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HOMEP KUM

HHCTPYRIIHS 110 BBINOJTHEHHIO patoTh

Ha BrImonHeHHe 3K3aMeHATTHOHHOM padoTel o (H3HKe OTBOAMTCS 3 Haca
(180 MHHYT). DK3aMeHalMOHHAs padoTa BKIoUaeT B cedd 25 3alaHuii.

Oreerel Kk 3amaamaM 1, 2, 4. 11-14, 16, 18 u 19 sammcrBaoTes B BHIE
HOCIeA0BATENBHOCTH 1Mgp. OTBeTOM K 3ajaHmsM 3 | 15 gpugercs ojHa 1Mdpa,
KOTOpasl COOTBETCTBYET HOMepY HpaBHILHOTO oTBeTa. OTBeTHl K 2ajaHusM 5-10
3AIMCBHIBAKOTCA B BUJIE LETOT0 YHEIa WIM KOHEYHOH JecaTHIHOH ApolH ¢ yuértoM
VEKa2aHHEIX B OTBeTe eJuHHI. OTBeT 3alliINTe B HOIEe OTBETa B TeKcTe padoTel,
a sareM IepeHecure B OnaHK orseroB No 1. EAMHMIEI M3MepeHMs B oTBeTe
VKa3bBaTh He HaJo.

K samammsam 17, 20-25 crneaver jgark pa3BépHYTHI oTBeT. 3ajaHus
BBIIONHSIOTCH Ha OnaHke orseroB Ne 2. 3amuimmre cHauaja HOMEp 3ajaHMi,
a 3areM OTBeT Ha Hero. OTBeTHI 3anmckBaiite 4éTko u pazbopumpo. 3ajanue 17
SKCIIEPUMEHTANBHOE, W UM €ro BBUIONHEHHSI HEOOXOJMMO BOCHOIB30BATHCH
nadopaTopHLIM 000pY IOBAHHEM.

[Ipu BLIUHCTIEHHIX paspernaercs HCTIONL30BATh THHEHKY
H HENPOTPAMMHPY EMBIH KalIbKyIATOP.

Bee Onmankn sanonmsiorcss SPKAMH HEPHBIMH HepHHIaMH. [lomyckaeTes
HCTIONL30BaHHe TeleBoH HIH KaUWUISPHOMH pyUKH.

IIpu BHIIONHEHHH 3aJaHHUI MOMKHO IONB30BATHCH HYEePHOBHKOM. 3amucn
B YePHOBHKE, 2 TAKKe B TEKCTe KOHTPOJILHBIX H3MePHTETLHBIX MaTepHasloB
He YUHTBIBAKOTCS IIPH 0LeHHBAHAN PadoThL

Bamner, nmonvuennbie Bamu 3a BBIIONHEHHBIC 3aJaHMA, CYMMHPYIOTCH.
[MTocTapaiiTeck BHITONHHTE Kak MOKHO OoMNbIIe 3aJaHMil 1 HaOpaTh HauboIbIee
KOIIHHecTBO 0aon.

[oene saBepimenust paboThl NpoOBEphTE, YTOOR OTBET Ha KajJI0€ 3ajaHHe
B Oankax otBeToR Ne 1 1 Ne 2 OvuI 3anmcaH 1O IPARHIBHEIM HOMEPOM.

JKenaem ycnexa!
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Hmwxe npupejeHb! CIpaBOYHEIE JaHHBEE, KOTOPHIE MOTYT HOHanoOHThed Bam
IIPH BBIIOJNHEHHA PaboTHL.

I[e CHTHYHLIE NPHCTABRKNI

Hammenopanne O0o3HaveHne Manoxurens
rHra r 10°
MeTa M 10°
KHIO K 10°
TeKTo r 10°
canTH ¢ 10°°
MUILIH M 1077
MUKPO MK 10°°
HAHO H 1077
KoncraHThI
YeKOpeHHe crol0IHOTO a/leHHs Ha 3eMie g=10 :_2
2
IPaBHTAIMOHHAS TIOCTOSHHAS G=67-10" H—N;
KI'
CKOPOCTh CBETA B BaKyyMe =310 %
SNIEMEHTAPHBIH SIeKTPHICCKAH 3aps e=1,6-10"Kn




Dusura, 2 kace (40969 -3/ 18)

IaoTHOCTH YiesbHas
" I TeIoTa o Tl
KI' KT : 4200 G [ i
Genzun 710 o JIpeBeciHa (COCH) 400 = TSR SR A kr-"C 1apooOpasoBaHus BOIbI ™
TeIIoTa
K KT TETUIOEMKOCTD 2400 2K e A
CIIHPT 800 o napadyun 900 - s . Ecmpa%mm 9,010 —
KEPOCHH 800 = T8I 900 X TemIoéMKocTE haa | 2100 L — 2510 A
P Wi 2 kr-°C IIABICHHS CBHHIIA ’ KT
T KT TEMIOEMKOCTh Jox TEIUIOTA TUIABJIEHHs 1 JIK
MAac/Io MalIMHHOE 900 > ATFOMWHHIH 2700 w2 —— 520 i G P 7810 W
s JIx TEILIOTA ILIABIEHHI JTx
KI' KI' 500 o 7l
BOJIA 1000 — MpamMop 2700 — TRHREMIEE NG i °C oloBa ol
M M
- ,
KT KT TemoéMrocTs maka | 400 A - TeILIoTa ILIaBeHns naa | 3,3-10° LS
MOTOKO HEIbHOE 1030 A IHHK 7100 3 kr- C KT
M M
P - By
- X TeroémMKkoceTh e | 400 A - i 2,9:10° 1LY
BOJia MOPCKast 1030 — CTallh, KETE30 7800 — kr- C SIEpTR L
M M - R 2
TemIo8MKoeTh omoBa | 230 A = I B 46107 Ao
TITHIIEPHH 1260 K—l; Meh 8900 ~=- k- C KepocHHa L
M M TEII0EMKOCTD 130 24U TEIIoTa CropaHus 46107 B
'Th 13600 <% | cpmme i et SR ke C Oemnsmma ¢ KT
P M = M TETUIOEMKOCTE P AL
OpoH3BI kr- - C
Temneparypa nJiaBJieHsl TemnepaTypa KATIEHHS
patyp parTyp
CBHHIA 327 °€ BOJIBI 100 °C
0JI0Ba 232%C CIUpTa 78 °C
Ibjia 0°C
¥aeiLHoe 3jieRTpHYEcKoe CONPOTHR/IEHHE, OMI\% (mpu 20 °C)
cepedpo 0,016 HHKETHH 0.4
MeE 0,017 HUXPOM (CIUIAB) 1.1
AMIOMMHHIA 0,028 thexpais 1,2
JKETIE30 0.10

| Hopmaabubie veaosus: gapiense 10° [a, remmepatypa 0 °C
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Onemom i sadanusm 1, 2, 4, 11-14, 16, 18 u 19 se1semes nociedoeamensuochn
uugp. Iociedogamensnocis wudp anuceieaiime 6e3 npodenoe, IAHAMBIX
i Opyeux OOnoIHUMETbHIX cuMeon0s. Omeemom Kiadanusm 3 u 15 aeasemca
00HA HUPPa, KONOPAA COOMBEMCIBYEN HOMEDPY RPACHIbHOZ0 omeemda. Omeemom
K 3adanusam 5—10 neanemcen qucio. Edunuubt uzmepenun ¢ oneeme yKavigdmy He
rado. Omeem 3anuniime ¢ Hojie oMegend 6 MEKCcHe pabomsl, a 3amem nepenecuine
¢ BIIAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyioniezo 3adanus,
HAUURAA ¢ HEPeOIl KiaemourH. Kadcobiil cumeol Ruinume ¢ omoeIbHol KiemouKe
& COOMBEINCIGIN ¢ NPUEEOEHHbIMU ¢ Bitanke obpazuamu. Omeembt na 3adanun 17,
20-25 sanumume na BTAHKE OTBETOB Mo 2.

IIl YCTaHOBHTE COOTBETCTBHE MEHKIY (l)HSI*lT[libCKI{MH BEITHYHHaMH M npnﬁopaMH,

TIpeHAZHAYCHHBIME IS H3MepeHus 9THX BenuduH. K Kak0H [O3UINA IepBoro
crondua noAGepHTe COOTBETCTBYIONYID IO3ZHIMID W3 BTOpOro croidua
3AMUIIATE B TAOIHIY BEIOPaHHBE IUQGPHL 0] COOTBETCTRYIOMIMME Oy KBaMH.

OU3HYECKHE BEJIMYHHEBL [TPHBOPLI
A) Temmeparypa 1) xamopuMmerp
B) cuua 2) Oapomerp
B) atmociepHoe JaBieHHe 3) TepMOMeETp
4) CIHIOMETP
5) AHHAMOMETD
AlB|B

OTBET;

YeTaHOBHTE COOTBETCTRHE MEH/IY (opMyIaMu s pacuéra (pU3nvecKux BelIMMHH
IPH PABHOMEPHOM JIBHJKEHHH Tella [0 OKPYKHOCTH M HA3BAHMAMH DTHX BeJIHYHH.
B dopmyiax menonwiopannl oGozHaueHmwss: I — nepuoj oOpalieHms Tela
10 OKPYKHOCTH, R — pajHyc OKpY KHOCTH.

K kaxpoil nosuimu nepporo crondna noadepure cOOTBETCTBYIOLYIO TTOZHIMIO
w3 Broporo cronbua u sanummre B Tabmuny BeiGpadHbie madpHl  TOA
COOTBETCTBYIOIMMH Oy KBAMH,

DOPMVYJIBLL OHUINYECKHUE BENTUYHWHBI
A) 27R 1) JmHelHas CKOpoCTh
T 2) LEHTPOCTPEMMTEILHOE YCKOPEHHE
B L 3) JUIHHA BOJIHEI
) T 4) wactoTa obpalieHus
A|B
Orteer:
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B MMPOMBINIICHHLIX 1 BOCHHLIX NEIEX IMMHPOKO HCIIOIB3YETCA TEeIIOBHISCHHE, €I'0
KaMEphl MOI'YT 06H&p}’}I{HTI> HCTOYHHEH TCIUIOBOTO H3IYHCHHA H IIPOH3BECTH
H306pa>1{e1{ﬂc ATOT0. H3IYUCHHA. Kakas gacts MEKTPOMATHHTHOIO M3V UCHHA
HCIIONIE3YETCA B TEILIOBHICHHH?

1) wvndpakpacHble Ty UM

2) pajHoIydd

3) ramma-IIy4d

4) ynerpadHoIeTOBLIE Ty Ul

omer [

Hpoqm‘aﬁTe TEKCT 1 BCTABLTE HA MeECTa IIPOIYCKOB CJIOBA M3 l'IpHBe,E[éHHOl"O
CITHCKa.

JU oxXJ@xaeHus Mopea B KacTPIOJIe MCHONB3YIOT JEN; B IEPBOM clydae JEj
KIIAyT BHH3, IO JTHO KACTPIONH, BO BTOPOM CIIyHMae — HABEPX, B HEPEBEPHYTYIO
KPBILIKY KACTPIOJIM (CM. PHCYHOK).

IIporece oxianaeHust Mopca OPORCXOAUT OblcTpee (A) KAacTpIOIIe.
B sroM cinydae Impollece OXIaKIEHHUS OCYIIECTBIBIETCS IIPEHMYITIECTBEHHO 3a
cyer (B) [InoTHOCTS OXJIAKIEHHBIX CIIOEB
(B) . mosToMy oHu OvyT (1)

Crucok ¢106 1 c1060COYEMANIIL
1) TEeIUIONPOBOHOCTE

2) KOHBEKIMHS

3) BO BTOpPOH

4) B LEpPBOH

5) MeHLIIe

6) Oombine

7) BCIUIBIBATH

8) omycKaThes

3ammmure B TabmuIy BEIOpaHHBE MHQPEL IO/ COOTBETCTBYIOMIIMMH GYKBAMH.

AlB|IB|T

Orrer:
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ABTO'MOﬁI»‘IJ'Ib.. Havap JBHIATbCd PaBHOYCKOPEHHO H3 COCTOAHHA IIOKOHA 110

g o M
npsMonuHeiinol gopore, 3a 10 ¢ npuobGpén ckopocts 20 o YUemy paeHO

yCKopeHHe apToMo0ms?

Ortger:;

zZ

[¥]

Lr]

El B U-Oﬁp&'iHGM COCY IE HAaXOJATCA JIBE HeCMENTHBAOIIHECH HWHIKOCTH. Bo crompxo
pa3s NIoTHOCTL KHIKOCTH 1 MeHBIIIE ITIOTHOCTH EKHAKOCTH 27

Otger: B

paz(a).
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Ha pucyHke mpejicTapies rpadyk 3aBHCAMOCTH TeMITEpaTyPhI # TBEPJAOTO Tela oT

OTIABAEMOT0 MM KoimmuecTBa Termorel (0. Macca Tena paBaa 4 xr. Yemy papna
yIeNbHAS TEILIOEMKOCTD BEIECTBa 3TOTo Tena?

£.°C
400

300

200

100

0 100 200 O, kllx

. T
et KT °C"

Metammueckuii mapuk 1, yKperméHHasiii Ha JUTHHHOH W20TUPYIONEH pyuke |
UMeronmi 3apsay g = 1,4 HKUI, IpHBOAMT TOOYEPETHO B CONPUKOCHOBEHHE ¢ JBYMS
TAKHMH K INapHKaMH: 2u 3, pacnooKEeHHBIMHA Ha H30JHPYVIOMIHX TOJCTABKaxX
H AMEIOIIUMHE 3aps/iBl COOTBETCTBEHHO —g U +2¢ (CM. PHCYHOK).

1 2 3

q -q *2q

Kakoti 3apsiy 8 peayisTaTe ocTaHeTcs Ha mapuke 17

Orger: HE1.

[IpeameT, pactoNoKeHHBIH Hepell IIOCKHM 3epKaloM, OTOJABHHYITH OT HEro Tak,
HUTO PacCTOAHHE MEATY IIPEIMETOM H eIo H306p3)KeHHeM YBEIIHYHIIOCH B 4 paza.
Bo ckollbko pas yBeIHIWIOCh PACCTOSHHUE MEXTY IPEMETOM H 3epKaioM?

OrBeT: B pas(a).
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Kakopo Maccoroe qucio sjpa X B peakitiu 23§Cf + j He—— X +3 ‘;n? 12 | Ha pucyHke m3oOpakeHa dIeKTpHUEcKas IIEIb, COCTOSINAs W3 HCTOYHMKA TOKA,
i pesucropa 1 m peocrata 2. Kax M3MemsiOTCS IIPH lepeRMIKEHHH IION3VHKA

Oteer: peocTaTa BICRO €0 COMPOTHRIICHHE H CHIIA TOKa B nerm?

Iy
MareMaTHUeCKHME — MASTHHK — COBEPIIAET  HE3aTyXalolmue  TapMOHIMECKHe I
KxoneOanus (CM. pHC)’HOK)‘ Kax m3MeHAIOTCA TONHAs MeXaHHdecKas IHEPTHA H

HOTEHITHATBHAS SHEePTHs MasTHHKA IIPH Iepexo/ie 3 ToUkH A B Touky b7 1 |_| 2 |

JUn kask10# BeJIMHMHBL OIIPEIE/THTE COOTBETCTBY IOINMIH XapaKTep H3MEHEHHS:

1) yremmupaetcs

2)  YMeHbIIaeTcs

3) He M3MeHsETCS
Sammmute B Tadiauly BLIOpaHHBIC IADPH U Kak1oi (H3HYECKOH BeIHYHHBL
I1udpel B OTBETE MOTYT ITOBTOPATHCH.

ConpoTHeeHHe peocTara Cuma ToKa B 1erm
JLimst KasK1oH BeTHIHHEL ONIPe/IeTHTe COOTBETCTBYIONHH XapakTep H3MeHeHHs !
1) vyeenmumuBaetcs
2) yMeHbIaercs
3) He U3MeHSETCH
Ha pueynxe npeserapien rpadux 3aBHCHMOCTH MOJIY TSI CKOPOCTH U OT BPeMeHH {

3armmmTe B Tadbmuny BeIOpaHHBe IMOPHL AT KakIoH (U3HISCKOH BeIHUHHEL.

151 TeJa, ABHAYIIErocs MPIMOTHHEHHO B HHEPIHUAIILHOMH CHCTEME OTCUETa.
1Tudpst B 0TBETE MOTY T TIOBTOPSITHCS. Ry > ABHKY I p: p¥

M
[ToHas MexaHHYecKas IToTeHIMATEHAS SHEPTHS v,

SHEPIrHd MadTHHRA MadTHHRA 3 +

[
]
by

[ R

f.C

-
~1

Henonesys ganHbie rpaduka, BRIOEpHTE U3 MPEIIOKEHHOTO MIEPeHs d6d BEPHBIX
YTBEPK TEHIMA. Yxamure ux HOMEDA.

1) Ha yuacTtke DFE Teno ABHIanoch paBHOMEPHO.

2) Hambonbinee yckopeHHe Tello HMeNIo Ha ydacTke A5,

3) B unreppane BpeMeHH oT 6 /1o 8 ¢ TENO NPOILIO IyTh 6 M.
4) Ha yuactke C'D KMHETHHMECKAS SHEPIHS Tela YMeHBIIAlack,
5) B unrepsane Bpement oT 0 0 2 ¢ TENO NPONUIO MYTE 6 M.

