


H. L1. TYPANEB

e SCHOUDDI ~IOJEIYILIPHOU
OLIBIIN 1 TEPMOIMHAMMN. I .

» OIITHUTZA
CCHODB! ATOMHOT OII3iII N

MPEACTABITHHE )
O CTPORHUI' CCWIZHHOIM

- POJIb O3 B ITO3HAHHII
IIPyTPO/ILI 11 B3 PASBHTII
OBHIECTBA. CO2PEMEHH™™

PA33UTIT OI3HIN
I TTXHUIAFT

Y n_Enn_ -



KOMEHJIOBAHO *MHUCTEPCTBOM HAPONHOIO 0Opa3zoBaHUs
YecnyOnuKu Y30€KHCTaH B KaUECTRE YYCOHMKaA

~ maxxHelmue GOpMyJIHL;

VCraTUTe BHUMaHVE, 3allOMHUTE,

- ;JJ/LJI/I‘ICCKI/IC BEJINYMHDBI, OCHOBHEIC 33KOHBI,

T A3YYCHUS TEMBl OTBEThTE Ha ITOCTaBJICHHBIC BOIIPOCHI;

YakTHdeCcKasd pa60Ta, BBITTOJIHAEMAad Y4YalllUMMUCA,

.aBaTeJIbHbIE MaTepUaibl;

eMBbl, IIpeIHa3HaYeHHbIe I OoJiee riyboKoro uzydeHus: Gusmy.

VyeCHMK OTIeYaTaH s «O00OPOTHOXO (POHIA yIeOHHKOB» (O<)Y) 3a cuer
GIOIXETHBIX CPEICTB.

R, . © <«Arnaprints, 2006 .
p 4327200 - v, 0 © H.I. Typaues, 2006 .
M6 (5 1) - 26CS © Wszparensctso «TURON-IQBOL», 2000t



OM3Y 'Sy > et b

L™ A .iLd H3MEPEHUA
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CxOpocTh v=1 Afc
VcKopeHMe q= ";1"0- /2
TINOTHOLTD BEHISCTBA p= -;; Kr/m3
Cuma F=ma tHroren (H)
Mexasnyeckas paber A= Fg Jxeoynr (Ix)
MexaHyeckas: MOHOCTb N= ; Ba.T (Br)
ToTeHIaRHAS SHEPrn E, = mgh Jbxoyie JIX)
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KyHeTwIecKas SHEPIUS E = m‘% Haxoynb (JTx)
MCMEHT CHJIEI M=FH LM
KoabdunucHT nunesno o peiicTRIA '?=%=%
JapnuHue P=FIS 1iackane fI'a
CHna ToKa I= gt Amrniep (&)
DIeKTPHICCKOS HaTIPSIKEHIE U=Alq Youmer (&)
ConpoTuRIcHYE IPOBOFHMKA R=p-1S Oa
Pabota anexTpHYecKoro Toxa A= I Axoyny (HxX)
MOIHOCTL EKTEHYECKOTO TOKA P= U Sart (B1)
Ornmyyeckad cANa MELH3H L =I/F Juaowm: pus (ATFp)
HH.eHC1BHOCTD 3ByKa — benn
YacToTa 38YyKa ¥ o= _11_‘ epn (Tur)
Xommectso 3apana g=I-1¢ KnoH (Fur)
1TanpXeHHOCTD HACKTPHICCKOTO p=E [ H ]
nond q Kn
Ueprion KoncBoHus T=t/N Cexynpa (c)
Vocrora Konebanys v =Nt T'epu (Ju)
ITepron xancGaTeNBHOrO KOHTYPS T = 2xJLC CexyHna (c)




