O6pazoBatenbhsbiii nopran «CAAM I'MA» (http://dbusmnka.caamrua.po)

BapuanTt Ne 185425

1. 3amanme 1 Ne 1098. Tpu marepuanbHble TOUYKH HAYWHAIOT JBUTaThCs 0€3 HadaIbHOM CKOPOCTH U3
TOYKH ¢ KoopauHaTo x = O BoJb ropuzoHTaNbHON ocu OX. Ha pucyHkax m3o0pakeHbl rpaduku 3a-
BUCHMOCTEH KHHEMaTHYECKUX XapaKTEPUCTUK (TIPOEKIMH CKOPOCTH, IMPOEKIMH YCKOPEHHS U KOOPIH-
HAThl) 3TUX TeJ OT BPEMEHHU. YCTAaHOBUTE COOTBETCTBUE MEXIy Ipa)IKaMH M 3aBUCHMOCTSIMH KOOPAH-
HaT TeN OT BPEMEHHU: K KaXJIOMY 3JIEMEHTY IEPBOI0 CTOJIOIA MOAOEpUTE COOTBETCTBYIOLIUM 31EMEHT
W3 BTOPOTO M BHECHUTE B CTPOKY OTBETOB BHIOpaHHBIE U(PHI IT0]] COOTBETCTBYIOIIUMH OYKBaMH.

T'PA®UKU 3ABUCHUMOCTU
A) 1) x =62
Ve, MiC 2 x= 32
6 /! 3)x=1,5
4)x =6t
3 5)x =23t
0 1 2 rfe
B)
ay Mic
6
3
0 2 4 e
B)

3anumute B OTBET UG PEI, PACIIONOKUB UX B TIOPSIIKE, COOTBETCTBYIOLIEM OYKBaM:

A b B

Pemenue.

I'papux A. U3 rpaduka BUIHO, YTO CKOPOCTD JIMHEWHO PACTET CO BPEMEHEM, CJICIOBATEIBHO, ECTh YCKOPEHHE U OHO TIOCTOSTH-
at?
HO. VI3 rpadrika BUTHO, YTO ITO YCKOPEHUE PABHO 6 M/c?. Hcnone3ys popmyny x = > YCTaHOBHM, 4TO rpaduKy A COOTBETCTBY-

€T 3aBHCUMOCTH 2.

2
at
I'paduk b. U3 rpaduka BUIHO, UTO YCKOPEHHUE TIOCTOSIHHO U PaBHO 3 M/C 2, Hcnone3ys popmyny x = - YCTaHOBHM, 4TO Ipa-

¢uky b cooTBeTCTBYET 3aBUCUMOCTB 3.

I'pa¢ux B. U3 rpaduka BuaHO, YTO KOOpJHHATA JIMHEHHO PacTET CO BPEMEHEM, 3HAYHT JBIKCHUE PAaBHOMEPHOE U CKOPOCTh
JBIKeHUs paBHa 6 M/c. Mcnonb3ys hopmyiy x = vr, yCTaHOBUM, 4TO Tpaduky B cooTBeTcTBYeT 3aBHCHUMOCTS 4.

Orser: 234.
OrtBet: 234
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2. 3amanme 2 Ne 1081. " Mo
Ha ropuzoHTanbHyI0 IIEPOXOBATYI0 IOBEPXHOCTH KJIAAyT OpyCOK [} F * Iy
Maccoil m = | kT. B mepBom ciryqae kK OpyCcKy NPHKIIaIbIBalOT TOPHU3OH-
TaJIbHO HANPABICHHYIO CHITy F| Tak, YTOOBI OH ABHUTAJICS PAaBHOMEPHO.
Bo BTOpOM ciydyae Ha OpyCOK KIIaayT THpIo Maccoit M = 1,5 KT u CHOBa PUKJIAILIBAIOT TOPU30HTAIHLHO
HaTPaBJICHHYIO CHITY, TOOMBAsICh PABHOMEPHOTO IBIDKEHUS OpycKa (CM. pUCYHKH).
MaxcumainpHast crjia TPEHUS IIOKOsI BO BTOPOM ClIyyae [0 CPaBHEHUIO C IIEPBBIM

1) ymenspmmtes B 1,5 paza
2) HE UBMEHUTCA
3) yBenmuutcs B 1,5 paza

4) yBenuuutcs B 2,5 pasza

Pemenue.
Cuna TpeHHs IPsIMO MIPOTNIOPLIMOHAIbHA Becy Tella. Bec Tena Bo BTopoM ciydae Oolbliie, 4eM B IIEPBOM JIBa C MOJIOBHHON pasa,

CJIeI0BATEIbHO U CUJIAa TPEHMS BO3PACTET HA TAKYIO JKE BEIUUHUHY.

IIpaBuIBHBINA OTBET yKa3aH 1101 HOMEpoM: 4.
OtBeT: 4

3. 3aganue 3 Ne 543. Msau OpocaloT BepTHKaJbHO BBEPX C MOBEPXHOCTH 3eMiH. CONpOTHBIECHUE
BO3/1yXa npeHeOpexumo Maino. [lpn yBennuennn maccel 6pocaeMoro msda B 2 pa3a BBICOTa IOgbEMaA
Ms4a

1) HE U3MEHUTCA
2) yBenuuuTes B v/2 pas
3) yBenuuuTcs B 2 pasza

4) yBennuutcs B 4 pasa

Pemenue.
ITockonbKy HE OTOBOPEHO 0OpaTHOE, HadallbHash CKOPOCTh Msiua He u3MeHuinack. ClieoBaTenbHO, BRICOTA MOIbEMA HE H3Me-

HUTCA.

IIpaBunbHBINA OTBET yKa3aH 10 HoMepoM 1.
Ortser: 1

4. 3amanme 4 Ne 58. Kakum mapaMeTpom 3BYKOBBIX KOJIeOaHHI OIpeaeisieTcsi TPOMKOCTE 3ByKa?

1) wactoroii

2) mepuoaoM

3) ammutynoi

4) CKOPOCTBIO PACIPOCTPAHCHHUS

Pemenue.
I'poMKOCTB 3ByKa — CYOBEKTHBHOE BOCIIPHUSITHE CHIIBI 3ByKa ((pu3nveckoil BenuumHbl). KoTopas 3aBUCHUT, B OCHOBHOM, OT aM-

IUTUTY B
IpaBuibHBI OTBET yKa3aH 110 HOMEPOM 3.
IIpumeqanne.

Boo01ie roBopsi, BOCIIPUATHE YETOBEKOM CHJIIbI 3BYKa 3aBHCHT TaK)Ke OT YaCTOThI (CHEKTPAIBbHOIO COCTaBa) 3BYKOBBIX BOJH U
psiga apyrux ¢akropon. OJHAKO NEpBOH B psifly 3THX (PAKTOPOB CTOMT BCE-TAKH aMILIUTYA.

Otser: 3
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5. 3amanme 5 Ne 1403. CocHoBEII Opycok B popMe IpSIMOYTOIBHOTO ITapail-
Jenenunena, uMeronero pasmeps! 2 = 30 cM, b = 40 cMm u ¢ = 30 cM, HAUUHAIOT u

OCTOpPOKHO OITyCKaTh B BaHHY C BOMOW (Kak TOKa3aHO Ha pucyHke). [iryOuna “Q
MOTpY’KeHus1 OpycKa B BOLY MPH TUIaBaHUU OYJIET paBHA ¢

1)6 cMm

2) 12 cm
3)16 cm
4)30 cm

Pemenue.
Jlst Toro, 4To0BI TENO IUIABaIO B BOJE CHJIA TSDKECTH, JEHWCTBYIOIIAs HA ATO TEJIO JIODKHA ObITh ypaBHOBELICHA CHIIOW ApXu-

Meza: mg = Py g Viorp OTKY A
V_p _ abcp _ 0,3 M-0,4 M-0,3 m-400 kr/m? — 00144 1,

Viorp =
P o, Pn 1000 xr/m3
Vaorp  Vior 0,0144 3
CliezioBaTelbHO, ITYOHHA IOTPYKEHHS: /1 = P_ P_ =0,12 M= 12 cm.
JIEJI0BATEIIbHO, INTyOHHA OTPYKEHUS 3 b 03w 04m A2 M CcM

Orser: 2.
OrtBerT: 2
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6. 3amanne 6 Ne 642. Ha pucyHke mpeicTaBieHa IENoYKa MpeBpalieHnii ypana-238 B cBuHen-206.
Hcnonp3ys qJaHHBIE PUCYHKA, U3 IPEIIOKEHHOT0 IIEPEUHs YTBEPKACHUH BEIOCPUTE BA IPABUIIBHBIX.