Ortger:

Konupopanse ne gomyckaeres, 2021 .
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B CIIPABOYHHKE E_IJHBH‘:IGCKI:D( CBOHCTR PasIHYHBEIX MATEPHAIOE IIPpEJICTABICHA

creayIomast TabIHa.
Bentecteo InoTHOCTE B TBEPAOM | Y /elbHOE SIeKTpHIecKoe
r COTIPOTHBIICHHE
COCTOHHH, — 9
M (tpu 20 °C), O - MM

ATOMUHHAN 2.7 0,028
Keneso 7.8 0,1
Koncranran (enar) 8.8 0,5

Jlaryus 8.4 0,07

Mens 8,9 0,017
Huxenus (cruiag) 8.8 0.4

Huxpom (cnnar) 8.4 1.1

Cepedpo 10.5 0,016

Henons3ys JaHHBIE TAGIHIEL, BEIGEPHTE M3 IPEIIOKEHHOTO TIepetHs d¢d BePHEIX
VTBEPKICHMS!. Y KaKHTE HX HOMEpA.,

1) Ilpu paBHBIX pasmepax HPOBOJHHK H3 IaTYHH MMeeT MEHBIIYIO Maccy, HO
Gonplee EKTPHYECKOE COLPOTHBIIEHHE IO CPABHEHHMIO ¢ IPOBOJHHKOM H3

MEJIH.

2) Ilpu paBHBIX pasMepax HPOBOJHHK K3 cepebpa HMeeT HAMMEHBIIYIO Maccy o
CPAaBHEHHIO ¢ IIPOBOJHMKAMM H3 JPYIHX [EPEUMCIEHHBIX B TalHIEe METAILIOB,

3) HpOBO}Z[H}IKI‘I 3 KOHCTaHTAHA H HHKE/IHA 1IPH OJHHAKOBLIX pasMepax HMeroT.
OJHHAKOBLIC MaCChI.

4y Ilpu 3aveHe cIMpasy 3IEKTPOILIMTKH ¢ HUKETHHOBOH Ha HIXPOMOBYIO TaKOIO.

' o
JKE pasMepa 2IIe HUCCKOE COIMPOTHEIIEHHE C AJTH YMEHBITHTCH.

3) ]._.[prI IapajuieIbHOM BEIIOYEHNH

IPOBOJHHKOBR W3  Kejlesa M HHUKeTHHA.

HMEIOIHX OJHMHAKOBLIE pasMepbl, norpedigeMas MOIMHOCTE. V. HUKeIHHa
B 4 paza Doblle, MeM v JKenesa.

Ortger:

Konuposanue He gomyckaeted, 2021 .

El Ha rpanume BO3IYN-CTEKIO CBETOBOH Y4 YacTHUHO OTpakaercsl, YacTHYHO
TIPeIOMIISETCS (CM. PHCYHOK).

YToJl oTpakeHns paBeH IPUMEPHO
19.10° 2) 15° 3y 75 4y 30°

omer ]
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YdeHuk IPOBEN  OKCHEPUMEHT 110  H3YYEHHIO  BBITAIKWUBAIONMEH  CHIILL,

JieficTBYIOIeH Ha IMMIIMHAP 1O MEpe ero MOrpYIKeHHs B KuakocTe. Ha pucyHke
npeAcTaBIeH rpadiK 3aBHCHMOCTH CHIIBL ApXHMeaa OT Iy OHHB A HOTPYIKEHHS
HIDKHETO TOPIA IHWIHHAPA B JKHAKOCTE.

Fy

f

lcand v S s s e de s s ol
e e o e e A

1 2 3 4 5 6

H3 npemniokeHHOTO TiepedHs BHIOEpUTE ded YTBEPIKICHHS, COOTBETCTBYIOITHX
MPOBEJIEHHOMY OIEBITY. YKaKHTe HX HOMEPA.

]_) BLTT‘aJ'II(HBaIOI.LlﬂH CHIIa 3aRHCHT OT 00BéMa Horp}u’}I(éHHOI:i B KHIKOCTE HACTH
INTTHHIPA.

2) BrlrankuBaronias cHila HE 3aBHCHT OT MaTepHalla, W3 KOTOPOIO H3lOTOBIEH
ITHHIPD.

3) Brrrankuparomas cHila yMEHBIIAETCS IIPH YBeIHUeHHH 00hEMa 0Py KEHHOH
YACTH IHITHHPA.

4) Borrankuparommas cHiIa, JeHcTBYIOmas Ha  HOIHOCTLI) — IOTPY KEHHBIH
B KHIKOCTE HUIMHIP, HE 3aBHCHT OT IIIYOHHLBIL IIOTPYRKEHIA.

5) B]:I'I‘aHKIr‘IBElIOI.LlaSI CHIIa IIPAMO MMPOIIOPINMOHAIBHA IUIOTHOCTH BENECcTBa, H3
KOTOPOTO H3TOTOBJIEH IIHIHHIP.

OTRer:;

Konupopanse ne gomyckaeres, 2021 .

s omeema na zadanue 17 ucnoavzyitine BIAHK OTBETOB N 2. 3anumuine
CHAYA1A HOMep 3A0aHUsl, d 3AIMEM OMBEHL K REMY.

Henonbsys mratue ¢ jJepikarelieM, HENOJABIKHBIE OI0K, HHTH, [Ba Ipysa
W JJHHAMOMETP, coOepHTe SKCHePHMEHTAIBHYIO VCTAaHOBKY JUIT H3MEpeHHs
paboTEl CHIIEL YIPYTOCTH IPH PABHOMEPHOM IIOJLEME TPY30B ¢ HCIOILE30BAHUEM
HeNoABIKHOTO Gioka. Onpeenare paboTy, COBEPIIAEMYIO CHIONH YIPYTOCTH HPH
NOIEEME JIBYX COSIMHEHHEIX BMecTe Ipy30B Ha BricoTy |5 oM. AlcommoTHas
HOTPENIHOCTE  M3MepeHms cuiabl papHa 20,1 H, abcomoTHag norpentHocTh
UaMepeHns paccTosHms papHa £0.2 cu.

B Gnanke orBeToR Ne 2:

1) cenaigre pHEY HOK SKCIIEPHMEHTAILHOH YCTAHOBKH,

2) sarmmre GopMyIy JUE pacuéra paboThl CHIIBL YIPYTOCTH;

3) yKaKuTe pe3ylbTaThl IPAMEIX M3MEpeHHH CHIILl YIPYIOCTH U IIVTH C YHIETOM
abeOMIOTHEIX MTOTPETTHOCTEH H3MEePeHHIT,

4) 3amumuTe 3HasMeHHe paboThl CHIIEL YIPYTOCTH.

YeTaHoBHTE COOTBETCTBHE MEXIY HaAYHHBIMH OTKPBITHAMH H HMEHaMH v\-"'-IéHbl'.-\',
KOTOPBIM 9TH OTKPHITHS NpHHAATEKAT. K KakJIoi NO3HIMH TnepBoro crondia
HOABEPHUTE COOTBETCTBYIOMIYIO TO3MIMIO W3 BTOPOTO CTOIOIIA.

HAYYHELIE OTKPLITHSA VYEHBIE
A) 3aKOH yIpyroi gedopMars 1) I'. lamuneit
B) Iamiouka HaKalIMBaHHS 2) B.B.Ilerpon
3) AH. Jlogprua
4) P.Tyx

OTeer:
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IIpounmaiime mexcm u epinoinume zadanusn 19 u 20.

Jedopmanun Tea

OnHIM W2 HposBIEHHH BraHMOJCHCTRHI Tel ABMeTcs HUX JAedopMaliist.
JedopManmell Ha3pBaIOT W3MEHEHHE Kak (DOPMBL, Tak M pasMmepor Tena. Kakop
MeXaHH3M Jedopmanin?

YroOpl OTBETHTH HA 3TOT BOIPOE, PACCMOTPHM CTPOEHHE BelnectBa. Bee
BEIECTBA COCTOAT W3 MEIbYaHIIMX HacTHIL (MOIEKYI), MEXKIY KOTOPhIMH
CYHIECTBYIOT CHIIEL B3aUMO/IeHCTRHSL. B zaBHcmuMocTH OT paccTodnona MEeX Iy
YACTHIAMH 3TH CHIIBI NPOSBIIOTCS TO KAK CHIIbI IPUTSLKEHHS (Fyp ), TO KaK CHIIbI
orrankupaHus (F, ). Hcmu pozjeiicTere Ha Telno PBRIBEBACT YBeIHHMCHHE
PACCTOSIHMS MEKIY MOJIEKYIAMH, TO CH/IBL MEXMOIEKYISPHOIO IPHTSKEHNI
npemsreTByior  stoMy. M HaoGopoT, VyMeHBIOIEHHIO pACCTOSHHS — MEMKIY
MOJIEKY TaMH TIPOTHBOJSHCTBYIOT CHIIBI OTTaIKMBAHMSL.

é - &
¢ 73
x 8
s & ¢

Ilo xapaxrepy cmemleHms dacTell Tela (4 BepHee, MOIEKYIBIPHEIX CIOEE
BHYTPH HEIO) JIpYI' OTHOCHTEIBHO JIpyra pasiudgaioT HECKOJIbKO BHIOB
JedopMalliy: pacTsDKeHHe, cikaThe, H3rud, KpydeHwe, cIBur. B OolLIMHHCTBE
NPAKTHYECKHX  cllygaes  HaOmogaeMmas JedopMmalms IpejicTaBisieT . codoi
COBMETINEHHE HECKOIBLKIX OJHOBPEMEHHBIX NPOCTHIX AedopMaidii, B koHedHOM
cuére, moOyI0 JedopMalHio MOKHO CBeCTH K /JByM HauOo/Iee HPOCTEIM:
PacTs/KEHMIO (MITH C/KATHIO) H CBHTY.

Buabl agechopmauun

PactaseHve Cxartve ET Kpyuexue Casur

1 5 (1§

Konupopanse ne gomyckaeres, 2021 .

Ilpn  pedopMmali  PacTSIKeHHS PACCTOSHHE MEWKIY MOJIEKYISPHBIMHA
CIOSIMHM  YBENIMUMBaeTes. A 1pu  jJedopMallid cKaTHS PACCTOSIHHE MEKIY
MOJIEKY JIIPHEIMH CIIOSMH YMEHBIIASTCH.

Ecm B pesvisrate BO3eHCTBHA OJHH MOIIEKYISIPHBIE CIIOH PACTATHBAIOTCS,
a Jpyrue cxuMaioTes, To Habmojaercd jedopmarms wiruda. [ledopmarmmo
H3THOA HCTIBITHIBAIOT Ha cebe OalkH NepekphITH B 3/[aHHIX H MOCTax.

IIpn aedopMarnun KpydyeHHs IPOHCXOAHT HOBOPOT OJHHX MOJIEKYIBIPHBIX
CIIOEE OTHOCHTEIBHO JPVIUX. A eclIH OJHH CIOH MOJEKYII CMEeIaTcs
OTHOCHUTENILHO JPYIHX, TO HPOMCXOHT AedopMarus ¢IBHIa.

Jledopmanuy TaxKe pa3elsaioT Ha YIIPYTHEe H HeyIIPYTHe, HITH IDTACTHYHELE,
Hedopmars HazkmaeTcs YIPYTO, eciin Mocie IPeKpaIeHus Bo3IeHCTRIN TEIo
MOTHOCTHIO BOCCTAHABIIMBACT [IEPBOHAYANbHBIE GOPMY M pasMepsl. A eclu Tocie
NpekpanieHus . BOIEHCTBHSI IIOHOTO BOCCTAHOBIEHHS (OPMEI  (pasMepoR)
HE TIPOUEXOHUT, TO JedopMarys Ha3bBaeTes HeYIPYTOM, HIIH IUIACTHYHO,

Jedopmaliil KOHKPETHOrO Tella MoXeT OBITh KaK YIOPYroi, Tak
1 HEYIIPYToit. B KakIoM KOHKPETHOM ClIydae XapakTep AedopMalliy 3aBHCHT H OT
CBOMCTB Tella, W OT BEeIMYHHBL BO3jeifcTBIS Ha Hero. Yupyras gedopmarius
o uHseres sakony ['yka.

BriGepure aBa BepHBIX YTBEPAKJEHHSA, KOTOPHE COOTBETCTBYIOT COIEP/KaHHIO
TeKCTa. 3aHIHTe B OTBET HX HOMEPa.

1) Jobyio gedopmMaliiio MoKHO CBECTH K Ae(opMalliH PAcTAKEHHA HIIH CHKATHI.

2) Ilpu yBenMueHHH HArpy3Kd Ha TPoc HOJIBEMHOIC KpaHa cpejlHee paccTOSHHE
MEIKY MOJIEKY TaMH TPOCa YBeITHIHBACTCH.

3) Ilpu jnedopmarmu w3ruda OJHH CIHOH MONIEKYI CMEIAIOTCS OTHOCHTENILHO
TIPYTHX.

4) CiaTHIO NOJBEPraioTes CTeHBl H Dy HIaMEHTHI 31aHui.

5) 3akod ['yka onHchIBaeT YIPYIHe H IUIACTHYHbBIE AeOpMariiy.

OrtgerT:




Dusura, 9 knace (40969- 17/ 18)

Han omeemoe na zadanun 20-25 ucnoawvsyiime BTAHK OTBETOB Ae 2.
Sanuwmume cuavana nomep zadanus (20, 21 u m.0.), a 3amem omeem na nHezo.
Hoanstii omeem na 2adanuna 20, 21 u 22 doaxcen codepricamb He HOJIBKO
ONLECHI HA 6ORPOC, HO I €20 PAZEEPHYMOe, I0ZHYECKI C6A3ARR0e 0boCcoGaNILe.

IIxonsHLIE IPYAHHHLIE JHHAMOMETPBEI HMEHKOT OIpaHHYHTETbh (l'Ll'IaHKﬁ BHH3Y
JITHAMOMETpPa) (CM. PHCYHOK). OT 4ero 3aBHCHT MOJOKEHHEe OTpaHuIuTes?
OTBeT NOSICHHUTE,

B cocyae ¢ BOJIOH IITaBaeT KYCOK JIbJa. l_.[OBer BOJIBI HAJMHBAKOT KEPOCHH TAK, 4TO

KYCOK IhJia OKasbIBaeTCAd IONMHOCTHIY IOKPBITHIM KEPOCHHOM. Hsamenurces 1
YPOBEHE BOABL B cocyJe, ecli N pactaer? Eciu wsMmeHmrcs, 1o Kak? OTeT
TOACHHTE.

Koryma xeme3Herii crepikeHh OPHOMH3MIM K KOMIIACY., CTPelKa KOMIIAaca
OTKIOHWIachk. O3HayaeT JHM  95T0, YTO CTEPKEHb IPEIBAPUTENBHO  OBIT
HamaraudgeH? OTBeT MOSCHHUTE.
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23

Ana zadanuit 23-25 neodxodumo zanucamov RoIHoe peientie, eruodAIoNee
3anucy Kpamkozo ycioeua zadauu (Jane), zannuce Qopmya, npumenenie
KOMOPHIX Heo0Xedumo u 00cmamoedno Oaa pewenus 3a0adu, « mMaKie
MameMamuuecKue npeoﬁpameamm i paczfému, npusodxu(ue K uuciosomy
omeemy.

B crakan. cogepxammii nég npu Temiepatype 0 °C, HATMIH BOJY, MMEIONIYIO
Temuepatypy 33 °C. Kakoro oTHoIIeHHE Macchl BOJBI K Macce /IhJa, ecllH Bech
JEA pacTasyl M B CTakaHe ycraHoBWIachk Temmepatypa (0 °C? TermooOmenom
€ OKPYJKaIOMIUM BO3YXOM IpeHeOpeds.

ManeHbkuil ¢BUHIEBLIH mapuk oOnéMom 0,01 em’ paBHOMEPHO IIaJlaeT B BOJE.
Kakoe kolmuuecTBO TEIUIOTHI BELICIHTCH IIPH NEPEMEIICHHH IapyKa Ha 6 M?

ConpoTHBIEHHE HarpeBaTeIbHOIO IeMeHTa 3eKTpouaiinuka pasHo 12 Owm.
B uatimuk gamuanu 0,6 xr Bogawl npu 20 °C M BKIIOYMHIH B CETh HalpsiKeHHEM
220 B. Yepes 11 MuH. Bojia nonHoeTEIO BRIKHTETa. Onpenenure K11/ vaitnmka.

He sabydvme nepenecinu ece omeempi ¢ 0aanxku omeemos Nel u Ne 2
€ coomeemcmenn ¢ uucmpy:\‘uueﬁ HO 6bIROTHERTLIO paﬁomm.

Ilposepvme, umobsl KaxicObIl omeemn ObL1 3ARHCAH PAOOM ¢ HOMEpOM
COOMEEMCIMEYIONLE20 34UNUA.




Homep xomniekTa 060pyaoBaHus, HCMOIb3YEMOro npu
npoeeneHuu 3xkzamvena no PUIUKE

Ne KHM

Ne koMILIeRTA
oGopyaoBaHns

Ne mecTa yUacTHHRA
(3anoAHACMCA SPYUHYIO)

6




Dusura, 9 kace (40952-1/17)

HOMEP KUM

HHCTPYRIIHS 110 BBINOJTHEHHIO patoTh

Ha BrImonHeHHe 3K3aMeHATTHOHHOM padoTel o (H3HKe OTBOAMTCS 3 Haca
(180 MHHYT). DK3aMeHalMOHHAs padoTa BKIoUaeT B cedd 25 3alaHuii.

