NupuBuayaabHoe qomamnee 3aaanue Ne 2. MoJiekyasipaas pusnka u
TEPMOAMHAMMKA.

Bapuant Ne 1

1. KakoBo cpeiHee BpeMs >KM3HHM TOTOKa |I° ME30HOB JBMKYIIUXCS CO
ckopocThio v = 0,73 ¢? CobCcTBEHHOE cpeiHee BpeMsl )KM3HU Tg = 2,5- 10°%c.

Omeen: 3,6:10°¢

2. Kakyro ckopocTh uMeeT o-yactuiia ¢ 3Heprueit 100 MaB?

Omeem: 0,22 C

3. JlaBieHre BHYTPH IUIOTHO 3aKyMOpPEHHOU OyThUIKH MpH Temmepatype 7 °C
obuto paBHo 1 atm. Ilpu HarpeBanuu OyThUIKM TpoOka BbUIeTena. Jlo Kakoid
TEeMIIepaTypbl Harpeiau OyThUIKY, €CJIM MPOOKa BbUIETENA IPH JIaBJIEHUU B OyTHUIKE
1,3 atm?

Omeem: 364 K

4. OnpenenuTs cpelHee 3HAUCHUE MTOJTHOM KMHETHYECKOU SHEPTUH MOJIEKYJIbI
kucinopoaa npu remneparype 400 K.

Omeem: 1.38:10

5. [Ipu um30bapuueckoM cCKaTWM a30Ta Oblla COBepIlleHa paboTra, paBHas
12 xJIxx. Omnpenenuth 3aTpayeHHOE KOJWUYECTBO TEIUIOTBI UM  HM3MEHEHHUE
BHYTPEHHEW 3HEPTUU raza.

Omeem: —42; —30 xJIx

6. [Ipn n30TepMHUUECKOM PaCHIMPEHUH BOJIOPOAA Macco m= 1 T, UMEBIIETO
temnepatrypy 7= 280 K, o6beM raza yeenuuuiica B 3 paza. Onpeaenuts padoTy
paciuMpeHus rasa.

Omeem: 1.3 xJIx

7. 1 xr BO31yXa COBEpIIAET UUKII, COCTOAIIMN U3 IBYX U30X0p U IBYX H300ap.
Havanpuerii o0beM Taza 80 )Z[M3, naBieHue MenHserca ot 1,2 go 1,4 MIla.
Temneparypa t,=150 °C. Onpenenurs KII/] unkna.

Omeem: 2.2 %

8. 1 kxmonb renus, n300apUYECKU PaCIIUPSIICh, YBEIUYUI o0beM B 4 pasa.
Haittn n3MeHeHne SHTPONUY MPU 3TOM PACIIUPEHHH.

Omeem: 29 x]JIx/K

Bapuant Ne 2

1. Jlo Kakoi 3HEPrud MOXKHO YCKOPUTH JJIEKTPOHBI B ILIMKJIOTPOHE, E€CIH
OTHOCUTEJIBHOE YBEJIMYEHHE MACChl 3JIEKTPOHA HE JIOJDKHO MpeBblmaTth S5 %7
OTBeT natsb B 3B.

Omeem: 25.6 k3B

2. CoOCTBEHHOE BpeMsl >KM3HM HEKOTOpPOW HECTaOMIBHOW 4YacTHIbl 5 HC.
HaiiTu myTh, KOTOpBII IPOKIET 3Ta YaCTHIIA 10 pacnajaa B JabopaTOpHOM cucTeme
oTcueTa, rae ee BpeMs xu3Hu 10 He.

Omeem: 2,6 M



3. OmpenenuTh HauMEHbIIMM 00beM OaiioHa, BMemaomero 6,4 kr
KHUCIIOpOJa, €ciu ero creHku npu temneparyp 20 °C BbIACPKUBAIOT JaBJICHUE
160 H/em®,

Omeem: 0.3 m>

4. OnpenenuTs cpelHee 3HaUCHUE MOJTHOW KUHETHYECKOW SHEPTUH MOJIEKYJIbI
BoJiopoaa npu temneparype 400 K.

Omeem: 1.38:10% IIx

5. Onpenenuts pabOTy pacuIupeHuss 7 Kr BOJOpOJia NpU MOCTOSHHOM
JABJICHUM W KOJMYECTBO TEIUIOTHI, NEPEIaHHOE BOAOPONY, €CIH B IpOLEcce
HarpeBaHus Temmneparypa rasa nossicuiacek Ha 200 °C.

Omeem: 5.5, 20 M]Ix

6. Ha ckoipko Oosbllie TEIUIOTHI HYXKHO cooOmmTh 12 kr kuciopoma (0,),
yT0OBI HarpeTh ero ot 20 1o 70 °C npu NOCTOSHHOM JABJIECHUH, YEM JIJISl HArpeBa
3TOM K€ MacChl KUCIOPO/1a IIPU MOCTOSHHOM 00beMe?

Omeem: 156 xJIx

7. UneanpHbIN AByXaTOMHBIN ra3 coBepiiaeT nuki Kapno. O6bembl B Havalie
U B KOHIIE aMa0aTHYECKOr0 pPAaCUIMPEHUs PaBHbI COOTBETCTBEHHO 12 m 16 1.
Onpenenuts KII1/] nuka.

Omeem: 10.9 %

8. Kycok mpaa maccoii 200 r, B3sTeii ipu Temrnepatype —10 °C, Obut Harper
1o temneparypsl 0 °C u pacruiaBieH, 1Mocjie 4ero oopa3oBaBLIasics BOJa Harpera
no 10 °C. Onpenenutes W3MEHEHHE HHTponuu. TemmoeMkocTs Jibaa 2 kJDK/KT,
TEIJI0EMKOCTh BOABI 4.2 kJ[K/Kr, yaenbHas TeraoTa miaBiaeHus apaa 330 kJx/kr.

Omeem: 290 JIx/K

Bapuant Ne 3

1. Ilpy Kakod OTHOCUTENBHOW CKOPOCTH JBUKEHUS PEISATUBUCTCKOE
COKpAIlleHHUE JTMHBI JBUKYIIETOCS Tella cocTaBiseT 25 %7?

Omeem: 0.66 c

2. Cuaxpoa3oTpoH JaeT Ny4YOoK MPOTOHOB C KHHETUYECKON DIHepruei
B 10000 M»B. Kakyro 10110 CKOPOCTH CBETa COCTaBIIIET CKOPOCTh MPOTOHOB B
ATOM Iy4dKe?

Omeem: 99,6 %

3. B 6amnon naxomsatcs 10 kr rasa mpu nasiaenuun 10 MlIla. Haiitu kakyto
Maccy rasa B3sUIM W3 Oa/uioHa, eciu jJaBiieHne B OawioHe craio 2,3 Mlla.
Temnepatypa ra3a He U3BMEHUIIACH.

Omeem: —7.7xr

4. OnpenenuTh  CPEAHIOID  KUHETHYECKYI0 JHEPIHI0  BpallaTebHOTO
JBIKEHUS MOJICKYJIBI a30Ta, Haxoasmierocs npu temrepatype 1 kK.

Omeem. 1.38'1072021>1<

5. Pabora, coBepmaemas 1 wmomem Bogopoma paBHa 15 JIx. Kakoe
KOJMYECTBO TEIJIOTHl OBLJIO TMOJBEIEHO K Ta3y, €CIW Ta3 pacIIUpsIIcs

U30TEPMUYECKHU?
Omeem: 15 JIx



6. KakoBbl yzaenbHble Temnoemkoctd C, u C, cMecu rasos, cojepikallei
kucaopoa maccor 10 r u azot maccoi 20 r?

Omeem: 711, 996 JIx/kr-K

7. Haumenbmuit o0beM rasa, coBepmaromiero Iukia Kapao, paBen 153 .
Onpenenuth HauOOJBIIUUA 00bEM, €caM O0BEM B KOHLE H30TEPMHUYECKOTO
pacupenus paseH 600 71, a B KOHIIE U30TepMUUYECKOro cxkatus 189 1.

