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

3a cneniaabHicTio 014 — Cepennst 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 «OaKamxaBp», «CIEUIATICT», «MaricTp» Ta 0aXaroThb OTPUMATH OCBITHIA CTYMiHb
«marictp» 3a cnenianbHicTio 014 Cepenns ocita (Pizuka).

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

1. Emmipuuni gociimkeHHs Pi3UYHUX CHCTEM.
2. TeopeTnyHi JOCIII>KSHHS.
3. IloegHaHHS eMIIPUYHUX 1 TEOPETUYHUX JAOCIIKEHb (PI3MYHUX CHUCTEM.

VY BIANOBITHOCTI 3 KBaTihiKAI[IHHOIO XapaKTepUCTUKOIO daxiBels crerianbaocTi 014
Cepenns ocita (Pi3uka) — 11e BUKJIaaa4, BYUTEIb (13UKH, 1110 BOJIOJIIE OCHOBAMH CYYacCHHUX
NeJJaroriYHUX TEXHOJIOT1H Ta METOIaMH OpraHi3alliifHO-yIPaBIIHCHKOI pOOOTH Y BUIITUN Ta
3arajlbHOOCBITHIM IIIKOJIi, Ma€ 3HAHHA 3 OKPEeMHUX pO3AUTIB (I3MKM Ta BMIHHS iX
MPAKTUYHOTO BUKOPHUCTAHHS, aHAIII3Y Ta anmpooarrii .

[Iporpama mepenbavae, MmO po3risg (PI3UYHUX SIBUI, MOHSATH, 3aKOHIB 1 TEOPIii
IPYHTYETHCS Ha 3HAHHAX KYPCIB 3arabHOI 1 TEOPETUYHOT (QI3HUKH.

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

BMIHHSI BOJIOIITH MIEBHUMHU HABUYKAMH JIOCIITHAIIBKOT METOUYIHOT pOOOTH;
- 3HAHHS OCHOBHUX TOHSTH, 3aKOHIB, TEOPi CydacHOI (i3HKH;

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

- BMIHHS UTIOCTPYBAaTH CBOIO BIJIMOBIIb MPUKIIAJAMHU 3 BIACHOTO JIOCBIY.

Berynne BunpoOyBaHHsI IPOBOAUTHCS Y (hOPMI MUCHMOBOI'O TECTYBAHHSI.



3MICT IPOI'PAMHA

PO311JI 1.
1. Mexanika

BCTVII. Marepis 1 pyX, npocTip 1 yac. MarepianbHa €qHICTh cBiTY. [Ipeamer 1 meToau
¢13uku. 3MICT 1 cTpyKTypa (13UKH. 3B 430K (PI3UKH 3 IHIIMMU HAYKaMU Ta 1l pojib y Mi3HaHH1
HABKOJIMIIIHBOTO CBITY.

[Ipenmer 1 3aBHaHHS KIACHMYHOI MEXaHIKUA. [CTOpMYHUI OINISIT PO3BUTKY MEXaHIKH.
®di3uyH1 BEWYNHM Ta X BUMiptoBaHHs. CrcteMa oIMHUIb. PO3MIpHICTh (DI3MUHUX BEJTUYHH.

1.1. KinemaTuka MaTepiajibHOI TOYKH

3anaui kineMaTuku. Kiacuuni ysasineHHst ipo npoctip 1 yac. Cucrema Biiiiky. Etanonu
JIOBXUHH 1 yacy. MatepianbHa Touka. Knacugikariis MexaHIYHUX pyXiB MaTepiaJibHOT TOUKH.
BigHocHicTh pyxiB. Paaiyc-BeKTOp, BEKTOpPH MEpEMILIEHHS, IIBUAKOCTI 1 MPHUCKOPEHHS.
Kinematnuni piBHsHHA. [lpuHumn HesanexxHocTi pyxiB. JlomaBaHHS HIBHIKOCTEH 1
PUCKOPEHB.

Pyx Touku no xomy. KyroBa mBUAKICTH 1 MPUCKOPEHHS. JIiHIIHI 1 KyTOBI BEIMYMHH, 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

3apnanHs auHaMiku. [lepmmii 3akon HeroToHa, Horo Hachiaky. [HepmiagbHi CUCTEMH
Bi/UTIKy, MexaHiyHa cwia. Cumm B mpuponi. dyHgameHTanbHl B3aemomii. Jpyruii 3akoH
nuHaMikyd. Maca 1 11 BuMiproBaHHS. AJMTHBHICTH 1 3aKOH 30epeKeHHsT Macu. TpeTiit 3aKoH
nuHaMikd. Immynbe. 3akoH 30epekeHHs IMIyibcy. Pyx Tina i3 3MiHHOIO Macoro. PiBHSHHS
Memepcbkoro 1 [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 IMITYJIbCY MaTepiaibHOT TOUKH.

PoGoTa, noTyxHicTh, eHepris. [loTeHIiaibHI 1 HEMMOTEHITIANBbHI CHIIHA. 3B 30K CHIIA 3
MOTEHITIAIFHOIO  eHepricto. 30epekeHHs TMOBHOI €HEeprii MaTepialbHOI TOYKA B TIOMI

MOTEHITIATBHUX CUJI. 3aCTOCYBaHHS 3aKOHIB 30€pEKEHHS 10 TIPY)KHOTO 1 HEMPYKHOTO y/1apiB.

1.3. luHamika cucTeMH MaTepPiajibHUX 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 MOT0 HACITIIKH.

Enepria cuctemu MatepiadbHUX TOYOK. KOHCepBaTHBHI 1 HEKOHCEPBATHBHI 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€0 mpocTopy 1 dacy. Ponb

3aKOHIB 30€peKEHHS Y (PI3UIIL.