Oreerel Kk 3amaamaM 1, 2, 4. 11-14, 16, 18 u 19 sammcrBaoTes B BHIE
HOCIeA0BATENBHOCTH 1Mgp. OTBeTOM K 3ajaHmsM 3 | 15 gpugercs ojHa 1Mdpa,
KOTOpasl COOTBETCTBYET HOMepY HpaBHILHOTO oTBeTa. OTBeTHl K 2ajaHusM 5-10
3AIMCBHIBAKOTCA B BUJIE LETOT0 YHEIa WIM KOHEYHOH JecaTHIHOH ApolH ¢ yuértoM
VEKa2aHHEIX B OTBeTe eJuHHI. OTBeT 3alliINTe B HOIEe OTBETa B TeKcTe padoTel,
a sareM IepeHecure B OnaHK orseroB No 1. EAMHMIEI M3MepeHMs B oTBeTe
VKa3bBaTh He HaJo.

K samammsam 17, 20-25 crneaver jgark pa3BépHYTHI oTBeT. 3ajaHus
BBIIONHSIOTCH Ha OnaHke orseroB Ne 2. 3amuimmre cHauaja HOMEp 3ajaHMi,
a 3areM OTBeT Ha Hero. OTBeTHI 3anmckBaiite 4éTko u pazbopumpo. 3ajanue 17
SKCIIEPUMEHTANBHOE, W UM €ro BBUIONHEHHSI HEOOXOJMMO BOCHOIB30BATHCH
nadopaTopHLIM 000pY IOBAHHEM.

[Ipu BLIUHCTIEHHIX paspernaercs HCTIONL30BATh THHEHKY
H HENPOTPAMMHPY EMBIH KalIbKyIATOP.

Bee Onmankn sanonmsiorcss SPKAMH HEPHBIMH HepHHIaMH. [lomyckaeTes
HCTIONL30BaHHe TeleBoH HIH KaUWUISPHOMH pyUKH.

IIpu BHIIONHEHHH 3aJaHHUI MOMKHO IONB30BATHCH HYEePHOBHKOM. 3amucn
B YePHOBHKE, 2 TAKKe B TEKCTe KOHTPOJILHBIX H3MePHTETLHBIX MaTepHasloB
He YUHTBIBAKOTCS IIPH 0LeHHBAHAN PadoThL

Bamner, nmonvuennbie Bamu 3a BBIIONHEHHBIC 3aJaHMA, CYMMHPYIOTCH.
[MTocTapaiiTeck BHITONHHTE Kak MOKHO OoMNbIIe 3aJaHMil 1 HaOpaTh HauboIbIee
KOIIHHecTBO 0aon.

[oene saBepimenust paboThl NpoOBEphTE, YTOOR OTBET Ha KajJI0€ 3ajaHHe
B Oankax otBeToR Ne 1 1 Ne 2 OvuI 3anmcaH 1O IPARHIBHEIM HOMEPOM.

JKenaem ycnexa!
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Hmwxe npupejeHb! CIpaBOYHEIE JaHHBEE, KOTOPHIE MOTYT HOHanoOHThed Bam
IIPH BBIIOJNHEHHA PaboTHL.

I[e CHTHYHLIE NPHCTABRKNI

Hammenopanne O0o3HaveHne Manoxurens
rHra r 10°
MeTa M 10°
KHIO K 10°
TeKTo r 10°
canTH ¢ 10°°
MUILIH M 1077
MUKPO MK 10°°
HAHO H 1077
KoncraHThI
YeKOpeHHe crol0IHOTO a/leHHs Ha 3eMie g=10 :_2
2
IPaBHTAIMOHHAS TIOCTOSHHAS G=67-10" H—N;
KI'
CKOPOCTh CBETA B BaKyyMe =310 %
SNIEMEHTAPHBIH SIeKTPHICCKAH 3aps e=1,6-10"Kn




Dusura, 9 kace (40952-3/17)

IaoTHOCTH YiesbHas
" I TeIoTa o Tl
KI' KT : 4200 G [ i
Genzun 710 o JIpeBeciHa (COCH) 400 = TSR SR A kr-"C 1apooOpasoBaHus BOIbI ™
TeIIoTa
K KT TETUIOEMKOCTD 2400 2K e A
CIIHPT 800 o napadyun 900 - s . Ecmpa%mm 9,010 —
KEPOCHH 800 = T8I 900 X TemIoéMKocTE haa | 2100 L — 2510 A
P Wi 2 kr-°C IIABICHHS CBHHIIA ’ KT
T KT TEMIOEMKOCTh Jox TEIUIOTA TUIABJIEHHs 1 JIK
MAac/Io MalIMHHOE 900 > ATFOMWHHIH 2700 w2 —— 520 i G P 7810 W
s JIx TEILIOTA ILIABIEHHI JTx
KI' KI' 500 o 7l
BOJIA 1000 — MpamMop 2700 — TRHREMIEE NG i °C oloBa ol
M M
- ,
KT KT TemoéMrocTs maka | 400 A - TeILIoTa ILIaBeHns naa | 3,3-10° LS
MOTOKO HEIbHOE 1030 A IHHK 7100 3 kr- C KT
M M
P - By
- X TeroémMKkoceTh e | 400 A - i 2,9:10° 1LY
BOJia MOPCKast 1030 — CTallh, KETE30 7800 — kr- C SIEpTR L
M M - R 2
TemIo8MKoeTh omoBa | 230 A = I B 46107 Ao
TITHIIEPHH 1260 K—l; Meh 8900 ~=- k- C KepocHHa L
M M TEII0EMKOCTD 130 24U TEIIoTa CropaHus 46107 B
'Th 13600 <% | cpmme i et SR ke C Oemnsmma ¢ KT
P M = M TETUIOEMKOCTE P AL
OpoH3BI kr- - C
Temneparypa nJiaBJieHsl TemnepaTypa KATIEHHS
patyp parTyp
CBHHIA 327 °€ BOJIBI 100 °C
0JI0Ba 232%C CIUpTa 78 °C
Ibjia 0°C
¥aeiLHoe 3jieRTpHYEcKoe CONPOTHR/IEHHE, OMI\% (mpu 20 °C)
cepedpo 0,016 HHKETHH 0.4
MeE 0,017 HUXPOM (CIUIAB) 1.1
AMIOMMHHIA 0,028 thexpais 1,2
JKETIE30 0.10

| Hopmaabubie veaosus: gapiense 10° [a, remmepatypa 0 °C
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Dusuka, 9 kace (40952-5/17)

Onemom i sadanusm 1, 2, 4, 11-14, 16, 18 u 19 se1semes nociedoeamensuochn
uugp. Iociedogamensnocis wudp anuceieaiime 6e3 npodenoe, IAHAMBIX
i Opyeux OOnoIHUMETbHIX cuMeon0s. Omeemom Kiadanusm 3 u 15 aeasemca
00HA HUPPa, KONOPAA COOMBEMCIBYEN HOMEDPY RPACHIbHOZ0 omeemda. Omeemom
K 3adanusam 5—10 neanemcen qucio. Edunuubt uzmepenun ¢ oneeme yKavigdmy He
rado. Omeem 3anuniime ¢ Hojie oMegend 6 MEKCcHe pabomsl, a 3amem nepenecuine
¢ BIIAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyioniezo 3adanus,
HAUURAA ¢ HEPeOIl KiaemourH. Kadcobiil cumeol Ruinume ¢ omoeIbHol KiemouKe
& COOMBEINCIGIN ¢ NPUEEOEHHbIMU ¢ Bitanke obpazuamu. Omeembt na 3adanun 17,
20-25 sanumume na BTAHKE OTBETOB Mo 2.

YeTaHOBHTE COOTBETCTBHE MEKIY (PU3HUECKHMHM BEJIMYHHAMY M €JIHHHIEAMH YTHX
penmauH B MexryHapoanoit cucreme exunuil (CH). K xangioit nosunum rneproro
crondua noJdepHTe COOTBETCTBYIOMVIO [O3HIMIO M3  BToporo cronlua
H 3alHMINTe B TAGIHIYy BRIOpaHHEIE ITU(PEI 10T COOTBETCTBY FOIHMH GYKBaMH.

OH3INYECKHE BEJIWMYHUHBI EJUHHIILL (CH)
A) 2IIeKTpHYeCcKoe HalpsuKeHHe 1) xynow (1 Ki)
B) anekTpHYecKoe CoNpoTHBICHHE 2) sartr (1 B1)
B) aneKTpHYeCcKHi 3apsa 3) ammep (1 A)
4y BoinT (1 B)
5) oM (1 Om)
AlB[B

Konupopanse ne gomyckaeres, 2021 .

VYeTaHOBHTE COOTBETCTBHE MeWILy opMyIaMu it pacuéta GHUIMHMecKnX BeIHIuH
JUIS cltydas IPOTeKaHus TOKa II0 YHacTKY LEIH (CM. PHCYHOK) H Ha3BaHHAMH 5THX
BEJIUMHH.

B dopmynax uenomb3oBaHb 06o3Havenust: [/ u {/; — HAPSDKEHWS HA PE3UCTOpPax
R 1 R; coOTBETCTIBEHHO; K| — CONPOTHBIEHHE PE3HCTOPA.

K xammoit nmosmmym nepeoro crondia nojadepure cOOTBETCTBYIONVIO IO3HIHIO
W3 BTOPOro crondma M s3amdimdre B Talmuiy BeOpaHHble THQPH O
COOTBETCTBYIOIUMH Oy KBAMIH.

DOPMVYIJILI DU3HMYECKHE BEJTMYHWHBI
U, 1) obuiee conpoTHBIeHHe YaacTka AB nenn
A) E 2) CHIIa TOKa Ha yuacTke AB rerm
B) U +U, 3) HanpskeHue Ha ydacTke AB 1ienm
4) MO]J.IHOCT]: NIEKTPHUYSCKOI'O TOKA,
BEIJICIIAOMIIAACA HA PE3HCTOPE R 1
Alb

Ortger;

Kaxoli cHer — rps3HBI MM 9HCTHIH — NPH TIPOYMX PaBHBIX YCIOBHAX TaeT
OrIcTpee B COMHEMHYIO TIOTOTY | IoueMy ?

1) l‘pHSHbIﬁ CHET, TaK Kak OH OTpakaeT COJIHEYHEIE JTYYH CHILHEE, UeM YHCT B
2) l‘pHSHbIﬁ CHET, TaK Kak OH MOTI0IMaeT COTHEYHEBIE TVIH B DoJbInei cTeneHn
3] HHCTBIH CHET', TAK KaK OH OTPpayaeT CONHCHYHBIC JIVHH CHIIBHEES, 1eM I'pHBHBIﬁ
43 HHCTBIH CHET', TAK KaK OH IIOTIIONIACT COJTHEYHLIE TYHH B ConbIei cTerneH:

omer ]



@usuka. 9 wiace (40952-7/ 17)

Hporm'raime TEKCT M BCTABLETE Ha MeECTa IPOLYCKOB CJIOBA (CIOBOCOYETAHHS) H3
lTpl{BeﬂéHHOl"O CITHCKd.

YipenmuM B THCKaX YIOPYTYIO MeTAIHYECKYIO JTHHEWKY (cM. pucyHoK). Ecmm
YIapHTE 110 J'IIr‘lHeI“iKe, TO JIHHEHKa H3J1acT 3BYE.

Herounukom 3Byka sgBisercst (A) JIBHKEHHE TEIl.
3ByKoBasi BOIHA NpejcTaBiser cOO0H pacnpocTpaHsIOIMecs B IPOCTPAHCTBE
pazpelkeHHsT W YIUDIOTHeHHS Bo3jiyxa U sapmietcs (B) .
Eemu yuapure mo smHeiike ¢ GoibInell cuioil, To IpH yjlape YBEIHYMATCS

(B) KonedaHui THHeHKH, H COOTBETCTBEHHO YBeIHMUTCS
[N H3/[aBAEMOTO 3BV KA.

Crucoxk cilog i c10¢0codemaniii;

1) 9actoTa

2) aMmIuHTy 1a

3) BBICOTa TOHA

4) TIPOMKOCThH

5) xonebarensHoe
6) PaBHOYCKOPEHHOE
7) MpoAOIBHOMH

8) monepedaHoi

3anmmmTe B TaOIUIy BHIOpaHHBIE QDI 1107 COOTBETCTBY IOIHMH Oy KBaMH.

AlB|B|T

Ortger:

3a 1 MMH. nporeiep BeHTHIATOpa copepmaer 1200 oboporor. Yemy papen
TepHOJI BpallleHHs jTonacTeli BeHTHIIATOpa’

Ortger: c.
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|I| JIérkuii prMar HaxoAUTCA B paBHOBECHH 101 leHicTBueM 1pyxX ciil Cuna F; =6 H.
Uemy paBHa cuia f1a, €cliM JTHHA PhIYara paBHa 25 cM, a Iiedo cHibl Fy papro 15

cM?
A B
F -
1 FZ
Orger: H.

Ha pucyHKe mpejicTarieH rpapuK 2aBHCUMOCTH TeMIIePaTyphl { TBEPJIOTO Tela oT
HOIYYEHHOTO HM KOoJIMHecTBa TennoTsl (. Maeca Tena 2 kr. UeMy papHa yenLHas
TEIIOEMKOCTE BEIICCTRA 3TOTO Tena?

£,°C
400

100

0 250 500 Q. xllx

Tk
OteeT: e
i kr-°C




Dusuka, 9 kace (40952-9/17)

Ha pueynke npeacrasieHsl rpaduki 3aBHCHMOCTH CHIIBL TOKa [ B IPOBOJHUKE OT E B mpomnecce xumeHus Boja Ipespamaercs B map. Kak IIPH 9TOM H3MEHSIOTCH
HanpstkeHust [ Ha ero KOHI@ax [ MeTEIPEX IIPOBOTHHKOB. TeMIIepaTypa i BHYTPEHHSS SHEePIHsl CHCTeME Bojia — rap?
U kakno# BeMUMHEL ONPEIETHTE COOTBETCTBY IO XapaKkTep H3MEHEHHI:
I.A ‘ 1) yBemmuuBaercs
2) yMeHBIIaeTCs
A 3) He 3MeHsAETCA
31 3armre B TaOMuIy BRIOpaHHBIE HMGPH s KakAo#i (QusHueckoil BelIMUMHEL
4 J B ITndp B OTBETE MOTYT HOBTOPSITHCS.
31 TemmepaTypa cHCTEMBI BuyTpennss sueprus
BOJIa — 1ap CHCTEMBI BoJIa — Iap
2 T 1
' I
11 :
1 .
U S S S T— . [Ipeamer TpUIBHHYIM K IUIOCKOMY 3epkaiy. Kak M3MEHHIIHCH IPH 3TOM pasmep
0 1 2 3 4 5 6 UB H300pakeHHs M PACCTOSHHE OT 3epKala 10 H300pakeHus?

Jlias KasK 0¥ BeIHIUHET OTIPE/IETHTE COOTBETCTBY IONIMIi XapakTep H3MEHEHH S

{;l
Yemy paBHO HTEKTPHYECKOE CONPOTHBIEHHE TIPOBO THHKA [ 7 1) yBemmamIACh

2) yMeHEBIIH/I4ach

Orper: Om. 3) He HMEHWIACH
El Kakas u3 undp (1-5) coorseTcTByeT Ha PUCYHKE PeHITEHOBCKOMY H3/IYUEHHIO HA 3armmETe B TabMMITy BHIOpaHHBIe IHQPLI AT KaikaoH (H3HHecKod BeTHIHHLL
IHKaJe EKTPOMArHHTHBIX BOIH? I{udpE! B OTBETE MOTYT HOBTOPHTHCS.

Pasmep mzoOpakenus
“acTOTA TpeaMeTa (OTHOCHTEILHO
pasmepa pejaMeTa)

PacerosHue 0T 3epkaia
J1o m3odpakeHus

Buaumuiit coer

Orger:

HsBectHo, 4ro B 5IEKTPOHHOM o00NOYKe HEHTPAJIBHOTO aToMa M30TOId X
COJEPIKUTCS 5 IEKTPOHOB, & B ATOMHOM SIpe cojtepurcs 6 HeHTpoHoB. CKOIBKO
HY KIIOHOB COJEPKHUTCA B AJpe 5TOro u3oTona?

OTRer:;
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Dusura, 9 knace (40952-11/17)

Ha PHCYHKE TIpEJCTaRIICHBL r'pa([)mm 3ABHCHMOCTH CMEINEHHS X OT BPEMEHH f IIPH

KoJIefaHuax JABVX MaTeMaTHHECKHN MaATHHKOB.
X

Henonksys fannble Tpaduka, BRIOEPHTE W3 MPEUIOKEHHOTO TIEPedHs 06d BEPHBIX
YTBEPIKICHIS. Y KaKHTe HX HOMepa.

1) Yacrorta konebaHui nepBoro MagTHHKa B 2 pasa OOIbLIE 4acTOTHL KomebaHui
BTOPOTO MadTHHEE.

2) MaaTHHKH coBepInaloT KoneOaHHd ¢ 0JHHAKOBOH aMIIIHTY JOH.

3) Ilepuog konebamdii nepporo MasTHHKa B 2 pasa OoJibile NepHoja konedaHui
BTOPOI'O MasgTHHKA.

4) ,[[]THHE{ HHTH IIEPBOTO MaATHHKA MEHBINE JTHHLI HUTH BTOPOIO MaATHHEA.

3) ]_.[eIJBbIﬁ MasgTHHE COBEPINAET 3aTyXalonnie KOJeOaHMs.

Otper:
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Humxe pHBEICHA TaONHNa 3HAYCHUH TEMIIEPATY PRI BEIMECTEA B 3aBHCHMOCTH OT
BPEeMEHH HarpeBaHHd. MomHOCTE HarpepaTes IoCTOdHHE. B HavanILHBLE MOMEHT
BeIecTBO HAXOJHIIOCE B TBEPAOM COCTOAHHH.

