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HOMEP KUM

HHcTpyRius 10 BBIIOJHEHHI0 PadoThl

Ha BbImonHEHME 3K3aMEHAITMOHHON paboThl o (U3HKe OTBOAMTCS 3 waca
(180 MmunHyT). DK3aMeHarmoHHas paboTa BKIIoUaeT B cebs 25 3ajaHuil.

OtBeTHl K 3aganmsaM 1, 2, 4, 11-14, 16, 18 u 19 3ammceBaroTcsS B BHJIE
rocyreioBarenbHocTH ITUdp. OTBeTOM K 3a/aHmsIM 3 U 15 sBisiercs ojiHa nudpa,
KOTOpasi COOTBETCTBYET HOMEPY IIPaBMIILHOTO oTBeTa. OTBETH K 3agaHusM 5—10
3aIMCHIBAIOTCS B BUJIE TIEJIOTO YUCTIA WM KOHEYHOH AECSTUIHON JPOCH ¢ yIETOM
yVKa3aHHBIX B oTBeTe equHuUIl, OTBET 3alUINUTE B II0JE OTBETa B TeKcTe paboThI,
a 3aTeM IiepeHecure B OmaHk orBeroB Ne 1. EjumHuUImBI m3mepeHus B oTBeTe
yKa3bIBaTh HE HAJIO.

K zagammam 17, 20-25 cruexyer Jarh pa3BEPHYTHI oOTBeT. 3ajaHus
BBHIIONHSIOTCS. Ha OnaHke oTBeToB No 2. 3amummure cHavajla HOMeED 3ajaHus,
a 3aTeM OTBeT Ha Hero. OTBeTHI 3allMchIBaiiTe 4&TKO U pa3bopuuBo. 3ajanue 17
SKCIEPUMEHTAIFHOE, W JUI1 €ro BBHIIONHEHHS HeoOXOJUMO BOCIIOIH30BATHCS
nmaGopaTopHBIM 000PYIOBaHUEM.

IIpu BBIUUCIICHUSIX paspermaercst HCTIONB30BaTh JTHHEAKY
W HeIIPOTpaMMUPY MBI KalIbKyJISTOD.

Bee Omankm 3aloNESsOTCS SPKAMH YEPHBIME 4YepHWIaMu. JlolryckaeTcs
WCTIOJIF30BaHHE TeIeBON MM KallWUBIPHON PYUKHL.

IIpu BBHIIONHEHUW 3aJaHUNl MOKHO IIOJIB30BATHCS UCPHOBHUKOM. 3amucu
B YePHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MaTepHAJIOB
He YUYHUTHIBAIOTCS IPH OIICHUBAHUYU PaloThI.

Bammpl, monydeHHble BamMu 3a BBHIIOTHEHHBIE 3aJaHUS, CYMMUPYIOTCH.
Ilocrapaiirech BBIIOJHUTH Kak MOXKHO OOJbINE 3ajaHui U HaOpaTh HamOoJblee
KOIIMIecTBO OallloB.

Ilocne 3aBepmernst paGoTHl IPOBephbTe, YTOOBI OTBET Ha KaKlo€ 3ajaHue
B Onmankax otBeToB Ne 1 11 Ne 2 ObIn 3ammicaH O MIPaBIIFHBIM HOMEPOM.

Kenaem ycnexa!

Konuposanue He gomyckaetes. 2021 r.

Hurxe IIPUBCJICHLL CIIPABOYHLIC AaHHBIC, KOTOPBIE MOIYT HOHaZ[O6I/ITBCH Bam
IIPHU BBIITOJTHCHUNA pa6OTBI.

I[eCﬂTI/I‘IH])Ie npucTaBKA

HaumenoBanue Obo3naueHne MHoxuTENH
rura r 10°
Mera M 10°
KUIIO K 10°
TEKTO r 10?
CaHTHU c 1072
MUJUTA M 107?
MHKDPO MK 10°°
HAHO H 10°°
KoHncranThbl
M
YCKOPEHHEe CBOOOIHOTO IaIeHHs Ha 3eMile g=10 =
c
2
IrpaBUTaIMOHHAY IIOCTOSHHASL G=6,7-10" H—NZI
KT
CKOPOCTH CBETa B BaKyyMe c=310° %
3JIEMEHTAPHBIH 3IeKTPUYECKUAN 3apsiy e=1,610" K
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IlnoTHOCTH
OeH3uH 710 % JipeBecuHa (COCHa) 400 %
CITUPT 800 % napaguH 900 %
KEPOCHH 800 % Exn, 900 %
MacJIo MaIluHHOE 900 % ATIOMYWHHAN 2700 %
MOIIOKO IIeIIbHOE 1030 % IIMHK 7100 %
BOJIa MOpCKAsT 1030 % CTalb, KeTe30 7800 %
rmepHE 1260 % M 8900 %
PIYTD 13 600 % CBUHeIL 11350 &5

Konuposanue He gomyckaetes. 2021 r.

YiaeabHast
. Jlx TEIIOTa s JIK
TermoémrocTs Bogpr | 4200 ———— 2,310 Z[—
kr-C mapooGpa3zoBaHus BOI KT
TemIoTa
TEINIOEMKOCTD Jlx s JIK
2400 5 mapooOpazoBaHus 9,0-10 ity
crmpTa kr- °C KT
crmpTa
i K TEIIOTa 4 JIk
TemnoéMKocTh mhxa | 2100 - 2,510 LK
kr-C IJIaBJICHIS CBUHITA KT
TEIIOEMKOCTh Jlx TeIUIoTA IIaBICHUS 4 JIx
920 7.810" —=—
aIFOMUHUS kr- - C cTaamn ’ KT
B JiK TeIUIoTA IIaBICHUS 4 JIx
TeroéMkocTh crany | Y00 S 5,9-10 LK
k- C 0JI0Ba KT
JIx
R s Jox
TeIIo&MKOCTh ITiHKa | 400 ~ TeInIoTa IUapIeHus Ihaa | 3,3-10 IuS
kr- C KT
R ok TeIUIoTa CTOPaHusd 7 JIx
TermtoéMkocts Mean | 400 ~ P 2.9-10 LK
kr- C CIIpTa KT
R K TeIUIoTa CTOPaHusd 7 JIx
TeINIOEMKOCTh oToBa | 230 - P 4,610 LK
kr-°C KepocrHa KT
TEIIOEMKOCTh Jlx TeIUIoTa CTOPaHusd 7 Jx
130 —— 4,610° —
CBHHITA kr- - C OeH3mHa ’ KT
N -
TEIIOEMKOCTh 420 i\ i
OpOH3BI k- C

Temmneparypa 1J1aBJIeHUs!

TeMmnepaTypa KUneHust

CBHHIIA 327 °C BOJEBI 100 °C
0JIOBa 232 °C cIapTa 78 °C
IbJa 0°C
OM MM~

YesabHoe 3JIeRTpHYECKOe COMPOTHUBJICHNUE, —u (mpm 20 °C)
cepebpo 0,016 HPKEJIMH 0,4
MeJlb 0,017 HHUXPOM (CILIAB) 1,1
aTFOMUHUN 0,028 dexparn 1,2
JKeIe30 0,10

HopMmaJibHbIe ye10BHS: JIaBICHUE 10° Ia, temmepatypa 0 °C
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Omeemom kK 3a0anusm 1, 2, 4, 11-14, 16, 18 u 19 sensemcsa nociiedo6ameibHOCHb
uyugpp. Iocnedosamensnocms yudp 3aniucvieaiime 6e3 npodenos, 3IanAmMbIx
U Opyzux OORONHUMETBHBIX CUME01068. Omeemomn K 3adanuam 3 u 15 asnnemcsn
00HA HUppa, KOMOPAs cOOMmEemCmeyent Homepy npasuibrHozo omeema. Omeemom
K 3adanuam 5—10 saennemcs uucno. Eounuuyst usmepenusn ¢ omeenie ykazvieams ne
naoo. Omeem 3anuume ¢ noje OMEEMaA 6 MEKCme Padomul, a 3amem nepenecume
¢ B/IAHK OTBETOB Ne 1 cnpasa om HOMEpA COOMEEHICHIBYIONIe20 3A0AHUS,
Hauunaa ¢ nepeoii Kiemouxu. Karcovui cumeon numinme ¢ 0moeioHoil KiemouKe
€ coomeemcmenil ¢ NPUEEOEHNbIMU ¢ Onanke oopazyamu. Omeemvt na 3adanus 17,
20-25 3anumume na KNIAHKE OTBETOB M 2.

YcTaHOBUTE COOTBETCTBHE MeXAy (U3MHeCKVMMH BelWYWHAMH W €IUHUIAMUA
BelIMIUH B MexryHapoaHol cucteMe equnun (CH). K kaxpoil mo3unum 1mepBoro
cronbra moaGepuTe COOTBETCTBYIONYIO IO3WIMIO W3 BTOPOTO  CTONOIA
" 3anummTe B Tabiawily BBHIOpaHHBIE TMTUQPHI MO COOTBETCTBYIONUMH OyKBaMU.
ITudpsl B OTBeTE MOTYT TIOBTOPSITHCAL.

OUNYECKHUE BEJIMUMHDBI EJIMHULIBL
A) BHYTPEHHSS SHEPIHAL 1) mxoyus (1 Jx)

b) ynembHas Teruora aBiIeHus JIx
B) KOIMYECTBO TEILIOThHI 2) Mxoyib Ha kuIorpamm (1 ;)

3) DKOYIb Ha KAJIOTpaMM — Ipajyc Ilembcus

Jhx
i
( KT °C)
Jbx
4) mxoyns Ha rpajgyc Hensens (1 5 C )

5) mxoynb — xuiorpaMM (1 Jx-Kr)

OrTBer:
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YCTaHOBUTE COOTBETCTBHE MKy GOpPMYIaMu TS pacuéra GI3UISCKIX BeIMIUH
W Ha3BaHISIMH 5THX BelMIMH. B  (opMylax HCIONh30BaHE  0O0O3HATEHI:
m — Macca, A — YyJeNbHas TeIUloTa IUIaBiIeHms, [, — YyJAeNbHas TeIloTa
apooOpazoBaHus BEITeCTRa.

K xaxjo#l MO3UIUM MEepBOTO CTONONA MOAOSPHUTE COOTBETCTBYIONIYIO IO3HITHIO
n3 Broporo ctonlra W 3amumure B Tabnawmiyy BBHIOpaHHbIE IUPPHI  IIOT
COOTBETCTBYIONIIMH Oy KBaMIL

DOPMVIJIBI DOUBHNYECKHWE BEJIMYUHBI
A) an 1) KOIMYECTBO TEIUIOTHI, BRIJICIBIIOIIeECs IPH
b) Lm KpHUCTaJIM3allid BEIIeCTBa

2) KOIMYECTBO TEIUIOTHL, BBIIETIONMEEC PH
IJIaBJIEHHH BEIECTBA

3) KOJHYECTBO TEIUIOTHL, BBIIEIHIONMEECs PH
KUTIEHUH BeIecTBa

4) KOIMYECTBO TEIUIOTHL, BBIIEIIOMEEC PH
KOHJIEHCAITAN BEIecTBa

OTBeT:

BospméM 1aBa crakana. IIporpeem o6a crakaHa u oOepHEM OJWH W3 HHUX
CMOUCHHOH B Tropstuedt Bojae Oymaroil. 3amonHuB oba cTakaHa 3TOW ke ropseit
BOJIOM, MBI OOHApyXHM, YTO BoJa B CTakaHe, OOEPHYTOM MOKpo# Oymaroi,
oxnaxjaercs OplcTpee (cM. pucyHoK). Kakoe siBnerne oOpscHIeT 5TOT GakT?

)

——

1) HCHapeHHe BOIBI ¢ TOBEPXHOCTH Oymaru

2) KOHJICHCAIWS HUCIapPUBIIECHCS BOALI Ha MIOBEPXHOCTH Oymaru
3) ucmapeHue BOJbI U3 CTaKaHOB

4) KuleHue ropsiaeii BOABL

OTBeT: D
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III IIpouuraiite TeKCT W BCTaBbTE€ Ha MeCTa IPOIYCKOB CIIOBa (CIIOBOCOUETAHWS) M3 III JIéTkui peMar HaXOAUTCS B paBHOBECHH ITOJ leficTBHEM ABYX cmil. Cuia [ = 6 H.
MIPUBEJIEHHOIO CIIUCKA. UeMy paBHa cwia [}, €ClIH IUIeUO CHINBI [ paBHO 25 M, a IIJIeUO CHIIBI [/ paBHO
15 em?
OTpHIAaTENIPHO  3apsDKEHHYIO CTEKIBIHHYIO ITAJIOUKy IIOJHECIIH, HE Kacasch,
K IIapy He3apsKeHHOTO 3JIEKTPOCKOIA (CM. PUCYHOK). A B
—
% F 1 —
@, £
|

OTBeT: H.

IIo pe3ylibTaTaM HarpeBaHUd Tella Maccom 5 KT, IIEPpBOHAYAJIBHO HaXOJAUBHICTOCH
B KPHUCTAUIMUCCKOM COCTOSHUH, IIOCTPOCH rpa(i)m( 3aBUCUMOCTHU TEMIICPpaTyPhL
3TOro Tejla OT IOJIYUYEHHOI'O MM KOJIHWYECTBa TEILIOTHL C‘II/ITaH, qTo IOTEPSAMHA

Ipu orom mabmojaeres sBnenme (A) - IMap co SHEPIUHM MOXKHO IIpeHeOpedb, OIpPENEINTe YACIbHYIO TEIIOTY IUIaBJICHHS
CTOPOHEL TIOTHECEHHOU TIAJIOUKHA IproCpEn n30BITOUHBIH BeIecTRa.
B 3apsi. Illap m cTep:keHb HBIEKTPOCKOIA SBIBIFOTCS
B . CpoGonmHble DIEKTPOHBI C TMapa Tepenum Ha t,°C A
JETIeCTKH, B pe3yibraTe IlellecTkH Inonyuwm (1) 3apsig
U pa3oIllIUCh Ha HEKOTOPBIH yTOIL 100
Cnucok c10¢ i c1080couemanuii:
1) mpoBogHUKK /
2) AUDIEKTPUKH
3) bsIeKTpW3alyd TPEHHEM //
4) DIeKTpU3aIysl Uepe3 BIMTHIES 50 //
5) HeWTpanmbHEIH //
6) TOJOKUTEIbHLIN 4
7) OXHOUMEHHEIHA
8) pa3sHOMMEHHBIN
Sarnumure B TaGIAIYy BRIOpaHHBIE ITAQPHI 10/ COOTBETCTBYIOIAMHU Oy KBaMU.
A|lB|B|TI" g
OtTBer: 0 150 300 450 600 750 900 1050 1200 O, xJx

OTBeT: kJ[x/KT.

B HHepL[HaJ'IBHOfI CUCTEME OTCUéTa TeJIO PaBHOMEPHO
JBIDKETCI IIO OKPYXHOCTH 1IO qacOBOU CTpPECIIKE

(em. pucyHok). Kakoii w3 m300pakEHHBIX BEKTOPOB
COBIIQJIaeT 110 HAIIPaBJIEHUIO ¢ paBHOJEHCTBYIONIEH Cull,
TIPWIOKEHHBIX K Ty B Touke A?

OrTBer:

Konuposanue He gomyckaetes. 2021 r.
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Ha pucyHnke mpejcraBieH rpaduk 3aBHCHMOCTH CHIIBI BIEKTPHUECKOTO ToKa I,
TEKYITETo 110 IIPOBOJIHUKY , OT BPEMEHH f.

LA}
3 4
2

1-

0 20 40 60 80 100 120%°

Uemy paBeH MOJYNIb 3apsdja, IPOIIEJAIIEro Uepe3 IONEPedHoe CeueHue
MIPOBOJIHUKA B UHTepBaie Bpemeru ot 80 xo 100 ¢?

OrTBer: K.

Jlyd cBera majiaeT Ha IIOCKOE 3epKaslo. YTOJ MEX]y HaJaloliM U OTPaKEHHBIM
mydaamu paBeH 90°. YeMy paBeH yTol HajeHus?

OrBer: rpajmycoB.

OnemeHT pesepdopanit MOXKHO HOIYyUUTh Ipu GoMOapaupoBKe sjiep M30Toma X
SJpaMH  HM30TOIIa

50 . 255 1
X+ 5,Ti— {5 RI + 3 ;n. Kakoe MaccoBoe 9iciIo UMeeT H30ToIl X?

50 o
THUTaHa 22T1 B COOTBETCTBHH C peakuen

OrTBer:
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Kocmmdeckuit kopalnp, JBIKYIMHACS 10 KPYTOBOM opOHTE BOKPYT 3eMiy,
CMECTHIICS Ha JIPYTYIO KPYTOBYIO OpOWTY, MEHBINETo pajuyca. Kak M3MeHHINCH
B pe3ylbTaTe 3TOrO Iepexojia MOJYyIb CKOpOcTH Kopallli W IIepHoj  ero
obpareHust BOKpyT 3eMiu?

JULst Kax10H BENTIMYUHBL OIIpeIeINTe COOTBETCTBYIONMH XapakTep H3MEHEHUS:

1) yBemmuwmiach

2) yYMEHBIIWIACh

3) He U3MEHWIACH
3anmmure B Tabnuity BHIOpaHHBIE TTUGPHI T KaKI0oW (Qr3ndeckod BeTUIWHEBL
I{udpsl B 0TBETE MOTYT IIOBTOPSITHCSL.

Moy ab cKOpOCTH KOpadist Ilepuos obparenus

xopalJst BOKPYT 3eMiin

Ha xyxHe BKJIIOW€Ha MUKPOBONHOBas Iedb. Kak m3MeHHTCS 00Imas cumia ToKa
B 3JIEKTPUUECKOHN ITeTIH, a Takke o0Imas norpedisieMast SJIeKTpHIecKasi MOIIHOCTb,
€CJIU JIOTIOTHATEIHHO B DIEKTPUUIECKYIO CeTh BKIIOUHUTH IIEKTPUUeCKU daitHUK?
JULst Kax10¥ BENIMUUHBL OIIpe/IeINTe COOTBETCTBYIONMH XapaKkTep H3MEHEHUS:

1) yBemmuurcs

2) yYMEHBITUTCS

3) He U3MEHHUTCH
3anmimure B Tabnuity BHIOpaHHbBIE TTUGPHI T KaxaoW (Qr3ndeckodl BeTUIWHEBL
I{udpsl B 0TBETE MOTYT IIOBTOPSITHCSL.

O0mmag cuia ToKa B LIEHH O6mas notpebnsemast

DJIICKTPpUIECCKAA MOIITHOCTL
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Ha PUCYHKE IIpeJCTaBlICH rpa(i)m( 3aBUCUMOCTH IIPOCKIIUH CKOPOCTHU Ux OoT

BpEeMEHH { AT TeNa, ABWKYIETOCs BAOIH ocH Ox.

M
Ux’? A
G
D i
>
13 r,c

Hcnonbsyst paHable rpaduka, BHIOEpUTE U3 IPEIOKEHHOTO IIePeydHs 064 BEPHBIX

VTBEPKAEHUS. YKaKUTe UX HoMepa.

1) Yuactok DE cOOTBETCTBYET HepaBHOMEPHOMY JBIDKECHHIO TEJIA.

2) YuacTok "G COOTBETCTBYET COCTOSHUIO TIOKOSA TeIa.

3) B MoMeHT BpeMeHH #) TeJIO BHTAIOCh IO HAIIPaBIeHHo och Ox.

4) MoOMEHT BpeMEHH f3 COOTBETCTBYET OCTAHOBKE Tella.

5) B uHTepBalme BpeMEHH OT f#; JO %, TelIO HM3MEHWIO HAIpaBIeHHE
JIBIKCHUSL.

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

CBOCTO

B CIIPABOYHUKE CI)I/ISI/I‘IGCKI/IX CBOWCTB Pa3IMIHBIX MaTepHalioB IIpeJCcTaBlIcHa

cIeqyIomas TabIuIa.

BemecTBo ITmorHOCTD YaenpHoe
B TBEPIOM 3NIEKTPIIecKoe
r COTIPOTHBIICHHE
COCTOSHHH, —— 5
M|y 20 oC ), OMMM
AmoMuHIH 2.7 0,028
Kemezo 7.8 0,1
KoncraHraH (ciumaB) 8.8 0,5
JlaTtysp 8.4 0,07
Megn 8.9 0,017
Huxkenus (cruaB) 8.8 0,4
HuxpowM (cruiaB) 8.4 1,1
Cepebpo 10,5 0,016

Hcenonb3yst jaHable TaOIUIB], BRIOEPUTE U3 IPEIOKEHHOTO TIEPEUHS 064 BEPHBIX
YTBEPKACHUS. YKaXKHUTe UX HOMEpa.

)

2)
3)
4

3)

OTBeT:

Ilpu paBHBIX pa3Mepax NPOBOJHHUK U3 JATYHH HMeeT OOIBIIYIO Maccy
¥ MEHBIIIee 3IEKTPUIECKOE COIPOTUBRIEHHUE 110 CPABHEHMIO C IIPOBOJIHUKOM U3
MeJTH.

IIpoBoTHUKY M3 KOHCTaHTaHA W HUKEJINHA IIPHU OJUHAKOBBIX pa3Mepax UMEIOT
OJIUHAKOBBIE HIIEKTPHUECKUE COIPOTUBICHUS.

IIpu paBHBIX pa3sMepax IIPOBOJHUK U3 cepebpa wmMeeT HauOoOIbIIIEE
SIIEKTPUIECKOE COIIPOTHUBIICHHE.

IIpu 3ameHe crmpaiy MEKTPOIUIUTKY ¢ HUKEIMHOBOH HAa HUXPOMOBYIO TaKOTO
e pazMepa BIICKTPUIECKOe CONPOTURICHUE CIIMPaIN YBEIUINTCS.

IIpu mocnenoBaTeIbHOM BKIIOUEHHH IIPOBOJHUKOB W3 JKelle3a M HUKEIWHA,
AMEIONUX OJMHAKOBBIE pa3Mepsl, HoTpelisieMas MOITHOCTh Y HUKEIHHA
B 4 paza Gombllie, ueM y xelesa.
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Ha pumeynkax mnpeacraBieHbl m3o0paxkeHus (parMeHTOB JBYX IHHeek. lleHa YuuTens IPOBEIN OIBITHL ¢ IPUOOPOM, IIpeIokeHHbIM [lackanem. B cocyabl, 1HO
JIeIICHU JTMHEEK PaBHA COOTBETCTBEHHO KOTOPBIX HMEET OJMHAKOBYIO IUIOMAAb U 3aTdHyTO OJUHAKOBOH pE3HHOBOM
IUIEHKOH, HalMBaeTcs KUAKOCTh. J[HO cocyoB IIpH 3TOM HporubaeTcs, W ero
JBIDKEHHE IIepejaércs cTpelke. OTKIOHEHHE CTPEIKH XapaKTepH3yeT CHILY,
0 100 cm 0 10 mm € KOTOPOH XHUAKOCTD JABUT Ha JTHO COCY JIa.
| NN | BE | L] | | VYcmoBusl  TpoBeAieHWS  ONBITOB W HaOmioJaeMble ToKasaHwsl — Ipubopa
TIpe/ICTaBIICHBI Ha PACYHKE.

Puc. 1 Puc. 2

1) 100 cmm 10 MM
2) 10emu 1 MM
3) 10emulcem
4) 100 MM 1 10 mm

OrTBer: D

OmbrTh 1-3.
B cocy st pazHoit hopMEI HATUBAIOT BOAY,
TIPWIEM BBICOTA CTON0A JKUKOCTH BO BCEX OIBITaX OJMHAKOBA

BriGepute ¥W3 IpeUIOKEHHOTO IIEpedHS 064  YTBEPKJCHUS, KOTOpHIE
COOTBETCTBYIOT pe3ylbTaTaM IIPOBEJEHHBIX SKCIIEPUMEHTANBHBIX HaOIIO eHUH.
YKaxuTe UxX HoMepa.

1) Ilpu yBenMYeHHH BBICOTBHI CTONOA *KHJKOCTH CHJIa JABIEHHA Ha JHO cOcyla
YBEIMIUBAETCS.

2) Cuna JaBleHns KUIKOCTH Ha JIHO COCY Ja 3aBHCHT OT IUIOWIALH JHA COCY JIa.

3) Cwuna JaBneHus )KUSKOCTH Ha JHO COCy/a HE 3aBUCHUT OT HOPMEI cocyIa.

4) Cuna JaBleHns KHIKOCTH Ha JJHO COCY/ia 3aBUCHT OT IIOTHOCTH *KHIKOCTH.

5) Cwla JaBIeHHs BOJAbl HA JTHO COCYJIOB BO BCEX TPEX OIIBITAX OJUHAKOBA.

OTBeT:

Konuposanue He gomyckaetes. 2021 r.
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Jna omeema na zaoanue 17 ucnoawvzyiime BJIAHK OTBETOB N 2. 3anumume
cHaAua1a HoMep 3a0anisl, 4 3amem omeent K Hemy.

IIpouumaiime mexcm u ¢ptnoanume 3adanusn 19 u 20.

Hcmonwzys Gpycok ¢ kproukom, amHamMoMmeTp Ne 2, rpy3nr Nel, Ne2 m No 3,

HAIIPaBIBIIONITYIO  peliKy, colOepure SKCIEPHUMEHTAIBHYIO YCTAHOBKY ISt
n3MepeHns paCoThl CHIBI TPEHUS CKONBXEHUS MEKIy OPYCKOM C TpeMsl Ipy3aMu
W IOBEPXHOCTBIO peHKW Ipu IlepeMelneHnH Opycka Ha paccTossHMe 17 oM.
Hcenonpsyiire oBepxHOCTD peiikn, 0003HaueHHYI0 b. AGCOMOTHAs MOTPEeNTHOCTh
m3MepeHust cwibl paBHa 0,1 H, alcoioTHas IOTIPENTHOCTh W3MEPEHUS
paccrosHuA paBHa £0,2 cM.

B 6nmanke orBeroB Ne 2:

1) caenaiite pucyHOK 3KCIIEPUMEHTATHHON yCTAHOBKH,

2) zammmTe GopMyITy I pacuéra paGoTHl CHIIB TPEHUS CKOBKCHIS,

3) ykaxkure pe3yiabTaThl M3MEpeHHs MO TepeMelTeHus] Opycka ¢ Tpy3aMu
W CWIHl TPSHUS CKONBKEHWS TPH JIBIDKEHHH KapeTKu ¢ Tpy3aMd 1o
TIOBEPXHOCTH PEUKHU ¢ yIETOM abCOMOTHBIX IOTPENTHOCTEN M3MEPEHIS,

4) 3ammmuTe 3HaUeHUE PabOTHI CUITBI TPEHUSI CKOBKSHIS.

YeraHoBUTE COOTBETCTBHUE MEXKAY HaYYHBIMH OTKPBITIEIMU U MMEHaMH y‘IéHBIX,
KOTOPBIM 5TH OTKPBLITHI IPpHUHAIIICHKAT. K KaXJIOoW TIO3UITAA IIEPBOTO CTOJ'I6L[a
Ho;[6ep1/rre COOTBETCTBYIONIYIO IMO3UITUIO U3 BTOPOTO CTOJ'I6L[a.