Omeem: 741 n

8. Cmemanu Bomy Maccoit 2 xr mipu temmeparype 280 K ¢ Bogoit maccoii 8 kr
npu temneparype 320 K. Haiitu Temnepatypy cMecu U U3BMEHEHHE SHTPOIIHH.

Omeem: 312 K; 146 Ix/K

Bapuanrt Ne 4

1. Me3oH, BXOIIMA B COCTaB KOCMHYECKHMX JIyuyed, JIBUXKETCS CO
CKOPOCTBIO, cocTaBistomen 95 % ckopoctu cBera. Kakol MpoMeXyTOK BpEMEHU
[0 YyacaM 3€MHOr0 HaOIroAaTeliss COOTBETCTBYET OJHOW CEKyHIE COOCTBEHHOIO
BPEMEHU ME€30HA?

Omeem: 3,2 ¢

2. Ha CKOJIbKO YBENMYHMBAETCA Macca [/-4acTHUIBl IPU YCKOPEHHM €€ OT
Ha4yaJbHOM CKOPOCTH, PABHOM HYJIIO, 10 CKOpOCTH, paBHOU 0,9 ckopoctn cBeta?

Omeen: 1.27Tmq, 8,6-10°%" kr

3. B 3anasHHOM cocylae HaxoAMTCA BOJa, 3aHUMaroIIas O0bEM, paBHBIN
MoJIOBUHE cocyna. HailTu naBneHue u IioTHOCTH apoB npu temmeparype 400 °C,
€CJIM BCSl BOJIA ITPEBPATHIIACH B Map.

Omeem: 155 MIIa, 500 kr/m

4. OnpenenuTh KUHETUYECKYIO 3HEPIHI0 MOJIEKYJIbl a30Ta, MPUXOISAILIYOCS
Ha OJIHy cTerneHb cBOOO kI Mpu Temneparype 1 kK.

Omeem: 6.9-107" IIx

5. [Ipy HOpMaJIbHBIX YCIOBHUSAX 2-X aTOMHBIM Ta3 UMEET yJETbHBIN 00BheM,
paBubIi 0,348 M>/KT. Ompenenuts, yeMy paBHbI yaenbHble Teroemkoct Cp u C,.

Omeem: 320; 450 JIx/xr K

6. OgHoaTtomHBIHN Ta3 coBepinaet nukia Kapuo. Temneparypa HarpeBaress B 8
pa3 Oouibllie TeMIepaTypbl XOJOAWIbHUKA. Kakyro 4acTh Tera, NOJIy4eHHOTO OT
HarpeBarelis, ra3 epeiacT X0NOANIbHAKY ?

Omeem: 1/8

7. 2-x aTOMHBIN uaeanbHbli Ta3 npu AaBiaeHuu 0,1 Mlla u Temneparype 300
K narpesaroT nipu nocrossHaoM oobeme 1o nasieHust 0,2 MIla. Tlocne sToro ras
W30TEPMUYECKH  PACIIMPWICS 10 NEPBOHAYAIBHOIO JAaBJICHUS M 3aTEM
M300apUUECKH CKaT A0 HAYaJbHOTO o0bema. OmnpenenuTsh TeMIepaTypy rasa ajis
XapakTepHbix Touek nukia u KIIJ[ nuknia.

Omeem: 600K; 0.099

8. Bogopon maccoit 100 r Harper u3o00apuyecKu TakK, 4YTO €ro oObeM
YBEIIMYUJIICA B 3 pa3a, 3aTEM BOJOPOJ U30XOPUUYECKH OXJIAXK/CH TAK, YTO JAABJICHUE
€ro YMEHBIIWIOCH B 3 pa3a. HallTu u3MeHeHne SHTPOIHH.

Omeem: 456 JIx/K

Bapuanrt Ne §



1. JIee paketsl ¢ coocTBeHHbIME JiinHaMu 30 M 1 40 M IBIDKYTCSI Ha BCTpEUy
JPYT IPYTy C OTHOCUTENbHOU ckopocThio 0.6 ¢. B xBocTax u HOocax 000OMX pakeT
HAXOJATCA MONapHO CUHXPOHU3UPOBAHHBIE Yachl. B MOMEHT, Korjja mopaBHSUIIUCH
HOCBHl pakeT, HOCOBBIE Yachl BBIKIIOUMINCH. B MOMEHT, Korja MNOpaBHSIIUCH
XBOCTBI PAKET, BBIKIIOYMIUCH XBOCTOBBbIE Yachl. CKOJIBKO BPEMEHH 3aHSUT MPOIIECC
BCTPEYH 10 Yacam MepBOM U BTOPOU pakeT?

Omeem:. 344 uc; 356 HC

2. OnpenenuTh PETSITUBUCTCKAA HWMITYJIbC W KHHETHYECKYIO DJHEPTHIO
AJIEKTPOHA, ABUXKYIIErocst co ckopocthio V = 0,9 C, C — ckopocTh cBeTa.

Omeem: 5,6:10% kr-m/c 0,66 MaB

3. Kakoe KOIM4ECTBO KHIOMOJIEH ra3a HaXO4uTCs B Gamtone oobemom 10 >
npu nasieHnn 720 MM pT. cT. U Temneparype 17 °C?

Omeem: 390Monb

4. OnpenenuTh cpeHee 3HAYCHHE KMHETHYECKOM SHEPrud MOJIEKYJIbl a30Ta
npu Temreparype 1 kK.

Omeem: 3.5-10°%° Jx

5. OXHOATOMHBII Ta3 3aHHMaeT 00beM 4 M° M HAXOMUTCS IO0J AABICHHCM
810° Ila. Ilocie H30TEPMHUUECKOrO PACIIHPEHHS ITOTO Ta3a YCTAHOBHIIOCH
nasnenue 1 arm. OmnpenenuTh paboOTy, COBEPIICHHYIO Ta3oM B IIpoliecce
pacUIMpeHusi; Kakoe KOJIMYECTBO TEIUIOThl OBLJIO MOTJIONIEHO ra3oM B IPOIiecce
PaCIIMPEHHUS; Ha CKOJILKO MPH 3TOM M3MEHWJIACh BHYTPEHHSIS SHEPTHSI rasa.

Omeem: 6.65; 6.65 M]Ix; O

6. HexkoTtopelii Ta3 TpW HOPMAJIBHBIX YCIOBHSX HMEET IIIOTHOCTh
0,0894 kr/m®. Onpenenurs ero yaenbHbIE TeIUIOEMKOCTH C, u C,, a Takke Kako
9TO Tas.

Omeem: Hy; 10.4; 14.5 JIx/xr-K

7. UneanpHpii Ta3 coBepmaeT nukia KapHo. 2/3 KonawdecTBa TEIUIOTHI,
MOJIYYCHHOW OT HarpeBaTess, TMepelaeTcss XOJIOAWIbHUKY. Temmeparypa
xonogunbpHuKa 320 K. Onpenennuts TemnepaTypy HarpeBaTels.

Omeem: 480 K

8. Jlen maccoii 2 xr ipu temmeparype 0 °C ObLT IpeBpaIlleH B BOY TOU XKe
TEeMIEpaTyphbl C MOMOIIbIO Tapa, umeromiero temmneparypy 100 °C. Onpenenutsb

Maccy M3pacxo0BaHHOTO Mapa U U3MEHEHHUE €T0 SHTPOITUH.
Omeem: —1.83 xkJ[x/K

Bapuant Ne 6

1. KakoBo cpefHee BpeMs >KM3HHM MOTOKA [ -ME30HOB, JBHMXKYIIMXCS CO
cKopocThio V = 0,73 ¢, ecii cOGCTBEHHOE cpenHee Bpemst xkm3Hu 2,5+ 107° ¢? Kakoe
PACCTOSIHUE TIPOXOIUT ME30H 3a CPETHEE BPEMsI €T0 KU3HU?