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

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

H3 npeioxeHHoro nepevns yTRepikieHni BrIOepUTe d8d IPAPUILHEIX. Y KAKHUTE
HX HOMepa.

1) Temmeparypa mnasneHus semectsa pasaa 300 °C.

2) VYgenpHas TeIIOSMKOCTh BellleCTBa B TBEPJOM COCTOSHHH paBHAa YjelbHOH
TEIUIOEMKOCTH B KHIKOM COCTOSHHH,

3) B wuurepBane pemend or 15 go 20 MMH. YacTh BellecTBa HaXojHIach
B TBEPIOM COCTOAHHH, HaCTh — B JKHIAKOM COCTOIHHH.

4) B wumrepsane spemend 10-25 MHH. BHYTPEHHsASl OSHEPrHS BeIlecTBa
YMEHbIIIAIACK.

5) Moxxao VTBEPHEJIATE, 4TO B MOMEHT BpeMEHH 10 mumH. BCHIECTBEO IIOJIHOCTRIO
HAXOJMIOCH B TBEPAOM COCTOSHHH,

OTtReT:

HeOﬁXOI{I{MO SKCIICPHMEHTATBHO VCTAHOBHUTE, A B B T
3aBHCHT JIA YacToTa KoleOaHHi NpyKHHHOIO

MaATHHE4a OT Macchl TI'py3a. KaK}-’IO "3

VKa3aHHBIX Iap MasgTHHKOB (CM. PHCYHOK)

MOKHO HCHOIB30BATE JUIs ATOMH 1enn? st st ke ke

1y Bul' 2) buB 3) AuB 4 Aul



Dusura, 9 knace (40952-13/17)

YudTenn, Ha YPOKE, HCINOIR3VA IIRJOYKY, KVCOK TEKaHH H 3JICKTPOCKOIL,

TOCIEI0BATCIBHD HpOBéJT OIIBITEL TI0  BIICKTPH3AIHHA. Yenopus IIPOBE/ICHHA
OIBITOR H NOKa3aHHA 3JIEKTPOCKOIIA NPEJCTABICHRE Ha PHCYHKE.

Orerr 1. Ot 2. Omnrit 3.
[Tamouky B HCXOAHOM TTanouky notépnu [Tamouky AOTOTHATENBEHO
COCTOMHHH IO{HECTH O TKAHL U IIO/HECITH, [IOTEPITH O TKAHL

K IIEKTPOCKOITY HE J0TparuBasch, M TIOJIHECTTH,
K BIEKTPOCKOITY HE JIOTParuBasics,
K IEKTPOCKOILY

BriGepute M3 OPEIOKEHHOTO  TIepedHs 06  YTBEPKICHHI, KOTOpHIe
COOTBETCTBYIOT Pe3yIbTaTaM HpOBE,I[éHHHX SECIICPHUMEHTATBHEIX HaﬁJ'[I:O,E[eHHI:'I.
ViakuTe HX HOMepa.

1) Tlamouka sneKTpH3yeTCs IPH TPEHHH O TKaHb.

2) Ilpu TpeHHH IATOYKA H TKAHL NPHOOPETAIOT PABHBIE 11O BEIIHMHHE 3apsijikL.

3) Ilpu TpeHnu nagouKa H TKAHL NPHOOPETAIOT PA3HEIE TI0 3HAKY 3apSIbL

4y Yrom pacxoeHHS JIEHECTKOB SIEKTPOCKOIA 3aBHCHT OT  CTeleHH
Ha3IeKTPH30BAHHOCTH HATOYKH,

5) DnexTpHzallid CBA3aHa ¢ IlepeMellleHHeM O5IeKTPOHOB C OJHOro. Tella Ha
JpyToe.

Ortger:
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s omeema na zadanue 17 ucnoavzyitine BIAHK OTBETOB N 2. 3anumuine
CHAYA1A HOMep 3A0aHUsl, d 3AIMEM OMBEHL K REMY.

Henonbsys pelaar, Tpd Ipysa, ITaTHB W JAHHAMOMETD, cOOEpHTE YCTAHOBKY JUII
HCCIIEOBAHNS paBHOBECHA phrdara, TpH rpysa IoJBechTe clieBa 0T OCH BPaIleHHs
pRIMAra CIeAyIOMMM o0pa30oM: /IBa I'Py3a HA PacCTOSHHH 12 ¢M W OJUH Ipy3 Ha
paceTogHHM 6 ¢M OT ocH. Ompejenure MOMEHT CHIIBL, KOTOPYIO HEOOXOIHMO
NPHIOKATE K IPABOMY KOHITY pEMara Ha paccTogHHH 12 ¢M OT OCH BpamieHus
pergara Jjuis Toro, 4ro0bl OH OCTABAICH B PABHOBECHH B TOPH30HTAILHOM
nonokeHHH. AOcoMIOTHas IIOIPENIHOCTL H3MepeHHt cuibl paBHa +0,1 H,
abcomOTHAS OFPENTHOCTL M3MEPEHHS PACCTOSHMS paBHa £2 MM.

B Gnanke otBeToR Ne 2:

1) 3apucyiiTe exeMy SKCIEPHMEHTATBHOH VCTAHOBKH,

2) zarmmuTe GopMyITY s pacaéTa MOMEHTa CHITEL,

3) YKaKuTe pesynbTaThl H3MEPEHHH NPHIOKEHHOR CHIIBL M JUTHHEI IJ1eda ¢ YYETOM
a0COMOTHEIX TOTpelHocTell HaMepeHHii;

4} sanmInmMre 3HaYEHUE MOMEHTA CHIIBL.

YeTaHOBHTE COOTBETCTBHE MEKLY TEXHHYECKHMH YCTPOHCTBAMH M (DH3HHECKUMH
ABTICHUSAMH, JIEHAIAMHE B OCHOBE HX paboThL.

K xaxmoit nmozunuu nepeoro croiadia unojadepure cOOTBEeTCTBYIONYVIO IO3HIHIO
U3 Broporo crondma H 3amdmare B TaOmuny BoeiOpaHHbie ITHQPH  TIOJ
COOTBETCTBYIONAMH OYKBaMH.

TEXHH‘]ﬁCKI/]E OUBHMYECKHE ABJIEHUA
YCTPOHUCTBA

A) TPOEKIHOHHBIH anmapaT 1) TemnoBoe AeHCTBHE IEKTPHYECKOTO TOKA

B) DIEKTPHIECKAad IITHTA 2) MarHiHTHOE ,[leﬁCTBHe DIMERTPHHECKOIO TOKA
3) oTpakeHHe CBeTa
4) IIpeIoMIIEHHE CBETa

Alb
Ortper:
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IIpounmaiime mexcm u epinoinume zadanusn 19 u 20.

Cayx jaejbPpuHOB

Cpem Beex CHCTEM OpraHMsMa Jelib(pUHa OHd M3 caMbIX MHTEPECHBIX —
ciyxoBasg. OcHOBHBIE cBejleHHst 00 OKpyKaomei o6cTaHoBKe Jielb(hiH oIy daer
¢ IOMOLILKD cayxa. TIpH 3ToM OH HCHONB3YeT 3XONOKAIMIO: aHATH3HPYET X0,
BOSHHUKAIONIEE TIIPH OTPAKCHHH H3JABAEMEIX HM 3BYKOB OT OKpPVIKAIONIHX
HOpeIMETOB. DX0 JIaéT TOUHBIE CBEJEHHUS HE TOIBKO O INOJIOKEHHH HPEeIMETOB, HO
1 o0 Mx BeuHHeE, popMe, MaTeprale, T.e. MO3BOISET JeIbDHHY CO3aTh KapTHHY
OKPVIKAIONMIETND MHPA HE XYHe HIH Jame JIVUIIe, YeM C© IMOMOIIBIO 3PEeHHA.
Jenms(uHbl BOCIPHHAMAIOT aKyCTHUECKHE KOIeOaHMsI, YacTOTBl KOTOPBIX [OYTH
B 10 paz Gomnee BHICOKHE, UeM MOMKET BOCIPHHITEH HeNIOBeK (CM. pHcyHOK). OHH
¢loco0HBI CHBINATE 3BYKH, MOIMHOCTH KOTOpIX B 1030 pas HEKe J0CTYIIHBIX
CIIVXY YeI0BEKa.
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JlManazoHE! 3BYKOBEIX HaCTOT, BOCIIPHHHAMAEMBIX PA3IIHYHEIMHA
JKMBOTHLIMH U HEJIOBEKOM

YIIBTpasBYKOBBIE CUTHAIIBI, TIOCHUTAEMbIE JENB(MHHOM, NPEACTABISIOT co00
HOCIIEIOBaTENIEHOCTE KOPOTKHX HUMITYIIBCOB ([IETHMKOR), HMEIONHX JUTHTEIBHOCTE
mopsaka 0,01-0,1 Me.

Jms Toro, uroOHl cUrHanm ObLT OTPAXKEH IPeIsITCTBHEM, MHHHUMAILHEIH
JMHHEHHBIA pasMep 3TOro MPErsTCTBHA JOJKeH OBITH He MeHBIIE JUIMHBLL BOJIHEI
HOCBIIAEMOTO  3BYKA. Hemonb3oBaHue YIBTPa3ByKa IO3BOIBIET OOHAPYIKHTH
HpejMeTHl MEHBITHX Pa3MepoB, HeM MOKHO ObIIO OBl OOHAPYIKHEB, HCHOIL3YS
Ooliee HM3KHE 3BYKOBBIE HacTOTHL KpoMe TOro, MCIOIB30BAHHE VIILTPA3BYKOBBIX
CHTHAJIOB CBA2QHO C TeM., HTO VIBTPa3BYKOBasg BOIHA HMEeT OCTPYIO
HAMpPaBIeHHOCTh H3IYYEHHs, YTO OYEHL BAKHO I OXOJNOKAIMH, W HaMHOI'O
MejUIeHHee 3aTyXaeT IIPH PAcIPOCTPAHeHHH B BOJIE.

Jenbdun Taxke cnocobeH BOCIPHHHMATL OYEHB clladble OTpakEHHBIE
CHIHAJIBL 3BYKOBOH wacToThl. Hampmmep, oH IpexpacHO 3aMedaeT MAaleHBKYIO
PEIOKY, IOSBHBIIYIOCSA cOOKY Ha paccTosHUH 50 M.

MoskHo ckazaTh, 4T0 JelbhHHE 00IagaeT ABYMS THIIAMH CIyXa: OH MOKET
HAMPABICHHO, BIIEPE, MOCHIIATL W IPHHHMATE YIETPa3BYKOBOH CHIHAI H MOXKET
BOCIIPHHUMATH OOBIMHbIE 3BYKH, TIPHUXO/SIIHE CO BCEX CTOPOH.
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Jimst  TIpHHATHS  OCTPO  HAIPABIEHHBIX  YIBTPa3BYKOBEIX  CHTHAIOB
y JenbpHHa MMeEETCH BBITAHYTas BIEPE] HIGKHSI YEIIOCTh, 1O KOTOPOR BOJIHBI
INO-CHIHATA TMOCTYIAIOT K yXY. A JIII IPHHATHS 3BYKOBEIX BOIH OTHOCHTEILHO
Huzkux dactor, orT 1kl 1o 10 k', mo GoxaM ronoBwl genb(uHA, I7le KOTIA-TO
V JAJeKHX MPeJKOB JIeIL(HHOB, JKUBIMIMX Ha cyme, ObUIM OOBIKHOBEHHBIE YIIH,
HMEIOTCS HAPYIKHBIE CIIVXOBEIE OTBEPCTHS, KOTOPHIE TIOYUTH 3apOCiIH, OJJHAKO
3BYKH OHH TIPOIIYCKAIOT [PEKPAcHO.

BriGepure ABa BepHBIX YTBEPKJIEHHS, KOTOPEIE COOTBETCTBYIOT COJIEPIKaHMIO
TEKCTA. 3alMIIATe B OTBET UX HOMEpa.

1) HHH ONOIOKaIH ,[leI[I:ClJHH HCIIOIB3YET PajgHOBOIHBI IMHPOROIO JHAIA30HA
HaCTOT.
2) JUIMEenbHOCTL  YIIBTPasBYKOBBIX HMIYJILCOB, TOCBUIAEMBIX  JeIb(hyHHAMI,

He TpPeBLITaeT 107¢.

3) ¥mMeHHe BeNUKOIENHO OPHEHTHPOBATECA B IIPOCTPAHCTBE  CBA3aHO
Y IeNbhHHOB ¢ HMX CHOCODHOCTBIO M3IyYaTh M IPHHUMATL 3BYKOBBIG
H VIILTPa3BYKOBEIE BOJIHEL

4) Henbhuub! HCNOMB3YIOT HHOPAZBYK IS OOITEHHS,

5) V menbtuna Golee IMHMPOKH JHAIA30H BOCHPHHHMACMEIX 3BYKOBBIX HacTOT
IO CPABHEHHIO C JIeTYYHMH MBIITAMH,

Orger:

Mdan omeemoe na zadanusn 20-25 ucnoavzyitme BIAHK OTBETOB M 2.
Sanumume cnavaia nomep 3adanus (20, 21 u m.o.), a 3amem omeem na Hezo.
Hoansui omeem Ha radanusa 20, 21 u 22 doaowcen codepricamb He HIOABKO
OIMgem Ha 80RPOC, HO U €20 PA3GEPHYIIOE, T0ZHYECKH CeA3ANHO0e 0D0CH0saN e,

Moxer mu gensdun, Hemomkays curdan dactoroil 100 xl'm, olHapyxurh
HPOIUTBIBAIOILYIO BIEPEAH MaleHBKYIO PHIOKY pasMepoM 5 cM? CKOpoeTh 3BYKa

" M
B BOJle IpHHATE paBHO# 1500 —. OTeRer noscHUTe.
c

B crakan, K AHY KOTOPOTO NPHMOpPOKEH KyOHK JIbja, HaluBaoT Boay. HameHuTes
I (I-I CCIIH M3MEHHTCH, TO KaK) YPOBCHE BOJBI B CTAKAaHE, KOIrjJa., IoaTasB, J'l'é,[[
BCIUIHIBET? OTRET MOACHHTE.

Ha Oenoii OyMare kpacHBIMH HepHHIAMH HaIlHcaH TeKCT. YIacTes IIH YUeHHKY
HpPOYECTh TEKCT Yepes KpacHoe cTekno? OTBET NOICHHTE.
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Han 3adanuit 23-25 neodxodumo 3anucame noaHee pelienue, eKuoYaONEee
zanich Kpamiozo ycaogus zadaun (Jawo), zanuce dopmyi, npumenenue
KOMOPHIX Heodxo0umo u docmamouno 048 peienus 3q0aui, a MAKdICe
MameMamuiieckue npeoﬁpa’msamm i pacqé'mu, npusodxu(ue K nuciosomy
OIeeIny.

o " 2
B IpAMON  HHXPOMOBOH IIPOBOIIOKE C IUIOHIAJLID  CEYMCHHA I M~ cuma
HOCTOSHHOTO ToKa paBHa 1 A, KakoBo HalpsKeHHe MEHKILY TeMH TOUKAMH 3TOH
NPOBOJIOKH, KOTOPEIE HAXOJATCS JIPYT OT APYTa Ha PacCTOSHHH 2 M7

Illap maccoifi 5 Kkr, APWKYIMECA € HEKOTOPOH CKOPOCTLIO, COYIapsercs
€ HENOJBHKHBIM [IaPOM, ITOC/IE YETo IMaphl ABIKY Ted BMecTe, ONpeienre Macey
BTOPOTO [Hapa, €C/IH OpH yape noTepsHo S0% KHHeTHUECKOH SHEPIHH.,

Bricota nnmotHel ragposnekTpocTanin (1'2C) cocraBiger 20 M, KILJ[ I'DC
paeen 90%. CkolBKO HacoB MOXKET CBeTHTh laMIia MomfHocTeio 40 Bt mnpu
HPOXOKIECHAN depes WIOTHHY 8 T BoJbI7

He 3abydeme nepenecmu ece omeemst ¢ Onauxi omeemoe Nel u Ne 2
& coomeemcmenn ¢ HHCHMPYKINel o ¢binoTHEHNI0 Pabonsl.

ITpoeepome, umobel Kadxcowvili omeem 0bl1 3anUCAH pAOOM ¢ HOMEPOM
COOMBEMCIEYIONE20 3A0ARUA,
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Homep xomniekTa 060pyaoBaHus, HCMOIb3YEMOro npu
npoeeneHuu 3xkzamvena no PUIUKE

Ne KHM

Ne koMILIeRTA
oGopyaoBaHns

Ne mecTa yUacTHHRA
(3anoAHACMCA SPYUHYIO)
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HOMEP KUM

HHCTPYRIIHS 110 BBINOJTHEHHIO patoTh

Ha BrImonHeHHe 3K3aMeHATTHOHHOM padoTel o (H3HKe OTBOAMTCS 3 Haca
(180 MHHYT). DK3aMeHalMOHHAs padoTa BKIoUaeT B cedd 25 3alaHuii.

Oreerel Kk 3amaamaM 1, 2, 4. 11-14, 16, 18 u 19 sammcrBaoTes B BHIE
HOCIeA0BATENBHOCTH 1Mgp. OTBeTOM K 3ajaHmsM 3 | 15 gpugercs ojHa 1Mdpa,
KOTOpasl COOTBETCTBYET HOMepY HpaBHILHOTO oTBeTa. OTBeTHl K 2ajaHusM 5-10
3AIMCBHIBAKOTCA B BUJIE LETOT0 YHEIa WIM KOHEYHOH JecaTHIHOH ApolH ¢ yuértoM
VEKa2aHHEIX B OTBeTe eJuHHI. OTBeT 3alliINTe B HOIEe OTBETa B TeKcTe padoTel,
a sareM IepeHecure B OnaHK orseroB No 1. EAMHMIEI M3MepeHMs B oTBeTe
VKa3bBaTh He HaJo.

