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BBEOAEHME

YTO NPEACTABIAET COBOM 3TO NOCOBME NO Era?

9Tto nmocobue — AJA TeX, KTO U3yuaeT (PU3HKY B IIKOJE M IOTOBUTCA K EamHOoMy rocynapcTBeH-
HOMY 3K3aMeHY 110 duauke. ABTODPHI CTAapAJHNCH CAeJaTh TeTpaab YAOOHOII KaK JJIA TeKyINUX 3aHd-
THH, TaK ¥ AJA CUCTEMAaTH3aLMN HAKOIJIEHHBIX 3HAHUH II0 PU3UKe.

Kax ycrpoeno ato mmocobue?

1. B 9T0if KHHI'e MOXXHO W HYXHO JeJiaTh 3allUCH B XoJe 3aHATHH. [Jd 3TOro npeiycMOTpPeHbI
cBo6Goanble MecTa. I1o Mepe HM3yuYeHHA LIKOJBHOIO Kypca (PM3MKKM TOUKA 3DEHUA XO3AMHA KHUTHU
MOJKeT MeHAThcA. [IoaTOMy BCe TakMe 3allMCH COBETYEM JellaThb MATKUM KapaHAAIIOM: Tak Jerde
6yZeT BHOCHTH IONDABKHM M HCIPABJIATL OIMMOKH. ITO KacaeTcd, KOHEYHO, He TOJBKO TeopeTude-
CKOTI'O MaTepuaja, HO U 3aJaHuil, NpeasaraeMblX AJs PeHIeHUs.

2. Bech yueOHBIIf MaTepHas B KHHUI'e PAcCIpeleiAeTcA B COOTBETCTBHH CO CTPYKTYPOH IUKOJb-
HOro Kypca ¢usuxu. Bcero BbIZeJeHO BOCeMb yUeOHBIX TeM, HauMHad ¢ «MexaHUKH» ¥ KOHUYaA
«KBanToBo#t ¢pusmkoii». B oTanuue oT TpaAMIIMOHHOrO pa3bueHHs o TemaM, paszen «Komebanusa
M BOJIHBI» TOMEIEeH OTJEJbHO OT pas3fiesoB «MeXaHHKa» U «JJIEeKTPUYECTBO M MATHETHU3M». ITO
JaeT BO3MOXKHOCTH OOpAaTUTh BHHMAaHWE ydYallWXCd HA CXOAHBIE OCOOEHHOCTH MEXAaHWYECKUX U
3JIEKTPOMATHUTHLIX KosieGaHMH U BOJIH.

3. ITocobue MOKHO pacCMATPHUBATH KaK KONHMJKY 3HAHUMH, I8 Yero KaskAas 13 BOCBMH TeM
HaunHaerc ¢ «OCHOBHBIX NMOHATUI». [IpoaBHUrasicy mo OOBLIYHOM CXEME «OT MPOCTOrO K CJOMK-
HOMY», IIKOJBHUK-CTAPIIEKJIACCHUK IMOBTOPAET NpPOHAeHHLIe paHee NOHATHS, OCBAUBAET Tep-
MuHoJoruio ¢usuku. Ilo Tem ke coobpaskeHuAM BhIAEJeHbI «POPMYJIUPOBKHU 3aKOHOB» MU Gop-
MyJabl K HHUM. Benws geficTtBurenbHo ¢GusuYecKHMe 3aKOHBI — 3TO CaMO€ BaKHOE, 4UTO €CTh B
dusuke. Ux HopMyJIUPOBKU He CAYYAHHO NOMellleHBLI cpasy mocjie «OCHOBHBIX HOHATHI». Jlo-
rMKa IpocTa: OPU PACCMOTPEHHMM KaXKIOro odYepeqHoro (GpusmyecKoro 3aKOHA CHA4Yajla BBOLAT
HeoOXOgMMBIe HOBBIe IOHATHA U TOJBKO BCJIeH 3a 9TUM aHAJHU3UDPYIOT coZep:kaHne GU3NUECKO-
ro 3akKoHa.

4. 3Ty KHUTY MOKHO pacCMaTpuUBaTh M KaK y4eOHBIN noaurod. OHa coaep:KUT OOJIBLIIIOE KOJIH-
YeCTBO 3aJIaHUY II0 BCEM OCHOBHBIM TeMaM. Kak mpaBuio, 3TH 3aJaHWUA B3STH M3 MaTepuayoB EI'9
mo GusuKe IOCJaeAHUX JieT. B cBoeil COBOKYNHOCTH 3aAaHufA, coieprKaliuecsa B KHHUTe, HalOT ydva-
IIAMCHA JOCTATOYHO IIOJIHOe IIPeACTaBJIEHHE O pad3HooOpasuu (U3MYEeCKHX 3a[ad, BCTPEUAIOIUXCA
Ha EI'9, u 06 ypOBHEe UX CJIOKHOCTH.

5. B camomM Hauajsie mocoOuA MmoMerleH pasfes «J[Ba TUIIOBBIX BoIlpoca o ¢usuke». Herpya-
HO y0eIuThCsA, UTO MMEHHO 3TH [ABa& BONIPOCA Yallleé BCEro BCTPEYAIOTCA IIPM HU3YUYEHUM KAXKAON
HOBOM TeMbl. BOT UX THIOBasA KOHCTPYKIUA: «UT0 9To Takoe?» u «IIpuBeaure npumep». IIpak-
THKA IPernoJaBaHUSA MOKA3bLIBAET, UTO B JYYIIeM cjydyae ydalllhecd OCBAMBAIOT JIMINb HEePBBIH U3
BOIIpPoCcOoB. B mocoOuu mpmBOAATCA MHOTOYHCJICHHLIE IIPUMEPHI ABYX HA3BAHHBLIX yUeOHEIX BOIPO-
COB II0 (pusHuKe,

6. KHMra coep)XUT aHAJIM3 THIHWYHBIX OIIMOOK, KOTODBIE BCTPEUAIOTCS B DEIIeHUAX 33Jad [0
dusuke, B Tom yuciae u Ha EI'D. Heratusuasa posp Takux ournboxk B GOPMHPOBAHUU HUTOTOBOI SK-
3aMEeHAIIMOHHOM OIIEHKHM OBbIBAET CTOJb BEJMKA, YTO yYaUIuMCA HEODXOAWMO He TOJBKO O3HAaKO-
MHTLCS C HUMM, HO W 3aIlOMHUTH BCe IOJOOHBIE «CIOMKEThI». TeM e IeJAM CIIYKUT KU pasjen
«Kak nmomoun camomy cebe?».



7. HanoMHIM H O TOM, UTO dK3aMeHaIUOHHbIe 3afaHua EI'D paspeneHsl Ha Tpu wactu: 1, 2 n 3.
B mnoco6umM coxpaHeHa HMeHHO Takad HX cucremarusaunusa. YJacte 1 cogepykur 21 3amanue
(A1-A21). K xaxxaomMy 3afaHHIO faeTcd 4 BapHAaHTa OTBETA, M3 KOTOPhIX NMPaBUIBHEIN TOJBKO OAUH.
Yacte 2 comep:xkur 4 samauus (B1-B4), Ha KoTopheie ciaeayeT JaTh KpaTKuil orBeT B BuAe Habopa
nudp. Yacte 3 cocrour uz 10 s3amanmit: A22-A25 ¢ BEIGOpOM IpPaBHJILHOTO OTBeTa U3 4 IIPenJjo-
skeHHHX U C1-C6, Ha KoTophle TpebyeTcsa JaTh Pa3BEPHYTHIA OTBET.

8. VuamumMca Hago UMETh B BUAY, YTO B Ipejesax KasKJOoH U3 OTHUX TPEX YacTell BCTPEYAIOTCA
3ajaHus pasiaudyHOoro tuna. Cpegu HUX — pacueTHble 33JaHHUA, KaYeCTBEHHEIE, «3KCIEPHUMEHTHI II0
dororpadbun», sajaHNa Ha COOTBETCTBHE IIpeJjiaraeMBIX BONPOCOB M OTBETOB Ha HHX, Ha aHAJINS3
rpaduKoB, Mo ucropuu PHUSHKH, Ha aHAJIN3 pPasMepHOCTedl (usndyeckux BeauunH. B mocobum Ha-
IIJIM OTPaKeHHe BCe STH Pa3HOBHAHOCTH 3aJaHWIA.

9. 3agauna gaa EI'Q no ¢ousuke pasbuTsl Ha TP YPOBHA CJIO0XKHOCTH. ITH TPH YPOBHA — 6aso-
BBIH, MOBLIIMIEHHHIH M BBICOKMi. 3ajjaHuA 6a30BOTO YPOBHA cojepsxarca B uacTax 1 (A1-A21) n
2 (B1, B3), moBoimenHOro — B YacTax 2 (B2, B4) u 3 (A22-A25, C1), a BBHICOKOTO — B 4YacCTH
3 (C2-C6).

C yueToM 2THX BceX 06CTOATENRCTB M pa3pabaThiBajachk CTPYKTypa «Paboueil Terpagm». Xore-
Joch OBl HaZesATBhCHA, UTO OHA OKaKeTCs He TOJBKO IOJIESHOM AJA yJanuxcs, HO U yA00HOM.

ABA TUNOBbLIX BONPOCA NO ®U3UKE

PaccMoTpuM Temeph HECKOJBKO NMOAPOOHee ABe OCHOBHEIE DASHOBUAHOCTH THIOBBIX Y4eOHBIX
BOIIPOCOB 110 (pU3UKe.

Ha srane maydyeHumsa MaTepnasa IO KasKJAOM M3 TeM UMeHHO 3TH JBa BOIpoca Jydile APYTHX
IOMOTAIOT HE TOJILKO IIOHATH CMBICJ IPOYMTAHHOrO, HO ¥ 3AIIOMHHUTH CaMoOe IJIaBHOe U3 TOrQ, 4TO
TpebyeTca IJiAd peIneHns 3aAad.

HNayyeHue odepeqHOI TeMbl HaUMHAeTCA C Bompoca mepBoro tuma: «4dro aro takoe?» Ero He
cienyeT MOHUMATh GYKBaJbHO. 9TO — BCEero JHIIb 0600IeHHaA BepcuA Bompoca. OTBeTOM Ha HEro
MOryT OBITH: OIIpefie/IeHHe BBOAUMOI B paccMOTpeHHe (DHU3MYECKOil BeIUUYUHBI, GOpMYJIHPOBKA 3a-
KOHA MJIM TeopeMEl, HanucaHue GopMyJisl, n3o0pasKeHUe JacTO BCTpeualolieroca rpapuka, cxema
uaBecTHOro onbiTa. OH 1 1o dopmMe cBoeil BoBce He 00A3aTENBHO NOJIYKeH ORITH TAaKMM, KaK IIPHUBe-
IeHHadA BHIIIE ero BepcHusd.

BoT npuMepHI JPYTHX €r0o CJIOBECHBIX KOHCTPYKIMH (Bce OHM — HE BOIPOCHTEJIBLHEIE!):

«llafiTe onpeneseHNE ...»;

«Chopmynupyire ...»;

«Hamumure dopmyny (YpaBHEHHE) ...» 3

«Hapmucyiite rpadpuk ...»;

«H306pasuTre cxeMy ONBITA ...».

Bompoc BTOporo rmma TpyAHee mepBoro. Beabk OH 3aTparmBaeT JUYHOE MHEHHE yUYallerocH.
Y106l HAYUYUTHLCA NPAaBHJILHO OTBEYATh Ha HEro, HaJO AOCTATOYHO CBOGOAHO OPMEHTHUPOBATHCA BO
BCEM mNpoiifieHHOM Marepuajie. ToT, KTO XodeT paso6paThCA B IPEMYAPOCTAX IIKOJBHOTO Kypca
dusuku, JoKeH 0643aTeIbHO IIOTPATUTh BpeMs Ha ydueOHBIE BOIPOCH! 3TOH BTOPOH PA3SHOBUIHO-
ctru. Kak mpaBmyio, B IIKOJBHBIX KHHrax Io ¢GH3MKe NpPHUMepPaM OTBOAUTCA POJb HJLIIOCTPALIMil
UM TOsCHEHHH 1o obcyxkaaeMbiM GUIMYECKHM ABJEHUAM. 3HAYHUT, ydalouiica AOKEH caM 00-
panjaTh BHIMaHNe B CBoeil yuebe Ha 3Ty CTODOHY Aeja.
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Ecre m emre ofHO 06CTOATENBCTBO, 3aCTABJAIOIIEE II0-PASHOMY OTHOCUTLCS K ABYM THIIOBBIM
BoIpocaM. BonpocoB nepBo#l pa3HOBUIHOCTH JOBOJBLHO MHOT'O B UIKOJIBHOM KypCce — HeCKOJBbKO 00-
Jee coTHHA. UTO Ke KacaeTcsa BOIIPOCOB BTOPOTO THIIA, UX UYHCJIO HeusMepumo GoJbile. Jlyumiee
00'bsICHEHHE 9TOMY — TOT (haKT, 4yTo (PU3MKA — ITO HAYKA O NPHUPOJAE, 0 QUBNYECKUX ABJEHHAX B
OKDYKAaIoIlleM MUpe U UX 3aKOHaX, 0 6eCUHCHeHHBIX IIPOSBJIEHUSIX 3TUX 3aKOHOB.

A Tenepb NpuBeAeM KOHKPETHHIE IPHMEpPHI epBOil Pa3HOBHAHOCTH y4eOHBIX BOIPOCOB — «HTo
3TO TaxKoe?»:

1) Yrto rakoe marepuanbHaA ToOuKa?

2) YTo Takoe ypaBHEHHUE JBUXKEHUS?

3) Cdopmyaupyiite Tpetuit 3akod HrioToHa.

4) HW300pas3uTte CUJIbl, JeHCTBYIOIINE HA TEJO, MOKOAIeecs Ha HAKJOHHOHN NIePOXOBATOH OIIOpeE.
5) JlaiiTe onpeneseHne abCOMIOTHO yIPYroro yjaapa.

6) CdopmyaupyiiTe OCHOBHLIE TIOJIOMKEHHUS MOJEKYJIAPHO-KMHETHUYECKON TEODHH.

7) HaiiTe onpenesieHNe OTHOCUTEJNLHON BIAKHOCTH BO3AyXa.

8) UYro Taxoe yAesbHAf TEIJIOEMKOCTDH BellecTBa?

9) HapucyiiTe cxeMy TennoBoi mamunubl KapHo.

10) YTo Takoe MOTEHINAJ JIEKTPUYECKOTO IOJaA?

11) Chopmyaupyiite npasuio Jlenna.

12) Yro Takoe npaBUJIO JieBOH PyKu?

13) Hanwniiure GopMyJay AJA mepuoia KojJebaHUM MaTeMaTHYeCcKOTro MasTHHKA.

14) HapucyiiTe, OfUH 1104 IpyruMm, aBa rpaduka ajas KoaebaTeJnLHOI'0 KOHTypa — 3apAja @ Ha

Oo0OKJAgKaX KOHAEHCATOPa U ero 3JIeKTpuYecKoi sHepruu W B 3aBUCMMOCTH OT BpeMeHH f.

15) ChopmynupyiiTe BTOpoil moCTyJIaT CIeNUAaIbHOR TEOPHH OTHOCHUTEJIBHOCTH.

16) Hapucyiite xoa nyueit, GOpMUDPYIOIINX H300parkeHne cBeTAIIeiicA TOYKH B IIJIOCKOM 3epKaJe.
17) Hanumiute ¢opMyJay TOHKOM cobupalomeii JUHSEI.

18) HapucyiiTe cxemMy onbITa o MHTepGEepeHIIuHN CBETA OT ABYX KOrePEeHTHBIX MCTOYHHKOB.

19) Haguinurte ypaBHeHMe JMHINTEHHA 445 doToaddekrra.

20) Yro Takoe HYKJOHBI?

BoT KOHKpeTHBIe IPUMEDHI BTOPOro THIIOBOro Bompoca — «IIpusegure npumep»:

1) IlpuBeanTe mpuMep 3aKOHA JUHAMUKM.

2) IlpuBeauTe mpumMep 3aMKHYTOH CHCTEMEI TEJI.

3) IlpuBeguTre mpuMep (pHUUYECKON BEJIHYHUHLI, HMEIOIeld pa3sMepHOCTSL k.

4) IIpuBeauTe mpuMep NPpUMEHEHUA NPaBHJIa pbIyara.

5) IIpuseaure mpumep abCOTIOTHO HEYIIPYTOro yaapa.

6) IlpuBenure nmpumep Ge3pasMepHON (bU3MUECKOH BeIMUYMHBI U3 pasfesia «MexaHuKa».

7) IlpuBezure OpHMep OAHOH M3 OCHOBHBIX KOHCTAHT.

8) IIpuBeguTe mpuMep HU30MIpOIECCA.

9) IlpuBexuTe mpuMep Ipollecca B CHUCTeMe, IIPH KOTOPOM H3MEHJEeTCA arperaTHoe COCTOSHUE
BeIllecTsa.

10) IlpuBeauTe npuMep 3aKOHA U3 pasjelia «JIEKTPUYECTBO U MarHeTHU3M».

11) ITpuseaure mpuMep IpuMeHeHHsA 3aKoma OMa [JiA 3aMKHYTOH LieNH [IOCTOSHHOI'O TOKA.

12) IlpuBeauTe mpuMep NpEMeHEeHHUA IIpaBUJIa JIeBOM PYKH.

13) IIpuBeauTEe IPUMEP 3HAMEHHUTOTO OIbITA M3 pasjesia «JJeKTPHUYeCTBO M MarHeTH3M».

14) IIpuBeguTe npuMep NpuUMeHeHNA TpaHchopMaTopa AJA OBITOBBIX IieJseil.

15) ITpuBegute npuMep (HU3NUECKON BeJUUYNHBI, N3MEHAIONIEHCH B XOJe 3JIEKTPOMarHUTHBIX
KoJsebaHuil B KoJebaTeJbHOM KOHTYDE.



16) ITpuBeauTe npuMep GUBHUECKOTO 3aKOHA, K KOTOPOMY OTHOCHTCS BTOPOM MOCTyJIaT JUHINTEHHA.

17) IIpuBeguTe IPHUMEP CXEMEI ONLITA 110 HAOGMIOAEHUIO ABJIEHUS IIOJHOTO BHYTPEHHETO OTPAXKEHUS
cBeTa.

18) IIpuBeguTe IpHUMep CXEMEI ONLITA MO HaGIIOLeHHI0 TUPPAKIIAN CBeTa.

19) IIpuBeanre npuMep mpubopa, NPeAHASHAYEHHOIO AJNA 00HAPYKEeHHUS PagHOaKTHBHOCTH.

20) IIpuBeauTe IpuUMEp 3aKOHA, CBA3HIBAIOIIET0 TPU QPU3NUYECKHE BEJIUUNHEIL.

OWUBKM OBLLEINO XAPAKTEPA. KAK UX U3BEXATbL?

Ocoboro BHMMAHUA 3aCHYKHBAET BOIPOC 00 OMIMOKAX yYaUIMXCA M IIYTAX HX YCTPAHEHMUS.
Boevarnser pasHooOpasue 3TuxXx omuboxk. OHO BIIOJIHE COOTBETCTBYET PasHOOOpasHI0 SBJEHHUH H
3aKOHOB, KOTOpble M3y4yaloTCsA B IIKOJLHOM Kypce ¢usmku. M3-3a 9TOro HeTpUBHAJIBLHOTO 00CTOSA-
TeJIbCTBA OYE€Hb HENPOCTO BHIAEJHTD PA3SHOBHAHOCTH TeX OIIMOOK, KOTODHIE COBEPIIAIOT INKOJLHU-
KM 1 alUTypHEeHTHl IIPU pelleHNH ¢us3ndecKux 3agay Ha EI'O.

Tem He meHee, Ha (OHE Bcero MHOroobpasus ommboOK M 3a0ayKACHUH MOYKHO YBHUAETH YACTO
BCTPEYAIOIHECH «CIOKEThI», B KOTOPHIX pemammui 3agadyy OOHAPYKUBAET CBOIO HEKOMIIETEHT-
HOCThH. 3JieCh MMEIOTCH B BHAY OIIHMOKM o0Imero xapakTepa. OHHM He CBA3aHBI HEIIOCPEACTBEHHO C
colep)KaHueM TOT'O HJIH MHOTO pasgesa ¢pusuku. [IppumHA HX NOABJIEHUA — B OTCYTCTBHH OOITHX
HABBLIKOB, HEOOXOJMMEIX AJA pellleHud (PU3nYecKHX 3ahad,

IIpeacraBasiercsi OYEBHAHBLIM, YTO ydYalmecsd, POTOBACh K 9K3aMeHaM, JOJKHBLI 3apaHee y3-
HaTh, KaKue OIMOKM OOIIero XapakKTepa COBEeplIAIOTCS TeMH, KTo cpaer EID. He caepyer mpm
3TOM YIyCKaTh M3 BUAY, 4TO, IOMHUMO ODII[HMX MOJIE3HLIX HABHIKOB, HAMOQ BJIAJETh €Ille U 3HAHUAMHU
o KOHKPEeTHBIM pasiesaM (PHUSHKH.

A Temeps — mogpobuee 060 BCeM IO HOPAAKY: CHadaja — o0 ommbKax oOmero xapaxrepa, 3a-
TeM — IIpUMMEpPHI OIMHOO0K 10 KOHKPETHBIM TeMaM (B CHeIYIOIINX pasjgeiiaxXx Iocobusd).

1. I'nmaBHOe — cucrema! EcTh M apyrasa BeEpCHs aTOro JiodyHra: «Bce Hajijo NDUBOLUTH B CHCTe-
my!». B ocHOBe MeTOHOB pelleHHs (U3MYECKHX 3aJad JeKaT (pusndyecKkue 3aKOHBI. UTOOBHI omlH-
paThCA HAa HUX IIPU PelIeHMH 3aJa4, Heo0XOZMMO 3HATh 3TH 3aKOHBI. A [JIf 3TOTO HaAO INOTPATUTh
BpeMA Ha BHUMATEJLHOE 3HAKOMCTBO ¢ HUMH. MHOrue IIKOJbHHUKH OCTAaHABJMBAIOTCSA Ha STOM Ha-
YaJILHOM 2Talle U3ydeHUs PU3NYEeCKHX 3aKOHOB. A BeJb 3TO Jajieko He Bce. Emie Tpebyercsa morpa-
THTh BpeMs Ha BEIy4HBaHUE (GOPMYJIHPOBOK 3aKOHOB.

Cpenn ¢dusnuecKHMxX 3aKOHOB BCTpeYalTCA TaKHe, KOTOpDBIe (GOpMYJIHPYIOTCA OZHHUMH JIHUIIb
caoBamu. TakoBhl, HanpuMep, 3akoH [lackans u mOCTYJaTHl CHEIIUAJBLHOM TEOPUM OTHOCHUTEJBHO-
ctu. OfHAKO ecTh HeMAaJo 3aKOHOB, CJOBeCHad (POpPMYJIHMPOBKA KOTOPBIX COIPOBOXKAaercs GHopMmy-
Jaoii. HanpuMmep, 3aKOH BCEMHPHOTO TATOTE€HHA, IE€PBOe HAYAJIO TEPMOAWHAMMKM, 3aKOH 3JEKTpO-
MATrHUTHOM MHAYKIIUY, 3aKOHBI OTPAXKE€HUA U TIPEJIOMJICHUSA CBETA.

BriyuuB ¢OpMyJIHPOBKH 3aKOHOB, HAAO0 3aKPElIWTh 3HAHUSA IO IPOHAEHHOMY MaTepHaIy. JTOH
LeJIN CJIYKAT MPUMEPLI M 3aJaHNs.

CrnenoBaHve JaHHBIM 3J€Chb PEKOMEHIANIUAM 110 U3ydUeHMIO (PU3NUYECKUX 3aKOHOB OyAeT OgHOI
u3 3¢pPexTUBHEIX Mep N0 NpodUIaKTHKE OUINGOK.

2. EcTp eme 0gHO MoJie3HOE NPaBUJIO, CBA3aHHOE ¢ BHIPAGOTKOI HaBHIKOB pelleHus 3agad. OHO
OTHOCUTCHA K TEM CJIydafM, KOT[a pelleHHe 3aJa4i HAUMHAETCA C COCTABJIEHUA HMCXOAHONA CHCTEMBI
ypaBHenuii. IlpaBmio rmacuT: «B ucxomHO# cHcTeMe ypaBHEHHI Ka'X[oe YpaBHEHHME JOJKHO
IMETh CBOe HasdBaHUE». B KauecTBe TAKHX HA3BAHHU MOrYT BBICTYNATH HE TOJLKO HA3BaHUA QHU3U-
YeCKUX 3aKOHOB.



BoTr npumepsi:
— «ypaBHEHUE JBUKEHUS»,
— «3aKoH I'yra»r,
-  «bpopmyJa AaA mepuoaa KosebaHUN NpyKMUHHOTO MaATHUKA»,
- «3akoH Boiia — MapuorTa»,
—  «ypaBHEHHe TeIlJIOBOro HaJjiaHca»,
—  «3akoH Ixoyna — Jlenna»,
—  «(opmMyJsia TOHKOH JIMH3EI»,
—  «ycaoB¥e MHTephEPEHIMOHHOr0 MaKCUMyMa»,
— «ypaBHeHHe (oToadpdexTar.

3. Bosbilloe BHUMaHHE HAAO YAEMHUTH CAMOMY IIOCJEAHEMY 9Tally PellleHudA 3aJavyu — aHaJHU3y
MOJIYYeHHOTO peadyJbraTa. CTpaTernueckas omuOKa MHOTHX yvalluXCA B TOM, 4YTO OHM He BhIpabo-
Tann y ce0s NPUBHEIYKHM aHAJIM3UPOBATH TAK Ha3biBaeMbI OoTBeT. KOHKpeTHBIE NPOSBJIEHHA 3TOTO
U3bAHA B HIKOJHLHOM OOPa30BaHUU MOTYT OBITH PA3JIMUHBIMU,

Bor npumepbl TAaKOH HEOCMOTPHUTEILHOCTH:

1) B KauecTBe OTBeTa NPUBEJEHA He Ta BEJIMYMHA, KOTOpas TpeboBajachk IO YCIOBMIO 3akaduu;
2) pasMepHOCTb HalifleHHON (U3MUECKON BEJHUYWHBI HE COOTBETCTBYeT ee (PU3MIECKOMY CMEICIIY

(uTo cBHAETENBCTBYET 00 ommubKe OO B UCXOAHLIX yYpaBHeHUAX, Jinbo B IpeoOpa3oBaHUIXK);
3) He IPOBeJeHO 33aJaHHOE OKPYTJIEHWE YHCJIEHHOTO OTBeTAa WJIH Ke OH He BhIDAXXKeH B 3aJaHHBIX

eIVHHUIIAX;

4) He NMpoBeIeH aHANN3 3HAKa KBAJApaTHBEIX KOpHeil B IPHBOIUMOM OTBETE;
5) orBer U rpa®UK K HEMY IIPOTHBOpeYAT APYT APYIY;
6) He mpoBegeHa O0O0IIad OIeHKA Da3yMHOCTH IIOJYYEHHOro peayJsbTara (HampuMep, HCKOMAas

CKOPOCTh TeJla OKasajlach 00JIbIIle CKOPOCTH CBETAa).