Omeem: 3,6-107° ¢; 800 cm

2. Kakyio yCKOpSIOIIyI0 pa3HOCTh MOTEHIIMAJIOB JODKEH MPOUTH L-ME30H
(MIOOH), 4YTOOBI €ro NPOAOJbHBIA pa3MeEpP CTAJI B JIBa pa3a MEHbIIIE MONEPEUHOr0?

Omeem: 106 MB



3. bayiioH eMKOCTBIO 5 JT COAEPKUT CMECh TeNIUsl U BOJOPOJA MPU JaBICHUU
600 xIla. Macca cmecu paBHa 4 T, MaccoBas a0Jjs renust paBHa 0,6. OnpenenuTsb
TEeMIIepaTypy CMECH.

Omeem: 258 K

4. Onpenenuthb HHEPTHUIO BpAalIaTeIbHOTO JIBUKEHUS MOJIEKY,
coxepxamuxcs B 1 Kr azota npu temneparype 7 °C.

Omeem: 83 xJIx

5. IIpn mocrostHHOM naBiieHHH 12 M° BOMHBIX napoB OBUIM HArperbl OT
Temmeparypsl 127 °C mo 227 °C. HauasnbHoe JaBieHue BOASHBIX mapos 1,2'10° ITa.
OmnpenenuTs KOJIMYECTBO TEIUIOTHI, HeoOXommmoe Ui HarpeBanus, ecau Cp
=33700 JI»x/xmous K.

Omeem: 1.46 M]Ix

6. Azot maccoii 200 T pacmmpsieTcst m3oTepMuueckn mpu temmeparype 280 K,
npuueM oObeM ras3a yBenuuuMBaeTcss B 2 pa3a. Haiitu coBeplueHHyO Ipu
pacumpeHuu paboTy rasa.

Omeem: 11.6 xJIx

7. 1 KMOJb IBYXaTOMHOTO ra3a COBEPIIACT IIUKJI, COCTOSIINHN U3 IBYX U30XOP
u 1ByX wu300ap. HaudanbHOoe cOCTOSHME Trasza XapakTepH3yeTcs IapaMeTpamMu
P.=12 xIla, V;=21n1. MaxkcumanrHoe pgaBjcHHe 3a I1UKIT Pn,=20 klla,
MaKCHUMAJIbHBIA 00BbeM 3a IMUKIT Via=3 1. Onpenenuts KITJ[ nukoia.

Omeem: 0.073

8. Haiftu um3MeHeHHe SHTPOINUU MNPU H30TEPMHUUECKOM PACIIUPEHUU 2 KT
Kuciopoaa ot oobema V 0 5 V.

Omeem: 831 JIx/K

Bapuant Ne 7

1. HaliTu CcOOCTBEHHYIO [UIMHY CTEpP)KHS, €CIM B JAOOpaTOPHOM CHUCTEME
oTcyera ero ckopoctb V = 2¢/3, anmna 0,5 M ¥ yroi Mexay HUM U HalpaBJICHUEM
nBmkeHus 30°.

Omeem: 0.61 m

2. Kakyio pa3HOCTh TOTEHIIMAJIOB JODKHA TPOWTH (-4acTUIlA, YTOOBI €e
COOCTBEHHOE BpEMs CTajio B 5 pa3 MEHBIIIE JIa00paTOPHOTO?

Omeem: 7350 MB

3.B cocyne oOwemMom 15 1 HaxomuTcs CMeCh a3oTa W BOJOpoAa IPHU
temneparype 23 °C u gaBnenun 200 xITa. MaccoBas nonst a3ota B cMecH paBHA
0,7. OnpenenuTh MacCy CMECH U €€ KOMIIOHEHTOB.

Omeem:7.01;49r1;2.11

4. OnpenenuTh HEPrUl0 TEIUIOBOTO JIBHKEHUS |-TO MOJSI JIByXaTOMHOIO
rasa, 3aKJIFOUEHHOT0 B cocya o0beMoM 2 1 ipu nasieHuu 150 klla.

Omeem: 750 JIx

5. Ha mnarpeBanme xuciopoma maccoir m= 160 r ma A7= 12 K Obuio
3arpayeHo KosnmuecTtBO TemnoTel Q= 1,76 xJlx. Kak mporekan mpouecc: npu
MOCTOSIHHOM 00b€M€ UJTU TTOCTOSIHHOM JaBICHUU?



Omeem: P=const

6. B u3orepmuueckom mpouecce pacmmpenuss 1,2 kr azora (N;) Obuio
coobmeno 1200 x/x TermtoTel. OnpeaeinTh, Kak U3MEHUIOCH JaBJICHUE a30Ta,
€CJIM HavyaJIbHas TeMnepaTyg)a ero osuta 7 °C.

Omeem: P1/P,=1.7-10pa3

7. 2-X aTOMHBIN Ta3 COBEPIIACT IMKJ, COCTOSIIUN W3 JBYX HM300ap W ABYX
n3zoxop. Haumenpmmii oobem 10 51, Hanbombiumii 20 1, HaMMeHblee apieHue 246
klla, HanGospmee 410 xlla. Onpenenursy KITJ] nuxmia.

Omeem:. 0.087

8. Haiitu m3MeHeHre SHTPOIUU MTPU U300apHOM ITPOIIECCE PACIITUPEHHMS a30Ta
Maccod 5 r ot o0bemMa 5 11 10 06bema 9 1.

Omeem: 3.1 JIxx/K

Bapuant Ne 8

1. HaﬁTH CKOpOCTb qacTulbl, €CJIIN €€ KHUHCTHUYCCKasAa 3Hepr1/151 COCTaBJIAICT
HOJIOBI/IHy BHepI‘I/II/I ITIOKO:I.

Omeem: 2,22-108 m/c

2. KakoB uMItyiibC mpoTOHA, UMEIOIIET0 KHHETHYECKYIo sHepruto B 1 ['B?

Omsem: 9-10 °kr-m/c

3. Cocyn emkoctbto 30 11 3amojgHEH CMEChIO BOJOpOJa W Telus Mpu
temneparype 300 K u naBnenun 828 klIla. Macca cmecu 24 r. OnpeaeanTb Macchl
BOJIOPOJIa U TEJHS.

Omeem: 158 1;8.14r

4. Tlpu kakoil Temmeparype CpedHssi KUHETUYeCKash SHEPrusi TEIIOBOTO
JBIDKEHUS aTOMOB Tejusi OyneT MOCTaTOYHOM JJiE TOro, 4TOOBI aTOMBI Teus
MIPEOJI0JIENTN 3eMHOE TTPUTSHKCHHUE M HaBCET1a TOKUHYIIA 3eMHYI0 aTMocdepy?

Omeem: 2-10° K

5. Jlo xakoi TemmepaTypbl OXJaJWUTCS BOIOPOA, B3sAThIM mpu —3 °C, ecnu
o0BeM ero aguabaTuuecku yBenuuuics B 3 paza?

Omeem: 174 K

6. A30T HarpeBaJics TIPH IIOCTOSIHHOM JaBJICHUH, TPUYEM €My OBLIO
cooOmieHo konudecTBO Temiotel 21 k/lx. Omnpenenutrs paboTy, KOTOPYHO
COBEPUIWJI PU 3TOM a3 U U3MEHEHUE €ro BHYTPEHHEN YHEPTHH.