K samammsam 17, 20-25 crneaver jgark pa3BépHYTHI oTBeT. 3ajaHus
BBIIONHSIOTCH Ha OnaHke orseroB Ne 2. 3amuimmre cHauaja HOMEp 3ajaHMi,
a 3areM OTBeT Ha Hero. OTBeTHI 3anmckBaiite 4éTko u pazbopumpo. 3ajanue 17
SKCIIEPUMEHTANBHOE, W UM €ro BBUIONHEHHSI HEOOXOJMMO BOCHOIB30BATHCH
nadopaTopHLIM 000pY IOBAHHEM.

[Ipu BLIUHCTIEHHIX paspernaercs HCTIONL30BATh THHEHKY
H HENPOTPAMMHPY EMBIH KalIbKyIATOP.

Bee Onmankn sanonmsiorcss SPKAMH HEPHBIMH HepHHIaMH. [lomyckaeTes
HCTIONL30BaHHe TeleBoH HIH KaUWUISPHOMH pyUKH.

IIpu BHIIONHEHHH 3aJaHHUI MOMKHO IONB30BATHCH HYEePHOBHKOM. 3amucn
B YePHOBHKE, 2 TAKKe B TEKCTe KOHTPOJILHBIX H3MePHTETLHBIX MaTepHasloB
He YUHTBIBAKOTCS IIPH 0LeHHBAHAN PadoThL

Bamner, nmonvuennbie Bamu 3a BBIIONHEHHBIC 3aJaHMA, CYMMHPYIOTCH.
[MTocTapaiiTeck BHITONHHTE Kak MOKHO OoMNbIIe 3aJaHMil 1 HaOpaTh HauboIbIee
KOIIHHecTBO 0aon.

[oene saBepimenust paboThl NpoOBEphTE, YTOOR OTBET Ha KajJI0€ 3ajaHHe
B Oankax otBeToR Ne 1 1 Ne 2 OvuI 3anmcaH 1O IPARHIBHEIM HOMEPOM.

JKenaem ycnexa!

Konupopanse ne gomyckaeres, 2021 .

Hmwxe npupejeHb! CIpaBOYHEIE JaHHBEE, KOTOPHIE MOTYT HOHanoOHThed Bam
IIPH BBIIOJNHEHHA PaboTHL.

I[e CHTHYHLIE NPHCTABRKNI

Hammenopanne O0o3HaveHne Manoxurens
rHra r 10°
MeTa M 10°
KHIO K 10°
TeKTo r 10°
canTH ¢ 10°°
MUILIH M 1077
MUKPO MK 10°°
HAHO H 1077
KoncraHThI
YeKOpeHHe crol0IHOTO a/leHHs Ha 3eMie g=10 :_2
2
IPaBHTAIMOHHAS TIOCTOSHHAS G=67-10" H—N;
KI'
CKOPOCTh CBETA B BaKyyMe =310 %
SNIEMEHTAPHBIH SIeKTPHICCKAH 3aps e=1,6-10"Kn
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IaoTHOCTH YiesbHas
" I TeIoTa o Tl
KI' KT : 4200 G [ i
Genzun 710 o JIpeBeciHa (COCH) 400 = TSR SR A kr-"C 1apooOpasoBaHus BOIbI ™
TeIIoTa
K KT TETUIOEMKOCTD 2400 2K e A
CIIHPT 800 o napadyun 900 - s . Ecmpa%mm 9,010 —
KEPOCHH 800 = T8I 900 X TemIoéMKocTE haa | 2100 L — 2510 A
P Wi 2 kr-°C IIABICHHS CBHHIIA ’ KT
T KT TEMIOEMKOCTh Jox TEIUIOTA TUIABJIEHHs 1 JIK
MAac/Io MalIMHHOE 900 > ATFOMWHHIH 2700 w2 —— 520 i G P 7810 W
s JIx TEILIOTA ILIABIEHHI JTx
KI' KI' 500 o 7l
BOJIA 1000 — MpamMop 2700 — TRHREMIEE NG i °C oloBa ol
M M
- ,
KT KT TemoéMrocTs maka | 400 A - TeILIoTa ILIaBeHns naa | 3,3-10° LS
MOTOKO HEIbHOE 1030 A IHHK 7100 3 kr- C KT
M M
P - By
- X TeroémMKkoceTh e | 400 A - i 2,9:10° 1LY
BOJia MOPCKast 1030 — CTallh, KETE30 7800 — kr- C SIEpTR L
M M - R 2
TemIo8MKoeTh omoBa | 230 A = I B 46107 Ao
TITHIIEPHH 1260 K—l; Meh 8900 ~=- k- C KepocHHa L
M M TEII0EMKOCTD 130 24U TEIIoTa CropaHus 46107 B
'Th 13600 <% | cpmme i et SR ke C Oemnsmma ¢ KT
P M = M TETUIOEMKOCTE P AL
OpoH3BI kr- - C
Temneparypa nJiaBJieHsl TemnepaTypa KATIEHHS
patyp parTyp
CBHHIA 327 °€ BOJIBI 100 °C
0JI0Ba 232%C CIUpTa 78 °C
Ibjia 0°C
¥aeiLHoe 3jieRTpHYEcKoe CONPOTHR/IEHHE, OMI\% (mpu 20 °C)
cepedpo 0,016 HHKETHH 0.4
MeE 0,017 HUXPOM (CIUIAB) 1.1
AMIOMMHHIA 0,028 thexpais 1,2
JKETIE30 0.10

| Hopmaabubie veaosus: gapiense 10° [a, remmepatypa 0 °C

Konupopanse ne gomyckaeres, 2021 .
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Onemom i sadanusm 1, 2, 4, 11-14, 16, 18 u 19 se1semes nociedoeamensuochn
uugp. Iociedogamensnocis wudp anuceieaiime 6e3 npodenoe, IAHAMBIX
i Opyeux OOnoIHUMETbHIX cuMeon0s. Omeemom Kiadanusm 3 u 15 aeasemca
00HA HUPPa, KONOPAA COOMBEMCIBYEN HOMEDPY RPACHIbHOZ0 omeemda. Omeemom
K 3adanusam 5—10 neanemcen qucio. Edunuubt uzmepenun ¢ oneeme yKavigdmy He
rado. Omeem 3anuniime ¢ Hojie oMegend 6 MEKCcHe pabomsl, a 3amem nepenecuine
¢ BIIAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyioniezo 3adanus,
HAUURAA ¢ HEPeOIl KiaemourH. Kadcobiil cumeol Ruinume ¢ omoeIbHol KiemouKe
& COOMBEINCIGIN ¢ NPUEEOEHHbIMU ¢ Bitanke obpazuamu. Omeembt na 3adanun 17,
20-25 sanumume na BTAHKE OTBETOB Mo 2.

YeTaHOBHTE COOTBETCTBHE MEKIY (DH3HUECKUMH NOHATHAMHE M HPHMEPAMH HTHX
nousaTui. K ka0l HO3MIMH IepBoro cToldlla HoAdepHuTe COOTBETCTBYIOMIYIO
HO3HIMIO M3 BTOPOTO ¢TONOIAa W 3aldImuMTe B TadIHIly BHIOpaHHBIE IHQPH 0O
COOTBETCTBYIONIMH OV KBAMH.

OH3NYECKHE TTOHATH A [TPUMEPLI
A] []JI‘BH'-IQCKI{H BEIIHYHHA ]] l'IpOCTDI::] MEXaHMEM
B) eauHula GU3HIECKOH BeTHUHHE] 2) KHHeTHYecKas YHeprus
B) ¢usudeckuii mpudop 3) paBHOMEPHOE JBHIKECHHE
4) pblYaikHbIC BECH!
5) METp B CEKyHIY
A|lB|B
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YCTAaHOBHTE COOTBETCTRBHE MeX/IY (GOPMYIAMH JITT pacuéra GU3HIecKuX BelHaHH
[PH PABHOMEPHOM JIBHGKEHMH TeJa 110 OKPYKHOCTH M Ha3BAHHAMM YTHX BEIHYHH.
B ¢opmynax uenonszoBansl obo3Hadenns: T — mepuoj obpamenus; R — pajauyc
OKPYKHOCTH.

K kax10# mosuiyy nepporo ¢Tosdna rno0epure coOTBETCTBYIONIY IO TIO3HITHIO H3
BTOPOTO CTONOIIA W 3auuliTe B Tadnuiy BeIOpaHHBEIE LHQPE 107
COOTBETCTBYIOIMMMHE Oy KBAMH.

DOPMVYIIBI GOHU3MYECKHE BEJIMYHHBL
1 1) nHHelHas CKOPOCTh
) T 2) IEHTPOCTPEMHTENLHOE YCKOPEHHE
2R 3) TNpoHAeHHBIH Iy Th
E) T 4) wmactoTa oOpamnieHus
AlB
OrBer:

JloduTensM MopbidadlTh ¢ MOMOINBIO KOMbS (OCTPOrH) BaKHO YUHTHIBATE, YTO
BHIMMOE IIOJIOKEHHE IJI:I6]:1 HE COOTBETCTBYET eé peallbHOMY ITIOIIOMEHHIO, Kaxkoe
CIL!IBH‘:ICCI{OB gBIIeHHEe OOLACHIET CMENIeHe BHIMMOID IIOMOMEHHS Tela 11Ol
BOJIOH?

1) TpelomieHHe cBeTa
2) paccesHHe cBeTa

3) JAMcIEepCcHd CBeTa

4) TOTJIOMICHHE CBETA

omer ]
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[TpounTaiite TekeT M BCTABBTE Ha MeCTa IPOIYCKOB CIOBA (CITOBOCOUETAHHT) H3

npmae,ué HHOI'O CITHCKA.

Kamens, niogdponieHHEi BRepX 3 TOUKH |, coBeplIaeT MajieHHe B TOPMO3SIeH
ero jpmxenne atMocdepe. Tpaexropms BWKeHMS KaMHS m300pakeHa Ha
pHCVHKE.
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B monoxennn 1 KuHeTHUecKas SHeprust Kamus (A) ero
KHHETHUHECKOH SHepTrHH B nonoxkeHun 3. [ToTeHnHanbHas SHEPIHs B MOTOKeHAH |
(B} MOTeHIMAILHOH sHepruu B noinoxeHud 3. Ha yuacrke

1-2  cunma Tpenus cosepimaer (B) paboty. Ilpum oToM
BHYTPEHHSS PHepIrus KaMHs B IIporiecce Jpmxermt (17) .

CRICOK /106 Ul C1060COUNEHIARNIL:
1) paBHa

2) Oombire

3) MeHbIIe

4) MOMOMHTEILHBIH

5) OTpHIATEILHEIA

6) YBEIHYHBAETCH

7) YMEHBIIAeTCH

8) He H3MeHseTcs

3anummre B TabMUIy BRIOpaHHBIE IAQPHI 110]] COOTBETCTBY IOIMMH Oy KBaMH.

AlB|IB|T

OTBer:

Konupopanse ne gomyckaeres, 2021 .

JlBe opHMHAKOBBIE MEH3VPKH ¢ pasHbMH EHIKOCTAMH - YPaBHOBCIIEHEL Ha

PHMaXHBIY Becax. B l'IepBOI"i MEH3YPKE HaxOIUTCH BOJA. Onpe,uemme INTOTHOCTE
KHJIKOCTH BO BTOPOil MeH3ypKe. OTBET OKPYTIIHTE JI0 AECATHIX.

. I
Ortger: —

Yuenux BeIONHAT jafopaTopHyio pafoTy 10 HCCIeAOBAHMIO  YCIOBHI
PaBHOBECHS JIETKOrO phluara, Pesylbratsl U CHI M HX IUIeY, KOTOpBIE OH
HOTYYWIL, TIPEJICTaBIeHE B TabIIuIe.

F| H f| M Fz H !'g M
? 0.4 50 0.8

‘-IeM_v paeHa ciina Fh CCIIH phIMar HAXOJIHTCH B I:lf:ll‘.‘»H&'.’fBeCI'II»‘Ir,"’l

Ortger: H.
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3aBACHMOCTE TeMIlepaTyphl | Kr BOJBI OT BpeMEHH IIPH HEIPepHIBHOM
OXNJIKJTICHHAH TIPEICTaBIICHA Ha rpa(bmce, Kaxoe KomHiIecTBO TEIUIOTE BBLICTHIIOCH
P OXJIaKTEHIH BOJIB 710 TeMIIEpaTypPhI 3aMep3aHus?

1,°C
20
0 — it
10 20 30 40 ' 60 T, MuH.
) s e e e e e '
Ortger; KkJK.

Uemy parHO o0Iee CONPOTHRICHHE YHACTKA I1eIH, W200pakEéHHOro Ha PHUCYHKe,
ecmi Ry =100M K =100M, R =2 OM, Ry =2 OM?

Ry
R; Ry

% !
L

Otger: Om.

o

MomnHoeTs TaMIEL HAKAIMBAHWA OPH BKIIOUMEHHUH B CeTh ¢ HanpsnxeHueMm 220 B
coctapnger 60 Br. Yemy Oyaer paBHa MONHOCTE, MOTpedIsgeMast JaMIIOH, ecin eé
BKIIOWHTE B ceTh ¢ HanpsmxeHueM |10 B? ComnporupieHue J1aMIIBI CUHTATH
HEH3MEHHEIM.

Ortger: Br.

24
b
CKOILKO MPOTOHOB COAEPIKAT APO W30TONa HeoHa |, Ne?

Ortger:

Konupopanse ne gomyckaeres, 2021 .

Boja, oxnaxiénnas npeJBapHIENbHO 0 TEMIEPaTyphl  KPHCTALIM3aLMK,
Ha"YHHACT KPHCTALTH3OBATHC. Kak B Iponecce KpHCTAUIH3AITHA H3MEHACTCH
TEMIIEPATYPa M BHYTPEHHA SHEPIHA cMeCH Bojia — 1éx?
JLmst ka0l BeIMMUHEL OIIpe/ielIuTe COOTBeTCTBYIONIHI XapakTep H3MeHeHHs !

1) yBemuuMBaeTcs

2) yMeHBIIAeTCH

3) He W3MeHseTCH
3amamre B TaOMUIY BRIOpaHHBIE HGPE st KakAol (u3HUecKod BeIHIHHEL
1Tutpel B OTBETE MOTYT IIOBTOPITHCH.

TemmepaTypa cmecu
BOJIA — JIE]T

BuyTpennss sneprug
CMeCH BOjia — JIEJT

CHHI{ﬁ JI¥4Y CBETA IIEPeXOJHT H3 BO3IYXA B CTEKIIO. Kax msmensoTes IIpH 5TOM
JUIMHA €BETOBOH BOJIHEI B CKOPOCTH PACIIPOCTPAHEHMS CBETOBOTO JIyya?
JList Kax 1ol BeIMMUHEL OIIpeJIeIHTe COOTBeTCTRY IO XapaKTep H3MeHeHHs:

1) vyremmuBaeTcs

2) yMeHbIaeTcs

3) He M3MeHfETCH
3amamure B TaOMHIy BRIOpaHHBIE IM(PE U KakA0l (u3Hueckoi BelTMIMHEL
1{utpsl B OTBETE MOTYT IIOBTOPATHCH.

JlTuHa ¢cBeTOBOI BOTHEL CropocTh

PaciIpoOCTpaHEHI CBETA
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E Ha pucyHke npupe/jieHs! rpadMky 23aBUCHMOCTH TEMIIEPATYPEI { OT BPEMEHH T JIBYX Ha pucynke mpexnctabien ¢parment [lepHOIMMECKOH CHCTEMBI XHMHYECKHX
Tel OJMHAKOBOM MACCHI, M3TOTOBIEHHBIX M3 Pa3HBIX BEIIECTB M BRLICIAIONIHX snementos J|.U. Menneneesa.
Egifamsoe KOTHYECTRO TEINIOTH B ¢ IHHHIYY BpeMeHH. [IepBoHauaibHo BeImecTBa ™ Au| S0 Lg| o T 2 Pb| % Bi 8 Po] 55 AL] % Rn
JHIACH B JKHIKOM COCTOSTHHH. s o E— s . i e e
197 204,61 204,37 207,19 209 [210] [210] [222]
t.°Cy

Henonesys tabmuiyy, M3 OpeUIoKEHHOTO NEpedHs BHIOCPHTE 06a  BEPHBIX
YTBepIKAeHHA. Y KaKHTe HX HOMepa.

1) B pezymprare Gera-pacniajia sijpa BHCMYTa o0pasyeTcs s/[po CBHHIIA.

2) B pesyibrate anbga-pacmiaja spa NoloHH: o0pazyeTes Spo BHCMYTA.

3) Hapo mmgo \canep}m'r 120 meiirpoHOB.

4) He#TpajbHeii aToM cBHHIEA coAepkHuT 207 3/IeKTPOHOB.

0 f il 5) Ilpu 3axBarte spoM 30/10Ta HEHTPOHA 3apsI0BOE HHCIIO S/Ipa He H3IMEHHTCS.

W3 mipupe1€HHBIX HIDKe YTBEpK/ICHHUI BEIOepHTE ded IIPABHIILHEIX W 3aIIHIINTE HX
HOMepa. Orser:

1) Temneparypa KpHUcTAILTHZAIMH BelllecTea | HITKe, 4eM BelllecTBa 2.

2) BemecTro 2 MOMHOCTHIO MEPEXOJHT B TBEPAOE COCTOSHHE, KOrJa HauHHaeTcs
KPHCTATM3AIIHA BENecTBa 1.