Bwa wanyyeHus Anpo Mepwog .
W 3HepruA (MaB) . nonypacnaga
Ypawu 238 4,47 mnppa net
ansda (4,15-4,2)
Q Topui 234 24,1 cyrox
Gera

Q MpoTakTaHniA 234 1,17 MEHYTBI
Gera

Ypan 234 245000 ner
anbipa (4,724,78)
Topnit 230 8000 nev
anuta (4,62-4,69)
Papmin 226 1600 neT
anuga (4,60-4,78)
) Papon 222 2,823 cyvok
anuoa (5,49) ,
Nononni 218 3,05 MuHYT
anuda (6,0)
Canney 214 26,8 MuHYTBI
Gera
Buemyr 214 19,7 MrHYTB!
Bera L
Monowwi 214 0,000164 cexynabl
anuga (7,69) .
Ceurey 210 22,3 ropa
Gera
BuemyT 210 5,01 cyTox
Gera
MNononni 210 1384 cyTox
anucpa (5,305)
Cenney 206 Crabunshuin

1) Ypan-238 npepaiiaerca B cTabuibHbIA cBHHEIN-206 ¢ TOcIea0BaTeIbHBIM BbIJICICHHEM IECTH O-
YaCTHUI ¥ IECTH [-4aCTHII.
2) CaMblii Mamnblid TIepUo] TOJdypacnana B MPEACTaBICHHON IEMOYKe PaJHOaKTHBHBIX MPEBpaIleHu
HAMeEET MOoJoHui-214.
3) Cunen ¢ aToMHO# Maccoii 206 He MoABEP>KEH CaMOTIPOU3BOIBLHOMY PaTHOAKTUBHOMY pacHary.
4) Ypau-234 B omyinume ot ypaHa-238 sBIsSETCS CTAOMIBHBIM DJIEMEHTOM.
5) Camorpon3BoIbHOE TpeBpaIeHne paanusa-226 B pagoH-222 cOMPOBOKAALTCA UCITyCKaHUEM [3-9acTH-
1IbI.

Pemenue.

IIpoananuzupyemM yTBEp>KACHUS.

1) B naHHOM mpeBpallieHuH IPOUCXO/IUT BBIIEICHHE BOCBMH (-YaCTHII U IIECTH f-4acThll. YTBepxkaeHue 1) HeBepHO.

2) YTBepkaeHne 2) BEpHO.

3) CsuHer ¢ aTroMHOH Maccoit 206 sBiseTcs CTaOMIBHBIM 3JIEMEHTOM, CJICIOBAaTEIbHO, OH HE pacrafacTcs. Y TBepxKAeHHe 3)
BEPHO.

4) Ypan-234 umeeT nepuo] mojypacnaja MeHblIe, 4eM ypaH-238, cieoBaTelnbHO, OH SBISIETCS Oosiee PanOaKTHBHBIM dlie-
MEHTOM. YTBep)kIaeHHe 4) HEBEPHO.

5) CaMomnpon3BOJIBHOE MpEeBpalleHne paansi-226 B pagoH-222 CONPOBOXKAACTCS MCIYCKaHUEM Q-49acTUIIBL. Y TBEpXKICHHUE 5)
HEBEPHO.

Otser: 23
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7. 3amanne 7 Ne 1169. K npyxune, IMEIOIIeH B HEPACTIHYTOM COCTOSIHUU UTHHY 20 CM, B IIEPBOM
OIBITE TIONBECHIIM TPy3 Maccou my, B pe3ylibTaTe 4ero mpykuHa pacTsHynack 10 24 cm. Bo Bropom

OIBITE MOJIBECHIIU IPy3 Maccol np = 1,25m;. [linHa pacTaHyTOH NpYyKUHBI BO BTOPOM OIIBITE

1) Ha 1 cM MeHblIe JUIMHBI IPY>KUHBI B IEPBOM OIIBITE
2) TaKas ke, KaKk B TIEpBOM OIIbITE

3) Ha 1 cM GoJbIle JUIMHBI PY>KUHBI B TIEPBOM OITBITE
4) Ha 2 cM Ooble JIMHBI TPY>KUHBI B TIEPBOM OIIBITE

Pemenue.
Ha rpy3 neicTBYIOT JIBe CHJIBL: CHJIA TSHKECTH U CUJIA YIIPYTOCTH, OHU YPaBHOBELIMBAIOT APYT Apyra. Beipasum miuHy npyxu-

HBI BO BTOPOM CJIy4ac 4epe3 yUIMHCHUE IIPY>KHUHBI B IICPBOM:

mig

Allk:m1g<$>11 :lo+T:

(lz—lo)k:m2g<:>(lz—lo):%ﬁlzilo-l-%All @12:10+’Z—2A11 o b =lp+1,25Al,
mi mi

l,=0,2+1,25(0,24—0,2) = 0,25 .

Pasuoctb [, — 11 =25 —-24=1 cm.

[IpaBubHEII OTBET YKa3aH MOA HOMEPOM: 3.
OtBer: 3

8. 3amanue 8 Ne 1278. M3 x0noAuIbHUKA BBIHYJIU 3aKPBITYIO KPBIIIKON KAaCTPIOJIIO C BOJOH, UMEIO-
mryto Temreparypy +5 °C. UToObI mogorpeTs BOLy, KACTPIOIIO C BOJOM MOXKHO:

A. TOCTaBHUTH Ha ra30BYIO TOPEIIKY;
B. ocBemaTh cBepXy MOIIHOW DIIEKTPUICSCKOHN JIAMIIOH.

B kakux u3 BBIIICTICPCUMCICHHBIX CJIYy4acB BOAA B KACTPIOJIC HArpEBACTCsA B OCHOBHOM HYTéM n3iny-

yeHusa?

1) Tonbko A
2) tosbko b
3)uA,ub
4)Hu A, Hu b

Pemenue.
B ocHOBHOM myTéM H3IyYeHHs KaCTPOJIsl OyIeT HArpeBaThCs IPH MOJOTPEBAHIH OCBEIICHUH CBEPXY MOIHOW AIIEKTPHIECKOM

JIAMIIOM.

IIpaBubHBINH OTBET yKa3aH 10 HOMEPOM: 2.
Ortser: 2
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9. 3amanme 9 Ne 2609. Ha rpaduke npeacTaBieHbl pe3yabTaThl H3MEPEHHS KOJIMIECTBA TEIUIOTH (J,
3aTpayeHHOro Ha HarpeBaHue | KI' HEKOTOPOTrO BEIECTBA, MIPU PA3INYHBIX 3HAYCHUSIX TEMIIEPaTyphl ¢
sTOro BemecTsa. IlorpemHocTs U3MepeHus koauuecTBa TeIIoTel AQ = £500 [k, Temneparypsl At =
+2 K

Q, wlx &

40

30

20 9]

u .

20 40 60 80 100

Bribepu 1Ba yTBEpKACHUS, COOTBETCTBYIOIINE PE3yNIbTaTaM 3THX U3MEPCHHM.

1) YaenbHas Teruio€MKoCTh BemecTBa mpuMepHo paBHa 600 Jx/(kr-K)

2) Ans HarpeBanus 1o 363 K HeoOxoaumo cooOmuTh 6ombire S0 kJ[x.

3) Ilpu oxnaxnennn 1 kr BemecTa Ha 20 K Bergenures 12000 Ix.

4) Inst narpeanwus 2 kr Bemectsa Ha 30 K HeoOxoaumo cooOmuth npumepHo 80 kJx.

5) Y nenbHas TENI0EMKOCTb 3aBUCUT OT TEMIIEPATYPBI.

Pemenne.

TIpoBepHM CIIPaBEUTHBOCTD MPEUIOKEHHBIX YTBEPIKACHHMIA.

1) TenyoTy, NEPeNaHHYIO TEy MOXHO BBIYMCIHTEL 1O (popmyie: O = cmAt. [lostomy 3aBucumocts Q(f) — mpsmas. ITpo-
BEIEM aIpOKCHMAIHOHHYIO IIPSIMYIO Ha rpaduke:

Q, wlx &

50 A

40

30 /
20 -/E

/
10
o :

20 40 60 80 10 ©°C

OTKy/a y/enbHas TeI0EMKOCTh
50 —5)-103 JIx

c= % = (IOOOC)’—fZO‘:ZCL' =0,5625-10° Tk /(xr-K) ~ 600 [Tx/(xr-K).
2) Jnst marpesanwus g0 363 K, o ectb 10 363 — 273 = 90 °C HeobxoanmMo coobmuTh Teny Menbiie 50 kJ{x snepruu.
3) Ilpu oxnaxenun 1 kr Bemectsa na 20 K Beinenures 600 Ix/(kr-K) -1 xkr-20 K = 12000 k.
4) Hns HarpeBaHus 2 KT BEIllECTBA Ha 30 K HEOOXO0IMMO COOOMINTD MIPUMEPHO

600 Ix/(kr-K)-2 kr-30 K =36000 Ix = 36 kJIx.

5) Y nenbHas TIIOEMKOCTb HE 3aBUCUT OT TEMIIEPATYPHI.
Taxum 00pa3oM, BEPHBIMH SIBJISIOTCS YTBEPIKACHHS 101 Homepamu | u 3.