3aKOHBI bop.. . OrnpeneneHue
Cuna B3aMMONEHCTBUSI [BYX 3apPSIKEHHBIX
TOYEYHBIX TeJ, PaclOJIOXKEHHBIX B BaKyyMe,
3akon Kynona F— klalle] | MpAMO  TPOTOPUMOHATBLHA  MPOU3BEIEHIIO
- ) MOJyJIEN 3apsiioB M OOpaTHO TPOIIOPLIUO-
HaJIbHA KBaJapaTy PacCTOSIHUS MEXIYy HUMM
Cuyia TOKa HaA YyacTke LEMHU IIpsIMO
3akon Oma v MPONOPIMOHATPHA TPIWIOXKEHHOMY K 3TOMY
1= Y4aCTKy HANpPsSDKEHWI0 W O0paTHO TIIpoIlop-
LLOHAJIbHA CONPOTURICHMIO.
Jioboe Teno, ecmm €ro COCTOSIHME HE H3MeE-
IlepBriit 3aKoH v = const HAETCS JEUCTBUEM JIPYTUMX TEN, COXpaHAeT
H proToHa a=10 COCTOSIHUE TIOKOSI WM PaBHOMEPHOIO Mps-
MOJIMHEHTHOTO JBUKEHUS.
S F Yckopenue oboro Ttena mnpsMo Mpornop-
Bropoii 3akcH a=— LIMOHAJILHO TMPUJIOXKEHHON cuiie ¥ 0bparHo
Herorona R MPONOPLIMOHATLHO Macce Tena.
=y
F=ma
Cunbl, C KOTOPbIMM AEMCTBYIOT HPYI Ha
Tperuii 3aKoH - - Ipyra Tena, IO abCONMIOTHOMY 3HAYECHLIO
HbrOTOHA 1 =—F PaBHBI U HAIPasJIEHB IO OOHCH U TOM K€
TIPSO B ITPOTHBOIOJIOXKHBIE CTOPOHHI.
3aKOH =ce Tesla MPUTSIruBaloT pyr apyra ¢ CUJIOHN,
", ONMIOPLMOHATBHONA  MPOU3BENECHUIO MACC
BCCMUPHOI'O m - . b 6 p .
F=G 2THMX TE€N W OOpPaTHO NPOr'OPLUOHATBHON
TATOTEHUS 2
KBaapaTy pacCTOSTHUS MEXAY HUMU.
KomuzsctBO TETUIOThl, BBIICNASIEMOE B IIPO-
3aK0H BOJIHMKE TPU TPOXOXICHUM [IC HEMY TOKZ,
Tixoynsi-Jl Q= IR |npsMo IpOropLUOHATBHO KBAAPATy CHIH
oy. cHOa TOKA, COIPOTUBICHUIO TPOBOJHUKIL U BpeE-
MEHH, B TEUEHUHU KOTOPOTrO MPOXOLUI TOK.
BHeiuHee  JapieHUE, IPOM3BOIMMOE  Ha
3aKoH _iacKas D = const  |3KnAKOCTh WIM Ta3 B LOCTOSIHMH TIOKOs1, I1epe-
IAeTCsI BO BCE CTOPOHKI OJIMHAKOBO.
Ha Teno, norpyxeHHoe B XWIKOCTh WIM Ias,
€HCTBYET BHRITATKMBAIOIIAS CUJia, paBHasl
3axkoH Apxumena | Fa= 0,8 V; - M L » P

BECY ZKMIOKOCTH HMJIW ra3a, B3ATOM B obbeMe
TCIA.




Jopoeue yueHuku: Bl. 3 MAZILLN [LiEl0E npsioluau T .aembl «Dusukar,
«MIpup0006€0€i.uc-, «inup BOKPY2 Huvr, «<AUMUS», LO€ U3YHAIU CMPOCHUE Belye-
cmea u menaogvie npoveccel. B 9 Knacce vl 6yOeme uzyuamv MOAEKYAAPHYIO

Qusuxy u mepmodunamuueckue npoyeccol. Ilpexcoe, 1 .. usyuams pasdes, npo-

eepvme YypoBeHb
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A) HuxkTo, rak Kak OHv HeXoasarcsd B
OIHO¥I KOMHaTe.
B) Matuma rpeet KOIUKY.
C) Komika rpeetr Qartumy.
D) O6e rpetot apyr apyra.
E) Otger 3aBrcH™ OT MOPOABI KOIIKU.
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A) WN3-3a Toro, 4To MOJICKYIBI BOIS-
HBEIX [1apOB JieIde, YeM LIOJIEKYJIhbi
BO3JlyXa.

B) M3-3a Toro, 4ro TeMIlepaTrypa
BOABI BBHITIE, UeM TeMIleparypa
BO3JlyXa.

C) H3-3a Toro, 4ro TeMueparypa Bo-
ISTHBIX NapOB BEIIIE, YeM TeMIIe-
paTypa BOHBI.

D) W3-3a pnusgHus BeTpa.

E) IlpaBunbHBIN OTBET HE NPUBCICH.

L A

o

e e e V¢

A) B3auMHBIA OOMEH TETJIOTH TEMN
yepes U3IydYeHUE.

