepni peakmii. [loain | sep, nedexT Mac, | 3araJibHl  OCOOJIMBOCTI
aaep ypaHy. SnepHuil | eHepreTHYHUN BUX1J] SAEPHUX | MPOIIECIB, 10
peaktop. TepmosinepHa | peakiliii, JaHIIOroBa sjepHa | BiIOYBalOThCA npu
peaxirisi. peaxiiisi, KpUTHYHA Maca. pa/lioaKTUBHOMY
PamioakTuBHICTB. IneanizoBani MojeJi: | po3maal  saep, YMOBH
Anbda-, Oera-, ramMma- | IuTaHETaApHA MOJICIb AaTOMa, | BAHUKHCHHS
BUTIPOMIHIOBaHHSI. MPOTOHHO-HEUTPOHHA MOJIENb | JTAHIFOTOBO1 Ta
Meronun peecTpauii | siapa. TEPMOSIIEPHUX PEaKIIi;
10HI3YIOUOTO 3akoHu, NPUHIMIMY, | IpUpoay anbda-, Oera-,
BUMPOMIHIOBaHHS. rimore3u: IMOCTyJaTH TEOPii | raMMa-

BIJIHOCHOCTI, 3aKOH 3B’SI3KY
MDK Macolw Ta EHEpri€lo,
3aKOHU dboTtoedexTy,
piBHsHHS EitHmTedina s
dboToedekTy, KBaHTOBI
nocrynatu  bopa,  3akoH
Pagi0aKTUBHOTO posmany,
rinore3a [lnanka.

Teopii: ocHOBU cneriaabHOI
Teopii BIJHOCHOCTI, TeOpii
dboToedekTy,
KOPIYCKYJISIPHO-XBUJILOBUI
Iyani3m, Teopii OyJJ0Bu aTomMa

BUIIPOMIHIOBaHb;

® pPO3B’SI3yBaTH:

1) po3paxyHKOBI1
3a/ayi, 3acTOCOBYIOUU
byHKITIOHATBHI
3aJIEKHOCTI MIXK
OCHOBHMMH (DI3UYHUMU
BEIMYMHAMU, Ha!
pENIATUBICTCHKUI 3aKOH
J0JJaBaHHS
LIBUIKOCTEH,
3acTocyBaHHs (hopmyn
3B’A3Ky MDK MAacoro,

Ta AApa. IMITyJTECOM Ta
IlpakTH4He 3aCTOCYBaHHS | eHEPIiclo;

Teopii: 3aCTOCYBaHHS | 3aCTOCYBAHHS
doToedexry, OynoBa 1| KBAHTOBMX IIOCTYJIATiB
BJIACTUBOCTI aTOMHHX sfA7ep, | Bopa 1o  mporecis
NOSICHEHHS JIHIMYACTUX | BUIPOMIHIOBAHHSA ~ Ta
CIEKTPIB BUITPOMIHIOBAHHS Ta | TOTJIMHAHHS eHeprii
NOIVIMHAHHSA,  3aCTOCYBAaHHA | aTOMOM; 3aCTOCYBaHHs
nas3epiB, sANEpHA €HEPIeTHKa, | piBHAHHA  EilHmireiina
OPUHIMI J1i BUMIPIOBAJIbHUX | 1JIs doToedekry,
OpwiagiB  Ta  TEXHIYHUX | CKIaAaHHS PIBHSIHB
IPUCTPOIB: (OTOENEMEHT, | anepHuX peakuiil Ha
doTopene, MNPUCTPOIB IS | OCHOBI 3aKOHIB
peectpartii 3apAMIKEHUX | 30€peKEHHS;
YaCTHHOK, Jla3ep, SAAEPHUH | po3paXxyHOK  aeeKTy
peaxkrtop. Mac, e€Heprii 3B’S3KYy
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Ha3sga po3niny, Temun

3HaHHA

IIpeameTHi ymiHHA Ta
CIoco0u HABYAJLHOI
TiAJIBHOCTI

aTOMHHX sanep,
€HEPreTUYHOTO BHXOIY
AIEPHUAX peaxiiiif;
3aCTOCYBaHHS 3aKOHIB
30€peKECHHS  IMITYJIbCY
Ta EHEprii J0 OIuCy
31ITKHEHb
MIKpPOYaCTHHOK;
3aCTOCYBaHHS  3aKOHY
PagioaKTUBHOTO
po3magy, BU3HAYCHHS
nepioay HamiBpo3Mmamuy;
2) 3ajauyli  Ha  aHami3
rpadikis 3MiHU
KUTBKOCTI
paloaKTUBHUX saep 13
4acoM, EHEePreTUYHHUX
Jiarpam TOTJIMHAHHS Ta