1.4. Mexanika TBepaoro tijia

TBepae Tiio sk cucTeMa MaTeplalbHUX TOYOK. AGCOIIOTHO TBEPJE TLII0, MOCTYNAIbHUN
1 00epTayibHUI pyX a0COTIOTHO TBEPOTO Tina. [IoHATTS po MUTTEBI Oc1 0OepTanHs. CTyreH1
BUIBHOCTI 13B’s13ku. OOepTaHHS HABKOJIO HEPYXOMOT OC1, MOMEHT CHJIM BITHOCHO OCl. MOMEHT
1HepIii 1 MOMEHT IMITYJIbCY TBEPAOTO TLIA.

OcHOBHE pIBHSIHHS JUHAMIKU o0epTalibHOTO pyXy. [lapa cumn, momenT napu. Teopema
[retinepa. PiBusHHS MoMmeHTiB. KiHeTnuHa eHepris Tima, 10 00epTaEThCa. 3aKOH
30epeKEeHH MOMEHTY IMITYJIbCY TBEPOro Tula 1 Woro Haciinku.OOepTaHHsS TBEPIOro Tila
HAaBKOJIO HEpyXoMoi Toukd. BinbHi oci obepranus. ['ipockon. YMoBH piBHOBaru TBEpAOIo

tu1a. Buau piBHoBaru. 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.
[Ipy>xHi BnacTBOCTI TBepAMX Ti1. Bunm npyxxaux 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
BUMIpIOBaHHA. Baxxka Ta iHepTHa MacH, iX €eKBIBaJICHTHICTb.

[Tone Tsoxinusa. HampyxeHicTh 1 moTeHIriai moss TsoxiHas. Teopema OcTporpaachkoro-
I"aycca. 3acTtocyBaHHS 3aKOHIB 30€pEKCHHS €HEprii 1 MOMEHTY IMITyJbCy IO PyXy TUI B
[EHTPAILHOMY T'paBiTariiiHoMy 1mosi. KocMiuH1 IIBUAKOCTI.

1.7. Mexanika pinnH i rasis

3anaudi rigpoaepoMexaniku. Tuck y pimuHax i ra3ax. 3akos [lackams. 3akoH Apximena.
YMOBM ITaBaHHS TiJI.

Ineanbna pinuua. CrarioHapHud pyx pinmuHU. PiBHSHHS HEpO3pHWBHOCTI. PiBHSIHHS
bepnymni. ®opmyna Topiyenni. Peakitist piauHu, 110 BUTIKAE.

Pyx B’si3ko0i pimunu. @opmyna Ilyaseitns. JlaminapHa 1 TypOynentHa Teuii. Ywucino

Peiinonbaca. Pyx Tin y pinvHax i ra3ax; cuia J000BOI0 Onopy, niagidoMHa cuia Kpuia JiTaka.



1.8. Pyx B HeinepuianbHux cucremax Bimtiky /HICB/

Heinepuianbhi cuctemu Biptiky. Cuinu iHepiii. Cuity iHepLii y pyXOMHUX MOCTYHaJIbHO
HICB Ta B HICB, 1110 piBHOMIpHO 00€pTaIOThCSI.
Houentposa cuna iHepii. Cuna Kopiomica. IlposiB cun iHepiii Ha 3emiti. MasTHUK
dDyko.
1.9. Mexanika cnenianbHoi Teopil BitHocHocTi /CTB/

ObmexenHs kiacuyHoi MexaHiki Hetorona. [loctynatu EitHinreiina. Cucrema BiUTIKY
B CTB. BigHocHicTs onHoyacHocTi. lleperBopenns Jlopenua. BigHOCHICTH JOBXKHH 1
IHTEpBaJIIB Yacy. €IHICTb MPOCTOPY 1 Yacy. PensTUBICTCHKUIA 3aKOH J10/1aBaHHS IIBUKOCTEH.
PengruBicTchkuil iMnyiise 1 Ipyruii 3akoH HetotoHa. B3aeMo3B's30k Macu 1 eHeprii. 3akoHU
30epexxenHs B CTB.

1.10. KomuBanHus i XxBUJIi

Pyx mig pgiero mpyXHUX 1 KBa3iIpyKHUX cuil. PIBHAHHA pyxy HalmpocTimmx
MEXaHIYHUX KOJMBAIBHUX CHUCTEM 0€3 TepTs: MPYXUHHUWA, MaTeMaTWYHUM, (I3UYHUM 1
KpyTWIbHUN MassTHUKH. [lepiox i BlIacHa 4acToTa KOJIMBaHb. EHEPris KOMMBAILHOTO Tija.

PiBHSIHHSA pyXy KOJMBAIBHUX CHUCTEM IPH HASBHOCTI OMOpY. 3aTyXardi KOJMBaHHS.
KoedimienT 3aTyxanus, JJorapuMigHUN T1eKPEMEHT, JOOPOTHICTb, iX 3B'I30K 3 apaMeTpaMu
KOJIUBAJIbHOT CUCTEMH.

Bumymeni konuBanHs, audepeHIliabHe pPIBHIHHSA BUMYIIEHHUX KOJWBaHb, HOTO
po3B’sizyBaHHA.  Peszonanc. ITloHsATTs mpo JiHINHI 1 HENiHIMHI KOJWBaJIbHI CHCTEMH.
ABTOKOJIVBaHHS.

[ToHATTS PO KOJIMBAHHS Y 3B'SI3aHUX CUCTEMAaX, MOIIUPEHHS KOJMBaHb B OJTHOPITHOMY
npyxHoMy cepenoBuitl. [lo3morxHi 1 monepedyHi xBuil. ®a3zoBa MIBHIKICTh. PiBHSIHHS
ODKYYO0i TUIOCKOT XBHUT. 3MIIICHHS, IMIBUAKICTh 1 BIAHOCHA AedopMalliss y ODKyJild XBHIIL.
Enepris 1 motik eneprii xsuii. Bektop Ymoga.

[aTepdepennis xBuwib. CTosT9i XBUJIL. 3MIIIEHHS, IIBUAKICTH 1 BITHOCHA jJedopmartis y
cTostuiit XBuJli. EHepreTHyHi CITiBBITHOIIICHHS B CTOSIYIHA XBHUII.

