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IHPOI'PAMA
(axoBOro BCTYNmHOro BUNPOOYBaHHSI
3 pizuku
JJIS BCTYILY HA HABYAHHSA 1Sl 3100yTTH cTynenss Maricrpa

3a cneniaabHicT0 014 Cepeans ocBiTa (Pizuka)

MMOSACHIOBAJIBHA 3AITUCKA

Mertoto (haxoBoro BCTYNMHOT'O BUIPOOYBaHHS 3 (PI3UKHM € MepeBipKa piBHS 3HAHb,
BMIHb 1 HABUYOK 3 (yHJIaMEHTAJbHUX PO3AUTIB (PI3UKH BCTYIHHUKIB, SIKI MalOTh OCBITHIN
CTYIIHb «OaKanxaBp», «CIEUIATICT», «MaricTp» Ta 0a)xarThb OTPUMATH OCBITHIM CTYMHIHB
«marictp» 3a cnenianbHicTio 014 Cepenns ocita (Dizuka).

B mporonoBaniii mporpamMi (p)axoBOro BCTYITHOTO BHUIPOOYBaHHS BPaxOBaHO, IO
«Marictp» (i3UKH MOBUHEH 3a0€3MeYuTH MeBHI (POpMH MenaroriqyHoi JisSTIbHOCTI 3T1IHO
raJly3eBOro CTaHJIapTy BHIIOI OCBITH:

1. Emmipuuni gociimpkeHHs QI3UYHUX CUCTEM.
2. TeopeTnyHi JOCIII>KSHHS.
3. IloegHaHHS eMIIPUYHUX 1 TEOPETUYHUX JAOCIIKEHb (PI3MYHUX CHUCTEM.

VY BIANMOBIZHOCTI 3 KBami(iKaI[IHHOK XapaKTePUCTHKOK (axiBeIlb CHEIiaJbHOCTI
014 Cepenns ocBita (Pi3mka) — 11e BUKJIaAa4, BUUTEIb (DI3UKH, IO BOJIOJIE OCHOBAMH
CydacHHMX TeJaroriyHuX TEXHOJIOTIH Ta METOJaMH OpraHi3alliifHO-yMpaBIiHCEKOT pOOOTH
y BUIIUKA Ta 3arajbHOOCBITHIM IITKOJI1, Ma€ 3HAHHS 3 OKPEMHUX PO3ALTIB (Pi3UKH Ta BMIHHS
iX MPaKTUYHOTO BUKOPUCTAHHS, aHAIII3Y Ta ampoOartii .

[Iporpama mepenbavae, Mo po3risa (QI3UYHUX SBUIN, MOHSITH, 3aKOHIB 1 TEOpid
IPYHTYETHCS Ha 3HAHHAX KYPCIB 3arabHOI 1 TEOPETUYHOT (QI3HUKH.

Binnosinatoun Ha 3anuTaHHs 3 (i3MKH, BCTYITHUK IIOBUHEH MPOJIEMOHCTPYBATH:

BMIHHSI BOJIOIITH MIEBHUMHU HaBHYKAMH JOCITITHAIILKOTI METOIMYHOT pOOOTH;
- 3HAHHS OCHOBHUX TOHSTH, 3aKOHIB, TEOPi Cy4acHOI (i3HKH;

- JIOCTaTHIO 0013HAHICTH B iX €KCIIEPUMEHTATBHOMY IiITBEP/’KSHHI,

- BMIHHS UTIOCTPYBAaTH CBOIO BIJIMOBIIb MPUKIIAJAMHU 3 BIACHOTO JIOCBIY.

Berynne BunpoOyBaHHsI IPOBOAUTHCS Y (POpMI MHUCHMOBOIO TECTYBaHHS.



3MICT IPOI'PAMHA

PO3JILI 1.

1. Mexanika

BCTVIIL. Marepis 1 pyx, npoctip 1 yac. MarepianbHa €IHICTH cBity. [Ipenmer 1
MeToau (Pi3UKU. 3MICT 1 CTPYKTYypa Pi3uKu. 3B’ 30K (PI3UKHU 3 IHILIUMHU HAyKaMH Ta il posib y
TMi3HAHHI HAaBKOJIMIIIHBOTO CBITY.

[Ipenmer 1 3aBHaHHS KIACUYHOI MEXaHIKUA. [CTOpMYHMN OINIf[ PO3BUTKY MEXaHIKH.
®di3uyH1 BEWYNHM Ta X BUMiptoBaHHs. CrcteMa oIMHUIb. PO3MIpHICTh (DI3MUHUX BEJTUYHH.

1.1. KinemaTuka MaTepiajibHOI TOYKH

3anaui kiHemaTtuku. KnacuuHi ysiBIeHHS mpo mpoctip 1 yac. Cucrema BUITIKY.
Eranonn poBxkuHM 1 yacy. MarepianbHa Touka. Kiacudikamis MexaHIYHUX pyXiB
MmarepiajibHOi TOUKU. BinHOCHICTB pyXiB. Pajiyc-BeKTOp, BEKTOPH MEPEMILLIEHHS], IIBUIKOCT1
1 mpuckopennsi. Kinematnuni piBHsHHA. [IpunHimn He3anexxHocTi pyxiB. JlogaBaHHs
IIBUJKOCTEN 1 MPUCKOPEHb.

Pyx Touku no xoiy. KyroBa mBUAKICTS 1 pUcKOpeHHs. JIiHIIHI 1 KyTOBI BEIMYUHH, 1X
3B'A30K. PIBHSIHHS pIBHOMIPHOT'O 1 HEPIBHOMIPHOTO PYXiB TOYKH T10 KOJY.

KomuBanbamii  pyx. Tapmoniudi konuwBaHHSA. KiHeMaTWuyHi  XapaKTepPUCTHKHU
KOJIMBAJILHUX PYXIiB MaTepiajibHOI TOYKU. 3B’SI30K KOJMBAJIBLHOTO 1 00EpTaIbHOIO PYXIB.
Bextopni miarpamu. JlomaBanHst konuBaHb. butts. ®@irypu Jliccaxy. CHekTp KOJUBaHb.

["apmoniunuii anamiz. [TorsaTTs mpo Teopemy Dyp’e.

1.2. luHamika MaTepiajibHOI TOYKH

3apnanns auHaMiku. [lepmmii 3akon HeroToHa, oro Hachiaky. [HepmiaabHi CHCTEMH
BLITIKY, MexaHiyHa cwia. Cwiu B mpupoai. PyHaameHTanbHi B3aemonii. [dpyruii 3akoH
nuHaMikyd. Maca 1 11 BuMiproBaHHS. AJMTHBHICTH 1 3aKOH 30epeKeHHsT Macu. TpeTiit 3aKoH
muHaMikd. Immynbe. 3akoH 30epekeHHs IMIyibCcy. Pyx Tina i3 3MiHHOIO Macoro. PiBHSHHS
Memepcbkoro i [lionkoBcbkoro. PeakTuBHUX pyX.