Ortser: 13.
Otser: 13|31
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10. 3amarme 10 Ne 1689. 3 1 Bomsl, B3sTOH Ipu Temrieparype 20 °C, cMemany ¢ BOXOH IpU TeMIIe-
patype 100 °C. Temnepatypa cmecu okazanachk paBHoi 40 °C. Uemy paBHa macca ropsueit Boasi? Ten-

JI00OMEHOM C OKpY>Karomel cpeoi mpeHeOpeds.
Pemenne.
Bonee XO0JI0gHas BOJa HarpejaChb 3a CHET OCThbIBaHUA ropﬂqeﬁ BOJBI: leATl = (,‘InzATz. Macca BOABI BBIYUCIIACTCA 110 (1)0]3-
Myne: my = p «V = 1000 xr/m> 0,003m> = 3 xr
e ATy mi(Ts—Ti)  3%20

Bripaxxaem Maccy ropsiueit BoAsL: mpy = = = =1Kr
P Y Top 2 cAT (T3 —T>) 60

Ortsert: 1 k.
Otser: 1

11. 3apanme 11 Ne 361. Merammnueckuil mapuk 1, yKpeIrieHHbIH Ha JUIMHHOW U30JIMPYIOIIEH pyuKe
U UMEIOIINH 3apsa + g, IPUBOAAT IOOYEPETHO B CONMPUKOCHOBEHHUE C IBYMsI TAKUMH K€ IIapUKaMu 2 U
3, pacnoJI0XEHHBIMH Ha U30IUPYIOLIUX MOACTABKAX U UMEIOILUMU, COOTBETCTBEHHO, 3apsabl —q U +q.

L 9 9.

Kakoii 3apsj B pe3ysibTaTe ocTaHeTcs Ha mapuke 37

1)gq
q
2)4
q
3)4
40

Pemenue.
[TockonbKy LIAPUKH OAMHAKOBBIC, TO MOCIE COMPUKOCHOBEHHS C INEPBBIM IIAPHKOM, LIAPUKU OKAXYTCS HE3apsIKCHHBIMH.

[Tocne conmpUKOCHOBEHHUSI € TIOCIIEAHNAM IAPUKOM, 3aps] MIepepacipeneTuTbCcs PaBHOMEPHO.
[paBuibHBI OTBET yKa3aH 110 HOMEPOM 2.
OtBeT: 2

12. 3apmarme 12 Ne 470. B osnextpuueckodd menu (CM. pECYHOK) ammepMmeTp Al MOKa3pIBaeT CHILY
Toka 1,5 A, amnepmerp A2 — cuiny Toka 0,5 A. Tok, npoTekaromuii yepes Jamily, paBeH

H2A
)15A
3H1A

4)0,5 A

Pemenue.
Jlamna u amnepmerp Al coequHeHsl ocienoBaTenbHo. I1py mociae10BaTeIbHOM COSAMHEHHH, CHJIa TOKa OHA U Ta )ke. Takum

obpasom, otser 1,5 A.

[IpaBuibHBII OTBET yKa3aH 110 HOMEPOM 2.
OtBeT: 2
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13. 3apanme 13 Ne 336. B kaTyiike, COEAMHEHHOM C rajlbBAHOMETPOM, MepeMelaroT Marour. Ha-
MpaBJieHHe UHIYKIIUOHHOTO TOKa 3aBHCUT

A. OT TOTO, BHOCSIT MarHUT B KaTYIIKY WM €T'0 BEIHOCST U3 KATYIITKH

B. oT ckopocTH nepeMeneHusl MarHuTa

HpaBI/IJIBHBIM OTBCTOM SABJISICTCS

1) Tonbko A

2) Tonbko b

3)uA,ub

4)Hu A, Hu b

Pemenue.

HanpaBneHI/Ie WHIOYKIIMOHHOT'O TOKA 3aBUCHUT TOJIBKO OT TOI'0, BHOCAT MarHuT B KaTYIIKY WA €TI0 BBIHOCAT U3 KaTYIIKH. Benu-
YAHAa UHAYKIIMOHHOT'O TOKAa 3aBUCUT OT OT CKOPOCTHU NEPEMEIICHNUA MarHuTa.

IIpaBuibHBIN OTBET yKa3aH 10 HoMepoM 1.
Ortser: 1

14. 3apanue 14 Ne 121. Ha pucyHke noka3aHbl MOJIOKEHMs TIABHOW OII- s
o 1
TUYECKOW OCH NMH3BI (TpsiMast ) mpeameta S u ero nzodpaxkenus Si. Co-

IJIaCHO PUCYHKY s 1

1) nmuH3a sBNIAETCA cCOOMparoIei
2) nuH3a ABISETCS paccenBaromeit
3) auH3a MOXKET OBITh KaKk COOMpArOIIe, TaK U paccenBaroIei

4) H306pa)KeHI/IC HE MOXET 6]>ITI) MOJIY4YCHO C ITOMOIIBIO JIMH3BI

Pemenue.

H306paxkeHre MOTyYHIOCh IPSIMBIM M yBEJHYEHHBIM. [laHHOE N300pa)keHne MOXKHO TOJYYUTh, €CIIH PACIIOIOKHTh COOMpAr0-
LIYIO JIMH3Y CJIEBa OT IIPEMETa.

[IpaBuibHBII OTBET yKa3aH IOJ HOMEPOM 1.
Otger: 1

15. 3amarame 15 Ne 1694. Ha pucynke nzo0pakeHa dIeKTpHICCKas IIeTb, CO-
CTOsAIIAs M3 UCTOYHMKA TOKA, PE3UCTOpa U peocTara. Kak M3MEHSIOTCS TIpH I1e-
PEIBIKEHHN TOJ3YHKa PeocTara BJIEBO €ro CONPOTHBICHWE M CHJIa TOKA B
nenu? JIns xaxaoi BeIMUUHBI ONIPEIEIUTE COOTBETCTBYIOILUI XapaKTep U3Me-
HEHHUS:

1) yBenuuuBaeTcs

2) yMeHbIIIaeTcs

3) He u3MeHseTcs

3anuimuTe B TaONUIly BBIOpaHHBIC IUGPPHI UTS KOKIOW (u3ndeckod BenuduHbl. [{udpsl B oTBETE
MOTYT TIOBTOPSTHCSL.

Conporusnerue | Cuina Toka
peocrara 2 B LENH

Pemenue.
[pu nBMXEHNH TOI3yHKA BICBO, COMPOTUBIICHUE peocTara OyneT ymeHbmathes. [1o 3akony OMa, cuita Toka 00paTHO IPOTop-
IIMOHAJIbHA CONPOTHUBIICHUIO, IO3TOMY IIPH YMEHBIICHUN CONIPOTUBIICHHS, CHJIa TOKA B IIETIN JJOJDKHA YBEIIHMYHUTHCS.

OTser 21
Otser: 21
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16. 3agaraue 16 Ne 1204. Ha pucyHke mokas3aHa dJIEKTpUYECKas CXeMa, COCTOsI- R, R,
1ast 3 UCTOYHHKA IOCTOSIHHOTO HanpspkeHus U, TpéX pe3ncTopoB, UMEIOLINX CO-
npotusiienust Ry =1 Om, Ry =2 OM, R3 =2 Owm, amnepmerpa u kiaroua K. CHaua-

J1a K109 OBLT Pa30MKHYT, aMIIEpMETp MOKa3bIBalI cily Toka /1. Ilocime 3aMbIkaHus
KJII0Ya CHJIa TOKa J, TEKYILEro 4yepe3 aMIepMeTp, cTajla paBHa

1) 5L=0,5]
2)bh=1,51
3)bh=2]
4) b=2,51
Pemenue.

AMIepMeTp MOKa3bIBaeT CHITY TOKa, IPOTEKAIOIEero B IpoBoJHHKe. Cuila TOKa paBHA OTHOLICHHIO HANPSHKEHHS K 00IeMy co-
U
IIPOTHUBIICHUIO LENH | = ® ConpoTHBICHHE LENH B EPBOM cinydae R' = Ry + R, = 1 +2 =3 Ow. Llens Bo BTopoM ciiydae co-

CTOUT U3 MNapaJlICJIbHO Cer[I/IHéHHBIX Y4aCTKOB COIPOTUBJICHUAMU R, u R3. COHpOTHBJ’IeHI/Ie nenu BO BTOpPOM ciydae
/" R “R3 3:2 6 o .
= YR = — = —=. HaymeM OTHOIICHHUE CHUJIBI TOKA ITOCJIC 3aMBbIKaHHWA KJIKOYa K CHJIC TOKA ITOCJIC 3aMbIKaHUA KJIKHO4Ya:
R+Ry 3+2 5

I U U R 3
= — = — =_-5=2.15.
11 R' R R 6 ’

Takum obpazom I, = 2,51;.

[IpaBuIbHBI OTBET yKa3aH 110 HOMEpOM: 4.
OtBeT: 4

17. 3amanune 17 Ne 258. B cooTBeTcTBHHU ¢ MOJIenbio aToMa Pesepdopra

1) ssapo aToMa MMeeT Majble TI0 CPAaBHEHHIO C aTOMOM Pa3Mephl
2) siIpo aToMa UMEET OTPULIATEIbHBIN 3aps]
3) sApo aTOMa MMEET pa3Mephl, CPaBHUMBIE C pa3MepaMH aToMa

4) spo aToMa MPUTITUBAET (-YaCTHIIBI

Pemenue.

