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Yactuna 1. B3aemoaist BUIIPOMIHIOBAHDb 3 PEYOBHHOIO.

Knacuunuii onuc 3imkneHHA 060X mi.

Po3citoBanHs y BiIHOCHIA CHCTEMi BUUTIKY Ta B CHCTeMi IIEHTpY iHepuii. 3akoHU
30epexeHHsT Ta piBHAHHA pyxy. Cucremu Bimiiky. KyTu BiIXuieHHS 1 MpHUIIUIBHA BiJACTaHb.
Po3citoBaHHsS B cHCTEeMi IIEHTPY IHEpINi Ta WOTOo BIACTUBOCTI. Po3citoBaHHs B 1abOpaToOpHIiii
cucreMi BimIiky. BektopHa miarpama mporecy poscitoBanHs. [lepemana eHepris Ta KyTH
BigxuienHs. Ilepepi3 poscitoBanns. JudepeHuiiHuil nmepepiz y BiAHOCHIW CHUCTEMI BiJUTIKY.
3B’S30K MPUIIIBLHOT BIACTaHI, IOTEHINIATy pO3CitoBaHHSA 1 JIudepeHiifHoro mepepisy.
[leperBopeHHs A0 5abOpaTopHOi cHcTeMH BiUTKY. llepeTBOpeHHS 10 3MIHHUX, IO
BIIPI3HSIOTBCST BiJl KYTIB BiAXWJEHHA. 3aranbHi audepeHiiiHi nepepizu. [loBHuii Ta
napmianeHi nepepizu. [lepepi3 kaHamy peaxilii. 3aranbHi MOHSATTS PO MyYKH, [0 B3a€MOJIIIOThH
13 mimmeHsMu. OiroeHc. MakpoCKOTIYHMN mepepi3 MpoIiecy.

Ocnogu Keanmoeozo onucy po3cito6anns

Mexu KITaCHYHOTO OMHCY PO3CIIOBaHHA. AMILIITYAa PO3CilOBaHHS. 3B’SI30K aMIUTITY U
po3citoBaHHsa 3 nudepeHmiitHuM niepepizom. Dopm-dakrop. Teopiss po3ciroBaHHS, sSKe HE
3aJeKUTh BiM dacy. Meron mnaprianbHuX XBuib. IlapuianbHi (a3oBi 3cyBU. 3B’S30K
napriadbHuX (Pa3oBUX 3CYBIB 3 AUQPEPEHIIHHUM Tepepi3oM. Mexu 3aCTOCYBaHHS METOIY.
Habmmwkennss bopHa Ta Mexu #oro 3actocyBaHHs. Bumi mopsaku Teopii 30ypeHb ams
MPOIIECIB PO3CIIOBAHHS.

Ipyscni 3imKknenns 3apaoxicenux 4YacmuHokK 3 amomamu

IMotenmian r!. [udepenuiiiauii mepepi3 po3CifOBaHHS MOPH  EICKTPOCTATHUYHIM
B3a€eMOii. 3araJibHUi BUTIISA audeperiiiinoro nepepizy. Kyru Binxunenss. J{udepenmiiamii
nepepi3 nepeaayi eHeprii. Bzaemonist enexTpoHiB 3 aroMHUM sAapoM. Dopmyia po3cilOBaHHS
Pesepdopna. PensruBicTchkuii onuc po3citoBaHHS MBHIKUX eleKTpoHiB. Popmyna JlapsiHa-
Pesepdopna. Mexu 3acToCyBaHHsI KIACHYHOI PEISTHBICTCHKOI MEXaHIKU. PensTuBicTChKHIA
KBAaHTOBHUH TIEpepi3 PO3CIIOBaHHS €JIEKTPOHIB HAa TOYKOBOMY siapi. [IOHATTS mpo po3ciroBaHHS
Mortta. ['anpMmiBHE BHUNPOMIHIOBaHHSI e€JIEKTpoHiB. IIpobiema MiKaTOMHHMX MOTEHIIialiB.
[Torenmianu Tomaca-®epmi, bopa, bopna-Maiiepa 1 cryneHeBuid mnoteHmian. Dopmyna
Pesepdopna 1 nudepentiitai mepepizu po3citoBaHHS BAXKKHUX 10HIB.