1.11. AkycTtuka

[Tpupona 3ByKy. [>xepena i mpuiiMadi 3ByKy. O0'€KTHBHI 1 Cy0'€KTHBHI XapaKTEPUCTUKH
3ByKy. llIBumkicts 3ByKy. Edexr Jlomnepa B akyctuili. YIbTpa3ByK Ta MOTO 3aCTOCYBaHHSI.
[TonsaTTs mpo iHDPA3BYK.

II. Monexkynapna ¢hizuka

2.1. OcHoBHu MoJIeKYJISIPHO-KiHeTHYHOI Teopil /MKT/
OcnoBui mnonoxkeHHst MKT raziB. Tuck razy. Temneparypa. BumiproBaHHs
temneparypu. Illkanu temmneparyp. Imeansumit ra3. OcnHoBHe piBHsHHA MKT razis.

MornekysipHO-KIHETUYHE TiIymMaueHHs THCKY 1 Temreparypu. Crana bonbimana. Pyx i



3ITKHEHHS MOJIEKYJI, OpOYHIBChKHI pyX. DIIyKTyallli B iI€aIbHOMY ra3i i ix nposiB. PIBHSHHS
Knaitnepona-MenzeneeBa. ['a30B1 3akoHu. 3akoH ABorajpo. Cymill ieanbHUX Ia3iB, 3aKOH
JlanbTOHA.

BuwmiproBanust mBuakocteir monekyn, gociin [tepna. ImoBipHicTs. [lonsitTa mpo
po3noaui, GyHKIIS po3noauty. Po3monin mBHUAKOCTEW Mosiekynl 3a  MakcBeiioMm.
bapomerpuuna  ¢opmyna. Posmomin  MakcBema-bonbiimana. ExcriepumeHTanibHE
BU3HAYECHHS YKClia ABOrapo.

SBumia nepenocy B razax. CepefHsi JOBXKHMHA 1 CepeqHId Yac BUIBHOIO MpoOIry
moniekyn. Judysis. Bayrpimse Teptsa. TemmonpoBiaHICTh. SBHINA EPEHOCY MPU HU3BKHUX
TUCKaX. TeXHIYHUA BaKyyM, METOIM BUMIPIOBAaHHS HU3bKHUX THUCKIB.

2.2. OCHOBH TepMOIMHAMIKH

3aBnaHHs 1 METOAM Teopii TeroTu. TepMoauHamiyHa cucteMa. PiBHOBaXkHI CTaHM.
[lapameTpu crany. Buytpimas eneprisi. Po6ota 1 TeruoTa sik popMu 0OMiHY €HEPriero Mix
cucremamu. KBazicTaTiuHi poIIECH.

[leprre Hauamo TepMOIMHAMIKH. 3aCTOCYBAaHHS IEPIIOro Havyajla TePMOJAMHAMIKH JI0
13omporieciB. PiBHsHHS Mailepa. Po3moain eHeprii MOJEKyd 3a CTYNEHSMU BUIBHOCTI.
TermmoemHicTh imeanpHOrO Ta3y. Aniabatuanuii nporec. PiBusuusa [lyaccona. IlomitpornHuii
nporiec. [IIBuakicTh 3ByKy B rasi.

O6opotHi 1 HeobopoTtHi nporecu. Komosi nporiecu /mukiw/. [ukn Kapro Ta iioro
koedirieHT KopucHoi ii. J[pyre Hadano tepmonunamiku. Teopema KapHo. 3BeieHa Temiora.
Hepisuictes Knayziyca. Ilonstrs mnpo entpomito. Xapaktepuctuudi (yHkii. CraTudHe
TIIyMadeHHs Jpyroro Havajga TepMoauHamiku. Teopema Heprcra. HenmocsxHICT
a0COFOTHOTO HYJIS.

2.3. PeasibHi rasm i piaunum

PeanpHi razu. BigxuneHHS BIacTUBOCTEH rasiB Bin ifeaqbHOCTI. ExcriepuMeHTanbHI
130TepMu peanpHOro Tazy. PiBusHHS Ban-nep-Baanbca. IlopiBasHHA 130TepM Ban-mep-
Baanbca 3 exciepumeHTaIbHIMHU 130TepMaMu. Kputnunawmii ctaH. 3aKOH BIATIOBIAHUX CTaHIB.
Buytpimas eHepris peanbHoro razy. Edexr Jxoynsa-Tomcona. 3pimkeHHs ra3is 1 oJepKaHHs
HU3BKHUX TEMIIEPATYP.

BrnactuBocti pigkoro crany. I[loBepxueBmii map pinuHu. [loBepXHEBWIA HATAT.
3mouyBanus. KanumsapHi ssuma. @opmyna Jlammaca. Tuck HacmueHUX TapiB HaJl MEHICKOM.
Pinxi po3unnu. 3akonu Paymnst. Ocmotnanuii Tuck. 3akon Bant-TI'odda. [ToBepxHeBo-akTHBHI
pedoBuHH. AncopOrris. droTartis.

2.4. TBepai Tina

AmopdHui 1 kpuctamiyHi Tina. JlanbHid NOPSAOK B KpUCTalax. XapaKTePUCTUKU

kpuctaniB. Knacudikamiss kpuctamiB 3a THUIIOM 3B’SI3KiB. AHI30TpoOmisi KpucTanmiB. Piaxi

kpuctanu. Jledpextn B Kpuctanax. MexaHiuHi 1 TEIJIOBI BJIACTUBOCTI KpUCTaIiB. TeruioBe



posimupeHHs. TermnoemMHicTh KpucTamiB, 3aKoH J{rononra i 111, [ToHATTI Ipo KBaHTOBY TEOPIIO
TEIIIOEMHOCTI.

[Tonmimepu. OCHOBHI YSBJIEHHS PO XIMIUHY OYy/I0BY 1 CTpYKTYpy nojimepiB. CTpyKTypa
MoJiiMepy B KOHJIEHCOBaHOMY cTaHl. CKIOMOIOHMM, BHCOKOEIACTUYHUM 1 B’A3KOTEKYUYUH
CTaHu TojiMepiB. TepMoMexaHIYHI, MEXaHIYHI Ta TerIo(Qi3UYHI BIACTHUBOCTI MOJIMEPIB.