Ha rpaduie BO3AYX-CTEKIO CBETOBOH IIyd YacTHUHO OTDPAXKAETCS, YaCTHYHO
TIpeIoMIIeTes (CM. PHCYHOK).

3) VYpienbHas TeIwIoTa KPHCTAIUIH3AIHH BeIecTRa | MeHBIe, YeM BelecTRa 2.

4) VYienpHag TeINIOSMKOCTL BEmecTBA | B JKHAKOM COCTOSHHH OOIIBINe, HeM
BelecTsa 2.

5) B TeuenHme npomexyTka BpeMeHH (—f; 00a BelllecTRa HAXOJUIHCE B TBEPIOM
COCTOSHHH.

Ortger:

Yron oTpakeHus paBeH IPUMEPHO

1) 85° 2) 60° 3) 30° 4y 20°

omer. ]

Konuposanue He gomyckaeted, 2021 .
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Yuurens Ha ypOKe, HCHONB3YS KATYHIKY, 3aMKHYTYIO HAa TalbBaHOMETD,

U TIOIIOCOBOM MAarHuT, TOCIIEI0BATC IBHD l'lpOBéH ONBITH 110 HAOMIOIeHHIO
ABJICHMA SJ'[(?KTPOMEIFHHTHOﬁ HHIY KITHH. ,[[BPDK&HPIS[ Marmdra H [NOKa3aHHs
raapBaHOMETPA NPefCTABIICHLL HA PHCYHEE.

H3 npepniokeHHOTO TepedHs BHIOEPUTE ded YTBEPHSICHHS, COOTBETCTBYIOIIHX
HpO'Be,E[éI{HBIM OILITAM. YKaKHTE UX HOMEDPA.

1) BenuunMHa HHIYKIHOHHOTC TOKA 3aBHCHUT OT IeOMETPHHYECKHX pa3MepoB
KaTY IIIKH.

2) Ilpu H3MeHEHHH MarHUTHOTO MOTOKA, NPOHU3BIBAIONIETO KAaTYIIKY, B KaTYIIKE
BO3HHKAET 3IIeKTPHIeCKHil (MHIYKIIHOHHELH) TOK.

3) Benwuuna HHIYKIHOHHOTO TOKA 3aBHCHT OT CKOPOCTH H3MEHEHMS MarHUTHOTO
IOTOKA, LPOHU3BIBAIOIETO KATYILIKY.

4) HampapneHde HHIYKIHOHHOTO TOKAa 3aBHCHT OT TOIO, yBelIHMHBAeTCs WHIH
YMEHBITAESTCS MATHHTHBIH TIOTOK, IPOHM3BIBAIONHH KaTYIIKY.

5) Hanpasiende HHAYKIMOHHOIO TOKa 3aBHCHT OT HAUPaBIEHMS MalrHHTHBIX
JHHUHA, IPOHUBEIBAIOIIAX KaTYIIKY .

Ortger:

Konupopanse ne gomyckaeres, 2021 .

s omeema na zadanue 17 ucnoavzyitine BIAHK OTBETOB N 2. 3anumuine
CHAYA1A HOMep 3A0aHUsl, d 3AIMEM OMBEHL K REMY.

Henonpsyg mratae ¢ My proi, NOABMKHBI OIOK, HHTE, 2 Tpy3a U JHHAMOMET],
coOepure OSKCIEPUMEHTAIBHVIO YCTAHOBKY IS HM3MepeHHs padOTH CHILL
YOPYTOCTH TIPH PaBHOMEPHOM TOJBEME TPY30B ¢ HCHONE30BAHHEM IOJBHKHOTO
Omoxa. Onpenenure padoTy, coBeplIaeMyIO CHIIOH YIIPYrOCTH LPH HOJEEME JBYX
rpy20B Ha BeIcoTy 10 cm. ADCOMOTHAS HOTPeNIHOCThH W3MEPEeHHA CHIIBI papHA
+(),1 H, aGcomoTHast OrpenHocTh H3MEPEHMs paccTOSHUS papHa 0,2 ¢M.

B Gnanxke oTBeToB Ne 2:

1) cpenaiite pucyHOK SKCIIEpAMEHTATBHOH YCTAHOBKH,

2) samumdTe GopmMyity A pacuéra paboThl CHIBI YIPYTOCTH;

3) yKaKHTe Pe3VIbTATHl TPAMEIX H3MEPEHUil CHIEL YIPYIOCTH M IyTH
€ VIETOM a0COMOTHEIX HOTPeITHOCTeH H3MepeH I,

4) 3apMIIvTe 3HAYEHUE paboThI CHIIBI YIIPYTOCTH.

YeTaHOBHTE COOTBETCTBHE MEXIY HaVYHBIMH OTKPBITHAMH H HMEHaMH y'-l'éH])IX,
KOTOPLIM  3TH OTKPRITHA [pHHAICHAT. K KKIOH TO3HIH nepporo CTOJ'[SL[&
HOI[E)EIJH‘TE COOTBETCTBYIONTY IO TMO3HITHIO H3 BTOPOIO C'TD.TI6]J.EI,

HAVYYHBIE OTKPBLITHSI YUYEHBLIE
A) Teopus NIPHIHBOB H OTIHBEOB 1) H. Hreoton
b) mBixenue MBUILIEI B Karlie BOJBI 2) DO. Pesepdopn
3) P.DBpoyn
4) A. Bombra

OtReT:
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IIpounmaiime mexcm u epinoinume zadanusn 19 u 20.

310poBbe YesloBeka 0 3arpsisHeHIe 0KRPYRaIoNeii cpeibl
B Imociae jHee CTONICTHE YCTIOBEHCCTBO B HOITHOH MeEpe O0CO3HAI0, 9T0 MHOT'HE
GOTIe3HA HEMOCPeJICTBEHHO CBA3aHBI ¢ 3arpi3HeHMEM aTMoc(ephl W BOJHBIX
PECYPCOB, ¢ HeJOOPOKAYECTBEHHEIMH TIPO/TY KTAMH.

HACHeACTBEeHHOCTE
20%

ofpas Hu3EH
50 %

OKPYRAIIAS
cpeza
20%

cHCTeMa

3ADABOOX PAHEHHA
10 %

3aBHCHMOCTE FIOPOBEA HACCIICHMA OT pasHbIx l.l]ElK'[ﬂpO‘B

OrpomMHoe  KOIMYECTBO  3arpssHAIONMAX — BEIIECTB  BhIOpachBaerTcs
B OKPYJKAIOMIYIO Cpejly B PeszyibTaTe TeXHOTeHHEIX aBapui U c0oeB B CHCTeMax
TexHudeckoro obecredeHmst. CoTHH  THICAM  aBTOMOOHIIEH, KypCHPYIONIHX
B GOJIBIIMX TOpojax, BHIOPACKIBAIOT B BO3AYX TOHHBI YITIEBOJOPOJIOB M APYIHX

BEIECTB, KOTOPEIE PAa3araiores Moja JeficTBHEM YIBTPadHOIETOBRIX Iydeit

1 o0pasyIoT SJOBHTHIE TYMAHEI.

OrzensHOR npodaeMoi SRISTETCS 3arps3HeHNe TOBEPXHOCTHEIX H IOJ3EMHEBIX
HCTOYHHKOB BOJBL B INPOMBIIUIEHHO Pa3BUTBIX CTpaHax Hambolee HacTo B Boje
PerHCTPHpYeTCS MOBLIICHHOE COIEPKaHHe JKele3a, (ropa, MapraHIg, XIOpPHIOB
U ap. CMEBEEB ¢ CeNbCKOXO3AHCTBEHHBIX HONEH a30THEIX yI00peHuH 3HAMHUTEIBHO
MOBBIIAET COAEPKaHHEe B BOJE OTHOCHTEILHO Oe3BpEIHBIX HUTPATOB, KOTOPHIE,
OJIHAKO, MOTYT TPEBPAaIiaTECi B ONAcHBIE HUTPUTHL [lonaB B KPOBL, HHTPHTE
COCJMHSIOTCS ¢ I'eMOITIOOMHOM H TEM CaMBIM PE3KO YMEHBINAIOT cHOCOGHOCTH
KPOBH BEHIIIOIHATE CBOK) INIABHYIO (pVHKITHIO.

OnacHple 718 3/0POBbS BELIECTBA ¢ IPYHTOBBIMH BOJAMH MOIYT HoNajgarh
B MECTHBIC HCTOYHHKH IIMTEEBOIO BojocHaOkeHms. OlaceH Takke IIEepexo]
SArpSBHAIONIMN  BEIIeCTR M3 IOMBEI B TPOJVKTH IHTaHHA. HHTeHCHBHOE
HCTIONB30BaHAE SIOXHMHKATOB B CENBLCKOM XO034HCTBE NPHBOIHT K HAKOIUIEHHIO
HeCTHIMMJIOB B HouBax. B Takux pafioHax wamie, 4eM B JIPYTHX, POKIAIOTCS JIeTH,
CTPAJAIOITHE THKETBIMY 3a00IEBAHIAMMY, BBIIIE 3a00/1€BaEMOCTh CPEIH HACEIICHHS.

Konupopanse ne gomyckaeres, 2021 .

BriGepure ABa BepHBIX YTBEDKJCHHS, KOTOPHIE COOTBETCTBYIOT COJEPIKaHHIO
TEKCTa. 3alHIIUTe B OTBET UX HOMeEpA.

1) OO6paz ®H3HH W OKPYKaIOMmas cpejia B OJUHAKOBOI CTENeHH BIMAIOT HA
3I0POBBE HACETICHHMS.

2) OGpa3zoBanye 9JOBHTHIX TYMAHOB CBS3aHO ¢ TEXHOTCHHBIMH (PaKTOPaMU.

3) 3arpasHeHHe TIPYHTOBBIX BOJI MOJKET OTPa3sHThCA Ha KadecTBe IPOJIYKTOR
MOJIOMHOH H MACHOH HNPOMBINUICHHOCTH.

4) 3/0poBhe UeTOBEKA OIPeETSIeTCs, IMABHBIM 00Pa30M, eT0 HACIECTREHHOCTHIO,

5) HUTPHUTH He Npe/CTaBIAIOT OMACHOCTH IS 3/I0POBES YEIOBEKA.

OTtReT:

Hdan omeemoe na zadanus 20-25 uncnoavzyiime BTAHK OTBETOB M 2.
Sanummumne cnavana nomep zadanun (20, 21 u m.o.), a 3amem omeem na nezo.
Ioanwtii omeem na radanus 20, 21 u 22 dorscen codepiicamb He MOABKO
Omgem Ha 80RPoc, HO U 20 PA3eEpuynoe, J10ZHeckl cea3annoe obocHoeane.

Ha PHCVHEE INPEIcTaB/IeHBl SKCIIEPHMEHTAIbHLIE JTaHHBIE 110 BBIE)IJOCE{M OKCH/IAa
YIepola H CMEPTHOCTH OT OonesHei CEpllia H OpPTraHOB JBIXaHHA B TEHCHHE
HECKOIIBKHX JIeT [IA OJHOI'0C H3 PETHOHOB. Kako#i BEIBOJX MOKHO CJINIaTh I10
pesvkTaTaM IpecTaRIeHHBIX JIaHHBIX? OTBET HOSICHHUTE,

CMepTHOCTH

CO, cae’/m* (oT éﬁsggﬁgﬂa "::1}1?9(.'1:;1]':'
24 H OprasoB AbIXAHHA) 1,4
20 l 1,3
16 1,2
12 / 1,1
8 Oxcupg yraepona b 1,0

1

|
1956r. 1957r.  1958T.

Tlog repMeTHYHO 3aKPBITBIM CTEKISIHHBIM KOJIAKOM
HAXOJHTCS 3aBI3aHHBI HAZYTHI PE3MHOBEIA IIAPHK
(eM. pHCYHOK). M3MeHHTCH, W eIl M3MEHHTCS, TO Kak
00BEM IIapHKa, eclIi OTKAYATE YACTHYHO BO3YX H3-110]]
Kommaka? OTBeT NOSCHUTE.

Vs
O Boagyxa
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JIBa CIIMPTOBBIX TepMOMeTpa — OOIBINOH H MalleHBKHI — ¢JIeNIaHbl H3 0JIHHAKOBOIO

MaTepHana. BoIbION TepMOMETp 3HAYHTENHHO TSKENEE M COJEPIKHT,
COOTBETCTBEHHO, OONBIIVIO Maccy COHPTA. 1epMOMETpPHl ONYCTHIH B /IBa
OJIMHAKOBBIX HeOOIBINMX CTAKAHIHKA ¢ OJTHOBPEMEHHO HATHTHIM B HHX KHITITKOM
H JOKITAIHCH YCTAaHOBICHH TEIUIOBOIO PABHOBECI B CHCTEME TEPMOMET]D — BOJIA.
OnHHAKOBYIO M TEMIIEPATYPY MOKaKyT TepMOMeTpEI? OTBET HOSCHHTE.

Hasn zadanuit 23-25 neobxedumo 3anucamb ROJIHOE pelienue, eKiioudaioniee
sanuce Kpamrkozo ycaosusa zadaun (dano), sanuce dopmyn, npumenenue
KOHIOpPHIX HeoDX00uUMo U OOCHIAMOYHO 0.5 penieHus 3adauu, a HaRdice
Mamemamuieckie npeodpazosann U pacHémet, APUCOOANNE K HUCTO08OMY
omeeny.

Teno maccoit 2 Kr majgaer ¢ BHICOTH 20 M M3 COCTOSHMA TIOKOS B B MOMEHT V/apa
M

o 3emmo mmeer ckopocTs 14 —. Uemy papen Moayih paloThl CHIIEL
[+

COMPOTHBICHHA BO3TY xa?

; - M
CBHHIIOBas 11yJist, TIOJIETEB K Nperpajie co ckopocThio vy = 200 e HpoOHBaeT

ny M
€& M BBLIETAET CO CKOPOCTBIO U, = 100 =. Ha CcKOJIbKO IPajycoB Harpelach
o

Ty 711, €CITHA Ha €& HarpeBaHue Nonuio 65% BeUIEIUBIIETocs KOIHIECTRA TETIOTH?

B amomuHmeBnii xanopumerp maccoil 50 r Hammro 120 T BOJE M oHyINEeHA
cuHpalt conpoTHeieHreM 2 OM, TOIKIOYEHHas K HCTOMHUKY HalpspxeHHeM 5 B.
3a xaxoe BpeMsl KalopuMeTp ¢ Bojoil Harpeercs Ha 12 °C, ecnu noTepu SHepruu
B OKpPYKAIONYIO cpedy coctaBmsnoT 20%7

He 3abydeme nepenecmu ece omeemvt ¢ Onanxu omeemos Nel u Ne 2
€ coomeemcmenii ¢ uncmpymmeﬁ RO 6BIROTHER IO paﬁomw.

Hlpogepome, amodsr Kaxncoviii omsem Gui1 3anUCAN PROOM € HOMEPOM
COOMBEMCHIGYIOEZ0 3a0aHUA.

Konupopanse ne gomyckaeres, 2021 .



Homep xomniekTa 060pyaoBaHus, HCMOIb3YEMOro npu
npoeeneHuu 3xkzamvena no PUIUKE

Ne KHM

Ne koMILIeRTA
oGopyaoBaHns

Ne mecTa yUacTHHRA
(3anoAHACMCA SPYUHYIO)

6
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HOMEP KUM

HHCTPYRIIHS 110 BBINOJTHEHHIO patoTh

Ha BrImonHeHHe 3K3aMeHATTHOHHOM padoTel o (H3HKe OTBOAMTCS 3 Haca
(180 MHHYT). DK3aMeHalMOHHAs padoTa BKIoUaeT B cedd 25 3alaHuii.

Oreerel Kk 3amaamaM 1, 2, 4. 11-14, 16, 18 u 19 sammcrBaoTes B BHIE
HOCIeA0BATENBHOCTH 1Mgp. OTBeTOM K 3ajaHmsM 3 | 15 gpugercs ojHa 1Mdpa,
KOTOpasl COOTBETCTBYET HOMepY HpaBHILHOTO oTBeTa. OTBeTHl K 2ajaHusM 5-10
3AIMCBHIBAKOTCA B BUJIE LETOT0 YHEIa WIM KOHEYHOH JecaTHIHOH ApolH ¢ yuértoM
VEKa2aHHEIX B OTBeTe eJuHHI. OTBeT 3alliINTe B HOIEe OTBETa B TeKcTe padoTel,
a sareM IepeHecure B OnaHK orseroB No 1. EAMHMIEI M3MepeHMs B oTBeTe
VKa3bBaTh He HaJo.

K samammsam 17, 20-25 crneaver jgark pa3BépHYTHI oTBeT. 3ajaHus
BBIIONHSIOTCH Ha OnaHke orseroB Ne 2. 3amuimmre cHauaja HOMEp 3ajaHMi,
a 3areM OTBeT Ha Hero. OTBeTHI 3anmckBaiite 4éTko u pazbopumpo. 3ajanue 17
SKCIIEPUMEHTANBHOE, W UM €ro BBUIONHEHHSI HEOOXOJMMO BOCHOIB30BATHCH
nadopaTopHLIM 000pY IOBAHHEM.

[Ipu BLIUHCTIEHHIX paspernaercs HCTIONL30BATh THHEHKY
H HENPOTPAMMHPY EMBIH KalIbKyIATOP.

Bee Onmankn sanonmsiorcss SPKAMH HEPHBIMH HepHHIaMH. [lomyckaeTes
HCTIONL30BaHHe TeleBoH HIH KaUWUISPHOMH pyUKH.