IleperBopenns lamimes 1 ix wHacmigku. [lpuanun BigHOcHOCTI [amiumes. Mexi
3aCTOCYBaHHS MexaHikKu HpioToHa.

MoMeHT iMImynbCcy MaTepiaibHOI TOYKH, MOMEHT CHJIM, MOMEHT iHepIli. 3akoH
30epeKEHHS MOMEHTY IMITYJILCY MaTepiallbHOT TOUYKH.

PoGoTa, noTyxHicTh, eHeprisa. [loTeHIianbH1 1 HEMOTEHITIANbHI CHIIA. 3B 30K CHIIA 3
MOTEHITIAIFHOIO  eHepricto. 30epekeHHs TMOBHOI €HEeprii MaTepialbHOI TOYKA B TIOMI

MOTCHITIATBHUX CUJI. 3aCTOCYBaHHS 3aKOHIB 30€PEKEHHS /10 IPYKHOTO 1 HEMPYKHOTO y/1apiB.

1.3. luHamika cucTeMH MaTepiajibHUX TOYOK
Cucremu matepialibHUX TOYOK. 30BHIIIHI 1 BHYTPIIIHI CHJIM. 3aMKHyTa cucteMa. Pyx

cucteMu MarepianbHux To4oK. Llentp mac. Koopaunatu nentpa mac. Pyx nentpa mac. 3akoH



30€peKEHHs IMITYJIbCY MOTr0 HACIIKH.

Enepria cuctemu MatepiadbHUX TOYOK. KOHCepBaTHBHI 1 HEKOHCEPBAaTUBHI CHIIM.
3akoH 30epexeHHS MEXaHIYHOI €Heprii B KOHCEpBaTHBHIM cucTeMi. MOMEHT IMIYJbCy
CUCTEMHU MaTeplaJIbHUX TOUOK, 3aKOH 30€pEeKEHHS MOMEHTY IMITYJIbCY 3aMKHYTOI CUCTEMU
MaTepiabHUX TOYOK. 3B’S30K 3aKOHIB 30€pEKEHHSI 3 CUMETpi€r0 mpocTopy 1 vacy. Poib
3aKOHIB 30€peKEHHS Y (PI3UIIL.

1.4. Mexanika TBepaoro tijia

TBepae TUIO fAK cuUCTeMa MaTepiaibHUX TOYOK. AOCOJIIOTHO TBEpAE TLIO,
NOCTYNaIbHUN 1 00epTalbHUM pyX aOCOMOTHO TBepaoro Tijna. [IoHATTS mpo MUTTEBI OCi
obepranHs. CTyneHi BUIbHOCTI 1 3B’ 3Ku. OOepTaHHsI HABKOJIO HEPYXOMOi 0Cl, MOMEHT CHJIH
BIIHOCHO OC1l. MOMEHT 1HepIii 1 MOMEHT IMITYJIbCY TBEPIOTO TijA.

OcHOBHE pIBHSIHHS IMHAMIKK o0epTanbHOro pyxy. [lapa cuii, MmomenT nmapu. Teopema
[Mretinepa. PiBusHHS MoMmeHTiB. KiHeTnuHa eHepris Tima, 10 00EpPTAEThCA. 3aKOH
30epeKEeHH MOMEHTY IMITYJIbCY TBEPOro Tula 1 Woro Haciinku.OOepTaHHsS TBEPIOro Tila
HAaBKOJIO HEpyXoMoi Toukd. BinbHi oci obepranus. ['ipockon. YMoBH piBHOBaru TBEpAOIo

tu1a. Buau piBoBaru. LlenTp Baru.

1.5. Cuiv TepTH i CHIM NPYKHOCTI
Cumu tepts. B’si3ke Tepts. Pyx Tin y B si3komy cepenosuiiti, hopmyna Ctokca. Cyxe
TepTsi. TepTs CIOKOI0, KOB3aHHS 1 KOUEHHS. 3HAYEHHS CHJI TEPTS Y MPUPOJIi M TEXHILIL.
[Tpy>xHi BnacTUBOCTI TBepAMX Ti1. Bunm npyxxuux aedopmarriii. 3akon ['yka. Momayii
npyxkHocTi, koedimieHT [lyaccona. IIpyXHICTb 1 MIaCTHYHICTh, MEXKa MPY>KHOCTI. EHepris 1

T'YCTHHA €Heprii MpyKHOT aedopmalrii.
1.6. BcecBiTHE THKIHHS

Pyx mnaner. 3akonu Keruepa. 3akoH BcecBITHROTO TsDKiHHS. ['paBiTartiiina crana 1 ii
BUMIpIOBaHHS. Baxka Ta iHepTHa MacH, iX eKBIBaJICHTHICTb.

[lone TsoxinHsg. HampyxkeHicTh 1 TOTeHmian ToNs  ToOKIHHA.  Teopema
Octporpazacekoro-I'aycca. 3acTocyBaHHS 3aKOHIB 30€peKEHHS €HEPrii 1 MOMEHTY IMITYJIbCY
710 pyXy TUT B IEHTPAJILHOMY T'paBiTailitHoMy 1moiii. KocMiyH1 IIBHUIKOCTI.

1.7. Mexanika piguH i rasis

3amaui rimpoaepomexaHiku. Tuck y pimmHax 1 razax. 3akoH Ilackams. 3akon
ApxiMena. YMOBH TUTaBaHHS TiI.

Ineanbna pinuua. CrarioHapHud pyx pinmuHU. PiBHSHHS HEpO3pHWBHOCTI. PiBHSIHHS
bepnymni. ®opmyna Topiderni. Peakitis pianHu, 10 BUTIKAE.

Pyx B’si3ko0i pimunu. @opmyna Ilyaseitns. JlaminapHa 1 TypOynentHa Teuii. Ywucino
Peitnonbaca. Pyx Tin y pigmHax 1 rasax; cuia JIOOOBOTO OMNOpy, MiIMOMHA cujia Kpuia

JIITaKa.