Omeem: 6; 15 xJIx

7. TeroByro mamuHy, pabotatomryto no mukiy Kapuo ¢ KIIZA 10 %,
HCTIOJIB3YIOT TIPU TEX KE pe3epByapax TEIUIa KaK XOJOAWIbHYI MaluHy. Haith
KIIJI XxonoauibHOM MallIHBI.

Omeem: 900 %

8. Bo3ayx oobemom 10 11, Haxoasuuiics npu temneparype 30 °C u naBieHun
0,1 MlIla, n3oTepMuUYecKd CXajlu Tak, 4YTO €ro o0beM ymeHbimwics B 10 pas.

OnpenenuTs U3MEHEHUE SHTPOTIHH.
Omeem: —1.6 JIx/K

Bapuanrt Ne 9



1. JIBe yacTHIIBl C OJIMHAKOBBIMH CKOPOCTSIMH V = 3¢/4 ABMXKYTCS IO OAHOM
NpsSIMOM U MOMAIa0T B MUIIeHb. OJIHA U3 YACTHI] MTOMaja B MUIIIEHb MO3KE IPYron
Ha BpeMs 10® ¢. Haiitu pacCTOSIHUE MEXIy YacTHUIAMH B TIOJIETE B CHCTEME
OTCYETA, CBSI3aHHOM C HUMH.

Omeem: 3,4 M

2. Ha cxoipKo MpOIIEHTOB U3MEHUTCS MPOIOIBHBIA pa3Mep AJIEKTPOHA TOCTIe
MPOXO0KIEHUS Pa3HOCTH MOTEHIIMAIOB 10°B?

Omeem: 66,1 %

3. B mumusap BeicoToM 1,6 M, 3amOJIHEHHBINM BO31yXOM IIPH HOPMAJIBHOM
aTMOC(EepHOM JaBJICHHH, Ha4YaJld MEIJICHHO BJIBUTAaTh MOPIICHH Iuioniaaso 200
cM>. OnpenenuTs CUIy, KoTopas OyaeT JIeMCTBOBAaTh Ha IOPIIEHb, €CIU €ro
OCTaHOBHUTb Ha paccTOssHUM 10 ¢M OT JHA [MUIMHAPA.

Omeem:. 30 xH

4. OnpenenuTh cpeaHee 3HAYCHUE MOJHOM KHUHETUYECKOW SHEPTUU OJHOM
MOJIeKyJIbl renus npu temneparype 400 K.

Omesem: 8.3:107% JIx

5.0muH  KMomb Bo3;yxa mnpu mastennmn Py=10° Ila u Temmeparype
71=390 K u30XOpUYECKN U3MEHSET JIaBJICHHUE TAK, YTO €r0 BHYTPEHHSAS SHEPTHS
u3Mmensiercst Ha AU= —71,7 x/[x, 3aTemM n300apruuecKu paclIupsieTcsl U COBEPIIAET
paboty A= 745 x/[x. Onpenenuts mapameTpsl Bo3myxa (cuutath C,= 721 JIx/kr
K) B KOHEYHOM COCTOSIHUHU.

Omeem: 4 M3; 477 K; 0.99 MIla

6. KakoBbl yznenbHble Temnoemkoctw C, u C, cMmecu rasos, copepxamiei
kucaopoa maccou 20 r u Bogopo maccou 30 r?

Omeem: 9.1; 6.5 xJx/kr-K

7.Han omHuM KMmolieM HJEalbHOTO Tra3a COBEPIIAIOT pabdOoTy MO IHUKIY,
COCTOSIIEMY M3 ABYX U30XO0p U JIBYX H300ap, MprueM TOYKHU 2 U 4 1UKIIA JIexkKaT Ha
omHOM wu30Tepme, a Temmeparypa B Toukax 1 m 3 paBuel 300 K w400 K.
Onpenenuts padboTy 3a MUKIL.

Omeem:. 60k JIx

8. [Ipu HarpeBanuu 8 T aprona ero abCONIIOTHASA TeMIIepaTypa yBeIUIHUIaCh B
2 paza. OnpeaenuTb U3MEHEHHE SHTPOIUU MPU U30XOPUUECKOM U M300apUyeCKOM
HarpeBaHUM.

Omeem: 1.7 Ix/K; 2.9 JIxx/K

Bapuant Ne 10

1. JIBe dYacTHIBI JBMXKYTCS HABCTpEYy JAPYr JPYry CO CKOPOCTSIMHU
vy = 0,50 ¢, v, = 0,75 ¢ mo oTHOIIEHHIO K JJabOpaTOpPHOM cucTeMe oTcuera. HakTu:
a) CKOPOCTh COJNIMDKCHMSI 4YacTHWI[ B J1TaOOpaTOPHOM cHCTeMe OTcdeTa; 0) ux
OTHOCHTEIHLHYIO CKOPOCTb.

Omeem: 1,25¢; 0,91 c

2. Kakyo pa3HOCTh IMOTEHIIMAJIOB JIOJDKEH IPOWTH 3JIEKTPOH, YTOOBI €ro
coOcTBeHHOE BpeMs cTajio B 10 pa3 MeHbIIe 1a00paTOpHOTO?

Omeem: 4,61 MB



3. JlaBieHre BHYTPH IUIOTHO 3aKyMOpPeHHOU OyThUIKH mipu Temmepatype 7/ °C
Oobui0 paBHo 1 arm. [Ipum HarpeBanum OyThUIKM TNpoOka BbUIeTena. [[o kakoit
TeMIlepaTypbl Harpeiau OyThUIKY, €CJIM MPOOKa BbUIETENA IIPU JIaBJICHUU B OyTHLIKE
1,3 atmM?

Omeem: 364 K

4. OnpenenuTs cpeliHee 3HaUeHHUE MOJTHOW KUHETUYECKON SHEPTUN MOJIEKYJIbI
Kkucaopoa npu temmneparype 400 K.

Omeem: 1.38-10 %Ik

5. [Ipn u306apuyeckoM ckaTUM a3oTa OblIa COBepIIeHAa paboTa, paBHas
12 x/Ix. OmnpenenuTs 3aTpau€HHOE KOJMYECTBO TEIUIOTHI M HM3MEHEHHE
BHYTPEHHEW dHEPTUU ra3a.

Omeem: —42 xJIx, —30 xJx

6. [Ipy M30TEepMUYECKOM PACHIMPEHUN BOJOPOJA Maccoil m=1 T, UMEBIIETO
temriepatypy 7= 280 K, o6bem raza yeenuumics B 3 paza. Onpeaenutb padoTy
pacuIMpeHus rasa.

Omeem: 1.3 xJIx

7. 1 Kr BO3JlyXa coBeplUIaeT LUKJI, COCTOSIIIUN U3 ABYX U30XO0p U ABYX M300ap.
Havanepuerii o0beM raza 80 ,Z[M3, naBieHue Menserca ot 1,2 go 1,4 MIla.
Temneparypa t,=150 °C. Onpenenurs KII/] uukna.

Omeem: 2.2 %

8. 1 kmonb renus, M300apUUECKH PACIIUPSISICh, YBEIUYMI 00BEM B 4 pasa.
Haiitn n3MeHeHne SHTPONUU IIPU 3TOM PACIIUPEHHH.

Omeem: 29 xJIx/K

Bapuanr Ne 11

1. B K-cucreme otcyera wyactuila, ABUXKYIIascsi co ckopocTeio 0,99 c,
mpoJieTesia OT MeCTa CBOETrO POXKICHUSI 0 TOYKHM pacliajia paccTOsHUE 2 KM.
OmnpenenuTs COOCTBEHHOE BpEeMS KU3HH 3TOW YaCTHIIBI.