B) TeruiooOMeH MexAy HeIO pejcT-
BEHHO CONPUKACAIOLIMMUCS TEJIAMMU.

C) TennooOMeH MeXJy HePABHO-

MEpPHO HarpeThIMU CIIOSIMM XUA-

nne "B 2PN POCOE.

.JOCTy WJIH Ta3a 3a C4eT CHUJIbL TS-
KEC s xa.

) Ob6pa3oBaHKe BeTpa MeXIy HepaB-
HOMCPHO HarpeThIMU CJIOSIMU BO3-
Jiyxa.

E) O6pazosaHue BeTpa MeXAy CJOSI-
MU BO3/1yXa, UMEIOLINX pa3inyHbIe
JaBIEeHUS.
W W 09730 " TETIS

s

A) n.aronaps KOHBZKIMHU.

B) aepe3 u3nydeHue.

C) TemnonpoBoaHOCTHIO.

7 ChnocoboMm A, B.

E) CrniocoboM A, o, C.

~
P
o ¢y moed

ST COE: 11 T BT

0% WOITT L. T UL T C o,

A) M o.exynsl B3auUMHO I[pUTATU-
BaIDTCSL.

3) Monexynbp B3auMMHO OTTaJKMBa-
FOTCS.

C) BzamMoneiicTBUe MEXIY MoJeKy-
JIaMM PaBHO HYIJIIO.

>) rleT HMKAKOM CWJIBI B3aMMOJEICT-
BUST MEXJY MOJIEKYJIaMM.

E) Cuna npuTsKeHUs MEXIY MOJIeKY-
siaMy O0JIbLIe CHITBI OTTAIKUBLHISA.

)V’Ir \A Hu,‘ . =

-

5



€ F,» £y " Ly EY e, 63
X JASCT COUTAIMSEdT 4ATST TRy

B L

A) Yto0bl COKOHOMUTH Marepuals .

B) Y 100B1 OKMCIIEHHE OT OJHOTO PeJib-
ca He Meperusio K JIpyromy.

C) Ytolbwl yuecTh pacuiupe:ine pejib-
COB IIPU HATrpeBaHMM M COKpalle-
HUE MpH OXJaXICHUM.

D) YTo0nl yBenuuTh TPEHUE MEXIY
KojiecaMH BaroHa W KEJE€3HOIO-
POXHOIO peJibca.

E) Ytob~1 Hacekomrie 0Oe3 mpobiiem
MOIJIM TIPE2CeKaTh XKEIE3HVIO J0-

pory.
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A) Ilnotr.ocTh yBeMuMBaeTCss ¢ po-
CTOM Te€MIIEDATYPHI.

B) IlnoTHOCTH yMeHbIIAeTCs1 C Poc-
TOM TeMIIepaTyphl.

C) .1JIOTHOCTHL HE 3aBMCHUT OT feMIIe-
paTypHl.

™ I soTHOCTH yBENIMUMBAECSI C POC-
TOM TEMIICPATYPH TOJBLKO TP TEM-
nepatypax, npespiatronmx 4°C.

E) linoTHOCTh yMeHBbiIAEeTCSI ¢ POC-
TOM TeMuEpaTypnl TOXBKO IIPpHU
TeMIlepaTypax, MPEBBIHIAIOIINX
4°C.
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a) 7'3-32 YMEHBIICHUS TJIOTINCTU
BO3/yXa M0 Mepe MHoabeMa.

B) W3-3a oTCyTCTBHS BeTra B BEPX-
HHX CJIOSIX.

C) Bonpoc HeBepHBIi. 1 OTONY 9T0
HarpeThiii BO3AYyX MOAHUMAETCS
BBEPX M C TOBBIIIIEHUEM BBICOTHI
TeMmIlepaTypa YBEIUYHBAETCS.

D) Bosnyx, pacrionoxeHHbIil BONMH3H
TIOBEPXHOCTH 3€MJIM, HarpeBaer-
Cd 3a CYET OTPAXKEHHBIX OT IOBEP-
XHOCTH TeIU1a U COJIHEUHBIX JIyJeid.

5) }i:-3a MpuYMH, NPUBEIEHHBIX B
OTBETax MyHKTOB A, b, "..

n mwr .
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A) Tonpko oT oObema.

7)) Tonbko OT TeMIlepaTyphl.

C) Tonbko OT IIOTHOCTH.