3acTocyBaHHs MOJIIMEpIB.

2.5. PiBHoBara ¢as3 i ¢pa3osi nepexonu
[Tonsarrs a3u Ta Ppa3oBi nepexou NepuIoro Ta Apyroro pagy. PiBHoBara pinuHu 1 rasy.
PiBusinns Knaneiipona-Knaysiyca. CyOmimariis, TIaBi€HHS Ta KpUCTali3allis TBEPAUX TiJ.

[otpiitna Touka, MeTacTaOUIbH1 cTaHu. [IOHATTS PO KBAHTOBI PIAMHU.

IIl. Enekmpuxka ma mazHemusm

BCTYVIL [Ipenmet Ta MeToIM €1EKTPUKHU 1 MarHeTu3My. KopoTkuii cTOpu4HUN OTJIsiT

BYCHHS PO EJICKTPUKY 1 MarHeTu3M. PO3BUTOK eHepreTHKU Ha YKpaiHi.
3.1. EslekTpuU4He 1moJie y BaKyyMmi

Enextpoctaruka. Enexrpuunuii 3apsia. BiactuBocTi enektpuyHoro 3apsay. JlBa Buau
3apsay. JMCKpeTHICTh 3apsiay. [HBapiaHTHICTH 1 3aKOH 30epeskeHHs 3apsny. Enemenrapuuit
3apsin. ExcriepumeHTanbHe BU3HAYEHHS 3apsiy elleKTpoHa. HaWmpocTimni 3apsyikeHi Tija:
MO/IENIb TOYKOBOT'O 1 HEMEPEPBHO PO3MOLICHOT0 3apsiay. Baemonis 3apsiai, 3akoH Kymnona.

Enexrpuune none. HanpysxeHicts enextpuyroro nosist. [Ipunnun cynepnosuii. [lomne
mumnosist. [loTik BekTopa HampyxkeHocTi. Teopema Octporpaacbkoro-Iaycca.

Pobota cun enexkrpocratudaHoro mnojsi. [loTeHIiabHNN XapakTep eIeKTPOCTAaTHYHOTO
nojist. [upkyssiiss Bekropa HampykeHocTi. TloreHian ta pi3HUI NOTeHIIATB. PiBHSAHHS
ITyaccona i Jlammaca. IloTeHiian Ta Hanmpy’»KEHICTh IMOJISI, CTBOPEHOTO TOYKOBHUM 3apsiJIOM,
CUCTEMOIO 3apsIiB, TUTIOJIEM.

3.2.1IpoBiTHUKH B eJIEKTPUYHOMY MO

Posnomin  3apsmiB y mpoBimHuKY. [IpoBimHWKM B €IEKTPUYHOMY  TIOJI.
ExBinoTeHIiabHICTh MpoBigHUKA. HampykeHicTh mons Ouls MOBEepXHI MPOBIIHMKA Ta il
3B’S130K 3 TIOBEPXHEBOIO T'YCTHHOIO 3apsay. Emexrpusariisi depe3 BIUIMB. YpaxyBaHHs OIS
HaBEJCHUX 3apsIiB.

Enexrpodopna mamuna. Enekrpoemuicts. Konnercaropu.

3.3. EnexkTpuyHe noJie B JAieJIeKTPHUKAX.

Hienextpuku. [lonspHi 1 HenossipHi MoJieKyu. BinbHi 1 3B's13ani 3apsan. [lomspusaris
JieNeKTpuKiB. JlieIeKTpUYHA MPOHUKHICTh 1 CHPUMHATIUBICTh, BEKTOP EJIEKTPUYHOIO
3mileHHs. HenosnsipHi gienekTpuku, Teopis ix nosspu3zaiii. [TonspHi gieneKTpuku, Teopis ix
nosisipu3anii. EnextpuuHe mosne Ha Mexi JBOX AieNeKTpuKiB. I'pannuHi ymoBu. Teopema

Octporpaacekoro-I'aycca nnst monst B jgienektpuky. CerHeroenekTpuku. Enektperu.



IT”e30eneKTPUKH.
Enepris cucreMu HEpyXOMHX TOYKOBUX 3apsiB, 3aps/KEHOrO NPOBIIHUKA,

KOHJIeHcaTopa. EHepris 1 rycTUHaA eHeprii e1eKTpOCTaTHYHOrO MOJISL.

3.4. IlocTiiiHuii cTpyM.

Pyx 3apsaiB B €NEKTpUYHOMY IOJII, €IEKTPUYHUNA CTpyM. PIBHSHHS HENepepBHOCTI.
YMoBa cTaiioHapHOCTI CTpyMy. 3akoH OMa 17151 AUTTHKY Kouia. 3akoH Oma B mudepeHIiianbHini
dopmi. CtoponHi cunu. Enextpopymiiiina cuna. 3akoH OMa i1 HEOJHOPITHOT IUISHKU 1
MOBHOT'O KOJIA.

Po6oTa 1 moTy>HICTh mocTiitHOTO cTpyMy. 3akoH [[xoys-Jlenna.

Posranyxeni kouna, npasuia Kipxroga ta ix 3acTocyBaHHS.