1.8. Pyx B HeinepuiaabHuX cucremax Binaiky /HICB/

Heinepuianbhi  cuctemu  Biniky. Cumm  Hepuii. Cunm  iHepHii 'y pyXOMHX
noctynansHo HICB ta B HICB, 110 piBHOMIpHO 00€pTatOThCA.
Houentposa cuina iHepiii. Cuna Kopiomica. TlposiB cuin iHepiii Ha 3emiti. MasTHUK
Dyko.
1.9. Mexanika cnenianbHoi Teopil BitHocHocTi /CTB/

OOmexennst kinacuyHoi Mexaniku Hbtotona. Iloctynmatu Ednmredina. Cucrtema
Bytiky B CTB. BigHocHicTs ogHouacHocTl. [leperBopenns Jlopenua. BigHOCHICTb JOBXKUH 1
IHTEpBaJIIB Yacy. €IHICTb MPOCTOPY 1 Yacy. PensTUBICTCHKUIA 3aKOH J10/1aBaHHS IIBUJKOCTEH.
PengruBicTchkuil iMIyJisC 1 Ipyruii 3akodH HetotoHa. B3aemo3B's30k Macu 1 eHeprii. 3aKoHU
30epexxenHs B CTB.

1.10. KotuBanHus i XxBuIi

Pyx mig pniero mpyXHUX 1 KBa3iIpyKHUX cuil. PIBHAHHA pyxy HalmpocTimmx
MEXaHIYHUX KOJMBAIBHUX CHUCTEM 0€3 TepTs: MPYXKUHHUWA, MaTeMAaTWYHUM, (I3UYHUM 1
KpyTWIbHUI MasTHUKY. [lepiof 1 BjacHa yacToTa KoJMBaHb. EHepris KoiMBajabHOTO Tija.

PiBHSIHHST pyXYy KOJMMBAJIBHUX CHCTEM IPH HAsBHOCTI OMOpY. 3aTyxarodi KOJWBaHHS.
KoedimienT 3aTyxanus, JJorapuMigHUI T1eKPEMEHT, JOOPOTHICTb, iX 3B'I30K 3 apaMeTpamMu
KOJIUBAJIbHOT CUCTEMH.

Bumymieni konuBaHHs, audepeHiiadbHe pPIBHAHHA BUMYIICHUX KOJHBaHb, HOTO
po3B’sizyBaHHA.  Pesonanc. IloHsATTs mpo JiHIMHI 1 HENIHIMHI KOJWBaJIbHI CHCTEMH.
ABTOKOJIMBaHHSI.

[loHaTTs TpPO KOJMMBAHHS Yy 3B'I3aHUX CHCTEMaX, I[OMIMPEHHS KOJMBaHb B
OJTHOPITHOMY TIPY>KHOMY cepenoBuimi. [lo3mosxHi 1 monepeuni xBuiai. ®a3oBa MBUAKICTS.
PiBHsIHHS O1KYY0i TUTOCKOT XBHIT. 3MIIIEHHS, IMBUIKICTD 1 BITHOCHA AedopMaltis y OLKydii
xwiIi. Enepris 1 motik eneprii xsuii. Bextop YMoBa.

[aTepdepennis xBuwib. CTosidi XBUJI1. 3MIIIEHHS, IIBUAKICTH 1 BiTHOCHA aedopmartis y
cTostuiit XBuili. EHepreTHuHi CITiBBITHOIIICHHS B CTOSIYIA XBHUII.

1.11. AkycTtuka

[Tpupoma 3Byky. JDxkepema 1 mnpuitmaui 3ByKy. OO'ekTuBHI 1 Cy0'€KTHBHI

XapakTepucTuky 3BYyKy. [IIBuaKicTh 3ByKy. Edpext [Jomnepa B akyctuiii. YabTpa3Byk Ta Moro

3actocyBaHHs. [loHATTS Tpo iHPpa3ByK.

II. Monexkynapna ¢hizuka
2.1. OcHoBH MoJIeKYJISIPHO-KiHeTH4HOI Teopil /MKT/
OcnoBui mnonoxkeHnHst MKT raziB. Tuck razy. Temneparypa. BumiproBanHs

temneparypu. Illkanu temmneparyp. Imeansumit ra3. OcnHoBHe piBHsHHA MKT razis.



MonekynsipHO-KIHETUYHE TIAyMadeHHd THCKYy 1 Temmeparypu. Crama bonbimana. Pyx 1
3ITKHEHHSI MOJIEKYJ, OpoyHIBCbKMM pyX. Dnykryawii B ineanbHOMY rasi 1 ix MposB.
Pipusinas Knaiinepona-MenneneeBa. ['a3oBi 3akonu. 3akoH ABoraapo. CyMiml ifeabHUX
rasiB, 3aKoH J/{anbTOHA.

BuwmiproBannst mBugkocteit monekyn, aociin [repna. ImoBipHicTh. [lonsTT TIpO
po3noaut, GyHKIIS po3noauty. Po3monin  mBHUAKOCTEW Mosiekynl 3a  MakcBeiioMm.
bapomerpuuna  ¢opmyna. Posmomin  MakcBemna-bonbiimana. ExcriepumeHTanibHE
BU3HAYECHHS YKClia ABOTapo.

SABumia nepenocy B razax. CepemHsi JOBXKHHA 1 CEpeaHIA yac BUILHOTO MNpoOIry
mosiekyn. Judysis. Bayrpimsae teptsa. TermmonpoBiaHICTh. SBHINA TEPEHOCY MPU HU3BKHUX
TUCKaX. TeXHIYHUA BaKyyM, METOIM BUMIPIOBAaHHS HU3bKHUX THUCKIB.

2.2. OCHOBH TepMOIMHAMIKH

3aBnaHHs 1 METOAM Teopii TeruioTH. TepMoauHamMidHa cucTema. PiBHOBaXkHI CTaHHM.
[lapameTpu crany. BuyTtpimas eneprisi. PoboTa 1 TeruoTa sik popMu 0OMiHY €HEPriero Mix
cucremMamu. KBazicTaTiuHi IpOIIECH.

[epime Havaio TepMOAMHAMIKH. 3aCTOCYBAaHHS TEPIIOro Hadajga TEPMOIUMHAMIKH JI0
13omporieciB. PiBHsiHHS Maiiepa. Po3mojin eHeprii MoJieKya 3a CTYIEHSMU BUIBHOCTI.
TemmoemHicTh imeanpHOrO Ta3y. Aniabatuanuii nporec. PiBusuusa [lyaccona. IlomitpornHuii
nporiec. [IIBuakicTs 3ByKy B rasi.

O6opotHi 1 HeobopoTtHi nporecu. Komosi nporiecu /mukiw/. [{ukn Kapro Ta iioro
koedirieHT kopucHoi ii. J[pyre Hadano repmonunamiku. Teopema KapHo. 3BeieHa Temiora.
Hepisaictes Knayziyca. Ilonsrrs mpo entpomiro. Xapaktepuctuudi (yHkiii. CraTudHe
TIIyMadeHHs Jpyroro Havaja TepMoauHaMmiku. Teopema Heprera. HemocsxHICT
a0COFOTHOTO HYJIS.

