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Yactura 1. B3aemoaisi BUNpoMiHIOBAaHb 3 pe40BHHOIO.

Knacuunuii onuc 3imxnentsa 060x min.

PoscitoBatHs y BiIHOCHi# cHCTeMi BiJUTIKy Ta B CHCTeMi WEHTpy iHepmii. 3akoHH
30epexxeHHs Ta piBHAHHA pyXy. Cucremu Bimmiky. Kytu BimxwieHHs i mpumineHa Bixctanb.
PoscitoBanns B cucTeMi neHTpy imepuii Ta Horo BiactuBocTi. PoscitoBanHs B maGopaTopHiit
cucTeMi BiUliky. BekTopHa miarpama mpormecy poscitoBanHs. IlepemaHa eHeprisi Ta KyTH
Binxunenns. Ilepepis posciroBamns. Jlndepenuilinuii nepepis y BigHOCHi# cucTeMi BimmiKy.
3B’I30K NPHULINBGHOI BiNCTaHi, MOTeHmiamy posciioBaHHs 1 audepeHmiliHoro mepepisy.
IleperBopeHHst 10 JaGopatopHoi cHcTeMH Bimtiky. IlepeTBOpeHHS m0 3MIiHHHX, IO
BIAPI3HSIOTBCS Bil KyTiB BinxmieHHs. 3arambHi aubepenuinni mepepisu. IloHumit Ta
napuianeHi nepepisu. Ilepepis karany peakuii. 3araisHi MOHATTS TPO MYYKH, IO B3AEMOIIOTH
i3 mimensamu. dmoenc. MakpockomiyHuM Hepepis mpouecy.

OcHO6U K6AHMOB020 ONUCY PO3CIIOBAHHA

Mex# KIIaCHIHOTO OMHCY PO3CiIOBAaHHS. AMILTITYa PO3CilOBaHHS. 3B’SI30K aMILTITYIH
posciroBanHs 3 nupepenmiiiauM mepepisom. @opm-dpaxtop. Teopis posciroBaHHS, siKe He
3aJIeKUTh BiI 4acy. Meron mapmianbHux xBwib. [lapmianeni ¢asoBi 3cyBm. 3B’S30K
napuianbHuX (asoBHX 3CYBiB 3 MMQepeHIiMHMM mepepi3oM. Mexu 3acTocyBaHHS METOLY.
Habmwkenns Bopra Ta Mexwu #oro 3actocyBaHHs. Bumii mopsiaku Teopii 36ypeHp s
TIPOIIECiB PO3CilOBaHHSI. -

Ipysichi 3imKHEHHA 3apAONCEHUX YACMUHOK 3 AMOMAMU

Iorenmian r!. Judepenuiliamit mepepis posciroBanHS IIPH  ENEKTPOCTATHYHI
B3aeMoil. 3aranbHuil BUrISN mudepenmiitnoro nepepisy. Kytn Binxunenns. Jludepenmiinmii
nepepi3 mepesiaui eHeprii. B3aemonis enekTpoHiB 3 atomHEM smpoM. dopMyna posciroBaHHS
Pesepdopaa. Penstusicrcbkuii onuc po3ciroBaHHS IIBHAKAX eNeKTpoHiB. ®opmyna Jlapsina-
Pesepdopna. Mexu 3acTOCyBaHHS KJIACHYHOI PENATHBICTCHKOI MEXaHiKH. PessTHBiCTCHKHMI
KBaHTOBUH MEPEPi3 pO3CiIOBaHHS €NEKTPOHIB Ha TOYKOBOMY siipi. [IOHATTS mpo po3ciroBaHHS
Morra. T'aneMmiBHE BHIPOMIHIOBaHHSI €NEKTpOHiB. I[Ipo6reMa MiXKATOMHHX MOTEHIAIB.
Ilotenmianu Tomaca-@epmi, Bopa, Bopsa-Maitepa i crymeHesuit mnotenmian. ®opmyna
Pesepdopna i mudepenmiiini nepepizu po3ciroBaHHS BaXKKHX 10HIB.

