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IIporpamy cxmanu:

Tominko 1.B., nexkan dakynsreTy di3UKH, EJIEKTPOHIKH Ta KOMIT IOTEPHHX CHCTEM
Pa6ues C.I. npodecop kadeapu ekCriepuMEHTAIBHOI Ta TEOPETUIHOI (hi3uKH
Kymmnepsos O.1. oneHT kadenpu eKCrepuMeHTAIBHOL Ta TeOPEeTHIHOI (i3HKH

I. IOSACHIOBAJIBHA 3AIIMCKA

IMporpamy iHamBigyansHOi ycHOI criBbecinu 3 Gi3uku po3pobIeHO HA OCHOBI YMHHOI
nporpamu 3HO 3 ¢isuku, 3arBepmkenol HakazoM MiHicTepcTBa OCBITH 1 HAayKM
VYkpaiau Ne696 Bix 26.06.2018 poxy

II TEMM 3MICTY HABYAJIBHOI'O MATEPIAJIY
MEXAHIKA

OcHoBH KiHEeMaTHKH.

Mexaniunmii pyx. Cucrema Bimmiky. BigHocHicTe pyXy. MarepianbHa Touka.
Tpaexropis. [1lnsx i mepemimenss. [[IBunkicts. JlonaBaHHs IBHIKOCTEH.

Hepisromipunmii pyx. Cepemss i MuTTeBa wmBHAKOCTI. PiBHOMipHME 1
PIBHONPUCOKPEHUH PYyXH.

[Mpuckopenrs. I'padixu 3anekHOCTI KiHEMarWMYHHMX BEIMYMH BiI d9acy Y
PiBHOMipHOMY i piBHOTIPHCKOPEHOMY pyXaX.

PiHoMipHHii pyx mo komy. Ilepion i uactora. JliHiliHa i KyToBa IIBHAKOCTI.
JoneHTpoBe MPUCKOPEHHS.

OcHOBH ANHAMIKH.

Tlepmmit 3akon HelotoHa. IHepuiansai cucTeMy Bimmiky. IIpuHIpn BiTHOCHOCTI
Tanines.

Bsaemonis Tin. Maca. Cuna. Jonasarns cun. Jpyruit 3axon Herotona. Tpetiid
3akoH HeroToHa.

I'papiTamniiini cunu. 3aKOH BCECBITHEOTO TSKIHHSL. Cuna Tsokinns. Pyx Tina mij
II€F0 CHJIHM TAKIHHS.

Bara Tinma. Hesaromicts. Pyx mTyunux cymyTHHKiB. Ilepma xocMiyHa
mBuakicts. Cunu npyxHocTi. 3akon I'yka. Cumu teprs. Koedinienr teprs. MomeHT
cuiaM. YMOBH piBHOBaru Tina. Buau piBHOBard.

3akonu 36epesxenHsi B MexaHimi.

IMmyiec Tina. 3aKkoH 30epeskeHHS iMIMynsCy. PeakTuBHHM pyx. MexaHiuHa
poGora. Kimerwdna Ta moTeHUiansHa eHepris. 3akoH 30epexeHHs €Hepril B
MexaHigaux nponecax. [Toryxuicts. Koedimient xopucHoi aii. IIpocti Mexanizmu

EneMeHnTH MeXaHiKH PiiHH Ta rasis.
Tuck. 3akon [Tackans ais pimuH Ta rasis. ATmocdepuuii Tuck. Tuck HepyxoMoi
Pi/IMHHA Ha JHO i CTIHKY MTOCYAMHH. ApXiMenoBa CUjia. YMOBA IUIaBaHHS TLL

MOJIEKYJISIPHA ®I3UKA 1 TEPMOJIUHAMIKA

OCcHOBH MOJIEKYJ/ISIPHO-KiHETHYHOI Teopii.