2.3. PeasibHi rasm i piaunu

PeanbHi rasu. BinxuiieHHs BIacTHBOCTEH ras3iB Bin iaeanbHOCTL. ExcnepumeHTanmbHi
130TepMu peanpHOro Tazy. PiBusHHS Ban-nep-Baanbca. IlopiBasHHA 130TepM Ban-mep-
Baanbca 3 exciepumeHTaIbHUMHU 130TepMaMu. Kputnunawmii ctaH. 3aKOH BIATIOBIAHUX CTaHIB.
Buytpimas eneprisi  peanpHoro razy. Edekr [xoymsa-Tomcona. 3piymkeHHS TasiB 1
OJIEpKaHHS HU3bKUX TEMIIEPaTyp.

BrnactuBocti pigkoro crany. IloBepxueBmii map pinuHu. [loBepXHEBWIA HATHAT.
3mouyBanHs. Kanumsapai ssuma. @opmyna Jlamnmaca. Tuck HacmdeHUX TapiB HaJl MEHICKOM.
Pinki po3umnm. 3akonm Payns. Ocmornunmii tuck. 3akoH Banrt-I'odda. IloBepxHeBo-
aKTUBHI peuoBUHU. AncopOiris. droTarris.

2.4. TBepai Tina
AmopdHui 1 kpuctanmiyHi Tina. JlanbHid NOpPSAOK B KpUCTalax. XapaKTePUCTUKU

kpuctanmiB. Knacudikamiss kpuctamiB 3a THUIIOM 3B’SI3KiB. AHI30Tpomisi KpucTamiB. Piaxi



kpuctanu. Jledpektn B kpuctamax. MexaHiuH1 1 TEIJIOBI BIAaCTUBOCTI KpucTadiB. Teriose
posmupenHs. TernoeMHicTh KpucTaniB, 3akoH Jltononra 1 IIti. [loHATTI mpo KBaHTOBY
TEOPII0 TEMIOEMHOCTI.

[Tomimepu. OCHOBH1 YSIBIEHHA MpO XIMIYHY OYAOBY 1 CTPYKTYypy MOJIMEPIB.
CtpykTypa moyiMepy B KOHACHCOBaHOMY cTaHl. CKJIONoaiOHUM, BHCOKOECIACTUYHHM 1
B’SI3KOTEKYUYHMI CTaHu MojimMepiB. TepMOMeEXaHI4HI, MEXaHIYHI Ta TEeII0(p13UYH1 BIaCTUBOCTI

MOJIIMEpPIB. 3aCTOCYBaHHS MOIIMEPIB.

2.5. PiBHoBara ¢as3 i ¢pas3osi nepexonu
[Tonsarrs da3u Ta dazoBi nepexoau MepuIoro Ta JApyroro paay. PiBHOBara pinuHM 1
ra3y. PiBusunsa Knaneiipona-Knaysiyca. Cyomimartisi, miiaBieHHs Ta KPUCTAII3AIlS TBEPIAUX

Tu1. [loTpiiina Touka, MmeTacTaOuUTbHI cTaHU. [IOHATTS PO KBaHTOBI PIIMHHU.

IIl. Enekmpuxka ma mazHemusm

BCTYVIL [Ipenmet Ta MeToin €1EKTPUKHU 1 MarHeTu3My. KopoTkuil CTOpUYHUN OIS

BUYCHHS PO €JICKTPUKY 1 MarHeTu3M. PO3BUTOK eHepreTHKU Ha YKpaiHi.
3.1. EsiekTpuU4He 1moJie y BaKyyMmi

Enextpoctaruka. Enexrpuunuii 3apsia. BiactuBocTi enektpuyHoro 3apsay. JlBa Bunu
3apsay. JMCKpeTHICTh 3apsay. [HBapiaHTHICTH 1 3aKOH 30epeskeHHs 3apsny. Enementapuuii
3apsin. ExcriepumeHTanbHe BU3HAYEHHS 3apsiy eleKTpoHa. HaWmpocTimni 3apsikeHi Tina:
MO/IEJIb TOYKOBOT'O 1 HEMEPEPBHO PO3MOLICHOr0 3apsiay. Baemonis 3apsiai, 3akoH Kymnona.

Enexrpuune none. Hanpysxenicts enextpuyroro nosist. [Ipunnun cynepnosuii. [lomne
aumnosist. [loTik BekTtopa HampyxkeHocTi. Teopema Octporpaacbkoro-Iaycca.

Pobota cun enexkrpocratudaHoro mnojsi. [loTeHIiabHNi XapakTep eIeKTPOCTAaTHYHOTO
nojst. [upkyssiis Bekropa HampykeHocTi. TloreHian ta pi3HUI TOTeHIIATB. PiBHSIHHS
ITyaccona i Jlammaca. [loTeHiian Ta HanmpPy KEHICTh IOJISI, CTBOPEHOTO TOYKOBHUM 3apsiJIOM,
CHUCTEMOIO 3apsIiB, TUTIOJIEM.

3.2.1IpoBiTHUKH B €JIEKTPUYHOMY MO

Posnomin  3apsaiB y mpoBimHUKY. [IpoBimHWKM B €NEKTPUYHOMY  TIOJI.
ExBinoTeHIiabHICTh MpoBigHUKA. HampykeHicTh mons Ouls MOBEepXHI MPOBIIHMKA Ta il
3B’A30K 3 MOBEPXHEBOIO T'YCTUHOIO 3apsay. Enexrpuzaiis uepe3 BIUIMB. YpaxXyBaHHS OIS
HaBEJCHUX 3apsIiB.

Enexrpodopna mamuna. Enekrpoemuicts. Konnencaropu.

3.3. EnexkTpuyHe noJie B AieJIeKTPUKAX.
Hienextpuku. [lonsipHi 1 HenomnsipHi Monekynu. BinbHi 1 3B's13aH1 3apsau. [lonspuzartis
JieNeKTpuKiB. JlieleKTpUYHA MPOHUKHICTh 1 CHPUMHATIUBICTh, BEKTOP EJIEKTPUYHOIO
3mileHHs. HenossipHi gienektpuku, Teopis ix nosspu3zaii. [TonspHi gienekTpuku, Teopis ix

noJisipu3anii. EnextpuuHe mosne Ha Mexi JBOX AieNeKTpuKiB. I'pannuHi ymoBu. Teopema



Octporpaacekoro-I'aycca nnsi monst B jienektpuky. CernetoenekTpuku. EnexTperu.
IT’e30eneKTpUKH.
Enepris cucreMu HEpyXOMHX TOYKOBUX 3apsiB, 3aps/KEHOrO NPOBIIHUKA,

KOHJIeHcaTopa. EHepris 1 rycTHHaA eHeprii e1eKTpOCTaTUYHOrO MOJISL.