4. B xome ET'9 BcTpeuaercss u ellle oaHa ommbOka oOiero xapaxkrepa. MHorme abUTypHEHTEHI
NBITAIOTCA YrajaTh IPaBUJIBHBINL OTBET BMECTO TOrO, YTOOBLI pelnaTh 3aJadyy. JTO OTHOCHUTCH, KO-
HeuyHo, K 3agaunaM tuna A. K gum, B oTaudue or 3aganuili Tuna B u C, npuigaraercsa mo 4deTsIpe
BapHAaHTA OTBETA, U3 KOTODPHIX NPAaBMJBHBIA — TOJBKO OOUH. 3afaHuA TUa A — camMble MHOTOYHC-
JeHHBIe: UX o0Inee yucJio gocturaer 25 (Torga Kak yucao sagaHuit tTuna B 1 C — cooTBeTCTBEeHHO 4
u 6). He cekper, uTo B Xoje noaroroBKu K EI'D mMHorue yuaimiueca TPeHHUDPYIOT CBOE YMeHMEe MMeH-
HO yrajbIBaTh OTBET HA IOCTABJEHHBINA BOIIPOC.

5. Urak, MBI 00CYIHJIM KpaTKo OIIMOKHN OOINEero xapakTepa, KOTOpBIE NONYyCKAaIT ydaljuecs,
TOTOBSICH K 9K3aMeHy 10 (usnKe U B XoJe dK3aMeHa. Temepb, IOABOAA UTOT'M, MOYKHO OTBETHUTH Ha
IIOCTAaBJIEHHBIII BOIIPOC: Kak Ke m3berkaTh 3TuX omubok? OTBeT Ha HEro OYEBHAEH M HE COAEPIKUT
B cebe HHUYero OopuruHaabHOro. CyTh OTBeTAa COMEPIKUTCA B IJIABHOW PEKOMEHJAIIMK YyUaIIMMCH:
npu U3ydYeHUM OuU3uKu (KakK, BOpoueM, ¥ APYrUX ydyebGHBIX AUCIUIJINH) Hajgo BblipaboraTh y cebs
MPUBBIYKY OIIEHUBATH CHUTYAIIUIO, BbIJEJsAA IJIaBHOe HA (JOHe BTOPOCTEIEHHOTO.

Xorenocs 0bl HAZEATHCA, YTO HAMECIKHLIM ITOMOUIHMKOM B 9TOM OKayKeTCsl JaHHOe mocobue.

KAK NOMOYb CAMOMY CEBE?

JK3aMeH, B ToM umcie n EI'D mo ¢pusmke, — oueHb OTBeTCTBEeHHOE HchIbITaunme. Jlaske eciau ro-
TOBUTLCA 3a01arOBPEMEHHO, TPYAHO GbiBaeT H30aBHTBHCA OT BOJHEHHHA, CBA3AHHOTO C 3THM COOBLITU-
eM B JKH3HH. B Tako# CHTyallMM 3K3aMEHYIOIEMYycA IMOMOYKET ONBIT APYrux Jmojeil. Pusukxa, B
TOM 4YHCJe M KaK INMKOJNbHBLIN yuebHBIN mpeameT, ¢cToqbL OOLIMPHA, YTO HA 9K3aMeHe MOMKHO pacTe-
pATbCH, M03a0LIB JaXke TO, YTO, Ka3aJIoCh ObI, XOPOIIIO TTIOMHUJI.
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BoTt Korga MoryT moMo4b COBEThI!

1. BmecTo TOro uro6bl MAHUKOBATH, IMOJE3HO, YHTAS YCJIOBHE OYEPEAHOTrO 3aJaHHfA, CIPOCHUTH
ceba: «Ha rakyio Temy sazamme?» IloMcku oTBeTa Ha 3TOT BOIIPOC MOTYT HPHBECTH B HYKHBIH
paszen kypca ¢pusuku. Ecim Bbl XOPOLIO YYHJIM YPOKH, TO 003aTEJIBHO yAacTci BCIIOMHHUTL (H-
3U4YeCKHe 3aKOHBI, HMeIOIIe OTHOUIEHHWE K JAHHOMY 3aJaHuio. A 3a0JHO B TpebyeMble GOPMYJIBI
BcnomHUTe. Hajo u noKaseIBaTh, CKOJb BAXKHO IIOMHHTL (DOPMYJHUDOBKH (DH3HMYECKHUX 3aKOHOB M
¢dopmyasl K HUM?

2. Bosbioe mMoACIOphe — YepTEKH U rpa@uKku. ITO — OPH OUYEBHIHOM YCJIOBHH, UTO OHHM HMe-
Tca B 3ajaHnu. EcTh U Ipyras OrOBODKA: AK3aMEHYVIOIIHHACA AOJKEH He TOJLKO YMETh CaM H30-
6pasuTh TpebyeMiie uepTeXM M IpadHKH, HO M JOCTATOYHO XOPOIIO pasbMpaTeCsa B «UYXKHUX». B
nocoOuu IpeACTaBJA€HO HEMAJIO 3aJaHHil, B KOTOPBEIX MMEIOTCA I'OTOBEIe uyepTeku um rpadpmru. Ilo-
JIe3HO NpoJesaTh M TAKON ONBIT HaJ CaMHM CO0OM: M3BATH U3 3aJaHUA BCEe YEpPTEKH M IpadHuKH.
Hcxop oueBuaen: 06e3 U3BATHIX «IIOACKA30K» 3aJaHNA MOKAKyTcA Oojiee TPyAHBIMHE!

3. JlaBHO M3BECTHO, YTO TOMY, KTO ClaeT 3K3aMeH Nno (puauKe, GOJBIIYI0O YBEPEHHOCTh B cede
maetr 3HaHMe MareMaTuKH. OHO ¥ HOHATHO: BEAb MaTeMATHKa — OJUH U3 I'JIABHBIX HHCTPYMEHTOB B
pemenuu dusndecknx 3ajgad. Ho HUKoraa Heas3ds 3ab0eIiBaTh O (PM3WMUYECKOM CMBICJE BeJIHYHH,
BCTPEYAIOILINXCH B XO[€ pelneHusd!

4. EcTh U elle 0OAWH NIOJIE3HBI!I OPHMEHTHD, CBA3AHHBIM ¢ MATEMATHKOH. YdamieMycsa HAZO BBI-
paboraTh y ce0s NMPUBBLIYKY BO3AEPKMBATHCA OT MaTeMaTHYeCKHX IpeobpaszoBaHMil B caMOM Haua-
Jie BBINIOJITHEHUA 3ajaHuA. Pasymeercs, 3TO JajJieKO He Bcera BO3MOYKHO, HO CTPEMHUTBCA K 3TOMY
ciaenyeT. B ynpomenmaoM BHAe 3TOT pemenT MOKHO chOpPMYJIHPOBAThH TaK: CHAUAJa — CHCTeMa
ypaBHeHUI, IOTOM — €€ pelleHHue.

5. YVuurena cpegHUX MIKOJI, KAK U IPEenoJaBaTeJH BY30B, XOPOIIO 3HAIOT, YTO yualjuecd,
IDKOJIBHUKU YU CTYAEHTHI, PeAKO NpmOeraioT K IIOMOLIA HpaBHJIa Pa3MepHOCTe!. A ’KaJjb: BeIb C
€ro IIOMOIIBI0 MOJKET OBIThL O0Hapy:KeHa oIIMOKa Ha JII0OOM aTalle BBLITIOJHEHWS 3aJlaHUsA: IIPH 3a-
IUCH MCXOAHOM CHCTeMbl YPaBHEHMIiA, B Xoe ee npeobpasoBaHMii, IIpU aHAJIM3e OTBeETA.

6. B xome peinosineHudA saganuii EI'O BoBce HeT HeOGXOAMMOCTH HNPOABUIaTHCSA B COOTBETCTBHH
¢ HOMepaMH 3Tux 3azanuil. Eciu 3ajaHue DOKA3aj0Ch CAHIIIKOM CJIOMKHBIM, MMEET CMBICJ Iepe-
KJIOUUTHCA Ha APYyrue — C TeM, UTOOBI BEpHYThCH K HeMy mo3aHee. O0 3TOM, KCTATH, CKA3aHO U B
HHCTPYKIIMM, KOTOpasa Ipujaraercsa K sagaHuaM EI'D. Ilo mepe Toro, Kak HaKamJUBaeTCSA YHCJIO
PEIlIeHHBIX 38/1a4, K 3K3aMeHYIOIIeMyCsa BO3BpAIllaeTCsa YBEPEHHOCTh B cede.

7. Kak mpaBmijo, OJHM M Te Ke IO CMBICJY (PHU3HUYECKHE BEeJIMYHUHBLI O0003HAYAIOTCA B Pa3jHd-
HBIX IIKOJbHBIX KHHrax o (U3NKe OJHHMMH H TeMH JXe OYKBaMH. 3TO OGCTOATEILCTBO MOXMKET
ObITH MCIIOJIL30BAHO B KaueCcTBe CBOeOOpPa3HOM «IOACKasKH». EciM Bbl, POTOBACH K 9K3aMEHY, yUH-
JU He TOJNIBKO (QOPMYJIHPOBKM OIpeZesleHMil M 3aKOHOB, HO M (QOpPMYJIBI K HUM, Bbl 6€3 0coObIx
ycunii BCIIOMHHTe GQOpPMYJHl (a 3HAYUT, M HY)KHBIH pasmen (Gusuku!), B KOTOPBIX BCTPEUalOTCH
OyKBeHHEBIE 0003HAUECHUA BeJIWYNH TAHHOTO 3aJaHUS.

O PASHOBMOHOCTAX 3ARAHUMA

3amaHua, KoTopble BcTpedaiorca Ha EI'D mo ¢pusuke, BecbMa pasHOOGpasHBEI — KaK IO COAepKa-
HHIO, TaK U 10 ¢opMe. ['oTOBACH K 9K3aMeHyY, HAAO0 03a0OTHTHCA O TOM, YTOOLI HE YIIYCTUTh U3 BU-
Iy BOIIPOC O Pa3HOBHJHOCTAX 3aJaHMUil. ITO IOMOYKET He TOJIbKO OPMEHTHPOBATHCA B MaTepHajax
ocobuaA B XoJe IIOATOTOBKH, HO X M30eXKaTh HEOXXHAAHHOCTEH Ha caMOM 3K3aMeHe.
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IlepeunciuM pasHOBHUIHOCTH 3aJaHMii, KOTOphIe BcTpeuaoTcss Ha EI'D mo ¢usuke. Tyt ke ga-
OUM KpaTKHe KOMMEHTApPHH IO IIOBOAY KarKAOH M3 HHUX.

1. 3agaHns Ha 3HaHNEe PU3NUYECKUX 3aKOHOB.

JTO — camas BasKHad PasHOBUIHOCTD, IIOCKOJBKY (H3MYeCKMe 3aKOHBL — B OCHOBE METOAOB pPeEIleHHsA
Bcex ¢puauueckmx sagad. CM. mpumepsl: 3agauud NeNe 1.3.8(A), 1.4.16(C), 4.3.1(A).

2. 3afaHUA Ha 3HAHUE TePMUHOJIOTHH (M oIpejesieHUH GUINUECKUX BEJIHUUH).
CBoum CyIlIeCTBOBaHHEM 3aJaHUA TAHHOI'O THUIIa HAlIOMHHAIOT BCEM ydalllMMCAd B oqepe,uHoi?I paa: Hago
VYHATH A3BIK (I)I/L'BPIKI/I' Kak uacrto IPUXOoAUTCA BHIETh, B TOM YHCJIEe U HA 3K3aMeHe, UTO OﬁmerI/IHHTaH

TPaKTOBKa (pU3HUECKUX NMOHATUII moaMeHsAeTcA cobcTBeHHBIM MHeHMeM! CM. mpumephi: NeNe 2.3.2(A),
2.3.8(A), Ne 6.3.10(A).

3. 3agaHuA Ha 3HaHHE OCHOBHBIX (GOPMYJ GUIUKH.

Mdopmysbl B GU3KNKe CBA3LIBAIOT, KAK M3BECTHO, TPH U OoJsiee BeanuyuH. Ha 9T10il B3auMOCBA3YN OOBIYHO U
crpouTca «CiooKeT» 3azauu. OTclona ¥ BBIBOA: YYHTH HANO HE TOJIBKO (H3HUYECKHEe 3aKOHBI, HO U (pop-
myasl K HuM! CM. npumepsr: NeNe 2,4.6(A), 2.4.9(A), 3.3.6(A).

4. PacdeTHBIE 3aJaHUA.

Taxkmx 3agaHuil OOJBLIINHCTBO. ¥YiKe IO 9TOMY (DaKTy MOMHO CYAHUTb, CKOJIb BEJIHKA POJbh MATEMATHUKH.
HanomuuM, 4YTO BBI JOJKHBI YMETh, B YaCTHOCTH, HEJIATh: COCTABJATH CHCTEMY YpPaBHeHWi (M pemaThb
ee), HAXOLUTH IPOEKIIMI0 BEKTOPA Ha 3aJaHHOe HaNpaBJeHUe, OKPYIJIATh YHCJIEHHLIe 3HAUCHUSA BeJH-
YMH, aHAJN3UPOBATL OTBET, NMOJYUYeHHBIH B OYKBEeHHOM BHIe (HAaIpHUMep, PacCMaTPHUBATL XapaKTepHBIe
yacTHBIE caydan). CMm. mpumepsl: NeNe 1.3.15(C), 2.4.16(C), Ne 4.4.5(A).

5. KauecTBeHHbIE 3aJaHUA.

[ BHITIOJMHEHUs1 TAKUX 3allaHuil moTpebyeTcA yMeHHe DacCy AaTh, CPABHUBAS MpeJJiaraeMble 4eThIpe
Bepcum oTBeToB. Takoe ymMeHMe maeT BO3MOMKHOCTH BRIABUTHL NPaBAONOAOGHLIE, HO OIIMOG0YHBEIE OTBETHI.
Cm. npumepsl: NeNe 2.3.6(A), 2.4.10(A), 5.3.9(A).

6. 3aganusa Ha rpad@uUYecKoe CJI0XKeHHEe BEKTOPOB.

Hepegko yuammquecs omu0aloTCs NPH OThICKAHMY H3MEHEeHUA BEKTOPHOM BelMWYMHBI. 3ab6BIBAIOT, UTO
U3MeHEeHVEe BeKTOpa — TOXKE€ BEKTOD M YTO [IJIA ero HaxOXJeHUs Hal0 BLIYECTh U3 «HOBOTO» 3HAYEHHUS
BEKTOPHOII BeJINUUHEI €e «CTapoe» 3HaueHue. CM. mpuMepnl: NeNe 4.3.1(A), 4.3.7(A), 4.4.1(A).

7. 3ajaHUA Ha IIOCTPOEHUE IrpaUKOB.

Takux 3agaHuil OYeHb MHOIO. YMeHHEe YUTATh CBOM M «Uy»KHe» rpadUKM — OCHOBa ycliexa IPH BBHIIIOJ-
HEHUM MHOTUX 3ajaHuil U3 BceX DasfeNoB IIKOJBHOrO Kypca ¢usauxku. OCM. 1IpuMepsl:
NeNe 1.3.1(A), 4.4.11(ATI), 5.4.6(A).

8. 3ajaHNA Ha IepeBOJ IIPOIECCOB (M IMKJIOB) C OOHOM AUarpaMMsbl Ha APYryIo.

Bor eme rae HyHa TecHas cBA3b (DUM3NMKKA W MATeMATUKH! YMeHUe pelllaTh TaKHe 3aJaull JaeTcs
VIIOPHBEIMHU TpeHupoBKamu. CM. npumepsnl: NeNe 2.4,.7(A), 3.3.15(C).

9. 3agaHuA Ha IOCTPOEHHE N300pasKeHu.

Cexpe'r peliesus 3TX 3ajad — B YMEHHUH IIOJIb30BATHCA TaK Ha3blBAEMBIMH XapaKTEPHBIMU JIYHaMH. STO,
HAIIOMHHMM, — Jy49H, X0J KOTOPBLIX 3apaHee u3BecTeH. CM. mpuMepsl: NeNe 6.3.4(A), 6.3.6(A), 6.3.11(AII).

10. 3agaHusa Ha «yCTAHOBJIEHIE COOTBETCTBUA».

3Ty pPa3sHOBHAHOCTb MOYKHO HAa3BaTh M MO-APYIOMY: «33JaHHUSA Ha OLiEHKY CHUTyalluu». 3hech IPUXOAUT-
cA pa3bupaTrbcA B pasJiAYHBIX (BO3MOXKHEIX U HEBO3MOJKHBIX) COUETAHUAX (PU3UUECKHX BEJUYHMH C MX
usMmeHenusimu. Taxkue 3agaHNs IIPOBEPAIOT MNOHMMaHMe CYIHOCTH (U3MYECKHUX IIPOLECCOB.
Cm. npumepsr: NeNe 4.3.13(B), 5.3.13(B), 5.4.14(B).

10



11. «KomGuHEHMpPOBaHHBIE» 3aJaHUA.

9T0, 10 CMBIC/IY TepMHHA, — 3aJaHNUA, B KOTOPBIX IIpoBepseTcs 3HaHUE 3aKOHOB U3 Pa3jIMUHBIX pasje-
noB ¢usuxu. Koneurno, ouu Tpysauee oO6biuHbiX. Takux s3afganuii 1oBoJbHO MHOTO B «Paboueiil Terpanmm».
Cm. opumepsr: NeNe 2.4.16(C), 5.3.15(C), 8.4.16(C).

12. «9xcnepumeHT no dororpadpum».

OranuyuTeNbHasA OCOGEHHOCTh TAaKMX 3aJaHUIl: OHH IO3BOJIAIOT CMOZEJIVPOBATH YCJIOBUA DPEAJILHOTO 9KC-
nmepuMeHTa. B HHUX MOXXHO VBHIETH IpocTeiilline dusuvecKHe NpHOOPHI — TaKkhe KakK JHHelKa, TWHA-
MOMETP, TePpMOMeETp, GapoMeTp, aMmepMerp, BojabTMeTp. CoBeTyeM yuaiumcsa 3abjaroBpeMeHHO Hay-
YUTHCA CUUTHIBATH MOKA3aHUA C peajbHbIX IPHGOPOB B IIKOJLHOM Kabubere ¢usuxku, CM. mpuMepsI:

NeNe 1.8.10(A), 2.3.9(A), 2.4.18(C).

13. 3amaHmus Ha MpPUMEHEHUE IIPaBUJIA Pa3MepHOCTeil.

JIjisi TOro, KTO MOHAJ CMBICJ IPaBHJIa PasMEpPHOCTElH, 3TO MPaBHUJIO — COIO3HHMK, a He Bpar. Beab pas-
MepHbIe BeJIMYMHBI BCTPEUYalOTCA eiBa JIM He B KayKIOM 3aJaHuu. I'laBHasd peKOMeHAAIUsA IO BOIIPOCY O
pasMepHBIX BeJUYHHAX: IOMHHTb, YTO PA3MEPHOCTH JIeBOM M NIPaBOil YacTeH PABEHCTBA AOJIKHBI OEITH
onnHaxkoBeiMHu., CM. mpumep: NeNe 2,.3.14(B), 3.3.7(A).

14. 3aganusa ¢ OyKBeHHBIMH 0003HAYeHUAMH (H3HUECKUX BEJINYUH,

BykBenHble 0603HaUYeHUA PU3NUECKHX BEJHUYMH MOKHO PacCMaTpPHBATh KaK NMoAcCKasky. iu xax mpu-
rjaiieHne BCIOMHUTE GOPMYJIBI IO TeMe 3ajaHusa. CTOUT TOJABKO yOparh 3TH 0003HAUEHUS BeJHYMH,
OCTABHUB JIHIIb MX YHCJIEHHBIE 3HAaYeHHA C Pa3sMEPHOCTBHIO, KaK 3afaHHe cpasy ’Ke IOKayKeTcsa Gojee
TpyaHbIM. CM. nmpuMepsl: NeNe 1.4.17(C), 2.3.16(C), 4.4.7(A).

15. 3amaHuda ¢ «JIULNIHUMH>» JaHHBIMU.

IToutn Bcerga 3ajaHUA pPacyeTHOrO XapaKTepa COCTaBJAAIOTCA TaK, 4YTO BCe IIPUBOAUMEBIE BEJIMYWHBI
BXOOAT B orBeT. ViHaue rosops, oOBIYHO B 3afaHMU He ObIBAeT «JHIIHUX» AaHHBIX. EcjJu BBl Aymaere,
4yTo TaK ObiBAaeT Bcerza, TO MOXKeTe Hajenarh omMOoK. Byzasre OautensHsl! CM. nDpuUMepHI:
NeNe 1.8.39(A), 1.3.10(A), 5.3.2(A).

ITasee TPHUBOIUTCA AMArHOCTHYECKAA TeCTOBass paboTa, B TOYHOCTH COOTBETCTBYIONIAd HOBOH
aemoBepcuu ET'D mo ¢msuke. Ilpoperias Bce 3aflaHnsl U CBEPHB CBOM OTBETHI ¢ NMPAaBWJIBHLIMH, BHI
TOJIYUNTE NPEACTABJCHHE O CTEIIeHM CBOEH IOTOBHOCTH K 3K3aMeHy. O6Hapy'kuB HpoOeJibl B 3HA-
HUAX, He OTYauBaliTech: NMPUBOJHMEIe faJsiee «Marepuansl Ijisa moaroToBkn K EI'9 mo dmsuxe»
IIOMOTYT BaM PEIINTb BAINM IIPOGJIEMEI.
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AUATHOCTUYECKMU BAPUAHT
3K3AMEHALIMUOHHOM PABOTbI

MHCTpyKumsa no BbINONHEHUIO paborbl

JIJis BHIIOJIHEHUA 3K3aMeHalMOHHOM paboThl o ¢usuke orsogutca 3,5 yaca (210 muryT). Pa-

60Ta COCTOMT U3 3 YacTeil, BKJIOYAOININX 35 3aJaHuil.
Yacte 1 comepxutr 21 sagauuit (A1-A21). K kaxaomy saganuio faetca 4 BapuaHTa OTBeTa, U3
KOTOPBIX IIPABUJIBHBIA TOJBKO OIUH.
YacTe 2 comepxur 4 saganus (B1-B4), Ha KoTopble HEOOXOAUMO 3aMHCaTh OTBET B BuAe Ha0O-

pa nudp.

Yacte 3 coctrout u3 4 3ajaunii (A22-A25) c BeI6opoM OpaBUILHOrO oTBeTa u 6 3amauwii (C1-C6),
Ha KOTOpbIe TpedyeTcd AaTh Pa3BEDHYTHIHM OTBET.
IIpu BHIYMCJIEHUH pa3pellaeTcs UCIOJIb30BATh HENPOTPAMMUDYEMBIH KaJabKYJIATOD.

BaumarteabHo HpO‘IHTaﬁTe KaXJoe 3ajaHue M IpeajaraeMbpi€e BapHaHTBbl 0OTBeTa, €CJu OHH
uMeroTcss. OrpeuaiiTe TOJBKO IOCTE TOr'o, KaxK BBI IIOHAJIM BOIIPOC U IIPOAHAJIU3HUPOBAJIM BCE BapH-

aHTBI OTBETA.

BrmmosHANTE 3aJaHUA B TOM NOpPsAKe, B KOTOPOM OHU AaHbI. EcjM Kaxoe-TO 3ajaHue BBHI3LIBA-
eT y Bac 3aTpyIHEHHUe, MPOMYCTUTe ero. K mponynieHHbIM 3aaHUAM MOKHO OyZeT BepHYThCH, ec-
JIX Y BaC OCTAHEeTCHA BPEMA.

3a BBIMOJHEHNE Pa3JHYHBIX MO CJOKHOCTH 3aJaHHil JaeTca oguH uiam Oojee GanoB. Bamnwl,
NOJy4YeHHbIe BAMH 34 BBINOJHEHHBIE 3aJaHUA, CYMMHpPYIoTcsa. IlocTapaliTech BBINOJIHUTE KaK
MO HO OoJIbIIIe 3aZaHui M HabpaThk HAMOOJABIIIEe KOMIMUYeCcTBO 6alIoB.

HKenaem ycnexa!

Huxe IIpuBeJeHbl CIIpDABOYHBIE JaHHbIEe, KOTOPHBIE MOTYT HOHaI[06I/I’I‘bC${ BaM IIDH BBIIIOJITHEHHUH

paboTsI.

ﬂecnmuuuue npucmasxku

Haumenosanue | O6o3nauenue | Muoxkurens | HaumenoBamue | O6o3nauenue | MHOKHTEIH
rura r 10° CaHTH c 1072
mera M 10° MUJLIA M 10°®
KHJIO K 10® MHKPO MK 10°°
reKTo r 10% HaHO H 10°°
aenu I 107! IIHKO i 10712

Konemanmui

YUCI0 T n=3,14

YCKOpeHne CBOOOJTHOTO MaJleHUs Ha 3emJie g =10 m/c?