OCHOBHI TIONOEHHS MOJEKYIIPHO-KiHeTHYHOi Teopii Ta IiX JOCIHIIHe
06rpyHTyBanHs. Maca i posmip Monekyn. Crana Asoragpo. CepenHs KBajpaTHiHa
IIBHIKICTE TEIUIOBOTO PyXy MOIIEKYJI.

Ineansamii raz. OCHOBHE PiBHAHHS MOJIEKY/ISPHO-KIHETHYHOI Teopii iieabHOTO
rasy. Temmeparypa 1a ii BumiptoBaHHs. [lIkana abCcoMOTHUX TeMIIepaTyp.

PiBHsHHS cTaHy ifeanbHOro rasy. [3onpoliecu B rasax.

OcHOBH TepMOIHHAMIKH.

Tennosuii pyx. BHyTpimHs eHepris ta cnocobu ii 3miHd. KilbKicTh TEIUIOTH.
[IuToMa TEMIOEMHICTh ped4oBuHHM. PoGora B TepMOAMHAMIli. 3aKoH 30epexeHHs
eHeprii B TEIIOBMX Tpolecax (MepIdii 3aKOH TePMOIMHAMiKM). 3aCTOCYBAaHH:
TEPIIOTO 3aKOHY TEPMOIMHAMIKY JI0 i3omporiecis. AniabaTHuii IpoLEec.

HeoGopoTHicTs: TemmoBMX mnpouecis. IlpuHmum xii TeroBux JBATYHIB.
KoediriedT KOpHCHOI Aii TEIUIOBOrO JBHMIYHa i HOro MakcHMajbHE 3HAYCHHI.
Exosnoriungi HachiakH il TEIJIOBUX MallldH.

BaacTuBOCTI rasis, piiuH i TBEpAHX TiJl.

IMapoyTBoperss (BumapoByBaHHs Ta Kuminus). Komaencanis. ITuroma Termnora
mapoyTBopeHHs. Hacudena Ta HeHacHdeHa mapa, ixmi BrmacTusocTi. BimHocHa
BOJIOTICTb IOBITpA Ta ii BuMiproBanHs. [l1aBnenns i TeepaHeHH Tl IlnToMa TerioTa
nasnenHd. Temiora sropsHHS MamnBa. PiBHsHHS TelwioBoro OamaHCy Ul
HaMIPOCTIIIMX TEMIOBHX NPOLECIB.

IToBepxHeBuit HaTsr piguH. Criia MOBEPXHEBOTO HATATY . 3MOYyBaHHS. Kaminspsi
ABHIIA.

Kpucraniuni Ta amopdui Tina. Mexaniuni BIacTHBOCTI TBEPIHX tin. Buau
nedopmaniii. Moxyns FOnra.

EJEKTPOAUHAMIKA

OcHoOBH €JIeKTPOCTATHKH.

EnexrpudHuii 3apsz. 3aKoH 30epEKEHHS eNCKTPHIHOTO 3apsity. 3axoH Kynona.

Enextprase none. HanpyxeHicTh €IeKTpUYHOTO 1ois. IIpaHmum CyIepHo3uIil
TIOIiB.

TTpoBiAHUKY Ta AieNEKTPUKH B CJIEKTPOCTaTHIHOMY TIOJL.

PoGota enexTpHYHOro Iojis IpH nepeMlmeHm 3apsany. Ilorenuian i plSHHHﬂ
norenmianis. Hanpyra. 3B’S30K MiX Hanpyroil i HampyXeHICTIO OJIHOP1AHOTO
€JIEKTPUYHOIO IOJIA.

Enexrpoemuicts. KonzeHcatopu. ENeKTpOEMHICTh ILIOCKOrO KOHICHCATOPA.
3’eaHaHHA KOHIEHCATOPIB.

EHepris eleKTpHIHOrO Mojs.