3imKHeHHA HellMPAaIbHUX YACMUHOK 3 AMOMamMu

[ToTeHIian >KOpCTKOI CEpIEBUHM. 3arajbHUNA BUDLIA AUGEPEHIIHHOTO Tepepisy.
Judepenuiiinuii nepepiz Npy>KHOTO PO3CIIOBAaHHS Ta KyTH BIIXWICHHS INPH PO3CIIOBAHHI
HEUTpaIbHOI YaCTUHKH. Po3CitoOBaHHS MIBUIKUX HEUTPOHIB. 3aJICKHICTh MEPEPI3y PO3CIFOBAHHS
Bi eHeprii HelTpoHiB. PoscitoBaHHs  ramMMma-kBaHTiB. JludepeHuiinuii  mepepi3
KOMITTOHIBCHKOTO po3citoBaHHsA. DotoenekTpuunuii edext. HapomkeHHS mapu eneKTpoH-
no3itpoH. DorosinepHi peakuii. HenpyHi 3iTkHeHHs artoMiB. KiHeTnka HempyXHOTO
po3citoBaHHs. BekTopHa niarpaMa mpoleciB HEMpy»HOro po3citoBaHHA. KyTu BiIXWJIEHHS 1
Henpy>kHI BTpatu eHeprii. Di3uuHI aceKTH MPOLECiB HEMpPYKHOTo po3citoBaHHs. IlepexinHi
JIBOXaTOMHI CUCTEMH.

Mona nanimarouoi vacmunku

Tpaektopist yacTUHKU. 30BHIIIHE 1 BHYTpIIIHE onpoMiHeHHs. [loBepXHeBe 1 3BOPOTHE
poscitoBanHs. [TonarTs npo6iry. JliHiiHKUN, BEKTOPHUIM, MO30BXKHIM 1 moNepeyHui Npooiry.
Posnonin I"aycca s niniiHOTO Npo6iry. Po3moain /uist KiHIeBUX KyTiB BiaxuieHHs. Cepeaniii
JiHiMHUA npo6ir. IIpocTopoBuii po3Mmojil TOYOK 3yHNHHKH YacTUHOK. CepeHiil Mmo3moBXHIN



npobir. Biacrans BinmbHOro mnpoOiry. CepemHs eHepris, M0 BTPAYAETbCA IPH OJHOMY
3iTKHEHHI. ['aibMiBHA 3/1aTHICTh. 3B’ 30K raJbMiBHOI 3/IaTHOCTI 3 AU(EPESHIIIHHAM Ta TTOBHUM
nepepizamu po3citoBanHs. [lepepis raapbmyBaHHS 1 Pi3UYHI TPOIECH TaTbMYBaHHS. 3aJICKHICTh
JiHIAHOrO MpoOIry Bij mepepidy rajibMyBaHHS 1 T'YCTHHH pPEYOBHHH. PO3KMI €Heprii, o
BTPAYa€THCSI.

TI'anvmyeanns easrxickux ionie

anpmyBaHHS eyeKTpoHamMH. ['OJOBHI BIACTHBOCTI TMpOLECiB 30yMKEHHS AaTOMIiB,
loHI3amii Ta oOMiIHYy eJjekTpoHamu. [loBHa raapMiBHA 3/1aTHICTh. 3aJIeXKHICTh TPOIECIB
30y UKEeHHs, 10HI3alii Ta OOMiHY eNeKTPOHaMM BiJ IIBHUIKOCTI i0HA. I'anbMiBHA 30aTHICTH 1
Koe(iIieHT raapMyBaHHSA IIBUAKUX 10HIB. EHepris ioHizaiii. ["agpMiBHA 3aTHICTh BaKKUX
10HIB TpU HEBENUKIA IIBUAKOCTI. SlnepHe rambMyBaHHS Ta HOro  BJIACTHUBOCTI.
KBantoBomexaHiuHmil onuc koedimieHTa raibMmyBaHHsa. CepenHsi eHepris 30yDKeHHsS aToma.
Ponp BHYTpimIHIX 00OJIOHOK aTOMIB MilleHl Ta 30yKEHHS XBHJIBOBHX (YHKLIA aTOMHHX
enexTponiB. @opmyna bioxa st cepenHboi eneprii 30ymkeHHs. ['aapMiBHA 3aTHICTD CITONYK.
[IpaBuno bperra. JliHifiHuii npoOir Bakkux 10HIB. DOpPMYyIM pPO3PAXyHKY CEPEIHBOIO
JHIAHOTO MPOOIry y peuoBHHI 3a JaHUMHU IPOOITY MPOTOHIB 200 alb(a-4acTUHOK. 3aJIeKHICTh
npooiry BiJ TEPMOAMHAMIYHUX MTAPAMETPIB PEUOBHUHHU.