HAVYYHBIE OTKPEITHA VUEHBIE
A) OIIBITHI ¢ MaTAeOyPICKUMH IOy apHAMHA 1) I'. lanuneit
bE) ONBITHI IO M3YyHUEeHUIO IIaBaHUs Tell 2) O. pon I'epuxe
3) Apxumen
4) b. Ilackanb

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

3esiéHblil 1y4

Pedpaknust cBera B aTMocepe — ONUTHUECKOE SBJIEHHE, BBI3BIBAEMOE
IIPETOMIICHHEM CBETOBBIX JIyduel B arMocdepe U HPOSBISIOIIEecsS B KaKyIeMCst
CMEIICHAN Yal¢HHBIX OOBEKTOB. BenencrBue Toro, 4ro arMocdepa SIBISETCS
Cpefloll ONTHYeCKH HEOJHOPOJHON (¢ BBICOTOM MeHseTcsl TeMIepaTypa,
IUIOTHOCTh, COCTaB BO3JyXa), Iydd CBeTa paclpoCTPaHsAIOTCs B Hel
He NPSIMOJIMHEIHO, a 110 HeKoTopoit kpuBoit nmuaun. HalroraTens BUIUT 0ObeKTH
He B HaIpaBIIEHHMHM uX JAEHCTBUTEIBHOTO IIOJOKCHMS, a BJIOIb KacaTelbHOH
K TPaeKTOPHH IIyda B TOUKe HaOMoAeHus (CM. PUCYHOK 1).

Pucynok 1. KpuBonuHeliHoe paciipocTpaHeHHE CBETOBOTO JIyda B aTMocdepe
(cTuIonTHasI TMHUS) U KaXyIreecs: cMenerne o0beKTa (ITy HKTHPHAS JIMHI)

Iloka3arenb INpeIoMICHHS 3aBUCUT HE TOJBKO OT CBOHCTB BO3/yIIHBIX
clI0éB arMocdepsl, HO U OT JUIMHBI CBeTOBOM BOJHBI (AucHepcus cBera). [losTomy
pedpaxiusi B arMocdepe CONPOBOKIACTCS Pa3lIOKEHHEM CBETOBOTO Iyda
B cIekTp. UeM MeHbINE JJIMHA BOJIHBI CBETOBOTO Jyda, TeM Oojee CHIIBHYIO
pedpaximio OH HCHbITHIBaeT. Hampumep, (HONCTOBBIC IyUHd NPETOMIISIOTCS
CHIIbHEE, UeM 3elIEHBble, a 3el¢Hble — CWIbHee, ueM KpacHble. llosToMy wem
MEHbIIe JUIMHA BOJIHBL JIyda, TeM CHIIbHee OyjeT BHANMOE CMEINeHHe 3a CUeT
pedpaxrmu. B pesynbsrate BepxHias KaéMka jaucka CoJHITA Ha BOCXOJE U 3aKare
MOKET OKa3aThCsl CHHE-3€JIEHOH, HIDKHSASL — OPaH)KeBO-KPacHOH (PUCYHOK 2).

CHUHE-3eIIEHBIN

OeTIbIi

KpacHBIA

Pucynok 2. [losicHeHUE K TIOSBIICHUIO 3€NIEHOTO JIy4a
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Jlucniepcnsi conmHEUHBIX Jydeld B Haubolee SBHOM BHJE IPOSBISIETCS
B caMBblii HocieiHuHE MoMeHT 3axo/a Connra. Korya ColHIile yXOUT 3a TOPU30HT,
TIOCIIEHAM JIy9OM MBI JOJDKHBI ObUIH OBl YBUETH (proIeToBBIH. OJHAKO caMble
KOPOTKOBOJIHOBBIE Ty4d — (puoieToBble, cUHHE, ronyOble — Ha JOIIOM IIyTH
B atMocdepe (xorza CoIHIE yKe Y TOPU30HTa) HACTOIBKO CHIBHO PACCEUBAIOTCS,
9TO HE JOXOJIT 7O 3eMHOH moBepxHocTH. Kpome Toro, K Jyuam 5To#l dHacTu
CIIEKTpa MeHee UyBCTBHTENBHBI IJa3za deloBeka. llosToMy mocie HUAR ITyd
3axopgmero ColHITA OKa3bIBaeTCs SIPKOTO H3YMPYJIHOTO IBeTa. DTO SBICHUE
U MOy IMJIO HA3BaHUE «3EJIEHBIN Ty w».

3enéHbli Tyd MOXeT HaOIIoAaThes IIPU OUEHBb IIPO3PATHOM BO3/yXe, Halre
Bcero Ha MopckoM ropusonte. Ecnu ColHIle IMeeT Ha 3aKaTe KpacHBIH IIBET U Ha
HEeTo JeTKO CMOTPETh HEBOOPYKEHHBIM ITIa30M, TO 3€JIEHOrO yda He OyJer,
IIOCKOJIBKY KpPacHBIH IBET COJNHEYHOTO JHCKAa YKas3hlBaeT Ha CHJIBHOE paccestHue
aTMoc(epoi Kak CHHHX, TaK U 3eNEHbIX TyUe.

BBI6epI/ITe JABA BEPHLIX YTBEPKICHHUA, KOTOPBIE COOTBETCTBYIOT COJAEPKAHUIO
TeKcTa. 3aIlUIUTE B OTBET UX HOMEDPa.

1) KpuBonuHeitHoe pacHpOCTpaHEHWE CBeTa IPH IPOXOXKICHHH aTMocdeps!
oObsacHAeTCS TIPETOMICHIEM CBeTa B HEOJHOPOAHBIX IO INIOTHOCTH CIIOSX
atMocephL.

2) Bo3MoXHOCTH YBHIETE 3€NEHBIN Iyd B MOMEHT 3axoza CoINHIla cBSI3aHA Kak
¢ JIUCHepCHeH, TaK U ¢ PACCeSTHUEM COTHSUHBIX TyUeH.

3) UeM MeHbIIE YacToTa CBETOBOH BOJHBL, TeM OoJice CHIBHYIO pedpakIiIO OHA
ACTIBITHIBACT.

4) HaOmoxaemoe momoxeHNe 3B&3/1 Ha HOTHOM HeOe HIDKE UX JICHCTBHTEILHOTO
TIOOKEHYS.

5) SIBneHHe «3eIEHOTO Myda» MOKHO HaOMIOAATh TOJIBKO IIPH Bocxoae CoHIMA.

OrTBer:

Jna omeemoe na 3zadanus 20-25 ucnoawvzyiime BIIAHK OTBETOB Ne 2.
3anumume cnauana nomep zadoanus (20, 21 u m.o.), a 3amem omeem na Hezo.
Ilonnwtii omeem na 3adanusn 20, 21 u 22 oonxcen codeprcamv He HOALKO
Omeent Ha 6ONPOC, HO U €20 PA36EPHYNIOe, T0ZUMECKH C6A3ARR0E 000CHOsANE.

B sicnyro morojy HaOmogaroT 1BeT JIyHBI IPH €€ pa3HBIX IOIOKEHUSIX: BBICOKO
HaJl TOPU30HTOM M BONIU3HM ropu3oHTa. B KakoM ciydae 1BeT JlyHbl npuoCperaeT
KpacHbI 0TTeHOK? OTBET MOSICHUTE.

OnyH 13 IBYX OJMHAKOBBIX CIUTONTHBIX JEPEBSHHBIX OpyCKOB IUTaBaeT B IpecHOU
BoOJIe, IPYTOH — B coJI&HOM Bojie. CpaBHUTE BHITAIKUBAIONINE CHIIH, IEHCTBYIOITHE
Ha Opycku. OTBET TOSICHUTE.

Konuposanue He gomyckaetes. 2021 r.

[\
=

[\
7]}

3uMoit Ha yiyne MeTallll Ha OIMYIIb XOJIOJHEE JepeBa. Kaxum 6y;[eT Kas3aThbCA Ha
OIMYIIb METaJlll II0 CPAaBHCHHUIO € JACPEBOM Ha COJHIE B JICTHIOKO >I<apy“7 OrtBeT
TIOJACHUTE.

Jna za0anuii 23-25 neobxodumo zanucams nolinoe peuienie, ¢Kiouaioniee
3anuce Kpamkozo ycaoeusa 3adauu (dano), zanuce opmyn, npumenenue
KOMOpbIX HeoOXo0umo u O00CHAmoOUYHOo 071 peuienus 3adauu, a4 maxice
MamemamuyiecKkie npeodpazoeanus U pacuémol, RPUEOOANHEe K UUCI060MY
omeemy.

4 xr BoJbl, B3aTON Iipu Temreparype 70 °C, cMmemanu ¢ BOJOH, TeMIeparypa
xotopoit 30 °C. Oupexmennre Maccy Goiee XOTIOTHON BOJBL, €CITH W3BECTHO, UTO
yCTaHOBUBIIASICS B cMecH TeMmirepatypa pasHa 40 °C. TemooOMeHOM ¢ coCyIOM
npeHeSpedp.

Mertammdaeckuii map Maccod m; = 2 KI' yIIall Ha CBHHIIOBYIO IUIACTHHY Macco#
my=1xr u ocraHoBwicda. [Ipu 3ToM I1ulacTMHa Harpenack Ha 3,2 °C. C xakoi
BBICOTHI yIIaJ Iap, €clIi Ha HarpeBaHHe INacTUHBI Ionuio 80% BBLISIHUBIIETOCS
IIpY yape KoIMdIecTBa TelIoThl? HauanpHas ckopocTh Iapa paBHa Hy JIIO.

M
Hafiure cumy TSI, KOTOPYIO pa3BHBaeT IIPHU CKOPOCTH 12 — BIEKTPOBO3,
c

pabotaromuit npm HanpsokeHmw 3 kB w motpebmmiomuit Tok 1,6 KA. KIIJ{
JIBUTATEI IEKTPOBO3a paBeH 85%.

He 3a0yobme nepenecmu eéce omeemsl ¢ Onanku omeemog Nel u Ne 2
€ COOMmeemcmenn ¢ UHCIMPYKYUeEll no GbINOHERUIO PADOHIbL.

Ilposepome, umobvl Kaj)icoblii omeem OblLl 3aNUCAR PAOOM C HOMEPOM
COOMGEMCMEYIONE€20 3A0AHUSL.




Homep xommuiexTa 060pynoBaHusi, HCIIOIB3yeMOro NMpH
nposegeHun 3xk3ameHa no PUIUKE

Ne KHM

Ne koMmILIeKRTa
oGopynoBanns

Ne MecTa y4acTHHRA
(BanoHAemcs 6pyUmHyiIo)

2
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HOMEP KUM

HHcTpyRius 10 BBIIOJHEHHI0 PadoThl

Ha BbImonHEHME 3K3aMEHAITMOHHON paboThl o (U3HKe OTBOAMTCS 3 waca
(180 MmunHyT). DK3aMeHarmoHHas paboTa BKIIoUaeT B cebs 25 3ajaHuil.

OtBeTHl K 3aganmsaM 1, 2, 4, 11-14, 16, 18 u 19 3ammceBaroTcsS B BHJIE
rocyreioBarenbHocTH ITUdp. OTBeTOM K 3a/aHmsIM 3 U 15 sBisiercs ojiHa nudpa,
KOTOpasi COOTBETCTBYET HOMEPY IIPaBMIILHOTO oTBeTa. OTBETH K 3agaHusM 5—10
3aIMCHIBAIOTCS B BUJIE TIEJIOTO YUCTIA WM KOHEYHOH AECSTUIHON JPOCH ¢ yIETOM
yVKa3aHHBIX B oTBeTe equHuUIl, OTBET 3alUINUTE B II0JE OTBETa B TeKcTe paboThI,
a 3aTeM IiepeHecure B OmaHk orBeroB Ne 1. EjumHuUImBI m3mepeHus B oTBeTe
yKa3bIBaTh HE HAJIO.

K zagammam 17, 20-25 cruexyer Jarh pa3BEPHYTHI oOTBeT. 3ajaHus
BBHIIONHSIOTCS. Ha OnaHke oTBeToB No 2. 3amummure cHavajla HOMeED 3ajaHus,
a 3aTeM OTBeT Ha Hero. OTBeTHI 3allMchIBaiiTe 4&TKO U pa3bopuuBo. 3ajanue 17
SKCIEPUMEHTAIFHOE, W JUI1 €ro BBHIIONHEHHS HeoOXOJUMO BOCIIOIH30BATHCS
nmaGopaTopHBIM 000PYIOBaHUEM.

IIpu BBIUUCIICHUSIX paspermaercst HCTIONB30BaTh JTHHEAKY
W HeIIPOTpaMMUPY MBI KalIbKyJISTOD.

Bee Omankm 3aloNESsOTCS SPKAMH YEPHBIME 4YepHWIaMu. JlolryckaeTcs
WCTIOJIF30BaHHE TeIeBON MM KallWUBIPHON PYUKHL.

IIpu BBHIIONHEHUW 3aJaHUNl MOKHO IIOJIB30BATHCS UCPHOBHUKOM. 3amucu
B YePHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MaTepHAJIOB
He YUYHUTHIBAIOTCS IPH OIICHUBAHUYU PaloThI.

Bammpl, monydeHHble BamMu 3a BBHIIOTHEHHBIE 3aJaHUS, CYMMUPYIOTCH.
Ilocrapaiirech BBIIOJHUTH Kak MOXKHO OOJbINE 3ajaHui U HaOpaTh HamOoJblee
KOIIMIecTBO OallloB.

Ilocne 3aBepmernst paGoTHl IPOBephbTe, YTOOBI OTBET Ha KaKlo€ 3ajaHue
B Onmankax otBeToB Ne 1 11 Ne 2 ObIn 3ammicaH O MIPaBIIFHBIM HOMEPOM.

Kenaem ycnexa!

Konuposanue He gomyckaetes. 2021 r.

Hurxe IIPUBCJICHLL CIIPABOYHLIC AaHHBIC, KOTOPBIE MOIYT HOHaZ[O6I/ITBCH Bam
IIPHU BBIITOJTHCHUNA pa6OTBI.

I[eCﬂTI/I‘IH])Ie npucTaBKA

HaumenoBanue Obo3naueHne MHoxuTENH
rura r 10°
Mera M 10°
KUIIO K 10°
TEKTO r 10?
CaHTHU c 1072
MUJUTA M 107?
MHKDPO MK 10°°
HAHO H 10°°
KoHncranThbl
M
YCKOPEHHEe CBOOOIHOTO IaIeHHs Ha 3eMile g=10 =
c
2
IrpaBUTaIMOHHAY IIOCTOSHHASL G=6,7-10" H—NZI
KT
CKOPOCTH CBETa B BaKyyMe c=310° %
3JIEMEHTAPHBIH 3IeKTPUYECKUAN 3apsiy e=1,610" K
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IlnoTHOCTH
OeH3uH 710 % JipeBecuHa (COCHa) 400 %
CITUPT 800 % napaguH 900 %
KEPOCHH 800 % Exn, 900 %
MacJIo MaIluHHOE 900 % ATIOMYWHHAN 2700 %
MOIIOKO IIeIIbHOE 1030 % IIMHK 7100 %
BOJIa MOpCKAsT 1030 % CTalb, KeTe30 7800 %
rmepHE 1260 % M 8900 %
PIYTD 13 600 % CBUHeIL 11350 &5

Konuposanue He gomyckaetes. 2021 r.

YiaeabHast
. Jlx TEIIOTa s JIK
TermoémrocTs Bogpr | 4200 ———— 2,310 Z[—
kr-C mapooGpa3zoBaHus BOI KT
TemIoTa
TEINIOEMKOCTD Jlx s JIK
2400 5 mapooOpazoBaHus 9,0-10 ity
crmpTa kr- °C KT
crmpTa
i K TEIIOTa 4 JIk
TemnoéMKocTh mhxa | 2100 - 2,510 LK
kr-C IJIaBJICHIS CBUHITA KT
TEIIOEMKOCTh Jlx TeIUIoTA IIaBICHUS 4 JIx
920 7.810" —=—
aIFOMUHUS kr- - C cTaamn ’ KT
B JiK TeIUIoTA IIaBICHUS 4 JIx
TeroéMkocTh crany | Y00 S 5,9-10 LK
k- C 0JI0Ba KT
JIx
R s Jox
TeIIo&MKOCTh ITiHKa | 400 ~ TeInIoTa IUapIeHus Ihaa | 3,3-10 IuS
kr- C KT
R ok TeIUIoTa CTOPaHusd 7 JIx
TermtoéMkocts Mean | 400 ~ P 2.9-10 LK
kr- C CIIpTa KT
R K TeIUIoTa CTOPaHusd 7 JIx
TeINIOEMKOCTh oToBa | 230 - P 4,610 LK
kr-°C KepocrHa KT
TEIIOEMKOCTh Jlx TeIUIoTa CTOPaHusd 7 Jx
130 —— 4,610° —
CBHHITA kr- - C OeH3mHa ’ KT
N -
TEIIOEMKOCTh 420 i\ i
OpOH3BI k- C

Temmneparypa 1J1aBJIeHUs!

TeMmnepaTypa KUneHust

CBHHIIA 327 °C BOJEBI 100 °C
0JIOBa 232 °C cIapTa 78 °C
IbJa 0°C
OM MM~

YesabHoe 3JIeRTpHYECKOe COMPOTHUBJICHNUE, —u (mpm 20 °C)
cepebpo 0,016 HPKEJIMH 0,4
MeJlb 0,017 HHUXPOM (CILIAB) 1,1
aTFOMUHUN 0,028 dexparn 1,2
JKeIe30 0,10

HopMmaJibHbIe ye10BHS: JIaBICHUE 10° Ia, temmepatypa 0 °C
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Omeemom kK 3a0anusm 1, 2, 4, 11-14, 16, 18 u 19 sensemcsa nociiedo6ameibHOCHb
uyugpp. Iocnedosamensnocms yudp 3aniucvieaiime 6e3 npodenos, 3IanAmMbIx
U Opyzux OORONHUMETBHBIX CUME01068. Omeemomn K 3adanuam 3 u 15 asnnemcsn
00HA HUppa, KOMOPAs cOOMmEemCmeyent Homepy npasuibrHozo omeema. Omeemom
K 3adanuam 5—10 saennemcs uucno. Eounuuyst usmepenusn ¢ omeenie ykazvieams ne
naoo. Omeem 3anuume ¢ noje OMEEMaA 6 MEKCme Padomul, a 3amem nepenecume
¢ B/IAHK OTBETOB Ne 1 cnpasa om HOMEpA COOMEEHICHIBYIONIe20 3A0AHUS,
Hauunaa ¢ nepeoii Kiemouxu. Karcovui cumeon numinme ¢ 0moeioHoil KiemouKe
€ coomeemcmenil ¢ NPUEEOEHNbIMU ¢ Onanke oopazyamu. Omeemvt na 3adanus 17,
20-25 3anumume na KNIAHKE OTBETOB M 2.

YCTaHOBUTE COOTBETCTBHE MEXAY (GU3NUSCKAMU IOHATISIME K IIPUMEpaMH.
K ka0l HO3UIUK IEPBOTO CTONOINA MOAGEPHUTE COOTBETCTBYIONYIO ITO3HITHIO
w3 BTOpOro cronliia W 3anumuTe B Tabnwily BHIOpaHHbIE IUPPHL  TIOT
COOTBETCTBYIONIIMH Gy KBaMIL.

OUNYECKHE TTOHATHUSA IIPUMEPLI
A) Jusmueckasd BelnYMHA 1) pacmpocTpaHeHHe 3allaxa OJEKOIOHA B KIIaCCHOM
B) ¢usudeckoe ABICHIE KOMHAaTe
B) ¢usmdecknii 3akon 2) cucrema oTcuéra
(3aKOHOMEPHOCTH) 3) Temmeparypa

4) MeH3ypKa
5) yBeIHMYeHHeE JaBJIE€HHA I'a3a B 3aKPHITOM COCY/Ie
IIpY HarPeBaHUU

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

YcTraHOBUTE COOTBETCTBHE MEXX Ty HOPMyIaMHy AL pacuéra GU3HIECKUX BEIUMINH
JUISL CITydasl MIPOTeKaHUs TOKa 110 YUacTKy IIeIH (CM. PUCYHOK) M HA3BaHUSIMH 3THX
BEJIMIHH.

B dopMyrnax ucrmonp3oBaHs o003HaUeHWS: ] — chia Toka Ha ydacTke AB riemnm;
Ry 1 R; — CONPOTHBIICHISI PE3ACTOPOB;  — BpeMsl.

K xaxjo#l MO3UIUM MEepBOTO CTONONA MOAOSPHUTE COOTBETCTBYIONIYIO IO3HITHIO
n3 Broporo ctonlra W 3amumure B Tabnawmiyy BBHIOpaHHbIE IUPPHI  IIOT
COOTBETCTBYIONIIMH Oy KBaMIL

DOPMVIJIBI OU3NYECKHE BEJIMYMHBI
A) I 2R2t 1) MOIIHOCTDH 3IEKTPUIECKOTO TOKA,
E) I’R BBLJIEJBIFOITIAsCS Ha pe3ucrope R
1 2) MOIIHOCTD DIEKTPUISCKOTO TOKA,
BBLJIEJBIIOITIAsACS Ha Pe3ucTope Ry
3) paboTa PIEeKTPUIECcKOTo TOKa Ha pe3ucTope R
4) paboTa PIeKTpIIecKoTo ToKa Ha pe3ucrope R,

OTBeT:

Jroboit BOJOEM, JHO KOTOPOTO XOpOoHmIO BHJIHO, BCETJIa KaXETCId MEJIbUYE, YEM
B JIEUCTBUTEITHHOCTH. Kakoe CI)I/ISI/I‘IGCKOG SIBJICHUE OOBICHIET HTO?

1) paccestame cBeta

2) Jucrepcus cBeta

3) TOTJONICHHE CBeTa
4) mHperoMIICHHE CBeTa

OTBeT: D
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III HpO‘IHTafITe TEKCT U BCTaBbTE Ha MECTa IIPOIIYCKOB CJIOBa (CHOBOCO‘IGT&HI/IH) us3

HpI/IBeZ[éHHOI‘O CIIMCKA.

CmromHo#i kyOMK HM30 JbJla M CBHIpoe SHIO II0CIEJOBATEIBHO OIyCKaoT
B JKHJIKOCTH 1 U )KAJKOCTH 2 (CM. PUCYHOK).

>R

1

Ha xy0uk m sifrio co cTOpoHHI XUAKOCTeH aeficTByeT (A) .
Jlng xyOuka B xuaKocTH 2 BHITarkuBatomas cuia (b) CHIY
TSKECTH. IlmorHOCT,  XKHMAKOCcTH 2 (B) IUIOTHOCTH
xuaxoern 1 u (1) cpeJiHe! IUIOTHOCTH SUTIa.

CRucoxK cjl06 i c/1060COUeMARUIL:
1) cuina TSKecTH

2) apxuMmenoBa cuia

3) armocdepHOe JaBIeHne

4) OGomnbie

5) MeHbITe

6) YPpaBHOBEIIMBacT

7) TIpeBbBITIaeT

Sarnumure B TaGIAIYy BRIOpaHHBIE ITAQPHI 10/ COOTBETCTBYIOIAMHU Oy KBaMU.

A|lB|B|TI

OrTBer:

Bpemsl cBOGOJHOTO MajeHMs] KaMHS W3 COCTOSHES IOKoS paBHO 2 ¢. Kakoe
paccTosHHEe TpoJeTel KaMeHb 3a 5To BpeMsI? CONPOTHBICHHEM JBIDKEHHIO
nipeHebpedn

OrTBer: M.

Konuposanue He gomyckaetes. 2021 r.

B coolmaronmuecs cocyAbl HOBepX IpeABApUTENLHO HAIUTOM BOJABI HAIWIN
JOTIONTHATENHHO YeThIpe pa3iINyHble KUJIKOCTH, HE CMEIIUBAIOIIUECS ¢ BOJOH
(eM. pucyHOK). IIpu 5ToM ypoBeHb BOJIBI B COCYIaX OCTAICS OJUHAKOBBIM.

1/ [\\

yposens 600bl

2
4\ [ V[ /

Kaxas HKUAKOCTL UMECT HaI/I6OJH>H_IyIO IIOTHOCTD?

OTBeT:

Ha pucyHke 1pejicTaBieH rpadyk 3aBUCUMOCTH TEeMIIEPaTyPhl  TBEPAOTO Tela OT
OTJJAHHOTO MM KOJIMYecTBa TeIlIoTH (). UeMy paBHa Macca OXJIaKAaeMoro Tena,

Jox
€CIIM U3BECTHO, UTO €T0 YJIeIbHAs TeINIOEMKOCTh paBHa 500 .°C ?
KT

t,°C
400
300
200

100

0 100 200 O, xlhx

OTBeT: KT.

Pe3yanaTb1 U3MEPEHUS CUIBLI TOKa B PE3UCTOPE IIPU PasHBIX HAIIPAXKEHUAX Ha €TI0
KJIeMMax IIOKasaHbl B Ta6J'II/H_[e.

U.,B 0,4 0,6 1,0 1,4 2,0
LA 0,2 0,3 0,5 0,7 1,0

UeMy paBHO COIIPOTHBIIEHHE pe3nucTopa?

OTBeT: Om.
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III DnexTpudeckasl IMTa 3a 3 MUH. paboThl HOTpebsieT sHepruio, paBHyIo 900 KJ[X.

Cunla ToKa, TIPOTEKAIOMEeTo dYepe3 CIUpalb IUIMTHL, paBHa 5 A. UeMy paBHO
COIIPOTHUBIICHHUE CIIUPAIIH 1LIUTbL?

OrTBer: Om.

24
CKOJIbKO IIPOTOHOB COACPXKUT AApO U30TOlIAa HCOHA Ne?

OrTBer:

M4, KaTSIMUcs 10  POBHOMY TOPH3OHTaIbHOMY GyTOOIBHOMY  IIOIIO,
OCTaHABIMBAETCS M3-3a TpeHMs. Kak IIpH 3TOM M3MEHSIOTCS KHHETHYecKast
SHEPrysl U BHYTPEHHSSI SHEPTH Msda?
JUst Kasx /101 BETIMIHHBI OIIPEIeIUTe COOTBETCTBYIONINH XapakTep H3MEeHEHHUS:

1) yBenmmumBaercs

2) yMEHBIIAeTCs

3) He U3MeHseTcs
3ammmure B Tabnuily BHIOpaHHBIE TWQPHL AN KaKIoH (HU3MIecKoil BeTMIUHEL.
I{udpst B 0TBETE MOTYT IIOBTOPSATHCAL.

Kuneruaeckas SHEPIU MA1Ia BHyTpeHHHH SHEPIU MA1Ia

Konuposanue He gomyckaetes. 2021 r.

Ha pucynke m300pakéH yqacTOK AIEKTPHISCKOH TIeTH, COCTOSIINY 13 PE3UCTOPOB
COIIPOTUBJICHUEM K, NOAKIIOUYEHHBIX K HUM aMIepMeTpoB A; U A, u kimoda K.
OrmpenenuTe, Kak M3MEHATCS TPH 3aMblkaHny Kimoda K olIee conmpoTHBIcHME
[N ¥ ToKa3aHus aMIepMeTpa A, ecin HampspDkeHue Ha ydacTke AB ocraéres
HEU3MEHHBIM.

JULst Kax10¥ BENIMUUHBL OIIpe/IeINTe COOTBETCTBYIONMH XapaKkTep H3MEHEHUS:

1) yBemmuurcs

2) yYMEHBITUTCS

3) He U3MEHHUTCH
3anmimure B Tabnuity BHIOpaHHBIE TTUGPHI T KaKIoW (Qr3ndeckod BeTUIWHBL
I{udpsl B 0TBETE MOTYT IIOBTOPSITHCSL.

Ofmee conpoTUBICHNE
e

ITokazanus ammepmerpa A
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Ha pucynke npencraBier rpaduk 3aBUCHMOCTH KOOPJIWHATHL X OT BPEeMEHH f IS Ha rpanume BO3AyX-CTEKIIO CBETOBOM Hyd HYAaCTHUHO OTpPakaeTcsl, HacTHIHO
Teja, IBIKYIIEeTocs BIOTh ocH Ox.

npeoMisieTes (CM. pACYHOK).
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Hcmonw3ys nannble rpaduka, BRIOEpUTE W3 MPETOKSHHOTO TIEPEeTHS 064 BEPHBIX S

VYTBEPKAEHUS. YKaKUTe UX HoMepa.