Mognens Pesepdopaa — 310 miaaHeTapHas MOJIEIb aTOMa, B KOTOPOH MOJIOKUTENBHO 3apsHKEHHOE PO HAXOAUTCS B LIGHTPE, a
OTPHILIATENIFHO 3apsDKEHHBIE DIIEKTPOHBI BPAIIAIOTCS BOKPYL. B COOTBETCTBHHM C JaHHOW MOJENBIO PO aTOMa MMEET Majble IO
CpaBHEHHIO C aTOMOM pa3MEphI.

IIpaBuibHBINH OTBET yKa3aH 1o HoMepoM 1.
Ortser: 1

18. 3apanume 18 Ne 587. CranbHol mapuK HarpeBaroT Ha ropeske. Kak B mpouecce HarpeBaHus U3-
MEHSIOTCS INIOTHOCTH LIAPHKA, €r0 MeXaHW4YecKasi 1 BHYTPCHHSISI SHepruu?

J71st Kaxx10¥1 BETMYHHBI ONIPEICIUTE COOTBETCTBYIONIUN XapaKkTep N3MEHEHHUSI:
1) yBenuuunachk

2) yMEHBIINIACh

3) He U3MEHUIaCh

3anumure B TaOJNHIy BBIOpaHHBIC IUGPHI UTS KOKIOW (u3ndeckol BenudwHbl. L{udpsl B oTBEeTE
MOTYT TOBTOPSATHCSL.

IlnoTHOCTB niapuka Mexanunueckas OHEprus BHyTpCHHS{SI JHEprus

Pemenue.

[1noTHOCTH €CcTh OTHOIICHHE 00BEMA Tea K Macce, IPU HarpeBaHUH MIAPHKa, OH PACIIUPSIETCSI, TO eCTh 00BEM pacTér, Macca
ocTaéTcst HEM3MEHHOM, CIIE0BATENbHO IUIOTHOOCTh YMEHbIIACTCS. MeXaHn4ecKast SHepTusl €CTh CyMMa KHHETHUYECKOI 3HEpTuu 1
MIOTEHIAIBHOM, CIIEJOBAaTEIbHO, IPY HarpeBaHUM IIApHKa, OHA HE W3MCEHSCTCS. BHYTpEHHSs SHEprusi IpONOpPLHOHATIbHA TEMIIE-
patype Teja ¥ NOTCHIMAIbHOM SHEPriuy B3aUMOACHCTBUSI MOJIEKYJI Tella MEKLy CO0Oi, IpyU HArpeBaHHU OHA OyIeT YBEINUUBATHCS.

Ortser: 231.
Otser: 231
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19. 3apanue 19 Ne 535. VueHuk npoBEN SKCOEPUMEHT [0 U3YUYEHHIO CHJbl YIPYTOCTH, BO3HUKAIO-
IIeH MpH NOABEUINBaHUH TPY30B Pa3HOM MacChl K pE3UHOBOMY IIHYPY pa3HOH UIMHBI U TOJIIMHBI.

Pe3ynpTaThl SKCHIEpIMEHTAIBHBIX MPSAMBIX H3MEPEHHH MacChl Tpy3a 71, JHaMeTpa ITOIepedHoro ce-
YeHUS IHYpa d, ero MepBOHAYaNbHON ANUHEI §y U yanuHenus (/ — k), a Takke KOCBEHHBIE N3MEPEHUS

K03 urmeHTa )xECTKOCTH Kk MpeACTaBIICHBI B Ta0IHIIe:

Ne onsiTa m, Kr d, MM fy oM . @ - 1) cm k, H/m
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

Kakue yTBep:kJIeHUsI COOTBETCTBYIOT pe3ynbTaTaM NPOBEAEHHBIX SKCIEPUMEHTAIBHBIX U3MEPEHUN?
W3 npennoskeHHOro IepeyHst yTBEPKACHUH BHIOEPHUTE Ba MPABIIIBHBIX. YKa)XXHUTE X HOMEpa.
1) )K&cTkoCTh MIHYpa 3aBUCHUT OT CHJIBI YIIPYTOCTH
2) YuiuHeHue MIHypa 3aBUCHT OT YIIPYTHX CBOWCTB MaTepHala, U3 KOTOPOTO H3TOTOBJIEH MCCIIEIyeMbIi
obpasen
3) YanuHeHue WHypa 3aBUCHT OT €ro ITepBOHAYATBHON JITTHHBI
4) Ilpn yBenTMUCHNHN TOJIIMHBI ITHYPA €r0 KECTKOCTh YBEINUINBAETCS

5) Ilpu yBenuyeHUH AJUHBI IIHYPa €ro KECTKOCTh YBEIMUUBACTCS
Pemenue.
IIpoananusupyeM yTBEpKACHHUS.
1) YTBepkaeHue He cIIeayeT 13 IKCIIEPUMEHTAIbHBIX JaHHBIX, IIOCKOJIBKY CHJIa YIPYTOCTH HE H3Mepsiiach.
2) YTBepKaAeHUE HE CIIEAYEeT U3 IKCIEPUMEHTAIbHBIX JAHHBIX, TOCKOJIBKY LIHYPBI M3 IPYTHX MATEPHAIOB HE H3Y4aJUCh.
3) YTBepKaeHHEe COOTBETCTBYET SKCIIEPUMEHTAIBHBIM JaHHBIM 1| 1 3.
4) YTBepKIeHHE COOTBETCTBYET SKCIIEPUMEHTAIBHBIM JJaHHBIM 2 U 3.
5) YTBepikaeHHE IPOTHBOPEUYHUT HKCIIEPUMEHTAIBHBIM JaHHBIM | 1 3.

OrtserT: 34

20. 3amanne 20 Ne 1096. Ilepexon Boabl M3 ra3000pa3HOTO COCTOSIHUSA B KHIKOE TIPH KOHICHCAIIH

1) sBisieTcst (pa30BEIM MEPEXOIOM TIEPBOTO POJA

2) sBisercs (ha30BBIM IIEPEX0IOM BTOPOTO POJIa

3) He sBnseTCs (Ha30BBIM MIEPEXOIOM

4) MoxeT OBITH OTHECEH K (pa30BOMY MEPEXOy KaK IIEPBOrO, TAK H BTOPOTO POia — B 3aBUCHMOCTH
OT yCJIOBHH, PH KOTOPBIX MIPOUCXOAUT IEPEXO]T

®dazoBbIc nepexoanbl

W3BecTHO, Y4TO MPU M3MEHEHWW BHEIIHUX YCJIOBUH — TEeMIEpaTyphbl WK JaBJICHUS — BEIIECTBO
MOYET U3MEHSTh CBOE arperarHoe COCTOsiHUE (NMepeXOJUTh M3 ra3000pa3Hoi GOPMBI B KHIKYIO,
13 KUAKON B TBEPIYIO, TMO0 M3 ra3000pa3HON B TBEPAYIO, U 00parHO). OMHAKO, KaK MOKa3bIBACT
OTIBIT, BOBMOKEH W JPYTOil THII NMPEeBpaIleHHUs BEIIeCcTBa. BemecTBo mpy M3MEHEHHH BHEITHHX
YCIIOBHI MOKET M3MEHSTh KaKue-Tiu00 CBOM CBOMCTBA, OCTABasCh IIPU STOM B MPEKHEM arperar-
HOM COCTOSTHMH. Takue N3MEHEHUs CBOMCTB BEIIECTBA HA3BIBAIOT ()a30BBIMH EPEXO/IAMH, U TOBO-
PAT, YTO BEIIECTBO MEPENUI0 U3 OAHOM (a3sl B APyryro. JIro0oe H3MEHEHHEe arperarHoro CocTos-
HUSI, €CTECTBEHHO, sIBIIsieTCA (a3oBbIM nepexogoM. OOparHoe yTBepKaeHne HeBepHO. Takum 00-
pasoMm, (pa3oBBbIi epexo 1 — 0oJiee IMUPOKOE MOHITHE, YeM H3MEHEHUE arperaTHOro COCTOSHHSI.

PasznuuatoT 1Ba OCHOBHBIX THIA (Da30BBIX MepexooB. VX Tak M Ha3pIBalOT — (ha30BbI MEpexon
nepBoro pona u (azoBslil mepexon BToporo poaa. Ilpu ¢azoBom nepexose nepBoro pojxa CKauykoM

U3MEHSIOTCS TUIOTHOCTD BEIECTBA U €r0 BHYTPEHHsISI 3Heprus (IpH 3TOM JpyTrue XapaKTepUCTUKU
Takxke MoryT MeHsTbes). Ilocnennee o3Havaer, 4ro npu (Ga3oBoOM Iepexose MepBOro pojaa Bblae-
JsieTcs win noriomaercs temiora. [Ipumepamu ¢a3zoBoro nepexoaa nepBoro poaa Kak pas MOryT
CIIY’KUTh YIOMSIHYTBI€ BBIIIIE N3MEHEHUS arperarHoro CocTOsTHUS BeniecTBa. Hanpumep, npu mpe-
BpaIllEHWH BOABI B JIE TUIOTHOCTH BEIIECTBA YMEHBIIAETCs (BEIIECTBO PACHIUPSETCS) U BBIIEISIET-
Csl TEIJIoTa 3aMep3aHus (paBHas MO MOJYJIIO TEIIOTE IUIaBJIEHUs, NMONIOLIAoLIeiica mpu obpar-
HOM (a3oBoM nepexoze). [Ipu 3Tom ymeHbII1aeTcs yaeabHas TEII0EMKOCTh BELIECTBA.

