
KoHrpoIHa pa6ora 10 3anaun x 3 TouKH 

17 1OHH 2022 r. 

OcHOBHH Þu3HuHH KOHCTaHTH, KOHTO MO*e na 6bIaT H310J13BAHH B 3anaiHTe: 

EnemeHTapeH enekrpuuen 3apan, e = 1.60 x 10- C; 

ETeKTpHa npoHHaEMOCT Ha BakyyMa, Eo = 8.85 x 101 F/m; 
KynoHOBa KOHCTaHTa, ke = =8.99 x 10 N. m2/C2; 

4TTEO 
MarHHTHa npoHHuaeMoCT Ha Bakyyma, Ho = 4tx 10 H/m; 
CkopoCT Ha cBeTIHHaTa B'bB BakyyM, c = 3.00x 105 m/s; 

KoHCraHTra Ha BouMaH, kg = 1.38 x 1023 J/K; 
VHHBepcanHa ra3oBa KOHCTaHTa, R = 8.31 J/ (mol. K); 

UHCIO Ha ABoranpo, NA = 6.02 x 1023 mol; 
KOBCTaHTa Ha CredaH-BommaH, a = 5.67 x 10-8 W.m-2.K-4 

KoHCTaHTa Ha BuH; b = 2.90 x 10-3 m. K; 
KoHCTaTra Ha ILnank, h =6.63 x 1034 J. s (h == 1.05 x 10-34J. s); 

2Tt 

Maca Ha eneKrpoHa, me = 9.11 x 10-31 kg; 
Maca Ha nporoHa/HeyTpona, mp * mn = 1.67x 10-27 kg 



3anava 1. ABTOMOPHI c Maca m = 1000 kg ce nBHKn Cbc cKopocr vo = 30 m/s mo npas 

xopH3oHTaneH IBT. B nanen Momenr BOnausT u3KIHOYBa cKopocTHMA noCT H aBTOMOPHTBT 

3anoyBa na ce 3aõaBs, karo cKopocrra my HaMaiiBa no 3akOHa: 

Vo v0) 1+ t/T 

KBAETO T = 60 s e KOHCTaHTa. 

a) KakBo pascToAHWe H3MHHaBa aBTOMOMJIDT, 1OkaTo cKopocrra My HaMaiee 1o vj = 20 m/s? 

6) Cien KaTO aBTOMOPHIBT AOCTHra cKopoCTTa v1, BOAaybT OTHOBO BKJIOYBa CKopoCTHHA JOCT 

H aBTOMOPnTBT npOIBIKara na ce aBHxu paBHOMepHo. C KaKBa monesua Mexannuaa MouHOCT 

Ph TpaÖBa a paÑoTH IBHrareisT, Taka ve na nobpka nocrosAHna cKopoCTra Ha asToM0ÑHna? 

3anava 2. PakeTa c HavaIHa Maca mo 3anoYBa ja ce ycKopABa OT CbCTOAHHe Ha nokoÅ B 

OTKPHTH Kocmoc, Aaieve OT kaKBHTO H 1a 6HJ1O H3TOYHHUH Ha rpaBHTaunOHHO noie. 
TopBOTo, c HavaHa Maca 0.9mo, ce u3xBbpJII Cbe cKopoCT u = 3000 m/s cnpAMO pakerara B 

mOcOKa, ipOTHBOnonOKHa Ha mocoKaTa H Ha 1BAKEHHe. OCTaHanaTa Maca, 0.1mo, e noie3HHAT 

TOBap, KoÅro oCTaBa noCTOAHeH no Bpeme Ha IBMKEHHETO. 3a la ce ocHrypH KOM¢opT Ha 

TbTHHIWTe, 6opnoBHAT KOMTIHOTBP pOMeHA C BpeMETO IONABaHETo Ha ropHBO HO TaKbB HaIHH, 
e pakerara ce MBHKH C noCTOSHHO yeKopeHne, paBHO Ha seMHOTO yCKopeHue g = 9.8 m/s2 
HamepeTe pa3cToAHHETO L, KOETO IYe H3MHHe pakeTaTa go IbIHOTO H3pa3xoABaHe Ha ropBOTO. 

