3oBHilIHE He3a/1e)KHe oLiHIOBaHHA 3 ¢i3uku. 2016 pik.
ITpoOHe TecTyBaHHS ( P
1

2
3

1. IiHa moAiKY MipHOTO LIWTiHAPA, 300pa)KEeHOT0 Ha MAJTFOHKY
nmopiBHioe 5 M. BusHaurte 06’eM piivHu B LWTiHAPI

A b B r
10 mn 20 mn 100 mn 200 mn

2. JlekinbKa Tin pyxaroTbCs B3J0BX oci OX iHepLjiaabHOI CHUCTeMHU
BiJITiKy. YKaXiTh rpadik, IKUi BiIIIOBi/ja€ pyXy 3a iHepIIi€lo.

3. M’s14 [0 3iTKHeHHS 3i CTIHKOIO MaB iMITyJ/IbC BEJIMYUHOMO po. ITic/s 3iTKHeHHs
31 CTIHKOIO BeJIMYMHA IMITy/IbCY M’s4a CTaHOBUTL py/2. KiHeTHuHa eHepris M’siua
BHACJIi/IOK 3iTKHEHHS 31 CTIHKOIO

A 36inbimnacs yagiui

b 3MeHIMIacs BueTBepo
B 3Mmenmumnacs yjsivi

I' He 3miHUIaCH

4. Y nocyauHi 3i pTYTTIO MJaBa€ CyLi/MbHUN MeTaneBuil Kyouk. BiH Ha 1/5
YacTUHY CBOro 00’eMy 3aHypeHMI y pTYTh ([UB. PHUCYHOK). BuKopucTaBIn
HaBe/ieHi B Tab/MIL[i OKPYyT/ieHi [aHi 100 TYCTUHU MeTasliB, YKaXiTb MeTas, 3
SIKOT'O BUTOTOBJIEHO KYOHK.

Meran Be Al Fe Ag W
I'ycruna, Kr/m® 1850 2720 7800 13600 19250
A b B r
Be Al Fe w

5. ImeanpHUI OHOATOMHUM T'a3 KilbKiCTIO PEYOBHHHU 2 MOJIb PO3IIMPIOETLCS Ge3
Tern000MiHy 3 HAaBKOJIMILIHIM cepezioBuilieM. Temreparypa ra3y Mpy pO3ILUpPeHHi
smenmmmiaca Ha 10 °C. BusHaure po60Ty, BUKOHAHY rasoM IIPH PO3IIMPEHHI.
YHiBepcasbHa rasosa ctaja fgopisstoe 8,3 x/(Monb - K).



A

b

B

r

249 Jix

124,5 I

498 JIx

166 [

6. IIo6 orpumaru Bomy Temmeparypu 40 °C, 3MilIyrOTh BOAYy MAacoi my,
temmneparypa sakoi 80 °C, i Bogy Macor mj, Temmneparypa skoi 20 °C. O6uunciTh
BiJJHOLLIEHHS1 Mac my/in;. BrpaTamu TenaoTu 3HexTyiiTe.

A b B r
0,5 1 2 4

7. Tlocyauna o6’emom 100 1 3amoBHeHa TOBiTpsAM 3a Temmeparypu 26 °C,
BiiHOCHa Bosorictk sikoro - 80 %. ['yctuHa HacuyeHOl BOJSIHOI mMapu 3a Lie€l
TeMIepaTypy CTaHOBUTH 22,4 r/M°. SIKOI0 uepe3 /iKW uyac CTaHe BiJHOCHA
BOJIOTiCTh TIOBITPS, fIKILIO B MOCYAUHY AOJUTH BoAy Macor 112 mr Tiel )X camoil
TeMmriepaTypy il MiITPUMyBaTH B Hili He3MiHHY TeMIlepaTypy?