BUIIPOMIHIOBaHHS
CBITIJIA;

3) 3agaui, SIK1
nependavyaroTh
00poOJyieHHST Ta aHami3
pe3yJbTaTiB
CKCIICPUMEHTY,
nokazaHux Ha (orto abo
CXEeMaTHIHOMY
PHUCYHKY, 30KpemMa
1010 BU3HAYCHHS
XapaKTEPUCTHUK
CJIEMEHTAPHUX
YaCTHHOK abo sjaep 3a
(b oTO3HIMKaMHU ix

TpekiB  (30kpeMa B
Mar”iTHOMY I10JI1);

e poOuru
y3arajJbHEHHS 1100
BJIACTUBOCTEMN
PEUYOBHHH Ta IOJISL.

20



IV. KPUTEPIN OIIIHIOBAHHS BCTYITHOI'O BUITPOBYBAHHSI

Berynne BunpoOyBanHs 3 ¢i3uku 38 3aBganb. MakcumalibHa KUJTBKICTH OalliB,
Ky MOXHa HaOpaTu, MpaBUJIHLHO BUKOHABIIIH BC1 3aBIaHHs, — 64.

Tunu 3aBJIaHb Ta CXEMHU HapaxXyBaHHS 0aJ1iB 3a BUKOHAHHSA 3aBAaHb

®opma / onnc 3aBIaAHHSA

Cxema HapaxyBaHH# 0aJjiiB

3aB1aHHA 3 BHOOpPOM OJIHi€L
NPaBUJIbHOL BiAnoBiai (Ne1-20).
3aBoaHHA Ma€ OCHOBY Ta YOTHPH
BapI1aHTH BIAMOBI/I, 3 SKUX JIMIIE OJUH
MPaBUJILHUM. 3aBIaHHA BBAKAIOTh
BUKOHAHMUM, SKIIO aOITypi€EHT I103HAYUB

BIJINOB1/Ib Y OJIAaHKY BiAMOBIIEH.

0 abo 1 Gamn:
1 Oam, SKIOI0O BKa3aHO TPABWIbHY
BigmoBinb;, 0 OamiB, SKIIO BKa3aHO

HENpaBWIbHY BIAMNOBIAb, a00 BKa3aHO
OuIpIIe OJHIET BiAMMOBIAl, ado BIIIOBIII
Ha 3aBIaHHS HE HAJaHO

3aBaaHHs HA BCTAHOBJICHHA
BignmoBiaHocTi («ioriudi mapmy») (Ne2l—
24). 3aBmaHHs Ma€ OCHOBY Ta JiBa

CTOBMNYMKHM  1HGOpMAIll, TO3HAYEHUX
mudppamu  (JiBopyd) 1 OykBaMmH
(nmpaBopy4).  BukoHaHHs  3aBIaHHS
nepeadavae BCTAHOBJICHHSI B1JIMTOBIIHOCTI
(YTBOpPEHHSI  «JIOTIYHUX  Map») MIX
iH(dopMarri€ro, mo3HadYeHo0 IudpamMu Ta
OyKBaMH. 3aBHaHHs BBAKAIOTh

BUKOHAHUM, SKIIO AaOITypi€HT 3poOuB
MO3HAYKU HA IMepeTuHax psAnKiB (uudpu
BiJ1 1 10 4) 1 kosoHOK (OykBH Bix A 110 /1)
y Tabnuil 6JlaHKa BiAMOBiACH

0,1,2,3 abo 4 6anu:

1 ©O6am — 3a KOXHY MpaBUIbHO
BCTAHOBJICHY BIAMOBITHICTh («IOTTUHY
napy»); 0 OamiB 3a Oynb-AKy <«JIOTIYHY
napy», SIKIO 3po0JieHO OulbIle OJIHI€]
MO3HAYKU B pAAKY Ta/abo kojoxii; 0
OaB 3a 3aBJIaHHS, SKIIO HE BKa3aHO
YKOJIHO1 MPaBUILHOI BIJIIIOBITHOCTI
(«moriuHoi mapu») abo BIANOBiAI Ha
3aBJIaHHS HE HAJIaHO.