[Ipu ¢dazoBoM mepexoae BTOPOro posaa MIOTHOCTh BEIIECTBA U €r0 BHYTPEHHSISI SHEPTUsl OCTAIOTCS
HEM3MEHHBIMH, TI03TOMY TaKHe TIEPEX0Ibl MOTYT OBITh BHELITHE HE3aMETHBIMHU. 3aTO CKaYKo0Opas3-
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HO U3MCHAIOTCA yACJIbHAA TEMJIOEMKOCTD BCIICCTBA, €Iro KOB(l)(l)I/IHI/IeHT TCIIJIOBOTO paCIMPCHUSA U
HEKOTOpBIE APYTHE XapaKkTepucTuku. [Ipumepamu (a3oBbIX Mepexo0B BTOPOTO Poa MOTYT CIIy-
JKUTH TIEPEX0J] METAJIOB U CIIJIABOB M3 OOBIYHOTO COCTOSIHHS B CBEPXITPOBOJSIIEE, a TAKKE Mepe-
XOJT TBEP/BIX BEIECTB U3 aMOP(PHOTO COCTOSTHUS B CTEKIIO00pa3HOE.

WHTepecHple mpuMepsl (a3oBbIX MEPEXOI0B MEPBOr0 poaa HAOIIOJAIOTCS Y HEKOTOPBIX METal-
noB. Hanmpumep, eciu HarpeBaTh Keje30, TO P JOCTHXKEeHUU TemnepaTypsl +917 °C npoucxoaut
NepecTporka ero KpUCTANTMYECKOM PeIIeTKH, B pe3y/bTaTe Yero HabIro1aeTcs yBeaTnueHHe TI0T-
HOCTHU BEIIEeCTBA M IMOTIOIIACTCS TeIioTa (a3zoBoro mepexona. IToT (a3oBbIi Mmepexos 00paTum
— TIpU TIOHW)KEHUHU TeMIiepaTypbl o0paTHo /1o +917 °C minoTHOCTH jkeJe3a, Ha000pOoT, YMEHbIIA-
eTcs, ¥ MPOUCXOIUT BhIJICJICHHE TETIOTH! (ha30BOTO MEPEX0a.

@a30Bble MepPexo/bl MOTYT ObITh U HEOOPATUMBIMU. SIpKUM IPUMEPOM TaKOTO MEPEeXoja MOXKET
CITY’KHTb MTPEeBpaIllcHUEe TaK Ha3bIBAEMOTO «0elIoTo 0JI0Ba» B TaK Ha3bIBaeMoe «cepoe ojioBoy. [Ipu
KOMHATHOUM TemIiepatype Oesioe 0JO0BO SIBISIETCS TUIACTUYHBIM MeTauioM. [Ipu MOoHMKEeHUU TeM-
neparypsl a0 npuMmepHo +13 °C oHO HaYMHAET MEAJIEHHO MEPEXOUTh B Ipyroe (ha3oBoe cocTos-
HUE — Cepoe 0JIOBO — B KOTOPOM OJIOBO CYHIECTBYET B BHJIE Mmopolika. Pa3oBblil epexo mpo-
HCXOJIUT C OYEHb MaJIOW CKOPOCTBHIO (TO €CTh MOCIE MOHMKEHUSI TEMIIEPAaTyphl HIKE TOUKH (a3o-
BOTO TIEpeX0jia 0JIOBO BCE M€ ocTa€Tcs OeNbIM, HO 3TO COCTOsIHME HecTaOmibpHO). OmHako dazo-
BBIIl IIepeX0o/1 PE3KO YCKOPsIieTCs MPU MOHMKEHUH TeMnepaTypsl 1o —33 °C, a TakKe NMpU KOHTaKTe
ceporo ooBa ¢ 6ermbiM ooBoM. [TockonmbKy Tipu JaHHOM (ha30BOM MEPEX0Ie MPOUCXOAHUT PEIKOE
YMEHBIICHUE TUIOTHOCTH (M yBeJIHYeHHE 00bEMA), TO OJIOBSHHBIE MPEIMETHI PACCHINAIOTCS B TIO-
POIIOK, MPUYEM TOMAJaHKE ITOrO MOPOINKA HA «HE TOPAXCHHBIS» INPEIMETHl MPUBOJUT K HX
ObICTpOil mopye (MpeaMeThl Kak Obl «3apakaloTcs»). BepHyTh cepoe 0JI0BO B MCXOTHOE COCTOS-
HHUE BO3MOXHO TOJIBKO ITyTEM €ro MeperiaBKu.

OmnwucaHHOE SIBJICHUE MOJIYYMIO Ha3BaHHE «OJIOBSIHHASE yyMa». OHO SIBUJIOCH OCHOBHOM IPHYMHOM
rubenu sxcneaunuu P.®. Ckorra k FOxxHOMY mnosrocy B 1912 1. (9kcnenunust octaiach 0e3 TOM-
JMBa — OHO BBITEKJIO W3 0AKOB, 3aMasHHBIX OJOBOM, KOTOPOE MOPa3MiIa «OJOBSHHAS YyMay).
Takxe cymiecTByeT JereHaa, CoracHo KOTOpOW OJHOM M3 NMPUYMH Heynauu apmMuu Hamoneona B
Poccuu sBUIHCH CHITbHBIE 3UIMHUE MOPO3bI, KOTOPBIE MPEBPATHIIN B IOPOIIOK OJIOBSHHBIE TyTOBH-
bl HA MYHJHpax coiaar. « OJOBSIHHAS YyMay MOryOuiia MHOTHE [IEHHEHIIINE KOJUICKIIUH OJIOBSH-
HBIX cosgaThkoB. Hampumep, B 3anmacHukax nerepOyprckoro mysest Asekcanapa CyBoposa mpe-
BPAaTWIINCH B TPYXY JACCATKU (PUTYPOK — B TOBAJIC, IJIC OHH XPAHIINCh, BO BPEMs CYPOBOM 3HMBI
JONHYN OaTapey OTOIICHHS.

Pemenue.
[lepexox BOjbI U3 ra3000pa3HOTO COCTOSHHS B JKHKOE MPU KOHICHCAIMH COMPOBOXIACTCS CKaYKOOOPA3HBIM M3MEHEHHEM
IUTOTHOCTH BEIIECTBA M IIPH ATOM BBLICIIACTCS TEIUIOTA IIApO0Opa30BaHusl, CIIeJOBATENBHO, 3TO (Pa30BEIN IEPEX0]] IEPBOr0O PoAa.

IIpaBunbHBII OTBET yKa3aH oA HOMEpoM: 1.
Otger: 1

21. 3amanwme 21 Ne 1097. Ilpu ¢a3oBoM mepexope CKauKoM H3MEHHICS KO3((QHUIMEHT TEerIoBOTO
pacIIMpeHus BEIIecTBa.

Kaxoe(-ue) yrBepxaenue(-s1) cupaBeaauBo(-bl)?

A. Ilpn naHHOM TIepexo/ie He BBIIENSIIACH U HE TOTII0MANach TETIoTa.

b. Jannsiii nepexon sBasieTcs Ga30BLIM MIEPEXOA0M BTOPOTO poa.

1) Tombko A
2) Tonbko b
3YuA,ub
4)nu A, Hu b

®dazoBbic nepexoanbl

N3BeCTHO, YTO MPU U3MEHEHUM BHEIIHHMX YCIOBHUN — TEMIIEPATyphl WM JABJICHUS — BEIISCTBO
MOJXXET U3MEHATh CBOE arperarHoe cocTosHue (MEPEXOAUTh U3 Ta3000pa3HOi (GOPMBI B JKUIKYIO,
W3 KUAKON B TBEPIYIO, TMOO M3 ra3000pa3HO B TBEPAYIO, M 00paTHO). OMHAKO, KaK MOKa3bIBACT
OTIBIT, BOBMOXKEH M JPYTrOd THIT MpEBpaIlcHUs BellecTBa. BeliecTBo NMpU M3MEHEHWH BHEITHUX
YCIIOBUH MOXET U3MEHATh KaKHe-THOO0 CBOM CBOMCTBA, OCTABAsCh MPU 3TOM B TPEKHEM arperar-
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HOM COCTOSIHMH. Takue n3MeHeHHUs] CBOWCTB BEIIECTBA HA3HIBAIOT (Pa30BBIMU MEPEXOAAMH, U TOBO-
PAT, UTO BELIECTBO MEPEIIO U3 OAHOM (a3sl B Apyryro. JIro0oe U3MeHeHHe arperarHoro cocTos-
HUSI, €CTECTBEHHO, SIBIISIETCS (a3oBbIM nepexogoM. OOparHoe yTBepKaeHHe HeBepHO. Takum 00-
pasoM, (a3oBsIii Iepexo1 — OoJee MUPOKOe MOHITHE, YeM U3MEHEHHE arperaTHOr0 COCTOSHHUSL.