3.5. EJleKkTponpoBigHicTh TBEPAUX TiJI
Knacudikamis  TBepaux TiT  NPOBITHUKH, JICJNEKTPUKH,  HAIMIBIIPOBIIHUKU.
Enextpuunuii ctpym y meranax. locninu Mannensintama 1 [Tananexci, Tonmena 1 Ctroapra.
Krnacuuna enexktpoHHa Teopist MpoBiAHOCTI MeTalliB. Buenenns 3akoHiB OMma, JIxoyis-
Jlenma. 3akon Binemana-®paHniia.
3aj1eKHICTh OMOPY METaNiB BiJ TemnepaTypu. HannposiaHicts. [IoHATTS Tpo KBAaHTOBY
TEOPII0 TMPOBITHOCTI TBepAUX TuL. [IpoBiAHICTH HaMIBIPOBIMHMKIB. BiacHa 1 momimikoBa
IPOBIJHICTH HAITIBIIPOBIAHUKIB. 3aCTOCYBAaHHS HAIIBIIPOBITHUKIB.
3.6. EnekTpu4Hi IBUIIIA B KOHTAKTAX.
Pob6orta Buxony enektpoHa a metany. KoHTakTHa pi3HHI ToTeHIianiB. KoHTakTHi
SIBUIIIA B HAMTIBIPOBiTHUKAX. HarmiBIpoBITHUKOBI 1101 1 TPAH3UCTOPH.
Tepmoenektpuuamii ctpym. IIpsmi Ta oOOepHEHI TEPMOCICKTPUYHI SBHUIIA.
TepmoenekTpuuHi TeHepaTopy.
3.7. EjleKTpUYHNH CTPYM Y BaKyyMmi
TepmoenekTponHa eMicis. 3aleXHICTh CTPYMy HACHUYCHHS BIiI TEMIIEpPATypH.
JIBOXENEKTpOAHI Ta TPHOXENEKTPOAHI JlaMIH 1 iX 3acTocyBaHHS. EneKTpoHHOTpOMEHEBa
TpyOKa. [IoHATTS PO BTOPUHHY Ta aBTOEIEKTPOHHY EMICIi.
3.8. EJIeKTpUYHUI CTPYM y piauHax
Enexrponitu. EnexrponitTiyana qucortiamist. EJeKTponmpoBiIHICTh €1eKTPOITIB. 3aKOH
Owma 1 eeKTPOITITIB.
Enexrpomnis. 3akonn ®apanes. XimiuHi pxepena ctpyMmy. BukopructanHs eJ1eKTpodizy.
3.9. EjleKTpUYHMHA CTPYM Yy rasax
[Tponiecu ioHizamii 1 pexomOinamii. Hecamoctiitauii po3psin B razax. CamocTiiiHMiA
po3psim B Tazax. BompT-ammepHa XapaKTEpHCTHKA Ta30BOrO po3psmy. Bumm pospsmiB
(Tniroumnii, TyroBuil, ickpoBui, koponHuii). binckaska. [lousatrs npo masmy. Bukopucranus

ra3oBux po3psaiB. Katoaxi npomeHi.



3.10. EslekTpoMarseTu3m
MarsiTtHa B3a€EMO/Iisl CTPYMIB. 3aKOH AMIiepa. MarHiTHe MoJie eIeKTPUYHOTO CTPyMY.
[HayKWig 1 Hampy»keHicTh Mar"itTHoro mnoss. 3akoH bio-Caapa-Jlamaca. MarniTHe mosne
MPSIMOT'0, KOJIOBOT'O 1 COJIEHOITHOTO CTpyMiB. LIMpKysiiist BEKTOpa IHAYKIIII MArHITHOTO MOJIS.
3akoH MOBHOTo cTpyMy. KOHTYp 13 CTpyMOM y MarHiTHOMY 1oJl. MarHiTHUI MOMEHT CTPYMY.
Jlist eneKTpUYHOro 1 MarHiITHOTO MOJIIB Ha pyxomuid 3apsaj. Cuna Jlopenna. Buznauenus
MMUTOMOTO 3apsiny enekTpoHa. Mac-ciektpomerp. Edext Xomna 1 #oro 3actocyBaHHS.
Enexrponnuii Mikpockon. [IpuckoproBadi 3aps/KEHUX YaCTUHOK. MarHiToriipoguHaMiyHi
reHepatopu. MarHiTHe Mojie PyXoOMoro 3apsay. BigHocHMI xapakTep €JIeKTPUYHOTO 1
MarHiTHOTO MOJIB.
PoGoTa npu nepemiiieHHi MPOBITHUKA 13 CTPYMOM y MarHiTHOMy mnosii. Mar"itHui
TOTIK.
3.11. IlocTiliHe MarHiTHe MoJie B pe40BHHI
MarsveTku 1 HamarHiuyBaHHs iX. Bekrtop HamarniyenHs. MaruniTHe mone B
MarHeTukax. BekTop Hampy)XeHOCTI Mar”iTHOro mosig. MarsitHa CHpUNHSTIUBICT 1
NPOHMKHICTh MarHeTHKIB. 3B’SI30K 1HAYKIIII 1 HAPYKEHOCTI MArHITHOTO TOJISi B MarHETHKAaX.
Marnitomexaniuai 1 MexaHoMmarHiTHi sBumia. Jlocmigum Ennmreiina-ne laaza i
bapnerTa. [lia-, mapa- i pepomarnetuku. MarHiTHuii ricrepesuc. Podotu Cronerora. Touka
Kropi. [Tocriitai MardiTa. HoB1 MarHitHi MaTepiaim.
MarsitHi koia. MaruitopyiiitHa cuia. 3aKOHH MarHiTHOTO KoJia.

3.12. EnexTpoMarHiTHa iHAyKIist
Hocninu ®apanes. Enexrpopymiiiina cuia iHayKiii. 3aKOH eJIeKTPOMarHiTHOT IHYKITiT
®apanes 1 npasuiio Jlenna. Buxposi ctpymu. CkiH - epexT. CaMOIHIYKITS 1 B3a€MOIHIYKITIA.
EnextpopyriitHa cuma caMoiHayKiii. [HTyKTHBHICTS.
Enepris marnitHoro mosst ctpyMy. EHepris 1 TycTrHA eHeprii MarHiTHOTO TOJISL.
3.13. KBasicTanionapHi crpymu
Otpumanns 3miaHoi EPC. Ksasictamionapuuii ctpym. /Jlitoui i cepenHi 3HA4YeHHS
cTpyMy 1 Hanpyru. Omip, IHAYKTUBHICTH 1 EMHICTH Y KOJII 3MIHHOTO CTpyMy. 3akoH Oma Jiist
KOJIa 3MIHHOTO CTpyMy. BekTopHi miarpamu i METOI KOMIUIEKCHUX amIuliTyn. PezoHaHc
HarmpyT, PE30HAHC CTPYMIB.
PoGota 1 moTyXHICTH 3MiHHOTO CTpymy. llepemaBaHHs €IEKTPUYHOI EHEPTii.
Tpancdopmarop.
Enextpuunmnii  xonmmBasbHUN KOHTYp. Brachi enexktpuuHi kommBaHHsA. Dopmyna
Tomcona. 3aTyxatoui KoauBaHHs. BuMyltiieHi enekrpuyHi konmBanHs. Pesonaunc. JloOpoTHICTh
1 0J10ca MPOIYCKaHHsI KOHTYPA.