3imKHeHHA HellmpPanbHUX YACMUHOK 3 AmMoMamu

IoteHmian xopcTkoi cepueBMHM. 3arambHuii BHIISK AU(EPEHUIHHOrO mepepisy.
Jnbepenuilinmit mepepis MpYKHOTO PO3CIIOBAHHS Ta KYTH BiIXHIEHHS IIPH pPO3CiIOBaHHI
HEUTPANBHOI YaCTHHKH. PO3CirOBaHHA MIBUAKMX HEHTPOHIB. 3aJIeXHICTh TIepepisy po3citoBaHHS
Bil eHeprii HeHTpomiB. PosciloBanHs ramma-kBaHTiB. [ludepenuiitauii  mepepis
KOMIITOHIBCBKOTO  po3citopanHs. @oroenekTpuunuii edexr. HapomkeHHs map eneKTpOH-
no3itpoH. Qorosinepui peaxuii. Hempyxwi 3iTkHeHHs atomis. KineTuka mHempyxHOro
poscitoBanHs.. BekTopHa fiarpama IpoIneciB HENpYXKHOTO po3sciroBaHHs. KyTH BimXuieHHS i
HETIPYXHI BTpath eHeprii. PisuuHi acmekTH mpomueciB HempyxHOro poscitopamms. ITepexinsi
IBOXaTOMHI CHCTEMH.

Hona nanimarouoi vacmunku

Tpaexropis wacturku. 3oBHimMHE i BHyTpimHe onpominenHs. [loBepxHEBE i 3BOPOTHE
poscitoBanHs. [lonsTrs mpoGiry. JlinifiHui, BEKTOPHUH, MO3MOBXKHIM i Momepeunuit TpoGiry.
Posmonin I'aycca mst ninitinoro npo6iry. Posmonin mist KiHUeBHX KyTiB Binxunenns. Cepemmiit
NiHi#HUA mpo6ir. IIpocTOpOBHit PO3MOAINT TOYOK 3yNMMHKM 4acTHHOK. CepenHiil mo3moBKHik



npoGir. Bixcrams BineHOro npo6iry. Cepemus CHEPrisl, IO BTPAYAETBCA MPH OJHOMY
3iTkHeHHi. ['anTbMiBHa 30aTHICTB. 3B’ 30K TANBMIBHOT 37aTHOCT] 3 TU(EPEHIIHHAM Ta TOBHAM
nepepizamu poscitoBanus. [lepepis ransMyBanHs i }isuynHi nponecu raneMyBaHHS. 3anexXHICTD
niHi#HOrO TpoGiry Bix mepepisy ransMyBaHHS i TYCTMHH PEYOBMHH. Po3kun eweprii, mo
BTPAYacThCA.

T'anvmyeannn easnckux ionie

lanmemyBanHst enextponamu. ['0NOBHI BIacTHBOCTI IpomeciB  30yIKEHHS aTOMiB,
ioHizamii Ta 0OMiHy enekTpoHamMu. [loBHa rameMiBHA 3HATHICTB. 3aeXKHICTE IIpoIIeCiB
30y/DKeHHs, ioHi3amii Ta oGMiHy enmeKkTpoHaMu Bin mBHIKOCTI ioHA. [aiEMiBHA 3ATHICTH i
KOe(illieHT raJbMyBaHHS IOBHAKHX 1OHIB. Enepris ionisanii. [aneMiBHa 31aTHICTE BaXKHUX
iOHIB IpH  HEBENWKIH IIBMAKOCTI. SlmepHe TanBMyBaHHS Ta HOTO  BIIACTHBOCTI
KBaHToBOMexaHiunmit omuc koedimieHTa ransMyBaHHS. Cepenust eHeprist 36ymKkeHHsS aToMma.
Pors BHYTpimHiX 060NOHOK aTomiB MimreHi Ta 3GYIKEHHS XBHIBOBHX GyHKuilt aromEnx
enekTpoHiB. @opmyra Brioxa mst cepennboi eHeprii 30ymxenns. ['anpMiBHA 31aTHICTS cIoNMyK.
IlpaBuno bBperra. Jlimifiauii mpoGir Baxxkux iOHIB. QopMy  PO3PaXyHKY CEpEeIHbBOrO
NiHiHOTrO NMPOGIry y pe4oBHHi 3a JaHUME npobiry MpoToHiB a60 ambha-4acTHHOK. 3aTeKHICTD
TpoOIry BiX TEPMOMHAMIYHHX [APAMETPIB PEIOBHHH.