3aBnanHa BiAKpuUTOi popmu 3
KOPOTKOIO BigmoBimaio Ne25-38):

— CTPYKTYpOBaHe 3aBAaHHsA (No25-28)
Ma€ OCHOBY Ta Bl YACTUHHU U
nepeadavae po3B’sI3yBaHHS 3a/1aui.
3aBaHHS BBaXKAIOTh BUKOHAHUM, SIKIIO
a01Typi€HT, 31HCHUBIIIM BIIITOB1IHI
YHCJIOBI PO3paxyHKH, 3a1HCas,
JOTPUMYIOUUCH BUMOT 1 TIPaBUII,
BIMOBI/I IO KOYKHOI 3 YaCTUH 3aBIaHH

CTPYKTYpPOBaHe 3aB/IaHHSI:
0, 1 abo 2 Ganu:

1 Gait — 3a KOXKHY MPaBUILHO BKa3aHy
BiamoBige; 0 OaiiB, SKI0 BKa3aHO OOM/IBI
HETpaBWIbHI BiJIMOB1i, 00 BIAMOBiAl Ha
3aBJaHHs HE HAIAaHO,

HECTPYKTYPOBAaHe 3aBJIAHHS:

0 abo 2 Oamu: 2 Oanu, SKIIO BKa3aHO
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B OJ1aHKY BiAMOBIIEH;

—HEeCTPYKTypoBaHe 3aBaaHHs (No29-
38) Mae ocHOBYy Ta Tmepembadae
pPO3B’sI3yBaHHs 3a/1a4i. 3aBIaHHA
BBAXKAIOTh BUKOHAHUM, SKIIO abiTypi€eHT,
3MIMCHUBIIH BIAMOBIAHI YHUCIIOB1
pO3paxyHKH, 3alHcaB, JOTPUMYIOUHCH
BUMOI' 1 MpaBWJI, KIHLEBY BIJANOBIJIb Yy
OJaHKy BIAMIOBiACH

npaBwibHy BiAmoBias; 0 OamiB, SKIIO
BKAa3aHO HEMpPaBWIbHY BIANOBIAL, a0o0
BIJIIIOBI/Il HE HAJAHO

TABJIALS

nepeBeAeHHs TeCTOBUX 0aJIiB, OTPUMAHMX BCTYITHHKOM 32 BUKOHAHHS 3aB/I1aHb
BCTYIHOIO iciuTy 3 (Pi3MKH, Yy PEHTHHIOBY OLIHKY
( 3a mkaJsorw 100 — 200 6aiB)

TecToBHUi 0aJ PeiiTunrona TecToBHH 0aJ PeiliTunrona
oninka 100-200 ominka 100-200
0 HE CKJIaB 34 164
1 HE CKJIaB 35 166
2 HE CKJIaB 36 167
3 HE CKJIaB 37 169
4 HE CKJIaB 38 171
5 HE CKJIaB 39 173
6 HE CKJIaB 40 174
7 HE CKJIaB 41 176
8 HE CKJIaB 42 177
9 HE CKJIaB 43 179
10 HE CKJIaB 44 180
11 HE CKJIaB 45 182
12 HE CKJIaB 46 183
13 100 47 184
14 104 48 185
15 108 49 186
16 112 50 187
17 116 51 188
18 120 52 189
19 124 53 190
20 128 54 191
21 132 55 192
22 135 56 193
23 138 57 194
24 141 58 195
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25 144 59 196
26 147 60 197
27 149 61 198
28 152 62 199
29 154 63 200
30 156 64 200
31 158
32 160
33 162
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V.3PA3KHU TECTOBUX 3ABJIAHb

1. Ilpukaan 3aBaaHHga 3 BUOOPOM OHi€l npaBuibHOI Bixnosini (Nel-20).

BanTax macoro 2.25 Kr miABIIIEHO JO HEBArOMUX CTEPKHIB (AUB. PUCYHOK).
3'ennanng y Toukax A. B, C € mapnipaumu. Kyt BAC nopiBHioe 30°. Buznaure cuiy,
IO PO3TArye CTepxeHb 4B. Baxaire, wo g = 10 M/c? .

i

A b B r

11,25 22,5 33,75 45
2. llpukaaja 3aBJaHHS HA BCTAHOBJICHHH BinnoBigHocTti (Ne21-24):

VY 3BuyailHux ymoBax Boja 3amep3ae npu Temneparypi 0 °C. A kpamivHKu
BOJIY, 3 SIKMX CKJIQIAIOTHCSI XMapH, TOYMHAIOTh 3aMeP3aTH TUIbKU MIPU OXOJIOHKEHHI
HKk4ye MiHyc 17 °C. YKaxiTh, iK€ TBEPJPKCHHSI 11€ TTOSICHIOE:

Ay BOJU TOraHa TEIUIONPOBIAHICTb;

b 3aBaxkae coHsUHE BUIIPOMIHIOBAHHS;

B 3aBaxarOTh CHJIM MOBEPXHEBOI'O HATATY;

I' y xmapax BiICyTHI IIEHTPH KpHUCTaJ13aIlii;

3. Ilpukjiag CTPYKTYpPOBAaHOIr0 3aBAAHHA BiIKpUTOi (GopMH 3 KOPOTKOI

BianmoBigao (Ne25-28):

YacToTa BUIBHUX €JIEKTPOMArHiTHUX KOJMBAaHb Y KOHTYp1 JopiBHIOE 20 K u.
Busnaure yactoTy, Ko KoHAeHcaTop eMHICTIO 0.2 MK®D 3aMIHUTH KOHJEHCATOPOM
€MHICTIO 5 MKOD.