TPaBUTAILMOHHAA TOCTOSHHAA G=6,710"" H-Mz/rcr*2

ra3oBad IOCTOSHHAA R = 8,31 Ox/(monb-K)

nocToAHHaa BosblMaHa k=1,38102 Im/K

noctoAHHasas ABoraapo N A 6-10” Mo '
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CKOPOCTBh CBE€Ta B BaKyyme

K03 IHINEeHT NIPONOPHUOHAJILHOCTH B 3aKoHe KynoHa

MOZAYJIB 3apsAja 3JIEKTPOHA (3JIeMeHTAaPHEI 3JIeKTPHUYECKHI 3apALK)

nocroaHHad Ilinagka

c=310%m/c

k=

1

4ng
e=1,610""Kn

= 9-10° H-m%/Kn®

h =6,6-10"* Ixx-c

Coomnowenue mexncdy pasnuinvimu edunuyamu

TeMmuepaTypa

aToMHadaA €AJUHHIIA MacChl

1 aTromuasn €IHUHHIIa MacChl S9KBHBaJIEHTHA

1 3/IeKTPOHBOJBT

0K =-273°C

1 a.em = 1,66-10 2 kr

931,5 MaB

1B =1,6:10"° Ik

Macca wacmuy,

9JIeKTpOHA 9,110 % kr ~ 5,510 * a.e.m.

IpOTOHA 1,673:107%" kr ~ 1,007 a.e.m.

HeHTpoHA 1,675:10 %" kr ~ 1,008 a.e.m.

ITnomnocmo HOACOJIHEYHOI'0 MacJja 900 xr/m°
BOJBI 1000 xr/m? ATIOMUHUSA 2700 kr/m®
ApeBecHHBHI (COCHA) 400 kr/m® xKeesa 7800 kr/m*
KepocuHa 800 xr/m® pTyTH 13600 xr/m®
Ydenvnaa mennoemxocms

BOJBI 4,2-10 2 iz /(xrK) aNIOMUHUSA 900 mx/(xrK)
JbJAa 2,1-10 3 ox/(xrK) Mean 380 x/(xrK)
JKeJsesa 640 Ix/(xr-K) YyryHa 500 Ix/(xrK)
CBHHIA 130 Ox/(xrK)

Ydeavnaa mennoma
napoobpasoBaHUA BOJEI
IJIaBJIEHUSA CBHHIA
IJIaBJCHHUSA JIbA

2,3-10 © Ik /kr
2,5:10 * Ilsx /kr
3,3:10 ° Ik /kr

Hopmanvrvie ycnosun

naBnerue 10° ITa, remneparypa 0 °C

Monsaprnasa macca
asoTa

aprosa

BOZIOpOZA
BO3ayXa

reJjinst

28-1072 kr/monb
40-107% kr/Mons
2:10% xr/mMoun
29-107% kr/mMoub
4-107% kr/moub

KHCJIOPOAa

JUTHA

MoJauOgeHa

HEOHa
YIrJIEeKHncCcJoro rasa

32:10°% kr/mMonb
6-107° xr/mMomn

96-1072 kr/Moub
20-10°% kr/monb
44-1073 kr/mounb
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Yactn 1

Mpyn BbINONHEHUW 3apaHui yacTu 1 B 6naHke oteeToB Ne 1 noa Homepom

BbINONMHAEMOro Bamu 3agaHna (A1-A21) noctaebTe 3HaK «x» B KNETOYKE, HOMEp
KOTOPOW COOTBETCTBYET HOMEpPY BbIGpaHHOro Bamun oTBeTA.

Al.

A2.

A3.

A4,

Teno Gpocuyn BepTHKAJLHO BBEPX C HAYaJbHON cKopocThio 20 M/c.
KakxoB mMopysnbs ero ckopoctu uepe3d 0,5 ¢ mocie Hauajga ABUKeHUA?
ConporuBneHue BO3AyXa HE YUUTHIBATE.

1) 10 m/c
2) 15 mM/c
3) 17,5m/c
4) 20 m/c

B umnepnuanbHO#l cucreme orcyera cuia F coolIllaeT Teay Maccod m
yckopeHue a. Kax Hamo usaMeHUTHL Maccy TeJsa, YTOOBI BABOE MEHBIIAA
cuiaa coobuiana eMy B 4 pasa 6OJblee ycKkopeHne?

1) OcraBurh HEeM3MEHHON
2) YMeHLIIUTH B 8 pas
3) ¥YmMeHbUIUTH B 2 pasa
4) VBeanuyuTth B 2 pasa

IBe mpy:KHUHBI PacTATHUBAIOTCS OAMHaKOBEHIMU cuaamu F. ecTkocTh
IepBO# HpYKUHBLI kB, B 1,5 pasa GoJIbIlle »KECTKOCTH BTOPOM INPYKHU-
HHl ky. YAJMIUHEeHNe BTODPOH IPYXKUHBEI PAaBHO Aly, a YAJIHHEeHHe MepBoit
Al, paBHO

1) 0,5 Al
2) 0,67 Al
3) 1,5 Al
4) 2,0 Al,

JlerkoBoil aBTOMOOMJIb M TIPY30BHK JOBMIKYTCA CO CKOPOCTAMU
vy = 108 xM/49 1 v, = 54 kKM/4u. Macca aBromobuna m = 1000 kr. Ka-
KOBa Macca I'PY30BHKa, eCJM OTHOIIEHWE HMMIIYJhCA 'PY30BUKA K HM-
nyascy asroMmo0mas 1,5?

1) 3000 kr
2) 4500 kr
3) 1500 kr
4) 1000 kr

14



AS.

A6.

A7.

AS8.

A9.

IlepBnlit aBTOMOOHUNBL HMeeT Maccy 1000 kr,
BTopoit — 500 kr. CropocTH HMX IBHKEHUA
U3MEHSIOTCSI B COOTBETCTBHUM C rpadHKaMu
Ha pucyHKe. OTHOIIeHHe KHHETHYECKUX

3Hepruil aBromobuJIe —Eﬁ B MOMEHT BpeMe-
xl
HU {; paBHO
>
1) 1/4 3) 1/2 t
2) 2 4) 4

Tenexxxa Maccoii 0,1 Kr yaep:KuBaeTCcA Ha HAKJOHHOM IIJIOCKOCTH C
IOMOINLIO HUTH (CM. puCYHOK). CHila HATAKEeHUS HUTH paBHA

1) 0,5H
2) 1,0H
3) 1,5 H

4) 2,0H 30°

WpeansHblll ra3 B MUJIXHADE IEPEBOJUTCS M3 COCTOSHUA A B COCTOS-
HHe B Tak, 4To ero Macca OpH 3TOM He H3MeHsAeTcA. IlapameTpel, om-
pefensmolUie COCTOAHNUSA ra3a, IpUBeJeHbl B TabIuIe:

p, 10°TIa v, 107% M8 T, K
cocTosiHNe A 1,0 4
cocroaHue B 1,5 8 900

Brifepure 4mncj0, KOTOpoe cJeiayer BHECTH B CBOOOAHYIO KJIETKY
TabJHIBI.

1) 300 3) 600
2) 450 4) 900

Kaxkoe u3 yTBepKAeHHUI IpaBuiILHOE?

A. Inddysusa HabaofaeTca TOIBKO B ra3ax U KUAKOCTAX

B. Juddysus HabaomaeTcsa TONBKO B TBEPALIX TeJaX

B. Muddysua HaOM0ZaeTCA B rasdax, ;KUIKOCTAX M TBEPABIX TeJax
1) A

2) B

3) B

4) Hu A, su B, unu B

Kax naMeHuTCA BHYTPEHHAS 9HEPrufA HAEAJBHOrO rasa B pesyJbTaTe
IIOHHKEHHNsdA €ro TeMIIepaTypsbl B ABa pa3a IIPU HEN3MEHHOM 06’beme?

1) ¥YBesuuurca B 2 pasa
2) VYmenbmuTrca B 2 pasa
3) VBemnuurca WNJIH YMEHBIINTCH B 3aBHCHMOCTH OT H3MEHEHHS
JaBJIeHUA
4) He usmenurca
15




A10. OgHoaTOMHBIIN UIEATbHBLIA a3 B KOJUYECTBe 4 MOJieil IOIJIOIIaeT KO-

audecTBO TelioThl 2 KJ[»k. IIpu sToM TeMIepaTypa rasa IIOBBIIIAETCS
Ha 20 K. Pa6ora, coBepiaeMass razaoM B 3TOM TIpOIiecce, paBHa

1) 0,5 gllxk
2) 1,0 xlx
3) 1,5 xllx
4) 2,0 xllx

All. Kax M3MEHHTCA €MKOCTh ILJOCKOI'0 BO3AYIUHOTO KOHAEHCATOpa, €CJIN
paccTOsAHNE MEKAY ero MJIacTHHaAMM YMEHBLIIUTL B 2 pasa?

4]}

1) VBemmuurca B 4 pasa
2) VYBenuuurcda B 2 pasa
3) VYwmeHnuminrca B 2 pasa
4) VYwmeHbmnuTca B 4 pasa

Al12, JIna wuccienoBaHUs 3aBHCHUMOCTH CHJIBI TOKA, IPOTEKAIOIIEro uepes

_A1Z ]

TIPOBOJIOYHBIH DPE3UCTOP, OT HANDSKEHUS HAa HeM ObLiIa coOpaHa 2JIeK-

TpUuecKas 1elb, IpeAcTaBieHHad Ha doTorpadun.

Ha ckosbKO HEOOXOAMMO YBEIHUYMUTL HANPAMKEHHEe JJs yBeJIWUYEeHUS
cuybl Toka Ha 0,22 A?

1) 1,1B
2) 2,2B
3) 3,3B
4) 4,4B
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Al3.

Al4.

Al5.

Al6.

Kax mampasaena cuja Aminepa, AeHCTBYIO-

maa Ha nposoaHumk Nt 1 (cM. puc.), ecau
BCE TPH NPOBOAHUKA TOHKHE, JIEXKAT B Of-

HOHM IIIOCKOCTH, NapaIeJbHBl APYTr APYTY H
PACCTOSIHUA MeXKJy COCEJHUMHU IIPOBOJHU-

KaM# OAUHAKOBEI? (I — cHJa TOKa.)

1) K umam ©
2) Or mac ®
3) Beepx T

4) Buus J

Kax wusMeHHMTcA uyacToTa COGCTBEHHBIX BJJIEKTPO-
MarsuTHBIX KoxefaHUl B KOHType (cm. puc.), ec-
au kjgiou K mepesectu u3 nosioxkenna 1 B moJo-
KeHue 27

1) VYmMmenpmuTca B 2 pasa
2) V¥YBenumuurTcA B 2 pasa
3) ¥YwmeHbImINTCA B 4 pasa
4) VYBeanuurcsa B 4 pasa

OpHa CTOPOHA TOJCTOH CTEKJSAHHOM IJIACTHHEBEI HMMe-
€T CTYIIeHYaTYyI0 IIOBEPXHOCTh, KAaK IIOKAa3aHO Ha
pucyske. Ha miacTuHy, NEepHeHIHMKYJISAPHO e€e IIO-
BEPXHOCTH, IIafaeT CBETOBOH HIYYOK, KOTOPBIH IIO-
cjie OTPaYKeHMsl OT ILIACTHMHEI coOMpaeTcsa JIKH30M.
Jisa BosHBI cBeTa A. IIpu KaKOM HamMeHbIIIEM U3
YKa3aHHBIX HU)Ke 3HA4YeHHH BBLICOTHI CTYIEHBKH d
MHTEHCHUBHOCTh cBeTa B (hOKyce JHMH3LI OyAeT MH-
HHUMAaJIbHOMH?

1) A
2) %x
1
3 A
1
4 2

Ilpoiiga uepes ONTHYECKYIO CHCTEMY, HApAJJIeIbHBIN
TIY4YOK CBeTa moBopaumpaeTca Ha 90° (cMm. puc.). Om-
THUYeCcKas CUCTeMa OpeACTaBJAeT CcoDoM

1) coGuparoiyio JUHIY

2) pacceHBAaIOIYIO JHUH3Y

3) ILTOCKOe 3e€pKalo

4) MATOBYIO NJIACTHHKY
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| A19 [1]2[3]4)]

Al7.

A1l8.

A19.

A20.

A21.

ITokosAwmiica aToM HOTJIOTHUI GoToH ¢ sHeprued 1,2:107'7 Imx. Ilpu
3TOM HMIIYJbC aTOMa

1) He usmenuacsa

2) crax pasaem 1,2 - 10 17 kr - M/c
3) cran paBueM 4:10 %6 kr - m/c

4) cran paBubiM 3,6:10 ° kr - M/c

B pesyibTare cepMM PajMOAaKTHBHBIX PaclajoB sAPO ypaHa U mpe-

BpAIllaeTcsl B AAPO CBUHIA “goPb. Kakoe KomuuecTBo o- M B-pacmanos

OHO HCIBITBIBAET IIPU 3TOM?
1) 8aubf

2) 6au8p

3) 10aubdp

4) 5a0aul0p

37
Kaxas u3 cTpouex Tabaunel DPaBUJILHO OTPaXKaeT CTPYKTYPY Aopa ;q Ar?

P — YHCJIO IIPOTOHOB n — 4YUuCcJao HEﬁTpOHOB
1) 18 19
2) 18 37
3) 37 18
4) 37 55

IIpoBOgHMKHK HSroTOBJIEHBI U3 OJHOTO M TOTO Xe Marepuaja. Kakywo
mapy IpPOBOAHUWKOB HYXXKHO BHIODaTh, UTOOGHI Ha ONBITE OOHAPYKUTH 3a-
BHCHUMOCTEH CONIPOTHBJICHHUSA ITPOBOJIOKK OT ee ZHamerpa?

O —

(Yoowiaii

%A R 68

Hasi onbrToB o GorosddeKTy B3AIN IJIACTHHY U3 MeTajja ¢ paboroi
BBLIXOJ& 3,4-10_19 Ik ¥ cTajay ocBellaTh ee CBETOM YaCTOTHI 6-10 T,
3aTeM YacTOTy YMEHBIIMAKM B 2 pasa, OAHOBPEMEHHO YBEJIHUYHUB B
1,5 pasa uncsio GOTOHOB, MaJaOINAX HA IJIACTUHY 3a 1 c. B pesysbra-
Te 3TOT0 4YKCJIO (GOTOJIEKTPOHOB, MOKUAAKINNX IJIACTUHY 3a 1 ¢,

1) yBemuuusocs B 1,5 pa3sa

2) cTajo paBHBIM HYJIIO

3) yMeHBIIHJIOCH B 2 pasa

4) yMmeuslInJIOCH OOJiee UeM B 2 pasa
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YacTtb 2

HOCTb uMcp. 3Ty nocnegosaTenbHOCTE Hago 3anucaTte B HGnaHk oteeTtoB Ne 1
cnpaBa OT HOMEpa COOTBETCTByioUEro 3apaHus 6e3 npobenos u kakux-nubo
CUMBOANOB, Ha4YMHasa € nNepeon Knetoudkn. Kaxayio undpy nuwimute B OTAENbLHON
KrneTovKe B COOTBETCTBMM C NpuBeAeHHLIMKU B BnaHke obpa3suamu.

OTBETOM K KaXaoMy U3 3afaHuii B1-B4 6ygeT HekoTopas nocnegoBaTens-

B1.

B2.

OxHOaTOMHBIN WAeaJbHBI ra3 HEH3MEeHHOH MAacchl COBepIIaeT
MOJIOKUTENBHYI0 paboTy B HM30TepMH4YeCKOM mpomecce. Kak mame-
HAIOTCA B 3TOM Ipoilecce 00beM, AaBJieHHE M BHYTPEHHAS 3HEpPTUA
rasa?

K kaaoit mosumum IepBOro cTojadna moAOEepHuTe COOTBETCTBYIOIIYIO
IO3HIIMIO BTOPOI'O M 3alMINNUTe B Tabuuiy BrIOpaHHEBIe ITUAPEH! IOA CO-
OTBETCTBYIOIIUMHN OYKBaMH.

1 KamIoi BeJUYMHBI OIPENEJUTE COOTBETCTBYIOIIHII XapaKTep Ha-
MEHEHUA:

1) yBeamuuBaercs
2) yMeHbIIaercs
3) He naMeHAETCHA

3anumiuTe B TaOMMIy BbIOpaHHBIe HUGPHI A KasKaol (uUauuecKoit
BeJUYHUHBI. [IU(dpEI B OTBETE MOTYT LIOBTOPATHCA.

O61em rasa JlaBineHue rasa Buyrpennsas sHeprus rasa

Ilrockuit KOHAEHCATOP OTKJIIOYMJINM OT HCTOYHHMKA TOKa, a 3aTeM
YMEHBIININ PACcCTOAHME MEXAY ero IjjacTHHaMM. Kak maMeHmIM mpu
3TOM 3apAj Ha OobKJIaAKaX KOHAEHCATOpAa, 3JIEKTPOEMKOCTH KOHAEHCA-
TOpa W Hanps)keHue Ha ero obkJgaakax? (Kpaeswmmu addexramu npe-
He0peuyb, cuMTas MJIACTHMHHI KOHAeHcaTopa OonpmuMu. uanekTpuue-
CKYI0 IPOHHIIAEMOCTDb BO3AYyXa IIPUHATHL paBHOI 1.)

Jna Kaaoll BeJIMYMHBI OIPEJEIATE COOTBETCTBYIOLIHI XapaKTep M3-
MEHEHUA:

1) yBeauumIH
2) YMEeHbLINUJIHU
3) He M3MEHMJIH

3anumure B Tabnuiny BbIOpaHHBIE HUPPBI A KaKA0d Gu3HUECKOH
BeanduHel. 1{uhpsr B 0OTBETE MOTYT IIOBTOPATHLCA.

3apag KoHgeHcaTopa | JJIEeKTpPoeMKOocTh | HampsxeHne Ha oOKJIagKax
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B3. TI'pys, mopBelneHHBIH Ha HPYKHHE, COBEPIIAET BLIHYKICHHBIE I'apMO-
HUYecKHe KoJiebaHUA IIOx [gelcTBMEM CHJIBI, MEHSIONMIENCHA C YacTo-

TOH V. YCTAaHOBUTE COOTBETCTBHE MEXAY DU3MUYECKUMHU BEJIUUYMHAMH U
YacTOTOH MX M3MEHEeHUA B 3TOM IIpoliecce.

K xaxpoil mosunuy mepBoro crToubia nogdepuTe HYIXKHYIO IIO3UIHIO
BTOPOTO U 3alMIIATE B TabJHUy BHIOPaHHBIE IUMPBI IO COOTBETCT-
BYIOIIUMH GYKBaAMMU.

PUSNYECKUE BEJNYMHBI YACTOTA NX MSMEHEHWSA

A) KUHeTHYecKasd 3HEPrUd 1) 1
B) cxopocth 2v
2) v
3) 2v
49 1
4v

A B

B4. Kax mamensercs 3apsj U MaccOBOe YHCJIO PaJHMOAaKTHBHOrO fjApa B pe-
3yabTaTe ero P -pacnajga? YCTaHOBUTE COOTBETCTBHE Mexny Guaude-

lvr 7 Y 7
sy 3 3

CKHMH BeJIMUMHAMH U XapaKTepoOM HUX U3MEHEHUdd.

DOU3NIYECKHUE BEJINYHMHEI X USMEHEHWE

A) zapan 1) yBeauuurcs

B) maccoBoe umcio 2) He U3MEHUTCHA
3) yMeHBIINTCSH

A B

He 3abyabTe nepeHecTu Bce oTBETHI B 6naHk oteeToB Ne 1.

Yacrts 3

Mpu BbinONHEHUKU 3agaHuit A22-A25 yactn 3 BbibepyTe npaBuMbHLIA OTBET
13 4 NnpeanOXeHHbIX.

A22. AproMobUIbL, JBUrasch C BBHIKJIOUEHHBIM JABUraTeJeM, Ha T'OPHU30H-
TAJLHOM YYACTKe Joporu umMmeer ckopocTb 20 m/c. Kakoe paccrosHue
OH IIPOEJeT A0 MOJHOM OCTAHOBKH BBEPX IO CKJIOHY TOPBI IIOJ YIJIOM

30° k ropusoHTy? (Tpenunem npeHebpeus.)

1) 10mMm
2) 20 ™
3) 80m™
4) 40 M

20



A23. B xasopuMeTpe HaXOAUTCA BOAa, Macca Koropoit 100 r u TemnepaTypa
0 °C. B Hero omyckKaloT KYCOK JbAa, Macca koroporo 20 r u TeMrmepa-

Typa —5 °C. Kakoit 6yzer TeMmIiiepaTypa COAepXHMOr0 KaJopHMMeTpa
Tocjie yCTAHOBJEHHUS B HEM TelJIoBoro paBHoBecusa? OTBeT BhIpa3uUTe B
rpagycax Ileascua (°C).

1) -1°C
2) -0,4°C
3) 0°C

4) -2°C

A24. B pesyiabTare HarpeBaHusi HeOHa TeMIIeparypa 3TOro rasa yBeJWYH-
Jach B 4 pasa. Cpenm‘m KHHEeTHYeCKasaA 3Hepruda TeIJOBOI'o ABUIKEHHNs
€ro MOJIEKYJI IIPH 9TOM

1) ysenumumiacs B 4 pasa
2) yBeaumuyuniach B 2 pasa
3) ymMeHsImImJach B 4 pasa
4) He N3MEHMWJIACh

A25. Ha pucyHKe u300pakeH BEKTOP HANPAMXEHHOCTH E 3JIeKTpUYECKOro

nouAa B Touke C, KOTOpoe CO3JaHO ABYMSI TOUYEUHBIMH 3apPASAMU (s H (g.
KaxoB 3apan gg, ecau 3apajn ga paBeH —2 MkKia?

qa B

1) +1 MmxKn
2) + 2 mxKn
3) - 1wmMxKa
4) - 2 MmxKa

3apaHua C1-C6 npeactaensaioT cobon 3anayu, nonHoe pelueHne KOTOpbIX
HeoGxoanmo 3anucaTh B OnaHke oteeToB Ne 2. MonHoe npaBunbHOE pelleHne ka-
XOOW 3ana4u NOMKHO BKMtoYaTh B ceBR 3aKkoHbl 1 hopMynbl, NPUMEHEHWE KOTOPbIX
HeobX0aMMO UM OOCTATOYHO ANA pelleHns 3aayun, a Takke MatemaTudeckue rpe-
obpa3oBaHus, pacyeTbl C YUCINEHHbIM OTBETOM Y, NpU HEOGXOAUMOCTU, PUCYHOK,
NOAICHALWMI pellenue. PekOMEHAYeTCs NpoBeCcTy NpeaBapuTensHOE pelieHne Ha
yepHoBuke. MNpu odbopmneHnn pelueHua B 6raHke oteetos Ne 2 sanuwinTe cHaua-
na Homep 3aaaHusa (C1 1 1.4.), a 3aTeM pelleHne CoOOTBETCTBYIOLLEN 3afaui.
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B sapganuu C1 cneayeT 3anucaTtb pasBepHyThIid OTBET, NOACHAIOWMIA OU3N-
YecKne NpoLeccehi, OnncaHHble B 3aaaye, N X0 Baliux pacCyXaeHui.

Cl. B 3a3op Mexay NpPSAMOYTOJbHBIMHU OOKJAIKAa-

MH IIJIOCKOTO KOHJEHCATopa C 3apajamMu +q u < |
—q (cM. puC.) BHECJIH TOHKYIO METAJIMYECKYIO
MJACTUHKY TAKHUX K€ Pa3sMEPOB ¢ 3apAIOM +3g
napajjenbHO OOKJaZKaM, HOCJE Yero Coeau-
HUJIN IIPOBOJIOYKOHA IJIACTHHKY C NpaBO¥l 00-
kaaakoi. KakuM mociie aToro cramer 3apsajg Ha
JeBOIt obKaanke?

Mao: . | Pewenye:.

- Omeem: = | . |

C2. Ilyna JjeTHT ropU3OHTAILHO CO CKOpPOCTBIO Uy = 150 M/c, mpobmsaer

CTOAIYH HA TOPH3OHTAJIBHOM ITOBEPXHOCTH JbAa GPYCOK M IPOAOJIIKAET
v,

IBU)KEHUE B IIPEKHEM HAIpPABIEHUH CO CKOPOCTHIO 3" Macca Gpycka

B 10 pas Gospie maccel nmyau. KoabduiiueHT TpeHUA CKOJBKEHUSA Me-

Ay Opyckom m apgoM p = 0,1. Ha xakoe paccrosHme S cMecTHUTCH
OPYCOK K MOMEHTY, KOI/a ero CKOpPoCTh YMeHbIuTCA Ha 10% ?

C3. B kanopumeTrpe Haxogwjca Jen npu temmeparype t; = — 5 °C. Ka-
Kol 6nlia Macca m; JbJAa, €CJH IIocjie AoOaBJIEHHMA B KaJOPUMETD

m, = 4 Kr BOABLI, MMeloLlel Temmnepatrypy tz = 20 °C, m ycraHOB.Je-
HHUA TEIJIOBOI'0 PABHOBECHs TeMIlepaTypa COAEPyKHMOIo KajJopuMeT-
pa okasanaach paBHOH! t = 0 °C, mpuyeM B KajlopuMmeTpe ObljIa TOJb-

Ko Boza?
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Jano: Pewenu

@

Hatimu:

Omeem:

C4. Ha pHcyHKe mIOKasaHa Iellbk NOCTO-

AHHOro Toka. Kax usmemmrca mHa- . &7

OpAMEeHue, KOTOpoe IIOKA3bIBAeT | !

BOJIBTMETP, €CJIN 3aMKHYTh KJaiou K? | “

(BIIC ucrounuxa tToxa & = 20 B, ero ’ l__®_|

BHYTpeHHee conpoTrubiaeHue r = 1 Owm, |~ “
K

COIIPOTHUBJIEHHE KAXKAOr0 M3 Tpex
pe3uctopoB R = 2 Om.)

[aHo: i Pewette:

Hatimu: P

C5. Ia BepTHKAJBLHBEIX peJbCa, HAXOOAIMMUXCA B
MarHUTHOM IIOJIe ¢ MHAYKOHMeit B Ha paccTOSHUHU B
l=1m™M papyr ot gpyra, COeIWHEHHl BBEpPXY ®
TpeTbUM peabcoM (cM. puc.). Bpoar HEuX 1 2
CKOJB3UT BHU3 0e3 TpeHHuA T'OPHU30HTAJBHBIH l
npoBoaHuk 1-2 maccoir m = 0,1 Kr u compo- v

TupieaneM R = 0,01 Om. IIpu cxopocTu mpoBoaHHKA v = 1 M/c
geHcTByONIas Ha HEr0 aMIepoBa CHJa YPAaBHOBEINIMBAET CHJY TsXKe-
cru. KaxkoBa muHayxknua B? (MarLuTHoe mojie IEepPOeHAUKYIAPHO
IJIOCKOCTH PeJIbCOB, COMIPOTHUBJICEHUE PEJLCOB IpeHeGpeKuMO MaJIo.)