A b B r
75% 82 % 85% 88%

8. BHyTpillHS eHepris Tifa 30iMbIIUThCS, SKILO

A MiHATY TIJIO HA BUCOTY 5 M

b HajaTu Ty WIBUAKOCTI 5 M/C

B narpiTu Tizio za 5 °C

I' cxoBaTu Tiso 710 TeruIoi3omooYoi madu

9. EnexTpoeMHICTh NPOBIZIHKKA 3a/I€)KUTh Bif|

A po3mipiB i hopmu MPOBiHMKA Ta e/IeKTPUUHUX BIaCTUBOCTEN cepeloBHILA
b matepiany, dopmu i po3MipiB MOPOXKHUH yCepeHi MPOBiAHMKA

B noreH1jiany npoBigHuKa, (opMy i po3MipiB MOPOKHUH ycepeArHi
MPOBiAHMKA

I' 3apsimy mipoBigHMKa, popmHu i po3MipiB IOPOKHUH yCepeJyHi TIPOBiHUKA

10. [JinsiHKa e/eKTPUUHOro KoJsia CK/IaJa€ThbCs 3 T K
YOTHUPbOX OJHAKOBHUX PEe3UCTOPIB Ta BUMMKaya

K (guB. pucynok). Konmn BMMHKau 3aMKHEHO,
omip AiISTHKY KoJia 1opiBHIOE 16 OM. BusHaure,
sSskAM OyJe omip i€l AUISHKY Koma Micas o
po3MUKaHHA BUMuKaua K.

A b B r
8 Om 12 Om 24 Om 32 Om




11. Bu3HauTte culy CTPyMy B IMpPOBIZHHMKY, SIKILI0 KOXXHOI XBU/IMHHU Horo repepi3
nepetuHace 3 - 10%! eneKTpoHiB. YBakaiiTe, 10 e/leMeHTapHHU eJIeKTPUUHMI 3apsif
nopienroe 1,6 - 10"° K.

A b B r
1,2A 3A 8A 12 A

12. Ha pucyHKy HaBeZieHO rpadik BOJIbT-aMIIepPHOL
XapaKTepUCTUKU ra30BOro po3psaay. fka ii ginsgHka
Bi/ITIOBi/la€ CaMOCTiMHOMY pO3psLy?

A b B
0-1 1-2 2-3

13. VY sxomy 3 BapiaHTIB BiJOBi/li OZIMHUL}0O MarHiTHOTO TIOTOKY BUPaXkeHO
yepe3 OCHOBHI ofuHULI SI ¥ 3amucaHo MpaBUILHO?

A b B r
Ke -Mm> Ke Mm> Ke Ke -Mm>
A2 A’ A-c® A2 2

14. Ha f[BOX OJHAKOBUX MpY)XMHAaxX MiABIIIEHO [Bi KyJi OJHAKOBOIO pafiyca:
repila BUIOTOBJIEHA 3 JIePeBMHM, TycTHHa skoi 500 Kr/m®, apyra - i3 merany,
ryctiHa sikoro 8000 Kr/M®. YKaXiTh NpaBu/bHe CITiBBiJHOIIEHHS MEPiojiB MaIux
BepTUKa/IbHUX KOMBaHb KYJIb Ha PY>KHUHAaX.

A b B T
T,=4T, T.=T, T,=2T; T,=4T,

15. CkinbKu KOJIMBaHb 3[iHCHIOE MasATHHUK 3a 10 ¢, 4KI[0 yacToTa KO/IMBaHb
nopiBHOE 2 I'?

A b B r
2 5 10 20




16. BropuHHa obmoTKa TpaHcdopmaTtopa Mae 80 BUTKiB. ITif yac mpoxomKeHHs
3MIiHHOTO CTPyMy B TIEPBHHHiM OOMOTIIi Hampyra Ha 3aTHCKayaX pO3iMKHEHOI
BTODUHHOI 0OMOTKM JopiBHIOE 6 B. SIK Tpeba 3MIiHUTH KilbKiCTb BUTKIB Y
BTOPMHHIM 06MoOTLi, 1100 Harpyra INpu MpPOTiKaHHI Takoro camoro CTpymy B
TIePBUHHIN 00MOTLI TTiaBUIIacs 1o 9 B?

A 3meHIIUTH Ha 20 BUTKIB
b 3menimTi Ha 30 BUTKIB
B 36i/bmTy Ha 20 BUTKIB
I' 36imbmmTy Ha 40 BUTKIB

17. fka ninza (30upanbHa, pO3CifOBajbHA) JAa€ 3MOTY OTpPUMATH YSIBHE
300pa)keHHs TipeiMeTa?