Yron oTpakeHHs paBeH IPUMEPHO
1) Yuactok BC cOOTBETCTBYET yCKOPEHHOMY JIBHKEHHIO TETIa.

1) 85° 2) 60° 3) 30° 4) 20°
2) YuacTok OA cOOTBETCTBYET PABHOMEPHOMY JBIKEHHIO TETIA.
3) B moment BpEMEHH {; T€JIO UMEJIO MaKCUMAaJIbHY O 110 MOAY IO CKOPOCTE. OtBeT: |:|
4) B moment BpEMEHH {, TE€JIO M3MEHUIIO HaIlpaBJICHUE CBOCTO JIBHKCHIA.

5) VY4acTok AB cOOTBETCTBYET COCTOSHHIO IIOKOS TEJA.

OrTBer:

Ha pucynke mnpenacraBmeHn ¢parment llepmogudeckoi CHCTEMBI XUMHUSCKIX
snemenToB /.M. Menjeneena.

79 Au 80 H. 81 11 82 Pb 83 Bi 84 Po 85 At] 86 Rn
3on0T0 P1yTh Tammii CBHHeL BucmyT TlomoHmit Acrar Panon
197 200,61 204,37 207,19 209 [210] [210] [222]

Hcnonbsyst Talnuiyy, W3  TPEJIOKEHHOTO IIepedHsl BHIOEpUTE 064  BEPHBIX
VTBEPKAEHUS. YKaKUTe UX HoMepa.

1) B pesynsrare anbda-pacnaia a1pa cBAHIa- 185 oOpazyeTcs A1po TMOTOHHA.
2) IlomoxurebHbLIA MOH 30]10Ta COAEPKUT 80 IPOTOHOB.

3) B pesynbrate 6eTa-paciiaja g/pa Talusg oOpasyeTcs SApo CBHHIIA.

4) He#rpanbnbiii aToM 3010Ta COAEPKUT 197 31€KTPOHOB.

5) Sapo 3010T1a-200 cogepxuT 79 NPOTOHOB.

OrTBer:

Konuposanue He gomyckaetes. 2021 r.
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YUeHHK MPOBEN SKCIIEPUMEHT 110 U3YUSHUIO CHIIBI YIIPYTOCTH, BO3HHUKAIOIIEH IIpU

MOIBSTIMBAHIY TPY30B PA3INIHOM Macchl K PE3UHOBLIM IIMHYPaM Pa3HBIX JTAHBI
7 TOJITIAHPL

Pe3ynbTaThl SKCIIepIMEHTATRHBIX MIPSIMBIX M3MEPEHHN Macchl m Ipy3a, AuaMeTpa
MOTIEPETHOTO CeUeHusl d TMHypa, ero MepBOHAYaNbHOMN uiMHbL [y ¥ YIUTHHSHIS
(I-1y), a TaxKe KOCBEHHBIX M3MepeHni ko3 rrmenTa ECTKOCTH k TIpeICTaBICHBI
B Tabiurie.

Neomerta | m,xv | d,vm | lp,em | (), eMm k, %
1 0,5 3 50 5,0 100
2 0,5 5 100 3,6 140
3 0,5 3 100 10,0 50
4 1,0 3 50 10,0 100

BriGepure W3 [OpeUIOKEHHOTO IIEpedHsT 064  YTBEPKJEHUS, KOTODBIE
COOTBETCTBYIOT pe3yIbTaTaM IIPOBEJEHHBIX U3MEPEHUHN. YKaXHUTe UX HOMepa.

1) JKécTkocThb IHypa 3aBUCUT OT CHJILL YIPYTOCTH.

2) YIIMHEHHE IIHYypa 3aBUCHUT OT €r0 NEPBOHAYAILHON JAIMHbL

3) Ilpu yBenMueHMHA AIMHBI MIHYPA €r0 KECTKOCTh YBEIMIMBACTCS.

4) IIpu yBenMueHUH TOJINKHLL IIHYPa €T0 KECTKOCTD YBEIMIABAETCS.

5) YjpnuHeHue HIHypa 3aBHCHT OT YIPYIMX CBOMCTB MarepHala, W3 KOTOPOIO
H3TOTOBIICH HCCIIE Ty eMblil o0pasert,

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

Jlnsa omeema na zadanue 17 ucnoanzyitme bJIAHK OTBETOB Ne 2. 3anumume
CHAUAIA HOMED 340aHsl, d 3ameM Omeent K Hemy.

Hcmomp3ys Opycok ¢ KkproukoM, aumHamoMeTp Ne2. rtpy3st Nel m Ne 2,
HAIPaBILIONIYI0  pe#iKy, coOepuTe SKCIICPUMEHTAIbHYIO  YCTAaHOBKY LISt
m3MepeHnsT paboThl CHIIBI TPEHUS CKOIBKEHUS MKy OpPYyCKOM C TpeMs Ipy3aMu
U MOBEPXHOCTHIO pEHKW IpH IlepeMeleHnH Opycka Ha paccTosHHe 12 oM.
Hcenonp3yi#ite moBepxHOCTH peiiky, 0003HaueHHYIO b. AGCOMIOTHAS IOTPEITHOCTD
mMepernsi cwibl paBHa 0,1 H, alcomoTHas OrpemTHOCTh W3MEPEHUS
paccrostHUS paBHa £0,2 cM.

B Gnanke otBeToB Ne 2:

1) caenaiite pucyHOK SKCTIEPUMEHTaTLHON YCTAaHOBKH,

2) 3anrmmte GopMyITy U pacdaéra paGoThl CHIBI TPEHUS CKONBKECHIS,

3) ykaxkuTe pe3ynbTaThl M3MepeHHs MOJYNS TepeMerieHms Opycka ¢ Tpy3aMu
W CWIHl TPEHUS CKONBKEHWS TIpHW JBWKEHWH KapeTKh ¢ Tpy3aMu 1o
TIOBEPXHOCTH PEUKH ¢ yIETOM abCOMOTHBIX MOTPENTHOCTEN M3MEPEHIS,

4) 3anmuTe 3HaUeHUE PaOOTHI CHITHI TPEHUS CKOTBKSHIS.

YCTaHOBUTE COOTBETCTBHE MEKTY TEXHIISCKUMH YCTPOHCTBAMU U (PU3NISCKUMU
3aKOHOMEPHOCTSIMH, JISKAIMK B OCHOBE TIPUHITHIIA FX JAEHCTBHSL.

K xaxjo#l MO3UIUM MEepBOTO CTONONA MOAOSPHUTE COOTBETCTBYIONIYIO IO3HITHIO
n3 Broporo ctonlra W 3amumure B Tabnawmiyy BBHIOpaHHbIE IUPPHI  IIOT
COOTBETCTBYIONIIMH Oy KBaMIL

TEXHUYECKUE OU3NUECKUE 3AKOHOMEPHOCTH
VCTPOUCTBA
A) GapoMeTp-aHepOouUL 1) ymenbleHue TeMIIEPATyPhl KUAKOCTH IIPH

€€ UCIapeHuu

2) 3aBHCHMOCTH o0néMa KUAKOCTH oT
TeMIIEpaTy phl

3) 3aBHCHMOCTBH F'HIPOCTATHYCCKOTO JaBICHUSL
OT BBICOTHI CTOI0a JKUIKOCTH

4) 3aBHCHUMOCTD JedopMarmu oT AeHCTBYIONMEH
CHIIBI

b) mcmxpomerp

OTBeT:
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IIpouumaiime mexcm u ¢ptnoanume 3adanusn 19 u 20.

Ciyx gesibpuHOB

Cpenu BceX cHUCTeM OpraHH3Ma jelb(uHa OJHA W3 CaMbIX WHTEPECHBIX —
ciyxoBasi. OCHOBHBIE cBejleHUsI 00 OKpykaroleit o0cTaHOBKe JieNb(UH IoIIydaeT
¢ IOMOINBIO ciiyxa. IIpu 5TOM OH HCHONB3YeT 3XOJIOKAIMIO: aHAIU3UPYET 5XO,
BO3HHUKAIOIEe IIPH OTPAXEHHUH W3/]aBaeéMbIX KM 3BYKOB OT OKpPYKarOIUX
IIpeAMETOB. DX0 JTaéT TOYHBIE CBEJCHUS He TOIBKO O IOJOKEHHH IIPeMETOB, HO
u 00 ux BenuuuHe, popMe, MaTepuale, T.e. IO3BOJLIET JelbOUHY co3/1aTh KapTUHY
OKpYXAaIOIero MHpa He Xyke WIH Jaxe Iydlle, 9eM ¢ IOMOINBIO 3peHHUS.
JlenpdUHBI BOCIPHHUMAIOT aKycTHUecKHe KoneOaHMs, 4acTOTHl KOTOPBIX IIOYTH
B 10 pa3 Goiee BBHICOKHE, UeM MOXET BOCIPHHSITH HelIoBeK (CM. pucyHoK). OHm
CIOCOOHBI CIBINATh 3BYKH, MOIMHOCTh KOTOPBIX B 10-30 pa3 Huke JOCTYIIHBIX

CIIYXY U€JIOBCKA.
Puibu
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JlmanazoHbl 3ByKOBBIX HaCTOT, BOCIIPUHIMAEMBIX pa3THIHBEIMA
KABOTHBIMH 1 YETIOBEKOM

YIpTpa3BYKOBbIE CUTHAIHL, TOCHUIAEMBIE TeTh(HIHOM, MPEICTaBILIIOT cOOOH
TIOCTIeIOBATETHFHOCTh KOPOTKUX MMITYIHCOB (ITIETIKOB), UMEIOMUX UIUTEIHHOCTD
nopsiyika 0,01-0,1 Me.

Jlna toro, 4ToOBl CHUTHAN OBIT OTPaKEH TPEIBITCTBHEM, MHUHAMAaIbHBIN
TMHEWHBIA pa3Mep 3TOTO MPEeIBITCTBUS JOKEH OBITh He MEHBITE JUTMHBI BOITHBI
TochllaeMoro  3ByKa. lcmonmb3oBaHWe yIBTpa3ByKa IIO3BOIIET OOHApPYKHUTH
TpeMeTHl MEeHBIIX Pa3MepoB, deM MOKHO Oblto Obl 0OGHAPYKUTH, WCIIONL3YS
0olee HIU3KKE 3BYKOBBIE JacTOTH. Kpome TOTo, MCTIONb30BaHUe YIIbTPa3BYKOBBIX
CHTHAIOB CBSI3aHO C TeM, YTO YIBTPa3BYKOBash BOJNHA WMEET OCTPYyIO
HATIPABICHHOCTh W3IYUCHWS, YTO OYEeHb B&KHO JUIS HXONOKAIMK, W HAMHOTO
MeJJIeHHee 3aTyXaeT [PH PaclpocTpaHeHuH B BOJIE.

JlembduH Takke crocoOeH BOCIPUHMMATH OYEHb ciadble OTpakéHHBIS
CHUTHAJTHI 3BYKOBOH 4acTOTHL. Hampmmep, oH TpekpacHO 3amedaeT MaleHbKYIO
PHIOKY, TIOSBEBITYIOCS ¢OOKY Ha paccTosHrn S50 M.

MoxHO ckazaTh, UTO JenbUH obnagaeT ABYMS THUIAMH CIyXa: OH MOMKET
HaTIpaBJICHHO, BIICPE, TIOCKUIATh M NMPUHAMATD YIbTPa3ByKOBOW CHTHAT U MOYKET
BOCIIPUHUMATD OOBITHBIEC 3BYKH, TIPUXOISIIE CO BCEX CTOPOH.

Konuposanue He gomyckaetes. 2021 r.

y TeThpUHa WMEeTCS BHITSHYTas BIEPE] HIDKHSIS HeNIOCTh, IO KOTOPOUW BOJHBI
3XO-CHTHaJa MOCTYIMAIOT K yXy. A AT IPUHATHS 3BYKOBBIX BOTH OTHOCHUTEIHLHO
HIBKUX qacToT, oT 1kl o 10 I, mo GokaM TONOBH Jenb(uHa, TAe KOTAa-TO
y JalleKuX TPeAKOB AeThLPUHOB, KUBIIMX Ha CyTie, ObUTM OOBIKHOBEHHbIE YIIIH,

HAMEIOTCST Hapy’KHbIE CIYXOBBIE OTBEPCTHS, KOTOPBIE IIOUTH 3apOCIH, OJHAKO
3BYKH OHH IIPOITYCKAIOT IIPEKPAcHO.

BBI6epI/ITe JABa BEPHBIX YTBEPKIACHUI, KOTOPBIE COOTBETCTBYIOT COJACPKAHUIO
TeKCTa. 3aIlUIIUTE B OTBET UX HOMEDPA.

1) JImUTenbHOCTh  YIBTPa3sByKOBBIX HMMITYIILCOB, IOCHUIAEMBIX JieTb(pHHAMA,
He MPEBBIIIAET 107%¢.

2) Jlna oxonoxaluy JieNbOHUH HCIONB3YeT PaJHOBONHBI IMHPOKOTO JHalla3oHa
9acToT.

3) Jenbduue! renonp3yoT HHOpas3ByK JUIL OOIEHNA.

4) Y nenpduna Oonee IMHMPOKHH AHaIa30H BOCIIPHHMMAEMBIX 3BYKOBBIX HacTOT
TI0 CPABHEHMIO C JIETYIHMH MBIIITaMU.

5) YMeHHE BEINHMKOJNEIHO OPHEHTHPOBAaThCA B IIPOCTPAHCTBE  CBA3AHO
y enbGUHOB ¢ HX CHOCOOHOCTBIO M3JIydaTh M IPHUHUMATh 3BYKOBBIE
U YJIbTPa3BYKOBBIE BOIHBI.

OTBeT:

Jna omeemos na 3adanus 20-25 ucnonwzyiime BIIAHK OTBETOB Ne 2.
3anumume cnauana nomep 3adanusn (20, 21 u m.o.), a 3amem omeem na Hezo.
Ilonnsui omeem na 3adanusn 20, 21 u 22 donxncen codepiicams He HONLKO
Omeem Ha 60NPOC, HO U €20 PA36EPHYNIOe, T0ZHINECKI C6A3ARROE 000CHOsaNIe.

Moxer 1u JAenbpuWH, WCHONR3ys curHan dwactorodt 100 xI'm, oOHapyXUTh
IIPOIIBIBAIONTYIO BIIEpeN MalleHbKYIO PHIOKY pazmepoM 5 cMm? CKOpOCTh 3ByKa

. M
B BOJIe IIPUHATH paBHOU 1500 —. OTBeT HosicHUTE.
c
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,Z[J'IS{ HUCCIIeJOBaHM: IIpornecca UCTIapeHMA BOAa BOOa CITUPT

KAAKOCTEN pu KOMHaTHOM 200 mu 300 M 200 ma
TEMIIEpAType B PasiIUUHBIE  COCYJIBI
IUTHHAPUYECKON (POPMBI, HAXOIAIIHECS .l
B OJ(HOM HOMEIEHUA TIPU OJMHAKOBBIX

YCIOBHAX, HAJNAIM CIHPT WIA  BOJIY

pasIuMUIHOro 00bEMa (CM. PHCYHOK). 1 2 3 4
Jlanee w3Mepsid  BpeMs  VMCTIAPEHHUs

HKUJKOCTH M3 KakKJOTO COCYIA.

Crmpt m3 cocya 2 ucrapuics ObicTpee, 9eM 13 cocyla 4. MoKHO Ha OCHOBAHUY
STOTO HaOIIOJEHUS CeTaTh BBIBOJ, YTO CKOPOCTH UCTIAPEHUS JKUIKOCTH 3aBUCHT
OT IUIOTA/IM TIOBEPXHOCTH Merapenust? OTBET HOSCHUTE.

CIUPT

Ha 6enom mucte Oymaru 3e1éHbIM KapaHjgamoM Kupuin HaprcoBal aBTOMOOWIIb.
UTo OH yBUJIUT, paccMaTpHBasl JINCTOK uepe3 KpacHbIH GuibTp? OTBET HOSCHUTE.

Jna 3aoanuii 23-25 neo6xodumo 3anucame noAHOe peuienie, eKioUaloniee
3anuce Kpamkozo ycioseus zadauu ([ano), 3zanuce Popmyn, npumenenie
KOMOPbIX Heo0X00umMo u Oocmamouno 018 peuwlenus 3adauu, 4 makdice
Mamemamudeckie npeoopazoeantss U pacuémsl, NPUEOOANIEe K HUCTI060MY
omeenty.

OrmpenenuTe HaNpsSKEHNE Ha KOHIAX PeocTara, ecId MOITHOCTH, MoTpebiseMast

peoctatoMm, paBHa 30 Br. PeocTaT W3roTOBICH W3 HUKEIWHOBOW IIPOBOIOKH
. 2

JUIMHOH 6 M ¥ IUIOIMAJIBIO IIOIIEPETHOro cedeHus 0,5 MM .

Jlersimas mynst mpoOHMBaeT TOHKYIO JIEPEBSHHYIO CTEHKY. B MOMEHT yjapa
M

O CTeHKY cKopocTh mymu Oppra paBaa 400 —. B mporecce TOpMOXKeHHS
c

TeMIepaTtypa mynu yeemmumiack ¢ 50 go 300 °C. Kakyio ckopocTh uMmena Iy
IIpY BbIIETE W3 CTEHKH, €CIIH CUUTaTh, UTO BCE KOJIMYECTBO TEIUIOTHI, BRLICIIEMOE
IIpA TOPMOKCHWH B CTEHKe, IIOTNomaercs Iyyeii? YienpHas TEIUIOEMKOCTh

A

kr-°

BeINEeCTBa, U3 KOTOPOTo U3rOTOBIICHA ITyJI, paBHa 140

Konuposanue He gomyckaetes. 2021 r.

T"opu3oHTaNBHBIA YUaCTOK IIPOBOTHUKA, SICKTPHUUECKOE CONPOTUBIEHUE KOTOPOTO
paBeHO 2,6 OM, PacoloKeH B TOPU30HTAIBLHOM OJHOPOJTHOM MarHHUTHOM IIONE
ugaykiyeit 0,02 T nepneH UKy ISIpHO TUHUAM MarHUTHOH HHAYKIUU. K KoHITam
TIPOBOJIHUKA NpHiIokeHo HanpsbkeHue 10,4 B. Kakopa jiMHa NpOBOJHUKE, €CIH
CO CTOPOHBI MArHUTHOTO TIOJISL HA TIPOBOJHUK JieiicTByer cuna 20 MH?

He 3a0yobme nepenecmu eéce omeemsl ¢ Onanku omeemog Nel u Ne 2
€ COOMmeemcmenn ¢ UHCIMPYKYUeEll no GbINOHERUIO PADOHIbL.

Ilposepome, umobvl Kaj)icoblii omeem OblLl 3aNUCAR PAOOM C HOMEPOM
COOMGEMCMEYIONE€20 3A0AHUSL.




Homep xommuiexTa 060pynoBaHusi, HCIIOIB3yeMOro NMpH
nposegeHun 3xk3ameHa no PUIUKE

Ne KHM

Ne koMmILIeKRTa
oGopynoBanns

Ne MecTa y4acTHHRA
(BanoHAemcs 6pyUmHyiIo)

2
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HOMEP KUM

HHcTpyRius 10 BBIIOJHEHHI0 PadoThl

Ha BbImonHEHME 3K3aMEHAITMOHHON paboThl o (U3HKe OTBOAMTCS 3 waca
(180 MmunHyT). DK3aMeHarmoHHas paboTa BKIIoUaeT B cebs 25 3ajaHuil.

OtBeTHl K 3aganmsaM 1, 2, 4, 11-14, 16, 18 u 19 3ammceBaroTcsS B BHJIE
rocyreioBarenbHocTH ITUdp. OTBeTOM K 3a/aHmsIM 3 U 15 sBisiercs ojiHa nudpa,
KOTOpasi COOTBETCTBYET HOMEPY IIPaBMIILHOTO oTBeTa. OTBETH K 3agaHusM 5—10
3aIMCHIBAIOTCS B BUJIE TIEJIOTO YUCTIA WM KOHEYHOH AECSTUIHON JPOCH ¢ yIETOM
yVKa3aHHBIX B oTBeTe equHuUIl, OTBET 3alUINUTE B II0JE OTBETa B TeKcTe paboThI,
a 3aTeM IiepeHecure B OmaHk orBeroB Ne 1. EjumHuUImBI m3mepeHus B oTBeTe
yKa3bIBaTh HE HAJIO.

K zagammam 17, 20-25 cruexyer Jarh pa3BEPHYTHI oOTBeT. 3ajaHus
BBHIIONHSIOTCS. Ha OnaHke oTBeToB No 2. 3amummure cHavajla HOMeED 3ajaHus,
a 3aTeM OTBeT Ha Hero. OTBeTHI 3allMchIBaiiTe 4&TKO U pa3bopuuBo. 3ajanue 17
SKCIEPUMEHTAIFHOE, W JUI1 €ro BBHIIONHEHHS HeoOXOJUMO BOCIIOIH30BATHCS
nmaGopaTopHBIM 000PYIOBaHUEM.

IIpu BBIUUCIICHUSIX paspermaercst HCTIONB30BaTh JTHHEAKY
W HeIIPOTpaMMUPY MBI KalIbKyJISTOD.

Bee Omankm 3aloNESsOTCS SPKAMH YEPHBIME 4YepHWIaMu. JlolryckaeTcs
WCTIOJIF30BaHHE TeIeBON MM KallWUBIPHON PYUKHL.

IIpu BBHIIONHEHUW 3aJaHUNl MOKHO IIOJIB30BATHCS UCPHOBHUKOM. 3amucu
B YePHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MaTepHAJIOB
He YUYHUTHIBAIOTCS IPH OIICHUBAHUYU PaloThI.

Bammpl, monydeHHble BamMu 3a BBHIIOTHEHHBIE 3aJaHUS, CYMMUPYIOTCH.
Ilocrapaiirech BBIIOJHUTH Kak MOXKHO OOJbINE 3ajaHui U HaOpaTh HamOoJblee
KOIIMIecTBO OallloB.

Ilocne 3aBepmernst paGoTHl IPOBephbTe, YTOOBI OTBET Ha KaKlo€ 3ajaHue
B Onmankax otBeToB Ne 1 11 Ne 2 ObIn 3ammicaH O MIPaBIIFHBIM HOMEPOM.

Kenaem ycnexa!

Konuposanue He gomyckaetes. 2021 r.

Hurxe IIPUBCJICHLL CIIPABOYHLIC AaHHBIC, KOTOPBIE MOIYT HOHaZ[O6I/ITBCH Bam
IIPHU BBIITOJTHCHUNA pa6OTBI.

I[eCﬂTI/I‘IH])Ie npucTaBKA

HaumenoBanue Obo3naueHne MHoxuTENH
rura r 10°
Mera M 10°
KUIIO K 10°
TEKTO r 10?
CaHTHU c 1072
MUJUTA M 107?
MHKDPO MK 10°°
HAHO H 10°°
KoHncranThbl
M
YCKOPEHHEe CBOOOIHOTO IaIeHHs Ha 3eMile g=10 =
c
2
IrpaBUTaIMOHHAY IIOCTOSHHASL G=6,7-10" H—NZI
KT
CKOPOCTH CBETa B BaKyyMe c=310° %
3JIEMEHTAPHBIH 3IeKTPUYECKUAN 3apsiy e=1,610" K
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IlnoTHOCTH
OeH3uH 710 % JipeBecuHa (COCHa) 400 %
CITUPT 800 % napaguH 900 %
KEPOCHH 800 % Exn, 900 %
MacJIo MaIluHHOE 900 % ATIOMYWHHAN 2700 %
MOIIOKO IIeIIbHOE 1030 % IIMHK 7100 %
BOJIa MOpCKAsT 1030 % CTalb, KeTe30 7800 %
rmepHE 1260 % M 8900 %
PIYTD 13 600 % CBUHeIL 11350 &5

Konuposanue He gomyckaetes. 2021 r.

YiaeabHast
. Jlx TEIIOTa s JIK
TermoémrocTs Bogpr | 4200 ———— 2,310 Z[—
kr-C mapooGpa3zoBaHus BOI KT
TemIoTa
TEINIOEMKOCTD Jlx s JIK
2400 5 mapooOpazoBaHus 9,0-10 ity
crmpTa kr- °C KT
crmpTa
i K TEIIOTa 4 JIk
TemnoéMKocTh mhxa | 2100 - 2,510 LK
kr-C IJIaBJICHIS CBUHITA KT
TEIIOEMKOCTh Jlx TeIUIoTA IIaBICHUS 4 JIx
920 7.810" —=—
aIFOMUHUS kr- - C cTaamn ’ KT
B JiK TeIUIoTA IIaBICHUS 4 JIx
TeroéMkocTh crany | Y00 S 5,9-10 LK
k- C 0JI0Ba KT
JIx
R s Jox
TeIIo&MKOCTh ITiHKa | 400 ~ TeInIoTa IUapIeHus Ihaa | 3,3-10 IuS
kr- C KT
R ok TeIUIoTa CTOPaHusd 7 JIx
TermtoéMkocts Mean | 400 ~ P 2.9-10 LK
kr- C CIIpTa KT
R K TeIUIoTa CTOPaHusd 7 JIx
TeINIOEMKOCTh oToBa | 230 - P 4,610 LK
kr-°C KepocrHa KT
TEIIOEMKOCTh Jlx TeIUIoTa CTOPaHusd 7 Jx
130 —— 4,610° —
CBHHITA kr- - C OeH3mHa ’ KT
N -
TEIIOEMKOCTh 420 i\ i
OpOH3BI k- C

Temmneparypa 1J1aBJIeHUs!

TeMmnepaTypa KUneHust

CBHHIIA 327 °C BOJEBI 100 °C
0JIOBa 232 °C cIapTa 78 °C
IbJa 0°C
OM MM~

YesabHoe 3JIeRTpHYECKOe COMPOTHUBJICHNUE, —u (mpm 20 °C)
cepebpo 0,016 HPKEJIMH 0,4
MeJlb 0,017 HHUXPOM (CILIAB) 1,1
aTFOMUHUN 0,028 dexparn 1,2
JKeIe30 0,10

HopMmaJibHbIe ye10BHS: JIaBICHUE 10° Ia, temmepatypa 0 °C
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Omeemom kK 3a0anusm 1, 2, 4, 11-14, 16, 18 u 19 sensemcsa nociiedo6ameibHOCHb
uyugpp. Iocnedosamensnocms yudp 3aniucvieaiime 6e3 npodenos, 3IanAmMbIx
U Opyzux OORONHUMETBHBIX CUME01068. Omeemomn K 3adanuam 3 u 15 asnnemcsn
00HA HUppa, KOMOPAs cOOMmEemCmeyent Homepy npasuibrHozo omeema. Omeemom
K 3adanuam 5—10 saennemcs uucno. Eounuuyst usmepenusn ¢ omeenie ykazvieams ne
naoo. Omeem 3anuume ¢ noje OMEEMaA 6 MEKCme Padomul, a 3amem nepenecume
¢ B/IAHK OTBETOB Ne 1 cnpasa om HOMEpA COOMEEHICHIBYIONIe20 3A0AHUS,
Hauunaa ¢ nepeoii Kiemouxu. Karcovui cumeon numinme ¢ 0moeioHoil KiemouKe
€ coomeemcmenil ¢ NPUEEOEHNbIMU ¢ Onanke oopazyamu. Omeemvt na 3adanus 17,
20-25 3anumume na KNIAHKE OTBETOB M 2.