[ano: | ' _Pewenye: .

Halimu:

Qmeem;

C6. B Bakyyme HaXOAATCA ABA IOKPHITHIX KAJBIMEM JJIEKTPOAa, K KOTOPBIM

MOJKJIIOUEeH KOHAeHcaTop eMKocTeio C. IIpu n1auTesbHOM OCBEIEHHU Ka-
TOZA CBeTOM C uacroroit v = 1.10 I'y ¢OTOTOK, BO3HHUKIINIA BHauaJje,
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[faro: |

IIpeKpalaeTca, a Ha KOHJEHCATOpe IoABIAeTcHA 3apan ¢ = 1,1.107° K.
Pa6oTa BBIXOJa 3€KTPOHOB U3 Kamenus A = 4,42:107"° xx. Kakosa eM-
KOCcTh KoHaeHncatopa C?

24



OTBETbI K 3ABAHUAM
AWATHOCTUYECKOM 3K3AMEHALIMOHHOM PABOTDI

Ne zamanus OTBET Ne gamanus oTBeT Ne zapanusa OTBET Ne gagauus OTBET
Al 2 Al0 2 Al9 1 A24 1
A2 2 All 2 A20 3 A25 1
A3 2 Al2 2 A21 2 C1 -2q
A4 1 Al3 4 B1 323 Cc2 9,5
Ab 2 Al4 2 B2 312 C3 1
A6 1 Al5 4 B3 1 C4 -3
AT 1 Al6 3 B4 9 C5 1
A8 3 Al7 3 A22 4 C6 8.107°
A9 2 Al8 1 A23 3
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PELUEHUA 3ANAHMUA C AMATHOCTUUYECKOM
3K3AMEHALMOHHOMU PABOThI

C1.

CyMMapHBIN 3apAA METAJINYEeCKON IJIACTHHKHU M COeJMHEeHHOM c Heil mpaBoli OOKJIaJAKKU KOH-
JeHcaTopa paBeH +3¢ — ¢ = +2q. 9ToT «mpaBuIii» 3apAx He MeHseTcs ¢ TedeHueM BpeMeHu. Ox
OyzeT OTTANKUBATh OT cebsa 3apsaz JieBod obkaaaxku +q. Ilockonbky JieBas OOKJIaAKA 3a3eMJIeHA,
ee sapaj O6ydeT U3MeHATHLCA. V3MeHeHNe 3TOro 3apsja MPeKPaTUTCA TOrja, KOrAa OH CTAHET paB-
HBIM II0 BeJIMYMHE U IIPOTHMBOIIOJIOMKHLIM II0 3HAKY «IIpaBoMy» 3apany +2q. Takum oGpasom, 3a-
pAZn JeBoif 0OKJagKy OyJeT paBeH B UTOTE —2(¢.

C2.

CorsiacHO 3aKOHY COXpaHeHMsI MMIIYJbCa
1
mug = m-g vy + Muy, (1)

rae m — Macca mysau, M — macca Opycka, Uy — HadaJbHas CKOPOCTH Opycka IIocjie 3acTpeBa-

HUA B HEM IYJIH.
ITo 3axKOHyY COXpaHeHUS U U3MeHeHUS MeXaHUYeCKOH 9HepTHH:
Mug Mu?

= + uMgs. 2
2 2 uMg (2)

3Iech U — KOHEUHAsA CKOPOCTh OPYCKa, | — KO3DGMUIINEHT TPeHUA MEXAY OPYCKOM U JILIOM.
Pemasa cucremy ypaBHenuit (1) u (2) u yunrteiBas, utro M = 10m, u = 0,9u,, moayuaem:

2
S = 0’19.[20_] .L: 9,5 M.
2 15) ug

C3.

KosudecTBO TEmI0THl, NOJYYEHHOE MIPU HArDEBAHUM JIbJA, HAXOOAIIEIOCA B KaJIOpUMETpe, 10
remnepatrypsl 0 °C:

Q =cymy(0-ty). (1)
KosnuecTBO TemIoThi, NOJYUeHHOE JILA0OM NpH ero tasuuu mupu 0 °C:
Q, = Am,. (2)
KonudecTBO TEIl10ThI, OTAAHHOE BOAOM Ipu oxXJaxkaenuu ee o 0 °C:
Q = cmy(t, - 0). 3)
YpaBHeHIe TeIJIOBOro baJjiaHca:
Q=0 +Q;. 4)
O6veannas (1) — (4), noryyaem: m; = M—Z;O—)— ~ 1 Kr.
qO0-t)+A
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C4.

CormacuHo saxkony OmMma, cuja TOKa 4depe3 pPeSHCTOP, K KOTOPOMY IOAKJIIOUEeH BOJBTMETDP, IO
3aMbIKaHuA KJaoua K paBHa

Il: 8 3
2R+r

1)

Iocjie 3aMBbIKaHHUA KJHOYa — pPaBHa
£

IL=—4—F 2
2 R+R/2+r 2)

H3MmeHnenne noxasaHmii BOJIBTMETPA PABHO M3MEHEHHIO NIaJleHNA HalIpAXKEeHUHA Ha Pe3UCTOope.
AU = LR - I,R. (3)

W3 ypaBuenmnii (1) — (3) monyuaem:
2
U= &R =1B
2CR +r)3R/2 +7r)

C5.

CornacHo 3aKOHY B3JIEKTPOMArHMTHON wHAYKIMK, IJIC B KOHTYpe, BHIBBAHHAS ABMIKEHUEM
npoBoAHHNKa 1—-2, paBHa

EBl. 1)
ITo 3akory OMa cuJjia TOKa B KOHTYpe paBHa
E
I=—. 2
R 2)
YcnoBue paBeHCTBA CHUJIBI TSIMKECTH M CHJILI AMIepa:
mg = IBI. 3)

N3 ypaBrenwuii (1) — (3) Haxomum:

B= |™88 _0.1 T
o(l)?

Cé.

VpaBueHue JitHinreitna giasa dorosdderra:
2
hv=A+ ”‘T“ (1)

YcioBrue paBeHCTBa MAKCHMAJIBHON KUHETHUYECKOH JHEPIHMH 3JIeKTPOHA M IOTeHIHMAIbHOM
9HEPIHH BJIEKTPOHA B 3JIEKTPOCTATHUYECKOM IOJE:

mo?

—— =el. (2)
2
YpaBHeHHe, CBA3BIBAOIEE PASHOCTE MOTEHIUAJIOB C 3aPAAOM Ha KOHIeHCATOpe:
q=CU. (3)

Pemas cucremy ypasuenuit (1) — (3), moayqaem:

=—% _ _ 8000 no.
hv - A
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MATEPUAIDI OANA NOAroToOBKM
K Erd no ®U3mKE

ITpuBopumele HUKe «MaTepuasbl AJA TMOArOTOBKY K EI'9» BBICTPOEHBI OGUHAKOBBIM 00pa3oM —

o cxeMe:

— Ha3BaHUe TeMHI,

— OCHOBHBIE IIOHATUSA,

—  (opMYJIHDPOBKH 3aKOHOB U GOPMYJIHI,

— IIPUMEPHI M PA3bACHEHHUS K PEIIeHUAM,
— 3aJaHUA AJA CAMOIIPOBEPKH.

TakaA cTpyKTypa <«MaTepHuajioB» JaeT BO3MOYKHOCTH CBOOOAHO M OBICTPO OPHEHTHPOBATLCHA B
TeMax HIKOJLHOTO Kypca ¢usuku. KpoMe TOro, oHa I03BOJSET IIPOABUTATHCA II0 yuyeOHOMY MarTe-
pually KaK «II0 BEPTUKAJIN» — B X0/Je U3YYEeHUA BLIODAHHOHN TeMBl, TAK U «II0 POPM3OHTAIU» — IIPU
COIIOCTABJIEHMY CXOAHBLIX BOIIPOCOB, OTHOCAUINXCH K Pa3jUYHBIM TeMAaM.
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1. MEXAHUKA

1.1. OcHOBHbIE TTOHATHUA

1.1.1. CucreMma oTcuera — 3TO TEJO OTCUETA U CBA3AaHHBIE C HUM CHCTEMAa KOOPAUHAT U 4ackhl.
1.1.2. 3axoH ABMMKEHMA — 3TO 3aBMCHMOCTh KOOPAMHAT Tejaa (TOYKH) OT BpeMEHH.

1.1.3. IleHTpOCTpEeMHUTEALHBIM HA3bIBAETCA YCKOPEHUE TeJla IPU er0 PABHOMEPHOM JABMIKEHUH
10 OKPVKHOCTH, HAIIPABJEHHOE K €€ IEHTPY:

2
Qn.. = V/R,

rfle U — CKOpPOCTb JBHKEHUs Teja, R — paguyc OKpy» KHOCTH.
1.1.4. H3oauposauHLIM HA3HIBAETCA TEJO, HA KOTOPOe He AeHCTBYIOT Jpyrue reJa.

1.1.5. ¥YpaBHenne ABMKEHHMSA — 3TO BTOpOH 3axkoH HbioTOHA, 3anMCAaHHBEIA B BHJE

F=ma,
roe F — paBHOMeHCTBYIOIIAA BCEX CHUJ, JeHCTBYIOIMX HA TEJIO MAacChl M, d — YCKOPEeHHe TeJa.

1.1.6. PaBHOJECTBYIOIIAA CHJI — 9TO BEKTOPHAsA CyMMa 3TUX CHJI.
1.1.7. MatepuanpHada TOYKA — TEJIO, pasMepaMi KOTODOTO B YCJIOBHAX AABHOHM 3ajadyy MOXMKHO
npeHeOpeys.

1.1.8. Ilae9oM CHJIBI OTHOCHTEJIBHO HEKOTOPOH OCH BpalleHHSA HA3BIBAETCH PACCTOAHHE OT OCH
BpallleH!A A0 JHHNH AeHCTBUS CHJIBI.

1.1.9. MomMenToM cuiabl M OTHOCHTEJABHO HEKOTOPOH OCH BpallleHMA HAa3BbIBAETCA HpPOM3Bele-

HUe 3To¥ cuikl F Ha ee nieuo d:
M = Fd.
1.1.10. A3oaupoBaHHOl HA3LIBAETCA CHCTEMA TeJ, HA KOTOPYIO He JEACTBYIOT APYrHe TeJA.

1.1.11. 3aMxHyYTOi HA3SHIBAETCHA CHCTEMAa TeJl, JJIA KOTODPOl pPaBHOJEHCTBYIOIIAA BCEX BHEII-
HUAX CHJI PaBHA HYJIIO.
1.1.12. AMnyabscom Teda p Ha3bIBAETCA NIPOU3BEJEHHE MACChl 9TOr'O TeJia M Ha €ro CKO-
pocTh U:
p=mv.

1.1.13. PaGoroi cuasr F Ha nepeMernieHNM TOYKM €€ NPHJIOXKEHHA Ar HA3LIBAETCA IIPOU3BE-
JeHye TpPeX COMHOXUTeJNed — MOAYJIEH 3TUX ABYX BEKTOPOB ¥ KOCHHYCA yIJIa 0L MEXKAY HUMU:

A=|F| | A7 | -cosa.

1.1.14. MomsocTer0 N Ha3bIBaeTCHA BeJIMUMHA, YHCJIEHHO paBHasd pabore, KOTOPYIO COBEpIIAET

cuja B eIUHHNIY BPEMeHH:
N = A/At,
rie A — paboTa cuabl 3a BpemMs At.
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1.1.15. KuneTHueckasa 3HepPrusA CHCTEMbI TeJI eCTh BeJIUYWHA, maMepsaeMaa Toil paboroii, Ko-
TOPYIO CHCTEMAa MOXKET COBEDILINUTh, ABUTasch A0 IIOJHOH OCTAHOBKH BCE€X CBOMX YaCTeM.

1.1.16. IloreHuHaJIbHAS JHEPTUA CMCTEMBI Te€J €CTh BeJHMUYUHA, U3MepsgeMass Tod paboroii, Ko-
TOPYIO CHCTEMA MOXKET COBEDIUUTL, UBMEHSA CBOIO KOHOMHUrypanuioo (T.e. B3AUMHOE PACIIOJIOKEHUe
CBOHMX 4YacTeil).

1.1.17. Mexaauueckasi 3HEPrus CHCTEMbI TeJ — 3TO CyMMa ee KHHETHYECKOHl M NOoTeHuUaJb-
HOH aHepruu.

1.1.18. AGCOJIOTHO YIPYruM HA3BIBAeTCA YAAp, B pPe3yibTaTe KOTOPOro CyMMapHas KWHETH-
YeCcKad PHEPrusl COyAAPSAIONIUXCA TeJ COXPaHAeTCs HeM3MeHHOM.

1.1.19. AOcoaoTHO HeynmpyruM HA3BIBaeTCA yjaap, B pe3yJbTaTe KOTOPOTO CKOPOCTH COyJAa-
PAIOIIUXCS T€JI CTAHOBATCH OJWHAKOBBIMHU.

1.2. DopMynNUpPoOBKU 3aKOHOB U chopMynbl

1.2.1. IlepBs1ii 3axkoH Herorona:

CYIIeCTBYIOT TaKHe CHUCTeMbl OoTcueTa (MX Ha3bIBAIOT MHEPUHAJIbHBIMU), B KOTOPHIX H30JUPOBAHHOE
TeJIO COXPAHAET COCTOAHMUE IIOKOA WM PABHOMEDPHOrO NMPAMOJIUHEHHOTO ABUYKEHUA.

1.2.2. Bropou 3axon HnioTona:

yCKOpeHue @, ¢ KOTODPHIM [ABHIKETCA TeJo, MPONOPLMOHAJIBHO AelcTBylonleil Ha Hero cuje F u
o6paTHO MPONOPIMOHATIBHO €r0 Macce m:

a=F/m.
1.2.3. Tperuit 3axoH HploTOHA COEPKUT NATH YTBEPKACHUMN:
1) cuabl B IpUPOZAe BOZHUKAIOT TapaMu (3TO CHJIBI B3aMMOJEHCTBH),
2) oHH paBHBI IIO BeJIUUYMHE,
3) HamnpasyieHBI B IPOTHBOIOJIOKHbIE CTOPOHBI,
4) nefcTBYIOT BIOJb OJHOU IpPSMOIH,
5) HMeT OAWHAKOBYIO IPHUPOLY.

1.2.4. 3aKoH BCEMHPHOIO TATOTEHUA:
2
Fio = Gmymy/ry5°,

roe Fy» — cuja TATOTEHHS, C KOTOPOH OZHA MaTepHMaJibHas TOUKA IIPUTATHUBAET APYIYIO, M U Mg —
Macchl B3aMMOJEHCTBYIOIIMX MaTe€pHajJbHLIX TOUYEK, Iy — PACCTOAHMe MexJy HuUMH, G - rpaBu-
TAIIMOHHAA IIOCTOSAHHAA.

B npuBefeHHOM BHe 3aKOH BCEMHDHOTO TATOTEHHsS CIPaBeJJUB TaKiKe JJs Tea co chepH-
JeCKH CHMMETPHUUYHBEIM paclipejiejieHHeM Macchl (B 3TOM cJlyuyae Iz — PAaCCTOAHUE MEXAY HeH-
TpaMu TeJ).

1.2.5. 3akon I'yka:

medopMalua Tesa X IPONOPLUVOHAIbHA IPHJIOKEHHOH K Hemy cuie F:
F = kx,
roe k — KooddUIIMEeHT YIPYTOCTH Teja.
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1.2.6. 3akoH AJd CHJ CyXOro TPEeHHA:

F., = pN,
rpe F,, — cua cyxoro TpeHus, N — cHjla HOpMaJIBHOTO JaBJeHHUA TeJa Ha OIOpYy, U — Koadduiu-
€HT TpeHUdA. ITOT 3aKOH CIPABEAJIUB B ABYX ClIlydaAx:
1) aasa MaKCHUMaJIbHOI CHJIBI TPEHHSA IOKOHA,
2) pna CUABI TPEHUA CKOJIBXKEHUS.
1.2.7. 3akoH coOXpaHeHMA MMIIYJbCA:
CYMMAapHBIfI MMIIYJIBC CHCTEMBI TeJl COXpaHseTcA HEU3MEHHBIM, €CJM 3Ta CHUCTeMa dABJIAETCH

3aMKHYTOMH.

YacTHBIH ¢aydail; CyMMapHBIH UMIOYJIbC CHCTEMEI TEJI B IPOEKIUM HA HEKOTOpPOe HallpaBjieHHe
COXpaHAEeTCA HEM3MEHHBIM, €CJIM CyMMa IIPOEeKIMil BCeX BHEIIHUX CHJI Ha 3TO HaIpaBJeHHEe paBHA
HYJIO.

1.2.8. 3axkoH coxpaEeHHS MEXaHWYECKOH 3HEPrum:

MeXaHWYeCKasa DHEPrua CHCTEMEl TeJl COXPaHAeTCA HEM3MEHHOMH, eCJH 9Ta CUCTEeMa ABJIACTCA H30-
JHPOBaHHOH M, KpOMe TOro, B HEH OTCYTCTBYIOT CHJIbI TPEHNS.
1.2.9. 3akon Ilackaxs:

BHEIIIHee AaBJIeHHEe IIepegaeTcd XHUIKOCThIO (Id I‘aSOM) II0 BCEM HAaIIpaBJIEHUAM 6e3 M3MeHEeHUIl.

1.2.10. 3akon Apxumena:

Ha TeJio, NMOTPY}KeHHOe B »KHUIAKOCTH (MM ras), AeiiCTBYeT BBITAJIKHMBAIOIAA CHJIA, HAIpaBJeHHAA
BEePTHKAJIBLHO BBEPX U PABHAA BeCy YKUIKOCTH (rasa), BBITECHEHHOH 5THM TEJIOM.

1.2.11. Y06l Tes0 oCcTaBajJiOCh B PABHOBECHH, HEOGXOZMMO M IOCTATOYHO BHIIOJHHUTHL JIBAa
YCJIOBUA:
1) paBHOZeHCTBYyIOIAaA BCeX BHEIIHUX CHJI, ASHCTBYIOIIUX HA TeJO, AOJKHA 6BITL paBHA HYJIO,
2) cyMMapHBII MOMEHT BCeX BHEITHMX CHJI OTHOCHTEJIBHO JII000M OCH BpallleHHs Teja TaKxXe
JOJKEH OBbITh paBeH HYJIIO.

1.3. Mpumepbl U NOACHEHMUA K PELIeHUAM

1.3.1(A). Ha rpajpure mnsobpakeHa 3aBMCHMOCTH IIPOEK- Uy, M/Ch

E@@E] IUY CKOPOCTH Tejd, JBHKYIErocs BIOJbL OCHU )
OX, ot Bpemenu. Kakoii nyThb mnpoiuino Tejao K
MOMEHTY BpeMeHH ¢t = 6 c? (1) -
1) Om _1123456t,c
2) 6™ _9
3) 8m
4) 10 Mm

Iloscnenue. BoinonHas ato 3agaHue, MHorve 3abbIBaloT, 4YTO nyTb — BEAMYMHA nonoxutensHasa. Cnencr-
BUEM 3TOTO OKa3bIBAETCS OLUINBOYHbIN Bbl60p NepBOro OTBETA B KayecTBe NpasunbHOro. Hapno NOMHUTL eule,

4YTO Ha rpachuke 3aBUCUMOCTM CKOPOCTU Tena OT BPEMEHW NyTb, NPONAEHHBIA TENOM, — 3TO NNoWaab mexay
rpacykoM CKOPOCTU U OCbIO BPEMEHM.
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1.3.2(A). Hascrpeuy Apyr Apyry JIeTAT ABa IIApUKa U3 MJIACTIIMHA. MOZYJIM KX HMMIIYJIbCOB

E@@@ paBHBEI cooTBeTcTBeHHO 51072 krM/c m 3-107% kr-M/c. CTONKHYBIIHUCS, NIAPUKH CJIH-
naiorcsa. UMIOynbe caunmmuxca NapuKosB paBeH

1) 81072 xkrm/c 3) 41072 kr-m/c
2) 21072 kr-M/c 4) 341072 krm/c

Ioacrenue. BeinonHas ato 3agaHune, Hago NOMHWTL, YTO UMNYNLC TeNa — BenvuvHa BEKTOPHasn. B npoTueHOM
cnydae 6ynert yrpadeH hMU3NHEeCKnin CMbICIT UICKOMOW BENWYUHBI. B aHHOM criyyae cyMMapHbIi UMIYNbC Lwapn-
KOB Nnocne UX crnunaHusa HanpasneH Tyaa Xe, Kyaa HanpaeneHa CKOPOCTb Wapuka ¢ 6ONbLWIMM UMMNYNLCOM,

1.3.3(A). YenoBek B3sjICA 3a KOHEL, JIeXKAIIlero Ha 3eMJe OZHOPOAHOTO CTEeP:KHA AJMHOH 2 M H
m@@@ maccoit 100 Kr u MeaJIeHHO NOZHAJ 3TOT KoHel Ha BeicoTy 1 M. Kaxyo pa6ory om co-

pepmua?
1) 50 Hx 3) 200 Hx
2) 100 Ix 4) 500 Ix

Ilosacunenue. Cuna, ¢ KOTOpOIZ 4YenoBekK coseplian pa60Ty, BABOE MeHblle CUNbl TAXECTU CTEepPXXHA — B CO-
OTBETCTBUU C NPABUNOM pblyara. B NPUMEHEHNN K AaHHOMY Cny4alo 3TO NpaBUNO O3Ha4YaeT, 4TO, NOCKONbKY
OCb BpailleHWUs CTEepPXHA NPoXOoauT Yepes3 ero KoHeu, nexauw\Min Ha 3emrne, nreyvyo CUnbl TSHXKeCcTu BOBOe
MeHbLE nneYya BepTUKanbHON cunbl Yenosexa. o HeBHUMATENbHOCTH (MﬂVI n3-3a nocneu.mocm) MO>XHO NO-
Aymatb, YTO YNOMAHYTbIE CUNbl OOUHAKOBbL! MO BENUYUHE.

1.3.4(A). Ha nesomM pHuCyHKe NpeiCTaBJEHEl BEKTODBI , _
[12][8][a] cxopoctn u ycxopenus Tena. Kakoit us ue- a 2
ThIpEX BEKTOPOB HA NPABOM PHUCYHKE YKa3bl-

-
BaeT HaIpaBjleHHe BeKTOopa pPaBHOAEMCTBYIO- v 4 ;
mie#l Bcex cuJji, JeHCTBYIOIIMX HA 3TO TEJO? €
1) 1 3) 3
2) 2 4) 4

Iloscunenue. CornacHo BTOPOMY 3akoHy HbioTOHa (1.2.2), yckopeHue Tena v paBHOAEUCTBYIOWAsS CUin uMe-
10T 0AMHAaKoBOe HanpasneHwe. [inA Tex, KTo He 3HaeT aToro, Bbibop oTBeTa Byaer TpyaHbiM! Tak kak Ha-
npaBneHue YCKOpPeHWA d W3BECTHO (CM. NEBbIA PUCYHOK), TO U3BECTHO U HanpasfeHWe Bbi3blBaOLWENA ero

cunbl F : OHO AOMKHO ObITb TaKNUM Xe, Kak K HanpasneHue BekTopa a.

1.3.5(A). DBpycox maccoil m ABUXKeTCA DPABHOYCKOPEHHO IO

—>

" . F

E"EEIE‘ FOPU3OHTAJILHOM IIIEPOXOBATOH IIOBEPXHOCTH IOJ /
o

meifictBueM cuybl F, Kaxk IMOKAa3aHO Ha PHCYHKe. m

Kosdhdumuenr TpeHus CKOJLMKEHHSA paBeH |. Mo-
LyJAb CUJIBI TPEHUA paBeH

YA Adad

1) p(mg — Fsina) 3) Fcosa
2) umg 4) yu(mg + Fsina)
ITosacHenue. CornacHo 3akOHY AN CUN Ccyxoro Tpenus (1.2.6), Moaynb CuNbl TPEHUA CKOMbXEHWA onpeae-

NAETCA He CUMON TSHKECTU Mg, a cunoi HopmansHoro Aasnenust N. MHorne 3abbiBaiot 06 atom. Cuna N B
OaHHOM cryyae MeHblue Cuslbl mg Ha Fsino. MoaToMy Moaynb CUnbl TpEHWUA paBeH u(mg — Fsina).
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1.3.6(A).

[1i2][3]fa]

B BepTHKanbHOR TpyOKe, U3 KOTOPO OTKAauaH BO3AYX, HA OJHOH U TOil ’Ke BBICOTE Ha-
X0AATCA APOOHHKA, Ipofka M mTHYbe repo. Kakoe M3 3THX Tes MO3XKe BCeX JOCTUTHET
IHA TpyOKM IpHM UX cBOOOAHOM MaJeHUH C OFHOI BBICOTHI?

1) HOpobunka

2) IIpobka

3) IItTuune mepo

4) Bce Tpu Tesa HOCTHUTHYT AHA TPYOKH OJHOBPEMEHHO

Iloscrnenue. He BCAKWIA 3HaeT cmbicn cnoB «csoboaHoe nageHue». C 3TUM U CBA3aHO HEMNMoHWUMaHWe TOro,
YTO BCE TPU Ha3BaHHbLIX Tefla AOCTUIHYT OHa Tpybkn ogHOBpEeMEHHO. Ecnu oTkauaTtb M3 Tpybku BO3Ayx, ycTpa-
HWUB TEM CaMbIM CONPOTUBNEHNE ABWKEHWUIO, TO NS BCeX TpeX Ten nageHne ctaHeT 0AUHaAKoBO CBOBOAHBIM.

1.3.7(A).

[2][=][4]

ABTOMOOHJIb JBHIKETCA MO 3aKPYIVIEHHIO Zoporu pagmycoMm 20 M ¢ IIeHTPOCTPEMUTEb-
HEIM ycKopeHueM 5 M/c?. CKOpPOCTbH aBTOMOGHIIS paBHA

1) 12,5 m/c
2) 10 m/c
3) 5mMm/c
4) 4 m/c

Iosacrernue. dopmyna ans UeHTpocTpemuTenbHoro yckoperus (1.1.3) — aTo Bce, YTO Hapo 3HaThb ANA Bbl-
nonHeHua 3apanus. MNoactaBue B 3Ty (POPMYNy YUCNEHHbIE 3HAYEHWA 3agaHHbIX ABYX BENWUYUH, TIONYYUM

OTBeT.