3.4. IlocTiiiHuii CTpyM.

Pyx 3apsaiB B €IEKTPUYHOMY IOJII, €JIEKTPUYHUNA CTpyM. PIBHSIHHS HENEpepBHOCTI.
YMoBa cramioHapHocTi cTpymy. 3akoH Oma qis JUISHKM Koja. 3akoH Owma B
mudepenmianeHii  popmi. CrtoponHi cunu. Enektpopymiiiina cuna. 3akoH Owma  ams
HEOAHOPITHOI AUISHKY 1 IOBHOTO KOJIA.

PoGoTa 1 moTyxHicTh mocTiHOTO CTpyMy. 3akoH Jlxoysns-Jlenia.

Posranyxeni kona, npasuia Kipxrodga ta ix 3acTocyBaHHS.

3.5. EJleKTponpoBigHicTh TBEPAUX TiJI
Knacudikaimis  TBepaux TUT  NPOBITHUKH, JICNEKTPUKH,  HAIMIBIIPOBIIHUKH.
Enextpuunuii ctpym y meranax. locninu Mannensintama 1 [Tananexci, Tonmena 1 Ctroapra.
Knacuuna enexkTpoHHa Teopis NPOBIAHOCTI MeTaiiB. BuBenmenHs 3akoHiB OMa,
Jlxoyns-Jlenia. 3akon Binemana-®paniia.
3anexHICTh omopy MeTamiB Big Temreparypu. HaanposigaicTs. [loHSATTS mpo
KBaHTOBY TEOPI0 MPOBIAHOCTI TBepAux Tii. [IpoBimHicTh HamiBIpoBigHUKIB. BracHa i
JIOMIIITKOBA MIPOBIHICTh HAIMIBIIPOBIAHUKIB. 3aCTOCYBAaHHS HAIIBIIPOBITHUKIB.
3.6. EnekTpu4Hi IBUIIIA B KOHTAKTAX.
Pob6orta Buxomy enektpoHa a metanmy. KoHTakTHa pi3HMI ToTeHIianiB. KoHTakTHi
SIBUIIIA B HAMTIBIPOBiTHUKAX. HarmiBIpoBITHUKOBI 1101 1 TPAH3UCTOPH.
Tepmoenektpuunmii ctpym. IIpsmi Ta oOOepHEHI TEPMOCICKTPUYHI SBHUIIA.
TepmoenekTpuuHi TeHepaTopy.
3.7. EnekTpu4HMii CTPYM Yy BaKkyyMmi
TepmoenekTponHa eMicisi. 3aleXHICTh CTPYMy HACHYCHHA BIiI TEMIIEpPATypH.
JIBOXENEKTpOAHI Ta TPHOXENEKTPOAHI JIaMIH 1 X 3acTocyBaHHS. ENeKTpoHHONpOMEHEBa
TpyOKa. [IoHATTS PO BTOPUHHY Ta aBTOEIEKTPOHHY EMICIi.
3.8. EJIeKTpUYHUI CTPYM y piquHax
Enexrponitu. EnexrponitTiyana qucortiamist. EIeKTponpoBiIHICTh €1eKTPOITIB. 3aKOH
Owma 11 €eKTPOITITIB.
Enexrpomnis. 3akonn ®apanes. XimiuHi pxepena ctpyMmy. BukopructanHs eJ1eKTpodizy.
3.9. EjleKTpUYHMHA CTPYM Yy rasax
[Ipouiecn ioHizamii 1 pekoMOiHaiii. Hecamoctiiauii po3psig B razax. CaMocTiiiHMIA
po3psim B Ta3ax. BompT-ammepHa XapaKTEpHCTHKA Ta30BOrO po3psmy. Bumm pospsmiB
(Tnmiroumii, JyroBuii, ICKpOBUM, KopoHHMI). bnuckaBka. I[loHsaTrs mnpo mIa3zMmy.

BuxopucTtanss razoBux po3psaiB. KatonHi mpoMeHi.



3.10. EslekTpoMarseTu3m

MarsiTtHa B3a€EMO/Iisl CTPYMIB. 3aKOH AMIiepa. MarHiTHe ToJie e1eKTPUYHOTO CTPyMY.
[HayKWig 1 HampykeHicTh Mar"itHoro mnoss. 3akoH bio-Caapa-Jlamaca. MarnitHe mosne
NPSIMOT'0, KOJIOBOTO 1 COJIEHOINHOro cTpyMmiB. LIMpKyssiis BeKTopa 1HIYKIIT MarHiTHOTO
1oJsi. 3aKOH MOBHOTO cTpyMy. KOHTYp 13 cTpyMOM y MarHiTHOMy 1oJjii. MarHiTHU MOMEHT
CTpyMYy.

Jlis1 eNeKTpUYHOro 1 MAarHiTHOro moJiB Ha pyxomui 3apsa. Cuna JlopeHia.
Busnauenns nuToMoro 3apsany enekrpona. Mac-cnektpomerp. Edexkr Xomma 1 ¥oro
3acTocyBaHHsA. EnexTtpoHHmii  Mikpockom. [lpuckoproBadi  3apsKEHUX  YaCTHHOK.
MarsiToriipoJuHaMiyHi TeHepaTopu. MarHitHe Tojie pyXxoMmoro 3apsiay. BiaHocHwMi
XapaxkTep eNEKTPUYHOIO 1 MarHiTHOT'O MOJIIB.

PoGoTa npu mepemiiieHHi MPOBITHUKA 13 CTPYMOM y MarHiTHoMy mouii. Mar"itHui
TOTIK.

3.11. IlocTiliHe MarHiTHe moJie B pe4OBHHI

MarsveTku 1 HamarHiuyBaHHs iX. Bekrtop HamarniyenHs. MaruniTHe mone B
MarHeTukax. BekTop HampyKeHOCTI MAarHiTHOro mojisl. MarHitHa CHPUHHSITIMBICTD 1
MPOHUKHICTh MarHeTUKIB. 3B’ SI30K IHAYKIIII 1 HANPYKEHOCT! MAarHITHOTO ITOJIsI B Mar HETHKaX.

Marnitomexaniuai 1 MexaHoMmarHiTHi sBumia. Jlocmigum Ebnnmreiina-ne laaza i
bapneTtTa. [lia-, mapa- i pepomarnetuku. MarniTHuii ricrepesuc. Podotu Cronerora. Touka
Kropi. [Tocriitai MardiTa. HoB1 MarHiTHi MaTepiaim.

MarsitHi koia. MaruitopyiiitHa cuia. 3aKOHM MarHiTHOTO KoJia.