T'anemysanna wieuoxux enexmponie i nosumponis, HellmpoHie i 2zamma-Keanmis

Ilpouecn rambMyBaHHS €IEKTPOHIB i MO3MTPOHIB. lanemyBaHHS mpu 36ymKeHHI i
loHi3awii atomiB MimeHi. TamrbMiBHE BHIPOMiHIOBAHHS. @opmyna Bere-Taiitnepa mis
CHiBBiIHOIIEHHS {OHI3aNiMHMX Ta pamiariiiaux BTPAT eHeprii. 3iTKHEHHS 3 €NEeKTPOHHOIO
mnasmo0  MimeHi. EdekT rycrumm. BunpomizioBanus HUepenkoBa. Poskum ewepriit.
Baratopasose poscitopanns. JliHiliHuit mpoGir Ta poskux npobiris. Ilponecy ramsMmyBaHHS
IBHAKKX 1 TemnoBux HelTpowis. IIpyxHe i HempyxHe SZICPHE po3CifoBaHHA. J[OBXXHHA
BUIBHOTO Mpo6iry. Enepretiuni Brparn. ['anbMyBaHHS TaMMa-KBAHTIB. 3MEHIICHHS ¢moenca i
CHEprii raMMa-KBaHTIiB IIPH KOMITOHIBCBKOMY pO3CiSHHI, doroedekti i Hapomkenni map.
Koeoinientn niHifiHOro mornuHaHHES raMMa-KBaHTIB i €Heprii myuka.

Yactuna 2. Pagio6ioJioris.

Ymeopenna deghexmis i padiayiiinux nowkodxncens ¢ npocmux miwieHax

Toukosi nedextn y kpucranax i ix yrsopenns. Jledextn [oTrki i @penkens. [porecu
3cyBy. Hampsmku nerxkoro 3cyBy. ArepmidHa a6o CHOHTAaHHA pexkoMOiHarist aedexTib.
PexomOinanitinuit 06’em. Eneprerwunuit mopir 3cyBy. Biporimmicte 3cyBy y 3amamomy
Hanpsamky. Ilepepis 3cyBy. Kackanu 3cyBiB. Uuciio 3cyBiB y kackami. 3alexHicTs qnciia 3CYBIB
BiJl BTPaTH eHEprii HANTITAI0u01 YaCTHHKH.

Dizuuni ocHosu do3umempii

Meronu peectpanii BunpominioBans. [[kepena BUIpOMiHIOBaHb. BigHoCHa GioMoriuma
e(eKTUBHICTs Di3HMX BHIiB BUNpOMiHIOBaHb. ExBiBaneHTHa n03a i KoedimieHT sKOCTI
BHIIPOMiHIOBaHHs. J[o3uMeTpuuHi i MikpomosuMeTpiumi XapaKTECPUCTHKA BHUIIPOMiHIOBAHHS.
IIpocTopoBwuit po3nomin gedexris.

Pigni padiobionoziunux npoyecis

B3aemo3s’s30k i ocobmmBocti mii  BHIpOMiHIOBaHB Ha ¢ismanomy, ximiuHOMY,
GioximiyHoMy i OGionoriuHOMy piBHSX. 3acamM  MOJETIOBAHHS Gionoriunux  edexrin
BUIIPOMiHIOBaHHs. Di3udHi Mozeri 1ii BUNIpOMiHIOBaHHS. 3aranrbHa TEOpis MillleHi i BIy4aHHs.
PaniouyTimBuit 06’emM. @akTop MepeKpHBaHHS. AHANI3 “onmHOynapHuX” Ta “GararoymapHux”



kpuBuX. [lepeBaru ta HenOMiKK (i3UUHUX MOAENEH.