1.3.8(A).

[l[2](3]f4]

IBa HeOONMBIIMX Teja OZMHAKOBOH MACChl IIPUTATUBAIOTCA APYr K APYry rpaBUTAIU-

oHHbBIMEH cuiaMu F. Ilpm yBenmueHunu paccToOAHUA MeXAYy HUMHU B 2 pasa cHJa
B3auMOJAeHCTBIA

1) yBenuuurca B 2 pasa
2) yBennuutcs B 4 pasa
3) ymeHsinnTcsa B 2 pasa
4) yMmeHbIINUTCA B 4 pasa

Iloacnenue. HasHayeHne 3TOro 3ajaHwsi — NPOBEPUTb, 3HAET MU LIKOMNbHUK 3aKOH BCEMUPHOTO TArOTEHWUS
(1.2.4). He Bce ee pewaloT, NOTOMY YTO He BCE 3HAIOT TOT 3aKOH.

1.3.9(A).
[1][215][a]

Ha pucynke cxemaruueckm usobpaskeHna JectHuna AC, mpucio-
HeHHas K cTeHe. KakoB MOMeHT cuibl Tsiskectu F, meficTsylomneit

HA JIECTHHUILY, OTHOCHUTEJIbHO TOUKu C? A

1) F-OC g

2) F-OD

3) F-AC /e

4) F.DC D °C

Ioacnenue. 3neck rnasHasn TPYAHOCTb — HEOBXOAUMOCTL HalTh nnevo (1.1.8) cunbl TskecTU. Hanuuue ve-
TbipeX BblAENEHHbIX TO4eK Co3AaeT NPOCTop ANA NPOABNEHUA HEKOMMETEHTHOCTM.

33



1.3.10(A). Ha dororpadun mnpeicrasieHa yCTAHOBKA AJA HUIYUYEHUS PaAaBHOMEDHOTO ABUXKEHUA
EE}@E Opycka (1) maccoit 0,1 xr, Ha KoTOpOM HaxoxuTca rpys (2) maccoii 0,1 xr.

Pa6ora paBHOAelicTByIOII[ell Bcex CHMJI, AeHCTBYIOLIMX Ha GPYCOK ¢ rpy30M, IIDH Iepe-
MelteHnu 6pycka uHa 20 ¢cm pasHa

1) O

2) 0,04 Ox

3) 0,08 H:x

4) 8 IIx

IToacnenue. [laHHoe 3anaHne — NpUMEp «3KCnepumMeHTa no gotorpacduuny. Takue 3aaayn BCTPEYaloTea BO
BCEeX BapuaHTax 3agaHui. YTobbl nsbexatb owmnbok, Hano 3abnaroBpeMeHHO Hay4YUTLCA CYMTLIBATL NoKasa-
HuA npubopos no doTorpacun. B naHHoM cnyyae cuctemy «Gpycok U TENO» MOXHO NPUHATL 3a Matepuars-
HYlO TOuKy. [OCKONbKY ee ABWXKEHWe paBHOMEPHOE, PABHOAEWCTBYIOWANA BCEX BHEWHWUX CUN, AEACTBYIOLLMX
Ha Hee, paBHa Hynio. 3HauuUT, N cymmapHas paboTa BHEWHWX CUN B AaHHOM cniydae pasHa Hyno. Kcratw,
YMCMEHHbIE 3HAYEHUs, COAEPXaLLMECca B 3afaHUN, OKa3bIBAIOTCS «IALLHUMUY.

1.3.11(AM"). I'pys maccoii 100 r cBoGoano magaer ¢ BuICOTHI 10 M ¢ HyJIeBOM Ha4YaJbHOH CKOPO-
E]@@@ creio. KakoBa KMHeTHYeCKasd SHepTrusa rpysa Ha BeicoTe 6 M?

1) 16 Ox 3) 6 I
2) 12 Ix 4) 4 Ix

ITosacHeHue. BbINONHAA 3TO 3afaHue, Ny4lle cpasy BOCNONb30BATLCS 3aKOHOM COXPaHEHUs! MeXaHN4ecKon
aHepruu. (Ecnun HavaTb € hopMyn KMHEMaTUKK, TO pelueHue nonyvaetcs 6onee ANuHHBLIM.) CornacHo aToMy
3aKOHY, MCKOMasi KMHETUYEeCKana 3Heprus Tena pasHa pasHOCTW NOTEHUMaNbHbLIX 3HEPrMil 3TOr0 Tena Ha Ha-
YanbHOW U KOHEYHO BbICOTaX.

[aHo: - . PeuwsHue:

Hatimu:

. Omeem:

' Byksa I1 03HauaeT NOBBILEHHDIH YPOBEHD CIIOXKHOCTH.
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1.3.12(AN). Teso maccoit 1 Kr GpOoCHJIN C IIOBEPXHOCTH 3eMJIM CO CKopocThio 20 M/c moj yriaom
E]EIE]E] 45° x ropusoHTy. Kakyio paGoTy coBepIImia cujia TAKECTH 32 BpeMs moJiera Teaa (OT
Opocka mo0 nmageHus Ha 3eMiio)? ConmpoTHBJIEHNEM BO3Ayxa NMpeHebpeusb.

1) 200 Ox
2) 100 mox
3) 0 Ix

4) - 100 Ox

IToscneHnue. 310 3aaaHue NPOBEPSAET NPOYHOCTbL 3HAHUM NO Mexanuke. OHO CHOBa HaNOMMWHAET O TOM, YTO
6bIBaOT 3a4aHUA C «NULLHUMWY AAHHBIMUA. B ponun «NUWHUX» 34eCb BLICTYNAIOT YUCMEHHBIE 3HAYEHUA TPex
BENMUUH. B faHHOM cnyyae MoxHO oboiTuck Boo6Lie 6e3 hopmyn. Cuna TsHXeCTU B Xo4e BCEro noneta Ha-
npaeneHa BepTukanbHo BHU3. Ee paboTa Npu ABMXEHUW OT NOBEPXHOCTU 3eMNU 0 BEPXHEW TOUKU TPAEKTO-
PUM Takas Xe Mo BerMyuHe, Kak U Npyu OBWXEHUW OT BepXHEN TOYKW OO 3eMnu. 3Hak NepBoi U3 3TUX ABYX
paboT ~ oTpULaTENbHbIK, 3HAK BTOPOW — NONOXWUTENbHLIA, YTO U NPUBOOUT B UTOTE K OMEBUAHOMY OTBETY.

- fano: | PewkeHue: !

L o
H H : i '
T : {

i

pa

i
|
|

N N ; i : H - : i : H . : : i
: : : : H i . : :

[N

;Humu

1.3.13(B). Illaprk Bucur Ha HUTH. B Hem 3acTpeBaeT myJjs, JeTANasd FOPU3OHTAJIBLHO, B PE3YJIb-
TaTe 4Yero HUTh OTKJOHAETCA Ha HEKOTOpbIH yros. Kak MaMeHATCA nNpu yBeIMYeHUH
Macchbl IIapUKa CJIeAyIOliyie TPY BEeJIWYWHBI: UMITYJbC, NOJYYEHHBIH IUADHKOM B pe-
3yJbTaTe IIONaJaHUA B HErO MYJH; CKOPOCTh, KOTOpaA OyZeT y IIapMKa TOTYAC IoCje
yZapa; yroj OTKJIOHEHUS HUTH?

JIna Kaxaoil BeIMYUHEI ONIPEeINTEe COOTBETCTBYIOIINH XapaKTep U3MeHeHHA:
1) yBeauuutcsa

2) YMEHBIIUTCS

3) He M3MEHUTCA

damuumuTe B Ta6ANIy BhIOpaHHBIE MUGPHI AJNA KAKAOH dusudeckoil semmumnsl. Llud-
PHI B OTBETE MOI'YT HOBTOPSATLCA.

Umnynbc, NONyYeHHBIHN IITaPUKOM CropocTb, KoTOpan Gyger Vrox
B pPe3yJIbTaTe MONAZAHUA y LIapHUKa TOTYaC
OTKJIOHEHUA HUTH
B HEro myJjau mmocJie ygapa

IoacHerue. IN BbINOMHEHWUN 3TOrO 3a4aHWUS HAZO 3HATh [BA 3aKOHA COXPAHEHUS — UMNYMNLCA U MEXaHu-
4eckoi 3Heprun. B npouecce 3acTpeBaHusl CUCTEMa «LUapuK + Nyns» SBNSETCA B FOPUIOHTANLHOM Hanpas-
NEeHNK U30MPOBAHHOW, @ 3HAYUT, €€ UMNYNLC COXPaAHAETCS NPU 3TOM HEU3MEHHBIM W PaBHLIM UMNYNLCY Ne-
TALLeh nynu. 3To AaeT BO3MOXHOCTb YCTaHOBUTb, kakuM o6pa3om BnusieT Macca Lwapuka Ha MMNynsc BCew
CcUCTeMbl TOTYacC Nnocrne 3acTpesaHuA. YTo xe kacaeTcs yrna OTKIOHEHUS HUTW, TO OH Tem Bonblue, Yyem
Gonblue CKOPOCTb CUCTEMBI — B COOTBETCTBUM C 3aKOHOM COXPaHEHUSI MEXaHNYECKOI SHEPTUM.
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1.3.14(B). YcTaHOBUTE COOTBETCTBUE MEXIY QU3NYECKUMHM BeIMYMHAMU H UX ONpeJeJeHUIMH.
K xaxpoil mosmnuu mnepBoro ctonbua moabGepuTe HYXKHYIO IMO3UIIMI0O BTOPOTO M 3aIlM-
muTe B Tabaumy BeIOpaHHBIE NUQPPEI IO COOTBETCTBYIOIIUMH OYKBAMMU.

PHU3NYECKHWE BEJIMYWHBI HX OIIPEONEJIEHUSA
A) 1meHTpOCTpEeMHUTEIBLHASA CHUJIA 1) BHemHAA cujia, HaIpaBJeHHas K IEHTPY
B) cuna HOpMaNBHOrO gaBleHHA CHUCTEMBI

2) cymMMa BceX CHJ, IeHCTBYIOIMX HA TeJO
NpU ero pPaBHOMEPHOM [ABMIKEHHUH II0 OK-
PYXHOCTH

3) cmaa atmocthepHOro HAaBJIEHUS IHPHU HOP-
MaJIbHBIX YCJIOBHSIX

4) cuna ynpyrocru, AeHCTBYIOIIAd Ha TeJo II0
HODMAaJIM K €r0 MOBEPXHOCTH

A B

ITosacnenue. NHoraa (He Bcernal) GuiBaeT Tak, YTO B CAMOM TEPMUHE COAEPXUTCA NOACKa3Ka ero CMbICna.
BoT 1 B NaHHOM cny4Yae CnoBa «CuIia, HanpaefeHHas K LeHTPY CUCTEMbI» MOXHO OWWGOYHO NPUHATL 3a
yKasaHue K BbibOpy BapuaHTa oTBeTa Mo NOBOAY LEHTPOCTPEMUTENBLHON CUMbl. TOYHO TaK Xe CroBa «Mpu
HOPManbHbIX YCNOBUAX» HAaBOAAT Ha OLIMBOYHYI0 MbiCNb 06 MX NPUrOAHOCTY MPW MOUCKe NPABWUALHOIO On-
pedeneHns cunbl HOPManbHOro AaeneHus. Bee BnyxaaHus otnagyT camu coboil, ecnu BblyunTb onpeaene-
HUA OBYX 06CYXXOAeMbIX MOHATUIA.

1.3.15(C). CeunuoBwIi map maccoit 500 r, aBmakymuiicst co ckopoctbio 0,6 M/c, cralkuBaerca ¢
HENOABUKHBIM IIIapoM u3 BocKa maccoil 100 r, mocie yero ob6a OHM ABUIKYTCH BMECTE.
OmnpenpesinTe KMHETHUYECKYIO 3HEPTHIO IIapOB IIOCJIe yaapa.

Iloscrenue. BeinonHASA 31O 3agaHue, Hepeako nyTalT abCcoNTHO Heynpyrui yaap (Takum ero MoXHO Cyu-
TaTb B QAHHOM cny4yae) ¢ abcontoTHO ynpyrum — cMm. (1.1.18) u (1.1.19). MNoTtoMy NCKOMBIA pe3ynbTaT nony-
YyaeTcs ownbouHbIM. 3aeCb HaQo BOCNONL30BATLCA 3AKOHOM COXPAHeHWUst UMNynbca u, Kpome Toro, hopmy-
NOW, Bblpa)kaloLen KMHETUYECKYID SHepruio Tena (obpasosaslierocs nocne cnunaHua AByX WAapoB) yepes
ero Maccy U cKopocTb.

1.3.16(C). U3 npy>XMHHOrO IUCTOJIETA BHICTPEJMJIN BEePTHUKAJbHO BHU3 B MUIIEHb, HAXOAAILYIOCH
Ha pacctosgHuu 2 M oT Hero. Cosepiius paGory 0,12 [k, nynsa 3acTpAja B MHUILIEHU.
KakxoBa mMacca myJsim, ecay Ipy:KMHA OblIa c)KaTa Iepej BBICTPEJIOM Ha 2 CM, a ee Xe-
ctroceTs 100 H/m?
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ITosacHnenue. ICXOQHbIX ypaBHEHUN 30eChb TpU. PUINHECKWIA CMBICN NEPBOrO U3 HUX B TOM, YTO NOTeHUManb-
Hast 3HEeprusa NPYXXWUHbI B pesynbTaTe BbICTPena nosHOCTbIO NMPEeBpalliaeTcs B KUHETUHECKYIO 3Hepruio Bbine-
Talouwei U3 nuctoneTa nynu. CornacHo BTOPOMY ypaBHEHWIO, HENOCPEACTBEHHO Nepen MULLEHbIO KUHEeTUYe-
cKkas 9Heprvus neTsawen BepTukanbHO BHU3 Nynu OypeT Gonblue, NOCKONbKY ee CyMMmapHasi MexaHudeckas
3Heprus B XOAe noneta COXPaHSAETC HEU3MEHHOW, a NOoTeHUManbHas 3Heprust B nofie TAXecTU 3eMnu
yMeHbLUMTCH. CMbICN TPETLEro YPaBHEHUA B TOM, YTO BCA KMHETUYECKANA 3HEPrUs NOANETEeBLUEN K MULLIEHU
nynu 6yaeT noTpadeHa Ha MexaHUYecKylo paboTy Npy 3acTpeBaHuu.

[ano: . | Pewenue: !

b g

aumu:

1.4. 3apaHnna ans camonpoBepKu

1.4.1(A). Ha pucymke mnpeacrasjieHbl Ipa@uKH CKOpO- / A
EE]E]E] CTH TpeX TeJ, ABMIKYIIHMXCA IPAMOJMHENHO. v, M€
Kakoe u3 Tpex Ten mNOpoILIO HauMEHBIIWHA 15 I
nyre 3a 3 ¢? 10 I
1)1 11
2) II 5 :
3) III ; ; L .
4) ITyTtu Tpex Tes OAMHAKOBEI 0 1 2 3 t,C
1.4.2(A). Ha pucynke noxasad rpabuK IBHUXKe- A
[12]s]a] =ma aBrob6yca BHOTE oOcH OX wus X, KM
nyektTa A B nyekr B m ofpatHo. 30
Ilyaxr A naxomgutcsa B Touke ¢ x = 0,
a NyHKT B — B Touke ¢ x = 30 kM. 20 /
KaxoBa maxkcuMaJbHasg CKOPOCThb aB- //
Tobyca Ha BCEM IIYTH CJEJOBAHUA TY- 10 //
Ia 1 obpaTHO?
1) 40 xm/u
2) 50 xm/q 0 02 04 06 08 10 ¢4y
3) 60 km/u
4) 75 km/u

1.4.3(A). [Ipa aBroMOGMIA ABMXKYTCA O HPSAMOMY LIOCCE B OJHOM HAIpPABJIEHHH: IEPBBIA — CO
m@@@ CKOPOCTBIO U, BTOPO# — CO CKOPOCTBIO 30U . MOAYJL CKOPOCTH BTOPOrO aBTOMOGHIIS
OTHOCHUTEJBHO IIEPBOTO PABEH

) v 2) 2v 3) 3v 4) 4v
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1.4.4(A).

[lf2]fz][4]

1.4.5(A).

[21[3](4]

1.4.6(A).

[2](3][4]

1.4.7(A).
[2](a][a]

1.4.8(A).

[lf2]fs]f4]

1.4.9(A).
[1][2][=]4]

Ha pucynxe msobpakeH rpaduk H3MeHeHUS MOAYJA

CKOPOCTH BaroHa C TeYeHHEM BpPEeMEHM B HHepIUaJib- 3

_____ e
HOM cucTeMe oTCueTa. B KaKMe IIPOMEXYTKH BPEMEHH 5 W N——
CyMMapHas Cuja, JefCTBYIOIIAsa HA BATOH CO CTOPOHBI | ]

) S S S S
APYyruX Tej, 6pl1a paBHA HYJTI0? —_—
1) Or 0 no t, u oT t3 1o 4 O 0 o & u le

2) Bo Bce mpoMeXyTKH
3) Ot tymo tau ot to Ho t3
4) Hu B ofMH M3 OTMEUEHHBIX YEeThIPEX IMPOMEXXKYTKOB

Ha ropusoHTasBHOH HOpOre aBTOMOOWJIBL [NejaeT pPasBopoT o ayre paauycom 9 m. Ko-
apduuneHT TpeHusa MUH 00 achanbT paBeH 0,4. UTo6pl aBTOMOOUIL He 3aHECJO, €ro
CKOPOCTh IIPU Pa3BOPOTE He JOJKHA IIPEBLIIIATH

1) 36 m/c
2) 3,6 m/c
3) 6 m/c
4) 22,5 m/c

Ilpy:xuny xectrkoctn 30 H/M pacrauyau ma 0,04 M. I[TorennuanbHas sHEPrus pactHd-
HYTOH NpYXUHBI paBHA

1) 750 ok
2) 1,2 Ix

3) 0,6 Ix
4) 0,024 HIx

Ha mony snudra, ABHMMKYIIErocss ¢ MOCTOSHHBIM YCKOPEHMEM @, HApPaABJIeHHBLIM BepPTH-
KaJbHO BBEPX, JEXKUT rpya Mmaccoit m. Kakoe Bec aToro rpysa B audre?

1) mg
2) 0

3) m(g + a)
4) ma

Ecau Ha BaroHeTKy Maccoil m, ABMIMKYIYyIOcA 0e3 TpeHUs MO MOPU30OHTAJBLHBIM Desb-
caM CO CKOPOCTHLIO U, OIYCTUTH BEPTUKAJLHO CBEPXy I'Py3, Macca KOTOPOro paBHA MO-
JIOBMHE MacChl BATOHETKH, TO CKOPOCTh BATOHETKU C TPY30M CTAHET PABHOH

b gv 3) %U
2 1
2 4) =
2) 3v ) 4v

Cuapsag maccoit 200 r, seinyineHubld nox yriaoMm 30° K TOPU30HTY, MOAHAJCA Ha BBICO-
Ty 4 M. Kakoil Oyzer KMHeTH4YeCKas 3HEPrus CHapAJa HEINOCPeACTBEHHO Nepej ero mna-
meuueMm Ha 3eMaro? (ConmpoTuBieHUEM BO3AyXxa NpeHeOpedUn.)

1) 4 Ix
2) 8 Ox
3) 32 mx
4) JIns orBeTa HAAO 3HATH HAUAJIBLHYIO CKOPOCTH CHapAAa
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1.4.10(A). T'zne ciegyer NOCTaBUTH ONOPY MOA JUHEHKY AauHON 1,5 M, 4TOOH mOABELIEHHBIE K €€

[lf2](a]fa)

KOHIIaM Tpy3bl Macco 1 Kr m 2 kr (cM. pmc.) Haxomwiuchk B paBHoBecuu? (Maccoi
JuHEeHKN npeHebpeus.)

- [

1 kr 2 Kr

1) Ha paccrosauu 1 M OT J1€eBOro KOHNa
2) Ha paccrosauu 1 M OT IpaBoro KOHILA
3) B cepeaune sinHEHKU

4) Ha paccrosanu 0,5 M oT J1eBOr0 KOHIIa

1.4.11(AN). I'pys maccoit 100 r cBoGoguo magaer ¢ BbICOTHI 10 M ¢ HyneBoH HadaJbHOH CKOpPO-

[](3]f]

crhio. KakoBa MoTeHIMANIbHAS HEPTHA rpysa B MOJIe TAXKECTH 3eMJIM, KOrja ero cKo-
pocth paBHa 8 M/c? (IIpuHATH, YTO MOTEHIMAJIbHAS JHEPTrHUA IDy3a paBHA HYJIIO Ha
MMOBEPXHOCTH 3€MJIH.)

1) 0,68 Ik
2) 6,8 IIx
3) 13,2 Iix
4) 68 Ik

JaHg: PeuweHye: E

Haiimu: e
Omeem: = . BN

1.4.12(AN). JIsiokauk Maccoit 60 kr coyctuincs ¢ ropel BeicoToit 20 M. Kakoit 6bl1a cuna compo-

[[2](3}fa]

THBJEHHUSA €ro ABHKEHHIO II0 MOPU3OHTAJBLHOH JBIKHE MOCJE CIyCcKa, eCJHM OH OCTaHO-
BuicA, npoexaB 200 m? (Cunrars, UTO IO CKJIOHY IOPLI OH CKOJIB3WJa 6e3 TpeHusd.)

1) 60 H
2) 30 H
3) 12 xH
4) 120 xH

[aHo: Peuwierue:

Hadmu:
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1.4.13(AMN). [InatdopMa ¢ 3aKpenyieHHON Ha HeM HYIIKON IMOKOUTCA HA TFOPHU3OHTAJIBHBIX peJb-

E@E"'i‘l cax. CTBoJ mymKu cocTamJjAeT yroa 45° ¢ ropusoHTAAbHON IJIOCKOCTBIO, & MPOeKIUA
CTBOJIa HA 3Ty IIJIOCKOCTH — yroJa 45° ¢ "HampasjieHHeM peJncoB. Kakosa macca miart-
¢dopMBI C IIYIIKOM, eCcJad ee CKOPOCTh B peadysjbTaTe BeIcTpesa pasHa 1 m/c¢? (Macca
cHapsaga 50 Kr, ero CKOpocTs OTHOCHTEJIbHO 3emau 800 m/c.)

1) 10T
2) 20T
3) 40 T
4) 60T

Pewewue:

Hadmu: ' - - . L

1.4.14(B). Tene)xka ¢ meCKOM CTOHT Ha peJbcax. B Hee momajgaeT CHapsf, JeTAMUH IOPU3OH-
TAJbHO BIOJb PeNbcOB. Kak M3MeHATCS NIPU YMEHBIIIEHUM CKOPOCTH CHApAZA CJeAyIo-

I[¥e€ TPY BEJWYHUHBI: CKOPOCTh CHCTEMEI «TeJIeKKa -+ CHapA», UMIIYJbC STOH cHCTe-
MBI, €e KHHeTHYecKas dHeprua?

IIna Ka a0l BeTUYMHBI OIPEAEINTE COOTBETCTBYIOIME XapaKTep H3MeHeHU !
1) yBeauuuTcAa

2) yMeHbIIUTCA

3) He M3MEHHTCSH

SanumuTe B TabauIly BbIOpaHHBIE IIUPPLI AJA KaKaoi pusmyeckoil BesamuuHbl. 1ud-
PbI B OTBETE MOTYT IIOBTOPATHCH.

CKOpOCTb CHCTeMBbI I/IMHYJ'II:C cucreMma Kunernueckasa 9HEPrusd

1.4.15(B). YcraHOBHUTE COOTBETCTBHE MeXAY GH3NUECKMMH BeIMYMHAMH U UX ONpeeIeHNAMU.
K kajoif mosumuu mnepsoro cTojibua mnoabepuTe HYXXKHYIO IO3UIIMIO BTOPOrO M 3alu-
muTe B Tabauny BoIGpaHHble LMGPH MO COOTBETCTBYIOIIUMMH GYKBaMH.

DOU3NYECKUE BEJIMYMNHEI X OIIPEOEJIEHUA
A) »Heprus cHUCTEMBI 1) npousBegeHmE CHJBI Ha BpeMA ee AeHCTBUA
B) wmoitHOCTE 2) BeqnuMHa, YMCJEHHO paBHasa padore, co-

BepIaeMOH CHJION B €IHMHUILY BpeMeHH
3) 3amac paboTbl
4) cnocoGHOCTL CHCTEMBI COBepIIaTh PaboTy

A b
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1.4.16(C).

1.4.17(C).

1.4.18(C).

HauanpHas CKOPOCTh CHAPAZLA, BBINYIIEHOTO U3 MYIIKM BEPTUKAJNbHO BBEPX, PaBHA
10 M/c. B Touke MaKCHMAaJILHOTO TOAbeMa CHapAJ pas3sopBajicsAd Ha ABa OCKOJIKA, MACCBhI
KOTOPBHIX OTHOCATCA Kak 1 : 2. OCKoJIOK MeHbIeil MacChl IOJIeTe] I'OPU3OHTAJIBHO CO
ckopocteio 20 M/c. Ha KakOM pacCTOSHMH OT MeCTa BBICTPeJa YIajeT BTOPOH
ockoiok? (CunTaTs MOBEPXHOCTH 3¢MJIM IIJIOCKOH U MOPU3OHTAIBHOIL.)

fano: | | Pewenue: | | | |

Halmu:

Omeem:;

Ha riafxoit ropM30HTAJBHON MJIOCKOCTH IOKOUTCA Opycok Maccoit m = 60 r, npukpe-
IJIEHHBIH K KOHILY Jerkod npyskuebl Kectxkoctu k = 40 H/m. IIpyroit koHen npy:ku-
HBI 3aKpellJleH HemoABHI)KHO (cM. puc.). B 6pycok momajaeT NJIaCTHJINHOBBIA IDAPUK
Maccoit M = 40 r, neTaAnmuii ropusoHTAJIBHO CO CKOpocTh0 U,= 2 m/c. Ilocne yzapa
6pPYCOK C NPUJIHIIINM K HEMY IIAPMKOM ABHIKETCS MOCTYIATENbHO BAOJb OCH NIPYXKH-
Hbl. KakoBO MakcHMaJbHOE CIKATHE IPYXUHBI?