TI'anomysanna wieuoKux eieKmpoHie i O3UMpPOHIe, HEIMPOHIE | 2AMMA-KEAHMIE

[Ipouecu ranabMyBaHHS €JEKTPOHIB 1 MO3UTPOHIB. ['ambMyBaHHS mpu 30yIKEHHI 1
ioHi3amii atoMiB MimeHi. l'anbmiBHe BumpomiHioBaHHA. Popmyna bere-T'aiitinepa s
CHIBBIJIHOILIEHHS 10HI3AllIMHUX Ta paJiallifHUX BTpaT eHeprii. 3ITKHEHHS 3 eJIEKTPOHHOIO
wia3moro  MmimeHi. Edexkr ryctunu. BumpowmintoBanus UepenkoBa. Po3kua  eHepriid.
baratopa3oBe po3scitoBanHs. JliHIHHUN mpoOIir Ta po3kua mpoOiris. Ilpouecu ranbmyBaHHS
HIBUJIKUX 1 TEIUIOBUX HeHTpoHiB. IIpykHe 1 HempykHe sjiepHe poscitoBaHHs. JoBkHHA
BUIbHOTO Tpobiry. EHeprernyni BTpatu. ['anpMyBaHHS raMMa-KBaHTIB. 3MEHIIEHHs (UIOeHca 1
eHeprii raMma-KBaHTIB NPH KOMIITOHIBCBKOMY pO3CisiHHI, (oToedekTi 1 HapoIKeHHI map.
KoeinienTu niHIHHOTO NOTJIMHAHHS TaMMa-KBaHTIB 1 €HEprii MmydKa.

Yactuua 2. Pagiooiosorisa.

Ymeopennsa oegpexmis i padiayininux nowikooxcenv 6 npocmux miuieHax

ToukoBi nedext y kpucranax i ix yrsopenss. [ledextu LloTTki 1 @penkens. [Ipouecu
3cyBy. Hampsmku nerxkoro 3cyBy. AtepmiuHa a0o CIOHTaHHA peKOMOiHaIis Ae(eKTiB.
PexomOinaniitnuii 06’em. Enepretmunuii mopir 3cyBy. BiporimHicTb 3cyBy Yy 3aZaHOMy
HanpsMKy. [lepepis 3cyBy. Kackamu 3cyBiB. Uncio 3CyBiB y Kackaji. 3aJeKHICTh YUCIa 3CYBIB
BiJl BTpaTH €HEprii HaliTal04y0i YaCTUHKH.

Di3uuni 0cHosu 003umempii

Metoau peectpatii BunpoMiHtoBab. Jlkepena BunpoMiHioBaHb. BinHocHa GiosoriyHa
e(eKTUBHICTh PI3HUX BHJIB BUIPOMiHIOBaHb. EKBiBaJeHTHa 1032 1 KOEQILI€HT SKOCTI
BUIIPOMIHIOBaHHS. J{03uMeTpUyHI 1 MIKPOJO3UMETPIYHI XapaKTEPUCTUKU BUIIPOMIHIOBAHHS.
[IpocTopoBuii po3noain nedekTis.

Pigni padiodionoziunux npoyecie

B3aemo3B’s130k 1 0cOOAMBOCTI /il BUIPOMIHIOBaHb Ha (PI3UYHOMY, XIMIYHOMY,
010XiMIYHOMY 1 O010J0riyHOMYy PpiBHSX. 3acajid MOJENIOBAHHS OI0JIOTIYHUX €(]eKTiB
BUINIPOMIHIOBaHHS. D13W4H1 MoJieni 1i BUIPOMIHIOBAHHSA. 3arajbHa Teopis MILIEH] 1 BIy4YaHHS.
PagiouytiuBuii 00’em. dakTop nepekpuBaHHs. AHami3 “oJHOyAapHUX Ta “‘OararoygapHUX’



kpuBHX. [lepeBaru Ta HenoNiku (HiI3UYHUX MOACTICH.