Yaenenna npo bionoziuny dito eunpominiosans

Teopis mnpsmoi nii BumpominioBanHs. @iswuni mTpomecH mpH npsMii il
BHNIPOMIHIOBAHHSI. 3aeXHICTh Mgisxiv. i Mpax. [HAKTHBaLisS MakpoMoNeKyT mpu OpsMiit mif.
Ilpsva nist BUNpoMiHIOBaHHSA Ha (epmenTH. IIpsva fis BMNPOMIHIOBAaHHS HA HYKIETHOBI
xucnot. Crpykrypni ymkomkenHs JIHK. CrpykrypHi ymkomxeHHs (epMeHTIB. Teopis
HenpsmMoi il BuUnpomiHioBaHb. ITOPiBHAIBHI XapakTEPUCTHKM MPOIYKTIB panionizy BOJIH.
XapaKTepUCTHKH HEmpsMoi Jii BUIPOMIHIOBAHD y BONHMX pO3uMHaX. Moxubikamis
TIPOMEHEBOTO BPaXXCHHS MOJICKYJ Y PO3YMHAX. |HaKTHBALlis MaKPOMOJIEKYJ y PO3UMHAX BOJIH.
PanianiftHo-ximMiuHuit BUXiH.

Aia eunpominiosans Ha Kiimuny, opzan i opzanizm

IlepunHi (isuko-XiMiyHi TpollecH B oOmpoMiHeHilf KIiTHHI. AHam3 MeXaHi3MiB
TIPOMEHEBOTO BPAKEHHS KITHH. MoJeKyIsipHi MeXaHi3Mu penpoIyKTHBHOI 3aru6est KITiTHH.
His papiamii Ha KriTHHH, sKi He OinATbcs a6o HiNSTBHCA MOBiLTBHO. ITOHATTS pemnapartii.
IopiBHsBHA palioUyTIMBICTe OpraHismis. Jlis BHIpOMIHIOBAaHHS Ha CCaBIIiB. I'octpa Ta
XPOHIYHa ITPOMEHEBa XBOpooa.

Yacruna 3. OxopoHa npani

3akonooascmeo YKpainu no oxopowi npaui

BusHaueHHs [OHATTS ,,0x0poHa Tpani”. Kouctutyuis Vkpainu mpo OXOpOHY mpari i
37I0pOB’sl TPOMaJsH: CTarTi 43, 45, 49, 50. Cxiax 3akoHomaBCTBA YKpaiHu IIPO OXOPOHY IIpart.
Knacudikanis npasmn i Hopm TexHiku Gesnmexn. BinmoBimansHIiCTH MOCAmOBHX 0OCI6 3a
TIOPYIICHHS 3aKOHOJABCTBA PO OXOPOHY mpalli. O60B’SI3KM pOOITHHKIB 110 BUKOHAHHIO BUMOT
HOPMAaTHBHO-IIPABOBUX AKTIB MPO OXOPOHY mpari. Bumw iHcTpykTaxy. Po6GoTa B mikigmmBux
yMOBaX.

OcHogu mexHiku Ge3nexu

He6e3neuni i mxinmei Bupobuuyi (axropu. 3abe3neyeHns pOOITHHKIB, 110 3aMisHI B
WIKiIUIHBAX Ta TSOKKAX yMOBaX mpaiii. J[ist eJeKTPHYHOTO CTPYMy Ha OpraHi3M JIOIMHY. Bumm
CIEKTPUYHUX TpaBM. XapaKTePHCTHKA 3arabHHX €JIEKTPOTPABM 3a CTYIEHEM TSKKOCTI.
EnextpuyHuii omip Tina mopueu. BIVIMB BEIMYMHA Ta 9acTOTH CTPYMY HA MOMIKODKEHHS
monuny. llepma (Komikapceka) MOTOMOra MHpH  YIIKOKEHHI eNEKTPHYHEM CTPYMOM.
TexHomorist BUKOHAHHS MTYYHOrO NUXaHHs. Hempsmuit (30BHIMIHIN) Macax cepus. Mera Tta
3aBJIAHHS MIOXEXHOI OXOPOHH. Bu3HaueHHs moHATTS ,,oxkexa”. HeGesneuni pakropn moxesxi
Ta BUOYXy, HOPMAaTHBHA HMOBIPHICTH MOXeXi. BU3HAYEHHS MOHATTS .. TOPIHHS", HeobXinHi
yMoBH ropinHs. [ToBHi i HemoBHI mpoaykTH ropiHHsA. PexoMeHmoBaHi PO3MipH MPOXOiB,
KOPHZIOPIB, [BepeH, MapiiiB B BUPOOHWYMX NPHMINIEHHSX 3 ypaxyBaHHSM HOPM TIOXKEXKHOT
Oesnekn. CreKTp eNeKTpPOMArHiTHAX XBWIb. BHIH pamioakTHBHHX BUIIPOMiHIOBAHb.
Hpupomuuit panianiitamit don 3emui. Jxepena pamiamii ski AiroTe Ha JIOAMHY B TIpoOIeci
KUTTA. Pazianiiina gy TauBicTs pi3sHUX TKAaHWH NHOQUHY.