A b B r
JILie JIiIIe . .
i 06u/Bi /TiH3M JKO/THA 3 JIiH3
36upasibHa po3ciroBaJibHA

18. KorepeHTHe BUIIPOMIHIOBAaHHS J1a3epa 3 JOBXMHOKO xBU/I 600 HM po3ginunu
Ha JJBa MyYKH, sIKi ITPOMyCTH/IN Yepe3 pi3Hi onTruHi cricteMu. [Ticsist poro obuzBa
IIyYKU «BJIyYWINW» B OJHY TOYKYy Ha eKpaHi. I3 3amporoHoBaHUX BapiaHTiB
BiAMoBiAi BUOEpiTH Ty ONTUYHY Ppi3HULI0 XOAY [BOX TMYUKiB, TNpU SKil
OCBIT/IEHiCTh Oy/le MiHiMaJTbHORO.

A b B T
400 am 600 HM 1200 aMm 1500 um

19. Tlepiog niBpo3nagy YpaHy 2§§ U cra”oButs 4,5 mipz, pokis. Yepes 3 mipf,
POKIB KiJIbKICTb aTOMiB 25’5 U BHacnifiok po3nasy 3MeHIIUTLCS B

A 1,5 pa3a
b /3 pasis

B 3/4 pasis
r ﬁ pasiB

19
20. BwusHauTe, $Ky 4YaCTWHKYy IIOIJIMHaE sapo artoma @ayopy o F,

TepeTBOPIOIYMCh Ha sapo atoMa OKcureHy 86 O, SKI|O B pe3y/bTaTi peakuii

BUTNPOMIHIOETHCS a/b(a-yacTHHKA.

A b B r
MIPOTOH e/IeKTPOH HEUTPOH Y-KBaHT




21. YcraHoBiTh BifnoBigHicTe MK mpouecoMm (1-4) Ta dopmysnoro (A-I), 1o

MOro OrucCye.

1 B3saemogitoth 3emsisi i Micsip.

2 raiiKy 3aKpy4ylOTb FalKOBHUM K/TIOUEM.

3 TIJIO KO/IMBAETBLCS HA MPYIKUHI.
4 1B KyJIbKU IIPY)KHO 3iTKHYJIACS.

A TZZH\/I
g

b F 1,=Fl,

22. YcTaHOBiTH BifmoBigHicTE MK THUroM miponiecy (1-4), 1o mpoTikae B
OJJHOATOMHOMY i/jea/ibHOMY rasi, i UMC/IOBUMHM 3HaueHHSIMH Gi3WYHHUX BeTUUMH
(A-), me Q - KiNbKiCTh TEI0TH, OTPUMaHa ra3om; A - pobota rasy; AU - 3miHa

BHYTPIIIHBOI eHeprii rasy.

1 apiabaTHe pO3ILIMPEHHS
2 i30XOpHe OXOJIOJ)KEeHHS
3 i30TepMiuHe pO3LIMPEHHS
4 i306apHe HarpiBaHHs

23. Hampyra MK JBoma
BeIMKUMU  TapaseabHUMHA
MeTa/leBUMU TJIaCTUHaMU
nJopiBHioe 40 B. YcraHOBITH
BiAmoBigHiCcTE MK ABOMa
TOUKaMHU (1-4) (muB.
PUCYHOK) i YHC/IOBUM
3HaueHHsIM Hanpyru (A-II)
MDK LIUIMHM TOUKaMH

Touku bi A
Toukn A il
Touku bi B
Touku I' i B

BAWN =

Q=0, A=12 kIIx, AU=-12 k]
Q=5kx, A=2xk[hx, AU=3k[x
Q=24 x[1x, A=24x[x, AU=0
Q=-18 k[Ix, A=0, AU=-18 k]I
Q=-7klx, A=-1x[x, AU=-6k/x
IS SN L SRS -
R EEEEE
AL st h it
EEREEEEECN
AO0OB
b 10B
B 20B
I 30B
Il 40B



24, YCTaHOBITh BiJITIOBIAHICTb Mi’K DiBHSIHHSIMU SIIEDHUX peakliii Ta HyK/iJamu,
110 6epyTh y HUX Y4acTb.