3.12. EnexTpoMarHiTHa iHAyKIist
Hocmimn @apanes. EnexktpopymriiiHa cuima 1HAYKIIL. 3aKOH €JIEKTPOMAarHiTHOT
iHaykiii dapanes 1 npaBwio Jlenna. Buxposi ctpymu. Ckin - edexr. CamoiHAyKiig i
B3aeMOIHAYKIIis. EnexTpopymriiftHa cuiia caMOiHyKI1. [HTyKTHBHICTb.
Enepris maruitHOrOo 107151 cTpyMy. EHEprist 1 rycTuHa eHeprii MarHiTHOTO TTOJIS.
3.13. KBasicranionapsi crpymu
Otpumanns 3miaHoi EPC. Ksasictamionapuuii crpym. Jlitoui i cepenHi 3HAYeHHS
cTpyMy 1 Hanpyru. Omip, IHAYKTUBHICTH 1 EMHICTH Y KOJII 3MIHHOTO CTpyMy. 3akoH Oma Jist
KOJIa 3MIHHOTO CTpyMy. BeKTopHi miarpamMu i METOI KOMIUICKCHUX amIutiTyn. PesoHanc
HafpyT, PE30HAHC CTPYMIB.
PoGota 1 moTyXHICTH 3MiHHOTO CTpymy. llepemaBaHHs €IEKTPUYHOI EHEPTii.
Tpanchopmarop.
Enextpuuynuii konuBanbHUM KOHTYp. BrnacHi enekTpuuni konuBanHs. Dopmyna
ToMcona. 3aryxawul KOJIMBaHHS. BumyiieHi enekTpuyHl KoiuBaHHS. Pe3oHaHC.

JIoOpOTHICTH 1 M0JIOCa MPOMYCKaHHS KOHTYpa.



EnextpuyHi aBTOKOMBaHHS. ABTOr€HEpaTOp Ha BAKYYMHOMY TPI1O/I.

3.14. EsqlekTpoMarHiTHe moJsie
Buxpose enektpuune none. ocmigun Poynanna 1 ElixenBanbna. EnekrpomarHitHe
nose. Ctpym 3MinieHHsa. Cucrema piBHsSIHb MakcBeiia B IHTETpalibHIN 1 AUQepeHIianbHii
dbopmax.
3.15. EsleKTpOMarHiTHi XBuii
[110CK1 eneKTpOMarHiTHI XBWJI1 B OJHOPLAHOMY CEpPENOBHILI, IMIBUIKICT MOLIIUPEHHS
ix. BunpominioBanHs enekrpoMarnitHux xBuiib. Jlocniau ['epua. Bidparop ['epua. Enepris
eniekTpomaruitHoi xBuJi. [Totik eneprii. Bektop YMoa-IloitHTiHra.
3.16. EnexTpoMarHiTHi XBHJIi B IOBI'UX JIiHIAX
[loHaTTs mpo cucreMu nepenayi e€JeKTPOMArHiTHOI eHeprii. EjexTpomarHiTHI XBWIII
B3JIOBXK TPOBOJIIB. THCK eneKkTpoMarHiTHUX XBWIb. CTOs4l XBUJIl 1 pE30HAHC Y BLAPI3KaX
JIOBIUX JITHIHA.
Bunaiinenns pamio3s’sizky O.C.Ilonoum. IlpuHiun pamio3B'si3Ky 1 pajiiosiOKalfii.
[Ikana e1eKTpOMarHiTHUX XBUJIb.

V. Onmuka

[Ipenmer mocmimkeHHs: onTUKH. KOpOTKUi ICTOPUYHUI OTJIsii pO3BUTKY BUEHHSI MPO
CBITJIO.

4.1. CBiTJ10 Ta 100 XapaKTePUCTUKH

EnexrpomarnitHa npupona cBitia. Jepena i npuiimadi cBitiia. OCHOBHI €HEpreTUYHI
1 CBITIIOBI BeTmuruHU. DOTOMETPisl, BUMIPIOBAaHHS €HEPTeTUYHMX 1 CBITJIIOBUX BEJIMYMH.

4.2. Intepdepenuis cBiTia

Haknamannst cBiTioBux xBwib. [lpuHnun cynepmosumii. KorepentHicts. Yacopa i
MPOCTOpOBa KOTEPEHTHICTh. MeToau crocTepekeHHs: iHTepdepenmii B onTuii. J[Bo- i
OararonpomeneBa iHTepdepeHiis. [HTepdepeHiis B TOHKMX IUTIBKAX 1 IIaCTUHAX.
3actocyBanHs iHTepdepeHIlii B HayIi 1 TexHii. [arepdepomerpu.

4.3. Iudpakuis cBitia.

SBume mudpaxmii. [lpunnun Troiirenca-®Openens. 3oun Dpenens.  Audpakiis
Openenst 1 Opaynrodepa. [ToscHEHHS TPAMOJIHIHHOCTI MOIMIMPEHHS CBITJIA XBHIBLOBOIO
teopicro. [udpakiis DpeHens Ha KpyrioMy OTBOpi, HA KpPYrJIoMy €KpaHi, Ha Kparo
HaIiBOOMEKEHOTO eKpaHa.

Hudpakuis Dpaynrodepa Big IUIMHU, TPSIMOKYTHOTO Ta KpYIJIOro OTBOPIB.
Hudpakmiitna pemritka. Judpakmiss Ha JBO- 1 TPUBMMIpHMX pemritkax. Judpaxiis
peHTreHIBCbkuX mpoMeHiB. @opmyna Bynbda-bperra. dudpakiiss Ha yiabTpa3ByKOBHX
crosrunx XBUIIX. [ToHsATTs mipo ronorpadiro. Meton Jlenucioka. 3acTocyBaHHs roiorpadii.

4.4. 'eomeTpu4Ha ONITHKA



I'eomeTpryHa onTHKA SIK TPaHUYHUN BUMANOK XBWILOBOI ONTUKU. IIpuHumn depma.
3akoHM BIIOMBaHHSA 1 3a’moMJjieHHA cBiTiIAa. [loBHe BigOuBaHHA. BonokoHHa onTHKA.
Hzepkana. [Ipusmu. Tonki nin3zu. dopmyna ToHKOI JiH3M. AOepailii ONTUYHUX CHUCTEM.
OnTuuni npuaau. Oxo sik ontuyHa cucteMa. Jludpakiiitna npupojaa 300paxens. Po3niisHa
3/IaTHICTh ONTUYHUX MPUIIAIIB.