3anaua 3. CHon eneKTpoHH NomanaT B KpbroBa oó1acT c paAHyc a = 1.0 cm, B KOATO AMa 

enHopoAHO MarHHTHO HOIe c HHAyKUAA B = 0.11T, ycnopeAHa Ha ocTa Ha kpbra. HavannaTa 

cKopoCT Ha enerrpoHrTe e nepneHHkyspaa Ha MaraHTHnre nHAyKUnoHHH JHHH n e 

HacoueHa K'bM HeHTbpa Ha 0QJiaCTTa, kaKTo e mOKasaHo Ha uepreKa. CieA karo n3JIA3aT OT 

MarHHTHOTO HOJTe, eieKTpOHHTe ce ABMKAT 1OA brbJI 6 = 64°cnpAMo TbpBOHavaiHaTa AM 

mocOKa Ha IBHKeHne. 

TlonyueTe n3pa3 H npecMeTHETe YHCIeHO CKOpoCTTa v Ha ejiekTpOHHTe. 

B 
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3anan(7,8,9,10) 

3anaua 7. TepmonHHaMuueH npouec 
Ta3 ce cBHBa B UHUIHHAbp Taka, ue oTJEJIAUIOTO Ce B OKoJIHATa cpeja koJiMYeCTBO TOiJIHHa e 

no MOayn paBHO Ha H3MeHeHHeTO Ha BbTpeIHara My eHepru. 

a) HamepeTe TOILIHHHHA KanauATeT xapaKTepu3Hpauj TO3H IpOLec. 

6) Mapa3eTe TOUIHHHHA KanauMTeT KaTo dyHKUHA Ha HaiAraHeTo P H 06eMa V 3a 

ra3 Ha BaH nep Baaic. 

3anaya 8. BreuuaBane Ha xe.im 
ToiMHHO H30JIHpaH CbA e HanbIHeH c xenueB ra3, yHsTO TeMIiepaTypa e 7 = 10 K. a3bT 

6aBHO H3THua npe3 KanwiapHa TpbóuYKa, noKaTo HanaraHero B CBAa He noCTHrHe CTOÅHOCT 

P=l atm, a TeMneparypata 7, =4,2 K (TeMIneparypaTa Ha kHieHe Ha xenHA IpH HOpMaJiHO 

HanuraHe). Hamepere navuanHOTO HanArare P, B Cbna, ako B kpas Ha npoueca B Cb4a MMa 

caMo TeueH xeinM. MonaphaTa ToiHHa Ha H3napeHue npu 4,2 K er=84 J/mol. 
Tasoo6pa3HHAT Xenw na ce pasriexna karo Hzeaien ra3. IIpH 6aBHOTO M3THYaHe Ha rasa 

CbCTOSHHeTO Ha BemecTBOTO B CBAa na ce pa3rnexna kaTo paBHOBeCHO. 

3anaua 9. KBanToB ra3 

OueHere xapaKrepHara TeMneparypa 7, 3a xenneB ra3, noa koATO KBaHTOBHTe CBOÑCTBa Ha 

rasa ca onpeienau. MonapHaTa Maca Ha xenHs e = 4 g/mol, a HerOBaTa IITBTHOCT Aa ce 

npHeMe 3a p =0,18 g/cm*. 

3anaua 10. KBaHToBH BHXpH 
IpH BbpTeHe Ha uwnMHApuYeH CbA c xenwi B KBaHTOBO CBpBXÇnyHAHO CBCTOAHHe B oÑeMa 

My ce o6pasyBaT BMxpM (8K. Hurypara). Ckopocrra Ha xeaHeBHTe aromH BEBB BHXBpa ce 

HaBa c H3pasa 

A, 
KbIETO r e pascToAHHeTO AO oCTa Ha BbpTeHe, a kOHCTaHTaTa K ce HapH4a HHTeH3HTeT Ha 

BHXDpa. Hamepere MHHHMaIHaTa yHcTEHa cToÄHOCT Ha HHTeH3HTETa Ha BHXbpa. 
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