Yaenenns npo éionoziuny 0iro eunpomintoeans

Teopis mpsmoi nii  BunmpomiHtoBaHHsA. Di3uyHi mnporecu mnpu  OpsAMid il
BUIIPOMIHIOBaHHA. 3aNEKHICTh Mgis xiv- 1 Mpay. IHaKTHBALIIA MaKpOMONIEKYJ NP HpsAMIA .
[Ipssma mis BuUmpoMiHIOBaHHS Ha ¢epMmeHTH. I[IpsMa mis BUNPOMIHIOBaHHS Ha HYKJIETHOBI
kucnotu. CrpykrypHi ymkomkenHs JIHK. CrpykrypHi ymkomkeHnHs ¢epMeHTiB. Teopis
HenpsAMOoi il BUIIpOMiHIOBaHb. [lOpIBHSUIBHI XapaKTEPUCTUKH MPOAYKTIB Paaiojizy BOIM.
XapaKTepuCTUKA HenmpsAMoi il BUIPOMIHIOBaHb Yy BOAHUX po3uMHax. Monudikaris
MIPOMEHEBOTO BPaKEHHS MOJICKYJ Y po3unHaX. [HaKTHBAIliST MAaKPOMOJIEKYJI Y PO3YMHAX BOJIH.
Pamianiiino-xXiMIYHHUI BUXI].

Jia eunpominroeans na Kiimuny, op2am i opzanim

[TepBunHi (i3UKO-XIMIYHI TPOIIECH B OMPOMIHEHIM KIITHHI. AHam3 MeEXaHi3MiB
MIPOMEHEBOTO BPaXXEHHS KIITHH. MOJEKYISIpHI MEXaHI3MU PENPOIYKTUBHOI 3aru0eni KIITHH.
His pamiamii Ha KIITAHH, SKI HE AUIATBCS ab0 AUTATHCS TOBUIBHO. [loHATTS pemnaparii.
[TopiBHsIIBHA pafiovyTIUBICTH opraHi3miB. Jlis BuUIpOMiHIOBaHHA Ha ccaBIiB. ['octpa Ta
XpOHIYHA TPOMEHEBA XBOPOOa.

Yactuna 3. OxopoHa npaui

3axkonooaecmeo Ykpainu no oxoponi npaui

BusHnadyeHHs1 MOHATTA ,,0XxopoHa mpani”. KoHctutymis Ykpainu mpo oxXopoHy mpari i
30pOB’s TpoMaIsiH: cTaTTi 43, 45, 49, 50. Cxitan 3aKkoHOIaBCTBA YKpaiHM MPO OXOPOHY TIparii.
Knacudikamis npaBun i HOpM TexHIKM Oe3mnekd. BiamoBimanbHICTh mocanoBuX ocid 3a
MOPYIIEHHS 3aKOHOAABCTBA MPO 0XOpOoHY mpaiii. OO60B’A3ku pOOITHUKIB 110 BUKOHAHHIO BUMOT
HOPMAaTHBHO-TIPABOBUX aKTIiB MpPO OXOpOoHY mpani. Buau iHcTpykTaxy. Pobora B mKiaauBHX
yMOBax.

Ocnoséu mexniku de3nexku

Heb6e3neuni 1 mkianusi BUpoOHUYI (hakropu. 3abe3nedeHHss poOITHUKIB, 110 3a1isHI B
IIKIIJTMBUX Ta TSHKKUX yMoBax mparii. [is e1eKTpuYHOro CTpyMy Ha OpraHi3M JroauHu. Buan
CJIEKTPUYHUX TpPaBM. XapaKTEPUCTHKA 3arajlbHUX EJIEKTPOTPABM 3a CTYIEHEM TSKKOCTI.
Enextpuunuii onip Tija JoJuMHU. BIUIMB BEeIMUYMHM Ta 4acTOTH CTPYMY Ha MOIIKOPKEHHS
moaunu. llepma (momikapceka) gonoMora NOpU  YIIKOKEHHI €NEKTPUYHUM CTPYMOM.
TexHosoTisl BUKOHAHHS IITYYHOTO AuXaHHs. HenpsiMuii (30BHIMIHINA) Macax cepisd. Mera ta
3aBJaHHS M0XKEXKHOI OXOPOHU. Bu3HAUEHHS NOHATTS ,,Ioxkexa”. Hebe3neuHi ¢pakTopu moxexi
Ta BUOyXy, HOpMAaTUBHA HMOBIPHICTh TOXKeX1. BU3HAYECHHS TMOHATTS ,,TOPIHHSA~, HEOOX1AHI
yMoBU TopiHHA. [ToBHI 1 HEMOBHI MPOAYKTH ropiHHA. PekomMeHI0BaHI pO3MipH HPOXOIIB,
KOPHJIOpIB, IBEpeil, MapIliB B BUPOOHUYMX NPUMILIEHHSIX 3 YpaxyBaHHSM HOPM MOXKEKHOI
Oesneku. CHekTp eNeKTPOMArHiTHUX XBWJIb. Buaum pagioakTUBHUX BHUIIPOMiIHIOBaHb.
[Tpuponuuii pamiamiitnuii gon 3emmi. J[kepena pamiaimii ski Ji0Th Ha JIOJUHY B IpoIlieci
KUTTs. Panianiiina 9yTIUBICTh PI3HUX TKAHUH JIFOIUHH.