Haro:

Halimu:

e e ]

_Omeem:

Tesio, cBOGOZHO MAaAaIOIlee ¢ HEKOTOPOH BBLICOTHI 0€3 HAYAJIBHOM CKOPOCTH, 3a BpeMsA
T = 1 ¢ nocyie Hauajla ABMKEHHUSA INPOXOAUT IIYyTh B 71 = 5 pa3 MeHBINWHA, YyeM 3a TAKOil
JKe MPOMEe)KYTOK BpPeMeHH B KoHIle ABHiKeHuA. Haligure MoJHOe BpeMa ABMIKEHUA.

[aHo:

Pewenue: | | | 5 R
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2. MOJNEKYNAPHASA ®U3UKA

2.1. OcHOBHbIE NOHATUA

2.1.1. HaeansHBIM HAa3BIBAETCA Tras, KOTOPHIH Bexer ceb0A MoAoOHO COBOKYITHOCTH HEB3aHMO-
JeHCTBYIOIINX MAaTEPHAJIBHBIX TOYEK.

2.1.2. H3onpoueccom Ha3bIBaeTCSA TAKOM IIpOIlecc B CUCTEMe, IIPM KOTOPOM OJHA M3 BeJUUYHUH,
XapaKTePU3YIOIINX ee COCTOAHMe (gaBjeHne p, ooveM V, remneparypa T), ocTaeTcss IOCTOSAHHOMH.

2.1.3. IIapuuanpHEBIM HA3LIBAETCA JaBJIEHHE rasa, BXOJAIEro B CMeCh I'a30B, KOTOPOe OH OKa-
3bpiBaj ObI, HAXOASCHh B TOM XKe o0beMe U IIPM TOM JKe TeMIlepaType B OTCYTCTBHE BCE€X OCTaJIbHBIX
rasoB CMeCH.

2.1.4. AGcomloTHasA BJIA’KHOCTH BO3AyXa — 3TO BEeJIMYMHA, DABHAA NAapHUAILHOMY [aBJIEHUIO
MapoB BOJALI, COAEPIKAILINXCA B BO3LYXE.

2.1.5. OTHOCHMTE bHAN BJAYKHOCTH BO3AyXa — 3TO BeJUYVHA, PABHAA OTHOLIEHUIO ITapLUaibHO-
ro JaBJIeHHs BOJSHOTO Ilapa K JAaBJEHUIO HACHINIEHHOI'O BOJASHOTO Iapa NpPHU JAaHHON TeMIepaType
(1 BpIpaXkKe€HHas B IIPOIIEHTAax).

2.1.6. HachllmeHEHBIM HAa3bLIBAETCS Hap, KOTOPBIH HAXOAUTCA B AUHAMHUYECKOM DPaBHOBECHHU C
JKHUAKOCTHIO TOTO K€ BellleCcTBa.

2.1.7. Touka pochl — 3TO TeMIeparypa, IpU KOTOPOHl AaHHBLIA BOAAHOHN Iap ABJIAETCA HACHI-
LIEeHHBIM.

2.1.8. Inddysua — 310 mepeHoC Macchl MOJEKyJiaMHU BellecTBa NPH UX HENpPEepPhIBHOM TEIJIO-
BOM XaOTHYECKOM JBUXKEHHH.

2.2. DOpMynNMPOBKM 3aKOHOB U hopMynbl

2.2.1. OcHOBHBIE NOJOXKEeHHA MOJEKyIApHO-KMHeTHuecKkol teopuu (MKT):
1) Bce Tena (TBepAble, KUAKHE, Ta3000pa3HbIe) COCTOAT U3 aTOMOB U MOJIEKY.I,
2) aTOMBEI X MOJIEKYJIBI HAXOAATCA B HEIIPEPHIBHOM TEIJIOBOM Xa0THYECKOM ABHXKEHUH,
3) MexAy aToMaMu ¥ MOJIEKyJaMH AeHCTBYIOT CHJbI IPUTAKEHUA U OTTAIKUBAHUSA.

2.2.2. Ocaornoe ypasHeaune MKT ra3sos:

p = nkT =(2/3)nW s »

Ille p — AaBJeHHe rasa, n — KOHIEHTpauus aToMoB (Mojekyn) rasa, k — 1nocrosHtHas Bonbnmana,
T — abcoyloTHAA TeMIneparypa, Wy, — CPeAHAs KHHETUUYEeCKas DHEPTUsd IIOCTYNATEJbHOIO IBHIKE-
HUA aToMOB (MOJIEKYJI) Trasa.

2.2.3. Yparuenue Kiaaneiipora — MeHneleesa:

pV = (m/WRT,

rge p — JaBjeHue rasa, V — 3aHuMaeMblii um o6bem, T — TeMmieparypa, m — Macca rasa, U — €ro
MoJdpHaA macca, R — yHuBepcanbHaA ra3oBas IMOCTOAHHAA.

2.2.4 3axkon [ajbpTOHA:
IaBJeHMe CMeCH Ia30oB PaBHO CyMMe IapUUaJIbHBIX HaBJEHUN 9THX rasos.
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2.3. NMNpumepsbl U NOACHEHMUA K PEeLUeHUAM

2.3.1(A). B cocyze A Haxonarcsa 28 r MoJieKyJApPHOro asora, B cocyne B — 44 r yruekucsoro ra-
E]@EIE 3a. B KakoM cocyne 6oJabIie aToMOB?

1) B cocyme A

2) B cocynme b

3) B cocyzax A u B copepXuTcsi IpuMEPHO OZUHAKOBOE YHCJIO aTOMOB
4) B cocyne, 06'beM KOTOPOro 00JIbIIIe

ITosacHnenue. T0 3apaHve — yaoGHbI NOBOA HANOMHUTL, YTO aTOMbl U MONEKYIbl — He OAHO U TO Xe. Mpu
0OVMHAKOBOM YWCIe Morien Y ABYX pasfinyHbiX BELECTB YMCIIO X aTOMOB MOXET BbiTb pasnuyHbiM. Cyasa no
TEKCTY 3agaHusi, B cocyaax A u b HaxoaaTcs ogvHakoBble KONMUYECTBa ABYX PasfuyHbIX razoobpasHbix Be-
WecTB — No ogHoMy Monto. OTBeT Ha NOCTaBNEHHbIN BONPOC ByAeT O4eBMOHbIM, ECNU YYECTb, YTO MOMEKYNbI
a3ota N, cogepxaT no ABa atoma, a MosieKynbl YrnekMcnoro rasa — no Tpy atoma.

2.3.2(A). Sfsnenue nuddysun B KUIKOCTAX CBUAETEIBCTBYET O TOM, UTO MOJEKYJbl SKUAKOCTEH

[2lElla 1) aBmxyres xaoTmumo
2) TpUTATHUBAIOTCA APYT K APYTY
3) cocToAT M3 aTOMOB
4) KO0JIeOJIOTCA OKOJIO CBOHX ITOJIOMKEHHUI PaBHOBECH S

IToacuernue. 3apaHns Takoro poga chopMUPYIOT MUPOBO33peHUe Yenoseka. BoT v B aaHHOM criydae npose-
psieTcA 3HaHue ocHos MKT BewyecTea. Boibop npaBunbHOro 0TBETa CTAHOBUTCSA OYEBUHLIM, €CrU BOCNOSb-
3oBaTbCA onpefeneHuem auddysun (2.1.8), B KOTOPOM rosopuTcs, 4To Anddysus — aTo pesynbTaT Herpe-
PbIBHOrO TENMOBOrO XaoTUYECKOro ABWKEHUA MONEKYN BewecTsa.

2.3.3(A). Cpenusas KBajpaTHYHAsd CKOPOCTb TEILJIOBOTO IBMKEHHUA MOJEKYJ NPH yMEHBIIEHHH
m@@@ abcoIoTHOM TeMIepaTyphl HAeabHOIO rasa B 4 pasa

1) ymensmurcsa B 16 pas
2) ymeHbuIuTCA B 2 pasa
3) ymeHbnuTCA B 4 pasa
4) He U3MEHHTCH

IToscrenue. MMasHas TPYAHOCTb B 3TOM 3aAaHuM cBA3aHa ¢ HEeOOXOAMMOCTLIO MOHUMAaTh MeXaHU3M CbOp-
MUPOBaHUA BaXXHEWAWEW BENNYMUHLI, XapakTepusyioule TennoBoe ABWXKEHWe, — TeMnepartypbl Bellecrsa.
Ecnu YMEHbLWUTL B YETbIPE pa3a TeMnepaTtypy ngeanbHOro ra3a, 7o cpegHsa KUHeTu4eckasa aHeprus nocTy-
naTenbHOro ABUXEHWUs ero Momnekyn Takke yMEeHbLIUTCA B YeTbipe pasa. Yuyrtem ewe, 4to 3Ta 3Heprua nNpo-

nopumnoHansHa KBagpaTty CpefHen KBaapaTU4HOW CKOPOCTU MOSeKyn. STUX PacCy/AeHWA AOCTAaTOMHO AnS
nonyyeHns oTeeTa.

2.3.4(A). Ilpu cixaTuy HAEAJNBHOrO rasa ero o6eM yMEeHBINWJICA B 2 pasa, a TeMIepaTypa rasa
m@@@ yBequuuiaach B 2 pasa. Kax usMeHuI0Ch IpU 3TOM AaBjeHHMe rasa?

1) ¥YBemuuusiock B 2 pasa
2) VYwmenswmuiaock B 2 pasa
3) VBesuuuaock B 4 pasa
4) He uamenuiocs
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ITosacnernue. OCHOBHOMN «CIOXET» 3afaHusl — BO B3aUMOCBA3M HECKOMbKUX BESMYMH, XapakTepuaywmnx co-
cTosiHWe rasa. B gaHHOM cnyyae 3Ta B3aMMOCBSI3b OCHOBaHa Ha ypasHeHuM Knaneitpona — Mewaoeneesa
(2.2.3), npuyem M3MEHAIOTCA TPU BENUYUHLI. MOXKHO NOCTYNUTL Tak: HanUcas ypaBHeHune KnanewpoHa —
MeHaeneesa, NpOBECTU pacCyxaeHne B Ba 3Tana — CHavana BbisiCHUTb, Kak NOBNWNET Ha 4aBneHue 3aaaH-
Hoe yMeHbLieHue obbema rasa, 3aTem — kakum ByaeT AONONHUTENbHOE U3MEHEHUE AABNEHWS rasa, Bbi3BaH-
HOe yBenuyeHuem Temneparypbl.

2.3.5(A). MHpeanbHbIil ra3 cHayaja OXJAXJAJICH IPU IOCTOSTHHOM AABJEHHHU, HOTOM ero JaBJie-

[1]2]3]4] =me yBemmumsanoce mpu mocToAHHOM ofBeMe, 3aTeM IPU MOCTOAHHOM TeMIepaType
AaBJIeHNEe rasa YMEeHbIIMJIOCE JO IePBOHAYAILHOrO 3HaYeHuA. Kakoif M3 rpadHKoOB B
KOOPDAMHATHBIX O0CAX p — T COOTBETCTBYET 3THM HM3MEHEHUAM COCTOAHMS raza?

1) p 3) P

0 ! 0 A

2) P 4) P
T . T

o———~ |

IToscnernue. 310 3aaaHne NPOBEPSET YMEHNE aHanNM3anMpoBaTh rpacvki, Ha KOTOPbIX NoKasaHbl M30NpoLEecehl
(2.1.2) B rasoson cpeae. Takne 3aga4m OTHOCATCS K YUCAY OCHOBHbIX B LLKOSILHOM Kypce U3NKKN, @ 3HAaUUT, UM
Hano yoenuTb NepBOCTENeHHoe BHUMaHWe. Ha kaxaon us yeTblpex pT-guarpamm nokasaHbl MO TPWU M30Npo-
Liecca Ana waeanbHOro rasa, NpuyemM BO BCEX YETbIPEX CMy4asx He yKasaHa TOouKa, COOTBETCTBYIOLLAA HaYanb-
HOMY COCTOsIHMIO ra3a. lNnaH aencTBuiA oveBuaeH. HaunHas ¢ nepeoro U3onpouecca Haao Ha Kaxaon us gua-
rpaMM HauTu NOAXOAALUMIA MO CMbiCNy OTpe3oK. OKaXeTcs, YTO Ha NepBbiX TPEX TaKOW OTPe3oK UMeeTcs, a
yeTBEepTan He COOTBETCTBYET yCnosuio 3agaHus. MogobHbim xxe 0b6pa3oM paccykaaem, BbIACHASA, ecTb N Co-
OTBETCTBME MeXay BTOPbIM U30MPOLIECCOM U BTOPbIM OTPE3KOM Ha OCTaBLUMXCS Tpex avarpammax. B peaynb-
TaTe oKaXeTcs, YTO HENPUrogHbl ABe nepsble guarpaMMmbl. HakoHel, octaHeTCcs Nue NPOBEPUTL NPUIOAHOCTb
TPeTbEeN AnarpaMmbl, COMOCTaBNNAA U3BECTHLIE AaHHbIE O TPETHEM U30NPOLECCE C TPETLUM OTPE3KOM.

2.3.6(A). Bozagyx B KOMHaTe COCTOMT M3 CMECH ra3oB: BOAOPOAA, KHCJOPOAA, 8430Ta, BOAAHBIX
E]@EIE] napoB, YIVIEKUCJOro raza u ap. IIpu TenjaoBOoM paBHOBECHHM Y BCEX 3THX I'a3oB OJUHA-
KoBoe (-as)

1) nasienue

2) Temmeparypa

3) KOHIIEHTpaUHUA MOJEKYJ
4) TeImI0eMKOCTbD

IToacHenue. Boibop HENPaBUNBHOrO OTBETA K 3TOMY 3a4aHVI0 CBUOETENLCTBYET O HEMNOHUMAaHUU OCHOBHbIX
nonoxeHun MKT. Temnepatypa ABNAeTCA, Kak U3BECTHO, KONUYECTBEHHOW XapaKTEPUCTUKON CTeNEHW Harpe-
TOCTU BellecTBa. Hu ogHa 13 Tpex ocTanbHbIX Ha3BaHHbLIX BEMYMH HE MOXET BbiCTynaTb B 3Tol ponu. Mo-
3TOMY OHW U HE MOTYT CRYXWTb NPaBWUibHLIM OTBETOM.
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2.3.7(A).

[f2][3]fa]

Ha 7 P-p;narpaMMe IIOKa3aHo, KaK HnN3MeHdAeTCA COCTOsAHUE T
naeaabHOro rasa nocTodHHOM Maccel. Hanbousbinee nasieHue

raza B Xofe npoiecca JOCTHUraeTca

1) B Touke 1

2) Ha BceM oTpeske 1—-2

3) B Touke 3

4) Ha BceM oTpeske 2—3

T

Iosacnenue. Ona BuinoNHeHUA 3Toro 3anaHusi TpebyeTcs ymeHue, Nonb3ysach rpadnkoM npotecca v ypas-
HeHuem KnaneiipoHa — MeHpeneesa (2.2.3,) aHanuManposaTb U3MEHEHUSA BENUYUH, XapakTepusyllinx co-
CTOsHWe rasa. B naHHOM cnyyae npouecc CoCTouT M3 u3oTepmbt 1-2 U n3oxopbl 2-3. Ha kaaom U3 atux

ABYyX OTpe3KoB rpacduka naenexue nagaet, YTo v NPUBOAUT K O4EBUAHOMY OTBETY.

2.3.8(A).

[](2]f3]f4]

AaBJICHHE

1) yBesuumBaeTcs
2) yMeHbIIaeTCA

3) He U3MeHAETCHA
4) 1A OOHUX r'a30B YBEJIUUYUBAETCS, 4 JJIA APYTUX YMEHbHIAETCH

Eciu o6beM HACBHILLIEHHOTO Iapa YMEHBLIAETCS NPU MOCTOSHHOH TeMmIeparype, €ro

IToacunenue. Ecnu BCTPETUNUCL TPYAHOCTU NPU BbINONHEHWWU 3TOMO 3agaHus, HeOGXOﬂMMO BEpPHYTLCA K On-
peaeneHuio NOHATUA «HACLILWEHHbIR nap» (2.1.6) u ero puanyeckoMy cMbicny. NockonbKy HacbiLLeHHbIW nap
HaxoauTCA B AUHAMUWYECKOM PaBHOBECUU CO CBOEW XUOKOCTbIO, TO OBMEH MONeKyn Mexay napoM U XuAaKo-
CTbIO NpoUCXoauT npu HeKOTOpOVI NOCTOSAHHON KOHUEeHTpauun Monekyn napa. ﬂnﬂ nony4yeHua oTeeTa ocrta-
€TCA BOCMNONb30BaThbCA OCHOBHbLIM ypaBHeHueM MKT rasos (2.2.2).

2.3.9(A).

[1][2][a][4]

IIcuxpoMeTpuueckasn Tabaua

Ha dotorpadun mnpeacrasBjieHnl JBa TepMOMETpa, HC-
MOJIb3yeMEle JJIsl OIPEAeIEHHNS OTHOCHUTEJNBLHOH BIIAMXK-
HOCTH BO3AYyXa € IIOMOIIBLIO IICUXPOMETPHUYECKOH Tal-
JHHEI, B KOTOPOH BJIIAXHOCThL YKa3aHA B IIPOIEHTAaX.

t cyx. -

— PasHocTs nokasaHMit CyXoro ¥ BIAKHOTO TEPMOMETDOB
°C 0 1 2 3 4 5 6 7 8
15 100 90 80 71 61 52 44 36 27
16 100 90 81 71 62 o4 45 37 30
17 100 | 90 81 72 64 95 47 | 39 32
18 100 91 82 73 64 56 48 41 34
19 100 91 82 74 65 58 50 43 35
20 100 | 91 83 74 66 59 51 44 37
21 100 91 83 75 67 60 52 46 39
22 100 92 83 76 68 61 54 47 40
23 100 92 84 76 69 61 55 48 42
24 100 92 84 77 69 62 56 49 43
25 100 | 92 84 77 70 63 57 | 50 | 44
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OTHOCHUTeNbHASA BJIAYKHOCTL BO3AyXa B IIOMEIeHUM, B KOTOPOM IPOBOAUJIACE CBEMKA,
paBHA

1) 837%
2) 45%
3) 48%
4) 59%

IToscHnernue. PeuenTt agns QOCTUXEHUSI ycnexa B AaHHOM Clydvae oyeBuaeH: Hago 3abnaroBpeMeHHo ya-
HaTb, KaK yCTPOEHa Tak HasbiBaemas «ncuxpomeTpuyeckas Tabnuua» u Kak el nonb3oBaTtbesa. CHavana
Haxoaum no coTorpadun pasHOCTL NOKa3aHUA CyXoro 1 BRaxHOro TepmomeTpos: 23 °C — 16 °C =7 °C.
A 3aTeM nonb3yemcsi Tabnuuein: 0OTHOCUTENBHYIO BNAXXHOCTb HAXOAUM Ha nepecevyeHnn ctonbua, cooTBeT-
CTBYIOLLIETO Pa3HOCTM NokasaHui TepMoMeTpoB (7 °C), M CTPOKW, COOTBETCTBYIOLLEW NOKasaHUAM Cyxoro
TepmomeTpa (23 °C).

2.3.10(A). B npomecce mmepexofa BellleCTBa U3 »KUIKOTO COCTOAHUSA B KPHUCTALINYECKOE

[1]=][s]{a] 1) yBeJIMUYMBAETCA PACCTOSAHUE MEXKIY ero MOJIEKyJJaMu
2) paccTosHHE MeXAy MOJEeKYJaMU He U3MeHseTCA
3) yBelMuMBaeTCA YIOPAAOYEHHOCTH B PACHOJIOXKEHUU MOJEKYJ
4) yMeHbIIIAaeTCA PACCTOAHUE MEXIY MOJIEKYJIaMH

IToacHenue. 3pech CHOBA NpeanaraT BepHyTbCs K ocHoBam MKT, Ha cel pa3 - Ana uvHTepnpetauuu
MexaHuama PasoBoro Nepexofa «KUMAKOCTb — TBepaoe Teno». MonesHo NOMHUTL, YTO 3afaHua Ha UHTep-
npeTauntio NPUHATO HasblBaTb KavecTBEHHbIMU. OOHO W3 rNaBHLIX OTNMYMTENbHLIX CBOWCTB KpucTarn-
NYECKUX TBEpPObIX Ten B CPaBHEHWWM C XWMAKOCTAMWM — 3HauyuTenbHo 60nbwas ynopsao4eHHOCTb B
pacnonoXeHuy MONeKyn, 4To CooTBEeTCTBYeT TpeTbeMy oTaeTy. JTloboi 13 octanbHbiX OTBETOB ABMNAETCSH
HernpaBwUIbHbIM.

2.3.11(AnN). B 6annone obremom 16,6 m°® Haxomsrca 20 xr asora npu temneparype 300 K. Kako-
El@@@ BO HaBJjeHue B Oasyione? OTBeT BEIpAa3UTe B KUJIOHMACKANIAX U OKPYIJIMTE OO ILETBIX.

1) 97 xIIA
2) 107 xIIA
3) 121 xITIA
4) 202 xITA

IToscHerue. ITO — NPUMEP OAHOIMO M3 CaMbiX NPOCTBIX PacHETHbIX 38AaHWUA NO WKONLHOMY KypcCy huUanku.
[insi ero BLINONHEHU HeoBxoauMo 3HaTh ypasHenue KnaneiipoHa — Menaeneesa (2.2.3) M yMeTb BblpaxaTb
MCKOMYIO BEMUYMHY B 33aHHbIX €4uHUUAX (M OKpYrnaTb ee).

Oewd: . Pewenue:
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2.3.12(AN). Ha pucyHke noxkasaH rpa@uK H30TE€PMUUYECKOI'O
E]EIEIEI pacuiMpeHusa Bogopoga. Macca Bogopozna 4.10%kr. p, 10* a

[ T S T T T
OnpepennuTe ero TeMneparypy. 60ﬂ_ R AR
1) 373 K IR G P Y P Y iy
2) 273 K 404 - _E.-E._E._E._E._ _E._
3) 301 K L ',._:r_i__:r_:r_ 'i"
4) 201 K 20.--:; L-L-bL-L-L_L.
] 1 1 [}
ITosicnenue. 370 3apaHue noTpyaHee npedbldywlero: Kpome ypas- ":" 'E" T :

]
[l
HeHust KnanenpoHa — MeHaeneeBa (1 yMEHUs1 OKpPYrnAaTb YUCNEeHHoe 0 02 0
3Ha4YeHUEe UCKOMOW BenuuuHbl), TpebyeTca elle yMeHWe cuuTbiBaTb
nHdopMaumio ¢ rpacuxa.

[aHo: ; PeuweHue:

Hadmu:

Omesem:

2.3.13(B). B cocyzse HaxoasiTCs BOASHOHU Iap ¥ HEKOTOpoe KoymdecTBO BoAbl. Kax mamemaTcs
MIPY H30TEPMHYECKOM YMEHbIeHWH 00beMa cOoCcyAa CJeAylolue TPU BeJIWYMHBI: 1aB-
JIeHue B cOCyJ/e, Macca BoAbl, Macca mapa?
T KaxJ0i BeJIMUMHEI ONPEefeINTe COOTBETCTBYIOMIMI XapaKTep U3MEHeHH:
1) yBenuuutcsa
2) YyMEeHBIINTCH
3) He U3MeHHUTCH
3anumure B Tabiauily BeIOpaHHBIe mudphl SIS KaXKI0#M usudeckoil Beauuunbl. [Tud-
PBI B OTBETE MOTYT IIOBTOPATHCH.

HaBieHne B cocyze Macca BoIbI Macca nmapa

Ilosacnernue. KNIOYOM K NOHUMAHWUIO 3TOrO 3agaHuA AsndAeTCA onpeaeneHne NOHATUA HacCbIWEeHHOro Boga-
HOro napa. Mo onpegeneHuio 3To Takon nap, KOTOPpbIA HaxoauTca B AUHAMUYECKOM paBHOBECUWU C XUOKO-
cTbto. Flpu n3oTepMUYeCcCKoM yMeHblueHUU obbema coCcyna C BOAAHbIM napoM guUHaMuyeckoe paBHOBeCUe
COXpaHUTCs, HO NPK 3TOM 4YacCTb BOAAHOrO Napa CKoOHAeHCUpyeTCs.

2.3.14(B). YcraHoBUTE COOTBETCTBUE MEXAY (PHU3NUECKHMU KOHCTAHTAMHU U UX PASMEPHOCTSIMM.
K kax[o¥1 mosunmmm 1nepBoro crToydna mnoAbGepuTe HYKHYIO IIO3HIMIO BTOPOrO M 3allH-
mIUTe B TaGauIy BhIOpaHHBIE UGPHI 10/ COOTBETCTBYHOINNMH OYyKBaMu.

PUSNIYECKUE KOHCTAHTHBI X PASMEPHOCTHU
A) mnocroanHaa Boabumana 1) K-m/(Moun-H)
B) yuueepcasnHad rasoBad mocrosaHada 2) Brec/K

3) K/(Brc)

4) Ix/(mons-K)
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ITosicnenue. KoHCTaHTbl BCTpevaloTcs B hopMynax B pasnuyHbiX KOMBMHaAUMSIX C APYrMMU PU3NHECKUMI
BENUYMHamu. o 3Ton NpUYMHE pPa3MepHOCTb TON UIM UHOW KOHCTaHTLl MOXET OblTb NpeacTaBneHa B Buae
pasnuuHblx KOMBMHaUW pasMepHocTer Apyrux uvandeckux BennuuH. C Lenbld NPOBEPKU MPaBUNbLHOCTY
KOHEYHOro pesynbrata nonesHo buiBaeT ybeauTbcs B TOM, Y4TO NonyyYeHa npasunbHasi KoMBUHaUWs pasmep-
HOCTEW BENUUUH. 3TO 3agaHne — UNNCTPaumus Ha TeMy O Nonb3e npasuna pasMepHocTeiA.

2.3.15(C). B cocyze HenaMeHHOr0 06 beMa HAXOTUTCH ABYXaTOMHEIH ras npu temmneparype 300 K.

Bo croibKO pas yBeJIUUYHUTCSA JaBJEHHE rasa B cocyle npu Harpepauuu no 600 K, ecau
npu aToi Temnepatype 40% MOJIEKyYJ IUCCOIUUDPYIOT.