3aKkoHH NOCTiHHOro crTpyMy. ENeKTpuuHHH CTpyM. VMOBH iCHYBaHHS
IOCTiHHOTO eneKTpu4HOro cTpyMy. CHina CprMy 3akon OMa Js ainsuku kona. Omip
nposinHukis. [TociIoBHE Ta NapajenbHe 3’ €IHaHHA nposiguukis. Enxexrpopymifina
cuia. 3akod Oma I TOBHOTO Kojia. Pobora i MOTYXHICTh €JIeKTPUYHOTO CTPYMY.
3axon J[xoyns-JleHna.



EnexrpuuHuii cTpyM y pi3HHX cepeliOBHINAX.

EneKTpH4HuM cTpyM y MeTanax. EnekTpoHHa IIPOBiTHICTh MeTaNiB. 3aleXHICTh
OIIOpY MeTaJliB BiJ Temrieparypu. HaanpoBimHiCTs.

EnexTpy4HAil CTPYM Y PO3UMHAX i PO3IIABAX ENEKTPOITIB. 3aKOHM NEKTPOi3Y.
3acTocyBaHHs €IEKTPOIi3y.

Enexrpuunuii crpyM y rasax. Hecamocrtiitnui i camocTiiiaui po3psaau. IloHsaTTs
PO IUIasMy.

Enelcrppmnnﬁ CTpyM Y BaKyyMi EneKrquHHﬁ CTpyM y HAIli BOPOBITHUKAX.
BrnacHa Ta JOMIIIKOBa €lEKTPOINPOBIAHICTS HAIiBIPOBIAHHUKIB. 3aleXHiCTh omopy
HaIliBIIPOBi AHUKIB BiT  TeMmeparypH. EteKTpoHHO-ipKOBHii nepexi.
Hamiemposigauxosui gioxn. Tpansucrop.

MaruiTHe nose, eJieKTpoMarHiTHa inaykmis.

Bsaemonis cTpymis. MarnitHe moste. Marnitha ingykuis. Cuna Amnepa. Cuna
Jlopenmna.

MarnitHi BTacTMBROCTI peuoBMH. MarmiTHa NPOHHMKHICTE. (DepoMarHeTHKH.
MarniTHuii DOTiK. SIBHINE eNEeKTPOMATHITHOI iHAYKIii. 3aKOH eleKTpOMAarHiTHOI
inmyxuii. Ipapuio Jlenna. SIsume camoingyxuii. [nxyxrusnicts. Enepris MarsiTHoro
OIS

KOJMBAHHS I XBUIL. OIITHKA

MexaniuHi KOJIHBAHHS | XBHJTI.

KomuBaneuuii pyx. BineHi Mexamigni konuBaHHA: ['apMOHIYHI KONHMBAHH.
3MileHHs, aMILTiTya, TIepiof, JacTtoTa i ¢asa rapMoHiuHMX KonupaHb. KonusaHHs
BaHTaXXy Ha NpyxuHi.4 HursHull MasTHHK, Iepioj] KONIMBaHbE HUTSHOIO: MasTHHKA.
TlepeTBOpeHHs €Heprii NpH TapMOHIYHMX KONMBAHHAX. BuMymeni MexaHiuHI
KOJNWBaHHs. SIBUIIlE pe30HaHCYy.

TTommMpeHHs KONMBAHb Yy TPYXHHX CepelOBHINaX. Ilomepeuri Ta MO3NOBXKHI
xBIi. JIOBKMHA XBUWI. 3B'930K MiXK JOBXKHHOIO XBHII, IMBUKICTIO ii MOMIMPEHHS Ta
nepiofgoM (4acToTolo).

3BykoBi xBuii. IITemxicTs 38yKy. I'yuHicTh i iHTeHCHBHICTE 3BYKY. BHCOT2 TOHY
i TeMOp 3ByKy. [H(}pa- Ta yIBTpa3ByKH.

EnekTpoMartiTHi KOJHBAHHSA | XBHJIL

BinbHi eleKTpOMArHiTHi KONMBAHHS B KONHBANIBHOMY KOHTYpi. [lepeTBopeHH:
eHeprii B KONMBaJbHOMY KOHTypi. BnacHa dacrora i mepiox eJIeKTpPOMAaryiTHAX
konuBans. @opmyna TomcoHa.