4. Ilpukiaax HeCTPYKTYPOBAHOIO 3aBJAaHHHA BiIKpUTOI (GOpMH 3 KOPOTKOIO

BiamoBimao (Ne29-38):

[IpssMuii MPOBIAHUK PO3TAIIOBAHWNM B OJHOPIIHOMY MAarHiTHOMY TOJII 3 IHIYKIIIEIO
0.2 Tn nepneHAMKYJISIPHO 10 JiHIN 1HAYKIII. Bu3Haure, 3 KOO CHIIOIO Ji€ MOJEe Ha
MPOBITHUK, SKIIO HOTO TOBXKUHA JOPIBHIOE 5 CM. a CHJIa CTPyMY B HhOMY - 4 A.

24



VI. CIUCOK JIITEPATYPH

1. bounnapenko M.B., ®i3uka. KonTponbsHi poOoTu (piBeHb ctanmapty). 11 ki
€smaxosa O.M. X. : I'imnasig, 2014. 210c.

2. boxunosa @.41., Kiproxin M.M., Kiproxiaa O.0. ®i3uka miapydHuk 1 7 Ki
3araJbHOOCBIT. HaBY. 3aKyajiiB. XapkiB : Bun-Bo «Panok», 2015. 127¢.

3. boxwunosa @.41., Kiproxin M.M., Kiproxina O.0. ®izuka (miapyysHuk) g 9
KJI. 3arajibHOOCBIT. HaBY. 3akyiaiiB. XapkiB : Bua-Bo «Panox», 2015p. 187c.

4. bap’sxtap B.I'., boxunoa @.A.dDizuka (migpyunuk) gns 10 ki
3arajibHOOCBIT. HaBY. 3aKyIaiiB. XapkiB :Bua-Bo «Panox», 2015. 210c.

5. boxunosa @.41., Kuproxina O.0., Kiproxin M.M. ®i3uka (nigpyyHuk) as 11
KJI. 3arajiIbHOOCBIT. HaBY. 3aKJaiiB. XapkiB : Buja-Bo «Panoky», 2015. 225c.

6. I'onuapenko H. M., Antuky3 O. B., 3acekina T. M. , HaBuanbHO-MeTOAMYHUI
koMIiekT «Pi13uka 7 knac, 8 kiac» X. : I'imaazig, 2015. 220 c.
7. I'eanenmreiin JI. E., ®i3uka. 3ommt nus nabopatopHux pooit. 7 ki. Kupuk

JILA., X. : T'imua3zis, 2015. 210 c.

8. I'eanenmreiin JLLE., Tenpdprar I.M., Kupux JILA. ®izuka. 3ommt mis
nabopaTopHux pooOiT. 9 k.., X. : I'imuaszis, 2018. 215c¢.

0. I'eanenmreiin JI.LE ®isuka. 3ommrt mist mabopatopaux pooOit. 10 wr., X. :
[Nimnuazis, 2018. 195 c.

10. Cutauk C. II., 30ipHUK 3a1a4, KOHTPOJBHI Ta CaMOCTIHHI poOOTH 3 (I3UKH.
AxanemMiunuii pieeHb. HaBuanbna kaura, borgan; 2014. 250c.

11.  Curauk C. II., ®3uka. 3omuT uisi KOHTpoJbHUX poOiT.11 kin. HaBuanbHa
kuura , borman; 2014. 185c.

12.  Cupotiok B.Jl. ®i3uka (nmiapyunuk) 8 k. 3omiak-EKO, BJI «Ocsitay, 2015.
256c¢.

13.  Crpyx H., ®i3uka. 3omur 115 1adboparopaux pooOit. PiBens ctangapry. 11 ki
Tepuonins: [Tinpyunuku 1 mociouukw.; 2015. 190c.

14.  Crpyx H., ®i3uka. 3omut 1y1st 1abopaTopHUX POOIT, TSt § KII. 3aralbHOOCBIT.
HaBy. 3aknafiB. TeprHomnins: [linpyunuku 1 mocioaukm, 2015p. 157c.

25