EnexTpudni aBTOKOMMBaHHSA. ABTOT€HEpaTOp Ha BAKYYMHOMY TPIOJi.



3.14. EsjlekTpoMarHiTHe moJie
Buxpose enektpuune none. ocmigun Poynanna 1 ElixenBanbna. EnekrpomarHiTHe
nosne. Ctpym 3MinieHHsa. Cucrema piBHSIHb MakcBeiia B IHTErpajibHIN 1 AUQepeHIianbHIi
dbopmax.
3.15. EsleKTpOMarHiTHi XBuii
[110CK1 e1eKTpOMAarHiTHI XBUJI1 B OAHOPITHOMY CEPEIOBHUILI, INBUAKICTb MOMIMPEHHS iX.
BunpominioBanHst enekTpoMarHitHux xBuwib. Jlocmiau I'epua. Bibpatop I'epua. Enepris
eniekTpomarsitHoi xBuii. [Totik eneprii. Bektop YMoa-IloitHTiHra.
3.16. EnexTpoMarHiTHi XBHJIi B IOBI'UX JIiHIAX
[loHaTTs mpo cucreMu nepenayl eJIeKTPOMArHiTHOI eHeprii. EjexTpomarHiTHI XBWIII
B3JIOBK IPOBOJIIB. THCK eneKkTpoMarHiTHUX XBWib. CTOs4l XBUJIl 1 pE30HAHC Y BLAPI3KaX
JIOBI'HX JIIHIH.
Bunaiinenns pamio3s’sizky O.C.Ilonoum. IlpuHiun pamio3B'si3Ky 1 pajiiosiOKalfii.
[Ikana e1eKTpOMarHiTHUX XBUJIb.

1V. Onmuka

[Tpeamer mocaimkeHHsT ONTUKH. KOPOTKU ICTOPUYHHE OTJISiT PO3BUTKY BUCHHS PO
CBITJIO.

4.1. CBiTJ10 Ta 100 XapaKTePUCTUKH

EnextpomarnitHa npuposa cBitia. [xepena 1 npuitmadi citia. OCHOBHI €HEpPreTU4H1
1 CBITJIOBI BelIMuuHU. DOTOMETPisl, BUMIPIOBAaHHS €HEPreTUYHMX 1 CBITJIIOBUX BEJIMYHUH.

4.2. Intepdepenuis cBiTia

Haknamannst cBiTioBux xBwib. [lpuHnmn cynepmosumii. KorepentHicts. Yacopa i
IPOCTOPOBAa KOTEPEHTHICTh. MeTonu croctepekeHHs iHTtepdepeniii B onrtumi. JIBo- i
OaraToripomeHeBa iHTepdepeHIlis. IHTrepdepeHilis B TOHKHX IDIiBKaX 1 IJIaCTHUHAX.
3acrocyBaHHs iHTepdepeHIlii B Hay1i 1 TexHilll. [HTepdepomeTpu.

4.3. Iudpakuis cBitia.

SBume mudpaxmii. [lpunnun Troiirenca-®Openens. 3oun Dpenens.  dudpakiis
Openenst 1 Opaynrodepa. [ToscHEHHS TPAMOJIHIHHOCTI MOIMIMPEHHS CBITJIA XBHUIHLOBOIO
teopicro. [udpakiis DpeHens Ha KpyraoMy OTBOpPi, HA KpPYIJIoMy €KpaHi, Ha Kparo
HaIiBOOMEKEHOTO eKpaHa.

Hudpakuis Dpaynrodepa Big IUIMHU, TPSIMOKYTHOTO Ta KpYIJIOro OTBOPIB.
Hudpakmirina penritka. Judpakiis Ha aBo- 1 TpuBuUMipHUX pemniTkax. Judpakiis
peHTreHiBcbknx mpomeHiB. dopmyna Bymbda-bperra. Jludpaxiis Ha yabTpa3ByKOBUX
crosrunx XBUIIX. [ToHsATTs mipo ronorpadiro. Meton Jlenucioka. 3acTocyBaHHs roiorpadii.

4.4. 'eomeTpu4Ha ONITHKA
['eomeTpryHa onTHKa SIK TPAaHUYHUN BUMAIOK XBWJIbOBOI onTuku. [IpmHumn depma.

3akoHM B1IOMBaHHS 1 3a7l0MJIeHHS CcBiT/Ia. [ToBHE BiOMBaHHsA. BonokonHa ontuka. Jl3epkana.