Omeem: 0.95 mkc

2. Kunetndeckass »Heprusi pensiTUBUCTCKONM dacTuilbl (rmpoTtoHa) 1 M»aB.
Haiitu ero ckopocTts.

Omesem: 1.4-10 "wm/c

3. B uunuugp BeicoToi 1,6 M, 3amodHEHHBIM BO3IYyXOM MNpPU HOPMAIBLHOM
aTMOC(EpHOM JaBJICHUM, Ha4YaJld MEIJICHHO BJBUTaTh MOPIICHH Iuionaaso 200
cM’. OnpenenuTs Ccuily, KoTopas OyAeT JeWCTBOBaTh Ha IMOPIIEHb, €CIU €ro
OCTaHOBHUTb Ha paccTossHuu 10 cM OT AHA MJIMHApA.

Omeem: 32 xH

4, OnpenenuTh CpelHEe 3HAYCHHE IIOJHOM KHHETHYECKOW SHEPTruM OJHOM
MoJIeKyJIbl renus npu temmneparype 400 K.

Omeem: 8.3-107%" T

5.O0auH KMOJbL BO3JyXa MpU JaBJieHUH P; =10° Ila wu TeMIepaType
71= 390 K u30oxopu4ecKkd U3MEHSET AABJIECHUE TAK, YTO €r0 BHYTPEHHSS SHEPTHUS
u3mensercs Ha AU= —71,7 kJ[x, 3aTreM nU300apuuecKy pacIIUpsIeTCss U COBEpIaeT



paboty A= 745 kJ/[x. Onpenenuts napameTpsl Bo3ayxa (cuutath Cv=721 J[x/kr
K) B KOHEUHOM COCTOSIHUHU.

Omeem: 4 m*; 477 K; 0.99 MITa

6. KakoBbl ynenpHbie TermoemMkocTd Cp m CV cMecu Tra3oB, cojepikaiien
kucaopoa maccor 20 T u Bogopo maccou 30 r?

Omeem: 9.1; 6.5 xJIx/kr-K

7.Hanm omauM MoJieM WAEabHOTO Ta3a COBEPIIAIOT paboTy IO IHKIY,
COCTOSIIEMY M3 ABYX U30XO0p U JIBYX M300ap, mpuueM TOYKH 2 ¥ 4 IUKJIA JIeKAT Ha
OJHOW wu30TepMme, a Ttemmeparypa B Toukax 1 m 3 paBuel 300 K u 400 K.
Onpenenuts paboTy 3a IUKIL.

Omeem: 60 xJIx

8. [Ipu HarpeBanuu 8§ T aproHa ero abCoJIIOTHas TeMIlepaTypa yBEIMYHIACh B
2 paza. OnpeaenuTb N3MEHEHHE YHTPOIUU MPU U30XOPUUECKOM M M300apUIeCKOM

HarpeBaHUH.
Omeem: 1.7 Ix/K; 2.9 JIxx/K

Bapuant Ne 12

1. JIBa cOOBITHSI MPOUCXOAAT B JTAOOPATOPHOM CHUCTEME OTCUETa B OJHOM U
TOM JK€ MECTE€, HO OTCTOST BO BpeMEHHM Ha 3 c. UeMy paBHO pacCTOSIHUE B
MPOCTPAHCTBE MEXAY JTHUMH COOBITHSIMH B CHCTEME OTCYETa pPaKeThbl, €CIu
IIPOMEKYTOK BPEMEHU MEXTY COOBITUSIMU PaBEH B HEl 5 ¢?

Omesem: 12-10°m

2. Kakyro CKOpocTh UMEET W-Me30H ¢ 3Heprueid 1 ['9B, ecnu sHeprus moxos
yactuipl 106 MaB?

Omeem: 0,999 ¢

3. JlaBneHue BHYTpH IJIOTHO 3aKyMOPEHHOW OyThUIKM Tpu Temneparype 7 °C
obi0 paBHo 1 arm. [Ipum HarpeBanuu OyThUIKM MpoOka BbUIeTena. [[o kakoit
TeMIepaTyphl Harpeiu OyThUIKY, €Clid MPoOKa BhUIETENA MPU JaBJICHUU B OYTHUIKE
1,3 atm?

Omeem: 364 K

4. OnpenenuTh CpeaHee 3HAUCHUE MTOJTHOM KHHETHYECKON SHEPTHH MOJIEKYJIbI
KHCIIOPOJIA IIpH TEMIIEPAType 400 K.

Omeem: 1.38-10 7" JIx

5. Tlpu m306apuueckoM CHKaTHHM a30Ta ObUTa COBEpIlleHa paboTa, paBHAs
12 x/Ix. Onpenenuts 3aTpay€HHOE KOJMYECTBO TEIJIOTBI W W3MEHEHHE
BHYTPEHHEW DHEPIUU rasa.

Omeem: —42 xJIx, —30 xJx

6. Ilpu n30TepMUYECKOM PACHIUPEHUH BOJIOPOJa Maccor m=1 T, UMEBIIETO
temnepatrypy 7= 280 K, o6beM raza ysenuuuiica B 3 paza. Onpeaenuts padoTy
paciiipeHus rasa.

Omeem: 1.3 xJIx

7. 1 Xr Bo3ayxa coBepIIaeT UK, COCTOSAIINMN U3 JBYX U30X0p U JIBYX HU300ap.
Havaneabeni o0neM raza 80 I[M3, naBiaeHue Mensietcs ot 1,2 ngo 1,4 MlIla.
Temnepatypa t,=150 °C. Onpenenuts KI1J] rukoa.

Omeem: 2.2 %



8. 1 kmonb renus, M300apUUYECKU PACHIMPAACH, YBETUUYMI 00BbeM B 4 pasa.

Haiiti n3MeHEHUE SHTPOITUH TIPHU STOM PACITUPCHHH.
Omeem: 29 x]JIx/K

Bapuant Ne 13

1. B cucreme K' mokoures CTEp>KeHb, COOCTBEHHAs JJIMHA KOTOPOTO paBHA
1 M. CrepkeHb pacHoyIOKeH TaK, YTO COCTaBJSIET yroia oo = 60° c ockio X.
Onpenenuts yroa o B cucteMe K, eciii CKOpOCTh CHUCTEMBbI K’ orHocurensro K
pasna 0,9 C.

Omeem: 76°

2. Ha cKOJIbKO TMPOILIEHTOB PEISTUBUCTCKAS Macca YacTUIbl OOJIbIIE MacChl
MOKOS IpH cKopocTH V = 30 Mwm/c?

Omeem: 0.5 %

3. Onpenenuth HAWMEHBIIMK 00BEM OalloHa, BMemaromero 6,4 Kr
KHCJIOpOJAa, €ciau ero creHku npu temnepatyp 20 °C BbLIEpKUBAIOT AAaBJICHUE
160 H/em®,

Omsem: 0.3 M>

4. OnpenenuTh cpeaHee 3HaUCHUE TTOJTHOM KHHETUUECKON YHEPTUH MOJICKYJIbI
BoJopoJa rpu temrneparype 400 K.

Omeem: 1.38:10 I

5. Onpenenuts paboOTy pacuIupeHuss 7 Kr BOJOpOJia MNpPU MOCTOSHHOM
JIABIICHUM W KOJWYECTBO TEIUIOThI, MEPEAAHHOE BOJOPOAY, €CIM B IPOILECCE
HarpeBaHus TeMiieparypa rasa nosbicuuack Ha 200 °C.

Omeem: 5.5; 20 M]Ix

6. Ha ckosibpko Oosbllie TEIUIOTHI HYXKHO cooOImmTh 12 kr kuciopoaa (0,),
4yT00BI HarpeTh ero ot 20 1o 70 °C npu NOCTOSHHOM JaBJICHUH, YEM JIJIsi HAarpeBa
ATOM K€ MACChI KUCIIOPO/Ia NP MOCTOSHHOM 00BheMe?