YcTaHOBUTE  COOTBETCTBHE  MeXAy  (U3MUECKMMH TOHATHIMH W WX
ompepenermsiMu. K kaxmolt Tmo3WmmM mepBoro  croinbia  moadepure
COOTBETCTBYIOIMYIO IIO3UITMIO W3 BTOPOTO CTONOIA W 3ammmmTe B TaOIHITy
BBIOpaHHBIE AP PHI IO COOTBETCTBYIOMUMY OYKBaMH.

OUNYECKHE TTOHATUSA OIPENEJIEHMA
A) TpaexTopus 1) ¢wmsmdeckas BeJIMYMHA,
bE) yckopenwne XapaKTepu3yromast
B) MarepmanbHas Touka OBICTPOTY M3MCHCHMSL

CKOPOCTH Tela

2) Teno, pasMepsl KOTOPOTo
MeHbIe 1 MM

3) Temo, pasMepamMu KOTOPOTO
B JaHHBIX YCJIOBHSIX MOXKHO
npereGpedn

4) BexTop, COCTUHSIIONTMNA
HavaJbHOE IIOJIOKEHHE Tela
c THOCIIE Y FOIIUM
MOJIOKEHHEM

5) JMHUA, BJIOJIb KOTOpOH
JBHKETCS TEIO

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

YCTaHOBUTE COOTBETCTBHE MKy GOpPMYIaMu TS pacuéra GI3UISCKIX BeIMIUH
¥ Ha3BaHWSIMU 3THX BelIMIrH. B dhopMyTax UCIONb30BaHbl 0003HaMeHIS: | — cuia
Toka, U — HamnpskeHHe Ha KOHI@X HPOBOJAHHKA, / — JUIMHA MPOBOJHUKA, S —
IUIOMAAb MOIEPeTHOTO CEUCHUS MPOBOJTHUKA, P— YJEIbHOE COIPOTHBICHHE
IIPOBOTHIKA.

K xaxjo#l MO3UIUM MEepBOTO CTONONA MOAOSPHUTE COOTBETCTBYIONIYIO IO3HITHIO
n3 Broporo ctonlra W 3amumure B Tabnawmiyy BBHIOpaHHbIE IUPPHI  IIOT
COOTBETCTBYIONIIMH Oy KBaMIL

DOPMVIJIBI DOUBHNYECKHWE BEJIMYUHBI
pl 1) DNEKTPUYECKUIA 3apsi
A) § 2) COIpPOTHUBICHUE IIPOBOIHUKA
By IU 3) paloTa DJIEKTPHIECKOTO TOKA
4) MOIIHOCTDH 3ICKTPUIECKOTO TOKA
Al|lb
OTBeT:

Ecnu pacemarpuBarh IpegMeT CKBO3b CTEKIISTHHYIO IIPU3MY, TO BOKPYT IIpeiMeTa
MOKHO HaOmojAaTh paaykHbII 00070K. Kakoe sBieHME OOBICHSACT MOSBIICHUE
pajxyxHOro 000 1Ka?

1) oTpaxenue cBeta
2) paccesHue cBeTa
3) Aucrepcus cBeta
4) TOTTIOIIEHUE CBeTa

OTBeT: D
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III HpO‘IHTafITe TEKCT W BCTaBLTC Ha MeCTa IIPOIIYCKOB CJIOBa U3 HpI/IBeZ[éHHOI‘O

CIIUCKA.

JUist oxnakaeHusT Mopca B KacTpIOJe HCHONB3YIOT JEJ: B IIEPBOM clIydae JET
KJIaJyT BHHU3, IO/ THO KacTPIOIH, BO BTOPOM cCllydae — HaBepx, B IIEPEBEPHYTYIO
KPBIIIKY KaCTPIOIH (CM. PUCYHOK).

IIponiece oxmakaeHns Mopca IPOUCXOAUT ObicTpee (A) KacTproe.
B sroM cnydae mporecc OXIaKAEHHS OCYIIECTBIIETCS IIPEUMYIECTBEHHO 3a
cyer )] OXJIAKICHHBIX CJIOEB
B , mosToMy ouu OyayT (1)

IImoTHOCTE

CRUCOK €108 U C/1080COMCMARUIL:
1) TemIonpoBOIHOCTD

2) KOHBEKITHSI

3) BO BTOpO#

4) B IepBOH

5) MeHbITe

6) Oombie

7) BCIUIBIBATH

8) omyckaThecs

Sarnumure B TaGIAIYy BRIOpaHHBIE ITAQPHI 10/ COOTBETCTBYIOIAMHU Oy KBaMU.

A|lB|B|TI

OrTBer:

Teno aBwxkercs 1O OKPYKHOCTH BOKPYT TOUKH () € IIOCTOSHHOH IIO MOJYIIO
ckopocthro. Kakag w3 crpenok — 1, 2, 3 wim 4 — yka3plBaeT HallpaBJICHHUE
YCKOPEHHSI 5TOTO Tela B TOuke A?

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

CraibHol IMmapuK OIIyCTHUIIA A0 IIOJTHOTO IIOTPYXKEHMA CHadalla B BOAY, a 3aTEM B
KEPOCHH. Bo ckonpko Pa3 BhITAJIKUBAIOIIas cuiia, Z[efICTByIOH.[aH Ha IMapuK B BOJE,
6OJ'II>H_IG, YCM BhITAJIKMBaromas cuiia B KepOCI/IHe?

OrtBerT: B pas(a).

Kakoe KOJIMYECTBO TEIUIOTH HEOOXOMMMO, 4TOOBI KYCOK oJoBa Maccodl 10 kr
Harpers Ha 10 °C?

OrtBer: KJIK.

B Tabnurne npe/craBieHbl pe3yIbTaThl HCCIIEOBAHMS 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsDKeHWST Ha KOHITaX pe3rcropa. Kakoe 3HaueHWe CHIIBI TOKA JTOJKHO CTOATH
B IIyCTOM KIleTKe?

U,B 8 10 20
LA 2 5

OTBeT: A.

Ha kakyio JawHY BOJHBI HY>KHO HACTPOUTH PaJMONPUEMHUK, ITOOBI CIYINaTh
paIuoCTaHIMIO, KoTopas BelmaeT Ha dactore 106,2 MI'Ti? OTBeT Okpyriure Ao
COTBIX.

OTBeT: M.

Hcnonssyst  ¢parmernT llepuojmdeckoil CHCTEMBl XHMHUYECKHX —3JIEMEHTOB
JLU. MenyeneeBa, TpeJcTaBICHHbIi Ha PHUCYHKe, OIpEJEIUTe, CKOJIBKO
HEHTPOHOB COJEPXKUT spo Gopa ¢ MaccoBBIM uuciIoM 11.

Li 3 Be 4 5 B 6 C 7 N 8 O 9 F
Jlutuit Bepunmmit Bop Vraepon Asor| Kucnopog DTop
6,94 9,013 10,82 12,011 14,008 16 19
Orser:




Duzuka. 9 kace (52528 -9/ 17)

CBHHHOBBIﬁ IMapuK Harpejid B IUIAMEHU CBEYH. Kak IIpyu 3TOM H3MCHWUINUCH

CpeHSS KUHETHIecKasl SHepPTusl TeINIOBOTO JBIKEHUS YACTHIl CBUHITA U CPejIHee
paccTostHAe MeX,Ty HUMHU?
JUst ka /101 BETIMHHHBI OIIPEICIUTE COOTBETCTBYIONINI XapaKkTep W3MEeHEHHUS:

1) yBenmuumiach

2) yMeHbIIWIAch

3) He U3MEHWIAch
3ammmure B Tabmuily BHIOpaHHBIE TTHQPHL st KaKI0H (HU3MIeckoil BeTMIUHEL
I{udpst B 0TBETE MOIYT IIOBTOPSTHCAL.

Cpenusist KuHeTHIeCKast
SHEPrusl TeIIOBOTO

JIBIDKCHMS YaCTHUIT CBUHIIA

CpejHee paccTosiHIE
MEKTy JacTHUIIAMHI

IIpeamer, HaXOJSIIIIHCS Ha PACCTOSHUH 4F 0T coOuparoIieit TNH3bI, IPUOIHKAIOT
K JuH3e Ha paccrosame 2F (F — ¢dokycHoe paccTosHHe IMUH3H). Kak mpu stoMm
W3MEHSIOTCS OLITHIECKas! CHJIA JIMH3HI U pa3Mep n30o0pakeHus IpemeTa?
JUst Kasx /101 BETIMIHHBI OIIPEIeIUTe COOTBETCTBYIONINH XapakTep H3MEeHEHHUS:

1) yBenmmumBaercs

2) yMEHBIIAeTCs

3) He U3MeHseTcs
3ammmure B Tabnuily BHIOpaHHBIE TWQPHL AN KaKIoH (HU3MIecKoil BeTMIUHEL.
I{udpst B 0TBETE MOTYT IIOBTOPSATHCAL.

Onrudeckas Cuia JTUH3bI Pa3Mep I/1306pa)KeHI/IH

IpeamMeTa

Konuposanue He gomyckaetes. 2021 r.

Ha pucynke mnpefcTaBleHbl TpaQHKH 3aBECHMOCTH IIPOEKIIMH CKOPOCTH ¥, OT
BPEMEHH { JUUISL UEeTHIPEX TeT, ABUKYIIUXCS BJIOTb ocH OX.

Hcenonb3yst pHUCYHOK, BBIOEpUTE U3 IIPEINIOKEHHOTO IIEPEUHS 064 BEpPHBIX
YTBEPKACHUS. YKaXKHUTe UX HOMEpa.

1) B MOMEHT BpeMeHH, cOOTBETCTBYIOIMN Touke A Ha rpaduke, Tena 1 u 3
HAMEIH OJJUHAKOBYIO CKOPOCTb.

2) Teno 3 HaXOAUTCA B COCTOSHAN MOKOS.

3) Temo 2 npmxercd paBHOMEPHO U IIPAMOIHHEHHO.

4) Or Havaja OTCU&Ta JO MOMEHTa BPEMEHH, COOTBETCTBYIOIIEro Touke b Ha
rpaduke, Teso 4 mponuio GONBIMUH Iy Th IO CPABHEHHIO C TEJIOM 2.

5) Or mavanma OTcUéTa /IO MOMEHTa BPEMEHH, COOTBETCTBYIONIETo Touke b Ha
rpaduke, 1y'Ib Tejla 2 paBeH HyJIO.

OTBeT:
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JlBe KaTyIKu HaJeThl Ha >KeNe3HbIi cepjeuHHK (cM. puc. 1). Uepes mepByro

KaTyIIKy IIpoTekaeT SIeKTpudeckuil ToK (rpadMK 3aBUCHMOCTH CHIBI TOKa OT
BpPEMEHH IIpe/ICTaBIIeH Ha puc. 2). Bropas KaTyIlka 3aMKHyTa Ha aJIbBaHOMETD.

I r'y
1 5 0 n, [
Pmc. 1 Puc. 2

Hcenonb3yst TEKCT M PUCYHKH, BHIOEPUTE U3 IPEIOKEHHOTO TIePedHs 064 BEPHBIX
VTBEPKAEHUS. YKaKUTe UX HoMepa.

1) 3apan, npolmemuii Yepe3 IepByIo KaTyIIKy B HHTEPBaJle BPEMEHH OT f; 10 I,
PaBeH HyJIO.

2) HHIYKIMOHHBIA TOK, BOSHHKAIOIAN B KaTyIIKe 2 B MHTEpBAlle BPEMEHH OT f;
10 £, IMeeT HanOoIIbIlee 3HaUCHHUE.

3) B Teuenue Bcero BpeMeHH HaOmoeHnA (0T O JIo f3) B KaTyIKe | OTCyTCTByeT
MarHuTHOE IOIe.

4) B unTepBane BpeMEHH OT f; JI0 13 MATHATHOE II0JIE B KaTyIlIKaX He MEHAETCA.

5) B Teuenne BceTo BpeMeHH HaOmogeHus (oT O 0 #3) B KaTyIIKe 2 IPOTeKaeT
WH/IyKITMOHHBIH TOK.

OrTBer:

Heo0xoamMo SKCIIepUMEHTaIbHO YCTaHOBUTD,
3aBUCHUT I YacToTa KoJeOGaHWH IIPYKUHHOTO
MasTHHKa OT Macchl Ipy3a. Kakyo u3
VKa3aHHBIX I1ap MAasTHHUKOB (CM. PHCYHOK)
MO>KHO HCIIOJIB30BaTh JUI 3TON 11en?

b

FEEY

B
1 ky kz%

1) buB 4y Aul

OrTBer: D

2) Bul' 3) AuB

Konuposanue He gomyckaetes. 2021 r.

YueHHK TPOBEN  SKCHEPUMEHT [0  HM3YUYEHHMIO  KOJIMYECTBa  TEIUIOTHI,
BBLJICIIIOIEHCS IPU OCTHIBAHUN METAIUIMYECKUX IUIHH/POB Pa3IMIHON MacChl,
IIpeIBapUTENHHO HATPETHIX 10 TeMIIepaTyPHI 7.

KonnuecTBo TeIDIOTH OIlGHUBANIOCH 110 HarpeBaHuro 100 T BOJBI, HAIWUTOU
B KQJIOPUMETP W MMEIOIIeH IepBoHadalbHO Temueparypy 20 °C, mpu olycKaHUU
B He¢ HarpeToro MUIHH/Pa U YCTaHOBICHUH COCTOSIHUS TEIUIOBOTO PABHOBECHSL.

B Tabnume yxazaHbl pPe3ylbTaThl SKCIICPUMEHTAIBHBIX H3MEPEHHH Macchl m
NWINHApPA, I[I€PBOHAYAIBHON TeMIlepaTypbl IWIMHApPAa f; W W3MEHECHUS
TeMIepaTypbl Af BOJBI IS UETHIPEX OIIBITOB.

No ombiTa | Marepuan Macca Hauanshas W3meHeHne
IWINH/PA IWIAH/PA TeMIeparypa TeMIIepaTy Pl
m, T IWINH/PA BOJIBI
1, °C At, °C
1 MeIb 100 100 10
2 aFOMUHUN 100 60 10
3 aIFOMUHUN 200 100 24
4 Melb 200 100 13

BriGepute ¥W3 IpeUIOKEHHOTO IIEpedHS 064  YTBEPKJCHUS, KOTOpHIE
COOTBETCTBYIOT pe3ylbTaTaM IIPOBEJEHHBIX HKCIIEPUMEHTAIBHBIX M3MEPEHUH.
YKaxuTe UxX HoMepa.

1) IIpu ocTEBaHMH IMIMHAPOB B IIEPBOM H BO BTOPOM OIBITAaX BBEIIENHIOCH
OJUHAKOBOE KOJIMYECTBO TEILIOTHI.

2) Ilpu ocThIBaHMH aMOMHHHEBOTO ITWIMHAPA B TPETHEM OIBITE BBIIEIHIOCH
HauMeHbITee KOJIUIECTBO TEIUIOTHL.

3) KonudecTBO TEIIOTHI, BBIETIAEMOE HATPETHIM TETIOM, 3aBHCHT OT MacChl 3TOTO
TelA.

4) YjenbHas TEINIOEMKOCTD aIOMMHIS PaBHA Y AEIBHON TEIIIOEMKOCTH ME/IH.

5) KonudecTBO TEIUIOTHI, BBIJEIAEMOE HAIPETHIM TENOM, HE 3aBHCHT OT
BEINEeCTBa, W3 KOTOPOTO U3TOTOBJICHO TENIO.

OTBeT:
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Jna omeema na zaoanue 17 ucnoawvzyiime BJIAHK OTBETOB N 2. 3anumume
cHaAua1a HoMep 3a0anisl, 4 3amem omeent K Hemy.

IIpouumaiime mexcm u ¢ptnoanume 3adanusn 19 u 20.

Hcmonwszys Opycok ¢ KproukoM, jamHamMoMeTp Ne 2, rtpy3sr Nel m No 2,

HAIIPaBIBIIONITYIO  peliKy, colOepure SKCIEPHUMEHTAIBHYIO YCTAHOBKY ISt
n3MepeHns paCoThl CHIBI TPEHUS CKONBXEHUS MEKIy OPYCKOM C TpeMsl Ipy3aMu
W TOBEPXHOCTBIO peHKHW Ipu IlepeMelteHnH Opycka Ha paccTosHMe 16 oM.
Hcenonpsyiire oBepxHOCTD peiikn, 0003HaueHHYI0 b. AGCOMOTHAs MOTPEeNTHOCTh
m3MepeHust cwibl paBHa 0,1 H, alcoioTHas IOTIPENTHOCTh W3MEPEHUS
paccrosHuA paBHa £0,2 cM.

B 6nmanke orBeroB Ne 2:

1) caenaiite pucyHOK 3KCIIEPUMEHTATHHON yCTAHOBKH,

2) zammmTe GopMyITy I pacuéra paGoTHl CHIIB TPEHUS CKOBKCHIS,

3) ykaxkure pe3yiabTaThl M3MEpeHHs MO TepeMelTeHus] Opycka ¢ Tpy3aMu
W CWIBl TPEHWS CKONLKEHWS IIpW JBIKEHWH KapeTKW ¢ Tpy3aMd 10
TIOBEPXHOCTHU PEHKY ¢ YUETOM abCOMIOTHRIX MOTPEITHOCTEH M3MEePeHIS,

4) 3ammmuTe 3HaUeHUE PabOTHI CUITBI TPEHUSI CKOBKSHIS.

YCTaHOBUTE COOTBETCTBHE MEKIY TEXHIMECKIMH YCTPOHCTBAMH U (PU3MTIECKIMHU
3aKOHOMEPHOCTSIMH, JISKAIUMH B OCHOBE IIPUHITATIA HX JSHCTBH.

K ka0l HO3UIUK IEPBOTO CTONOINA MOAGEPHUTE COOTBETCTBYIONYIO ITO3HITHIO
w3 BTOpOro cronliia W 3anumuTe B Tabnwily BHIOpaHHbIE IUPPHL  TIOT
COOTBETCTBYIONIIMH Gy KBaMIL.

TEXHNYECKHUE OU3BNYECKHE
VCTPOUCTBA 3AKOHOMEPHOCTHA
A) GapoMeTp-aHepOH], 1) ymeHbIIEHHE TEMIIEPATYPBI JKUAKOCTH IIPH €&
B) U-oOpa3HbIi KUIKOCTHBIHA HUCIIapeHIA
MaHOMETP 2) 3aBUCUMOCTH o0néMa KUAKOCTH oT
TEMIIEPaTyPEI
3) 3aBHCHMOCTBH THAPOCTATHYCCKOIO JIaBJICHUA
OT BBICOTBI CTOJI0A JKUIKOCTH
4) 3aBHCUMOCTD JedopMarmn oT AeHcTBYIOMEeH
CHIIBI
Al|lb

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

AMop¢HBIe 1 KPHCTAINYECKHEe TeJIa

Ilo cBomM ¢m3MHIECKNM CBOMCTBAM M MOJEKYJBIPHOM CTPYKTYpe TBEPbIE
TeJa pa3/lelBIoTCs Ha JIBa Kilacca — aMOpQHBIE U KPUCTAJUIMIECKHUE.

B xpucraimdeckux Tenxax YacTHIBI PacIoyiaraloTcs B CTPOTOM IOpSIKe,
0o0pazyst IpOCTPaHCTBEHHBIE IIEPUOIMHIECKH TIOBTOPSIONHECS CTPYKTYPHI BO BCeM
oObéMe Tenma. [T HaJBAHOTO IIPEJICTABICHUS TaKUX CTPYKTYDP MCIOJB3YIOTCS
IIPOCTPaHCTBEHHBIE KPUCTAIUIMUECKHE PEIIETKH, B y3JIaX KOTOPHIX PacIionaratoTcst
NEHTPHl aTOMOB WIM MOJEKyJ1 JaHHOTO BellecTBa. YacTo KpUCTaIIMIEecKas
peméTka CTPOUTCS W3 HOHOB (ILIOJOKHUTEILHO M OTPHUIATENFHO 3apsiKEHHBIX)
aTOMOB, KOTOpPBIE BXOJAT B COCTaB MOJIEKYJBl JAHHOTO BelmecTBa. Hampmmep,
peméTka oBaperHo# comn NaCl copepxut monsl Na' u CI™ (pueyHOK 1).

Pucynok 1

dusudyeckre CBOWCTBa KPUCTAUIMUSCKUX Tell HEOJUHAKOBB! B Pas3IHIHBIX
HaIpaBIeHWSIX (3TO CBOHCTBO KPHUCTAIIOB HA3BIBACTCS aHW3OTPOIHOCTHIO), HO
COBIIQJAIOT B IIApalUICNIbHBIX HAIPABICHMSIX. AHHU3OTPOIMSI MEXaHWIECKHUX,
TEIUIOBBIX, DICKTPUUECKUX M ONTHYECKUX CBOHCTB KPUCTAIOB OOBSICHICTCS TEM,
YTO IPH YIOPSAOUCHHOM PACIONOKCHUHA aTOMOB, MOJEKYJ WIN HOHOB CHIIBI
B3aMMOJICHCTBHSL MEXJy HHMH M MEKaTOMHBIE PAacCTOSHUS OKa3bIBAIOTCS
HEOIMHAKOBBIMH 110 Pa3IMIHBIM HaIlPaBICHISIM.

XapakTepHOH 0cOOSHHOCTBIO aMOPGHBIX Tel SBIIETCS X H30TPOIHOCTD,
I.€. HE3aBUCHUMOCTh BceX (u3nuecKux CBOMCTB OT HaupaBlIeHHS. MOJEKy bl
W aToMbl B M3OTPOIHBIX TBEPJABIX Tellax paclollaraioTcsi  XaoTHIHO
(CM. pUCYHOK 2).

Pucynok 2
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[lo cBoet crpykrype amopdHBIE Tella OdeHb ONM3KH K KHJIKOCTSM.
IIpumepamu aMOpdHBIX T€T MOTYT CIyXHUTh CTEKJIO, Pa3JIMUHBIC 3aTBEp/IEBIINE
CMONBI (SHTaph), IUIACTUKA W T.J. Y aMOopdHBIX Tel HET OIPeeTIEHHON
TeMIIepaTyphl IaBineHus. Ecimn amopdHOe Telno HarpeBaTh, TO OHO IIOCTEIIEHHO
pa3Msrdaercs, W IIepexoJ B KHUJIKOE COCTOSHHE 3aHUMaeT 3HAUUTEIHHbIN
WHTEPBaJ TEMIIEpaTyp.

BBI6epI/ITe JABA BEPHLIX YTBEPKICHHUA, KOTOPBIE COOTBETCTBYIOT COJAEPKAHUIO
TeKcTa. 3aIlUIUTE B OTBET UX HOMEDPa.

1) H3zorpoms ¢u3mdeckux CBOMCTB aMOPOHBIX Tel OCBICHIETCS TeM, dYTO
B aMOp(HOM Tejle MeXKAaTOMHBIE PacCTOSHUS B CPETHEM OMUHAKOBBI IIO
Pas3TIMIHBEIM HAITPABIECHUSIM.

2) AMop@dHEIe Tela He MOTYT HAXOJUTHCS B KHUIKOM COCTOSHUN.

3) CTeKIIo OTHOCHUTCS K KPHUCTAIHICCKIM TBEPIBIM TeTIaM.

4) AHmoIpoIrel Ha3BBAeTCd 3aBHCAMOCTD (QH3MUECKHX CBOUCTB BEIECTBA OT
HarpaBIeHUS.

5) B y371ax KpUCTaLINIeCKOH PelIeTKU IOBapEHHON COTM HAXOIITCS MOJICKYIIBI
NaCl.

OrTBer:

Jna omeemoe na 3zadanus 20-25 ucnoawvzyiime BIIAHK OTBETOB Ne 2.
3anumume cnauana nomep zadoanus (20, 21 u m.o.), a 3amem omeem na Hezo.
Ilonnwtii omeem na 3adanusn 20, 21 u 22 oonxcen codeprcamv He HOALKO
OmeEent Ha 6ONPOC, HO U €20 PA36EPHYNIOE, 10ZUNECKH C6A3ARR0E 000CHOsAHE.

Ha PUCYHKE TIIPCJACTaBJICHBI IIPOIECCHI HArpeBaHUA ¢ IIEPEXOJOM B KHUJIKOE

COCTOAHUE IJIA qupréX BEIECTB, IIEPBOHAYAIILHO HaXOJUBINMUXCIA B TBépZ[OM
COCTOAHUH.

»

1,°C4
4)

)
)

S

)

A\

»

>
T, MuH.

Kaxoit rpaduk cootBeTcTBYeT amopdHOMy BemecTBy? OTBET HOSICHUTE.

Konuposanue He gomyckaetes. 2021 r.

3anasiHHYIO0 ¢ OJHOTO KOHIIA TPYOKY OIIyCKalOT OTKPHITHIM KOHIIOM
B BOJIy Ha IIOJOBHHY JUIMHBI TPYOKH (CM. PUCYHOK). UTO IPOM3OHAET
¢ ypoBHeM 3aie/neii B TpyOKy BOJBI IIOCIE TOTO, Kak aTMocdepHoe
JlaBleHHe yMeHbIHUTCs? OTBET MOSCHUTE.

AkxkoMojanusl I7laza pHIOBI OCHOBaHa Ha TOM, YTO XPYCTalIMK I7la3a HMeeT
CIOCOOHOCTh IlepeMelaThes BIepEI-Ha3ajl OTHOCHUTENbHO IMazHoro aHa. Kyna
cMelaeTcs XpycTanuK (IO HAIpaBICHUIO K IIPejMeTy WM IO HalpaBIeHUIO K
I7Ia3HOMY JHY) B cilydae, Korja pbida HpHONMKaeTcss K paccMaTpUBAcMOMY
npeamety? OTBET HOSCHUTE.

na 3a0anuii 23-25 neodxodumo 3anucamv nOAHOE pelieHie, eKoUaOuiee
3anuce Kpamxozo yciosus 3adauu ([ano), zanuce popmyn, npumenenie
KOMOpbIX Heo0X00uMo u 00cmamouno O peuwlenus 3adaqu, a makdice
MamemamuyiecKkie npeodpazoeanus U pacuémol, RPUEOOANHEe K UUCI060MY
omeemy.

OMHOPOTHBIN CTepKeHb Maccol 2 KT MOJIBEIEeH Ha JIBYX OJWHAKOBBIX HEBECOMBIX
BEPTUKAJIBHBIX IPYKUHAX (CM. PUCYHOK).

KaxoBa KECTKOCTh KaXJOW INPYXHUHBI, €CIH YIIMHCHHWE KaXJOW IPYKHUHBI
paBHO 2 cM? CTep>KeHb HEIIOIBHKEH.
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Cmiomuo#t ky6mk ¢ pebpom 10 cM mIaBaer Ha
TpaHUIlE pasjiella BOABl M HEW3BECTHOH IKUJIKOCTH,

IDIOTHOCTh KOTOPOH MEHBINE IUIOTHOCTH  BOJBL,
IOTPY3UBIIUCH, B BOAY Ha 2 cM (CM. PHUCYHOK).
[InoTHOCTE  BellecTBA, M3 KOTOPOrO H3TOTOBIEH  |poma

HEHU3BCCTHAA
KHUIKOCTDH

KyObuk, paBHa 840 K—g CBofOonHas TIOBEpPXHOCTH
M

HEW3BECTHOU KUAKOCTH paclriojaraercs BbIIME, €M BEPXHAA IIOBEPXHOCTD Ky6I/IKa
Onpe/:[enI/ITe IUIOTHOCTh HEU3BECTHOMN KUATKOCTH.