BuMylieHi eleKTpuYHi KONMBaHHA. 3MIHHHH €ICKTPUYHUH CTPYM. I'ereparop
3MiHHOTO CTpyMy. EnexrpuyHuii pe3oHaHC.

Tpauchopmarop. [IpuHmun nepenadi eneKTpoeHeprii Ha BeuKi BiJICTaHI.

EnexTpoMardiTHe mone. EfeKTpOMArsiTHi XBHJI Ta MIBALKICTD IX MOIMPEHHA.
I1Ikasa eleKTpOMAarHi THHX XBHIIb. BIacTHBOCTI €/1eKTpOMArHiTHOTO BUPOMiHIOBaHHS
pi3HHX Iiama3oHiB.

OnTuka.
TIpsMoiHiHHICTh TIOMApEHHs CBITNA B OJHOPiIHOMY cepenoBuuy. IIIBHAKICTS
CBiTIIa Ta I BUMIPIOBaHHSI.



3akoHH BigOuBaHHs cBiTiIa. [loGynosa 306paxeHs, SKi Jae MIOCKE I3epKallo.
3aKOHH 3aJIOMJICHHS CBiTiIa. AOCONIOTHWIA 1 BIAHOCHHUH IMOKa3HUKHU 3aJIOMIICHHS.

IToBHe BimOMBaHHA.

Jlinza. OnTwysa cuia insn. Gopmyina Torkoi dinsu. [ToGynoBa 306pakeHs, SKi
Ja€ TOHKA JiH3a.

Inrepdepeniiis criTia Ta il NpakTHYHE 3aCTOCYBaHHA.

HMudbpaknis ceitina. Jludpakuiiini rpaTkd Ta X BUKOPUCTaHHA JJisi BU3ZHAYCHHA
IOBXHWHH CBITJIIOBOi XBHII.

Tucnepcis ceitna. Henepepsamii i ninidvaruii cnekrpu. CreKTpanbHui aHamis.

INTonapuzauis cBiTIA.

KBAHTOBA ®I3MKA. EJEMEHTH TEOPII BITHOCHOCTI
EjiemenTH Teopii BitHOCHOCTI.
ITpunImmy (mocTynary) Teopii BignocHocTi EifHinTelina. PenaTuBiCTCEKUM 3aKOH
NofaBaHHsl IIBUIKOCTEH. B3aeM03B 5130k MacH Ta eHeprii.

CeiT/10Bi KBaHTH.

Iinoresa ITnanka. Crana ITnanxa. KBantu cBitia (GporoHn).

®oroedeKT Ta eKCIePUMEHTANBHO BCTAHOBJIEHI HOTo 3akoHH. PiBHNHHS
Eitamreiina s goroedexty. 3acTocyBanns GporoedekTy B TEXHII.

Tuck cBitna.

AToM Ta aToOMHe SIAPO.

Hocnix Pesepdopna. Sinepra Momens aroma. KsanmToBi mocrymaru bopa.
BHUIpOMiHIOBAHHS T4 MONIMHAHHS CBiT/a aTOMOM. YTBOPEHHS JiHIAYacTOrO CIIEKTpa.
JIazep.

Cxnag sipa aroma. Isotomu. Enepris 38's3ky aToMHHX sinep. SluepHi peakiii.
Iozin saep ypany. Slnepuuii peaxrop. TepMosiiepHa peaxirisi.

PanioaktuBHicTh. Anbda-, 6eTa-, raMma-BEIpOMiHIOBaHHA. Meromm peectpauil
10HI3yFOUOTO BUITPOMIHIOBAHHS. .

III. XAPAKTEPUCTHUKA CTPYKTYPH 3ABJIAHb CIIIBBECI/IA

Ex3zamenaniitamii 6ineT i3 crigbeciqy MiCTHTB 5 3a1a4.