Omeem: 156 xJ]x

7. UneanpHbIil AByXaTOMHBIN ra3 coBepmaeT uuki Kapno. O0beMbl B Havalie
U B KOHIIE ainabaTUYeCKOro pacCIIMpPEHUs paBHbI COOTBETCTBEHHO 12 u 16 .
Onpenenuts KIIT/] nukna.

Omeem: 10.9 %

8. Kycok nmpaa maccoii 200 r, B3sTeIi ipu Temrepatype —10 °C, Obut Harper
1o temneparypsl 0 °C u pacriaBieH, Mocjae 4ero o0pa3oBaBIascs BoJla HarperTa
o 10%°C. Onpenenuts n3menenne sHTpomHH. TemIoeMKOCTb jbaa 2 KJDK/KT,
TEIJIOEMKOCTh BOJIbI 4.2 k][ K/KT, yaenpHas TeruioTa tiaBienus gbaa 330 kx/kr.

Omeem: 290 JIxx/K
Bapuanrt Ne 14

/
1. B cucreme K' mokoutcsi crepxeHb, COOCTBEHHAs JJIMHA KOTOPOTO paBHA
- /
1 M. CrepkeHb pacmoiOKeH TaK, YTO COCTaBJsIET yroia op = 45° coceio X.



Onpenenuts JIAUHY CTepxkHA B cucreme K, ecium CKOPOCTh CHUCTEMBI K’
otHocuTenbHO K paBHa 0,8 c.

Omeem: 0.825 m

2. Kunernueckas sHeprus 3JjiekTpoHa paBHa 10 M»sB. Bo ckonbko pa3 ero
peNsSTUBUCTCKAs Macca 00JIbIlIe MAcChl TTOKOSI.

Omeem: 20.6

3. B Oamnon naxonsarcs 10 kr raza npu nasienuu 10 MlIla. Haiitu kakyro
Maccy Tra3a B3siu W3 OauioHa, €ciM JaBieHwe B Oamione cramo 2,3 Mlla.
TeMmneparypa raza He U3MEHWIIACH.

Omeem: —7.7xr

4. Omnpenenutrb CPEIHIOID KUHETUYECKYIO DSHEPrUi0  BpaliaTeabHOTO
JBH>KCHUSI MOJIEKYJIBI a30Ta, Haxodierocs npu temmneparype 1 kK.

Omeem. 1.38-10720I[>1<

5. Pabora, coBepmaemas 1 wmojem Bojopoma paBna 15 JIxk. Kakoe
KOJMYECTBO TEIJIOTHl OBLJIO TMOJBENEHO K Ta3y, €ClIu Ta3 pacHIupsIIcs
M30TEPMUYECKU?

Omeem: 15 JIx

6. KaxoBel ynenpnblie Temnoemxoctu C, m C, cMmecn rasos, copepialei
kucaopoa maccoi 10 r u azot maccoi 20 r?

Omeem: 711; 996 JIx/xr-K

7. HauMmenbmmii oO0beM Traza, coBepiiatomiero nuki Kapho, paBen 153 i
Onpenenuth HauOONbIIUN 00beM, eciu 00beM B KOHIE H30TEPMHUYECKOTO
pacupenus paseH 600 71, a B KOHIIE H30TepMUYECKOro cxkatus 189 1.

Omeem: 741 n

8. Cmemanu Bomy Maccoit 2 kr npu temrepatype 280 K ¢ Bomoit Maccoit 8 kr

npu temneparype 320 K. Haiitu TeMniepaTtypy cMecu U U3BMEHEHHUE SHTPOIIUH.
Omeem: 312 K; 146 JIx/K

Bapuanr Ne 15

1. B nmaGopatopHoil cUCTEME OTCYeTa [L-ME30H C MOMEHTa POXACHHUS [0
MOMEHTa pacnaja npoJjeren paccrosaue 75 M. CkopocTs p-me3oHa paBHa 0,995 c.
Onpenenuth cOOCTBEHHOE BpeMs KU3HU ME30HA.

Omeem: 25 HC

2. Yckoputenab cooOIIM paauoakTUBHOMY sApy ckopocth Vi = 0,4 cC.
B MOMeHT BbUIETa W3 YCKOPHUTENS SIpO BHIOPOCHJIO B HAMpaBIEHUU CBOETO
JBUKEHUS (-4acTULy CO CKOpPOCTBbIO Vo, = 0,75 C OTHOCHUTEIBHO YCKOPHTEIIS.
Haittu ckopoCTh 4aCTUIIBI OTHOCUTEIBHO SIAPA.

Omeem: 0,5 C

3. B 3amassHHOM cocyae HaxXxoauTCs BOJa, 3aHUMAroOIas 00beM, paBHBIN
MoJIOBUHE cocyaa. HaliTu naBieHue u mioTHOCTh mapoB npu temmepatype 400 °C,
€CJIM BCS BOJIAa MIPEBPATHIIACh B TIap.

Omeem: 155 MlIIa; 500 KT/M°



4. OnpenenuTs KUHETUYECKYIO SHEPrHUI0 MOJEKYJIbl a30Ta, MPUXOMSIIYIOCS
Ha OJIHY CTerneHb cBOOO b1 Ipu Temneparype 1 kK.

Omeem: 6.9-107%! IIx

5. [Ipy HOpMaJIbHBIX YCIOBHUSAX 2-X aTOMHBIM ra3 UMEET YyIEeIbHbIN 00BheM,
paBHbIii 0,348 M>/KT. OmnpenenuTs, 4eMy paBHBI yenbHble Temnoemkocta Cp u C,.

Omeem: 320; 450 Ix/xr K

6. OnnoaToMmHbIN ra3 coBepiiaeT MUK Kapuo. Temneparypa Harpesarens B 8
pa3 OoJIbIlie TEMIEPaTyphl XOJoAuIbHIKA. Kakyro 9acTh Teria, MoJyd4eHHOTO OT
HarpeBarelis, ra3 nepeiacT X0 UIbHUKY?

Omeem: 1/8 (12.5 %)

7. 2-x aroMHBIN wmaeanbHBIM Ta3 npu gasieHun 0,1 Mlla u Temmeparype
300 K narpeatot mipu noctossHHOM o0beme 1o masnenus 0,2 Mlla. TTocme sToro
ra3 M30TEPMUYECKU paACHIUPWICS JO0 TNEPBOHAYAIBHOTO [IABJICHUS U 3aTeM
M300apUyuecKH CKAT JI0 HAa4aJIbHOTO 00beMa. OnpenenuTsh TeMnepaTrypy rasa s
xapakTepHbIx Touek 1ukia u KI1J] nuka.

Omeem: 600 K; 0.099

8. Bomopon wmaccoit 100 T Harper u300apHYecKd TakK, 4YTO €ro o0beM
yYBEIMYUICSA B 3 pa3a, 3aTEM BOJOPO] U30XOPUUYECKHU OXJIAXK/IEH TAK, YTO JAABJICHUE
€ro YMEHbIIWIOCH B 3 pa3za. HailTu u3aMeHeHne SHTPOIUHU.

Omeem: 456 JIx/K

Bapuanr Ne 16

1. CoOcTBEeHHOE BpeMs KHU3HHM [-Me30Ha (MIOOH) paBHO 2 MKC. OT TOYKH
POXIEHUS J0 TOYKM pacmaga B JIaDOpaTOPHOW CHUCTEME OTcueTa [L-ME30H
npoJietesl paccrosHue 6kM. C Kakoi CKOPOCTBhIO (B JOJIIX CKOPOCTH CBETA)
JIBUTAJICSI ME30H?