KPUTEPII
OLIIHIOBAaHHS PiBHS 3HAHb CTYJICHTIB

1. BukoOHaHHS KOXXHOIO 3aBJaHHs OleTa OL[IHIOETHCS 0aJI0OM 3a TaOJIUIIEIO:



Ne  [Kinmbk. | Ilpu ouiHmi BiAmoBiai HAa TEOPETHYHI ITpu owuiHIi po3B'sA3aHHS 3324l
3/m  |OamiB MUTaHHS
1 0 BusiBneHo, 1o CTyZCHT BUSBUB aKaJIeMiqHy HEJJOOpOUECHICTD
2 1-20  |HaBeneHo niwuiiie BU3HAYEHHS TEPMiHIB, |3amMcaHO KOPOTKY YMOBY, HaBEJIEHO
SK1 BXOJIATh 10 (hOpPMYJTIOBaHHS aiarpaMmy abo pUCYHOK /10 3a/1adi, 3alIUCaHO
IHATaHHSI OCHOBHI 3aKOHHU 3 I[I€] TEMU
3 21-40 |HaBepneHo nwmiie 3arajibHi BiJOMOCTI JlonaTkoBo 10 1. 2 BKa3aHO METO/T
PO3B's3aHHA 3a/1a4l
4 41-60 |HaBeneHo HEUiTKY BiAMOBIIb JlonaTkoBoO 70 1. 3 TIpH MPaBUIBHOMY BHOODI
METO/ly pO3B's3aHHs IOMYLIEHO Ipy0oi
MTOMIJTKH
5 61-80 |HaBeneHo BiMOBiAb 3 HE3HAYHUMU JlonaTkoBoO 70 1. 3 IpH MPaBUIBHOMY BHOODI
MTOMMJIKAMH METO]ly pO3B'A3aHHS HE JOBEJIEHO 10 KIHIIS
6 81-90 |HaBegeHo mpaBWIBHY B LILIOMY 3amavyy JOBEIEHO /10 MPaBUIBHOI KiHIIEBOT
BIJIMOBIb 3 TOPYIIEHHSIMH JIOT1KH (dbopMynH 1 Ha TOMY IPUIIMHEHO PO3B'sI3aHHS
BUKJIaJIeHHs MaTepiainy abo 6e3
HaJIEKHUX UTIOCTpaliil uu opopmiieHHs
BIZIMOBIIl YCKJIaTHIOE PO3YMiHHSI TEKCTY
7 91-100 |IToBHa OGe3mOoTraHHA BiAMOBIIb 3100y TO NpaBUIILHY KiHIIEBY (popMyIy Ta
MIPOBEJICHO ii aHaNi3, MepeBipKy HA
PO3MipHICTbh, BIPHO BU3HAYEHO YHCIIOBE
3HAYCHHSI.

2. 3aranpHa oriHKa ()axOBOTrO BCTYNMHOTO BUMpoOyBaHHs 3a mkanoio Big 100 mo 200 Gaiis
PO3PaxOBYETHCS 32 (OPMYJIOIO:

Ouinka = ((IT1 + 112 + 113) / 3) x 2,

ne I11, 12, T13 — Ganu 3a BIAMOBII OKpEeMUX 3aBAaHb eK3aMeHaIliifHOTO Oiera.

3. Slkmo «3aranpHa OIiHKa» HE € IUIMM YHCIOM, TO OIIIHKA OKPYTJIIOETHCS 3 YpaxyBaHHIM
MIPaBWJI OKPYTJICHHSI.
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