KPHUTEPI{
ONIHIOBAaHHS PiBHsI 3HAHb CTY/EHTIB

1. BuKOHaHHS KOXHOIO 3aBIAHHS OiJIeTa OLIHIOETHCS OATOM 32 TaOJIULEIO;



Ne  [Kinek. | ITpw ominni Binmosini Ha Teopetnuni IIpu omiHmi po3s's3anns 3amaui
3/m  |GaniB TUTAHHS

1 0 BusiBiieHO, 0 CTYICHT BUSBUB akaaeMidHy HeZoOpOYeCHICTh
2 1-20  |HaBeneHo nuine BU3HaYeHHS TepMiHiB, |3amicaHo KOPOTKY YMOBY, HaBEIEHO
SIK1 BXOISATBH 10 (OpPMYITIOBaHHS niarpaMmy abo PECYHOK /0 3a/adi, 3aIicaHo
UTaHHS OCHOBHI 3aKOHH 3 Ili€i TeMu
3 21-40 |HaBeneHo nuime 3arajibHi BitoMocTi JlonaTkoBo 110 1. 2 BKa3aHO METO
PO3B'I3aHHA 3a0a4i
4 41-60 |HaBemeHo HewiTKy BimmoBims HlofatkoBo 110 1. 3 Ipu npaBHIEHOMY BHOOpI
METOJy PO3B'A3aHHs JOIYLIEHO Ipy6i
TIOMUJIKH
5 61-80 [HaBeneHo Biamosims 3 He3sHaUHUMHE HonatkoBo 110 m. 3 npw npaBUIEHOMY BHOOPi
IIOMHJIKaMH METOZy PO3B'I3aHHS HE TOBEIEHO O KiHIIs
6 81-90 |HaBeneno npaBuIibHY B IiloMy 3anady T0BEICHO 10 MPABHUIIBHOT KIHIIEBOT
BiJTIOBib 3 OPYIIEHHSIMH JIOTIiKH (opmyH i Ha TOMY IpHTIHHEHO PO3B'A3aHHS

BUKJIAZICHHS MaTepiany abo 6e3
HAJIE)KHUX LIIOCTpaiit uu oGopMiIeHHS
BIATOBINi YCKITATHIOE PO3YMiHHS TEKCTY

7 91-100 |IToBHa Ge3moranHa BimmoBigs 3100yT0 IIpaBUIBHY KiHLIEBY GopMyITy Ta
IPOBE/ICHO 1i aHai3, epeBipKy Ha
PO3MipHICTB, BIpHO BH3HAYEHO YHCIIOBE
3HAYEHHS,

2. 3araneHa omiHKa (HaxoBOro BCTYIIHOTO BUNPOOyBaHHS 3a mKaiow Bix 100 no 200 6anis
PO3paxoByeThCs 3a GOPMYIIOLO:

Ouinka = (IT1 + I12 + I13) / 3 + 100,
ne I11, I12, T13 — 6anw 3a Bigmosimi OKPEMHX 3aBIaHb €K3aMEHAIlIHHOTO OijeTa.

3. Slkmo «3aranbHa ouiHKa» He € IIIAM YHCIOM, TO OIIHKA OKPYTJIIOETBCSA 3 ypaXyBaHHIM
IIPAaBUJI OKPYTIICHHS.
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