IIpu BHIIONHEHHH 3aJaHHUI MOMKHO IONB30BATHCH HYEePHOBHKOM. 3amucn
B YePHOBHKE, 2 TAKKe B TEKCTe KOHTPOJILHBIX H3MePHTETLHBIX MaTepHasloB
He YUHTBIBAKOTCS IIPH 0LeHHBAHAN PadoThL

Bamner, nmonvuennbie Bamu 3a BBIIONHEHHBIC 3aJaHMA, CYMMHPYIOTCH.
[MTocTapaiiTeck BHITONHHTE Kak MOKHO OoMNbIIe 3aJaHMil 1 HaOpaTh HauboIbIee
KOIIHHecTBO 0aon.

[oene saBepimenust paboThl NpoOBEphTE, YTOOR OTBET Ha KajJI0€ 3ajaHHe
B Oankax otBeToR Ne 1 1 Ne 2 OvuI 3anmcaH 1O IPARHIBHEIM HOMEPOM.

JKenaem ycnexa!

Konupopanse ne gomyckaeres, 2021 .

Hmwxe npupejeHb! CIpaBOYHEIE JaHHBEE, KOTOPHIE MOTYT HOHanoOHThed Bam
IIPH BBIIOJNHEHHA PaboTHL.

I[e CHTHYHLIE NPHCTABRKNI

Hammenopanne O0o3HaveHne Manoxurens
rHra r 10°
MeTa M 10°
KHIO K 10°
TeKTo r 10°
canTH ¢ 10°°
MUILIH M 1077
MUKPO MK 10°°
HAHO H 1077
KoncraHThI
YeKOpeHHe crol0IHOTO a/leHHs Ha 3eMie g=10 :_2
2
IPaBHTAIMOHHAS TIOCTOSHHAS G=67-10" H—N;
KI'
CKOPOCTh CBETA B BaKyyMe =310 %
SNIEMEHTAPHBIH SIeKTPHICCKAH 3aps e=1,6-10"Kn
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IaoTHOCTH YiesbHas
" I TeIoTa o Tl
KI' KT : 4200 G [ i
Genzun 710 o JIpeBeciHa (COCH) 400 = TSR SR A kr-"C 1apooOpasoBaHus BOIbI ™
TeIIoTa
K KT TETUIOEMKOCTD 2400 2K e A
CIIHPT 800 o napadyun 900 - s . Ecmpa%mm 9,010 —
KEPOCHH 800 = T8I 900 X TemIoéMKocTE haa | 2100 L — 2510 A
P Wi 2 kr-°C IIABICHHS CBHHIIA ’ KT
T KT TEMIOEMKOCTh Jox TEIUIOTA TUIABJIEHHs 1 JIK
MAac/Io MalIMHHOE 900 > ATFOMWHHIH 2700 w2 —— 520 i G P 7810 W
s JIx TEILIOTA ILIABIEHHI JTx
KI' KI' 500 o 7l
BOJIA 1000 — MpamMop 2700 — TRHREMIEE NG i °C oloBa ol
M M
- ,
KT KT TemoéMrocTs maka | 400 A - TeILIoTa ILIaBeHns naa | 3,3-10° LS
MOTOKO HEIbHOE 1030 A IHHK 7100 3 kr- C KT
M M
P - By
- X TeroémMKkoceTh e | 400 A - i 2,9:10° 1LY
BOJia MOPCKast 1030 — CTallh, KETE30 7800 — kr- C SIEpTR L
M M - R 2
TemIo8MKoeTh omoBa | 230 A = I B 46107 Ao
TITHIIEPHH 1260 K—l; Meh 8900 ~=- k- C KepocHHa L
M M TEII0EMKOCTD 130 24U TEIIoTa CropaHus 46107 B
'Th 13600 <% | cpmme i et SR ke C Oemnsmma ¢ KT
P M = M TETUIOEMKOCTE P AL
OpoH3BI kr- - C
Temneparypa nJiaBJieHsl TemnepaTypa KATIEHHS
patyp parTyp
CBHHIA 327 °€ BOJIBI 100 °C
0JI0Ba 232%C CIUpTa 78 °C
Ibjia 0°C
¥aeiLHoe 3jieRTpHYEcKoe CONPOTHR/IEHHE, OMI\% (mpu 20 °C)
cepedpo 0,016 HHKETHH 0.4
MeE 0,017 HUXPOM (CIUIAB) 1.1
AMIOMMHHIA 0,028 thexpais 1,2
JKETIE30 0.10

| Hopmaabubie veaosus: gapiense 10° [a, remmepatypa 0 °C
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Onemom i sadanusm 1, 2, 4, 11-14, 16, 18 u 19 se1semes nociedoeamensuochn
uugp. Iociedogamensnocis wudp anuceieaiime 6e3 npodenoe, IAHAMBIX
i Opyeux OOnoIHUMETbHIX cuMeon0s. Omeemom Kiadanusm 3 u 15 aeasemca
00HA HUPPa, KONOPAA COOMBEMCIBYEN HOMEDPY RPACHIbHOZ0 omeemda. Omeemom
K 3adanusam 5—10 neanemcen qucio. Edunuubt uzmepenun ¢ oneeme yKavigdmy He
rado. Omeem 3anuniime ¢ Hojie oMegend 6 MEKCcHe pabomsl, a 3amem nepenecuine
¢ BIIAHK OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyioniezo 3adanus,
HAUURAA ¢ HEPeOIl KiaemourH. Kadcobiil cumeol Ruinume ¢ omoeIbHol KiemouKe
& COOMBEINCIGIN ¢ NPUEEOEHHbIMU ¢ Bitanke obpazuamu. Omeembt na 3adanun 17,
20-25 sanumume na BTAHKE OTBETOB Mo 2.

YeTaHOBHTE COOTBETCTBHE MEKIY (H3MUECKHMH BEIMUYMHaMM M HpuSopaMu,
TIpeHAZHAYCHHBIME IS H3MepeHus 9THX BenuduH. K Kak0H [O3UINA IepBoro
crondua noAGepHTe COOTBETCTBYIONYID IO3ZHIMID W3 BTOpOro croidua
3ANUINTE B TAOIHITY BRIOpaHHEIE IUQPEL 0] COOTBETCTRBYIONIHMH Oy KBaMH.

PU3HMYECKHE BEJIMYHHBL [TPUBOPLI
A) BI&KHOCTDL 1) OGapomerp
B) atMmociepHoe JaBieHHe 2) KallOpHMETp
B) macca 3) HCHXpOMeETp
4) TepMOMeTp
5) PBIYAKHLIC BECHI
AlB|B
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YeTaHOBHTE COOTBETCTBHE MEXKIY (hopMyIaMu 1 pacuéta GHUIMMecKiX BeIHH
M Ha3BaHHAMH THX BelnauH. B dopMyIax Henons30BaHe 0003HadeHH: | — cHiIa
TOKa, R — CONPOTHBIIEHHE IPOBOIHUKA; I — BPEMIL

K xawmjolt nosuimm nepeoro crondia nojdepure cOOTBETCTRYIONYVIO IIO3HITHIO
U3 Broporo crondima M 3amdimare B TaOmuiy BeIOpaHHBIE ITHQPH  TOJ
COOTBETCTBYIOIUMH OYKBaAMH.

DGOPMVYIIBL OUIMYECKHE BEJIMYHUHEI
A] It ]] HaIpaeHHe Ha KOHIAX ITPOBOJIKH
By IR 2) BIeKTPHUYECKHH 3aps/l, IPOXOIAIi uepes
HONEepPeTHOE CeUeHHe MPOBOIHHKA
3) pabota BIeKTPHIECKOro TOKA
4) MOMNTHOCTEL BIEKTPIMECKOre TOKa Ha
HPOBOTHHAKE

OTReT:

B nyerwmsx B Oez00avHy0 1MOroy HOYBIO CTAHOBHTCS XOIOIHO, XOTS JHEM
BO3JVX IporpeBaeTes 0 BLICOKHX 3HaudeHHH Temmeparypsl. Benw ecth olnaka,
TO MOTEPH SHEPrHH B arMocdepy vMeHbmaoTess. llosToMy HpH  IyeToit
00MaYHOCTH Pa3sHOCTH MEKIY JHEBHOH M HOYHOH TeMmmepaTypamMd Ha
HOBEPXHOCTH 3eMIN YMEHBITIASTCH.

Kakoe wsnyvuenme oTBedacT 3a PAa3HOCTE HOYHBIX TeMIEpaTyp B O0JaqHYIO
u Oezo0naunyio noroay?

1) TEILIOBOE M3IYUeHHE 3emmu

2) ramma-usnydenue ColHia

3) yIbTpadMOIeTOBOE H3JIyUEHHE
4) COIHECYHBIH BeTep

OrtgerT: I:I



Dusuka. 9 wiace (40938 -7/ 17)

HpO‘TﬂT{lﬁTﬂ TEKCT H BCTaBLTE Ha MeCTa IPOIIYCKOB CIIOBa (CJ’I.OBOCO‘:IBTEIHHSI) H3

TIZ[JP[BBI[é HHOT'O CITHCKA.

CroromuoH ky OHK H30 JIbJIa U CBIPOE SO OIYCTHIH B XKHIKOCTE (CM. PHCYHOK).

Ha xyOuk n sii1io co cTOpoHEl KHIKOCTH JeHcTByer (A)
Jlna kyOuka BHTankmparomas cuna (b)
a IIOTHOCTE KyOuka (B)
cuia Tshxect (1)

CHITY THKECTH,
IDIOTHOCTH KuakocTH. Jlma sita
BRITAIKUBAIONIEH CHITHL

Crucox cios 1 crogocodtemanuii:
]) CHIIA TAKECTH

2) dpxXHMETOBa CHIIA

3) atMocdepHoe gaBlieHHe

4) Gonpine

5) MeHbIe

6) YpPAaRHOBEIIHBAET

7) TpeBbBIIAeT

3anumnuTe B TaOMHILy BHIOpaHHEBIE HHGPHL HOJ COOTBETCTBYIOIHMH Oy KBAMH.

AlB|IB|T

OrTReT:
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Ha PHCYHKE [pecTaBlIeH r'paq;m{ 3aBHCHMOCTH KOOPAHHATH X OT BpPEMEHH { JId

TelNa, JBIKYIIErocs BAoIL ocH Oy,
oM

201

=204

Uenmy paBeH IyTE Tella 3a 6 ¢ OT Havala JBHKeHUs !

OTReT: M.

|I| Ha prcyHKke nokasan npoduik derymeii 1mo MopepXHOCTH BOJIEI BOIHEI

V. CM
2

SNWAWAWA
T

1 \7’/ 14\2y28 35/ 42 x. oM
B

OmnpejemaTe JITHHY BOTHBL

Ortger: CM.

Temmeparypa B nabopatopuu nojjepikueaercs pasnoit 20 °C. B mnomemeHune
nalopaTopru BHOCAT JBa MejHbIX Opyeka. Ilepsriii Opycok mmeeT macey 5 K& M
HavalbHYIo Temiepatyvpy 100 °C, a Bropoif — maccy 2 kr ¥ teMmneparypy 200 °C.
IlepBrIii Opycok KramyT cBepxy BToporo. Kakyio HpHMepHO TemuepaTtypy OyayT
MMeTh 00a OpycKa IIpH JOCTIKeHHH TeIUIOBOTO paBHOBeCHs?

Orger: i 5
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Yemy papHO o0Imiee CONPOTHBICHHE YUACTKa IENH, W300pakEHHOTO Ha pHCYHKE,
ecmu i =20m Ky, =4 0M, R3=100Mm, R,= 10 OM?

R

3

1 2
L ]
J L
R4
OrBeT: Om.
J-.[\f'-l CBETA IIEPEXOIUT 13 CTEKNIA B BO3AVX, IPETOMIFNCH Ha 1 2 3
rpanuie pasjena Isyx cpej. Kakoe w3 Hanpasinenwii 14 A

COOTBETCTBYET IPEIOMIEHHOMY JTyHY 7

Orper:

, W06 .
CKOILKO IIPOTOHOB COJIEPKHT SIIPO H30TONA HONOHMA gy Po ?

Orger:
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B uHeprmManbHON cHeTeMe oTcuéra OPYCOK CKONB3HT € YCKOPEHHEM BHHU3 IO
HAKIIOHHOH INIOCKOCTH. I[eﬁcm}-’ﬁ)ume Ha HETO CHIIBL Ir‘l'306p«.'l)KeHbI HA PHUCYHEC.
Kak mMemsnoTes 1o MeEpe CITYCKa HOTCHITHAILHAS YHEPIHA 61)}'01{3 H €T0 IIOJIHadz
MeXaHH9IecKas SHeprus?
N
F

P

e

e mg

JLmst ka ol BeIMUHEL OIIpe/ielIuTe COOTBeTCTBYIONIHI XapakTep H3MeHeHHs !
1)  yBelmuuBaeTCs
2) yMeHBIIAeTCH
3) He m3MeHseTcs

Sarmmure B Tadimiy BoIOpaHHBIE TAGPH A Kak10H (GU3HIeCKOH BeTHIHHBL

ITudpet B 0TBETE MOTYT MOBTOPATHCA.

]._[O'TeHIJ,Ir‘IElJ'II:HaH SHEPTHA ITommag MexaHHdecKaq
Opycka SHEpIHd OpycKa

B nponecce TpeHmst 0 MENK CTEKITHHAS TAJNOMKA HPpHOOpEa MOIOKHTENLHEIH
sapajl. Kak Opy 5TOM M3MEHWIOCH KOIHYECTBO 3apsS/KeHHBIX YaCTHIL HA NAJOYKE
U IENKEe IPH YCIOBHH, 9TO 0OMEH aTOMAMH IPH TPEHUH He TPOUCXOIHIT?
JUis kak 10 BeJIMYHMHBI OIPEIETHTE COOTBETCTBY IO XapaKkTep H3MEHEHHS:

1) yremmuunack

2) yMeHBIIHIIACh

3) He H3MEHWIAch
3amumure B TabiMIYy BRIGpaHHBIE THQPH U KaKI0H QHIHMECKOH BeIMIHHEL
ITudpst B 0TBETE MOTYT MOBTOPSATHCA.

Komauectpo IEKTPOHOB Komugectso IIPOTOHOB
Ha [MENKe B MATCpHAIIC TIAJIOYKH
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El Ha pucyHke npejcTaplieH rpaduK 3aBHCHMOCTH KOOP/MHATEL X OT BPeMeHH # s El Ha rpanmne BO3JyX-CTEKIO CBETOBOH JIy4 YacTHYHO OTPAKAETCs, HaCTHIHO
Tena, JBWKY IErocs BIols ocu Ox. TIPEIIOMIIIETCS (CM. PHCYHOK ).
oM

0

—~

t\ L.¢

1 2

Henonsays annuie rpaduka, BefepuTe H3 IPeUTOKEHHOTO NIEPedHS 064 BePHEIX
YTBepIKIeHHs. YKaKHATe X HOMepa.

1) Moy s nepeMelnieHus Tena 3a Bpems ot 0 Jo f3 paBeH Hy IO,
2) B Moment BpeMEHH 1) Temo HMENIO MAKCHMAILHOE YCKOpPEHHE.
3) B MOMEHT BpeMEHH 3 TEIO HMENIO MAKCHMATBHYIO 110 MOIYIIIO CKOPOCTS.
4) MOoMeHT BpeMEHH f3 COOTBETCTBYET OCTAHOBKE TeJla,
5) Yuactok rpajuxa BC coOTBETCTBYET PaBHOMEPHOMY JBHKCHUIO Tela, $20° 2y 40° 3) 50° 4y 70°

OTRer:; Orteer: |:|

Hirke npuBeneHa TalblMIA 3HAYEHWH TeMIIEPaTypPHl BOJBL NIPH €& HArpeBaHWUH
B Cocyiae B onpe,u;enéﬂﬂue MOMEHTBI BpPEMEHH. MO]]IHOCTB HarpepaTelIs
MOCTOSTHHA,

YToII IpeIOMIIeHHsT paBeH IIPHMEPHO

Bpens, MHH. 0 1 2 3 4 5 6 7
Temmepatypa, °C 20 50 80 | 100 | 100 | 100 | 105 116

3 npeuioKeHHOTO HepeyHs YTBepiKIeHH BLIOepUTe déd IIPABMILHEIN. YKAKHTEe
HX HOMeEpA.

1) Yepe3 6 MuH. OT Havuajla HATPEBaHHA BCS BOJA HAXOAWIACH B Tazoo0pazHOM
COCTOAHHH.

2) VYienbHas TEIUIOEMKOCTH BOJBI B JKHIKOM COCTOSHHH paBHA YJAEIBHOH
TEIUTOEMKOCTH B Ta3000pa3HOM COCTOSHHH.

3) B Teuenne 3—-5 MHH. 9acTh BOJIBl HAXOJHMIACE B KHKOM COCTOSHHH, 4acTh —
B ra3o00pa3HOM COCTOSHHH.

4) B npomeskyTke BpeMeHH 3—5 MHH. BHYTPEHHs DHEPTHA Hapa He H3MEHSIach.

5) MoxHO yTBep#k/JaTh, 4TO MOMEHT BPEMEHH 3 MMH. COOTBETCTBYET HAUAIy
TIporecca KHIIEHHS BOJIEL

Ortger:

Konuposanue He gomyckaeted, 2021 .
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YueHHK l'Il}DBéI[ SECIICpHUMEHT 11O H3VHIEHHEY BLITAJTKUBAIOIEH CHIIBI,

,IlﬂﬁCTB)’IOIll&ﬁ Ha TeJNo, MOJHOCTBIO MOTPYHKEHHOE B JKHIAKOCTH, HPHUEM I
SKCIEPHMEHTa OH HCHONBE30BAIl Pas/IHYHBIE HHIAKOCTH H CIVIONIHBIC THIHHIPE
PasHLIX OGLéMO'B, HE3TOTOBIEHHLBIE 113 PA3SHBIN MATEPHATIOB.