Ioschenue. MOXHO Ha4YaTb C COCTaBNEHUSI CUCTEMBE ypaBHEHUN. B kauecTBe OCHOBHbIX IU3NYECKUX 3aKO-
HOB B Hee BOWAYT ocHOBHoe ypasHeHne MKT razos (2.2.2) n 3akoH JanbtoHa (2.2.4). JoGaBue Kk HUM elle
ypaBHEHUE, BbipaXaiolliee UCKOMYI0 BEMUYKMHY Yepes Apyrine senuyuuHbl, Hano ybeanTecs B TOM, 4TO nony-
UMBLLIAACA CUCTEMA YPaBHEHWUM paspeLlivma.

fawo:  Pewenue:

_ Omeem: .

2.3.16(C). T'as, remneparypa koroporo 7 = 300 K u naBieHue p = 2-10° Ia,
HAXONWTCH B LIMJIMHADUYECKOM cocyde ¢ ceueHmem S = 0,1 M mogx
HEeBEeCOMBLIM MOpIIHeM. [lopIIeHEs yAepKMBAETCA IPYKHUHON C YKecT-

xocthio B = 1,5:10" H/M Ha BblcoTe A = 2 M (cM. puc.). Temmnepary-
py rasa ysenwumiaun Ha AT = 15 K. Kaxum crano mpu atom cMele- T
Hue nopuHsa Ah? (Cuurars, uro Ah/h << 1))

IToscHenue. ANa BbINONMHEHUS 3TOrO 3aaaHus NOTPebyloTCA 3aKOHbI U3 Pa3NNYHbLIX pas-
genos duauku: 3akoH Myka (1.2.5) n ypasHeHve Knaneipona — Mengeneesa (2.2.3).
Kpome Toro, Haao y4ecTb, YTO NOPLLUEHb HAXOAUTCA B MONOXEHUW paBHOBECHSI.

/1177577777

_Bario:  Pewetue: |
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2.4.1(A).

[f2]z]ial

2.4.2(A).

[1i2](s]fa]

2.4.3(A).
(2]

2.4.4(A).

[1)2](3]fa]

2.4.5A.

[2](3]fa]

2.4.6(A).
[12](=]fa]

2.4. 3apaHMAa onNAa CaMmonpoBepKu

CKOJIBKO MOJIEKYJ cofiep»KuTca B 1 r yraexkucioro raza CO,?

1) 3-10*
2) 9-10%
3) 5,2.10%2
4) 1,4-10%2

B pesyibTare OXJasKJeHUS OJHOATOMHOTO HAEAJIBHOrO rasa ero AaBjeHue yMeHBIIH-
JOCk B 4 pasa, a KOHI[EHTpallud MOJIEKYJl rasa He maMeHusaach. IIpu sTom cpepusas
KHMHETHYECKAasa SHEePrus TEeIUIOBOTO ABHIKEHUS MOJIEKYJI rasa

1) ymenpmuiachk B 16 pas
2) ymeHbIIMJIACh B 2 pasa
3) yMeHmmuiaach B 4 pasa
4) ©e m3MeHMWJIAChH

XaoTHYHOCTH TEILJIOBOTO ABHKEHUA MOJIEKYJI JbJa IPDUBOANUT K TOMY, UTO

1) ero MoJsieKyJibl YyY4acTBYIOT B mnpouecce guddysuu

2) TemmepaTrypa JbIa BO BpeMsA ero ILJIaBJ€HUA He MeHseTcd
3) Jnex odyeHL TPYJHO CKAaTh

4) KpucCTaJJI JbJa He PacCHINaeTca Ha OTHAeJbHBIE MOJIEKYJIbI

B cocyme, 3akpeITOM TIOPIIHEM, HAXOAHUTCA HAeaNbHBINA ras. I'pa- P‘ B
MK 3aBHCHMOCTH JaBJI€HHA Tasa OT TeMIEpATYpHI IIPH H3MeHe-
HHUH €ro COCTOSAHMS NpeACTaBJIeH Ha pucyHKe. KakoMy cocTosiHHIO A

rasa COOTBETCTBYeT HaMMeHLIIee 3HadeHue oobemMa? D

1) A 3) C Q T
2) B 4) D

IIpn mnocTosHHON TeMImepaType o00beM JAHHOH MAacChl HAEAJLHOI'O ra3a BO3pPOC
B 4 pasa. [laBjieHue rasa npu 3ToM

1) yBeauuusocs B 2 pasa
2) yBesnuuuJioch B 4 pasa
3) yMeHbInuJIOCH B 2 pasa
4) ymeHbIIUIOCH B 4 pasa

I'as, o6bem korToporo 8,31 J, HaxoauTca B GayyioHe npu Temneparype 127 °C u pasie-
Huu 100 xIla. Kakoe KonnuecTBO BemjecTBa cooep:KUTCA B rase?

1) 0,5 moasn

2) 0,25 mouan

3) 1 mois

4) 2 MoJb
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2.4.7(A).

[2](z][4]

2.4.8(A).

[12](a]fa]

2.4.9(A).

[ll2][=](4]

2.4.10(A).
[1][2]z]f4]

T'epMeTnYHO 3aKpBITEIH COCYA ¢ rasom HarpesaioT. Temmeparypa T A
raza B COCyJZie pacTeT CO BpeMeHeM TaK, KaK [IOKA3aHO HA PHUCYHKe
cupaBa. Kakoil rpadpux mnpaBuipHO IIOKa3bIBAET 3aBUCHUMOCTD

JaBJIeHUs rasa B cocyde oT BpemeHu? (O6beM cocyla CUHTATH
NMOCTOAHHBIM. )

o>
D 4 3) p !
0 t 0 t
A
2) p \ 4) p
. . Y,
t 0 t

Ha rpadpuxe mnokasaHo, Kak MeHAJACh TeMIepaTypa
0,2 Kr ra3oo0pa3HoOro Bell[eCTBA B 3aBHCHUMOCTH OT KOJIU-
yecTBa BLIZEJEHHONM MM TelJoThl. KaKkoBa yiesabHas Tell-
JioTa n1apoo0pa3oBaHUA ATOrO BelecTBa?

1) 40 xIx/kr 3) 1,6 xII»x/Kr
2) 30 xOx/Kr 4) 1,2 x]l)x/Kr

[lapnuanbHOe AaBjleHMe BOAAHOrO mapa B KomHaTe paBHOo 2-10% Ila mpu orHOCHTEND-

HOM BJlaXXHOCTH Bo3ayxa 60%. [laBiieHue HACBIIIEHHOrO BOASHOrO Iapa IPHMEPHO
paBHO

1) 1,2.10% IIa 3) 1,2-10° ITa
2) 3,3-10% IIa 4) 6-10° Ila

B nponecce mnepexoga BelllecTBa M3 KPHUCTAJJHYECKOI0 COCTOAHHUA B KHUAKOE

1) yMmeHBHIAETCH YIIOPAAOUYEHHOCTL B PACIIOJOMKEHUU €ro MOJEKYJI

2) MoJeKyJIBI IEPEeCTAIOT IPUTATHBATLCSA APYT K IPYTY

3) cylIecTBEHHO YBEeJIHMUYUBAETCS PacCTOSTHUE MEXKIY MOJIEKYyJIaMu

4) CyIIeCTBEeHHO YBEJIUYUBAIOTCA CHUJIbl OTTAJIKUBAHUA MEXJIY MOJIEKYJIaMM

2.4.11(AnN). B 6annoue o6vemom 1,66 M° HaxogsiTes 2 Kr uaeansnHOTO rasa npu nasaesnn 10° Ila

naEn

u temneparype 47 °C. Kakosa moasipuas macca rasa?

1) 2 r/monsb 3) 28 r/monab
2) 4 r/mMoJb 4) 32 r/mMouamb
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[aHo: Peweue:

Hadmu:

Omeem:

2.4.12(An). Ha pucyHKe noxasaH rpaduK 3aBUCHMOCTH JaBJI€HHUA HUJeaJbHOTO rasa B 3alafgHHOM
m@@@ cocyze oT TemmnepaTypsl. O6beM cocyna pasen 0,4 M3, Ckosbko Mol rasa COnepIKHUT-
cs B 3TOM cocyze?

p10°mat
1. SN NS S S
Y U T S
T
1,0 e = R Loeoodoo
A
0,9 ! : : : .
290 300 310 320 330 T,
1) 4 mouas 3) 28 mouasn
2) 16 mons 4) 32 mMouab
[ano: PeweHue: | L ]
Haiimu: ' 9 !
P Omeem: : | e

2.4.13(AI). B xome wu30TePMHYECKOro Imporecca o0beM HAeaJbHOr0 rasa yMEHbINUJICA Ha
m@@@ 150 am®, a maBnenue Bo3poco B 2 pasa. Kakum 61 nepBOHavaJIbHBINA 00beM rasa?

1) 0,1 3) 0,4 m°

2) 0,3 m® 4) 0,6 »°

| Hano: | Pewenue: e ’

! i ! ; i
i T
AR !

et ;

- Haumu: , , | ; ;
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2.4.14(B).

2.4.15(B).

2.4.16(C).

2.4.17(C).

B cocyae memameHHOro o0beMa HaxoAuaach IPH KOMHATHOM TeMIepaType CMeChb ABYX
uZeaNbHBIX IasoB, M0 1 Moas Kaxporo. IToOBUHY COAEPIKUMOTO cOCyza BBHIIYCTHUIIU, a
3aTeM J06aBUIM B cOCYA 1 Mosb mepBoro rasa. Kak usMeHuInCh B pesyibTaTe mapiiu-
aJbHBIE NaBJCHUA ra3oB M MX CYMMapHOe JaBjieHHe, €CJIM TeMIepaTypa ra3oB B cocyle
NOALEePKUBAIACHL HEHU3MEHHOI?

15T KasKA0H BEJIMYMHEL OIIPEAeJUTe COOTBETCTBYIOIUH XapaKTep U3MEHeHU;

1) yBeawuunocs

2) YMEHBIINJIOCH

3) He M3MEHUJIOCH

danumuTre B Tabauny BeIGpaHHbIe UUGPLI JJA KaXKI0H GU3NYECKOH BeJMINHEL. IInd-
PBL B OTBETE MOTYT IIOBTOPATHLCH.

IIapnuanbHOe maBaeHUe IlapuuansHoOe gaBiIeHuE JaBienne cMecH rasos
IepBOro rasa BTOPOTO rasa B cocyne

YcTaHOBHTE COOTBETCTBHE MeXJy (PU3NUECKMMHM BeJWYMHAMH U IPUGOpPaAMM AJNA HX
U3MEepeHnsd.

K xaxpo¥l mosumnuu nepsoro cTonbua noabepure HYKHYIO IO3UIIMIO BTOPOTO U 3ailH-
muTe B Tabuuny BeIOpaHHBIe LU@MPHI 0 COOTBETCTBYIOIIMMHE GYKBaMHU.

DPUSNYECKHNE BEJIMYUHEI ITPUBOPHI OJIA X USMEPEHUS
A) naBnenue 1) xamopumerp
B) Tremmeparypa 2) TtepmomeTp

3) maHOMeTp
4) OgUHAMOMeETP

Bospymnereiii map, o60JI0YKa KOTOPOro HMeeT Maccy 145 kr u ob6bem
230 M%, HamomHAETCS TOPAYMM BOBAYXOM IIPX HOPMAJIBHOM aTMOC(HEDHOM
JaBJICHHM U TeMIepaType oKpyxkawilero sosayxa 0 °C. Kakyio MuHu-
MaJILHYIO TEMIIEPATYPY AOCJYKEH UMETb BO3AYX BHYTPH OGOJOUKH, UTOOBI
map Hauan noguMarteca? (OGosouka Iapa HepacTs)KUMa U HMeeT B
HM3KHel yacTu HebGONbIIIoe OTBepceTHe.)

g s . . . P o g -y O

Hang:

B ropusoHTaJbHO PacHoOJIOKEeHHON TPyOKe MOCTOAHHOIO CeuUeHUs, 3aIllasgHHON C OZHOIO
KOHIIAa, MOMeIeH CTOJOMK pTYyTH AJHHOK 15 cM, KOTOPBIM OTAeAeT BO3AYX B TPyOKe
orT armMocdepsl. TpyOKYy pPaCHONOKHUIN BEPTHKAJILHO, 3allaAHHBIM KOHIIOM BHH3, U Ha-
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rpenu Ha 60 K. Ilpu sarom o0beM, 3aHMMAaeMblii BO3AYXOM, BEPHYJCA K IepBOHAYAJIb-
HoMy 3HaueHuo. JlaBrenue armocteps! B JaGoparopun 750 MM pr. ct. Kakosa remme-
paTypa Bo3ayxa B JlaGopaTopumn?

[ano: PeteHue:
Hatimu:
Omeem:

2.4.18(C). IIpu msyueHnu ypaBHEHHA COCTOSHHUS rasa y4eHHK CO-
equHuI cocyx (1) ¢ manomerpoM (2) TOHKON TPYyOKOH U
ONyCTUJ COCyA B ropauyio Boay (cm. puc.). Kaxosa
IJIOTHOCTh BO3Ayxa B cocyae? HauasibHble NOKa3aHUA
maHoMmerpa: 0 MM pT. cr. lllkasna MmaHoMeTPA M HHMKHAA
mxana Gapomerpa (3) mporpaZyupoBaHEI B MM PT. CT.,
BepxHAA IIKana Gapomerpa — B kKIla. O6beM u3Mepu-
TeJBHOTO MeXaHHM3Ma MaHOMEeTpa M COeAWHUTEIHLHON
TPYOKH 3HAYHUTEJIBHO MeHbIIe 00beMa cocyja.

[IaH0: PeuweHue:

Hatmu:
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3. TEPMOOMHAMMUKA

3.1. OCHOBHbIE NOHATUA

3.1.1. BHyTpeHHAA 3HEPrMA HAEaJbHOIrO ra3a — 9TO CYMMAapHAas KHUHETHUYeCKAs SHEPTruA Tell-
JIOBOT'O JBUXKEHUSA €r0 «YaCTHII».

3.1.2. Tenia0eMKOCTh CMCTEMBI — 3TO BeJIHYHUHA, YHCJIEHHO pPaBHAA KOJWYECTBY TEIJIOTHI, KO-
TOPOE HYMKHO COOGIIUTE CUCTEMe, UTOOLI UBMEHHUTE ee TeMIepaTypy Ha 1 K:

C =Q/AT,

rae @ — KOJMYECTBO TeIlJIa, IOJYYEeHHOro cucTeMoil, AT — BHI3BAHHOE 3TUM TEILIOM H3MEHeHHe ee
TeMOepaTyphl.

3.1.3. MosApHasA TEMJI0eMKOCTh BeLIeCTBA €CTh BEJUUYNHA, YUCIEHHO PABHAS TOMY KOJINUECTBY
TEIJIOTHI, KOTOPOe HYXHO cooOmuTs 1 Moo BelriecTBa, 4To0bl U3MEHUTE ero Temmeparypy Ha 1 K:

C. = Q/(vAT),

rge @ — TeIo, IOJYYEHHOe BEIIeCTBOM B KoJuuecTBe vV Mojedl, AT — M3MeHeHHe TeMIIepaTyphbl
BellecTBa.

3.1.4. YneabHasA TENMI0EMKOCTb BellleCTBA €CTh BEJWYMHA, YUCJICHHO paBHAs KOJIMYECTBY Tell-
JIOTBI, KOTOPOE HYKHO COOOIIHUTEL 1 KI BelecTBa, YTOGHl U3MEHUTH ero Temmepatrypy Ha 1 K:

¢ = Q/(mAT),
rae @ — Teruio, IOJy4eHHOe BEeIleCTBOM, Macca KoToporo m, AT — u3MeHeHHne TeMIepaTyphbl BelIeCTBa.

3.1.5. TenaoBaa mammHa — 3TO paboramoliee NUKJIAMHU YCTPOMCTBO, NpeAHA3HAUYEHHOEe IJIs
mpeo0pa3oBaHNA TeIlJIa B MEXaHHYECKYI0 paboTy.

3.1.6. KII]l, TenioBo#i MallMHBI — 3TO BEJMYMHA, PABHAA OTHOIIEHMIO PabOTHI TEMJIOBOH Ma-
IIWHLI B XOJ€ OAHOTO IIUKJA K IOJy4aeMOMY €10 IIPH 3TOM KOJHYECTBY TeIllia:

T] = A/an(Qn_ QX)/QH’

rge A — pabora TenJIOBOH MAaIIWHLI 3a IUKJ, @, — KOJIUYECTBO TEILJIOTHI, MOJAYUYeHHOEe MAIIHHOI OT
HarpeBaTenas, @, — KOJHUUYECTBO TEIJIOTHI, OTAAHHOE €10 XOJOIUILHUKY.

3.1.7. Agua6aTHuyecKMM Ha3bIBAeTCA IIPOLECC B CHCTEME, IIPU KOTOPOM He IIPOUCXOAUT TEILIO-
o0MeHa CHCTEeMBbI ¢ OKPYIKAIOMIMMI TeJIaMHU.

3.1.8. Ilnmkx KapHO — 3TO NUKJIMYECKHH NIPOIECC B CHUCTEME, COCTOAILMI M3 ABYX H30TEPM M
IBYX aguabar.

3.2. PopMynNnMpoOBKM 3aKOHOB M chopMynbl

3.2.1. IlepBoe HauaJ0 TEPMOTUHAMMKH
Q=AU+ A,

rae @ — KOJMYECTBO TEIJIOTHI, MOJyueHHOoe cucTeMmoii, AU — u3MeHeHUe ee BHYTpPeHHeH sHepruu,

A - pabora cucTeMsl.
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3.2.2. YpaBHeHHe TeILIOBOro 0ajaHca — 3TO YACTHBIN CIydYail mepBoro Havajaa TepMOAWHAMH-
KH, KOTJa COCTaBHBIE YACTH CHCTEMEI OGMeHHBAIOTCA MeXAy co0O# TeIsioM, He MoJydas MpH 3TOM
Tellsia M3BHEe U He coBepmas paboThl.

3.2.3. ®opMyna [Jis BHYTPeHHeH 3HEepruM OJHOATOMHOTO MAEAJbHOrO rasa:
U = (3/2)vRT,
rie v — 4ucjo Mojeit, T — TeMneparypa, R — razoBasd HOCTOAHHAA.

3.2.4. Bropoe Haua/i0 TEpPMOTHHAMHKH

HEBO3MOKEH TAaKOH IMUKJIUYecKHuH IIPOIecC, B pe3yJbTaTe KOTOPOTO BCe TeILIO0, B3ATOE Yy KaKoro-To
OHOTO TeJia, 6bLI0 6bl MOJMHOCTHLIO NPeo6pa30BaHO B MEXaHUYECKYIO paboTy.

3.2.5. ®opmyaa aasa KIIJL nuxna Kapso:
n =(TB_ Tx)/Tm

rae Ty — TemnepaTypa Harpesareind, Ty — TeMIepaTypa XOJOINJILHUKA.

3.3. NMpumepsl U NOACHEHUA K PEUWIeHUAM

3.3.1(A). Temmneparypa rasza ymenbmuiacs go 0 °C. IIpu atom BHYTpeHHSA dHEprus rasa

[11[2][s][4] 1) yBenuumnace

2) yMeHBIIHJACH
3) He M3MeHUJIACh
4) craja paBHOM HYJIIO

ITosacnenue. CpeaHas KMHETUMECKAS SHEPrust XaoTUHMECKOro ABWXEHWA MONEeKyn rasa u ero Temnepartypa
NponopunoHanbsHbl Apyr ApYry. 3Ha4uT, NPU yMEHbLUEHUW OQHOW U3 HUX YMEHbLUAEeTCS U Apyras.

3.3.2(A). Kax usmeHseTCA BHYTPEHHAS 3HEPrUA TeJa IMPH MOBBLIIIEHUH €ro TeMIepaTypsi?

2][3][4] 1) VBeamuuBaercs
2) ¥YwmeHbIaeTcs
3) ¥ razoo6pas3HBIX TeJ YBeJIUUNBAETCH, ¥V KUAKHUX U TBEpPIABIX TeJ He U3MeHS-
ercs
4) ¥V razoo0pa3HbIX TeJl HE U3MEHAETCH, ¥ KUAKUX ¥ TBEPAbIX TeJl YBEJIUYNBa-
eTcs

ITosacrenue. MNOHATUE «BHYTPEHHSSI BHEPrUA» — OAHO M3 BaXKHEALWNX 8 TEPMOAUHAMUKe. JTO 3afaHue CBS-
3aHO C MONEKYNAPHO-KMHETUHYECKON TPAKTOBKOM 3TOr0 NOHATHS,

3.3.3(A). Kaxyio paGoTy COBEpPHINT OJHOATOMHBIA p,105 I1a

[12][8)[4] ras B mnpouecce, usobparkenHom Ha 0,4 - r--qm- o1 R 2
pV-guarpamme?

1) 20 xMx
2) 7,5 xlx
3) 16 xllx
4) 10 xJlx
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ITosacuenue. OTO 3apaHvWe — HaMNOMWHAHME O APOCTOM MpWEeME, C MOMOWbID KOTOPOro, MOMb3ysChb
pV-anarpammon Ana rasa, MoOXHO onpeaenuts ero paboty: paboTa YMCRieHHO paBHa NNoLwaaun nog CooTBeT-
CTBYIOLWMM rpachnkomM npouecca. [Ina HaxoxaeHus paboTsl rasa Hafo BbIMUCAWUTL MoWaaL Tpaneuuu, orpa-
HUWYEHHOW crieBa 1 crnpaea BepTUKasbHbIMKU oTpeskamun 1 1 2.

3.3.4(A). MHpeanpHslil ra3, HaxoAACh B TEILJIOBOM KOHTAKTE C OKPYXAIOIIMMHU TeJIaMH, COBEPILIHI

E@@E‘] pabory 300 [I:x. IIpu aTroM BHYTpeHHAs 3SHeprus rasa yseawumnachk Ha 300 k.
B sToMm mporiecce ras

1) orman 600 Ix
2) orzax 300 dx
3) moayuma 600 Mk
4) noayuuna 300 Ix

ITosacnenue. BoT elle ogHO 3aaaHne Ha TeMy O B3aUMOCBSA3U (U3NYEeCcKMX BennvuuH. Ha ceit pas o Tom, Kak
cBsi3aHbl Mexay cobon Tpu BeNuuMHbL, BXOASLWME B YPaBHEHWE ANA NepBoro Havana tepmoguHammky (3.2.1):
KOnM4ecTBo Tenna Q, NONy4Y4eHHOro (MNW OTAAHHOIO) CUCTEMOM, U3MEHEHWE ee BHYTPEeHHeW 3Heprun AU v pa-
bota cuctembl A. Hano obpaTnTh BHUMaHWE Ha 3HaKU 3TUX Tpex BenuumH. CornacHo nepeoMy Hadvany TepMo-
ovHammku, Tenno Q — aTo cymMma AByx cnaraembix: AU n A. [ins nonyveHus oTeBeTa OCTaeTCA HanTu 3Ty CyMMYy.

3.3.5(A). Ha pucyske npeacrasjieH rpaduk 3aBHCUMOCTH AaB-

E@E"Zl JeHUs HAeAJBLHOTO OJHOATOMHOIO rasa or o6meMa Hpu
ero agmabaTHYECKOM C’KaTHM. BHeIIHMe CHJBL CO-
pepmman pabory, pasHyio 30 xllx. Bayrpenuas
9HeprudA rasa IpH 3TOM

1) He M3MeHHJACH

2) yBeauumiaach Ha 30 xlx
3) ywmenbimmiachk Ha 30 xklx
4) yseamumiach Ha 60 rllx

ITosacuernue. He Hano TOPONWUTLCS NPU BbINONHEHWN 3Toro 3adaHus. ObpallaeM BHUMaHWe: Ans ero Bbinon-
HEeHUVs1 BOBCe He TpebyeTcs NpueeaeHHbIN rpadpuk. 3TO — NpUMep 3aAaHua C ALWLHUMUY AaHHbIMU. [TOCKOMNbKY
B MPOLIECCe CKaTUs He NPOUCXOAMT TennoobMeHa ra3oM C OKpyXaloLwMmn Tenamm, paboTta rasa n usMeHeHve
ero BHyTPEeHHEN 3Heprun paBHbl NO BENIMYMHE 1 NPOTUBOMONOXHbI NO 3HaKy. [InNa nofy4eHust oTeeTa Hado ewe
Y4eCTb, 4TO paboTa BHELLHNX CUI NONOXUTENbHA, a 3HauuT, paboTa camoro rasa oTpuuatensHa.

3.3.6(A). TemsoBasa MammuHa 3a LUKJ coBepinaer pabGory 50 Jx M oTAaeT XOJOAUIBHUKY
[2)E]A] 100 M. Kakos KIIJI TemyioBoii MaluHel?

1) 100%
2) 50%
3) 33%
4) 67%

ITosacHnenue. Boinonuss 3agaHua o KM tennoson MawwHbl (3.1.6), Hago ymeTb ceasaTb Kl ¢ nepsbiM
Ha4Yanom TepmoamHamukm (3.2.1). 310 noMoxeT v B AaHHom cnydae: KN TennoBoi MawuHbl paBeH OTHO-
WweHuto ee paboTbl A 33 UMKN K CyMMe ABYX crnaraembix — pabotel A n Tenna Qy, 0TAAHHOro Npu 3TOM XOIo-
avnbHUKY. Beluncnas KM TennoBoi MailumnHbl, YHTEM, YTO 33 OAMH LMK Tennosas MallunHa nony4aeT oT Ha-
rpesatens KonuyecTso Tenna Q, = A + Q, = 50 [x + 100 [k = 150 k. Ocraerca HalTu OTHOLWIeHne Ak Q,.
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3.3.7(A). IIpu mepenaue TBEPAOMY Tey MaccOi /m KOJHYECTBA TEILIOTH § ero TeMmeparypa Io-
[2lEla] ®Becunracy Ha AT. Kakoe u3 TIDMBOAMMBIX HYDKe BBIDQ'KEHMIl onpefesseT yAeJbHYIO
TeIJIOEMKOCTD BelllecTBa aToro Tena?

1) @/m
2) Q/AT
3) Q/(mAT)
4) Q@ mAT

ITosachernue. 3apaHns Takoro Tuna Aal0T BO3MOXHOCTL NPOBEPUTH 3HAHWA onpeaeneHui gpusudeckux se-
NVYKH. BINOnHAS 3TO 3agaHne, Hepeako 3abblBaloT, YTO B WKOMBHOM Kypce hU3nky BCTpeYaloTca Tpu pas-
ANYHLIX MO CMbICNY TEeNNOEMKOCTU. TEeNMOeMKoCTb cuctembl (3.1.2), MonsipHasa TEnnoeMKoCTb BeulecTea
(3.1.3) u yaensbHas TennoeMkocTb BewiecTsa (3.1.4). MNMonesHo ewe obpatuTb BHUMaHWE Ha pa3mMepHOCTb
npeanaraembix B 3afaHuu KOMBWHaLWiA BENWYKUH. 3TO U 4aCT BO3MOXHOCTb OCMBICIIEHHOTO Bbibopa oTBeTa.