Paznuyaior 1Ba OCHOBHBIX THIIA (a30BBIX MepexonoB. X Tak n Ha3pIBarOT — (pa3oBBIN mepexon
nepBoro pona u (azoBsiii epexon BToporo poxaa. Ilpu ¢pazoBom nepexosie nepBoro pona CKaakoM

U3MEHSIOTCS TUIOTHOCTD BEIECTBA U €r0 BHYTPEHHSISI SHeprus (IIpU 3TOM JPyTUe XapaKTePUCTHKH
Takke MOryT MeHsAThes). [locnennee o3navaer, 4ro npu Ga3oBOM Iepexoje MEepBOro pojaa BbIAE-
JsieTcst WK noriomaetcs temiora. [Ipumepamu ¢a3zoBoro nepexoaa nepBoro poaa Kak pas MOryT
CIIy’KUTh YIOMSIHYThI€ BbIILIE H3MEHEHUS arperarHoro cocTosiHus Bemecrsa. Hanpumep, npu npe-
BPAIIEHNH BOJIBI B JIE IJIOTHOCTh BELIECTBA YMEHbBIIAETCS (BELIECTBO PACLIMPSETCS) U BbIIEIISACT-
csl TeIyIoTa 3aMep3aHus (paBHas MO MOJYJIIO TEIJIOTE IUIaBJIEHUs, Momouiaueiicsa npu odpar-
HOM (pazoBom nepexoze). [Ipu 3ToM ymeHbIIaeTcst yenbHas TermI0EMKOCTh BEIeCTBA.

[Ipu pazoBoM mepexoze BTOPOro poja IMIOTHOCTH BEIIECTBA M €r0 BHYTPEHHSISI SHEPTHS OCTAIOTCS
HCU3MCHHBIMU, IIOOTOMY TAKHUC MCPEXOAbl MOT'YT OBITh BHEIIHE HE3aMETHBIMHU. 3aTO CKa‘IKOOGpaB-
HO U3MCHAIOTCA yACJIbHAA TEMJIOEMKOCTh BCIICCTBA, €ro KOB(l)(l)I/IHI/ICHT TCIIJIOBOTO pAaCIUPCHUSA U
HEKOTOPBIC IpyrHe XapakTepucTuku. [Ipumepamu ¢a30BbIX MEPEX0J0B BTOPOTO PoIa MOTYT CITy-
JKHUTD MEPEXOJ] METAJUIOB U CIUIABOB M3 OOBIYHOTO COCTOSIHHS B CBEPXIIPOBO/IAIIEE, a TAKXKE Iepe-
X0 TBEP/BIX BEIIECTB M3 aMOP(HHOTO COCTOSHHSA B CTEKII000pa3Hoe.

WHnTepecHble mpuMepsl (a3oBbIX MEPEXOI0B NEPBOTO poAa HAOIIOJAIOTCS Y HEKOTOPBIX METal-
noB. Hanpumep, eciiu HarpeBaTh KeJe30, TO TP TOCTIKEHUH TeMiiepaTypsl +917 °C mpoucxoaut
HepecTpoiika ero KPUCTANTMYECKOI PeIIeTKH, B pe3y/bTaTe Yero HabIro1aeTcs yBeaTnueHHe TI0T-
HOCTH BEIIEeCTBA M IMOTIOIIASTCS TeIIoTa (a3zoBoro nepexona. IToT (Ha3oBbIi Mmepexos 00paTum
— TIpY IOHW)KEHUHU TeMIiepaTypbl 00paTHo /10 +917 °C minoTHOCTH jkeJe3a, Ha000pOT, YMEHbIIIA-
eTcs, ¥ MPOUCXOUT BhIJIENICHHE TETJIOTH! ()a30BOTO NMEPEX0a.

®dazoBbie Mepexobl MOTYT OBITh U HEOOPATHUMBIMHU. SIPKUM MPUMEPOM TaKOTO MEepexoia MOKET
CIIYKHTb MTPEBpaIllCHUE TaK Ha3bIBAEMOTO «0EJIOT0 0JI0Ba» B TaK Ha3bIBaeMoe «cepoe oJioBoy. [Ipu
KOMHATHOUM TemIiepatype Oejioe OJ0BO SIBISIETCS TUIACTUYHBIM MeTaJuioM. [Ipu MOHMKEHUU TeM-
nepaTypsl 10 npuMepHo +13 °C OHO HauWHAET MEIJICHHO TIEPEXOIUTh B Apyroe Ga3oBoe cOCTOs-
HUE — Cepoe 0JIOBO — B KOTOPOM OJIOBO CYLIECTBYET B BHJIE Mopoiika. Pa3oBblil iepexo mpo-
UCXOJIUT C OYEHb MaJIOW CKOPOCTBHIO (TO €CTh MOCIE MOHMKEHUS TEMIIEPaTyphl HIKE TOUKH (a3o-
BOTO TIEpEX0jia 0JIOBO BCE M€ oCTa€Tcs OeNbIM, HO 3TO COCTOsIHME HecTaOmibpHO). OmHako dazo-
BBIIl IIEpEX0/1 PE3KO YCKOPsIeTCs MPU OHMKEHUH TeMmepaTypsl 1o —33 °C, a TakKe MPU KOHTaKTe
ceporo ooBa ¢ 0enbiM 0oBoM. [TockonbKy Tipu JaHHOM (ha30BOM MEPEX0/e MPOUCXOAHUT PEIKOE
YMEHBIIIEHHE TUIOTHOCTH (M yBEIHMYeHHE 00bEMaA), TO OJIOBSHHBIE MPEIMETHI PACCHINAIOTCS B TI0-
POLIOK, NMPUYEM IONaJaHUE ITOrO IMOPOIIKA HAa «HE MOPaKEHHBIE» MPEIMETHl NPUBOAUT K HX
OBICTpOU Topue (TpeAMETHI Kak Obl «3apakaroTcs»). BepHYTh cepoe 0JIOBO B UCXOIHOE COCTOSI-
HUE BO3MOXHO TOJIBKO IMyTEM €ro NeperiaBKy.

OnucaHHOE SIBJEHHUE MOJYYHIO Ha3BaHUE «OJIOBAHHAS YyMa». OHO SIBUJIOCH OCHOBHOW MPUYUHOM
rubenn sxcneaunuu P.®. Ckxorra k KOxkHOMY mosrocy B 1912 1. (9kcneaunumst octaiach 0e3 TOM-
JMBAa — OHO BBITEKJIO M3 0AKOB, 3alasHHBIX OJOBOM, KOTOPOE MOpa3uia «OJIOBSHHAs dyMay).
Taxke CyliecTByeT JIeTeH 1a, COTJIACHO KOTOPOH OJIHOHM M3 MpUYMH Heyaauu apmun HamoneoHna B
Poccun siBUnMCH cUbHBIE 3MMHUE MOPO3bI, KOTOPBIE MTPEBPATHIIA B TIOPOIIOK OJIOBSIHHBIE TyTOBH-
1Bl Ha MyHIUpax coiaar. «OJoBSHHAS YyMa» MoryOusia MHOTHE IIeHHEeHUIINe KOJUIEKIIUN OJIOBSH-
HBIX cojjaTukoB. Hampumep, B 3amacHukax netepOyprckoro mysest Anekcannpa CyBopoBa mpe-
BPaTHIIUCh B TPYXY AECATKH (PUTYpOK — B MOJIBaje, [JI€ OHU XPAHHWIUCh, BO BPEMsI CYpPOBOM 3UMBI
JIOTIHYJIA OaTaper OTOTUICHHUS.
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Pemenne.

Eciu ipu pa30BOM nepexoie CKaukoM M3MEHHJICS KO3(D(GHUIMEHT TEIUIOBOrO PACIIMPEHHUsI BELIECTBA, 3TO O3HAYET, YTO 3TO (a-
30BBIH MIEPEX0/] BTOPOTO POJIa, CIIEA0BATEILHO BHYTPECHHSISI SHEPTHs Tella He W3MEHUIIAch, 3HAUHT, HE BIACISUIACHH HE MOIIONIA-
JIach TEIUIOTa. Y TBEpXKIEHHE A BEpHO.

Ecnu npu ha3oBoM mepexoie CKa4KOM H3MEHMIICS KO PHIIHEHT TEIIOBOTO PACIIMPEHHUS BEIIECTBA, 3TO 03HAYET, YTO 3TO (a-
30BBIi IEPeX0/1 BTOPOro pona. YTeepxaeHue b sepro.