JlBe crompanmy 5SIeKTPOINTUTKA ¢ OJUHAKOBBIM COIPOTHBICHHUEM COEHMHEHBI
MOCIIEIOBATeNIbHO W BKJIIOYEHHI B ceTh ¢ HamlpsbkeHneM 220 B. Uemy paBHO
COIIPOTHBIICHHE OJTHON CIIMpaIX INTUTKH, €CIIH BoJjla Macco# 1 Kr 3akuIiena Ha SToH
wiurke depe3 174 ¢? HawanpHas Ttemmeparypa Bojwsl paBHa 20 °C, a KIIJ{
mporiecca paBer 80%. (Ilone3Hoil cumTaeTcss SHeprws, HeoOXoamMas IS
HarpeBaHUs BOJIBL. )

He 3adyovme nepenecmu eéce omeemvi ¢ Onanku omeemoe Nel u Ne 2
6 COOmEEemCmenl ¢ HHCHPYKYUEll RO 6bINOHENIIO PADOntbL.

IIposepome, umobsl Kaxcovlii omeem ObL1 3ANUCAH PAOOM C HOMEPOM
COOMEeMCmeyIoezo 3adaniis.

Konuposanue He gomyckaetes. 2021 r.



Homep xommuiexTa 060pynoBaHusi, HCIIOIB3yeMOro NMpH
nposegeHun 3xk3ameHa no PUIUKE

Ne KHM

Ne koMmILIeKRTa
oGopynoBanns

Ne MecTa y4acTHHRA
(BanoHAemcs 6pyUmHyiIo)

2
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HOMEP KUM

HHcTpyRius 10 BBIIOJHEHHI0 PadoThl

Ha BbImonHEHME 3K3aMEHAITMOHHON paboThl o (U3HKe OTBOAMTCS 3 waca
(180 MmunHyT). DK3aMeHarmoHHas paboTa BKIIoUaeT B cebs 25 3ajaHuil.

OtBeTHl K 3aganmsaM 1, 2, 4, 11-14, 16, 18 u 19 3ammceBaroTcsS B BHJIE
rocyreioBarenbHocTH ITUdp. OTBeTOM K 3a/aHmsIM 3 U 15 sBisiercs ojiHa nudpa,
KOTOpasi COOTBETCTBYET HOMEPY IIPaBMIILHOTO oTBeTa. OTBETH K 3agaHusM 5—10
3aIMCHIBAIOTCS B BUJIE TIEJIOTO YUCTIA WM KOHEYHOH AECSTUIHON JPOCH ¢ yIETOM
yVKa3aHHBIX B oTBeTe equHuUIl, OTBET 3alUINUTE B II0JE OTBETa B TeKcTe paboThI,
a 3aTeM IiepeHecure B OmaHk orBeroB Ne 1. EjumHuUImBI m3mepeHus B oTBeTe
yKa3bIBaTh HE HAJIO.

K zagammam 17, 20-25 cruexyer Jarh pa3BEPHYTHI oOTBeT. 3ajaHus
BBHIIONHSIOTCS. Ha OnaHke oTBeToB No 2. 3amummure cHavajla HOMeED 3ajaHus,
a 3aTeM OTBeT Ha Hero. OTBeTHI 3allMchIBaiiTe 4&TKO U pa3bopuuBo. 3ajanue 17
SKCIEPUMEHTAIFHOE, W JUI1 €ro BBHIIONHEHHS HeoOXOJUMO BOCIIOIH30BATHCS
nmaGopaTopHBIM 000PYIOBaHUEM.

IIpu BBIUUCIICHUSIX paspermaercst HCTIONB30BaTh JTHHEAKY
W HeIIPOTpaMMUPY MBI KalIbKyJISTOD.

Bee Omankm 3aloNESsOTCS SPKAMH YEPHBIME 4YepHWIaMu. JlolryckaeTcs
WCTIOJIF30BaHHE TeIeBON MM KallWUBIPHON PYUKHL.

IIpu BBHIIONHEHUW 3aJaHUNl MOKHO IIOJIB30BATHCS UCPHOBHUKOM. 3amucu
B YePHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MaTepHAJIOB
He YUYHUTHIBAIOTCS IPH OIICHUBAHUYU PaloThI.

Bammpl, monydeHHble BamMu 3a BBHIIOTHEHHBIE 3aJaHUS, CYMMUPYIOTCH.
Ilocrapaiirech BBIIOJHUTH Kak MOXKHO OOJbINE 3ajaHui U HaOpaTh HamOoJblee
KOIIMIecTBO OallloB.

Ilocne 3aBepmernst paGoTHl IPOBephbTe, YTOOBI OTBET Ha KaKlo€ 3ajaHue
B Onmankax otBeToB Ne 1 11 Ne 2 ObIn 3ammicaH O MIPaBIIFHBIM HOMEPOM.

Kenaem ycnexa!

Konuposanue He gomyckaetes. 2021 r.

Hurxe IIPUBCJICHLL CIIPABOYHLIC AaHHBIC, KOTOPBIE MOIYT HOHaZ[O6I/ITBCH Bam
IIPHU BBIITOJTHCHUNA pa6OTBI.

I[eCﬂTI/I‘IH])Ie npucTaBKA

HaumenoBanue Obo3naueHne MHoxuTENH
rura r 10°
Mera M 10°
KUIIO K 10°
TEKTO r 10?
CaHTHU c 1072
MUJUTA M 107?
MHKDPO MK 10°°
HAHO H 10°°
KoHncranThbl
M
YCKOPEHHEe CBOOOIHOTO IaIeHHs Ha 3eMile g=10 =
c
2
IrpaBUTaIMOHHAY IIOCTOSHHASL G=6,7-10" H—NZI
KT
CKOPOCTH CBETa B BaKyyMe c=310° %
3JIEMEHTAPHBIH 3IeKTPUYECKUAN 3apsiy e=1,610" K
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IlnoTHOCTH
OeH3uH 710 % JipeBecuHa (COCHa) 400 %
CITUPT 800 % napaguH 900 %
KEPOCHH 800 % Exn, 900 %
MacJIo MaIluHHOE 900 % ATIOMYWHHAN 2700 %
MOIIOKO IIeIIbHOE 1030 % IIMHK 7100 %
BOJIa MOpCKAsT 1030 % CTalb, KeTe30 7800 %
rmepHE 1260 % M 8900 %
PIYTD 13 600 % CBUHeIL 11350 &5

Konuposanue He gomyckaetes. 2021 r.

YiaeabHast
. Jlx TEIIOTa s JIK
TermoémrocTs Bogpr | 4200 ———— 2,310 Z[—
kr-C mapooGpa3zoBaHus BOI KT
TemIoTa
TEINIOEMKOCTD Jlx s JIK
2400 5 mapooOpazoBaHus 9,0-10 ity
crmpTa kr- °C KT
crmpTa
i K TEIIOTa 4 JIk
TemnoéMKocTh mhxa | 2100 - 2,510 LK
kr-C IJIaBJICHIS CBUHITA KT
TEIIOEMKOCTh Jlx TeIUIoTA IIaBICHUS 4 JIx
920 7.810" —=—
aIFOMUHUS kr- - C cTaamn ’ KT
B JiK TeIUIoTA IIaBICHUS 4 JIx
TeroéMkocTh crany | Y00 S 5,9-10 LK
k- C 0JI0Ba KT
JIx
R s Jox
TeIIo&MKOCTh ITiHKa | 400 ~ TeInIoTa IUapIeHus Ihaa | 3,3-10 IuS
kr- C KT
R ok TeIUIoTa CTOPaHusd 7 JIx
TermtoéMkocts Mean | 400 ~ P 2.9-10 LK
kr- C CIIpTa KT
R K TeIUIoTa CTOPaHusd 7 JIx
TeINIOEMKOCTh oToBa | 230 - P 4,610 LK
kr-°C KepocrHa KT
TEIIOEMKOCTh Jlx TeIUIoTa CTOPaHusd 7 Jx
130 —— 4,610° —
CBHHITA kr- - C OeH3mHa ’ KT
N -
TEIIOEMKOCTh 420 i\ i
OpOH3BI k- C

Temmneparypa 1J1aBJIeHUs!

TeMmnepaTypa KUneHust

CBHHIIA 327 °C BOJEBI 100 °C
0JIOBa 232 °C cIapTa 78 °C
IbJa 0°C
OM MM~

YesabHoe 3JIeRTpHYECKOe COMPOTHUBJICHNUE, —u (mpm 20 °C)
cepebpo 0,016 HPKEJIMH 0,4
MeJlb 0,017 HHUXPOM (CILIAB) 1,1
aTFOMUHUN 0,028 dexparn 1,2
JKeIe30 0,10

HopMmaJibHbIe ye10BHS: JIaBICHUE 10° Ia, temmepatypa 0 °C
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Omeemom kK 3a0anusm 1, 2, 4, 11-14, 16, 18 u 19 sensemcsa nociiedo6ameibHOCHb
uyugpp. Iocnedosamensnocms yudp 3aniucvieaiime 6e3 npodenos, 3IanAmMbIx
U Opyzux OORONHUMETBHBIX CUME01068. Omeemomn K 3adanuam 3 u 15 asnnemcsn
00HA HUppa, KOMOPAs cOOMmEemCmeyent Homepy npasuibrHozo omeema. Omeemom
K 3adanuam 5—10 saennemcs uucno. Eounuuyst usmepenusn ¢ omeenie ykazvieams ne
naoo. Omeem 3anuume ¢ noje OMEEMaA 6 MEKCme Padomul, a 3amem nepenecume
¢ B/IAHK OTBETOB Ne 1 cnpasa om HOMEpA COOMEEHICHIBYIONIe20 3A0AHUS,
Hauunaa ¢ nepeoii Kiemouxu. Karcovui cumeon numinme ¢ 0moeioHoil KiemouKe
€ coomeemcmenil ¢ NPUEEOEHNbIMU ¢ Onanke oopazyamu. Omeemvt na 3adanus 17,
20-25 3anumume na KNIAHKE OTBETOB M 2.

YCTaHOBUTE  COOTBETCTBHE  MEXAy — (QUBMUECKMMH  [OHSATISIMA W X
OllpeIeICHISIMA WITH XapakTepucThkaMu. K KaxIo¥ MMO3UITMH MepBOTO CTONOIA
of0epuTe COOTBETCTBYIONTYIO IO3UIMIO M3 BTOPOTO CTONOIA M 3alUINHTE
B TabIUITy BEIOpaHHBIE TIU(PHI IO COOTBETCTBYIOMMME OyKBaMH.

OUBNYECKUE ITOHATUA OIIPENEJIEHUA/XAPAKTEPUCTUKI
A) paauoBOIIHA 1) 3apsa, IPOXOMIIMA depe3 IOIEPEUHOe
B) 5IeKTpUIECKHH TOK CeUeHHre IIPOBOTHIKA 3a STUHUITY BpEMCHH
B) 2IeKTPOMarHUTHOE 110JIC 2) Mporece paclpOoCTPaHEeHUS] MEXaHMISCKIX

koneCanmii B TBEpAOHN, XKUAKOH W
razoo0pa3Hoi cpeaax

3) AIMHHOBOIHOBAs YJacThb CIIeKTpa
BIEKTPOMATrHUTHOTO W3ITy Y€HUA

4) BHJ MaTe€puH, IOCPEICTBOM KOTOPOTO
OCYIIECTBILIETCS B3aUMOAEUCTBAE MEXKAY
BIEKTPAYECKH 3apsSyKeHHBIMU YacTALIAMA

5) YHOpsIoUeHHOE (HarpapIeHHOE) JIBIKCHUE
3apAKCHHBIX YaCTHIL

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

YCTaHOBUTE COOTBETCTBHE MKy GOpPMYIaMu TS pacuéra GI3UISCKIX BeIMIUH
W Ha3BaHISIMH 5THX BelMIMH. B  (opMylax HCIONh30BaHE  0O0O3HATEHI:
U — HampspDkeHHEe Ha KOHITaX TPOBOJHUKA, R — COIPOTHBICHHE IPOBOJHUKA;
t — BpeMsL.

K xaxjo#l MO3UIUM MEepBOTO CTONONA MOAOSPHUTE COOTBETCTBYIONIYIO IO3HITHIO
n3 Broporo ctonlra W 3amumure B Tabnawmiyy BBHIOpaHHbIE IUPPHI  IIOT
COOTBETCTBYIONIIMH Oy KBaMIL

OOPMYVIIbI OUBNYECKHUE BEJIMUMHBL
U? 1) yzembHOE CONPOTUBIICHHE
A) R 2) cIUIa ToKa
U? 3) paloTa DJIEKTPHIECKOTO TOKA
b) ?t 4) MOIIHOCTDH 3ICKTPUIECKOTO TOKA
Alb
OrtBer:

Karymky OGombImoro puamerpa NPHUCOSIVHIIN K aMIepMeTpy, a KaTyIIKy
MEHBITNETO JWaMeTpa MOAKIIOYMIN K WCTOYHUKY TOKa W BCTaBUIH BHYTpPD
Gonpimol KaTymku. [Ipu IBIWKeHN: Malo¥ KaTyIIKH BBepX B OONBIMON KaTyTIKe
BO3HHK DIEKTpUYeCKHii TOK (CM. pUCYHOK). Kakoe sBIeHWE IeMOHCTPHpPYET
JTaHHBIA OIBIT?

1) oexTpoMarHUTHAS MHIY KITUS
2) B3aUMOJIEUCTBHUE 3aps/IOB

3) pe3oHaHC

4) SIeKTpu3arys Tel

OTBeT: D
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III HpO‘IHTafITe TEKCT W BCTaBLTC Ha MeCTa IIPOIIYCKOB CJIOBa U3 HpI/IBeZ[éHHOI‘O

CIIUCKA.

CBUHIIOBBIH IMap NOAHSIM Ha HEKOTOPYIO BBICOTY HAaJ
CBHHIIOBOH IINUTON U oTiycTWid (puc. a). llocie Toro kak
map yJapwics O CBHHIOBYIO IDIATY, OH OCTaHOBHICS
(puc. 6). llpm ymape map © IUIATA  HEMHOTO

(A) . Ilpu 3TOM H3MEHWIOCH B3aUMHOE
pacIioNoKeHUe ero YacTHIl, a 3HaYuT, U3MEHWIACh U MUX
B SHEPTHSL.

Ecim mMepuTs TemmepaTypy Iapa W IUIATHL cpasy Iocie
yjiapa, TO OOHapyXHUTCS, YTO OHM Harpeinuch. llpu

HarpeBaHUU Tea YBeIUIUBaeTCs CPEeIHsI
B sHeprust 4gacTuil. CieJoBaTelbHO,
MeXaHWJecKasi SHeprus, KOTopo# olnajan Imap B Hadalye
ombITa, epenuia B (17) SHEPTHIO.

Cnucok cnog:

1) BHyTpeHHISA

2) KWHeTHIecKas

3) mnoTeHnMaIbHas

4) MexanmdecKas

5) DIeKTpoOMarHuTHas
6) nebopMupoBaIHACh
7) HadICKTPU30BAIICH
8) YBENWYIUIUCH

Sarnumure B TaGIAIYy BRIOpaHHBIE ITAQPHI 10/ COOTBETCTBYIOIAMHU Oy KBaMU.

A|lB|B|TI"

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

2

[=
I 3

Ha pucynke npuBejieHa cTonOuaTas quarpaMMa. Ha Heil npejcraBiieHbl 3HAUCHUS
IUIOTHOCTEH BEIECTB, W3 KOTOPHIX CJIeNIaHbl JIBa CIUIONIHBIX Tejla ¢ OJUHAKOBOH
Maccoil. Onpesenure oTHOIEHHE 00b&Ma Tena 1 k 00béMy Tena 2.

p, L 10
CM 9
8
7
6
5
4
3_ —
2_ —
1_ —
0

OTBeT:

C IOMOTITHIO HOABUKHOTO OJI0Ka PABHOMEPHO HOJAHUMAIOT IPy3 Maccoit m = 20 K.
UeMy paBeH MOJYIIb BEPTUKAIBHON CHIBI F', IPUIOKEHHON K cBOOOJHOMY KOHITY
BepEBKY, ITepeKuHy Toi depes Onok? BIIok 1 BepEBKY CUUTATh HEBECOMBIMIL

=)

OTBeT: H.

Kaxoe xomudaecTBO TEIUIOTHI BBLIACIIUTC IIpU  OXJIAKJACHUN 4 kxr CBHUHIIA,
Haxo/AIIerocsa B TBépZ[OM COCTOAHUN, OT TEMIICpaTypbl KpHUCTaUIM3aIllUnl J0O
27 °C?

OrtBer: KJIK.




g
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quy PpaBHO COIIPOTHUBIICHUE YyUacTKa IICIHM, COACPKaIero TpH IapalIeIbHO
COETUHEHHLIX OJIUHAKOBLIX peE3UCTOPa COIIPOTHUBIIEHUEM IIO 9 Om Ka)KZ[beI?

— 71—
g+ 1+ +———d&
T e

OrTBer: Om.

Jlyd cBera majiaeT Ha IIOCKOE 3epKaslo. YTOJ MEX]y HaJaloliM U OTPaKEHHBIM
mydqamu paBeH 150°. Uemy paBeH yTol MeXXIy OTPaKEHHBIM TYHUOM 1 3epKaIoM?

OrBer: rpajmycoB.

o o 56
CKOJIbKO OJICKTPOHOB COACPIKUT HCUTPAIbHBIM aTOM XKejIe3a , Fe?

OrTBer:

B Gacceitre o BoJIo#l yeTaHOBIICH JMHAMUK, H3IYUalONIHH 3BYK OIpeeNEHHON
9acTOTHL. YacTh 3BYKOBOHM BOJIHBI OTpaxkkaeTcs OT IOBEPXHOCTH BOJIBI, a 4HacTh
IpeJIOMIBIETCST U MIPOXOJUT B BO3AyX. M3BECTHO, YTO CKOPOCTH 3ByKa B BOJIE
OolpIie CKOPOCTH 3ByKa B Bo3ayxe. Kak Ipu mepexojie M3 BOJBI B BO3JyX
W3MEHSIOTCS 9acTOTa 3ByKa U aMIUIUTY Jia 3By KOBOM BOTHBI?
JUst Kasx /101 BETIMIHHBI OIIPEIeIUTe COOTBETCTBYIONINH XapakTep H3MEeHEHHUS:

1) yBenmmumBaercs

2) yMEHBIIAeTCs

3) He U3MeHseTcs
3ammmure B Tabnuily BHIOpaHHBIE TWQPHL AN KaKIoH (HU3MIecKoil BeTMIUHEL.
I{udpst B 0TBETE MOTYT IIOBTOPSATHCAL.

YacToTa 3ByKa AMIUIATY 1a 3BYKOBOH

BOJIHLI

Konuposanue He gomyckaetes. 2021 r.

2

[=

=

C moMotpio cobmparotneil TuH3b onydeHo miobpaxkenue 4,58, npexmera AB

(cM. pucyHOK). Kak m3MmeHsATcs pasMep U SIPKOCTh M300pakeHWs, eCIH 3aKpPHITh
yépHOH OyMaroft BEpXHIOIO IIOJIOBUHY JTHH3bI?

JULst Kax10¥ BENIMUUHBL OIIpe/IeINTe COOTBETCTBYIONMH XapaKkTep H3MEHEHUS:

1) yBemmuurcs

2) yYMEHBITUTCS

3) He U3MEHHUTCH
3anmimure B Tabnuity BHIOpaHHBIE TTUGPHI T KaKIoW (Qr3ndeckod BeTUIWHBL
I{udpsl B 0TBETE MOTYT IIOBTOPSITHCSL.

Pasmep m3o6pakerns SIpkocTh m3o0paxkeHust
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Ha PUCYHKE IIPEJCTaBIICH rpa(i)m( TapMOHHNYICCKUX KoJIeOaHM MaTeMaTHIeCKOTO
MasgTHHKA.

X, M

T

051525 35 tc

—0,05

Hcnonbsyst paHable rpaduka, BHIOEpUTE U3 IPEIOKEHHOTO IIePeydHs 064 BEPHBIX
VTBEPKAEHUS. YKaKUTe UX HoMepa.

)

2)

3)
4
3)

OrTBer:

B HauanpHBII MOMEHT BPEMEHH KHWHETHYECKas SHEPTUs MasTHHUKa paBHA
HYJIIO.

IIpu mepexojie W3 COCTOSHUS, COOTBETCTBYIOINETO TOUKe A, B COCTOSHUE,
CooTBeTCTRYIONEe Touke b, IoTeHIMaIbHAs SHEPTUsI MasiTHUKA YMEHBITaeTCs.

HacroTta konebannii MasTHIKA paBHa 0,5 1’1

Amrmmary 1a konebanuit MasTHEKA paBHa 0,1 M.

Touxa B cooTBeTCTBYET MAKCHMAILHOMY CMEITIEHHIO MasiTHUKA U3 TIOJIOKCHUS
PaBHOBECHSL

Konuposanue He gomyckaetes. 2021 r.

]
PYE W=ty
S

Hwxe npuBejena tabnuna yaelbHONW TEIDIOTHI CTOpaHMS (g) Pa3IMIHBIX BHJIOB

TOILIHBA.
Tommmso Jlx Tommmso Jlx
" KT 7 KT
TTopox 0,38-10’ JIpeBecHsIl yroipb 3.4-107
JlpoBa cyxue 1,0-10 IIpupoiHblii ra3 4,4-10
Topd 1,4-10 Hedtp 4,4-10
AHTpanur 3.0 107 bemsun 46 107
KameHnHbIi yrons 2,7-107 Kepocun 4,610
Cuupr 2.7-10 Bojopon 12,0-10
W3 npeoKeHHOTO TIepeyHs yTBEePKACHUH BhIOEpUTE 064 TIPaBUILHBIX. YKaKUTe
HX HOMepa.
1) Ilpm momsoM cropanum 1 Kr Topda BEIIEIIETCAd Takoe Ke KOIMUECTBO

2)

3)
4

TEIUIOTHI, KaK H IIPY IIOJTHOM CTOPaHUH 1,4 KI CyXHX JpOB.

YaenrHasd TeIDIOTa CTOPaHWS XHUAKOTO TOIUIMBA B OCHOBHOM MEHBINE, UEM
TBEPIOTO.

IIpu monmHOM cropanuu 1 kr criupra Boiiesiercst 270 kJ[ sHeprum.

3uMol BO3JyX B JIEPEBSHHOM JIOMe HarpepaeTcs ObIcTpee, eclii IIeUb TOIHUTH
JIPEBECHBIM YTIIEM, a He TOPHOM.

5) Ilpu IONHOM CTopaHWHM 5 KI' He(TH BBIIENIETCS MEHBIIeE KONHIECTBO
TEIUTOTHI, YeM IIPH HOJTHOM CTOPAHUH 6 KI' IPEBECHOTO YTIIAL.

Orser:
B Memypky nHammrta Boja (cM. pucyHOK). Bribepure BepHOE MII
3HaUeHHe 00BEMa BOJIBI, YUUTHIBASL, UTO HOTPEITHOCTS U3MEPEHIS 120
PaBHA IIOIOBUHE IICHBI JIETICHUS IIKAJIBI. 90

60

30
1) 90mn

2) (90+£15)mn
3) (100 £ 5) mn
4) (100 £ 15) mn

OTBeT: D
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Yuurenb Ha YPOKE, HCIOJL3yd JABC OJAWHAKOBLIC IIAJIOYKHM K KYCOK TKaHWH,

TIOCJICIOBATCILHO HpOBéJ'I OIIBITHI IIO DIICKTpU3aIuu. Onucanue JIeUCTBUHI YUuTes
IIpeJICTaBJICHLl Ha PUCYHKE.

— >

OmmrT 1. OmmIT 2.
ITocne Tpenms oGenx manodex [Tocne TpeHms TATOYKN O TKAHD
0 TKaHb HaOMOMaeTCsl B3aUMHOE HaOmoaeTcsl B3aNMHOE IIPUTSKSHIES
OTTaJKUBaHUE IIAT0UeK Me¥XKIy TaJo9YKON 1 TKaHBIO

BriGepure W3 TOpeUIOKEHHOTO IIEpedHsT 064  YTBEPKJEHUSI, KOTODBIE
COOTBETCTBYIOT pe3ylbTaTaM IIPOBEJIEHHBIX HKCIIEPUMEHTANBHBIX HaOIIO eHHH.
YKaxkuTe UxX HOMepa.

1) Ilpu Tpenyn nanodka IpHOOPETaET OTPULIATEILHBIN 3apa/I.

2) OnekTpusali@d cBA3aHa C IIEPeMEIEHHEM OIEKTPOHOB C OJHOIO Tela Ha
JpyToe.

3) Illpu TpeHHM Nanouka U TKaHb IPHOCPETAIOT PaBHEIE IO BETIMYUHE 3aPA/IbL

4) Ilpy TpeHMH IaJIOUKa M TKAHb IPHOOPETAIOT Pa3HbIE 1O 3HAKY 3apAJIbL

5) U manodka, ¥ TKaHb SIEKTPU3YIOTCS IIPH TPEHUMU.

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

[ E]
PYE W=ty
S

Jlnsa omeema na zadanue 17 ucnoanzyitme bJIAHK OTBETOB Ne 2. 3anumume
CHAUAIA HOMED 340aHsl, d 3ameM Omeent K Hemy.

Hcnonb3yst HWCTOYHMK — TOKa, BOJBTMETP, AaMmIepMeTp, KIIOY, peocrar,
COCJIMHUTENbHBIE IIPOBOJa M pe3nucrTop, oOo3HauweHHbII R2, cobepure
SKCIEPUMEHTAIBHYIO YCTAHOBKY st oIIpejielieHus. paGoThl SIEKTPUIECKOrO TOKa
Ha pesucrope R2. [Ipu nomMommu peocrara yCTaHOBUTE B Ilenu cuiy Toka 0,4 A.
Omnpejienure  paboTy  3IEKTPHUECKOr0 ToKa 3a 6 MHUHYT. AOCOIIOTHAs
[IOTPETHOCTh W3MepeHMs CHIIBl Toka paBHa +0,02 A, aGconroTHas! HOTPENTHOCTh
W3MepeHUs HallpskeHns paBHa +0,1 B.

B Gnanke otBeToB Ne 2:

1) Hapucy#iTe SIeKTPUIECKYIO CXeMy DKCIIepUMEHTa,

2) 3anrmmte GopMyITy U pacdéra paboThl SIEKTPUIECKOTO TOKA,

3) ykaxkuTe pe3yibTaThl W3MEpeHUs HAUpSKeHWsS W CIIBl TOKa C YYETOM
a0COMOTHBIX TIOTPETTHOCTEY M3MEepeHuH,

4) 3anmuTe 3HaUeHUE PabOTHI AIIEKTPUIECKOTO TOKA.

YcTraHoBUTE COOTBETCTBUE MEXKJAY HaYUYHBIMH OTKPBLITISEIMHU U MMEHaMH y‘IéHBIX,
KOTOPBIM 5TH OTKPBLITHA IPHUHAIIICKAT. K KaXJIO0W TIO3UITAA IIEPBOTO CTOJ'I6L[a
HOZ[6epI/ITe COOTBETCTBYIOIY IO IIO3UITHUIO U3 BTOPOI'O CTOJ'I6L[a.

HAVYYHBIE OTKPBITUA YUEHEBIE
A) 3aKOH COXpaHCHUS DHEPT U 1) H. Heroron
B) 3aKOHBI KaYaHUH MasTHAKA 2) T’ lamanei
3) B.B.Ilerpos

4y Jx. Jxoyib

OTBeT:
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IIpouumaiime mexcm u ¢ptnoanume 3adanusn 19 u 20.