12~,0,.0
X— GC+ije+y,

X—'2C+/H

1.

) AN BUYN
3. 0+qn— X+/H

4.

BYN TN aUN
YF+ln— X+JHe

25. BesocurnesucT 1 MOTOLMKIIICT pYyXarOTbCSl OJHI€I0 MPSIMOK JOPOrOH0.
PiBHsHHA pyxy Besocurnesucra — x;= 150 — 5¢, a piBHAHHA pyXy MOTOLMKJ/ICTa —
x;= =50 + 20t. 3HaueHHs (Pi3UUHUX BEJUUYMUH BUPaXeHO B SI.

1. BusHaure yac (y ceKyH/ax), 4yepe3 SIKM MOTOLMKJICT 3yCTpiBCS 3
BeJIOCUTIEJUCTOM.
2. BwusnHaure wuwisix (y MeTpax) BeJlocMIiegucta [0 3yCTpiui 3
MOTOLIMK/TICTOM.

26. B excriepyMeHTi [/ OXO/MOJ)KEHHS1 3pasKiB BHUKOPHCTOBYBAIU 3piJyKeHUI
reniii 06’emom 4 5. ITonoBuHa Tenito BumapyBanacs. Moro 6ymo 3i6paHo Ta
repeKkauaHo [0 pe3epByapy cranoro o6’emy 24,9 mM° y skomy Bxke GyB resiii 3a
temmneparypu 300 K i tucky 10° Ila. Temneparypa B pe3epByapi He 3MiHFOETHCS.
YBaskaiiTe, 1110 MOJISIpHA Maca TeJlilf0 CTaHOBUTh 4 T/MOJIb, TYCTUHA 3PipKeHOr0
reqiro - 0,125 r/cm®, yHiBepcaibHa rasoea crana gopissioe 8,3 Jx/(mMonb - K).

1. fka KkinpKicTe peuoBMHH (MOJIb) BHUSIBWIACS B pe3epByapi micis
eKCIIepUMeHTY?
2. Ha cKinbKM BifICOTKIB 30i/TbIIMBCS THUCK TeJIit0 B pe3epByapi?

27. Tino BinbHO mMaziae 6e3 MOUATKOBOI IIBUAKOCTI. BusHaute #oro mopy/ib
TepeMillleHHsI 3a TOW TIPOMIKOK dYacy, 3a SKWM IIBUJKICTE WOTO pPyXy
30inbIyeThest Bif 6 o 24 M/c. YBakaiiTe, 1110 TIPUCKOPEHHSI BUTBHOTO TMafiHHSI
nopiexroe 10 m/c?. BifnoBiap 3anuiuits y MeTpax.

28. IlnactuninoBa Kyneka Macoro 100 r, mo pyxanacs 3i WIBUAKICTIO 2,2 M/C,
3a3Hajia abCOIOTHO HENpPY)KHOTO 3iTKHEHHs 3 HEPYXOMOIO KyJIbKO Macoro 10 T.
Bu3Haure, Ha CKiZIbKA 3MeEHIIW/IACsd MeXaHiuyHa eHeprig Ky/JabOK YHAaCJiJOK
3iTKHeHHS. BiZIMOBI/b 3aNUIIITE Y MUTIPKOYJISX.



29. B aBTomMobinsHOMY razoBoMy 6asioHi i3 Metanom (CH4) MicTkicTio 83 11 TUCK
nopierroe 150 atM, TemrniepaTypa cTaHoBUThL 27 °C. BusHauTe Ki/lbKiCTh TEIIOTH,
110 BU/IIUTHCS BHACIIZIOK 3rOPSIHHS BCHOTO MeTaHy, SIKI0 MMTOMA TeIyioTa Moro
sropsiHHA 50 MJDK/KT. YBaskaiiTe, 10 yHiBepcasbHa rasoBa CTaja [OpiBHIOE
8,3 /(Mo - K), a onua arMocdepa craHoButh 10° ITa. MojisipHa Maca MeTaHy
(CH,) popienroe 16 r/MoJtb. BiAnoBigps 3anuiiriTe y MerampKoyJsix.