M) Ot1 TeMniepatypbl U o0bema.

E) Or teMrieparypbl U IUTOTHOCTH.
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A) ... KOHBeKLMEN;

B) ... nnddysueii;

C) ... TerIOBHIM OOMEHOM:

) ... U3BMEHeHHEM BHyTpeHHeN
SHEPTUHU;

2) ... BHYTPEHHUM TPEHHUEM.
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Yiare . - Casoome
[ "NipUITI ROINy TONITCTNTYPY M CKasany, uTo o1’ paBHa 37,607
nokasajau Bpady M OH BbIITMcal nekapcta. CpefHsas TeMmrepaTtypa 310poBOrc
yenoBeka paBHa 36°C. ITpu usMeHeHUU TemIiepaTyphbl Halllero Tejia BCEro Ha
1—2 rpanyca MBl yXe 4YyBCTBYyeM HenomoraHve. ToyHO TakUM xXe obOpa3om
M3MEHEHUE TeMIlepaTyphl oKpyXarouiel cpenbl Ha 20—30°C npu cmeHe Bpe-
MEHM roia U3MEHsET BCce BOKpYT Hac. Eciu Obl Temnieparypa Ha 3emie Obina
Onl BoIlie HBIHEIIHeN Ha 40—50°C, Bcsi Boa B MOpSIX M OKeaHax uciiapuiach.
Torna npekpatunach Obl U XHU3HBb Ha 3emiie. TeIioBLIX SIBJIEHUIH BOKpYT Hac
MHOTO, MO3TOMY Mbl U3yUaeM TEIJIOBLIC MPOLECCH U CBSI3aHHOE C HUMU CTPO-
€Hue BellecTBa (BCIIOMHMTE Map, BOAa, Jeln).

TlepBoHauairHOE IPEACTABIEHUE O CTPOECHUU BELECTBA ObLIO M3JIOXEHO
B TPyIax IpeBHerpedeckoro ydyeHoro Jemoxpurta (460-—370 rogbl no H.3.).
OH cuuTal, YTO BCE TeJia COCTOAT U3 HEAETUMBIX OYE€Hb MAJEHbKHX 4Yac-
Tuy — atoMoB. bepynu u MO6H CunHo, xxupwue B IX—X Beke, ToxXe yTBEpX-
Jlajiu, UTO BEILECTBO COCTOUT U3 MEJIbYalluMX YacTULl, OOBSICHSIIU MIPUYMHbI
TOTO, MOYEMY UaeT AOXIAb WU CHET U NMPOLECCH TelIOBOTO PaCIliMpPEHUS.

M3BeCcTHO, 4TO BHauyajle CWIbLHOE pa3BUTHE MMOjyuymyia pasfie/l HaykKu —
MexaHMKa. 3aKOHbI MEXAHHWKH, OTKPBIThlE BEJTMKUM yyeHbIM HbloToHOM, OBIITH
HACTOJBbKO BEUKU, YTO MX IMBITATUCH HPUMEHUTD U K JBUXEHUIO YacTHULL, U3
KOTOPBIX COCTOMT BelllecTBO. Ho M3 3TOro HWYEro He MOJYYMIJIOCh. Tak Kak
3[€Chb KOJIMYECTBO YYaCTBYIOIMX B JABMXXCHUM YaCTUIL HACTOIBKO BEIMKO U
UX JIBIDKeHMe abcooTHO Oecriopsimouno. [ToaTomy repBoHavaibHasi T€OpUs
TeruioThl Oblia npemnoxeHa B Hauase XVII Bexa. K stomy BpemeHu Obiin
n3obpereH U TepMomerp. BrepBoie nosiBUIACh BO3MOXHOCTb U3MEPUTH TEM-
nepaTypy TeIUioBeIX TiporeccoB. Ho He OBLJIO €1MHOrO MHEHWS O TOM, YTO
MU3MepSIOT TIpU oMo tepmomMetpa. o cepenunel XVIil Beka He ObL1o
OlPEeAEICHHON rpaHULIbl MEXAY MNOHATHSMM «TeMIllepaTypa» M «KOJMYECTBO
terutoThl». Ha Bonpoc, uro Takoe Teruiota, CylllecCTBOBaJIO JaBa oTBeTa. B co-
OTBETCTBUU C MEPBBIM, B BELIECTBAX CyLIECTBOBAajla HEBeCcoMasl U HEBUAMMaAs
XUIKOCTh — «TerJjiopol». B TEIUibIX Tejiax €ro MHOTO, a B XOJIONHBIX MaJIo.
Hamnpumep, 1ipu cropaHyuu OpPOB «Terjiopojl», HaXOASLIMICA B HUX, NEPEXO-
JIUT B XUIKOCTh B KOTJIE, ¥ €€ TeMIiepatrypa Mosbiniaetcss. KaMeHb He ToOpuT,
[03TOMY B HeM HeET «Tersopoja». B coOTBETCTBUU cO BTOPBHIM, TeIJIOTa —
3TO EBYXKEHUE YacTUL, U3 KOTOPOro COCTOMT Teno. Uem OBICTpee ABUXKYTCS
YacTHLbl, TeM BbILIE TeMIepaTypa Teja. DTy Teopuio B Hayajle Ha3blBajlu
KOPNYCKYJASIpHO# Teopueii TennoTel (OT JJATUHCKOTO corpusculum — 4acTuLa).
DTy TEOPHUIO NOAAEPXKUBAIM Takue Beliukue ydyennie, kak M. HeiotoH, P. I'yk,