ByJsakanbi

H3BecTHO, UTO IO Mepe cIIycka B Hejpa 3eMIl TeMllepaTypa IOCTeIIEHHO
HIOBBINIaeTes. DT0 00CTOSTENECTBO U caM (hakT W3BEPKeHUS BYJIKaHAMH KHUIKOH
JaBbl HEBONBHO HATAJKMBAIOT HA MBICIb, YTO Ha OIPEJENEHHBIX ITIyOHHax
BEIECTBO 3€MHOIO IMapa HaxOJHUTCs B paclUIaBIEHHOM cocTossHuH. OjHako Ha
caMoM Jielie Bcé He Tak mpocTo. OJHOBPEMEHHO ¢ IOBBIMIEHHEM TeMIepaTyphl
pacTér jaBJeHUEe B 3eMHBIX INIyOHMHAX. A BeJb deM OOJIbINe JaBJICHHUE, TeM BBIIIE
TeMIlepaTypa IIaBIeHNs (CM. PUCYHOK).

A
P I

»

0 o

Kpunas nmnasnenus (p — qaBieHue, 7 — reMiieparypa)

CorllacHO COBPEMEHHBIM IIPE/ICTaBICHUSIM OOJbIas 4acTh 3€MHBIX HEAp
coxpaHseT TBEpJoe cocTosHMe. OJHAKO BelecTBO acTeHocdepsl (00orouka
3emmu ot 100 kM 10 300 ¥M B TIyOmHY) HaXOAUTCS B IMOUYTH pacIlIaBICHHOM
COCTOSTHUH. Tak Ha3bIBAIOT TBEPJIOE COCTOSHUE, KOTOPOE JIETKO IIEPEXOTUT B )KUIKOES
(pacmiaBieHHoe) Mpu HeGONBINOM TOBHINICHAN TeMIlepaTypsl (mporiece 1) wmim
TIOHWKECHUH JIABJICHUS (TIpo1iece 2).

HeTouHnKOM MEepBUYHBIX paclllaBOB Marmbl siBisiercsl acteHocdepa. Ecmm
B KaKOM-TO palioHe CHIDKaeTcs JaBlIeHHe (HallpuMep, IPH CMEIeHHH yYacTKOB
mutocdepsl), TO TBEPJOE BEIECTBO acTeHocdephl TOTIac IIpeBpallaeTcst
B KUJIKUH pacIliaB, T.€. B MarMmy.

Ho xakme ¢usnueckne NIPHUUMHBI NPUBOJAT B JEHCTBHE MeXaHU3M
WU3BEPKEHUS BylIKaHa?

B Marme Hapsy ¢ mapaMu BOJBI CoJiepKaTcs pa3IMIHbIe Ta3bl (Y ITIeKUCIIBIHA
ra3, XJIOPHUCTHIH W (TOPHUCTHIH BOJOPOJ, OKCHJBL CEPHl, METaH M JpyTue).
Konmentpanust pacTBOPEHHBIX B MarMe Ia30B 3aBHUCHUT OT BHEIIHETO JIABJICHMUS.
B ¢usuke w3BecreH 3akoH ['eHpU: KOHIEHTpanusl Ta3a, PacTBOPEHHOTO
B KHUJIKOCTH, IPOIIOPIIUOHAILHA JIABJIEHHIO 3TOTO Ta3a HaJl KUJKOCTHIO.

Konuposanue He gomyckaetes. 2021 r.

Tenepb IpecraBuM, 4YTO  JlaBJICHWE Ha Ty OnHe YMEHLIIMUIIOCE.
PaCTBOpI/INIOCTB Ta30B TaKXE YMCHLIIUIIAChH, W Ta3bl, paCTBOpéHHBIe B Marme,
BBIACIHIOTCS W3 HEE, O6p33y5{ B MarmMe€ Ta3OHaIlOJIHEHHBIC IIy3bIPpH. Marma
BCIICHUBACTCd W HaUYMHACT IIOJHUMATLCI BBEPX. IIo MEpe noaALEMa MarMul
JaBJIeHUE HajlacT eme 6OJ'II>H_I6, IIO3TOMY IIPOIECC BBIACIICHU I'a30B YCUIUBACTCH,
4uTO, B CBOIO OUECPE]b, [IPUBOJUT K YCKOPEHUIO IOAbEMA.

BBI6epI/ITe JABa BEPHBIX YTBEPKIACHUI, KOTOPBIE COOTBETCTBYIOT COJACPKAHUIO
TeKCTa. 3aIlUIIUTE B OTBET UX HOMEDPA.

1) Crpenka 2 Ha AWarpaMMe B TEKCT€ COOTBETCTBYET IIEPEXONY M3 TBEPIOTO
COCTOSIHMS B JKHJIKO€ IIPH HEM3MEHHOH TeMIeparype.

2) BemectBo acteHochepr B oOnacTh I Ha namarpamMme (CM. PHCYHOK B TEKCTE)
HaXOJUTCS B TBEPIOM COCTOSHUM.

3) BBICOKO B ropax pacTBOPEMOCTD YTIIEKHACTIOTO I'a3a B BOJIE YBEIHIABAETCH.

4) BcenenmBmasgcs Marma BHYTpPH ByJIKaHa IIOJHAMAETCH BBEPX 3a CUET JeicTBHA
aTMoc(hepHOTO JIaBIICHHUS.

5) Acrenocdepa — 5To BepXHHI cII0H aTMOC(ephl 3eMIIH.

OTBeT:

Jna omeemos na 3adanus 20-25 ucnonwzyiime BIIAHK OTBETOB Ne 2.
3anumume cnauana nomep 3adanusn (20, 21 u m.o.), a 3amem omeem na Hezo.
Ilonnsui omeem na 3adanusn 20, 21 u 22 donxncen codepiicams He HONLKO
Omeem Ha 60NPOC, HO U €20 PA3EEPHYNIOe, TI0ZHINECKH C6A3ARROE 000CHOsaNe.

Bapxaempit HaMu BO3AyX pacTBOpSieTCS B KPOBH M BMeCTe ¢ HEIO IOTajaeT
BTKand. Yem BBITE JaBieHHe, TeM OOJBINE BO3AyXa PacTBOPSIETCS B KPOBH.
Bo3myx cocrout mpemMyIiecTBEHHO W3 a30Ta M KHciopoja. M ecmm KHCIOpox
pacxomyercsl B TKaHSIX, TO a30T HAKAIUIMBASTCS B KPOBHL.

MokHO Jiu OBICTPO MOJHUMATH BOJI0ONAa3a ¢ Ty OrHBI? OTBET HOSICHUTE.

TTouemy cIOXKHO Ha3JIEKTPU30BaTh TPEHUEM T'HIIL3Y U3 (OIBIH, LOABEIIEHHYIO Ha
METHOH IIPOBOJIOKE K CTAIBHOMY IITaTHBY?

Jlomka tmaBaer B HeGombmoM Oacceitre. M3menmtes mm (M ecnmu Jla, TO Kak)
ypoBeHb BOJBI B OacceitHe, ecin W3 JOJKH OCTOPOKHO OIYCTUTH B OaccedH
OonbInoi kKaMeHb? OTBET HOSICHUTE.
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Jna 3aoanuii 23-25 neo6xodumo 3anucame noAHOe peuienie, eKioUaloniee
3anuce Kpamkozo ycioseus zadauu ([ano), 3zanuce Popmyn, npumenenie
KOMOPbIX Heo0X00umMo u Oocmamouno 018 peuwlenus 3adauu, 4 makdice
Mamemamudeckie npeoopazoeantss U pacuémsl, NPUEOOANIEe K HUCTI060MY
omeenty.

u ;
Boaurenr aBrolyca, ABIKyIIErocss Mo NPSMON YIHIE CO CKOPOCTHIO 15—,
c

VBHJIEN KpacHBIH cUrHail cBerodopa M Haxkal Ha Irejanb Topmosa. [locie storo
aBTOOyC Hauall JIBUTaThCs PaBHOYCKOpPEHHO W depe3 10 cekyHJ Iocle Hadala
TOPMO’KEHUS OcTaHOBMIICH. Kakoii Iy Th IpoIén aBTodyc 3a 310 BpeMs?

. . KM
Kaxo#f myTh mpomren aBTOMOOWIB, ecim mpHu cpeamedt ckopoctu 100 — ero
q

JBurarens mspacxogonan 30 kr OensuHa? MexaHHUecKas MOITHOCThH JBUTATEIIS
apToMoOmisa paBHa 46 kBT, KIIJ[ meurarens pasen 36%.

OIexTpoIUINTKa BKIIOUEeHAa B ceTh HampspkeHmeM 200 B. Bopa maccoit 1 kr,
MMeloTIas HavalbHyto TeMieparypy 20 °C, HaiuTasg B aTIOMHHUEBYIO KaCTPIOIIO
maccoi 500 r, 3akumena Ha 5TOM 3IekTpoIrmmTke udepes 93,2 c¢. Uemy paBHO
COIIPOTHBIICHUE CIHMpaIH SIeKTporumTku? lloTepsiMu SHEPTUH Ha HarpeBaHUE
OKPYKaIOITero Bo3jiyXa IpeHespeds.

He 3adyovme nepenecmu eéce omeemvi ¢ Onanku omeemoe Nel u Ne 2
€ COOmeemcmenn ¢ HHCMPYKYUel O 6bINOIHEHUI0 PAOOHIbL.

IIposepome, umobsl Kaxcovlii omeem ObL1 3ANUCAH PAOOM C HOMEPOM
COOHIGEMCIMEYIONEZ0 3a0AHUSL.

Konuposanue He gomyckaetes. 2021 r.



Homep xommuiexTa 060pynoBaHusi, HCIIOIB3yeMOro NMpH
nposegeHun 3xk3ameHa no PUIUKE

Ne KHM

Ne koMmILIeKRTa
oGopynoBanns

Ne MecTa y4acTHHRA
(BanoHAemcs 6pyUmHyiIo)

3
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HOMEP KUM

HHcTpyRius 10 BBIIOJHEHHI0 PadoThl

Ha BbImonHEHME 3K3aMEHAITMOHHON paboThl o (U3HKe OTBOAMTCS 3 waca
(180 MmunHyT). DK3aMeHarmoHHas paboTa BKIIoUaeT B cebs 25 3ajaHuil.

OtBeTHl K 3aganmsaM 1, 2, 4, 11-14, 16, 18 u 19 3ammceBaroTcsS B BHJIE
rocyreioBarenbHocTH ITUdp. OTBeTOM K 3a/aHmsIM 3 U 15 sBisiercs ojiHa nudpa,
KOTOpasi COOTBETCTBYET HOMEPY IIPaBMIILHOTO oTBeTa. OTBETH K 3agaHusM 5—10
3aIMCHIBAIOTCS B BUJIE TIEJIOTO YUCTIA WM KOHEYHOH AECSTUIHON JPOCH ¢ yIETOM
yVKa3aHHBIX B oTBeTe equHuUIl, OTBET 3alUINUTE B II0JE OTBETa B TeKcTe paboThI,
a 3aTeM IiepeHecure B OmaHk orBeroB Ne 1. EjumHuUImBI m3mepeHus B oTBeTe
yKa3bIBaTh HE HAJIO.

K zagammam 17, 20-25 cruexyer Jarh pa3BEPHYTHI oOTBeT. 3ajaHus
BBHIIONHSIOTCS. Ha OnaHke oTBeToB No 2. 3amummure cHavajla HOMeED 3ajaHus,
a 3aTeM OTBeT Ha Hero. OTBeTHI 3allMchIBaiiTe 4&TKO U pa3bopuuBo. 3ajanue 17
SKCIEPUMEHTAIFHOE, W JUI1 €ro BBHIIONHEHHS HeoOXOJUMO BOCIIOIH30BATHCS
nmaGopaTopHBIM 000PYIOBaHUEM.

IIpu BBIUUCIICHUSIX paspermaercst HCTIONB30BaTh JTHHEAKY
W HeIIPOTpaMMUPY MBI KalIbKyJISTOD.

Bee Omankm 3aloNESsOTCS SPKAMH YEPHBIME 4YepHWIaMu. JlolryckaeTcs
WCTIOJIF30BaHHE TeIeBON MM KallWUBIPHON PYUKHL.

IIpu BBHIIONHEHUW 3aJaHUNl MOKHO IIOJIB30BATHCS UCPHOBHUKOM. 3amucu
B YePHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MaTepHAJIOB
He YUYHUTHIBAIOTCS IPH OIICHUBAHUYU PaloThI.

Bammpl, monydeHHble BamMu 3a BBHIIOTHEHHBIE 3aJaHUS, CYMMUPYIOTCH.
Ilocrapaiirech BBIIOJHUTH Kak MOXKHO OOJbINE 3ajaHui U HaOpaTh HamOoJblee
KOIIMIecTBO OallloB.

Ilocne 3aBepmernst paGoTHl IPOBephbTe, YTOOBI OTBET Ha KaKlo€ 3ajaHue
B Onmankax otBeToB Ne 1 11 Ne 2 ObIn 3ammicaH O MIPaBIIFHBIM HOMEPOM.

Kenaem ycnexa!

Konuposanue He gomyckaetes. 2021 r.

Hurxe IIPUBCJICHLL CIIPABOYHLIC AaHHBIC, KOTOPBIE MOIYT HOHaZ[O6I/ITBCH Bam
IIPHU BBIITOJTHCHUNA pa6OTBI.

I[eCﬂTI/I‘IH])Ie npucTaBKA

HaumenoBanue Obo3naueHne MHoxuTENH
rura r 10°
Mera M 10°
KUIIO K 10°
TEKTO r 10?
CaHTHU c 1072
MUJUTA M 107?
MHKDPO MK 10°°
HAHO H 10°°
KoHncranThbl
M
YCKOPEHHEe CBOOOIHOTO IaIeHHs Ha 3eMile g=10 =
c
2
IrpaBUTaIMOHHAY IIOCTOSHHASL G=6,7-10" H—NZI
KT
CKOPOCTH CBETa B BaKyyMe c=310° %
3JIEMEHTAPHBIH 3IeKTPUYECKUAN 3apsiy e=1,610" K
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IlnoTHOCTH
OeH3uH 710 % JipeBecuHa (COCHa) 400 %
CITUPT 800 % napaguH 900 %
KEPOCHH 800 % Exn, 900 %
MacJIo MaIluHHOE 900 % ATIOMYWHHAN 2700 %
MOIIOKO IIeIIbHOE 1030 % IIMHK 7100 %
BOJIa MOpCKAsT 1030 % CTalb, KeTe30 7800 %
rmepHE 1260 % M 8900 %
PIYTD 13 600 % CBUHeIL 11350 &5

Konuposanue He gomyckaetes. 2021 r.

YiaeabHast
. Jlx TEIIOTa s JIK
TermoémrocTs Bogpr | 4200 ———— 2,310 Z[—
kr-C mapooGpa3zoBaHus BOI KT
TemIoTa
TEINIOEMKOCTD Jlx s JIK
2400 5 mapooOpazoBaHus 9,0-10 ity
crmpTa kr- °C KT
crmpTa
i K TEIIOTa 4 JIk
TemnoéMKocTh mhxa | 2100 - 2,510 LK
kr-C IJIaBJICHIS CBUHITA KT
TEIIOEMKOCTh Jlx TeIUIoTA IIaBICHUS 4 JIx
920 7.810" —=—
aIFOMUHUS kr- - C cTaamn ’ KT
B JiK TeIUIoTA IIaBICHUS 4 JIx
TeroéMkocTh crany | Y00 S 5,9-10 LK
k- C 0JI0Ba KT
JIx
R s Jox
TeIIo&MKOCTh ITiHKa | 400 ~ TeInIoTa IUapIeHus Ihaa | 3,3-10 IuS
kr- C KT
R ok TeIUIoTa CTOPaHusd 7 JIx
TermtoéMkocts Mean | 400 ~ P 2.9-10 LK
kr- C CIIpTa KT
R K TeIUIoTa CTOPaHusd 7 JIx
TeINIOEMKOCTh oToBa | 230 - P 4,610 LK
kr-°C KepocrHa KT
TEIIOEMKOCTh Jlx TeIUIoTa CTOPaHusd 7 Jx
130 —— 4,610° —
CBHHITA kr- - C OeH3mHa ’ KT
N -
TEIIOEMKOCTh 420 i\ i
OpOH3BI k- C

Temmneparypa 1J1aBJIeHUs!

TeMmnepaTypa KUneHust

CBHHIIA 327 °C BOJEBI 100 °C
0JIOBa 232 °C cIapTa 78 °C
IbJa 0°C
OM MM~

YesabHoe 3JIeRTpHYECKOe COMPOTHUBJICHNUE, —u (mpm 20 °C)
cepebpo 0,016 HPKEJIMH 0,4
MeJlb 0,017 HHUXPOM (CILIAB) 1,1
aTFOMUHUN 0,028 dexparn 1,2
JKeIe30 0,10

HopMmaJibHbIe ye10BHS: JIaBICHUE 10° Ia, temmepatypa 0 °C
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Omeemom kK 3a0anusm 1, 2, 4, 11-14, 16, 18 u 19 sensemcsa nociiedo6ameibHOCHb
uyugpp. Iocnedosamensnocms yudp 3aniucvieaiime 6e3 npodenos, 3IanAmMbIx
U Opyzux OORONHUMETBHBIX CUME01068. Omeemomn K 3adanuam 3 u 15 asnnemcsn
00HA HUppa, KOMOPAs cOOMmEemCmeyent Homepy npasuibrHozo omeema. Omeemom
K 3adanuam 5—10 saennemcs uucno. Eounuuyst usmepenusn ¢ omeenie ykazvieams ne
naoo. Omeem 3anuume ¢ noje OMEEMaA 6 MEKCme Padomul, a 3amem nepenecume
¢ B/IAHK OTBETOB Ne 1 cnpasa om HOMEpA COOMEEHICHIBYIONIe20 3A0AHUS,
Hauunaa ¢ nepeoii Kiemouxu. Karcovui cumeon numinme ¢ 0moeioHoil KiemouKe
€ coomeemcmenil ¢ NPUEEOEHNbIMU ¢ Onanke oopazyamu. Omeemvt na 3adanus 17,
20-25 3anumume na KNIAHKE OTBETOB M 2.

YeraHoBUTE COOTBETCTBUE MEKAY CI)I/ISI/I‘IGCKI/IMI/I BCIIMUMHAMHU U €IUHUITaMH 3THX

BelIMIUH B MexryHapoaHol cucteMe equnun (CH). K kaxpoil mo3unum 1mepBoro
cronbra moaGepuTe COOTBETCTBYIONYIO IO3WIMIO W3 BTOPOTO  CTONOIA
W 3aIUIuTe B TaOIHITy BEIOpaHHbBIE MTU(PHI ITO/T COOTBETCTBYIONUMH OyKBaMU.

OU3BNMYECKUE BEJIMUYHUHBI EJWHUIIBI
A) DIEKTPHUYECKOE HAIPSKEHUE 1) om (1 Om)
B) DIEKTPHUYECKOE CONPOTHBIECHUE 2) xyion (1 Kir)
B) pIeKTpHUYECKHi 3apsi 3) mxoyib (1 JIx)
4) mackans (1 11a)
5) BouwT (1 B)
A|B|B

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

YcraHOBUTE COOTBETCTBHE MexAy GopMylaMu sl pacuéra (PU3MUecKux
BENIMYHMH, XapaKTepU3YIONMX IPSMOJIHHEHOe JBIKeHre Opycka, W Ha3BaHUSIMU
3THX BEIIUYUH. B dbopmynax HCIIOIIb30BAaHbI 0003HaAUEHUS:
F - paBHOJEHCTRYTOMAS CHIL, IEHUCTBYIONMMX Ha OpycoOK; s — IIyTh, IPOHICHHDIN
OpyCKOM H3 COCTOSHUS IIOKOST, m — Macca Opycka.

K xaxmo#t mosurum 1epBoro crondiia Moj0epuTe COOTBETCTBYIONIYIO IO3UITHIO
n3 Broporo ctonlra W 3amumure B Tabnawmiyy BBHIOpaHHbIE IUPPHI  IIOT
COOTBETCTBYIONMMH OyKBaMHI.

OOPMYVIIbI OUBNYECKHUE BEJIMUMHBL
F 1) paboTa paBHOJEHCTBYIOMIEH CHIIBI
A 2) MOAYJb yCKOPEHHA JBAAEHAA Opycka
B) F-s 3) BEKTOp YCKOpPEHUS
4) naBreHye Opycka Ha HAKJIOHHYIO INIOCKOCTD
Alb
Orser:

JroburenssM TOPHIOAYXTH C TIOMOIBIO KOIbsl (OCTPOTH) BaKHO YUHUTHIBATDH, UTO
BUIMMOE TIOJIOKEeHHE PHIOBI He COOTBETCTBYET €€ pealbHOMY MolokeHmo. Kakoe
¢dm3mdaeckoe sBreHMEe OOBSICHSIET CMENeHWE BUAWMOTO TIIONOKEHWS Tela IIOT
BOJOM?

1) mornomenue cBeTa
2) MHpeloMIICHHE CBeTa
3) Aucrepcus cBeta

4) paccesHue cBera

OTBeT: D
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III HpO‘IHTafITe TEKCT U BCTaBbTE Ha MECTa IIPOIIYCKOB CJIOBa (CHOBOCO‘IGT&HI/IH) us3

HpI/IBeZ[éHHOI‘O CIIMCKA.

K BopoHke dWepe3 pe3mHOBYIO TpyOKy  IIOJICOCIUHMIA  HM30THYTYIO
T-06pazHyto cTeKITHAYIO TPYOKY (CM. pHUCYHOK).

="
Ilocne Toro xak B BOPOHKY HaJIUBAIOT BOJY, OHa HaAYMHAET BLUIMBATLCIA W3

CTEKIITHHOM TPy OKm. HpI/I STOM B COOTBETCTBHHA C 3aKOHOM

(A) pe3uHOBas TpyOKa OTKJIOHSIETCS
B JIBIDKEHUS] CTPYH BBUTMBAIOMICHCS W3 TPYOKW BOJBL
Takoe apmxenwe B ¢m3uke HazbBaerca (B) JIBIKCHUEM.
IIpumepom TaKoro JIBYKECHUS B TEXHUKE SIBIISIETCS 3aIlycK
@

Cnucok c10¢ i c1080couemanuii:
1) BCEeMHPHOTO TATOTCHUS

2) COXpaHCHMs WMITY Ihca

3) PpaBHOYCKOPEHHOE

4) peakTHUBHOE

5) IPy30BbIE aBTOMOOHIN

6) KOCMHYECKHUE PaKeThl

7) TIO HallpaBJICHUIO

8) TPOTHUBOIOIOKHO HANIPABICHUIO

Sarnumure B TaGIAIYy BRIOpaHHBIE AP 10/ COOTBETCTBYIOIAMHU Oy KBaMU.

A|lB|B|TI

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

JlBe oJUHAKOBBIE MEH3YPKH C pa3sHBIMH JKHJKOCTSIMH YpPaBHOBENIEHBl Ha
pPBIUAXHBIX Becax. B mepBoil MeH3ypke Haxojaurcs KepocuH. Ompejenure
IUIOTHOCTH KHUJKOCTH BO BTOPOH MeH3ypKe. OTBET OKPYTIINTE IO JECATHIX.

-~ KepocuH

OTBeT: _—
cM

Ha pucynke n300pakéH MOJBIKHBIM OJI0K, ¢ IOMOIIBIO KOTOPOTO, IPUKIIaIbIBast
K cBOOOIHOMY KOHITy HUTH CHITY, PABHOMEPHO IIOJHAMAIOT IPy3 Maccoi 500 T.

&)

UeMy paBeH MOJyJIb IIPUKIAIBBAEMON CHIBIL, €ClId TPeHHeM IpeHeSpedb U OI0K
CUNTATh HEBECOMBIM?

OTBeT: H.




g
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Temmeparypa B maGoparopum nopiepxuBaeTcs pasHoit 20 °C. B momernienne
TabopaTOpUA BHOCST JiBa MeHBIX Opycka. IlepBriit Opycok mMmeeT maccy 5 KT U
HavaJbHyO TeMieparypy 100 °C, a Bropoit — Maccy 2 Kr u temreparypy 200 °C.
IlepBrrii Opycok kmaayT cBepxy Broporo. Kakyro mpumepHo Temueparypy OyayT
nmeTh 06a Opycka IPHU JOCTHKEHIH TEIUIOBOIO PaBHOBECHS?

OrTBer: °C.

Ha PUCYHKE IIPEICTaBJICHBL I‘paq)I/IKI/I 3aBUCUMOCTH CHJIBI TOKa [ B IIPOBOJHUKE OT

HalIPpSAKEHUA U na ero KOHITax AJis1 ‘IeTBIpéX IIPOBOTHUKOB.
LA

e S
0 1 2 3 4 5 6 UB
UeMmy paBHO 3JIEKTPUIECKOE COIPOTUBICHUE IIPOBOJHUKA A?

OrTBer: Om.

Paccrosnue MEXIY INIOCKUM 3€pKaJIoM U H306pa)KeHI/IeM IpeaMeTa paBHO 6 cM.
KaxoBo PacCcTodHUE MEKAY IIPEJIMETOM U €T0 I/1306pa)KGHI/IeM?

OrTBer: CM.

UeMy paBHO 3apsI0BOE UHCIIO SIApa, W3 KOTOPOTO TIOCIE JBYX IIOCIIEI0BATEIBHBIX
o-pacuajioB obpasyercs spo 1e3us 1‘5‘2 Ce?

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

I'py3, mojBemieHHHIH K JWHAMOMETPY W OIYIICHHBIH B CTakaH C BOJOH,

C TIOCTOSHHON CKOPOCTHIO MEJJICHHO BBITaCKUBAIOT U3 BOJBI (CM. pI/IcyHOK). Kak
II0 MEPEe BBIXOJAa TIpy3a U3 BOJbl HW3MCHAIOTCA BBITAJIKHUBarom@asd CHiia,
Z[efICTByIOH.[aH Ha I'py3 CO CTOPOHBI BOJIBL, U CUJIa JaBJICHUS BOALI Ha JTHO cocy;{a?

JULst Kax10¥ BENIMUUHBL OIIpe/IeINTe COOTBETCTBYIONMH XapaKkTep H3MEHEHUS:

1) yBemuumBaetcs

2) yMEHbIIaeTcs

3) He m3MeHsercs
3anmimure B Tabnuity BHIOpaHHBIE TTUGPHI T KaKIoW (Qr3ndeckod BeTUIWHBL
I{udpsl B 0TBETE MOTYT IIOBTOPSITHCSL.

BrITankusaromas cuia, Cua gaBjeHus BOJbI Ha
JIefiCTBYIOAS Ha TPY3 JTHO cocyJia
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C momoImpio cobuparolei TUH3b ToTyueHo miobpaxkenue 4:8; mpemmera AB

(cM. pucyHOK). Kak m3mernTCs (QOKYyCHOE PACCTOSIHHE JIMH3BI, a Takke SIPKOCTh
n300pakeHNs1, €CIIU 3aKPHITh YEPHOH OyMaroil HUKHIOKO MOJTOBUHY JTHH3bI?

B

N\ F Al

JUst Kasx /101 BETIMIHHBI OIIPEIeIUTe COOTBETCTBYIONINH XapakTep H3MEeHEHHUS:

1) yBemmuurcs

2) yYMEHBITUTCH

3) He U3MEHUTCS
3ammmure B Tabnuily BHIOpaHHBIE TWQPHL AN KaKIoH (HU3MIecKoil BeTMIUHEL.
I{udpst B 0TBETE MOTYT IIOBTOPSATHCAL.

DoKycHOE paccTOsSHIE SIpxocTh m300pakeHNs
JIMH3BI pemMeTa

Konuposanue He gomyckaetes. 2021 r.