PﬂS}"J’IbT&TI)I IRCHEPHMEHTAIEHEIX H3MEPEHHIH o0BéMa MHIHHIPOR vV

W BBLITAIKHBAIONEH CHIBI Fap: (¢ yKazaHHEM NOTPEIIHOCTH H3MEPEHHd) Ul
Pa3IMYHBIX IMIHHAPOB H KHAKOCTEH OH NpeAcTaBl B Tab/IuIe.

3

Ne omerra KuakocTs Marepnan I, enr Fapm. H
IHJIHHApa

1 BOJIa AMOMHHHT 40 04+0,1

2 MAacio ATMOMAHMIH 90 0.8+0.1

3 BOJIA cTalb 40 0.4+0,1

4 BOJIA CTAIh 80 0.8+0.1

Beibepure W3 NpeANoKeHHOTO  IepeduHs odea  YTBEPHICHMS,  KOTOPHIS
COOTBETCTBYIOT DPE3VIRTATAM TMPOBEIEHHEIX OSKCIICPHMEHTATHHEIX H3IMEpPeHHit.
YKa)HTEe MX HOMEpa.

1) Brrrankupaommas Cila He 3aBHCUHT OT IIOTHOCTH MaTepyania IHITHHpa.

2] BLHBAHKIIBE{IOHLEIH CHIIA HE 3aBHCHT OT BH/14 KHIKOCTH.

3] BLHBAHKIIBE{IOHIEIH CHIIA YBCIIHYHBACTCA IIPH VBEIIMYCHHH oObéMa Tema.

4] BLHBAHKIIBE{IOHLEIH CHIIA He 3aBHCHT 0T 00LéMa Tea.

5) BeltankuBaromas cuia, JEHCTBYIOMAS HA TeIO NPH TOTPYKEHHH B MAaclo,
QOJIBIIE BHITATKHBAIOINEH CHIIBL, JEHCTBYIOIIEH Ha TO TEJIO IIPH HNOTPYIKEHHH
B BOJY.

Ortger;
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s omeema na zadanue 17 ucnoavzyitine BIAHK OTBETOB N 2. 3anumuine
CHAYA1A HOMep 3A0aHUsl, d 3AIMEM OMBEHL K REMY.

Henonb3ys 0cBEeTUTENb ¢ MOAEIBIO IPEIMETa, HaIPaB/EIOMY O, JIMH3Y 1 U 2Kpan,
coOepure ONTHHMECKYID VCTAHOBKY U M3yHUeHHs CBOHCTE M300pakeHus,
MIOIIYME@HHOI'0 ¢ HOMOIIBID coOupatomedt muxzel 1. Ilomyuwre m3olpakenne
HpeMeTa, PACHONOKEHHOTO Ha paccTodHMH 18 oM oT JHH3bL AGcomoTHas
HOTPEIHOCTE H3MEPeHH PACCTOSHUS PABHA +2 MM.

B Grnanke oreToBNe 2:

1) eenaiire paey HOK SKCIICPUMEHTAILHON YCTAHOBKH, VKA3aB X0 IVUeil B JIHH3E,

2) yKaKuTe Pe3yibTATHl H3MEPeHHs PacCTOSHUS OT OpejMera 0 JIHH3EL
M paceTOAHMA OT JIMH3bI 10 H300paKeHUs ¢ YUETOM al0coMOTHOH NOTPEITHOCTH
H3MEPEHHS;

3) copmymupyiite  BRIBOJ O cBoHerBax  m3o0pawkeHms  (MHHMOE — HITH
JEHCTBUTEIBHOE,  VMEHBINEHHOE  HWIH  VBeIWYeHHoe,  [paAMoe  WIH
IepeBEpHY TOE ).

YeTaHOBHTE COOTBETCTBHE MEK/TY TEXHHIECKHMHA YCTPOHCTBAMI H (DH3AIECKAMH
ABICHMAMH, JICHAIHEMHE B OCHOBE HX pElﬁOTbI,

K ka0l MO3HIMH TlepBoTo cToNdNa NOAOEPHTE COOTBETCTBYIONYIO MO3ZHIAIO
U3 BTOpOro cronbma u sammmure B Tabmuiy BeiGpadHHbie MUGPB 1O
COOTBETCTBYIONTAMH OYKBAMH.

TEXHHUYECKHE DUSHYECKHE
YCTPOUCTBA ABJIEHHA

A) DIEKTPHIECKAad IITHTA ]) TEILIOBOE JIeHCTBHE SIIEKTPHIECKOIO TOKA

E) nposkextop 2) MarHHMTHOE JIeHiCTBHE IeKTPHYECKOTo TOKa
3) oTpaieHHe cBeTa
4) TpenoMIIeHHe CBeTa

Al|B
Ortper:
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IIpounmaiime mexcm u epinoinume zadanusn 19 u 20.

O npupoje TpeHns

Korma peur wmuer o TpeHHM, pasiuualoT TpH (U3HMUYECKUX SBICHHS:
COIIPOTHBIICHHE IIPH JABIKEHHH Tella B WHIKOCTH HIIM rase ()KH,[[KOG T].')EI-H-‘Ie);
COIPOTHBJIEHHE, BO3ZHHMKAIONIEE, KOTJa TeNO CKOIL3HT [0  KakoH-HUOYIb
MMOBEPXHOCTH (’Ipelme CKOIIBKCHHA, HIH CYXO0e TpeHI‘Ie); COIIPOTHBIIEHHE,
BO3HMKAIOMIEE TIPH KaueHHH OJHOTO Tejla 10 MOBEPXHOCTH JPYroro (TpeHue
KavIeHHs ).

]._[epBBIe HCCIICTOBAHHA TPEHMA, © KOTOPBIX MBI 3HAeM, OBLITH IIPOBEIEHL]
Jleonapao pa Bupum npamepro 500 ser Haszaxm, OH H3Mepal CHIY TPeHMS,
JICHCTBYIONIYEY — HAa  JlepeBdHHBIe  Opyekn (B opMme  TPSIMOYTOIBHBIX
HapaJUIe/IeNUIeI0B), CKOIB3MIIAE 110 JOCKe, IPHYEM, cTaBd OpYCKH Ha pasHbIe
rpadgy, OIlpejeisl 3aBHCHMOCTL CHIEBI TPEHH OT INIOMIAMH OIIOPLL Ho pa6om
Jleonapy1o la BUHYH CTaIM H3BECTHBI V/KE TOCIE TOTO, KAaK KIACCHYECKHE 3aKOHBI
TPeHMS CKOJIEKEeHNUS. ORI BHOBL OTKPHITHL (PPaHITY3CKUMH VHeHEIMH AMOHTOHOM
u Kvnonom B XVII-XVIII Be. Bor Tpu 2akoHa, KOTOpEIe HANIIIH CBOE JlanbHelimee
HOJITBEPK JEHAE:

1) Benuumaa cuibl TpeHus F HOpsMO IPONOPIHMOHANBHA BellMYHHE CHIILL
HOPMATLHOI'O JaBieHust N Tejla Ha NIOBEPXHOCTE.

2) Cua TPEHHA HE 3aBHCHT OT IIMONIa H KOHTaKTa MEHIY TTIOBEPXHOCTAMH.

3) KoadpprmaenT TpeHns 3aBUCHT OT CBOHCTB TPYITIMXCS MOBEPXHOCTEH,

AMOHTOH H K_YJ'IOH OOBICHSITH IPOHCXOKICHHE TPEHHA JOBOJIILHO ITPOCTO.
O0e NOBEPXHOCTH HEPOBHLIE — OHM [OKPHITHI  HEGONBIIMMH  ropSamu
W BIIAJHHAMH (eM. pUCYHOK). [IpH IBHKEHHM BRICTYIIBI LSIUISIOTCS JAPYT 3a Jpyra.
Just Toro uTOOBI BTAIIUTh TeIO Ha «ropd», K HeMy HYKHO IIPHIOKHThL
onpeaenéHnyo cuny. Eenn BTy Golnblne, TO ¥ ¢Hila Hy/KHa Hobonsime. YToOw
YMEHEIITHTE TPeHHe, Ha/10 VOPaTh BEICTYIIEL

—

O
—P

Ha camom jgerme mexaHusM TpeHus Oollee CIOXKHEIL Pacemorpum
COBPEMEHHBIE TIPE/CTABIEHHMS O TPeHHMH uepes YIPONEHHYIO Mojenb. [Ipu
arpyboii»  oOpaboTke  noBepxHOCTEH  (NpONIYIBBACTCA  3HAYMTEIBHAS
IMEePOXOBATOCTE) TPeHHe B HAuOONBHICH CTEIeHH CBAZAHO C MEXAHHMeCKHM
3aLeIUIEHAEM MEKITY «ropOamuy.
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IIpu oGpabotke (muimdoBaHuK) MOBEPXHOCTEH MEXaHUYECKHE 3alleIUIeHHs
COKPAIaroTCd, HO Ha [MOBEPXNHOCTH OCTAKOTCH MEIIKHE HEPOBHOCTH, KOTOPLIE
KacaroTes JPYT ApyTa TOIBKO B OTAEIBLHBIX TOUKAX HA BEPIIHHAX BBICTYIIOB. 3/ECh
MOJIEKVIIBI COIPHRACAIOMIANCA Tell HNOJAXOIAT HA PAacCTOAHHS, COMIMEPHMLIE
¢ PacCTOSHUEM MEKIY MOJIEKYJIAMH B CaMHX Tellax, M [NIABHYIO POJIb HAUYMHAIOT
HIpaTh CHIBL  MEKMOICKYBIPHOIO  IpuTskeHus. (OOpasyercs  IIpotuHast
MEKMOJICKY JSIPHAS CBA3b, KOTOPas PBETCS IPH HaXKHMe Ha TEJIo.

ITnomans JeHCTBUTENLHOTO KOHTAKTa OYEHb Malla, 00BMHO IOPSIKa THICHY
KBaJIPATHREIX MHKPOHOB. Omna IPAKTHYECKH HE 3aBHCHT OT pPeallbHEIX pasMepoB
Tema (HalpHMep, OT IUIomajell rpaHell Opycka) W ompejenseTcd NpHPOIOH
nopepxHocTel, ux obpadoTKoH, TeMnepaTypol U CHIOH HOPMAILHOIO JARICHHI.
Eenu va Teno HagaBWTL (HallpUMep, NOCTABUTL I'PY3 Ha OpYCoK), TO BBICTYIIBI
CMHHAIOTCH, H ILIomaik ;[eﬁcmmem;ﬂom KOHTAaKTa VBEIITYHBACTCH.
YBenHuMBacTes H cHla TPEHMS.

Taxmv o0pazom, B nponecce NUIMQGOBKH poilb MEXaHHYECKOTO 3alleIUIeHHs
VMEHEIIAETCS (IpH 5TOM VMeHbIIaercs M TpeHue). Ho npu »ToM IocTeneHHO
BKIIOYAETCH MEXaHM3M  MEKMOJICKYISpPHOrO npurtsikenus. M mocne  ouenb
XOpOH.IBﬁ TIOIHPOBEI, KOTAa HYHCIO KOHTAKTOB 3HAYWTEIBHO BO3pacTaeT, CHIa
TPEHH CKOIBKCHHS TAKKE HAUHHAET PACTH.

Bribepure ABa BepHBIX YTBEPHKIEHHS, KOTOPHIE COOTBETCTBYIOT COJEPIKaHMIO
TeKeTa, 3alIIUTe B OTBET UX HOMEpA.

1) Ilpu packaumMBaHH{ Kaue/el BOSHUKAET TPEHHE KaueHMs,

2) Jleonapyio ga BurHum W3ydai TPEHHE CKOILKEHHS,

3) Ilpwu najieHnn Tena B IIOTHOM aTMocdiepe BOSHAKAET CYX0€ TPEHHE,

4) Cuna TPEHHA HE BABHCHT OT MaTepHalla, 3 KOTOpOre HErOoTOBIeHA IITOCKOCTE
CKOJBKEHHS.

5) Ilpy yBelHMEHHWH YIJIa HAKIOHA IUIOCKOCTH CKOJIBKGHWA CHJIA TPEHHA,
NeHCTBYIOMAS HA CKOJIE3IIHUE OPYCOK, YMEeHBIIAeTCs.

Oteet:

Hna omeemos na zadanun 20-25 ucnoaviyivme BIAAHK OTBETOB MNe 2,
Sanmumume cnavaia nomep zadanusn (20, 21 u m.o.), a 3ames omeem na nezo.
IToansti omeem na zadanua 20, 21 u 22 dordcen codepiicamb He MOJAbKO
omeen it 6ORPOC, HO 1 €20 PA3eEpnymoe, T0ZHYecKU CeA3Iannoe 0bocHosane.

HpOCTBIe OIILITEL 110 HSMEPEHHIO CHIIBI TPEHHMA MEKITY IOITHPOBAHHLIMH
CTEKTHHBIMA ~ IUTACTHHKAMM  TIOKa3ald, 4YTO TIpH  YIVUIIEHHA TOJHPOBKHA
HOBEPXHOCTEH CHIa TPeHWS cHadala MPakTHUYSCKH He MEHAeTCs, a 3aTeM
BO3pacTacT. HpOTI{BO]Je‘lﬂT I II0IYHEHHLIE Pe3VIIbTaThl MOJENH SBJIICHHI,
npeokenHoli AMoaToHOM B KymoHoM? OTBET TOSCHUTE,




Dusura, 9 knace (40938-17/17)

}Iﬂ.ﬂ HCCIIeNOBaHMIA 1IpOIecca UellapenHt BOOA adup BOJA
KHAKOCTEH P KOMHATHOM Temmeparype 200 mx 300 ma 200 mx
B PasiHUHBIE COCYB! ITHIMHIAPHYECKOH
Cl}OpL‘ﬂ:I, HaxXOo JATTHeCH B OJTHOM 1 g:;ﬂ:ﬂ B E
TOMEITICHHH TIPH OJIMHAKOBBIX VCIOBHSIX,
HATMIH  BOAY HIH 3GHP  PasiMaHOTO l ? Y 2

g

o0béMa (cM. pueyHOK). [lanee msmepsin
BpeMs HCIIAPEHUS KHAKOCTH M3 KaXKI0TO cOcy/Ia.
Ddmp m3 cocyja 3 Menapwies ObicTpee, geM Boga w3 cocyja 4. MoxkHo 1M Ha
OCHOBaHWH HTOTO HAGMIOJNEHHS CJIellaTh BHIBOJ, YTO CKOPOCTH McHapeHms 3gupa
fobIIe CKOPOCTH HelapeHus BoAk? OTBeT OsSCHUTE.

OFO]_')O,[[HI-‘H(EI.M HE PEKOMCHIYETCHA IONHBATL PACTCHHA IIPH APKOM COJTHEHHOM
CRETE, TaK KaK 3TO MOMKET IOBJIEYL MX OMKOT, OObICHATE MOHEMY .

A za0anuit 23-25 neobxodumo 3anucamev nojnoe pemenue, eKuoUaonee
3anuch Kpamkozo yciaoens zadaun (Jano), zanuce Gopmya, npusmenenue
KOMOpbIX Heo0Xo0umo u 00Ccmamouno Oaa pewenus 3qdauu, a MAKdIce
Mamemamuieckie npeoipazoeanus H pacyénisl, HPUEOOAIHNE K HUC1080MY
omeemy.

KIIJT pemratenss Tpaktopa He unpeprimaer 30%. Brmpemnre MakcHMalbHYIO
HONE3HYI0  padoTy, KOTOPYKD MOKET COBEPIIHTH JBHTATeNb TPakTopa,
M3pacxoorae 3 Kr OeH3UHA.

Konpkobexen maccoii 60 xr, crod Ha KOHbKax Ha IJbJy, OpocaeT BHepén
B TOPH3OHTAIBHOM HANpPABIEHUH MpeaMeT Maccoif 1 KI M OTKaThIBAagTCs Ha3al Ha
40 em. KonsdduruenTt TpeHsi KOHBKOB ¢ & pased (,02. Hafijure ckopocTs, ¢
KOTOpo#i OBU1 OpOIIEH peIMeT.

TTogrémariii xpan nojanmMaet 2a 10 ¢ papHoyckopeHHO Trpyvs Maccoi 1140 xr w3
COCTOSHMA TIOKOH Ha BBRICOTY 10 M. DieKrpoJBHraTelb KpaHa IHTacTes OT CETH
HanpskenueM 380 B u B konue nogséma mveet KITJ, pasupiii 60%. Onpejgenure
CHIIY TOKA B OOMOTKE /IeKTPOJIBUTATEIS.

He 3afyoeme nepenecmu e¢ce omeemst ¢ Gaanku omeenoe Nel u Ne 2
& COOMEEMCMEUIL ¢ HRHCIPYKIUEH 1O 86IR0THERUI0 padontst.

Ilposepome, umodst Kadicobiit omeem Obl1 3QRHCAN PAOOM C HOMEPOM
COOMBEMCHIEYIONIE20 3A0aRUA,

Konupopanse ne gomyckaeres, 2021 .



Homep xomniekTa 060pyaoBaHus, HCMOIb3YEMOro npu
npoeeneHuu 3xkzamvena no PUIUKE

Ne KHM

Ne koMILIeRTA
oGopyaoBaHns

Ne mecTa yUacTHHRA
(3anoAHACMCA SPYUHYIO)
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