Errnr ng
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P.Bo". . & _oeur 2 Y VIE® sern Teors oL SPOTay _DpeN.oH1'C ObLT 1
VEXKIEHA, 1aK KAK Ui OTKPBIT 38KG:. J0apuHEHMS KONHICCTBA TOHNOTH 11 .
Teruloniepenaye. brUia Co3mapa KayecTeHHas TeopMsl TeIUIOEMKOCTH Tejie
TEIUIOTH TUTAaBJICHUS M yAeJIbHun TEIUIOTH IAan000pa30BaHMsI, a TaKXeE TEIl-
JIOTIPOBOIHOCTH. MEI IO CHX IOP MCHOIB3YEM TEPMUHBI, BBEICHHBIE JIJisI OTIH -
caHus TerutoBhIX NpoueccoB. K xonuy XVIII sexa Teopua Teriopona He MoOTJia
00BSICHUTH MHOTHE Iponecchl. Hampumep, B BaKyyMe MOXHO PaCIUIaBUTH
IBa KyCOYyKa JibJia, [IOTEPEB UX APYI O Apyra (XOTd TEIIOPO[ He IeperaeTCs).
K cepegune XIX Beka oKcHepuMEHTaJbHO ObUIa OIpefesieHa 3KBUBAJIECHT-
HOCTb MeXaHNYECKOM paboThl U KOJMYECTBA TEILIOTHL. llocie 3Toro IMoHsITHe
Teruiopona ObUIO 3aMeHeHO 0oJiee MOHBIM IOHATUEM — TEIUIOBAsA IHEPIUS.
Bo Bropoii nonosuHe XIX BeKa, Korya ObLI OTKPHIT 3aKOH COXPAHEHUS SHEP-
vy, OBUIa co37laHa KOJMYeCTBEHHAsA TeOPUs TEIUIOBEIX IPOLIECCOB — pasjiel
tepMomEBaMuKE. OTKPBITHE 3TOTO 3aKOHA IMPUBEJIO K Pa3BUTHIO KOPIYCKY-

TPHOW TEOPUU TEIUIOTHL. Ternepb OHAa HAa3bIBAETCS MONCKYISAPHG-KHHETHIEC -

it Teopuedi. TONBKO K Havaly XX Beka ObUla obecriedeHa ITojiHasi Iooerna

*TEKYJISIPHO-KMHETUYECKON TeopuH. [losIBHUIack wavka eramwe: e

~ABICHSIONAs MOBENEHUE 00T ™Oro YHUCIa MOJEKY..

1 OwcernHeI.. v Ku<dUW N . “TATKT'BAeMCS C Pa3/IMYHBIMU BEIECTBAMMU.
v ReTPEYAIOTCd B parTYHBIX BT Max. OJHU TBEpIBIC, NpYyrue MSrkKue, He-
KOTOpHIE XUIKUE, 2 HEKOTOPHI® ™I€I0T 3amax. YenoBeK Bcerma VMU IOJIb30-
Bajicd. Ecim B HayaiabHBIA MEpnof 4YesloBeK IT0Jb30BAJICS BellleCTBAMM, CYy-
IECTBYIOIMMHU B IPUPOJE, TO MOCIE, M3YUYUB UX CBOUCTBA, CTaJl CO3aBaTh
BEIECTBA C HEOOXOOUMBIMHU €My cBolicTBaMU. HampmMmep, pa3jiugHbie Jie-
KapcrBa, TUIACTMACCHl | T. .