[Ipu3mu. Tonki miH3u. Dopmyna ToHKOI JiH3U. Alepaiii onTHUYHHX cucTeM. ONTHYHI
npunaaun. Oko sk onTuyHa cucteMa. Jludpakuiiina npupoaa 300paxkeHb. Po3niibHa 31aTHICTh
ONTUYHUX MTPUJIA/IIB.
Bonokonna ontuka. AtMocdepHa pedpakiis. Mipaxi.
4.5. Ilonsipusanisi cBiT/Ia
[TonspuzoBane 1 HemosIpU30BaHa CBiTIO. JIiHINHA, eTNTUYHA 1 KpyroBa MoJIIpU3allis.
[lonspuzaropu 1 anHamizatopu. 3akoH Mamoca. EminTuyHa 1 KomoBa MOJISIpU3alis.
[onspuzania cBitina npu BigOuBaHHI Bia aienextpuka. Kyt Bprocrepa. Ilonspuszanis npu
NOJBITHOMY MpOMeHe3aNoMIIeHH1. [HTepdepeHIis JTiHIHHO Moyisipu30BaHuX XBWib. LlITyuna
anizotpornis. Epexr Keppa. Obepranns ruionmau nojsipusaiiii 1 B peuoBuHax. [lomsipoinm.
[Monspu3aniiini npuiaaau 1 iX 3aCTOCYBaHHSI.
4.6. lucnepcisi, MOTJIMHAHHSA | PO3CIlOBaHH CBiTJIa
Enextponna Teopis aucnepcii 1 moriauHaHHs cBitia. HopmanbHa 1 aHoMalibHa
mucriepcii. Koedimient nornuuanus. ®as3osa ta rpynosa mBHIKOCTI cBiTia. Edexr Basinosa-
UYepeHkosa.
CrniexTpu BumpoMiHiOBaHHA 1 mornmuHaHHs. CrnekrpomeTpr. CrHeKTpaabHHN aHawi3.
Komnwopwu tin. Panyra.
[ToHSTTS TIpO HEMIHINHY ONTHKY.
Po3citoBaHHs cBiTJIa B ONTHYHO HEOAHOPIMHOMY cepenoBuili. 3akoH  Pernes.
[Monspu3ariis poscistHoro cBitia. Komip Heba 1 3ipok. OnTuyHi siBUIa B atMmocdepi.
4.7. PensstuBicTchbKi edeKkTH B ONITHILI
[IBuakicTh cBiTia. BuMiptoBaHHS MIBUAKOCTI CBiTNIA. [lomuMpeHHs CBiTiIa B pyXOMHX
cepenopumax. Jlocmian ®@izo 1 Maiikenbcona. ExcriepMeHTaIbH1 OCHOBH CIIEITiaTbHOT Teopii

BigHOcHOCTI. Edext Jlomnepa B onrtuiii. Abepartist CBITIIA.

V. Amomna ma sadepna izuxa

[Ipenmer i3aBmaanHs kBaHTOBOT (pi3uku. KopoTkuii icTOpUYHUN OIS PO3BUTKY BUCHHS
PO KBAaHTOBI BIACTUBOCTI MaTePii.

5.1. KBaHTOBI BJIACTMBOCTi BUNIPOMiHIOBAHHS

®doroenexktpuuanii  edexr. 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.

PentreniBchke BUNpOMiHIOBAaHHS. [albMiBHE 1 XapaKTEPUCTHYHE PEHTTCHIBCHKE
BUTIPOMiHIOBaHHS Ta Horo crekTtpu. Edexr Kommrona. 3acTocyBaHHS PEHTTCHIBCHKHX
MIPOMEHIB.

5.2. TensioBe BUNIPOMIHIOBAHHS
PiBHOBa)kHE BWIIPOMIHIOBaHHS Ta Horo xapaktepuctuku. 3akoH Kipxroda.

BunpomintoBanHsa adbconoTHO YopHoro Tina. 3akoH Credana-bonbiimMana. 3akoH 3MIIIEHHS



Bina. Po3noain eHeprii B CHEKTpl BUIIPOMIHIOBAHHSI aOCOIIOTHO YOPHOTO Tuia, (opmyria
Penes-Jl>xunca. KBanTyBanHsi eHeprii BumnpomiHioBaHHs. Popmyna [lnanka. Onrtuuna
MIPOMETPISL.

5.3. XBH/1b0BI BJIACTHBOCTi Ppe40OBUHH

Hudpakuis enextpoHiB. Xswii nae bpoins. Hocmigu [eBicona 1 JIxemepa.
CriBBinHoIIeHHs] HeBU3HaueHocTel ['eitsenOepra. OCHOBHI YSIBJICHHS KBAaHTOBOI MEXaHIKU.
XBuiboBa PyHKIIA 1 11 Pi3UUHUI 3MICT.

Pigusinns Ulpeninrepa. [punnun cynepno3uiii B KBaHTOBIM MexaHil. HalnpocTimi
3aj1a4i KBAHTOBOT MEXaHIKH: YACTUHKA Y HECKIHYEHHO TTTMOOKIN OTHOBUMIPHIN MOTEHIIAIbHIN
sM1, KBAaHTYBaHHsI €HEprii JIHIMHOrO rapMOHIYHOrO ocumisTopa. [IpoXo KeHHS 4aCTUHKHU
yepes MOTeHIaNbHu 6ap’ep /TyHenbHUMA eeKT/.

5.4. BynoBa aToMiB i MoJIeKY.JI.

CrnektpanbHi cepii BunpomintoBanHsa atoMiB. Jlocmiau Pesepdopna. [Toctynatu bopa.
KBanToBo-mMexaHiuHa iHTepriperaiis mnocrtynariB bopa. [Ipuniun BignorimHocTi. Jlocmin
®panka 1 ['epra.

KBaHnTyBaHHs eHeprii, MOMEHT IMIYJbCY 1 npoekiii iMmynbey. Jocmiau [lrepHa 1
I'epnaxa. CriiH 1 MarHiTHUM MOMEHT eJIeKTpoHa. KBaHTOBI Unciia eJIeKTPOHA B aTOMI.

[Mpuamun Ilaym. Enexkrponni mapu ckiaaaHux aromiB. l[lepiomuyna cucrema
enemenTiB JI.I. MeHneneena.

[Ipupoaa xapakTepUCTUIHOTO PEHTTEHIBCHKOTO BUMIPOMiHIOBaHHS. 3akoH Mo3i.

[ToHsITTS TIpO XIMIYHUK 3B’S30K 1 BAJICHTHICTh. bymoBa Mosekynl. MonekymspHi
cnektpu. Kombinariiine poscisaus citia. Jltominecuentis. [Ipasuno Ctokca.

CrionTaHHe 1 1HAyKOBaHE BUIPOMiHIOBaHHsA. KBaHTOBI reHepaTtopu /nmaszepw/ 1 iX

3aCTOCYBaHHSI.

5.5. KBaHToOBI siBHIIIa B TBEPAUX TLJIax

YTBOpEHHSI eHEPreTUYIHUX 30H Y KpucTaiax. [[oHITTs mpo 30HHY TEOPito MPOBITHOCTI
MTPOBITHUKIB, HAITIBIIPOBITHUKIB 1 JTICTICKTPUKIB.