B xanopumerp ¢ Bojod moGaBwmm €1 Ha pucyHke IpejcTaBleHbI Ipaduku
3aBHCHMOCTH TEMIEPaTypHl { OT BPeMEHH T JUI BOJBI M Jbjla B KaJlOPUMETpE.
TemnooOMeH ¢ okpyskaromme cpeoil IpeHeOpeKuMo Mall.

t,°C

T, MHH.

Hcenonb3yst nanable Tpaduka, BRIOEpUTE U3 IPEIOKEHHOTO IIEPEdHs 064 BEPHBIX
YTBEPKACHUS. YKaXKHUTe UX HOMEpa.

1) K mMoMeHTY yCTaHOBIEHMS TEIUIOBOI'O paBHOBECHS BCS Bojla B KaJopuMeTpe
IpeBpaTHIach B &,

2) Touxa B cooTBeTcTBYeT BpeMEeHH, KOTJa B CHUCTEME BOJA-JIE] yCTAaHOBHIOCH
COCTOSIHHE TEILIOBOTO PaBHOBECHSI.

3) VYuacrox EB cooTBeTCTBYeT Ipolieccy KpUCTaUIN3aIluY BOJIBI B KAJIOPUMETPE.
4) HavanbHas Temieparypa cMecu papaa 0 °C.
5) Ilpomecc, cOOTBETCTBYIOMMNA yaacTKy I'b, HAET ¢ HOTTIOIMEHHEM SHEPT UL

OTBeT:
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Hurxe IIpUBEJIcHa Ta6J'II/H_[a 3HAYCHAN TEMIIEPATYPLI BEOIECTBA B 3aBUCUMOCTHU OT
BPEMCHU HarpeBaHU. MOH_[HOCTB HarpeBaTed IIOCTOSIHHA. B HauanbHbIIT MOMEHT
BCHICCTBO HaAXOJUIIOCEH B TBépZ[OM COCTOAHUH.

Bpewmst, MuH. 0 5 10 15 20 25 30 35

Temmeparypa, °C 20 150 | 300 | 300 | 300 | 300 | 350 | 400

W3 npenioxkeHHOTo TIepeyHs yTBEP K ICHUN BRIOEPUTE 06 IIPABIILHBIX. YKaKUTEe
HX HOMepa.

)

2)
3)

4

3)

OrTBer:

VYjenbHas TEINTOEMKOCTh BEIECTBA B TBEPJOM COCTOSHHMH DaBHA yJAEIbHON
TEITOEMKOCTH B KUIKOM COCTOSTHUH.

Temmeparypa mnaBieHus BemecTBa papHa 300 °C.

MOoxHO yTBEpPKIaTh, YTO B MOMEHT BpeMeHH 10 MUH. BEIECTBO IOTHOCTHIO
HAaXOJIMIOCH B TBEPIOM COCTOSTHUM.

B wunrepBaiie BpemeHu oT 15 g0 20 MHH. 4YacThb BeIleCTBa HaXOJWIACH
B TBEPJIOM COCTOSIHUH, 9acTh — B KHUIKOM COCTOSTHUM.

B wunreppane Bpemenu 10-25 MUWH. BHYTPEHHSS DSHEpPIrHUsl BeIlecTBa
YMEHBITAIACh.

CI/IJ'Iy TOKa B BHGKT‘pH‘IeCKOﬁ eI U3MEPAIOT ¢ IOMOIIBIO aMIIepMeETpa. Vkaxure
IEHY JACTICHII U IIPEAC U3MEPCHU aMIIEpMETpa, IKaJla KOTOPOro npeacTaBlicHa

Ha pUCYHKE.
\\\\'\\‘”\dl'llll'll”!m"lf"#’;;/
\\\\\ 3 r”{/f//
\\\\‘ /"//

3] A 10
1) 02A2A
2) 1A 2A
3) 0.2A;10A
4) 0,1 A 10A

OrTBer: D

Konuposanue He gomyckaetes. 2021 r.

B sBa cocyla HaIMIM paBHOE KOIWYECTBO BOJBI, HAXOJINEHCS IIPU KOMHATHON
TemIeparype (M. PUCYHOK). B pesyiprare HaOmojeHWE OBUIO OTMEYEHO, UTO
BOJIa BO BTOPOM COCY JIe HcllapHiiach OblcTpee.

Bribepure w3

300 M1
300 M
1 2

IPETIONKEHHOTO HEPEeIHA 0sa YTBEPXKIACHU, KOTOPLIE

COOTBETCTBYIOT pe3yJibTaTaM HpOBeZ[éHHBIX SKCIICPUMCHTAJIBHBIX Ha6J]IOZ[eHI/II71.
VxaxuTe ux HOMEDPa.

1)
2)
3)
4

3)

OTBeT:

CKOpOCTh UCTIaPEHUS )KUAKOCTH 3aBUCUT OT IUIOIMIAAN €€ IOBEPXHOCTH.

[Ipu HarMIMy BeTpa UcHapeHne BO/Ibl IPOUCXOTUT OBICTpEE.

IIporece ncapeHus BObI IPOUCXOUT IIPU KOMHATHON TeMIIepaType.
CKOpOCTh HCHIAPEHMSI KHUAKOCTH YBEIMUMBAETCS C YBEIMUCHHEM €&
TeMIIepaTyphL.

CKOpOCTh UCTIAPEHUS )KUAKOCTH 3aBUCUT OT BUJIA KHUJKOCTH.
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Jna omeema na zaoanue 17 ucnoawvzyiime BJIAHK OTBETOB N 2. 3anumume
cHaAua1a HoMep 3a0anisl, 4 3amem omeent K Hemy.

IIpouumaiime mexcm u ¢ptnoanume 3adanusn 19 u 20.

HCHOJ’IBSyS{ HCTOYHHUK  TOKa, BOJIBTMETD, aMIICPpMETD, KIIrov, peocTrar,

COeJIMHUTENIbHBIE IIPOBOJa M pe3ncTop, oOo3HaueHHbIH R, cobepure
SKCIIEPUMEHTANIBHYIO YCTAHOBKY ULt OTIPEJIENIeHUS paboThl 3IEKTPUIECKOTO TOKa
Ha pesucrope R1. [Ipu nomomu peocrara ycTaHOBUTE B Ilenu cuily Toka 0,5 A.
Onpenenure paboOTy 3IEKTPUUECKOTO ToKa 3a 5 MHUHYT. AOGCOOTHAst
TIOTPENTHOCTh M3MepeHusI CUITbl Toka paBHa +0,02 A, abcomoTHas HOTPENTHOCTD
W3MEpeHUs HalpskeHns paBHa 0.1 B.

B 6nmanke orBeroB Ne 2:

1) HapucyliTe 3TeKTPUIECKYIO CXeMy DKCIIepUMEHTa,

2) zammmTe GopMyITy I pacuéra paGoTH DIEKTPUIESCKOTO TOKA,

3) ykaxkute pe3ynbTaThl W3MEpeHWs HaUpsKeHMSI M CHIBl TOKa C© YUIETOM
a0COMOTHBIX TIOTPENTHOCTEH N3MEPEHMIT,

4) 3armmuTe 3HaUeHUE pabOTHI HIEKTPUIECKOTO TOKA.

YCTaHOBUTE COOTBETCTBHE MEKIY TEXHIMECKIMH YCTPOHCTBAMH U (PU3MTIECKIMHU
3aKOHOMEPHOCTSIMH, JISKAIUMH B OCHOBE IIPUHITATIA HX JSHCTBH.

K ka0l HO3UIUK IEPBOTO CTONOINA MOAGEPHUTE COOTBETCTBYIONYIO ITO3HITHIO
w3 BTOpOro cronliia W 3anumuTe B Tabnwily BHIOpaHHbIE IUPPHL  TIOT
COOTBETCTBYIONIIMH Gy KBaMIL.

TEXHUYECKHE OUNYECKHE
YCTPOUCTBA 3AKOHOMEPHOCTH
A) KHJKOCTHBIA TCPMOMETP 1) 3aBHCHMOCTH THAPOCTATHUECKOTO [IaBIICHUS
B) NpyXKHUHHLIH TAHAMOMETP OT BBICOTHI cTON0A KUIKOCTH
2) 3aBECUMOCTH CHIIBI YIIPYTOCTH OT JiehopMariii
Tena
3) pacmmpeHwme XUIKOCTeH IPU HATPeBaHUN
4) u3MeHeHHe  JaBICHMS  KHJKOCTH  IIPH
M3MEHEeHUH €€ 00béMa
Alb
Orser:

Konuposanue He gomyckaetes. 2021 r.

3aK0H SKBUBAJICHTHOCTH PaboThI H TeIlJIa

B 1807 r. ¢dmsuk K. ['eit-Jlioccak, m3ydaBmmii CBOWCTBA Ta30B, ITOCTABHIT
npoctoil  ombIT. JlaBHO OBUIO WM3BECTHO, HYTO CXKaThI a3, pacHIUpssCh,
oxnaxjaercs. [eit-Jlfoccak 3acTaBWI ra3 pacHIUpSITHCS B IIyCTOTY — B COCY/,
BO3MYX W3 KoOToporo OBUI TpeABapuUTeNbHO oOTKadaH (pucyHok 1). K ero
VAVBJICHUIO, HUKAKOTO IOHIKEHUS TeMIepaTyphl He INPOM3OIUIO, TeMIepaTypa
raza He W3MEeHWIAch. MceneoBaTenb He MOT OOBSICHUTD PE3YIIBTAT: MOYeMY OJUH
U TOT ’Ke ra3, OJMHAKOBO CXKaTBIfl, pacIIUpssLch, OXIaKTaeTcs, €CIH ero
BBIIIyCKaTh IPSIMO B aTMocepy, U He OXITaKIaeTcs, €CIIH ero BHITyCKaTh B IyCTON
COCY/I, I/Ie JJaBJIeHHE PaBHO Hy JIO.

Pucynok 1. Omsrr ['eii-Jlroccaka

B omeire I'efi-Jltoccaka B CTEKIIHHOM JBEHaIIaTHIUTPOBOM OaiuioHe A
HaxXOJUTCSL BO3JAyX, W3 Takoro ke OamwioHa BBo3ayx orkawan. C uw D —
YyBCTBHUTENbHBIE TepMoMeTphl. 1locne oTKphITHS KpaHa F BO3JyX IlepeTekaeT B
GaoH B, oka B o0oux 0aioHaX He yCTaHaBIIMBaeTCs OJUHAKOBOE JaBIICHHE.

OOGBICHUTH OTHIT YIANOCh HeMerkoMy Bpady Pobepty Maitepy. Y Maitepa
BO3HHKIIA MBICIIb, YTO paboTa U KOJIMIECTBO TEIUIOTHI MOTYT IIPEBpaIlaThCs JpyT
B Jpyra. Ota 3aMeuaTelbHAs Hjes cpasy jala BO3MOXHOCTH Maiiepy cjenarh
SICHBIM 3arajJIOYHBIN pe3ybraT B omblTe | ef-Jlfoccaka: ecliu KOIUIECTBO TEIUIOTHI
U paboTa B3aUMHO IIPEBPAIIaioTCs, TO IIPU PACIIUPEHUHN Ia3a B IIyCTOTY, KOrjia OH
HE coOBepIIaeT HUKakod palboThl, TaK Kak HeT HHUKaKkod CHIBl (JaBIeHUS),
IIPOTHUBOJIEUCTRYIOIEH YBEIMIEHUIO ero 00bEMa, Ta3 U He JOIDKeH OXJIaKAaThes.
Ecim e Ipu paclIMpeHHAHN rasa eMy IIPHUXOJUTCS coBepIaTh paboTy IIPOTHUB
BHEITHETO JaBJICHIs, ero TeMIlepaTypa J0JKHA ITOHKAThCS.

3amedaTeNbHBIH pe3ynbTaT Matfiepa OBUI MHOTO pa3  IOATBEPKIEH
IpSAMBIMH m3MepeHmsIMH. Oco0oe 3HadeHHe WMENH OIBITHL J[KOYIsL, KOTOPHIH
W3MEPSTT KOJIMYIECTBO TEIUIOTHL, HEOOXOAMMOe Il HarpeBaHWs KUJKOCTH
Bpammaroleiicss B Hed Memankoil (pucyHOK 2). OJHOBPEMEHHO HU3MEPINCH
u paloTa, 3aTpadeHHas Ha BpaleHWE MeIMalkd, U KOIHUYECTBO TEIIOTHI,
MIONYYEeHHOE KUJIKOCThIO. Kak HHM MEHSIMCH YCIIOBHS OlblTa (Opalluch pa3HbIe
KUJIKOCTH, Pa3Hble COCYAbl U MEIIaJIKH), pe3ylbTaT ObII OJIMH U TOT XKe: Beerja
paloTa, coBepIIEHHas IIPH IaJeHUN IPy3a, B Ipejierax TOYHOCTH SKCIEPUMEHTa
paBHsIIACh KOJIMYECTBY TEIUIOTHI, BBICTUBIIIEMYCS B YKUJIKOCTH.
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Pucynok 2. YrpomgHnaas cxema onbita J[Koyis
TI0 OIIPeIeIEHHIO MEXaHUIECKOTO SKBUBAJICHTA TEILIOTHI

BBI6epI/ITe JABA BEPHLIX YTBEPKICHHUA, KOTOPBIE COOTBETCTBYIOT COJAEPKAHUIO

TeKcTa. 3aIlUIUTE B OTBET UX HOMEDPa.

1) B ombire XK. Iei-JIroccaka ras He oxlaxkpgalcs, IIOTOMY YTO KOJIHUYECTBO
TEILTOTHL B 3TOM IIPOIIecce HOIHOCTHIO MIPEBpaInaioch B paboTy.

2) B omprre XK. T'efi-JIroccaka ras He oXIaxkJalcs, IOTOMY YTO I'a3 HE COBepINall
paboTHL.

3) B ombrrax J[oyJd BHyTPEHHAA SHEPTUS KUAKOCTH yBEIHUABAETCs Olarojaps
COBEPIIEHUIO PabOTHI HaJl KUKOCTHIO.

4) B ompItax [[KoyId BHyTPEHHAA SHEPIU KUAKOCTH yBEIHUUBaeTCs Olarojaps
TeIUI0OOMEHY ¢ OKpYIKaIoIel cpeoi.

5) B 1807 r. Pobepr Maifep IpoBE&TI OIBITH ¢ PaCIIAPEHHUEM TI'a3a B IIyCTOTY.

OrTBer:

Jna omeemoe na 3zadanus 20-25 ucnoawvzyiime BIIAHK OTBETOB Ne 2.
3anumume cnauana nomep zadoanus (20, 21 u m.o.), a 3amem omeem na Hezo.
Ilonnwtii omeem na 3adanusn 20, 21 u 22 oonxcen codeprcamv He HOALKO
Omeent Ha 6ONPOC, HO U €20 PA36EPHYNIOe, T0ZUMECKH C6A3ARR0E 000CHOsANE.

B omHoM w3 ombiToB J[XKOyIsS mepeMemuBalioch 7 KU BOJBL Melanka
NpUBOAWIACH B JIBIDKCHHE JBYMs Tpy3amMu Mo 14 Kr KaXABIH, KOTOpHIE
ONyCKAINCh HAa 2 M TIO BepTukand. 3ateM J[KOyITb MOAHUMAN TPy3bl BBEPX
W TOBTOPSUT ONBIT. M3MEHWTCS 1M, W €CIM M3MEHHTCS, TO Ha CKOJIBKO,
TeMItepaTypa BoJbl pu 20-KpaTHOM HOBTOpeHwH omnbita? OTBET HOSICHUTE.

Konuposanue He gomyckaetes. 2021 r.

OTpunaTenbHO 3apsKeHHass Y00HUTOBas MMANIOYKa MPUTSITHBAST MOIBENCHAYIO Ha
HUTH JIETKYIO THIIB3Y W3 alIOMUHUEBOH (oabru. iMeeT 1 THib3a BIeKTpUIecKuit
3apsi? OTBET MOSCHUTE.

Tlox rafixy Oondra NOAKIAJABIBAIOT IIHPOKOE METaUIMYECKOe KOJBIO (Tak
Ha3bpBaeMyto Mmaiily). M3MeHuTcs 11 IpH 5TOM (M eclid U3MEHHUTCS, TO KakK) cuia
JIaBIICHUS Ha JieTallb, CKpernsieMyio 6ontoM? OTBeT MOSCHUTE.

Jna za0anuii 23-25 neobxodumo zanucams nolinoe peuienie, ¢Kiouaioniee
3anuce Kpamkozo ycaoeusa 3adauu (dano), zanuce opmyn, npumenenue
KOMOpbIX HeoOXo0umo u O00CHAmoOUYHOo 071 peuienus 3adauu, a4 maxice
MamemamuyiecKkie npeodpazoeanus U pacuémol, RPUEOOANHEe K UUCI060MY
omeemy.

KM N
TypI/ICTBI IIOJTHUMAJINCE B TOPY CO CKOPOCTBIO 2— , d 3aTEM CIIYCKaJIUChL ¢ HEC CO
9

KM
CKOPOCTHIO 6 — . UeMy paBHa CPEJHsS CKOPOCTh TYPHUCTOB Ha BCeM Iy TH?
q

[Tap Maccolt 2 Kr, ABWKYIUICA CO CKOPOCTHIO 4 —, JIOTOHSET Iap Macco 8 K,

z o|&

JBIDKY ITHICS IO TOH ke IPAMOH co ckopocThio 2 —. Tloce cTOIKHOBEHUS Maphl
c

JBIKYTcs BMecte. Ompejenure, Kakoe KOIMYECTBO TEIUIOTHL BBIIESIHIOCH
B pe3yJIbTaTe coyJapeHus.

Omnpejienure Maccy HUKEIMHOBOH IIPOBOJIOKH IUIOMIAIBIO IOIEPEUHOTO CEUSHHUS
2 M

1 MM°, U3 KOTOPOH H3rOTOBIECH PEOCTAT, €ClH IIPU HAIPSKEHWH Ha ero KOHIax

24 B cuna mpoTekarolnero Toka papHa 3 A. [oTHOCTS HUKeIIWHA IPUHTH PABHOM

8800
M

He 3a0y0vme nepenecmu e¢ce omeemvt ¢ 0aanKku omeemoe Nel u Ne 2
€ COOMmeemcmenn ¢ UHCIMPYKYUeEll no GbINOHERUIO PADOHIbL.

Ilposepome, umobvl Kaj)icoblii omeem OblLl 3aNUCAR PAOOM C HOMEPOM
COOMGEMCMEYIONE€20 3A0AHUSL.




Homep xommuiexTa 060pynoBaHusi, HCIIOIB3yeMOro NMpH
nposegeHun 3xk3ameHa no PUIUKE

Ne KHM

Ne koMmILIeKRTa
oGopynoBanns

Ne MecTa y4acTHHRA
(BanoHAemcs 6pyUmHyiIo)

3
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HOMEP KUM

HHcTpyRius 10 BBIIOJHEHHI0 PadoThl

Ha BbImonHEHME 3K3aMEHAITMOHHON paboThl o (U3HKe OTBOAMTCS 3 waca
(180 MmunHyT). DK3aMeHarmoHHas paboTa BKIIoUaeT B cebs 25 3ajaHuil.

OtBeTHl K 3aganmsaM 1, 2, 4, 11-14, 16, 18 u 19 3ammceBaroTcsS B BHJIE
rocyreioBarenbHocTH ITUdp. OTBeTOM K 3a/aHmsIM 3 U 15 sBisiercs ojiHa nudpa,
KOTOpasi COOTBETCTBYET HOMEPY IIPaBMIILHOTO oTBeTa. OTBETH K 3agaHusM 5—10
3aIMCHIBAIOTCS B BUJIE TIEJIOTO YUCTIA WM KOHEYHOH AECSTUIHON JPOCH ¢ yIETOM
yVKa3aHHBIX B oTBeTe equHuUIl, OTBET 3alUINUTE B II0JE OTBETa B TeKcTe paboThI,
a 3aTeM IiepeHecure B OmaHk orBeroB Ne 1. EjumHuUImBI m3mepeHus B oTBeTe
yKa3bIBaTh HE HAJIO.

K zagammam 17, 20-25 cruexyer Jarh pa3BEPHYTHI oOTBeT. 3ajaHus
BBHIIONHSIOTCS. Ha OnaHke oTBeToB No 2. 3amummure cHavajla HOMeED 3ajaHus,
a 3aTeM OTBeT Ha Hero. OTBeTHI 3allMchIBaiiTe 4&TKO U pa3bopuuBo. 3ajanue 17
SKCIEPUMEHTAIFHOE, W JUI1 €ro BBHIIONHEHHS HeoOXOJUMO BOCIIOIH30BATHCS
nmaGopaTopHBIM 000PYIOBaHUEM.

IIpu BBIUUCIICHUSIX paspermaercst HCTIONB30BaTh JTHHEAKY
W HeIIPOTpaMMUPY MBI KalIbKyJISTOD.

Bee Omankm 3aloNESsOTCS SPKAMH YEPHBIME 4YepHWIaMu. JlolryckaeTcs
WCTIOJIF30BaHHE TeIeBON MM KallWUBIPHON PYUKHL.

IIpu BBHIIONHEHUW 3aJaHUNl MOKHO IIOJIB30BATHCS UCPHOBHUKOM. 3amucu
B YePHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MaTepHAJIOB
He YUYHUTHIBAIOTCS IPH OIICHUBAHUYU PaloThI.

Bammpl, monydeHHble BamMu 3a BBHIIOTHEHHBIE 3aJaHUS, CYMMUPYIOTCH.
Ilocrapaiirech BBIIOJHUTH Kak MOXKHO OOJbINE 3ajaHui U HaOpaTh HamOoJblee
KOIIMIecTBO OallloB.

Ilocne 3aBepmernst paGoTHl IPOBephbTe, YTOOBI OTBET Ha KaKlo€ 3ajaHue
B Onmankax otBeToB Ne 1 11 Ne 2 ObIn 3ammicaH O MIPaBIIFHBIM HOMEPOM.

Kenaem ycnexa!

Konuposanue He gomyckaetes. 2021 r.

Hurxe IIPUBCJICHLL CIIPABOYHLIC AaHHBIC, KOTOPBIE MOIYT HOHaZ[O6I/ITBCH Bam
IIPHU BBIITOJTHCHUNA pa6OTBI.

I[eCﬂTI/I‘IH])Ie npucTaBKA

HaumenoBanue Obo3naueHne MHoxuTENH
rura r 10°
Mera M 10°
KUIIO K 10°
TEKTO r 10?
CaHTHU c 1072
MUJUTA M 107?
MHKDPO MK 10°°
HAHO H 10°°
KoHncranThbl
M
YCKOPEHHEe CBOOOIHOTO IaIeHHs Ha 3eMile g=10 =
c
2
IrpaBUTaIMOHHAY IIOCTOSHHASL G=6,7-10" H—NZI
KT
CKOPOCTH CBETa B BaKyyMe c=310° %
3JIEMEHTAPHBIH 3IeKTPUYECKUAN 3apsiy e=1,610" K
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IlnoTHOCTH
OeH3uH 710 % JipeBecuHa (COCHa) 400 %
CITUPT 800 % napaguH 900 %
KEPOCHH 800 % Exn, 900 %
MacJIo MaIluHHOE 900 % ATIOMYWHHAN 2700 %
MOIIOKO IIeIIbHOE 1030 % IIMHK 7100 %
BOJIa MOpCKAsT 1030 % CTalb, KeTe30 7800 %
rmepHE 1260 % M 8900 %
PIYTD 13 600 % CBUHeIL 11350 &5

Konuposanue He gomyckaetes. 2021 r.

YiaeabHast
. Jlx TEIIOTa s JIK
TermoémrocTs Bogpr | 4200 ———— 2,310 Z[—
kr-C mapooGpa3zoBaHus BOI KT
TemIoTa
TEINIOEMKOCTD Jlx s JIK
2400 5 mapooOpazoBaHus 9,0-10 ity
crmpTa kr- °C KT
crmpTa
i K TEIIOTa 4 JIk
TemnoéMKocTh mhxa | 2100 - 2,510 LK
kr-C IJIaBJICHIS CBUHITA KT
TEIIOEMKOCTh Jlx TeIUIoTA IIaBICHUS 4 JIx
920 7.810" —=—
aIFOMUHUS kr- - C cTaamn ’ KT
B JiK TeIUIoTA IIaBICHUS 4 JIx
TeroéMkocTh crany | Y00 S 5,9-10 LK
k- C 0JI0Ba KT
JIx
R s Jox
TeIIo&MKOCTh ITiHKa | 400 ~ TeInIoTa IUapIeHus Ihaa | 3,3-10 IuS
kr- C KT
R ok TeIUIoTa CTOPaHusd 7 JIx
TermtoéMkocts Mean | 400 ~ P 2.9-10 LK
kr- C CIIpTa KT
R K TeIUIoTa CTOPaHusd 7 JIx
TeINIOEMKOCTh oToBa | 230 - P 4,610 LK
kr-°C KepocrHa KT
TEIIOEMKOCTh Jlx TeIUIoTa CTOPaHusd 7 Jx
130 —— 4,610° —
CBHHITA kr- - C OeH3mHa ’ KT
N -
TEIIOEMKOCTh 420 i\ i
OpOH3BI k- C

Temmneparypa 1J1aBJIeHUs!

TeMmnepaTypa KUneHust

CBHHIIA 327 °C BOJEBI 100 °C
0JIOBa 232 °C cIapTa 78 °C
IbJa 0°C
OM MM~

YesabHoe 3JIeRTpHYECKOe COMPOTHUBJICHNUE, —u (mpm 20 °C)
cepebpo 0,016 HPKEJIMH 0,4
MeJlb 0,017 HHUXPOM (CILIAB) 1,1
aTFOMUHUN 0,028 dexparn 1,2
JKeIe30 0,10

HopMmaJibHbIe ye10BHS: JIaBICHUE 10° Ia, temmepatypa 0 °C
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Omeemom kK 3a0anusm 1, 2, 4, 11-14, 16, 18 u 19 sensemcsa nociiedo6ameibHOCHb
uyugpp. Iocnedosamensnocms yudp 3aniucvieaiime 6e3 npodenos, 3IanAmMbIx
U Opyzux OORONHUMETBHBIX CUME01068. Omeemomn K 3adanuam 3 u 15 asnnemcsn
00HA HUppa, KOMOPAs cOOMmEemCmeyent Homepy npasuibrHozo omeema. Omeemom
K 3adanuam 5—10 saennemcs uucno. Eounuuyst usmepenusn ¢ omeenie ykazvieams ne
naoo. Omeem 3anuume ¢ noje OMEEMaA 6 MEKCme Padomul, a 3amem nepenecume
¢ B/IAHK OTBETOB Ne 1 cnpasa om HOMEpA COOMEEHICHIBYIONIe20 3A0AHUS,
Hauunaa ¢ nepeoii Kiemouxu. Karcovui cumeon numinme ¢ 0moeioHoil KiemouKe
€ coomeemcmenil ¢ NPUEEOEHNbIMU ¢ Onanke oopazyamu. Omeemvt na 3adanus 17,
20-25 3anumume na KNIAHKE OTBETOB M 2.

YCTaHOBUTE COOTBETCTBHE MEXKAY (U3MUECKIMH BeMMIMHAMH U MPHOOpaMH,
IpeHa3HatYeHHBIME II WX m3MepeHus. K KaxkJIod MO3WITHH MepBOTO CTONOIa
Hof0epuTe COOTBETCTBYIONTYIO MO3UIMIO M3 BTOPOTO CTONOIA W 3allUINHTE
B TabIUITy BEIOpaHHBIE TIU(PHI IO COOTBETCTBYIOMMME OyKBaMH.