30. CsaiTnogiogHuii CBITWIBHUK, CK/IaJeHUM 3a

CXeMOI0, 300pa’kKeHOI0 Ha PHUCYHKY, >KUBUTBHCS Bif P
barapei raabBaHiuHHUX e/IeEMEHTIB 3 EPC IE—@'%‘
(enexTpopyuriiiHOiO cuioro) 9 B. BHyTpimHiM ormopom ==
GaTapel 3HextyiiTe. Pobounii ctpym cBiTiogiogis 20 _L_
MA, craj, Hampyry ma KOXKHOMY 3 HUX y pobodomy

peXumi cTaHoBUTb 2,8 B. O6uuncIiTh omip pesucTopa.
BignoBigp 3anuiliTe B OMax.

31. ['opu30HTaILHO pO3MilljeHe Kilblie Iuiomero 80 cM?, BUTOTOB/IEHE 3 JPOTY
oropoMm 2 OM, 3HaXOAWUTHCS B OJHOPIJHOMY MarHiTHoOMy nosi. JIiHil mMarHiTHOI
inaykuii mons yreoproroTe KyT 30° 3 ropusoHTOM. MarHiTHa iHAYKIist TOJIs
piBHOMIipHO 3MeHLIyeThcs Bif 0,6 Tn go Hyns npotsrom 2 c. BushHaurte cumy
IHAYKLIMHOrO CTPyMy B KifblLi. fIBUIlle camMOiHAYKLil He BpaxoByiiTe. BifnoBigs
3anuLliTh y Mijiamrepax.

32. Tino 3filicHIOE TapMOHIUHI KOJMBAHHS B3J0BX 0Ci Ox. 3a/jieXHiCTh HOTO
KOOpJMHATH X Bif uacy t omucyetbcst popmysioro x = 0,06 cos 4t (3HaUeHHs BCiX
BesinuMH HaZiaHo B SI). CKibKY OBHUX KOJIMBaHb 371iliCHIOE Tiio mpoTsirom 10 c?

33. ®ororpad 3HimMae gepeBo 3 Bifcrani 15 M. O6’ekTuB (hoToamapara zae
300pakeHHsI ZepeBa, 3MeHIleHe y 600 pasiB. Busnaute (y AionTpisx) ONTHUHY
cuity 06’ekTrBa. BiAmoBigp OKpyriTh 40 LJIOro uKc/a.

34. MakcumasnbHa KiHeTHUHa eHeprisi ¢hoToesieKTpoHiB npH (oToedexTi JopiBHIOE
TOIOBMHI POOOTH BUXOJY €/IeKTPOHIB i3 MeTany. Ilic/isi TiJBUILEHHS 4YaCTOTH
BUINPOMIHIOBaHHS, W0 MaZla€ Ha IOBEPXHIO MeTaly, MakKCHMajJbHa KiHeTHMUYHa
eHeprisi (oToeseKTPOHIB 30ibInmiacs B 7 pasiB. Y ckifbKu pasiB 30inblimnacs
4acToTa BUIIPOMIHIOBaHHA?



Llein maTepian niarotoBNeHO iHTEPHET-Mara3nHoM
LLKISTbHOT eKCrnepuMeHTasIbHOIT (Pi3nKK
«KBaHTOBWIA NeB»

Haw marasuH: kvantylion.com

IHguBIAYaNbHUI AOCNIAHULBKNIA %E

cy6epHabip «MexaHika» (7 knac) — Habip ﬁ
06nagHaHHA ona nabopartopHUx poobiT B 7

Knaci. lnpeanbHunii ona ribpuagHoro abo E "
ANCTaHLiHOro HaBYaHHSA ok

link.kvantylion.com/e5Y53n

|HLWIi 6naHKn nabopaTopHUX POOOTU Ta
MeTOAMYHI MaTepianu ona BUnTenis t1a
peneTnTopis

link.kvantylion.com/OBdh97

BipTyasnibHi nabopaTopHi po60oTun 3 Goi3nku
vlabs.kvantylion.com

LLIykaii Hac y couia/ibHUX Mepexax:

o YouTube (youtube.com/@kvantylion)
o |[nstagram (instagram.com/kvantylion)
o TikTok (tiktok.com/@kvantylion)

o Twitter (twitter.com/kvantylion)
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