M3 6 xiacca BaM U3BECTHO, YTO BEIIECTBA COCTOST M3 MeNbYalllmx Yac-
THIT — MOJIEKYJl ¥ aToMOB. OHM MOCTOSTHHO HAXOOATCS B JIBVDKEHUU B B3aVIMO-
HEHCTBYIOT JPYT € APYroM. A Takke 3HaeTe, NOKA3aTeJIbCTBOM TOTO, YTO OHH
MOCTOSIHHO HAXOMSITCS B ABVDKEHUM, SBISIOTCS Ipouecchl 1ud@y3uu u TETUio-
obmeHa. Takke BaM U3BECTHO, YTO UMEHHO W3-3a ABIIKEHUS YACTHMI| METaJUIbI
XOPOIIO IPOBOIAT TEIUIO, & JEpeBo Iioxo. Armenue mudy3nn Toxe 3aBUCHT
OT IBrXeHHs 4acTuil. B Harpetelx BerecTBax nudy3usa OpPoTEKAeT OBICTpee.
3 BBIIIE CKA3aHHOTO CHEAYET, YTO BEILECTBA COCTOST U3 YACTULL M YTO JBUKECHUE
YaCTUI] oIpefniesigeT MX CBOMCTBA. TakKas TPaKTOBKA Ha3bIBaeTCd OOBICHEHUEM
CTPOCHUS BEHIECTBA ¢ MOJIEKYIISIPHO-KUHETUYeCKOI ToYyKY 3peHus (1 BcTaBka).
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AT M3 OHMAX U TeX XK€ Ydu .10, Ho vudd a3

AMX HaxXOmsATCI B ra3000pa3HOM, [pyrue B

KUAKOM, a TPEThH B TBEPJIOM COCTOSIHMM.

Kak 3710 00BsICHAETCS ¢ MOJIEKYISPHO-KU-

HeTHUYeckoM Touku 3peHus? Kak Owuio

CKAa3aHo BHIIIE, YACTUIIBI HAXOASITC B I10-

CTOSTHHOM JABVKCHUH ¥ B3aUMOEMCTBYIOT

IIpYT ¢ ApyroM. 3Ha4yuT, B IapooOpasHOM

COCTOSTHUHY YaCTHIIBl ABUTAIOTCS OBICTPO M

cua B3auMmojeiicTBUS Maia. B TBepmom

COCTOSTHUM JIBYKEHUE YACTHIL OYEHb MeEJI-

JICHHOE U CHJIa B3aUMOJNIECHCTBUS BEJINKA.

IlpuBeneHHBIE JOBOMBI CYHUTAIOTCH HE

NPSIMBIMU. 3aKOHOMEPEH BOIIPOC, a KTO-

HUOyIb BUIes nerkenue yactun? Jia, ecTh

JIIOOM, KOTOphie 3To Buaeld. B HacTosdmee

BPEMS CYILECTBYIOT MUKPOCKOIIBI C YBEJIH-

yenureM B 5 000 000 pa3 (BCmOMHUTE MUK~

POCK.-_1, KOTOPBIN BBl BUjIeN¥ Ha ypoke Ouonioruu). Ilpu moMommu «TyHHEIb-

HOTO MHUKPOCKOIIay, CO3MaHHOTO B KOHLEe 80-romoB n3BecTHO prpmoii IBM

(ropon iopux), MoxHOo nonyuurs yseinmderue B 100000 000 pa3. Yuenrnre

I'. bunsaunar u I'. Popep, cosmasiine 3101 MUKPOCKOIT, ObUIK yoocToeHbl Ho-

«, Bckoi mpemuu. IIpu moMoIny TakKux MUKPOCKOIIOB MOXHO € OGOJBIIOMN
COYHOCTBIO U3MEPUTH Pa3MEPHl aTOMOB.