OUNYECKHE BEJIMYHMHDBI [TPUBOPBI
A) CKOpOCTH 1) axcemepomerp
bE) yckopenwne 2) JTUHAMOMETP
B) cuna 3) MaHOMETp

4) crougoMerp
5) PpbIYaKHBIC BECHI

OrTBer:

YCTaHOBUTE COOTBETCTBHE MEXKAY HOPMyIaMHU IS pacuéta GU3NIecKAX BEMIHH
W Ha3BaHWSIMH OTHX BelImdrH. B dopMmylax HCIOIL30BaHB 0003HATEHI:
p — ITIOTHOCTD, g — YCKOPEHHe CBOGOTHOTO TAISHIS, m — Macca; i — pacCTOSTHUE.

K ka0l HO3UIUK IEPBOTO CTONOINA MOAGEPHUTE COOTBETCTBYIONIYIO ITO3HITHIO
w3 BTOpOro cronliia W 3anumuTe B Tabnwily BHIOpaHHbIE IUPPHL  TIOT
COOTBETCTBYIONIIMH Gy KBaMIL.

DOPMVYIJILL OU3BNYECKHE BEJIMYMHBI
A) mgh 1) ruppocratudeckoe JaBlIeHUE KUIKOCTH Ha
B) pgh riryGune h

2) CHIa JaBleHHUd, JeHCTBYIOas Ha JHO
COCY/Ia C JKUAKOCTHIO BBICOTOM /1

3) NoTeHIWaNnbHasg SHEPTHA Tela, OJAHATOTO
HaJ 3eMIEH Ha BBICOTY A

4) paboTa paBHOJECHCTBYIOEH CHIIBI IIPH
TIepeMeTTIeHNY Tejla Ha PacCTOSTHIE A

OrTBer:

Konuposanue He gomyckaetes. 2021 r.

IIpu mpoxokaeHHH dUepe3 3eMHYIO arMocdepy MeTeopHOe Tello HarpeBaercs.
Kaxoii crioco6 n3MeHeHNs. BHy TPEHHEH SHEPIHH HIPOSBILIETCS B 3TOM cIydae?

1) TermnonpoBOJHOCTD
2) coBepIIeHHe paboOTHI
3) TEIUIOBOE W3y UCHHE
4) KOHBEKIS

OTBeT: D

HpquTaﬁTe TEKCT U BCTaBbLTEC Ha MeECTa IIPOIIYCKOB CJIOBa (CHOBOCO‘IGT&HI/H{) us3
HpI/IBeZ[éHHOI‘O CIIUCKA.

K ToHKOW cTpye BOJBI W3 BOAOIPOBOJHOTO KpaHa IIOJHOCAT, HE JOTParuBasch,
MIOJIOXKUTENILHO 3apsKeHHYIO Taloduky. CTpys BOJBL (A)
(CM. PHCYHOK).

O6pscusieTcs 310 saBieaueM (b) . DIleKTpHUecKre 3apsiibl
B crpye Boabl (B) , Ipr4IéM Ha Omkalmiell K Ianoduke
CTOpPOHE CTPYH HakaruuBaercs (17)

CRUCOK €106 U C1080COUCMAHUIL:
1) mMarmurHOE B3alMOJICUCTBHC
2) SJEeKTpU3aIrysl Uepe3 BISTHIE
3) TOJIOKUTEIBHBIN 3apsijy

4) OTPHULIATEIBHBIN 3apsiy

5) TepepacupeesIroTes

6) HEeWTpaIu3yIoTCs

7) TPUTATUBASTCS K MATOUKE

8) OTTaIKMBaeTCs OT MATOTKH

3anumure B TaGIuIYy BHIOpaHHBIE AQDPHI 0/l COOTBETCTBY IOIMUMU OyKBaMH.

A|lbB|B|T

OTBeT:
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Ha teno gelcTBYIOT TpH CHIIBL, MOAYIH KOoTopbIX: My =6 H; Fho =4 Hu F;=12 H.
Cwipl IeHCTBYIOT B OJTHOM IUTOCKOCTH. HampaBneHus AefcTBUS CHT TIOKa3aHbl Ha
pHUCYHKe.

|
b
<=

]
I

L=

Uemy paBeH MOJIyJIb PABHOJICHCTBYIOIIEH STHX TPEX cui?

OrTBer: H.

IZI Mg macco#t 200 © moaSpocHIE ¢ TOBEPXHOCTH 3eMIIM BepTHKAaILHO BBEpX.
B pesynprare M9 MOJHSICS Ha BBICOTY 3 M, a 3aTeM ylal oOpaTHO Ha 3eMIIO.
Uemy paBHa paboTa CHIIBI TSDKECTH Ha BCEM ITyTH MsTda?

OrtBeT: JIx.

Ha pucynke moxazaH rpaduk 3aBECHIMOCTH TeMITEpaTyphl MeTalla OT OTAaHHOTO
UM KOJIMdecTBa TeIUIOTHL. Macca metaia paBHa 100 r. llepBoHauanbHO MeTamt
HaXOJAWICS B JKHUJKOM cocTOSHMH. Kakoe KOMMIecTBO TEIUIOTH BBIISIIIOCH TPH
KpHUCTaITH3aIii MeTamma’?

t,°CA
2500 \
1500
500 \\\

0 1 2 3 4 0, KIEK

OrtBeT: KJIx.

Konuposanue He gomyckaetes. 2021 r.

OmHOMY W3 IBYX OJUHAKOBHIX MApUKOB coobmmmy 3apsan —10 K, apyromy —
3apsi —2 HKI. 3aTeM IMIapuUKW IPUBENIH B CONPUKOCHOBeHHe. Kakumu cTaHyT
3apsiibl IMAPUKOB IIOCIIE COETUHEHNS ?

OTBeT: HKIL

III B cobuparomeii mumH3e onTmdeckoli cwroit S5 aurp m3obpaxkenwe Al mpemmera A
JeWCTBUTENIFHOE W pPaBHOE IO BBICOTE IIpeaMeTy (CM. pHUCYHOK). Ha kaxom
PACCTOSHUM OT JIMH3bI HAXOAUTCS IpejameT A?

OTBeT: M.

W3BecTHO, YTO B SIEKTPOHHOH 0OOOJTIOUKE HEHTpaIbHOTO aroMa wu3oTomna X
COJICPIKUTCS 5 BIIEKTPOHOB, a B aTOMHOM SLJIPE COlepKUTCs 6 HeHTPOHOB. CKOIBKO
HYKJIIOHOB COJIEPKUTCS B s,Ipe 3TOTo M30TOIa?

OTBeT:
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B MUWIAHAPE IO T€PMETUIHBIM IIOPITHEM HAXOJUTCA I'as. HOpH_IeHI) IIEpeMEIaroT

BBepX (CM. pUCYHOK). TemIeparypa raza Ho/jiep:KuBaeTcs IOCTOSIHHOMN.

i

Kax m3mMeHsroTeS IIpH 5TOM JIaBI€HHUE r'a3a U €0 INIOTHOCTD?
JUst kasx /101 BETIMHHHBI OIIPEIeIUTE COOTBETCTBYIONNH XapakTep H3MEHEHHUS:
1) yBenmmumBaercs
2) yMEHBIIAeTCs
3) He U3MeHseTcs
3ammmure B Tabnuily BHIOpaHHBIE TWQPHL AN KaKIoH (HU3MIecKoil BeTMIUHEL.
I{udpst B 0TBETE MOTYT IIOBTOPSATHCAL.

JlaBrenue raza IInoTHOCTE Ta3a

Ha xyXHe B s1eKTpHUECKYIO ceTh BKIIOUCHa MUKPOBOIHOBas Ieub. Kak m3mMeHsTes
olImee coONpOTUBIECHUE e U olImas noTpedisiemMast 3IeKTpUIecKast MOITHOCTS,
€CITU JIONIOJTHUTEIBHO B CETh BKIIOUHUTH 3JIEKTPUIECKYIO KodeBapKy?
JUst kasx /101 BETIMHHHBI OIIPEIeIUTE COOTBETCTBYIONNH XapakTep H3MEHEHHUS:

1) yBemmuurcs

2) yYMEHBITUTCH

3) He U3MEHUTCS
3ammmure B Tabnuily BHIOpaHHBIE TMQPHL AN KaKIoH (HU3MIeckoil BeTMIUHEL.
I{udpst B 0TBETE MOIYT IIOBTOPSTHCAL.
Ofmmee compoTUBICHIE O6mas notpebsiemast

[ex BIEKTPUYECKasl MOIMHOCTD

Konuposanue He gomyckaetes. 2021 r.

Ha pucynke rpadudeckn m3o0paxéH Inporecce TeImiooOMeHa JUIL cioydasi, KoTaa
HAarpeThlil O TeMIepaTypsl #, MeTallIMdeckuil OpycOK OIyCKaloT B MEJHBIH
KaJOpUMETP, CoJiepKaIlnil Boy TeMIlepaTypoi #.

1,°C 4

1,1

501C D E B
/

200 400 600 800 Q. JIx

Hcenonb3yst pHUCYHOK, BBIOEpUTE U3 IIPEINIOKEHHOTO IIEPEUHS 064 BEpPHBIX
YTBEPKACHUS. YKaXKHUTe UX HOMEpa.

1) Touka D Ha rpaduke COOTBETCTBYET OKOHYAHMIO IIpoIlecca HarpeBaHMA
KaJopuMeTpa.

2) Touka F Ha rpaduke COOTBETCTBYET OKOHUAHHIO IIPOIECcca HArpeBaHHUA
KaJopuMeTpa.

3) BHyTpeHHAA SHEpPTHA BOJABI B PE3ylbTaTe TeINIOOOMEHa M3MEHMIACH Ha
GOIIBINYIO BETUYUHY, €M BHY TPEHHISI SHEPTHs KaJIopuMeTpa.

4) BuyTpenmas oHeprus Opycka B pesysbTaTe TEINIoOOMEHA yBEIHYHIach
Ha 800 Jx.

5) Ha mHarpeBaHMe BOJB M KaJOpHMETpa BMECTe IOTPeOOBANOCh KOIHUECTBO
TEIIOTHI, paBHOE 600 JIK.

OTBeT:
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Ha pucynke mnpenacraBmeHn ¢parment llepmogudeckoi CHCTEMBI XUMHUSCKIX
snemenToB /.M. Menjeneena.

197

79 Au

Sonoto

30 H.
P1yTs
200,61

81 1

Tanmiit

204,37

82 Pb

CBUHeL]

207,19

209

83 Bi1

Buemy T

[210]

84 Po

TlonoHvi

[210]

85 At

Acrar

86 Rn
Pagon
[222]

Hcnonb3yst JaHHBIE PHUCYHKA, W3 IPEIIOKEHHOTO IIepeyHs yTBEpkKIeHUN
BhIOEpUTE ¢a IPABUIBHBIX. YKaXUTe UX HOMEpA.

1) PagmoakTHBHBIA pacmian sapa cBHHIA-187 B aapo pTyTH-183 conmpoBokaaeTcs
HCITy CKaHWeM alb(ha-TacTUIThL.

2) fnxpo pryTr cogepkur 80 HEHTPOHOB.

3) Slapo 3om0Ta copepkuT 197 HEHTPOHOB.

4) fxpo BECMyTa COAEPKUT 83 IPOTOHA.

5) PajgmoaxTuBHBIA  pacmax  sgppa  cBHHIA-212 B
COTIPOBOKIAETCS UCITy CKaHMEM IPOTOHA.

SApo  BUcMyTa-212

OrTBer:
Heo6xoxumo SKCTIEPUMEHTATHHO oOHapyXUTH A b B r
3aBUCUMOCTD 3IEKTPUIECKOTO COTIPOTHUBIICHUS

KPYTIJIOTO YTOJILHOTO CTePXKHS OT eTo JUIMHBL Kakyro u3
VKa3aHHBIX Ha pPHCYHKE Iap CTepKHEH MOKHO
HCTIONB30BaTh AJIL 5TOH nenu?

1) Aub

OrTBer: D

2) Bul' 3) AuB 4) Bub

Konuposanue He gomyckaetes. 2021 r.

Hcemonb3yst TepMOMETp M Hachl, YUWTENh Ha YPOKE IPOBEI OIBITH IIO
WCCIEJOBAaHUIO TEMIIepaTyphl OCTHIBAIOIEdl BOJBI ¢ TEUEHWEM BPEMEHH.
B amoMuHHEBBIM W IUIACTUKOBBIM CTaKaHBl OH HAJIWI OJUHAKOBOE KOIMIECTBO
ropsdeii BoJipl. PesynbTaThl m3MepeHuit ansl B Tabnunax 1 u 2.

Tabmuma 1. OcThBaHre BOABI B AIIOMHUHAEBOM CTaKaHe

t,°C 72 62 55 50 46

T, MUH. 0 5 10 15 20

Ta6mura 2. OcTeIBaHKe BOALI B INTACTUKOBOM CTaKaHe

t,°C 72 65 60,5 56,7 53,3

T, MUH. 0 5 10 15 20

N3 HPENIOKECHHOTO IIEPCUHA BBI6epI/ITe oea YTBEPKIACHUA, COOTBETCTBYIOIIUX
HpOBeZ[éHHBH\/I OIbITaM. Y KaKUTe X HOMEDA.

1) 3a mepBhle 5 MHH. BOJia B alIOMMHHMEBOM CTaKaHE OCTBUIA Ha CTOJNBKO JKe
TpajyCcoB, Ha CKOIIBKO U 3a CIEAYIONHE 5 MUH.

2) UYem Oonple pasHUIlA MEXJy TEMIEpaTypOd BOJBI M TEMIIEpaTypoH Bo3Jyxa
B KOMHATE, TeM CKOPOCTDH OCTHIBAHUS BHIIIIE.

3) TemmepaTypa OCTHIBafOIEH BOJBl IIPSAMO IIPONOPIMOHANBHA BPEMEHH
HaOImo e Hu.

4) OcTbBaHKE BOJIH B 000UX OIIBITAX HAOMOJANOCh 1O 46 °C.

5) B amIOMHHHEBOM CTaKaHE BOJIa OCThIBaNa OBICTPEE, UEM B INIACTHKOBOM.

OTBeT:
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Jna omeema na zaoanue 17 ucnoawvzyiime BJIAHK OTBETOB N 2. 3anumume
cHaAua1a HoMep 3a0anisl, 4 3amem omeent K Hemy.

IIpouumaiime mexcm u ¢ptnoanume 3adanusn 19 u 20.

HCHOJ’IBSyS{ HCTOYHHUK  TOKa, BOJIBTMETD, aMIICPpMETD, KIIrov, peocTrar,

COeJIMHUTENIbHBIE IIPOBOJa M pe3ncTop, oOo3HaueHHbIH R, cobepure
SKCIIEPUMEHTANIBHYIO YCTAHOBKY ULt OTIPEJIENIeHUS paboThl 3IEKTPUIECKOTO TOKa
Ha pesucrope R1. [Ipu nomomu peocrara ycTaHOBUTE B Ilenn cuily Toka 0,4 A.
Ompenenure paboTy 3JIeKTpHUUecKoro Toka 3a 10 wmuHYT. AGcomoTHas
TIOTPENTHOCTh M3MepeHusI CUITbl Toka paBHa +0,02 A, abcomoTHas HOTPENTHOCTD
W3MEpeHUs HalpskeHns paBHa 0.1 B.

B 6nmanke orBeroB Ne 2:

1) HapucyliTe 3TeKTPUIECKYIO CXeMy DKCIIepUMEHTa,

2) zammmTe GopMyITy I pacuéra paGoTH DIEKTPUIESCKOTO TOKA,

3) ykaxkute pe3ynbTaThl W3MEpeHWs HaUpsKeHMSI M CHIBl TOKa C© YUIETOM
a0COMOTHBIX TIOTPENTHOCTEH N3MEPEHMIT,

4) 3armmuTe 3HaUeHUE pabOTHI HIEKTPUIECKOTO TOKA.

YCTaHOBUTE COOTBETCTBHE MEKIY TEXHIMECKIMH YCTPOHCTBAMH U (PU3MTIECKIMHU
3aKOHOMEPHOCTSIMH, JISKAIUMH B OCHOBE IIPUHITATIA HX JSHCTBH.

K ka0l HO3UIUK IEPBOTO CTONOINA MOAGEPHUTE COOTBETCTBYIONYIO ITO3HITHIO
w3 BTOpOro cronliia W 3anumuTe B Tabnwily BHIOpaHHbIE IUPPHL  TIOT
COOTBETCTBYIONIIMH Gy KBaMIL.

TEXHUYECKHE OUNYECKHE
YCTPOUCTBA 3AKOHOMEPHOCTH
A) KHJKOCTHBIA TCPMOMETP 1) 3aBHCHMOCTH THAPOCTATHUECKOTO [IaBIICHUS
B) NpyXKHUHHLIH TAHAMOMETP OT BBICOTHI cTON0A KUIKOCTH
2) 3aBECUMOCTH CHIIBI YIIPYTOCTH OT JiehopMariii
Tena
3) pacmmpeHwme XUIKOCTeH IPU HATPeBaHUN
4) u3MeHeHHe  JaBICHMS  KHJKOCTH  IIPH
M3MEHEeHUH €€ 00béMa
Alb
Orser:

Konuposanue He gomyckaetes. 2021 r.

Onpithl IlToNIEMES IO npeJIOMJIEHUIO CBE€TA

Omrnka — ofHa W3 JpeBHEHINMX HayK, TECHO CBSI3aHHAs C MOTPeCHOCTSIME
MPaKTUKK Ha BCEX HTallax CBOETO pa3BUTH. [IpsSMOTMHEHHOCTE paclpocTpaHeHus
ceeta ObDla W3BeCTHa HapojaM MecomoTaMu 3a 5 THIC. JeT [0 H.D.
U UcTIoNb30Banach B J[pepreMm Erunre npu cTponTeTbHBIX padoTax.

JlBa 3akoHa TEOMETPMYECKON ONTHMKM — 3aKOH  IPSIMOJMHEHHOTO
pachpocTpaHeHsI CBeTa U 3aKOH OTPaKeHUsI cBeTa — OBLTH ONMMCaHBl 3HAMEHHUTHIM
rpedeckuM y4éHbIM EBkimaoMm, xuBnmM B Il B. g0 H.3. C IOMOIMBIO 3THX
3aKOHOB EBKIN OOBSICHUIT NENBIH psaji HaOIIO aeMbIX SBICHUM, U B YacTHOCTH,
SBIIEHUIT OTpaXXeHWsS cBeTa OT IUIOCKUX W Jake chepudecknx 3epkall
YdeHble JpeBHOCTH MMENH TakkKe IMpeACTaBlIeHNe O IPelOMICHUN CBeTa U Jake
TIHITAUCH YCTAHOBUTE 3aKOH IIPEITOMITSHUS.

I'peveckmii acrponoM Kmapamii [lronemein (okono 130 r. H.3.) — aBTOp
3aMeduaTeNlbHOM KHWTH, KOTopas B TEUeHWe MOUTH 15 croneTuil cCiyXmia
OCHOBHBIM Y4eOHMKOM II0 acTPOHOMHM, — Hammcanl emé kaury «OnTukay,
B KOTOpPOU OIMCall, B YacTHOCTH, SIBICHHE NpeloMIeHws cBera. C sBISHHEM
npenoMiIeHns cBeta lITonemelt cromkHyncs, HabmroAas 3B&3abl. OH 3aMeTHI, UTO
Ty cBeTa, Mepexo/isl W3 OJHOM cpesbl B IPYTYIO, «JoMaeTcssy. [losroMy 3BE3MHBIN
Ty, TIPOXO/IS Hepe3 3eMHyTI0 artMocdepy, TOXOTUT 10 TMOBEPXHOCTH 3eMITN He TI0
TIPSIMOH, a TI0 KPUBOH TMHUH, TO €CTh IPOUCXOAUT pedpaxrust. Mckpupienne xoaa
Tyta MPONCXOIUT W3-3a TOTO, UTO INTOTHOCTD BO3/IyXa MEHSETCS C BRICOTOM.

Uto6Bl MBy4uTh 3aKOH HperomieHws, llTomemeit mnpoBén cuemyromuit
skcrepuMeHT. OH B3 KPyT W YKPeImI Ha OCH JWHEHKH /; u /[, Tak, 9ToOB OHH
MOTTIH CBOOOIHO BpaIaThes BOKPYT HEE (CM. PUCYHOK).

[ITomeme#t morpyskall 3TOT Kpyr B Bojay 0 auamerpa AB H, moBopaduBas
HIKHIOIO JIMHEWKy, poOuBalics TOro, dToOBl JIMHEWKM Jiekalu Uil IJas3a
Ha OJHOW ImpsaMO#M (ecad CMOTpPEeTh BJIoIb BepxHel nmHeiikn). [locie
5TOTO OH BBIHMMAI KPYT W3 BOJIB! ¥ CPAaBHMBAJL YITIBI TAJICHUS o ¥ IIPENIOMIICHHS [3.
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OH wm3Mepsl YIIBl ¢ TouHOCThIO g0 0,5°. Umcena, nonyueHHBle [lTonmemeewm,
IIpe/ICTaBIeHbI B TAOIHUIIE.

Ne onibITa 1 2 3 4 5 6 7 8

YroJ najgeHus o, rpaj. 10 20 30 40 50 60 70 80

YroJ npesiowmsieHus P,
rpaj.

8 | 155]225] 28 35 [ 40,5 45 50

QKCHepI/H\/IeHT [Ironemes OBII ITOCTaBICH IIpaBUJIBHO, y‘IeHbeI TIOTTy4IHnII
JOCTAaTOUHO XOPONIUE YUCJICHHBIC 3HAUCHMA UL YTJIOB NaJeHUI U IIPEIIOMIICHMS,
OJHAKO 3aKOHa OH YCTaHOBUTL HE CYMEIL

BBI6epI/ITe JABA BEPHLIX YTBEPKICHHUA, KOTOPBIE COOTBETCTBYIOT COJAEPKAHUIO

TeKcTa. 3aIlUIUTE B OTBET UX HOMEDPa.

1) Bce 3akoHBEI reoMeTpHUECKON ONITUKK OBLIH OTKPHITHL B 111 B. 10 Halel sphL
2) Ilox pedpakimell B TekcTe IOHHMAeTCd SABIECHHME M3MEHEHMS HallpaBIICHHA
pacIIpocTpaHEeHUs CBETOBOTO JIyda M3-3a IIpeJIOMIIEHHs B aTMocdepe 3eMiln.

3) Pedpaxnusa nposBisLeTcs B OTHOaHHH CBETOBBIM IIyUOM IIPEILITCTBUN U, TEM
caMbIM, B OTKJIOHCHUH OT IPSIMOJIMHEHHOTO PacIIpOCTPaHEHHS.

4) Cormacuo omnmeiTaM IlTonmemes, ¢ yBelMdeHWEM YyITa TAJeHUA JMHEHHO
YBEIUIUBAETCS YTOJ IPEJIOMIICHIS.

5) IltonemMelf yCTaHOBHIL, 4UTO IIPH HEPEXOJE JIyua CBETA M3 BO3JyXa B BOJY yTOI
IPeIOMIICHUS MEHBIIE YIJIa [aIeHIS.

OrTBer:
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HezapspxkeHHBIN TPOBOMSINUN JIETKHN IMTApUK BUCHT HA

Jna omeemos na 3adanus 20-25 ucnonwzyiime BIIAHK OTBETOB Ne 2.
Sanumume cHauana Homep 3adanus (20, 21 u m.0.), a 3amem omeem Ha Hezo.
Ilonnsui omeem na 3adanusn 20, 21 u 22 donxncen codepiicams He HONLKO
Omeem Ha 60NPOC, HO U €20 PA3EEPHYNIOe, TI0ZHINECKH C6A3ARROE 000CHOsaNe.

B cmokotinoii atMocdepe HaOMOAAIOT MONIOKEHUE 3BE3M, He HaXOJIIMIXCS Ha
TIEPIEHANKY JIpe K TOBEPXHOCTH 3eMIIH B TOUKE A, T/ie HaXoAuTCs HaGIIoAaTelNb.
Ha pucynke cxeMaTUIHO MTOKa3aHO UCTHHHOE W BUIVMOE TIONOKEHVS IS OJHOM
m3 3B&31. Kakoe momoxenwe (S} mwim S;) MOKET COOTBETCTBOBATH WCTUHHOMY
TIONOKEHUIO 3BE3/IH], a Kakoe — BuAuMoMy ? OTBeT TOSICHUTE.

TopHsoHT

IMENKOBOM HHUTH MEXAY 3apsSKeHHBIM KOHJIYKTOPOM
3IeKTPoPopHOHN MAaITAHEI u He3apsSKeHHOM
MPOBOJAINEH IDIacTHHONW. YUTO HpOMBOMJET, eciau K
MapuKky NOpUOTM3UTL KOHAYKTOP BIeKTpodopHoit
MamuHB? OTBET MOSCHUTE.

Hlnpun ¢ HaOpaHHBIM JIEKapCTBOM JepaT BepTHKaIbHO wWriofi BHU3. Uro
IIPEISITCTBY €T BBITEKAHUIO JIEKapeTBa U3 Mipuria. OTBeT HOsICHUTE.




Dusmka. 9 kace (52559- 17/ 17)

Jna 3aoanuii 23-25 neo6xodumo 3anucame noAHOe peuienie, eKioUaloniee
3anuce Kpamkozo ycioseus zadauu ([ano), 3zanuce Popmyn, npumenenie
KOMOPbIX Heo0X00umMo u Oocmamouno 018 peuwlenus 3adauu, 4 makdice
Mamemamudeckie npeoopazoeantss U pacuémsl, NPUEOOANIEe K HUCTI060MY
omeenty.

IIpn BepTukambHOM Opocke Tely cooOmmIn KuHeTHdeckyio sHeprmio 50 JIxk.

Uemy paBHa Macca 3TOTO Tela, €ClIM MaKCHMallbHas BBICOTa €ro IoJbéMa paBHa
10 Mm? CompoTuBIeHIEM BO3TyXa IpeHeOpedb.

CranpHas Iyt IpobuBaeT JiepeBIHHYIO cTeHy. CKOpOoCTh Iy JId JIO yjapa O CTeHy
M M

paBHa 400 —, a mocie npoxoxaeHus cTteHbl — 300 —. Ha ckoJbko U3MEHHUTCSH
c c

TeMuepaTtypa 1yJd, €ClId CUUTaThb, UTO BBIACIHUBIICCCH IIPHU yAape KOIUIECTBO
TEIUIOTHI HEJIMKOM IIOIMIIO Ha HAaIrpe€BaHUe HyJ'II/Ir)

JlBe crmpany 5IeKTPOIUTUTKH COIpoTHBIeHHeM 10 10 OM Kaxjas cOeTUHEHBI
MOCIIEI0BaTeIbHO U BKIIOYEHH! B ceTh. KakoBO HalpspKeHHME CETH, €clid BOoJa
Maccol 1 kxr 3axurmr Ha 3Tol TwmTKe uepe3 174 ¢? HavanbHast TeMmuepaTypa BoAbI
paBHa 20 °C, a KIIJI mpomecca paBeHn 80%. (llome3HoM cumraercss >HEprus,
HeoOxonMast 7Sl HarpeBaHus BOJIBL. )

He 3adyovme nepenecmu eéce omeemvi ¢ Onanku omeemoe Nel u Ne 2
€ COOmeemcmenn ¢ HHCMPYKYUel O 6bINOIHEHUI0 PAOOHIbL.

IIposepome, umobsl Kaxcovlii omeem ObL1 3ANUCAH PAOOM C HOMEPOM
COOHIGEMCIMEYIONEZ0 3a0AHUSL.
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Homep xommuiexTa 060pynoBaHusi, HCIIOIB3yeMOro NMpH
nposegeHun 3xk3ameHa no PUIUKE

Ne KHM

Ne koMmILIeKRTa
oGopynoBanns

Ne MecTa y4acTHHRA
(BanoHAemcs 6pyUmHyiIo)

3