Omeem: 0,995 ¢

2. C KakoW CKOPOCTBIO JBUKETCS YAaCTHIIA, €CIIH €€ PENIITUBHCTCKAs Macca B
TpH pa3a 00JIbIIIEe MACCHI TTOKOS?

Omeem: 0,943 ¢

3. Kakoe KOIM4EeCTBO KHIOMOJIEH ra3a HaXO4uTCs B Gamione oobemom 10 M
npu gasieHun 720 mm pt. cT. u Temneparype 17 °C?

Omeem: 390 Mob

4. OnpenenuTh CpeHee 3HAYCHHUE KMHETUYECKOW APHEPIHMH MOJICKYJIbI a30Ta
nipu Temreparype 1 kK.

Omeem: 3.5-102° Ik

5. OXHOATOMHBIl ra3 3aHHMaeT 00beM 4 M° M HAXOMUTCS TOJ AABICHHEM
810° Ila. Ilocie HM3OTEPMHYECKOTO PACIIMPEHHS HTOTO ra3a YCTAHOBHIOCH
nasnenue 1 arm. OmnpenmenuTh pabOTy, COBEPIICHHYIO Ta30oM B TIpoliecce
paCIIMPEHUs;, KaKO€ KOJWYECTBO TEIUIOTHI OBLJIO TOTJIOMICHO Ta30oM B MPOIIECCE
PaCIIMPEHUS, Ha CKOJILKO MPU 3TOM W3MEHWIACh BHYTPEHHSIS SHEPTHSI Ta3a.



Omeem:. 6.65 M]Ix; 6.65 MJIx; 0

6. HexoTopelii ra3 mnpu HOPMaIbHBIX YCIOBUSIX HMMEET IIJIOTHOCTh
0,0894 Kr/M>. Omnpenenuts ero yaensHsle TemnoeMkoctd Cp u Cy, a Takke Kakon
3TO ras.

Omeem: Hy; 10.4; 14.5 xJIx/kr-K

7. UneanpHbiii Ta3 comepmraer mukia KapHo. 2/3 KomW4ecTBa TEIUIOTHI,
MOJYYEHHOW OT HarpeBaTensi, NepeAaeTcs XOJOAWIbHUKY. TemmepaTypa
xosoauibHuKa 320 K. OnpenenuTs TeMneparypy HarpeBaTessl.

Omeem: 480 K

8. Jlen maccoii 2 xr nipu temneparype 0 °C ObUT peBpallleH B BOJy TOU ke
TEeMIEepaTypbl ¢ MOMOIIBIO Tapa, umetroniero temmeparypy 100 °C. Onpenenutsb

Maccy M3pacxoJJ0BAaHHOTO Mapa U K3MEHEHHUE €ro SHTPOIIHH.
Omeem: —1.83 xJIx/K

Bapuant Ne 17

1. Ckopocts 3nekTpoHa coctaBiusier 0,9 CKOpocTH cBeTa B BaKyyMe.
BbruncnuTth B mpoueHTax, Kakas oummOka OyJeT clellaHa, €Ciu KMHETUYECKYIO
HHEPIrHUI0 YaCTUIBI BEIYUCIATH MO (OpMYJie KIIACCUUECKON MEXaHUKH.

Omeem: 69 %

2. ]IBe yacTuIlbl, IBUTABIIHAECS B JaOOPATOPHOW CHUCTEME OTCUeTa IO OJTHOMN
IpsIMOIl C OJJMHAKOBOW CKOPOCTBbIO V=3c/4, monajyu B HEMOJABUKHYIO MHUUIIEHb C
uHTepBajioM BpemeHH At=50 Hc. HaliTu coOOCTBEHHOE pPAacCTOSHHE MEXIY
YacTUIAMU J0 MONaJaHus B MULIEHb.

Omeem: 17T m

3. banion eMKOCTBIO 5 1 COAEPKHUT CMECh TeNusl U BOJIOPOAA MPH JIaBICHUH
600 xIla. Macca cmecu paBHa 4 T, MaccoBas a0 resmst paBHa 0,6. OnpenenuThb
TEMIIEpaTypy CMECH.

Omeem: 258 K

4. OnpenenuThb SHEPTHUIO BpAIATEIbHOTO JBUKEHUS MOJIEKYI,
cozaepkaiuxcs B 1 kr azota npu temnepatype 7 °C.

Omeem: 83 x]Ix

5. IIpu nocrostHHOM naBieHuu 12 M° BOMSTHBIX napoB ObUIM Harperbl OT
Temmeparypsl 127 °C o 227 °C. HauanbHoe jaBieHue BOASHBIX mapos 1,2'10° ITa.
OmnpenenuTs KOIMYECTBO TEIUIOTHI, HeoOXxommmoe [uisi HarpeBanus, eciau C,
=33700 JI»x/xmoub K.

Omeem: 1.46 M Ix

6. AzoT Maccoii 200 r pacmupsieTcs uzotTepmudecku npu tremmneparype 280 K,
npuyeM oObeM rasza yBenuuuMBaeTcss B 2 pa3a. Haiitu coBepiueHHy0 mpu
paciMpeHun padoTy rasa.

Omeem: 11.6 x]Jx

7. 1 KMOJb IBYXaTOMHOTO ra3a COBEpIIAET IIUKJI, COCTOSIIUHN U3 IBYX U30XO0P
U JIByX u300ap. HavanmbHoe cocTosiHME ra3a XapakTepusyeTcsl MapameTpaMu
P1=12 klI1a, V=2 n. MakcuManbrHOe JIaBJICHUE 3a LUK
Pmax=20 xI1a, Makcumanbabli 00beM 3a UK V=3 1. Onpenenuts KIT muka.



Omeem: 0.073
8. HailiTu u3MeHeHHE HSHTPONUU IPH H30TEPMHUECKOM PACIHIUPEHHH 2 KT

KHciopoaa ot oobema V 1o 5 V.
Omeem: 831 JIx/K

Bapuant Ne 18

1. ITpeAnonaoxkumM, 4TO Mbl MOXKEM H3MEPUThH JIMHY CTEP>KHS C TOYHOCTBHIO
Al = 0,1 mxm. TIpu Kakoii OTHOCHTEIBLHOM CKOPOCTH ABYX HMHEPIHAIBHBIX CHCTEM
oTcueTa MOXXHO OBUIO OBl OOHAPYXHUTH PEISATHBUCTCKOE COKPAIICHHUE JTUHBI
CTEp>kHS, COOCTBEHHAsI IJIMHA KOTOPOTO paBHa 1 M.

Omeem: 134 xm/c

2. Yactuna nBWxKeTcss co ckopocthio V. = 0,5 c. Bo ckombko pa3
PEISATUBUCTCKAS Macca YaCTUIIbI OOJIBIIIE MACChl MOKOS?
Omeem: 1,15

3.B cocyne oOvemMom 15 1 HaxomuTcs CMeCh a30Ta W BOJOpOAa IPHU
temneparype 23 °C u gaBnenuu 200 xIla. MaccoBasi 10J19 a30Ta B CMECH paBHa
0,7. OnpenenuTh MacCy CMECH U €€ KOMIIOHEHTOB.

Omeem. 701,491,211

4. OnpefenuTh PHEPTrUl0 TEIUIOBOTO JIBMKEHHUS [-TO MOJISI JIByXaTOMHOI'O
rasa, 3aKJIFQYEHHOTO B cocy oObemoM 2 11 npu nasieHuu 150 klla.

Omeem: 750 JIx

5. Ha narpeBanue xucnoponaa maccoid m=160 r va AT=12 K 0110 3aTpadueHo
koiuuectBo Termotel Q=1,76 kJ[k. Kak mporekan mporiiecc: Mpu MOCTOSHHOM
o0BeMe MM MIOCTOSTHHOM JIaBJICHUN?