IIpaBuibHBINH OTBET yKa3aH 10 HOMEpoM: 3.
Ortser: 3

22. 3apanue 22 Ne 1102. OnuH KoOHell KeNe3H0H NPOBOJIOKK MPUKPENHIN K HENOJBUXKHOMY LITATH-
BY, @ KO BTOPOMY KOHIIy IIPUKPENIN IPy3 U IEPEKUHYIH IPOBOJIOKY Yepe3 HEMOABIKHBIN OJIOK, B pe-
3yJbTaTe Yero OHA OKa3ajlaCch HATSHYTOH T'OPHU30HTAIFHO, MOJYYHB BO3MOXKHOCTH HM3MEHSTH CBOIO
IUHy. Yepes3 mpoBOJIOKY MPOITYCTHIIN DJCKTPUYECKAN TOK, HArpeB €€ IO KPacHOrO KalleHUs. 3aTeM
CHJTy TOKa Ha4yajJi MEIJICHHO YMEHBIIATh, TIOCTEIIEHHO MOHIKas TeMIeparypy npoBoJjoku. [1pu ocTei-
BaHWH MPOBOJIOKA CBETHIIACH BCE MEHEE SAPKO M, BCIEACTBHE TEIUIOBOTO CXKATHS, MEIJICHHO yKOpadnBa-
nace. Ilpu temmneparype +917 °C npouszomén (ha3oBbeiii mepexon. YKaKHTe, 4TO MPOHU3OILIO0 C SPKO-
CTBIO CBEUCHHS IPOBOJIOKH B MOMEHT (pa30BOTo Iepexofia — OHa Hayajla CBETHThCS OoJiee SPKO WIIH
0oJ1ee TYCKIIO IO CPaBHEHHUIO C MOMEHTOM, MPEANICCTBYIOMNM (Haz0BOMY MEpexomy?

OTBeT NosICHUTE.

®a30BbIE NEPEXOIBI

W3BecTHO, 94TO MPU M3MEHEHWU BHEIIHUX YCJIOBUH — TEeMIepaTypbl WIN JaBICHUS — BEIIECTBO
MOYET U3MEHSTh CBOE arperarHoe COCTOSHUE (NMePeXOJHUTh M3 ra3000pa3Hoi POPMBI B )KHUIKYIO,
U3 KUJIKOU B TBEPAYIO, TNOO M3 ra3000pa3HOi B TBEPAYIO,  00parHO). OmHAKO, KaK MTOKA3bIBACT
OTIBIT, BO3MOKEH W JPYTOi THII TMPEBpAIICHUs BEIIeCcTBa. BemecTBo mpu M3MEHEHHH BHEUTHHX
YCIIOBHH MOXKET M3MEHSATh KaKue-Tiu00 CBOM CBOMCTBA, OCTABasCh IPU 3TOM B MPEKHEM arperar-
HOM COCTOSIHMH. Takue N3MEHEHHUs CBOMCTB BEIIECTBA HA3BIBAIOT ()a30BHIMH IEPEXO/IAMH, U TOBO-
PAT, YTO BEIECTBO MEPEIIo U3 OAHOM (a3sl B Apyryro. JIr00oe u3MEeHeHHe arperarHoro cocTos-
HUSI, €CTECTBEHHO, sIBIIsieTcs (pa3oBbIM mepexoqoM. OOparHoe yTBEpXkJIeHNE HEBepHO. TakuM 00-
pa3oM, (a3oBeIii epexo; — Oosee MUPOKOe MOHATHE, YeM U3MEHEHHE arperaTHOro COCTOSHUSL.

PaznuuaroT 1Ba OCHOBHBIX THIA (Da30BBIX MepexooB. VX Tak M Ha3plBaloT — (ha30BbIi Mepexon
nepBoro pona u (azoBslil nepexon BToporo poaa. Ilpu ¢azoBom nepexosae nepBoro pojaa CKaukoM

W3MEHSIFOTCS TUIOTHOCTh BEIIECTBA U €r0 BHYTPEHHSIS SHEprus (IIPU 3TOM JPYTUE XapaKTePUCTHKH
TaKXke MOTYyT MeHsThes). [locnennee o3Havyaet, 4to npu Ga3oBOM Mepexoje MEepBOro pojaa Bblae-
JSIeTCSl WK TorvIomaeTcs teriora. [IpuMepamu ¢a3oBoro nepexojia MmepBoro poaa Kak pas MOTyT
CIIy’)KUTh YIOMSIHYTBIC BBIIIIE H3MEHEHHSI arperarHoro COCTOsIHUS BeliecTBa. Hampumep, mpu mpe-
BPAIICHUHU BOJBI B JIE]] TNIOTHOCTH BENIECTBA YMEHBIIACTCS (BEIICCTBO PACIIUPSIETCS) M BBIIIEIISCT-
Csl TEIIOTa 3amMep3aHus (paBHAs MO MOJYJIIO TEIUIOTE TUIABJICHUS, MOTIONIAONICHCS mpu oOpar-
HOM (ha3oBoM riepexoze). [Ipu 3ToM ymMeHbIIaeTcs yaeabHas TeIIOEMKOCTh BEIIECTBA.

[Ipu dazoBoM mepexoe BTOPOro pona MIOTHOCTh BEIIECTBA M €T0 BHYTPEHHSS SHEPTHS OCTAIOTCS
HEM3MEHHBIMH, TI03TOMY TaKHe MEePEX0bl MOTYT OBITh BHELTHE HE3aMETHBIMHU. 3aT0O CKaYKo0Opas-
HO U3MEHSIOTCS yAeIbHas TeINIOEMKOCTh BEIIECTBA, €ro KO3()(GHUIUEHT TEIUIOBOTO PACIIUPEHUS U
HEKOTOpbIE JIpyrue xapakTepucTuku. [Ipumepamu (ha3oBbIX mepexo10B BTOPOrO POAa MOTYT CIIy-
’KUTh MEPEXOl METAIUIOB M CIUIABOB U3 OOBIYHOTO COCTOSIHUSI B CBEPXIIPOBOJIAIIEE, & TAKKE Iepe-
XOJ] TBEPABIX BEIIECTB U3 aMOP(HOTO COCTOSIHUS B CTEKI000pa3Hoe.

HNuTepecHble npuMepsl (Pa3oBbIX MEPEXOJOB MEPBOrO posa HAOIIOAAIOTCS Y HEKOTOPBIX MeTall-
noB. Hanpumep, eciiu HarpeBaTh ’kKeJe30, TO P TOCTHKEHUH Temnepatypsl +917 °C npoucxoaut
HepecTpoiika ero KpUCTANIMUECKOH PeleTKH, B pe3y/bTaTe Yero HabaroAaeTcs yBeInueHe IIoT-
HOCTH BEIIECTBa U MONIOLIAETCs TEIUIoTa (a3oBoOro nepexona. DToT (a3oBblil nepexon o0OpaTuM
— TIpY MOHWXKEHUHU TeMIepaTypbl oopaTHo 10 +917 °C minoTHOCTH keJe3a, Ha000pOT, YMEHbIIIA-
€TCsl, U IPOUCXOUT BBIJIEIICHNE TEIUIOTHI (Pa30BOro mepexoa.

®azoBble MepexoJpl MOTYT ObITh U HEOOPATUMBIMHU. SIPKUM MPUMEPOM TaKOTO MEPEX0]a MOMKET
CJIIYKUTDh IIPEBPALICHHUEC TaK HA3BIBAEMOI'O <(6CJ'IOFO 0JIOBa» B TaK Ha3bIBAEMOEC «CEPOE OJIOBO». HpPI
KOMHAaTHOM TEMIICPAType 6CJIO€ OJIOBO ABJIICTCA IINIACTUYHBIM MCTAJIJIOM. HpH IIOHM>)KCHUHU TCM-
neparypsl a0 npuMepHo +13 °C oHO HaYMHAET MEAJICHHO MEePEXOUTh B Jipyroe (a3oBoe cocTos-
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HUE — Cepoe 0JIOBO — B KOTOPOM OJIOBO CYLIECTBYET B BHJIE mopolika. Pa3oBblil iepexo mpo-
UCXOJIUT C OYEHb MaJIO CKOPOCTBHIO (TO €CTh MOCIE MOHMKEHUS TEMIIEPaTyphl HIKE TOUYKH (a3o-
BOTO TIEpeX0jia 0JIOBO BCE em€ ocTa€Tcs OeNbIM, HO 3TO COCTOsIHME HecTaOmibHO). OmHako (hazo-
BBIil IIEpeX0/1 PE3KO YCKOPSIeTCs MPU OHMKEHUH TeMnepaTypsl 10 —33 °C, a TakkKe MPU KOHTaKTe
ceporo ooBa ¢ 6ermbiM ooBoM. [TockonmbKy Tipu JaHHOM (ha30BOM TEPEX0Ie MPOUCXOAHUT PEIKOE
YMEHBIIEHHE TUIOTHOCTH (M yBEIHYeHHE 00bEMA), TO OJIOBSHHBIE MPEIMETHI PACCHITAIOTCS B TIO-
POLIOK, MPUYEM TOMaJaHKE ITOr0 MOPOINKA HA «HE TMOPAXCHHBIC» IMPEIMETHl MPUBOIUT K HUX
ObICTpOil mopye (MpeaMeThl Kak Obl «3apakaloTcs»). BepHyTh cepoe 0I0BO B MCXOTHOE COCTOS-
HHUE BO3MOXHO TOJIBKO ITyTEM €ro MeperiaBKu.