OuinroBanHs cri6eciou 3xaificHoeTses 3a 100-200 6an5HO0 MIKAJIOKO.

MakcuMaabHa KiUIBKICTH OamiB, fKy MOXHA OTPAMATH 3a cmiBOecixy
pPO3paxoBy€ETHCA 32 GOPMYIIOO

KB = 100 + 31 + 32 + 33 + 34 + 35 = 200 6auis,

me 3i, i =1, ..., 5 — KinekicTe OaniB 3a i-Ty 3amady. Kokna 3amada OLIIHIOETHCS
MaxcumyMm 20 6ais.

TTO3UTHBHOIO BBAKAETHCA OIiHKa He MeHme 130 Gais.

IV. KPUTEPII OIITHIOBAHHSI
OmiHKa KOXHOT 3a71a4i MiCTHTh [Bi YaCTHHH: IHCHMOBY Ta YCHY. MaKCHMabHO
3a KOXKHY YacTHHy BCTYIIHHK MOske orpumMary MakcamyM 10 Gais.



Kpwurepii OI[iHKH NHCEMOBOI YaCTHHU:

0 — 4 6anu. Po3p’s30K ab0 BiaCyTHilt 60 MICTHTH He MEHIIE HiK OIHY CYTTEBY
TIOMUJIKY.

5 —7 GaniB. Po3B’ 430K B IIOMY NPABUIIbHHMIMA, alle MICTUT TPH-IOTHPH HECYTTEBI
HETOYHOCTI.

8 — 10 6a71iB. Po3E’SI30K MOBHICTIO IPABMIIBHHH, MOXIJIMBO MICTHTB He OLiIbIIe HiX
JIBi HECYTT€BI HETOYHOCTI.

Kputepii oliHKHA yCHOI YaCTHHH:

0 — 4 6ayi. BeTymHEK He MOXKe JaTH IIOSICHEHHS B yCHiH GopMi SKUM SHHOM OyB
OTpUMaHHii po3B’s30K abo HajaHi MOSCHEHHS MICTATH HE MEHIIe HDK OJHY CYTTEBY
ITOMIJIKY.

5 — 7 6aniB. BeTynHAK 3a/[0BiITEHAM YHHOM IOSICHIOE B YCHIH dbopMi IKUM YHHOM
6yB OTpMMaHWii PO3B’A30K, aje NpH LBOMY JOMyCKae TpH — HOTHPH HECYTTEBI
HETOYHOCTI

8 — 10 6anie. BeTynHUK Hafae BUYEPIHI HOSACHEHHS B yCHIHA bopMi IKUM YHHOM
OyB OTpUMaHHil PO3B’JA30K, MOXK/IHBO IIPH IBOMY JOIYCKAlOTH HE Ginplre, HDK OB
HECYTTEBI HETOIHOCTI.

IV. IHOOPMAIIAHI PECYPCH

1. 3akon Vipainu Big 16.01.2020 Ne463-IX «IIpo moBHy 3araibHy CEpEIHIO
ocBiTy». Pemaxuis Bix 24.03.2024.

2. Hakas minicTepcTBa OcBiTH i Hayku YKpainu Bin 26 YepBHA 2018 poky Ne696
«IIpo 3aTBepkeHHs HPOTPaM 3OBHIIIHEOIO HE3AJIEXKHOrO OLIiHIOBaHHS
pesynBTaTiB HaBuaHHS 37100yTHX Ha OCHOBI TIOBHOI 3arajbHOi CepefHbOl
OCBITH

3. Hakas MinictepcTsa ocpiTh i Hayku Vipainu Bin 06 6epesHs 2024 poxy Ne266
«ITpo 3arBepmxenns IlopsaaKy npuiioMy Ha HaBYaHHS UL 3700yTTA BHILOL
ocsitu B 2024 pomi»

4. EnexrponHi Bepcii migpy4HuKkiB. Disuka. https:/lib.imzo.gov.ua/yelektronn-
vers-pdruchnikv/