Omeem: P=const

6. B um3orepmuueckom mpouecce pacmmpenuss 1,2 kr azora (N;) Obuio
coobmeno 1200 k/x temnoTel. OnpeaennTb, Kak U3MEHUIIOCH JaBJICHUE a30Ta,
€CJIM HavajbHas Temrneparypa ero osia 7 °C.

Omeem: P1/P,=1.7-10°

7. 2-X aTOMHBIN Ta3 COBEpIIAET LUKJ, COCTOSIIIMNA W3 JIBYX HM300ap H JBYX
n3oxop. Haumenpmmit oobem 10 51, Hanbonpmunii 20 11, HaMMeHbIee napineHue 246
klla, nanGonpmree 410 xITa. Onpenenurs KITJ] nuxia.

Omeem: 0.087

8. Haiftu u3aMeHeHne SHTPOIUU NMPU WU300aPHOM MPOIIECCE PACIIUPEHUS a30Ta

Maccou 5 r ot oobeMa 5 11 1o o0bema 9 1.
Omeem: 3.1 JIxx/K

Bapuant Ne 19

1. JIBe peNATUBUCTCKUME YaCTHIbl JBHXKYTCS B JabOpaTOpHON cucTeme
oTcyera co ckopoctsmu Vi = 0,6 ¢ u V, = 0,9 ¢ BAosib oaHO# nipsimoi. OnipeaenuThb
UX OTHOCUTEJIbHYIO CKOPOCTh, €CJIA YaCTHIIbI JIBUXKYTCS B OJTHOM HAIPaBJICHUH.

Omeem: 0,652 C



2. OTHoOIIEHUE 3aps/ia JABIKYILErocs AJIEKTPOHA K €ro Macce, ONpeesieHHOe
u3 ombita pasHo 0,88-10" Ki/kr. OnpemenuTh pensTUBHCTCKYIO Maccy M
AIEKTPOHA U €r0 CKOPOCTh.

Omeem: 2 my; 0,866 C

3. Cocyn emkoctbto 30 1 3amojHEH CMEChIO BOJOpOJAa W Telausl IpHU
temneparype 300 K u naBnenun 828 xlla. Macca cmecu 24 r. Onpenenuts Macchl
BOJIOPOJIA U TENHS.

Omeem: 158 T1; 8.14r

4. 1Tpn kakoil TeMmIepaType CpeaHsisi KUHETHYEecKass SHEpPrusi TEIJIOBOTO
JBIDKEHUS aTOMOB Telus OyIeT MOCTATOYHOM JJII TOTO, YTOOBI aTOMBI TEIHs
MIPEOA0JIENI 3eMHOE MPUTSHKEHNE U HaBCET1a OKUHYIIH 3eMHYI0 aTMochepy?

Omsem: 2-10* K

5. [lo xakoii TeMriepaTyphl OXJIAJIUTCA BOJAOPOA, B3ATbId npu — 3 °C, eciu
o0BeM ero aguabaTuuecku yBenuuuics B 3 paza?

Omeem: 174 K

6. A30T HarpeBaJicsi TIPU TMOCTOSIHHOM JaBJCHUHU, MpPUYEM €My ObLIO
coobmieHo konmuectBO TemnoTel 21 kJlk. Omnpenenuts padboTy, KOTOPYIO
COBEpUIWJI PU 3TOM a3 U U3MEHEHUE €r0 BHYTPEHHEN YHEPTHH.

Omeem: 6 x]JIx; 15 xJx

7. TemnoByro mamuny, pabotatomryto mo mukiny Kapuo ¢ KIIZA 10 %,
MCIOJIB3YIOT TIPU TEX K€ PE3epByapax TeIla Kak XOJIOAWIbHYI MamuHy. Haltu
KIIJI XxonoauibHOM MallIHBI.

Omeem: 9

8. Boznyx o6wemom 10 11, Haxogsmuiics mpu temmnepatype 30 °C u naBneHuu
0,1 Mlla, u3orepMuUecKu CXKajlu Tak, 4YTO €ro o0beM yMeHblmwics B 10 pas.

OnpeaeanTs U3MEHEHHUE SHTPOITHH.
Omeem: —7.6]1x/K

Bapuant Ne 20

1. Yactuiia Macchl MOKOsI My, JIBUXKYIIASICS CO CKOPOCTHIO 4¢/5 WCTBITHIBACT
HEYNPYTO€ COYJIApEHUE C MOKOSIIEKHCS YacTUIIEd paBHOM Macchl. YeMy paBHa
CKOPOCTh 00pa30BaBIICICS COCTABHOM YaCTHITHI?

Omeem: Cl2

2. Kakyto paboTy Halio COBEpPIINTH, YTOOBI YBEIMYUTHh CKOPOCTh YACTHUIIBI C
Maccoi nokosg mgy ot 0,60 ¢ mo 0,80 c? CpaBHHUTH MOJYYEHHBIM PE3YIBTAT CO
3HAYCHUEM, BBIYUCIIEHHBIM T10 KJIacCUUeCcKoi dopmyie.

Omeem:. O,42m0c2; 0,14m0C2

3. B uunuugp BeicoToi 1,6 M, 3amodHEHHBIM BO3IYyXOM MNpPU HOPMAIBLHOM
aTMOC(EpHOM JIaBJICHUM, HaYaJll MEIJICHHO BJABUTATh MOPIICHb Iuiomaabio 200
cM’. Ompenenutsb CUIy, KOTOpas OyJeT NeWCTBOBaTh HA TMOPIIECHb, €CIH €ro
OCTaHOBHUTb Ha paccTossHuu 10 cM OT AHA MJIMHApA.

Omeem: 32 xH

4. OnpenenuTs CpeaHee 3HAYEHUE IMOJHOM KHUHETUYECKOW SHEPTrUu OJHOMI
MOJIEKYJIbI renus npu temneparype 400 K.



Omeem: 8.3-10°' K

5.0muH KMomb Bo3myxa mpu maBiennn P; =10° Ila u Temmepatype
7= 390 K u3oxopuyecku U3MEHSET JaBJICHUE TaK, YTO €ro BHYTPEHHSSI SHEPTuUs
u3mensercs Ha AU= —71,7 k][, 3aTreM n300apUuecKy pacIIUpsIeTCs U COBEpIACT
paboty A= 745 xJ[)x. Onpenenuth mapameTpsl Bo3ayxa (cuutath Cv= 721 J[x/kr
K) B KOHEYHOM COCTOSIHUHU.

Omeem: 4 m>; 477K; 0.99 MIla

6. KakoBbl ynenpHbIe TermmoeMKkocTH Cp m CV cMmecu Ta3oB, coAepiKaiiei
kucaopoa maccor 20 r u Bogopo maccou 30 r?

Omeem: 9.1; 6.5 xJIx/kr-K

7.Ham omHMM KMOJIEeM HIEalbHOTO Ta3a COBEPIIAIOT padOTy MO IHKITY,
COCTOSIIIIEMY M3 JIBYX U30XO0p U JABYX U300ap, MpuueM TOUYKH 2 U 4 1UKJIA JIeXKaT Ha
omHOM wm30Tepme, a Temmeparypa B Toukax 1 m 3 paBuel 300 K u 400 K.
Onpenenuts padboTy 3a IUKIL.

Omeem: 60 xJIx

8. [Ipu HarpeBanuu 8§ T aproHa ero adCONIOTHAS TEMIIepaTypa YBEIUIIIACh B
2 paza. OnpeaenuTb N3MEHEHHE YHTPOIUU MPU U30XOPUUECKOM M M300apUIeCKOM

HarpeBaHMH.
Omeem: 1.7; 2.9 Ix/K