[ToHATTS PO KBAaHTOBI CTATUCTHKH. 3acTOCyBaHHs craTrcTuku Pepmi-lipaka g0
CIEKTPOHIB y MeTamax. KBaHTOBa Teopis TEMIOEMHOCTL. TemIonpoBigHICTh
TIeTEeKTPUIHUX KprucTaiB. @OHOHU.

KBaHTOBI siBHIIIa TPH HU3BKKX TeMIiepatypax. Hammposigaicts. HanTekydicTs.

5.6. ®izuKa aTOMHOIO APa

ExcnepumenTansai MeToau simepHoi ¢izuku. [IpuckoproBadi 3apsiKeHHX YaCTHHOK.
Cknan snpa. 3apsa 1 macoBe uucio sigpa. Enepris 3B's3ky saep. Hedext mac. MomeHT
KUIBKOCTI pyXy 1 MarHiTHUI MOMEHT sizipa. SnepHi cunu. Mopesni aTOMHOTO sizipa.

PamioakTuBHICT. 3aKOHM paaioakKTUBHOTO po3mady. IlpaBuma 3MilieHHA 1

panioakTUBHOCTI. ["'aMMa-BUNIPOMiHIOBaHHA. 3aCTOCYBAHHS Pall0aKTUBHUX 130TOIIB.



SAnepni peakuii. [lpuknaau saepHUX MEpeTBOPEHb MiJ JI€I0 A -YACTUHOK, NMPOTOHIB,
HEUTPOHIB, IEUTPOHIB 17 - KBaHTIB. LlITyyHa panioakTMBHICTh. TpaHCypaHOBI €1€MEHTH.

[onin Baxxkkux sanep. Jlanurorosi peakiii noguty. SaepHi peakTopyu Ha TEIUIOBUX 1
LIBUJIKMX HEUTPOHAX. SIepHA EHEepreTUKa.

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

5.7. EneMeHTApHI YaCTHHKH

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

CyuacHa ¢i3uyHa kapTuHa cBity. JlocsrHeHHs 1 npoOieMu cyvacHoi (izuku. Porb

YKpaiHCBKUX BUCHHUX Y PO3BUTKY (Di3UKH.

KPUTEPII OIIIHIOBAHHS

Mertoro (paxoBoro BCTYNMHOTrO BUMPOOYBaHHA 3 (DI3UKKM € KOMIUIEKCHA MepeBipKa
AKOCT1 MPOQeCciiHOT MATOTOBKY BCTYITHUKA — MaliOyTHHOTO BUKJIaJa4a, BUUTENS (I3UKH.

OO6'exTamMu OIIHIOBAHHS TiJ] Yac BCTYITHOT'O BUIIPOOYBAHHS € TEOPETUYHI 3HAHHS
(b13uuH1 MOHATTS, Gi3UYHI ABHUINA, TOCTIIN, 3aKOHU, (I3UYHI TeOPii, MpUIaan, TEXHOJIOTIT),
BMIHHS aHAJII3yBaTH Ta 3aCTOCOBYBATU iX B CTaHJAPTHHUX 1 HECTAHJAPTHHUX CUTYaIlisX Ta
BUKOPUCTOBYBATH 111 3HAHHS JJI PO3B'SI3yBaHHA 3a]1ay, BUKOHAHHS €KCIIEPUMEHTAIbHUX
3aBaaHb. [Ipu oIiHIOBaHHI BIIIOBIICH BPaXOBYHOTHCS:

v’ posyMidHs ()i3MYHOI CYTi IOHATH, 3aKOHIB, TEOPIii, MPAaBUILHE BU3HAUYCHHS
GI3MYHUX BEIMYMH, iX OJMHMIL Ta 3aCO0IB BUMIPIOBaHHS; SIKICTh BUKOHAHHS MAaJFOHKIB,
cxeMm, rpadikiB, KpecaeHb;

v/ yMiHHS BUKOPUCTOBYBATH TEOPETHUUHI 3HAHHS ISl PO3B’13yBaHHs (DI3MYHUX 3a71a4;

v/ paiioHaabHICTh 06PAaHOro 3ac00y PO3B'A3yBaHHS 3a/1a4; aKyPATHICTH 0)OPMIIEHHS
MUCBMOBOIT POOOTH; KITBKICTh IIOMUJIOK 1 HEAOMIKIB y BIIMOBII.

v/ BMiHHS [IPOBOAUTH aHAJI3 OTPUMAHUX PE3YJIbTATIB Ha (Pi3HUHY JOCTOBIPHICTS.

Kowmmnekt BkiTtouae B cebe 25 3aBaaHb JJ1s MPOBENCHHS (DaXOBOTO BCTYITHOTO ICTIUTY
3 ¢BBukH y ¢GopMi MHCHBMOBOTO TECTYBaHHSA. 3MICT 3aBjJaHb BiAMNOBIZaE Iporpami
3araibHOTO Kypcy (izuku cremianbHocTi 014 Cepennst ocBita (Pi3uka). KoxkHe 3aBmaHHs
OIHIOETHCS y 8 OaniB. 3 HuX 4 Ganu 3a Gi3UUHYy 11e10 pOo3B’A3KY, 2 Oanw - 3a ii peanizaliito,
2 Oamm - 3a BMOIp TpaBWJIBHOI BiAMOBiAl. 3araimbHa KiIbKicTh TecToBHX OamiB — 200.
BuxoHaHHS TECTOBHX 3aBIaHb PO3PAXOBAHO HA 2 aKaJeMIYHi TOIMHH.

Pesynpratn BcTymHOTO BHNpPOOYBaHHS OIIHIOIOTHCS Komiciero 3a 200-6ampHOTO
mkanoro. ko BcrynHuk HaOpaB meHuie 100 6aiiB — BIH HE CKJIaB BUIIPOOYBaHHS, SIKILIO

100 GaiB 1 OLIBIIIE — CKJIAB.
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