OnucaHHOE SIBJCHHUE MOIYYHIIO Ha3BaHUE «OJIOBAHHAS YyMa». OHO SIBUJIOCH OCHOBHOW MPUYUHOM
rubenn sxcneaunnn P.®. Cxorra k KOxkHOMY mosrocy B 1912 1. (9kcneaunumst octaiach 6e3 TOM-
JMBa — OHO BBITEKJIO M3 0AKOB, 3aMasHHBIX OJOBOM, KOTOPOE MOpa3uia «OJIOBSHHAS dyMay).
Taxke CyliecTByeT JIeTreH/1a, COTJIACHO KOTOPOW OJHOHM M3 MpUYMH Heyaauu apmun HamoneoHa B
Poccun siBUnMCH cubHBIE 3MMHUE MOPO3bI, KOTOPBIE TPEBPATHIIA B TIOPOIIOK OJIOBSHHBIC MTyTOBH-
1Bl Ha MYHJUpax coijaar. «OJOoBSHHAS YyMa» MoryOusia MHOTHE IIeHHEUIIe KOJUIEKIIUN OJIOBSH-
HBIX cojaTukoB. Hampumep, B 3anacHukax nerepOyprckoro mysest Anekcanapa CyBopoBa mpe-
BPaTHIIUCh B TPYXY AECATKH (PUTYpOK — B MMOJIBaje, IJIe OHU XPAHWIUCh, BO BPEMsI CyPOBOM 3UMBI
JIONHYJIH OaTapeu OTOIUICHUS.

Pemenue.

1. SIpkocTh CBEYCHHS YBEITHUIMIIACE.

2. Habmonaemslii iepexon sBisercs (pa3oBbIM mepexoioM nepBoro pojga. OH NPOMCXOANT C BBIACIECHHEM TEIUIOTH. JTa Tell-
JI0Ta B MOMEHT ()a30BOr0 mepexoza OTAAETCS MPOBOJIOKE, B pe3y/IbTaTe 4ero e€ TeMIiepaTrypa BO3pacTaeT U IPKOCTh CBEYCHHUS yBe-
JIMYMBACTCS.

2015-12-10 14/17


http://xn--80ancbk0d.xn--80aaicww6a.xn--p1ai

O6pazoBatenbhsbiii nopran «CAAM I'MA» (http://dbusmnka.caamrua.po)

23. 3aganame 23 Ne 726. Vcnonp3yst mraTuB J1a00paTOPHEIN ¢ MyQTOil W JamKoW, MPYKUHY, TPY3
Maccoit (100 £ 2) 1, nureiiky jmHoi 300 MM ¢ MUJUIMMETPOBBIMU JICTIEHUSIMU, COOEPUTE YCTaHOBKY
IUTS OTIpeIeTICHHs KECTKOCTH NPy KUHBL. [lomBechTe MpyXuHY 3a OWH U3 KOHIIOB K ITaTuBy. [Ipukpe-
MUB K CBOOOJHOMY KOHILY IIPY>KHHBI TPYy3, U3MEPbTE YUIMHEHUE TPYKHHBI

B otBere:
1) caenaiiTe pUCYHOK SKCIIEPUMEHTALHON YCTaHOBKH;
2) 3anmmmmTe (HOPMYITy IUIS OIIPENEIICHHS CHIIBI YIPYTOCTH;
3) 3anmuImMTe yCIOBHUE PaBHOBECHS I'py3a Ha MPYKHHE;
4) u3MepbTe yAJIUHEHNUE NPYKUHBI I0CTe NPUKPENJICHUS K Hel Ipy3a U 3alMLINTE U3MEPEHHYIO BEJH-
4HUHY,
5) onpeaenuTe kECTKOCTh MPY>KUHBI U OIEHUTE MOTPEITHOCTh €€ U3MEPEHUSI.

Pemenne.
1) PucyHOK 5KCIIepUMEHTAILHON YCTAHOBKH:

P

2) Fynp = kAL
3) Franc = mg = Fypp = kAL
4)
Ne | Macca | ¥Yanunenne |Mogyas cuasi
Tpysa | NpPYXKHHLI YIpYrocTv
m(xr) | Al(em) FH)
1 0,1 2 1
2 0,2 4 2
3 0,3 6 3

Torpeursocts u3Mepenus ymmHenus A/ cocrasnsier ~0,5 MM.
5)

n 4 o Moem

3aBHCUMOCTb MOJIYJIsl CHIIbl YIIPYTOCTH HMPYKUHBI OT €€ YJUIMHEHUsI HOCUT JIMHEHHBIH XapakTep.

24. 3apanue 24 Ne 1215. B neudax, UCnosb3yeMbIX Al OTOIUIEHUS JOMOB B CEIbCKOM MECTHOCTH,
JUISL yOaJIeHUs. U3 TOTIKU JIbIMAa CIIY>KHT Tpy0a (IpiMoxon). I1pu HopMaabHOM pexxume paboThl meuu ya-
CTHIBI JIBIMa «3aCachIBAlOTCS» B TPyOy M BBUICTAIOT HAapyXy, B aTMocdepy — TpyOa «BBITATHBaET»
IBIM U3 TIeud. byzner nu kupnuyHast meyHas Tpyoa o0ecrieuynBaTh Jy4IIyio TATY, YeM cTanbHas? Temmo-

MPOBOJHOCTH KHUPIIN4Ya 3HAYUTCIIbHO MCHBIIC, YEM Y CTaJIH. OTBeT IIOSICHUTE.

Pemenue.

1. Ma.

2. Tsra BO3HHKAaET U3-3a TOTO, YTO TOPSYU BO31YX B TpyOe HMEET MEHBIIYIO INIOTHOCTB, Y€M XOJIOAHBIH BO3/LyX BOKPYT MEYH.
C ero CTOpOHBI Ha TOPSYHUI BO3IYX NCHCTBYET BBITAJKHBAIOIIAs CHIIa, 0OECIICUMBAIOIIAs BHKEHUE BO3AyXa Mo Tpyde, TO ecTh
«TAry». UeM MeHbIIe BO3/yX 3a Bpems Mmoabéma o Tpybe Oyaer oximaxaatses, TeM Tsra Oyaer aydire. [Toatomy Tpyba nomkna
HMETh KaK MO>KHO MEHBIIYIO TEIIONPOBOJHOCTh, M KMPIIUY JIyYIle CTAJIH.
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25. 3apanue 25 Ne 1397. OnHOpOnHBIH FOPU30HTAIBHBINA OpyC Mac- AF.9
coit M = 120 kr onupaeTcs JeBbIM KOHIIOM A Ha moxactaBky. Onpene- '
JTUTEe MOIYTh BEPTHKAIHHO HAIPABICHHOW CWIIBI F, KOTOPYIO HYXHO Ai M B

MPUJIIOKHUTD K IPaBoMy KOHITy Opyca B mist Toro, 4ToObI OH HaX0IuIICs
B PaBHOBECHH.

Pemenne.
Jano: Pemenue:
Bpyc HaxoauTCs B paBHOBECHH TIPH YCIIOBUH PaBEHCTBA HYJIIO CYMMBI MOMEH- | I .
M = 120 Kr TOB BceX JeiCTBYIOIUX Ha Hero cuil. CorylacHO TpaBmIly pblyara, 3anicanHo- i l G
t I
L M i ]
F—9 My OTHOCHTEIIBHO TOUKH A: Mg - 5= F-L.Otcrona F = Tg =600 H. L2
- i
Ortser: 600 H. j&’ B
Mg

26. 3amanue 26 Ne 513. B amromuHueBbIi kaopumetp Maccoid 50 T Hamuto 120 T BOABI U OIYIICH
NIEKTPUUYECKUI HarpeBaTeslb MOIHOCTHIO 12,5 BT. 3a kakoe Bpems KalopuMeTp ¢ BOJON Harpeercs Ha

24 °C, ecnu TEIUIOBBIE MTOTEPU B OKPYKAIOLILYIO cpelty cocTaBisitoT 20%?
Pemenue.
KII/I narpeBateisi — ecTh OTHOILIEHUE TOJIE3HOH paboThl A K 3aTpaueHHOH Aj:

A—27
rae
Ay = Q = eI At 4 cgmg At = At (cximy + cximy);

Az = Pt.

IMoncrasum A u A, B niepByio Gopmyiy:
At (cxeimy + Cpimy) At (cmy + cxmy)

=1320 c.
Pt nprP 320¢

Otser: 1320 c.
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Kirou

Ne
m/m | Nesaganus | OtBer
1 1098]234
2 10814

3 5431

4 583

5 14032

6 642]23
7 1169|3

8 12782

9 2609]13|31
10 16891
11 361|2
12 470]2
13 336(1
14 121}1
15 169421
16 12044
17 258|1
18 587|231
19 53534
20 1096]1
21 1097|3

2015-12-10

O6pazoBatenbhsbiii nopran «CAAM I'MA» (http://dbusmnka.caamrua.po)

17/17


http://xn--80ancbk0d.xn--80aaicww6a.xn--p1ai

	Ключ