1. Yem omauuaromes Opye om Opyea uacmuyb Xon00HOU U 2opsueli 600bl?

' Kaxue npoyeccor no0meepicoarom MoneKynapHo-KUHEMU4eckylo mpaKmoeKy eée-
uizcmea?
Fa pucynke nokasamst pacnonoscenus wacmuy napa (-,, 6oovt (6) u avoa (8).
Yem onu omauuaromen?
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N3 kypca Gu3uku n-Kjacea .1 XMMUM 7- «1aCCa UsBeCTHO, 1TO MONEKYJIbI
OCLAT M3 2TOMOB. s.ulIPUMEP, MOJIEKY.:c BOABI COCTOUT Lo JIBYX aTOMOT
nnopoaa U onHoro atoma kucnopona (H,0). HekoTtoprie ONUHAKOBBIE aTO-
oI, COEAMHUBLINCH, MOTYT obpa3oBarh MoJiekyny. Hanpumep, Bomoponm —

H,, kucnopon — O,, azor — N,. Hekoropbie BELIECTBA COCTOAT TOJILKO U3
aToMoB. HanpuMep, MHepTHHIE rasnl Takue, Kak rejuii — He, aproH — Ar,
KceHOH — Xe. MonekyJibl HEKOTOPbIX BELIECTB COCTOAT U3 0O/bIlOro Yucia
aToMoB. [lpuMepoM 3TOMY MOIYT CAYXMUTh nofauMepsl. B nonumepax «moje-
KVJIBI» MOIYT COCTOSITb M3 TBICSYM U COTHU THICSIY aTOMOB.

Takum obOpa3zoM, YeMy paBHa Macca u pasMepbl Moyiekyn? Kak 6pu10 cka-
3aHO BBILIE, UX pa3Mepbl MOXHO ONpPENENUTh MPU MOMOLUU 3JIEKTPOHHBIX U
TYHHEJILHBIX MUKpOcKoI11oB. Ho cylLecTBYIOT METOABL, MPU NOMOILIHA KOTOPHIX
3TO MOTYT OIpPENENATh U CaMM YYE€HUKHU.

Hns >Toro Gepetrcsi CTEKISIHHBII cocyn auaMerpoM 8—10 ¢M U BBICOTON
1 cm (uamika IMetpu). B ualiky HaauBaoT HEMHOTO Bolbl. Ha 37€KTPOHHBIX
BECaxX oyeHb TOYHO B3BELIMBAETCH 4aLIKa BMECTE C BOAOM M ONpENcsiieTcs €€
Macca (m,). 3aTeM Ha BOOY KanaroT HECKOJIbKO Kanelib paCTUTEIbHOTO Macia.
Macjio pactekaercda no noBepxXHOCTH BOALI U 0Opa3veT IJIEHKY TOJUIMHON B
OnHY MoJieKysy. Ha anekTpoHHBIX Becax ornpelensieTcs macca (m,) 4awku ¢
BOLOH M MacjioM, pasHOCTb Am = m, — m, HaeT Maccy macia. [Ipu.rnomowm
WTAHTCHUMPKYJISi U3MEPSICTCS AMAMETP TSITHA PacTeKIIerocst macnia (d)
(puc. 1). Ilpu nomown ¢popmysnsr S = ”Z OTIPEACTSAETCS MNJoLanb MacasTHON
wieHku. M3 cripaBoyHMKa BHIMUCHIBAETCS MAOTHOCTH Macia (p). Ha ocHoBa-
HUK Qopmyiel Am=p- -V, Am=p-S-h W3 PpopMynsl BBIUMCISETCA TON-

[WVHA MIEHKU A= A—g. Orciona fuaMeTp OfHOM MOJIEKYJIBI MTOJIyJyaeTcs B TIpeae-

nax D~ 10 ° M. Bgﬂl/l‘{l/IHbl, U3MEPEHHBIE TYHHEJILHBIM MUKPOCKOIIOM, JIaoT
BeJIMUMHY, OJIM3Ky10 3TOMYy. JluaMeTp artoma yriepona, U3MEpPEHHOro MMK-
pockorioMm, paBeH 1,4+ 1078 cm. A y MoJiekyJibl Bogopoaa oH paeeH 2,3 - 10-% cm.
Hackonpko 3Ta BeJiMUMHa MaJieHbKasi MOXHO TNpeJ-
CTaBUTL U3 CIEAYIOLLIETo CpaBHeHUs. Eclim 1o 3HaKy BoJi-
meOHUKa pa3Mep MOJIEKYJBl CTaHET paBeH pa3Mepy
BalUE€W TOJIOBBI, TO Ballla TOJIOBa OyIeT UMETbH pasMep
ConHua.
Tenepb, 3Hast pa3aMep ONHOI MOJEKYJibI, MOXHO CO-
CYUTATh KOJIMYECTBO MOJieKysl B | rpamme Bogbl. O6bEM
Kari 6ynet paBed | cM’. bynem cuutarth, UTO MOJIEKY- Puz, 1