3.3.8(A). Temneparypa menmoro ofpasma maccoit 100 r mossicuinack ¢ 20 °C mo 60 °C. Kaxoe
[J2l6]fa] KoTHTECTBO TEIIOTEI HONYYHI obpaser;?

1) 760 IO
2) 1520 I
3) 3040 IIx
4) 2280 I

ITosicneHue. ONA BbINONHEHWs 3a4aHUs HEOBXOAUMO yMeHUe uUckaTb U HaxoauTb TabnuuHbie BennymHbl. B
OaHHOM cny4ae Hago OTbiCKaTb B 0AHOM M3 Tabnuy, npyunaraembix kK 3agaxuto END, 3HayeHne yaencHon Te-
nnoemkocTn mean. MNocne 3TOro OCTaHETCs HaAWTW NPOU3BEAEHUe Tpex COMHOXUTENEeN — yaenbHOW Tenno-
eMKocTH (c), Macchkl obpasua (m) u UsMeHeHus ero Temnepartypsl. 3To U 6yaeT UCKOMOE KONMU4eCTBO Tenna.

3.3.9(A). KpucrainmuecKoe TeJI0O HArpeBaeTCd C IIOMOINbI0 MCTOYHHKA MOCTOAHHON MOII[HOCTH.

[12]3)la] Temneparypa Tema usmeHseTcs B COOTBETCTBHM C IpHBeAEHHBIM rpaduxoM. Kaxosa
TeMIIepaTypa ILJIaBJIeHus Teaa?

,°C &
BOp~~==d--=t-r==ty
1] S S .
e
20 A -mdmcbeed ke

— >
1) 50 °C
2) 60 °C
3) 80 °C
4) 45 °C

ITosacHernue. 3necb Mbl UMeEM OAHO U3 NPOCTERLLNX 3a4aHui Ha TeMy o hasoBbix nepexoaax. YTobbl Bbl-
NONHUTL €ro, Hago NOMHUTL, YTO B XOAE NNaBNEHUA KPUCTaNNU4ecKoro BeLiecTsa ero remnepaTypa Hems-
meHHa. Cyas no rpachuky, hasosblil nepexos «TBEpAoce TENO — XKUAKOCTb» HAYNHAETCA B MOMEHT BPEMEHW
71 = 10 MWH 1 KOHYaETCA B MOMEHT T2 = 20 MuH. MO 3TUM AaHHbIM HETPYAHO OTbICKATL Ha rpaduke, Npu Ka-
KOW TemMnepaTtype 3TO NpoNcXoauT.
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3.3.10(A). Ha rpaduke mnoxasaHa 3aBHCHMOCTD T

E’@@Ej TemnepaTypsl T Boabl Maccoii m oOT
BpeMeHHU { IIpu nepefauve e temna ¢ AT;
TIOCTOAHHOHM MOIIJHOCTBHIO. B MOMEHT

Bpemenu t =0 Boma Haxoguiach B
TBEpAOM COCTOAHMH. B Teuenme raxo- A2
ro MHTEPBAJIa BpeMeHH Jiel HarpeBaJ-
CA B B TE€YEHNEe Kaxoro — HJIaBPIJICH?
1) At u Ate

2) Aty u Atg ’

3) Aty u Aty Al AL AL Aty At
4) Atsu Aty

AT,

Ilosacnenue. CHavana Hafo CyMeTb «npoYnTaThy» rpaduk, 3agaBwnch BONPOCOM: kakue «cobbiTuay npouc-
XOAAT C BOAOW Ha BCeM NpOTshkeHuun rpaduka? MNpu aTOM Hago NOMHUTbL, YTO FTOPU3OHTAnNbHbIE YY4acTKM Ha
rpachuke 3aBUCUMOCTU T(t) COOTBETCTBYIOT U3MEHEHUAM arperaTHOrO COCTOSIHUS BELIEeCTBa, @ HaKNOHHbIe —
HarpeBaHWIO 3TOrO BELWeCTBa B HEU3MEHHOM arperaTHoOM COCTOsHUKN. UTak, «uuTaem» rpaduk. OH cocTouT
M3 Tpex HaKMOHHbLIX YYaCTKOB U ABYX ropu3oHTanbHbix. Ha ocu BpeMeHu BoigeneHo NATb UHTepBanos, oT Al
oo Ats: Aty — Boaa HaxoguTcsa B TBepaon dase, Af, — npoucxoanT nnasnenne nbaa, Af; — Boga HaxoguTcs B
Xnakow drase M NOCTeneHHO HarpesaeTcs BNMOTb A0 TeMnepaTypbl KuneHus, Aly — Boga KunuT, npespawia-
Aicb B nap, Afs — NpoucxoanT HarpesaHne napa, B KOTOPbIA NnpespaTunack BCA Boda. B aTom onucaHuu «co-
GbITWiAY», NpOUCXOONALLUX C BOAOW, HETPYAHO OTLICKATL OTBETHI HA 06a Bonpoca 3agaHus.

3.3.11(AlN). Ha pucyHKe mnokas3aH IIPOLIECC U3MEHEHUA COCTOS- p»
E]@@E] HUA HJeaJbHOro rasa. Kakymo paboTy coBeplINI ras
B 9TOM IPOIleCcCe, €CJU OH IMOJYHYHJ KOJUUYECTBO Te-
wiorsl 6:10° ixx? OTBeT BHIPAsUTe B KUIOLMKOYIAX.

1) 60 Ix 3) 60 xlx
2) 300 xx 4) 600 xIx

IToscHenue. He BCAKWIA 3aMETUT, 4TO Ha rpachuke NokasaH U30TepMUYECKUIn NpoLiece (B BUAe oTpeska rn-
nep6onbt). ECnn Bbl 3T0 3aMETUNK, TO CPa3y MOXeTe 3anucaTtb OTBET, NOCKOMbKY M3MEHEHWE BHYTPEHHEN

Hadmu: | i
i . Omeem: |

3.3.12(AN). UneanbHblil OAHOATOMHBIA ras HaXOAUTCA B cocyde o6beMoM 0,6 M. Ero BHYTpeH-
EIE]@EI HAA >Heprua pasua 1,8 xl[x. Onpenenure AaBlIeHHe Trasa.

1) 1 klla 3) 6 klla
2) 2 klla 4) 8 klla
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Ioscuernue. CHOBa BCTPETMNOCH 3aAaHne, AN BbiNONHEHUS KOTOPOTO HYXHbl 3HAHWA U3 Pa3NUYHbIX pas-
Jenos Kypca u3svku. B naHHOM cnyyae — “3 TepMoguHaMuki n MmonekynapHoin éousunku. Hago sabnarospe-
MEHHO MOTPEHUPOBaTLCA B PeweHMn NOAO6HbIX «KOMOMHUPOBaAHHBLIX» 3aaay. OCHOBHBIX ypaBHeHUW 30ecb
Apa: dbopmyna gns BHYTPEHHEW 3Hepruu uaeansHOro ogHoaTtoMHOro rasa (3.2.3) n ypasHeHue Knanenpo-

Ha — MeHpeneeBa (2.2.3).

[aHo: PewegHrue:

Hatimu: |

3.3.13(B). B cocyzae, 06meM KOTOPOro MOXKHO H3MEHATh, HAXOAUTCA paspexkeHHBIN ras. Kak us-

MEeHATCA NPHU aaHadaTHYeCKOM yBelHYeHHH o0hbeMa Ccocyla CJAEAYIOININEe TPH BeINdH-
HBI: TeMIIepaTypa rasa, ero JaBJjieHUe, KOHI[eHTPaIud MOJIEKyJ rasa?
Jsa KasKIo#l BeJIMYHUHEI OIpelesinTe COOTBETCTBYIOIIUI XapaKTep U3MEeHEeHH !

1) yBeauuurcsa
2) YMeHBIINUTCA
3) He M3MEHHUTCH

3anuinure B TabAUIy BBIOpaHHBIE ITAMPHI AJAd KAk oM dusuueckoil Beawuwmubl. [{ud-

PBL B OTBETE€ MOT'YT INOBTOPATHCA.

Temneparypa rasa HaBieHue rasa KounenTpauua mosiekya rasa

ITosacrneHue. 0Ons aHanu3a naMeHeHuwn, KOTOpPblE BO3HUKHYT B rase, HeobX0OUMMO BOCNONb30BaTLCS nepsbiM
Ha4anoM TepMoaAUHaAMUKKN U cbopmynoﬁ, KOTOpaA CBA3bIBaeT AaslieHue ra3a Cc KOHLleHTan,VIeVI ero Mmonekyn

v TeMnNepaTypon.

3.3.14(B). YcTaHOBUTE COOTBETCTBHE MEXKIY TEPMUHAMY TEPMOAUHAMUKH U UX OIpeNe/IeHUIMH.

K xamoil mosuIuy IepBOro CToJO0Ia MoAOEepHTEe HYXKHYIO IIO3ULINI0 BTOPOTO M 3allH-
muTe B Tabauny BeIOpaHHBIE IIUMPLI IO COOTBETCTBYIOIIMMYU OyKBaMH.

HUX OIIPEAEJIEHUA

TEPMHUHBI TEPMOJIVUHAMUWKHU
A) TennoBas MamImHa

B) TenmoBoe paBHOBecHE

1)

2)

3)

4)

TaKOe COCTOAHWE CUCTEMEI TeJ, IIPU KOTOPOM
BCe TeJla UMEIOT OOUHAKOBYIO TeMIEepaTypy
YCTPOMCTBO, HAa3HAaUYeHUEe KOTOPOro — Ipeos-
pasoBaHMtE TEIJIOTHI B MEXaHUUYECKYIO paboTy
MallVHa, OpeoOpasymoIlad MeXaHHYECKYIO
paboTy B TeILIo

COCTOSIHHE CHCTEMEI, NPH KOTOPOM TeILIo,
IIOCTyIIaIoNiee B CHCTEMY B eQHHHUILY Bpe-
MEeHH, MOAAEPKUBAETCH MOCTOAHHEIM

B
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IHoacHnenue. ToHATUA TEPMOANHAMWKA OTHOCATCA K uncny Hanbonee TpyaHbIX B Kypce duanku. 310 3ana-
HWe NO3BOSIAET HE TONbKO MPOBEPUTL 3HAHUE TEPMUHONOTMM NO AAHHOMY pasfaeny, HO U 3HAaKOMWUT C NpUMme-
paMu 4acTo BCTpevalowmxcs 3abnyxaeHuin. B kauectse ogHOM 13 pagukanbHbix Mep NpounakTukn owmbok
MOXHO NMOpPEeKOMEHAOoBaTb NEPBYK U3 PA3HOBUAHOCTEN TUNOBLIX Y4eOHbIX BONPOCOB NO husmnke: «HTo 3to
Takoe?» {CM. cTp. 5).

3.3.15(C). Ha pT-auarpaMMe nokasaH IUKJI TEIJIOBOH MAUIWHBI, y KOTOpOil D

pabouuM TesioM ABJISETCA HOeaNbHBIH ras (cMm. pucyHok). Haiinu-
Y

12

Te MOZAYJb OTHOLIIeHHUA paboT rasa Ha y4acTKax 3—4 u 1-2.

Iloacrnenue. ONa BuluNCNeHUsa paboTbl rasa ¢ NOMOLLbLI rpaduka pV-guarpamma
3HaumTenbHo yaobree, yeM pT-gnarpamma. Ha pV-guarpamme pabota rasa B xoge
npouecca paeHa nnowaawn nog OTpeskoM, COOTBETCTBYHLWUM 3TOMY npoueccy. Hano nepesectu 3agaHHbINA
unkn Ha pV-gnarpammy (c cobniogeHnem maciutabal) n cpaBHUTE Ha 3TOM HOBOM rpaduke nnowagu noj
n3ocbapamm 3 -4mn 1 -2,

B T

3.3.16(C). B kanopumerpe Haxoauiacsa 1 kr sappa. Kaxoil Oblna Temmeparypa abaa, €Cad Iocie
nobaBiieHuA B Kajsopumetrp 15 r Boawl, umeronieii tremmepatrypy 20 °C, B HeM ycTamHoO-
BHJIOCH TeILIOBOe paBHOBecue Ipu — 2 °C? (Temsmoo6MeHOM C OKpyXKamwoIllneid cpexoil u
TEILJIOEMKOCTBIO KaJOpUMeTpa NpeHeOpeus. )

Iloscnenue. 1O 3anaHune — Ha Temy «YpaBHeHWe TennoBoro banaHcar. MNpakTuka BeINONHEHWS Takoro Tu-
na 3aaHui NOKa3bIBAET, YTO CaMOe TPYAHOE —~ NPaBUNbHAA TPAKTOBKA 3HAKOB U3MEHEHUR KONUYECTB Tenna,
KOTOpbIMKM OOMEHMBAKOTCS COCTaBHbIE YacTW cUCTEMbL. B OaHHOM cnyyae Tenno, KOTopoe MoMyvymMn Haxo-
OVBLUMIACA B KanopyMeTpe reg npu ero HarpesaHnn 40 KOHEeYHOW TemnepaTypbl, MOXHO NpeAcTaBnTb B BUAE
Tpex cnaraembix. 3TU craraemMble COOTBETCTBYHT TOMY, 4TO Boga, AobasBneHHasa B kanopumeTp, cHadvana
octhiBaeT o 0 °C, 3atem oHa nocteneHHo 3aTeepaesaeT npu 0 °C, npespaLlasnck B «HOBbIA» Nnef, 1, HaKo-
Hell, 3TOT «HOBbLIN» Ned OCTbIBAET [0 KOHEYHOW TemnepaTypsl.

fawo: . Pewewge: oo

 Omeem: | [ | i .
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3.4.1(A).

[il2][s](a]

3.4.2(A).

[f=](s]fa]

3.4.3(A).

[lf2]s][4]

3.4.4(A).
[1l[2][3][a]

3.4.5(A).
[1][2]z][]

3.4. 3apaHua pnNa camonpoBepku

BuyTpennsasa sHeprus 10 moneit o4HOaTOMHOro MAeaabHOTO rasa npu 27 °C paBHa
1) 3361 Ix

2) 4500 mx

3) 24900 Ox

4) 37395 Ik

CocrosiHme rasa M3MeHAJNOCh B COOTBETCTBUHU C rpaduKaMm Ha pucyHKax A, B, B.
B xakoMm ciryuae msMeHeHHe BHyTpeHHeil sHepruu 6osnmre?

P, xIla P, xIla P, xIla

1) B nepsom
2) Bo BTOpOM
3) B tpetbem
4) Bo Bcex cayuasx OZUHAKOBO

Temneparypa Tena A 300 K, remneparypa tena B 100 °C. OGa oHM M30JHPOBAaHBI OT
apyrux tej. TemmnepaTrypa Kakoro u3 TeJ MOBBICUTCA NMPH KX TEILJIOBOM KOHTaKTe?

1) Tena A

2) Tena B

3) Temmnepatypsl Teq A u B He usmensarcs

4) Temneparypsl TeaX A u B MOryT TOJNBKO IIOHMKATHCA

OxHOaTOMHBIN MAEAJIbHHIA Ta3d B KOJINYECTBE 4 MOJeld MOTJIOIIAeT KOJINYECTBO TEIJIOThI
2 xkllx. IIpn aTtom Temmeparypa rasa mossimaercsa Ha 20 K. Pa6Gora, coBepiiaemas ra-
30M B 3TOM IIpoliecce, paBHA

1) 0,5 x]lx 3) 1,5 xllx
2) 1,0 xIx 4) 2,0 xTx

5
Kaxyio pabory coBepiiaeT ras mpu Iepexofe U3 COCTOs- b, 10° I1a
HHusa 1 B cocrosinme 37

3 po----mmm---- 3
1) 10 x/Ix 2 1 l
2) 20 xdx 1T

3) 30 xllx
4) 40 x]x
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3.4.6(A).

[1l(2]z][4]

3.4.7(A).

[2]z][4]

3.4.8(A).
[1][2](][4]

3.4.9(A).

[1]2][3][4]

3.4.10(A).
(21!

I[ByM MOJIAM HAEAJILHOTO OJZHOATOMHOIO ra3a Ip¥ HU300apHOM HarpeBaHMM Ha 50 K
651710 COODIIIEHO KOJIMYECTBO TEMJIOThI

1) 415 Ix
2) 831 Ik
3) 1246 Ik
4) 2078 I

5
Ha pucyHKe npezcrasieH rpapux usobapuue- p, 10° [Taj
CKOTO H3MeHeHHs o0beMa HAealbHOIO OIHO-

aromuoro rasa. 'as moayumn 500 xllx Ten-

|
B e
s0Tel. BHyTpeHHSA sHeprus rasa IpH 3TOM 1 ! :
] [}
1) He m3MeHUJIACh | ‘ | N
2) ysennmumuiaach Ha 100 x]Ix o 1 2 3 VVM3
b

3) ymeusmuiaack Ha 100 gx
4) ysesunumiaach Ha 300 xlx

Ha pucyuke npusefeH rpaduk 3aBUCHMOCTY TeMIIePaTypHI TBEPJAOTO Teja OT OTAAHHO-

ro UM KoJudecTBa TeiioThl. Maceca Tena 4 kr. Kakosa yaenbHasi TEILIOEMKOCTDL Bellle-
cTBa 3Toro teaa?

T,K &
400
300
200 >
0 100 200 O, kJx
1) 0,125 Dx/(xr-K) 3) 500 Ix/(xr-K)
2) 0,25 Ix/(xr-K) 4) 4000 I /(xr-K)

Y rensosoii mamunnl Kapuo Temneparypa HarpeBatens 527 °C, a remmepaTrypa XO0JIO-

qunsHUKA 27 °C. 3a oguH 1uKJ pabouyee Teno mosgydaer oT Harpesareas 25 k[ Temn-
aorel. Kakyio paboTy coBepiaer 3a IUKJ pabodyee TelO MaIIHNHBI?

1) 15,6 Ix
2) 23,7 Ix
3) 15,6 xllx
4) 23,7 xllx

[Tpu n1060M MKHKJIXYECKOM IIpOIlecce C ra3oM B KadecTse pabouero resa

1) pabGora, coBepIllaeMaA ra3oM 3a IIHKJ, paBHA HYJIO

2) KOJUYECTBO TEILIOTHI, MMOJIy4YaeMOH ra3oM 3a IIUKJI, PaBHO HYJIIO
3) usmenenue oO0beMa rasa 3a MUKJ He PABHO HYJIO

4) u3MeHeHUe BHYTPeHHel 3HEPrMH rasa 3a IIUKJ PaBHO HYJIO
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3.4.11(AN). B siexTpudecknii kodeiinuk nomectunu 0,8 1 Boasl, TemmepaTypa kotopoii 30 °C, u

[)2][clla] Bxmroumnn HarpeBaTens. Yepes xaxoe BpeMs BCA BOAA BBIKMIINT, €CJIM MOIIHOCTH Ha-
rpesarena 1 kBr, a KIIII uarpesarensa 0,87

1) 43 mun 3) 33 mun
2) 37 muH 4) 22 mun
AaHo: PewpeHue:
Halimu:

Omeem:

3.4.12(AN). NxeansHOMY OZHOATOMHOMY Tasy IPH €ro M300apHOM PACIIMPEHUM COOGIMAIN KOJIHU-
[2ER gecTBO TemyioThl 1000 Tox. Kaxkas paGoTra coBepineHa raszom?

1) 60 Hx

2) 200 Ix

3) 400 Ix

4) 40 xJx

[aHo: PewpHue: |

Halimu:

Omeem;

3.4.13(AN). Ha pV-guarpaMMme NOKasaHO, KaK H3MEHAJIOCH [JaBJIEHHE p
E]@@E' HIeaJbHOTO rasa B 3aBHCHMMOCTH oT ero oobema. Kaxkoso oT-

2 L1
HomIeHue paboT rasa Ha yuactkax 1 — 2 u 3 — 4? Po }3
2 3 dwy 3

2) 2 ! >
3) 4 Vo 2V, ¥
4) 8
HaHo: PeweHue:
Halmu ;

QOmeem: |
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3.4.14(B). TemnepaTypy HarpeBaTejs TEIJIOBOH MamuHbl KapHO yMeHBIIMIM, OCTABHUB TeMIlepa-

3.4.15(B).

3.4.16(C).

TYpPY XOJOAMJIbHUKA Hem3MeHHO!. KosmdyecTBO TEeIIOTHI, MOJYYEeHHOE ra3oM OT Harpe-
BaTeJas 3a IUKJ, He U3MeHMJIOCh, Kak uaMmeHusau npu stom KIII rTensoBoro msurare-
Jif, KOJIMYECTBO TEIJIOTHI, OTAAHHOE ra3oM XOJOGUJIBHHUKY, U paboTy, coBepliaeMylo

rasoM 3a IIUKJI?

i ka0l BeIMYMHBI ONpeAeINTe COOTBETCTBYIONINIT XapaKTep M3MeHEeHUA:

1) yBemuuunan
2) yMeHbIINIU
3) He U3MEHHJIH

SanumuTe B Tabauiny BeIOpaHHbIe MUGDH LI KaXIo# ¢usudeckoi Beanuyuubl. [{ud-

pBI B OTBETE MOT'YT HOBTOPATHCH.

KILI tennoBoii MammuHbl

KoaunuecTBo Temnorsl,
OTIAaHHOE Ta30M XOJOAUILHUKY

Pabora rasa za muksa

YcTaHOBUTE COOTBETCTBHUE Mexay (bHSquCKI/IMI/I BEJIHYNHaMM1 U UX OIIpeneIeHUuIMU.

K xaxpgoit nosunuu nepeoro crosbia nogdepure HYXHYIO MO3UIMI0 BTOPOT'O U 3alld-
HIuTe B TabJWIly BeIOpaHHBIE IMPPHI TIOA COOTBETCTBYIOIUMU GYKBAMMU.

PUSNYECKHNE BEJINYUHEI

A) BHYTpDeHHAA 9HEPrusA UJeaJbHOro rasa 1)

B) ynensHas Temjgora IJIaBIeHUA 2)
BeIIeCTBa

3)

4)

NX OITPEAEJIEHUSA

BeJIHUYMHA, YHUCJICHHO PABHAA KOJM-
YeCTBY TeIlJla, KOTOpoe HeoOGXOIuMO
IJs TJIABJAEHUA OMHOrO MOJIA Bellle-
CTBa

CyMMapHas KHHETHYEeCKasl SHeprus
BHYTPUMOJIEKYJIIPHOT'O JBHUXKEHUA B
rase

CyMMapHad KWHETHYecKas JSHeprusa
«4acTHIl» rasa

BeJIMYNHA, YHCJIEHHO paBHAadA KOJHU-
JEeCTBY TeILIa, KOTOpOe HYIXHO CO-
OOIIUTL eJMHUIIE MAacCChl 3TOTO Be-

miecTBa JAJA €ro Iepexoja U3
TBEPJOTO COCTOAHUA B XHUIKOE
A B

Ha pucynke npeacraBneH rpaduk usmeHeHus ¢ °C

TEMIIEPATYPHl HEKOTOPOI'0 KOJMYECTBA BEIeCT- 40A

Ba B KaJIOpDUMETpPe C TeYeHHEM BPEMEHH.

Yaenonas  TemsoTa  ILIaBJeHUA  BemjectBa 20 -

100 kI /kr. B HauanbHBIE MOMEHT BpeMeHH

BeIIeCTBO HAXOAWJIOCH B TBEPAOM COCTOAHHU. 0

PaccuuraiiTe yIedbHYI) TEIJIOEMKOCTbL 3TOTO 20

BelllecTBa B Xuakom coctodaHuu. (TemmoemMxo-

CTBIO KaJiopuMeTpa mnpeHeGpedyb; CUMTATHL, YTO - >

IOABOAUMAA K COCYAY MOIIHOCTb IOCTOSIHHA.) 0 5 T,MuH
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3.4.17(C). Cocyn o6vemom 2 M® paszesien NopHCTOi EPEroOpoAKoi Ha /Be paBHbIE YacTH. B Hauash-
HBIii MOMEHT B OJHOH YacTHM cocyia HaxomuTcs 1 Kr rejus, a B Apyroit 1 Kr aprosa.
ATOMBI reius MOTyT IIPOHHKATH uepe3 IIePeropoAKy, & aToMbI aproEa — He moryT. Ha-
YaJbHasA TeMIlepaTypa rejus M aproHa oamHakoBa u paBHa 300 K. Onpegennure BHyTpeH-
HIOIO 9HEPTHIO reJIMi-aproHOBOM CMeCH IOC/Ie YCTAHOBJIEHUSA PABHOBECUA B CHCTEME.

| fang: Pewende:! '~ T T r T 1
- P ] o ol
i ; { | : i
| S L]
Haimu: P o Lo
L T omeem | Bl

3.4.18(C). B cocyzne nocTosHHOro o6'beMa HAXOAATCA Vi = 2 MOJISA OAHOATOMHOI'O MAEAbHOTO rasa
npu Temieparype T; = 300 K. B HeKoTOpbIii MOMEHT BpeMEHM HAYMHAIOT BHEIMYCKATH
ras M3 cocyJa depes KJallaH, YMeHbIlIasd ero Maccy execeKyHIHO Ha Am. IIpu atom c
MOMOII[bI0 HArpeBaTe/IA IOBBIMIAIOT TEMIIEPATYPY rasa B COCyZe ¢ TAaKMM pacyeToM,
YTOGBl TEMIIEPATYpa rasda B COCYIe e)XeCeKYHAHO IoBhilIasiack Ha AT BIJIOTH JO KO-
HeuHoM Temneparypsl Ty = 600 K. Kakoe uncyo vs; MoJieil rasa OCTajJioCh B COCYIAE K
KOHIIY HarpeBaHUs, €CIU ra3dy coobmuian B urore 6 xJ»x Temna?

H : ! : t i : H ! ¥ H i ¥

JaHo: | PewkeHue: . A N U O O 1O O WO

. L oy T

i ! - f

| ey | P

! ! ¢ i i :
Hatimu: | . — EREEE
L Omeem: =~ | @ | O :

65