Bonokonna ontuka. AtMmocdepHa pedpakiiis. Mipaxi.
4.5. Ilonsipu3anisi cBiT/Ia

[TonspuzoBane 1 HemosIpU30BaHa CBiTO. JIiHINHA, eTNTUYHA 1 KPyroBa MoJIIpu3allis.
[lonspuzaropu 1 anHamizatopu. 3akoH Mamoca. EminTuyHa 1 KomoBa MOJIsIpU3allis.
[onsipuzania cBitina npu BigOuBaHHI Bia aienexktpuka. Kyt Bprocrepa. Ilonspuszanis npu
NOJBIHHOMY MpOMeHe3aNoMIIeHHL. [HTepdepeHiis JTiHIHHO Moyisipu30BaHuX XBWib. LlITyuna
anizotpornis. Epexr Keppa. Obepranss ruionmau nojsipusaiiii 1 B peuoBuHax. [lomsipoinm.
[Tonspu3anivini npuiaam 1 iX 3aCTOCYBaHHSI.

4.6. lucnepcisi, MOTJIMHAHHSA | PO3CIlOBAHHA CBiTJIa

Enextponna Teopis aucnepcii 1 morjauHaHHs cBitia. HopmanbHa 1 aHOMalibHA
mucriepcii.  Koedirient nornmunanns. ®dazoBa Ta rpynoBa MBUAKOCTI cBiTIA. Edekt
Baginosa-Uepenkora.

Criextpu BUNpoMiHIOBaHHA 1 moruHaHHs. CrekrpomeTpu. CrieKTpaabHHUA aHami3.
Konwopu tin. Panyra.

[ToHSTTS TIpO HEMIHINHY ONTHKY.

Po3citoBaHHs cBiTJIa B ONTHYHO HEOAHOPIIHOMY cepenoBuili. 3akoH  Pernes.

[Monsipuzaris poscisiHoro cBiTia. Komip Heba 1 3ipok. OnTuyHi siBUIla B aTMocdepi.
4.7. PensstuBicTcbKi edexkT B ONTHII

[IBuakicTh cBiTia. BuMiptoBaHHS MIBUAKOCTI CBiTNIA. [lomuMpeHHs CBiTiIa B pyXOMHX
cepenopumax. [ocmigm ®izo 1 Maiikenbcona. ExcrieprMeHTaIbHI OCHOBH CHEIIAJIbHOT
teopii BigHOCHOCTI. Edext Jloruepa B onruiti. AGepartist cBiTia.

V. Amomna ma aoepua izuxka

[Ipenmer 1 3aBmaHHs KBaHTOBOI (hizmku. KOpOTKuil ICTOpHUYHHMI OIS PO3BUTKY
BYCHHS PO KBAHTOBI BIACTUBOCTI MaTEPii.

5.1. KBaHTOBI BJaCTUBOCTi BUNIPOMiHIOBAHHS

®doroenexktpuuanii  edekr. Jocmimkenns O.I'. CromeroBa. KsanToBa Teopis
doroedexry. doToenemenTn Ta ix 3actocyBanHs. POTOHHA Teopis cBiTIa. Maca Ta IMITyJIbC
doronis. Jlocmiau C.1. BaBinosa. Tuck csitia. Jocniam [1L.M. JleGenena.

PentreniBcbke BHUNPOMIHIOBaHHSA. [‘aibMiBHE 1 XapaKTEPUCTUUHE PEHTTEHIBCHKE
BUITPOMIHIOBaHHSI Ta #oro cnektpu. Edexr Kommnrona. 3acTocyBaHHS pPEHTI€HIBCHKUX
MIPOMEHIB.

5.2. TensioBe BUNIPOMiHIOBAHHS



PiBHOBa)xHE BWIIPOMIHIOBaHHS Ta Horo xapakrtepuctuku. 3akoH Kipxroda.
BunpomintoBanHsa abconmoTHO YopHOro Tina. 3akoH Credana-bonbiiMana. 3akoH 3MIIIICHHS
Bina. Po3noain eHeprii B CIeKTpl BUIIPOMIHIOBAHHSI aOCOJIIOTHO YOPHOTO Tuia, (opmyna
Penes-Jl>xunca. KBanTyBaHHsi eHeprii BumpomiHtoBaHHs. Popmyna [lnanka. Onrtuuna
MIPOMETPISL.

5.3. XBH/1b0BI BJIACTHBOCTI pe40OBUHHI

Hudpakuis enextpoHiB. Xswii nae bpoins. Hocmigu [eicona 1 JIxemepa.
CriBBinHoIIeHHs] HeBU3HaueHocTel ['eitsenOepra. OCHOBHI YSIBJIEHHS KBAaHTOBOI MEXaHIKU.
XBuiboBa QPyHKIIA 1 1 Pi3UUHUI 3MICT.

Pigusinns Ulpeninrepa. [punnun cyneprno3uiii B KBaHTOBIM MexaHiiil. HainpocTimri
3aja4l  KBAaHTOBOiI MEXaHIKM: YaCTUHKAa Yy HECKIHYEHHO TIJIMOOKIM OJHOBUMIPHIN
NOTEHIIABHIM  sMI, KBAaHTYBaHHS €HEPrii JIHIMHOrO TapMOHIYHOIO  OCIWJIATOpA.
[TpoxomkeHHs YaCTUHKH Yepe3 MOTEHITiabHui 0ap’ep /TyHenbHUH edeKT/.

5.4. bynoBa aToMmiB i MoJIeKY.JI.

CrektpanbHi cepii BunpomintoBanHs atoMiB. Jlocmiau Pesepdopna. [Toctynatu bopa.
KBantoBo-mMexaHiuHa iHTepriperaiis nocrynariB bopa. [Ipuniun BignorimHocTi. Jlocmin
®panka i ['epra.

KBanTyBaHHs eHeprii, MOMEHT IMITYJIbCY 1 MpoekItii iMmynbey. Jocmigu IllTepHa i
I'epnaxa. CriiH 1 MarHiTHUM MOMEHT eJIeKTpoHa. KBaHTOBI Unciia eIeKTPOHA B aTOMI.

[Mpuamun Ilaym. Enexkrponni mapu ckiaaHux aromiB. [lepiomuyna cucrema
enemenriB JI.I. MeHneneena.

[Ipupona xapakKTepUCTUIHOTO PEHTTEHIBCHKOTO BUMIPOMiHIOBaHHS. 3akoH Mo3i.

[ToHsATTS TIpO XIMIYHMK 3B’S30K 1 BAJICHTHICTh. bymoBa Mosekyn. MonekyspHi
cnektpu. Kombinariitne poscisaus citia. Jlrominecuentis. [Ipasuno Ctokca.

CrionTaHHe 1 1HAyKOBaHE BUIPOMiHIOBaHHsA. KBaHTOBI reHepaTtopu /nmazepw/ 1 iX
3aCTOCYBaHHSI.

5.5. KBaHToOBI siBHIIIa B TBEPAUX TLJIax

YTBOpEHHsS €HEPreTUYHUX 30H Yy Kpuctasax. [IoHATTS mpo 30HHY Teopito
IIPOBITHOCTI MTPOBITHUKIB, HAIIIBIIPOBITHUKIB 1 JIICTICKTPUKIB.

[ToHATTS PO KBAaHTOBI CTATUCTHKH. 3acTOCyBaHHs craTrcTuku Pepmi-Jlipaka 10
CIIEKTPOHIB y MeTamax. KBaHTOBa Teopis TeMmIOEMHOCTL. TemIonpoBigHICTh
TIeNEeKTPUIHUX KprucTaiB. @OHOHU.

KBaHTOBI siBHIIIa TPH HU3BKKX TeMIiepatypax. Hammposigaicts. HanTekydicTs.

5.6. ®i3nka aTOMHOIO AApa

ExcniepumenTanbHi Metoau siaepHoi izuku. [IprckoproBadi 3apsii>KEHUX YaCTUHOK.

Cknan snpa. 3apsa 1 macoBe uucio sigpa. Enepris 3B's3ky smep. Hedext mac. MomeHT

KUIBKOCTI pyXy 1 MarHiTHUI MOMEHT sizipa. SnepHi cunu. Mopesni aTOMHOTO sijipa.



PagioakTuBHICTh. 3aKkOHM paaioakTUBHOro posnany. llpaBuma 3mimieHHs 1
palioaKTUBHOCTI. ["'aMMa-BUIIPOMIHIOBAHHS. 3aCTOCYBAHHS pPai0aKTUBHUX 130TOMIB.

Snepni peakuii. [lpuknaau saepHUX MEpeTBOPEHb Mif JI€I0 A -YACTUHOK, NPOTOHIB,
HEUTPOHIB, IEUTPOHIB 1Y - KBaHTIB. LlITyyHa panioakTHBHICTh. TpaHCypaHOBI €1€MEHTH.

[onin Baxkkux sanep. Jlaniurorosi peakiii noguty. SaepHi peakTopyu Ha TEIUIOBUX 1
LIBUJIKMX HEUTPOHAX. SIIepHaA EHEepreTUKa.

Peaxuii TepMosiiepHOro CUHTE3Y, YMOBH iX peanizauii. KepoBanuii TepmosiaepHuit
CHHTE3.

5.7. EneMeHTApHI YaCTHHKH

3aranpHi BIJOMOCTI MpO e€JeMEeHTapHi 4YacTUHKU. CHcTemMaThka eJleMEHTapHUX
gacTuHOK. DyHaamMeHTalIbH1 B3aeMoii. Jlenmronu 1 agponu. Me3onu 1 6apionu. [loHsTTs ipo
kBapku. KBapkoBa Mozienb aapoHiB. 3aKOHU 30€peKeHHS Y MIKPOCBITI.

CydvacHa ¢iznuHa kapTtuHa CBITYy. [locsrHeHHs 1 mpoOiemu cydacHoi (izuku. Poib

YKpaiHCBKUX BUCHHUX Y PO3BUTKY (Di3UKH.

KPUTEPII OIIIHIOBAHHS

Mertoro (axoBOro BCTYITHOT'O BHUMPOOYBaHHS 3 (I3MKH € KOMIUIEKCHA TepeBipKa
SIKOCT1 TIpoeCciiHOT MArOTOBKKM BCTYITHHUKA — MaOyTHBOTO BUKJIaga4a, BUUTENS (Hi3UKH.
OO6'exTamMu OIIHIOBAHHS TiJ] Yac BCTYITHOT'O BUIIPOOYBaHHS € TEOPETUYHI 3HAHHS
(b13uunHi TOHATTA, (I3UYHI SBUINA, JOCHIAWA, 3aKOHU, (i3uuHI Teopii, MpuIaaH,
TEXHOJIOT11), BMIHHS aHaJli3yBaTH Ta 3aCTOCOBYBATH iX B CTaHJAPTHHUX 1 HECTAaHAAPTHUX
CUTyallisIX Ta BHUKOPHCTOBYBATH Il 3HAaHHS [JIs PO3B'A3yBaHHS 3a/lay, BUKOHAHHS
eKCTICpUMEHTAIBHUX 3aBAaHb. [Ipu oIiHIOBaHHI BIIOBIEH BPaXOBYIOThCS
v’ posyMidHs ()i3MYHOI CYTi IOHATHL, 3aKOHIB, TEOPIi, MPAaBUIILHE BU3HAUYCHHS
GI3MYHUX BEIMYHWH, iX OJMHMIL Ta 3aC001B BUMIPIOBaHHS; SIKICTh BUKOHAHHS MAaJFOHKIB,
cxeM, rpadikiB, KPeClIeHb;
v’ YMiHHS BUKOPUCTOBYBATH TEOPETHYHI 3HAHHS Ul PO3B’A3yBaHHs (Pi3MYHUX 3a/1aY;
v/ paiioHadbHICTh 0OPAaHOro 3ac00y PO3B'A3yBaHHS 3a/1a4; aKyPATHICTH 0)OPMIIEHHS
MUCBMOBO1T POOOTH; KITBKICTh IIOMUJIOK 1 HEAOMIKIB y BIIMOBII.
v/ BMIHHS IPOBOIMTH aHaJTi3 OTPUMAHKX Pe3y/IbTaTiB HA Qi3HUHY JOCTOBIPHICTS.
Kommutekt Bkiatouae B cebe 25 3aBmaHp IS TMPOBEACHHS (haXxOBOT'O BCTYITHOTO
icnuty 3 (i3uku y ¢popMi TUCHMOBOTO TECTyBaHHS. 3MICT 3aBJaHb BIAMOBIZAE MPOrpami
3arajibHOTO Kypcy (izuku cremianbHocTi 014 Cepennst ocsita (Pizuka). Koxxne 3aBaaHHs
omiHOeThCst y 8 OamiB. 3 Hux 4 Oanm 3a Gi3WYHY i1€l0 PO3B’sI3Ky, 2 Oamm - 3a ii
peaizartito, 2 6anu - 3a BUOIp MPaBUILHOT BIAMOBIMI. 3aranbHa KUTBKICTh TECTOBHX OaliB
— 200. BukoHaHHS TECTOBHUX 3aBJIaHh PO3PAaX0OBAaHO Ha 2 aKaJIeMidHi TOJUHH.

Pesynpratn BcTymHOTO BHNpPOOYBaHHS OIIHIOIOTHCS Komiciero 3a 200-6ampHOTO



mKasgo. ko BCTynHUK HaOpaB MeHe 100 GaniB — BiH HE CKJIaB BUIPOOYBaHHS, SIKIIO

100 OaJiB 1 OUIBIIIE — CKJIAB.
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