Jbt JITTIID yI'? "DOHpr, frOreT 2emenyibl BOAL! ToW_U3nTETT T merary

e of

.2 %cm. Torna, cuniast, 4ro oOobeM MoJiekyJibl paBeH (3~ “* cMm)?, Hailgem
CJIO MOJIEKYJI.

g3
=M~ 37.10%
(310" cm)?
Y1o06b1 npenctaBuTh cede 3TO YMUCIIO, TIOCTYIIL. g rrmr U paoU

Ecin Takoe KOJIMYECTBO JIIOAEN CTAaHYT APYr 3a APYrOM, TO TOTAA Ol HE
INMOMECTATCH Ha 3CMHC.
OTCro[a NOACYNTAEM MACCY OAHOM MOJIEKYJBI BOIBI.
mmp=z%%§z2j40”n
OTHOCHTeﬂbHaﬁ MOﬂﬂKyﬂﬁpHaﬂ Macca. TaK KaK MaccChbl MOJIEKYJ1 OYE€Hb
Majbl, IS UX U3MEPEHUS B KauecTBe «rupv» B 1961 romy pewuiy B3sTh
CaMHM aTOMBbI. 3,[1er B KQUECTBEC 3TaJIOHA 6b[ﬂa TIpHUHATA E JaCcTh MacCccChHl at10-
Ma yrnepoaa. [IpuyuHa 3Toro B TOM, UTO YIJ€poJ BXOAUT B COCTaB OONbUIMH-
CTBa OPraHU4YCCKHUX COCﬂMHCHHﬁ. ECHI/I B34Thb ﬁ 4yacCTb, TO MACCHI GOHBI_UHH—
B3 aTOMOB MOXHO IIPCHCTABUTH LCJIIBIMH 4YUNCIIaMM. Haan/IMep, OTHOCHU-
2 He9 ¢ aToMa BOJOpOHa paBHa CAMHUIIC.

1.1 H0CIhieAbHOl Mo.ceKy... 0 (MIk. ~1OMHOA) Mmaccoil eeyecmea IV,
T AI0IRANT OTHOIIEHHME MACCLI V0 “eKyJa~ (Mam aromn) m, X ~acTH
aCChI 4 'OM2 yruenc: &'

12

)
Ly
1 |

e,

Ko.M4eCcTBO BEMECT3a. Wi> Trrie SWweENMEHHBIX TMPUMEPOB BUIAHO, 4YTO

rOMBI M MOJIEKYJ ~ R BELUECIBax ObiBaly -~ ~yeHb GOJBbLWIMX KOJIUYECTBAX.
[TosTromy ymobGHO ATh KOJIMYECTBO aTOMOB B BelleCTBE HE B abCOJIIOT-
SIX 3HAYUEHMSIX, a4 _ _1HOCUTEJIbHBIX. .4 3TOr0 KOJIMYECTBO MOJIEKYJI WU

“TOMOB SILECTBE CPaBHUBAIOT C KOJKYECTBOM aToMOB B 12 r yriaepoja.

ko.11 tecmeom setjecmeéa +a3p'sal0T ~[HOWIC € KOJMYECTBA MOJEKYa B
asdC v Tene NK Ko  ~~TRV aTomng co_~mxamuxcs B 12 r yrnepopa N

KoJinuecTtBo BeulecTBa U3MLpSIeTCn 2 = gX.
12



sam v Box avt e o moa s w0 4 oap 16« B n pababd
T mouto.

O 1H MOTh — 319 KOLHUECTBO BELIECTBA, COAEPKANEE CTOLLKO K€
MOJE <yJI, CKOJibne CullepmaTcst B 12 r yriepoaa.

12 crosiniasi ABo.ajpo. CKOJIbKO MOJIEKYST OyneT B OOJHOM MOJiE Belle-
cBa? M3 onpenenenusi 1 MoJiss BUIHO, UTO KOJIWYECTBO aTOMOB (MJIM MoJe-
Kyi) B OTHOM MoOJie "*200TO BEIIECTa OAMHAKOBO. 3TO YUCJIO ObUIO Ha3BAHO B

2CTh XHUBLICTO B A.  BEKE UTANBSIHCKOIC *"'~HOro A. Ar =ajapo.

UuN naBHO

JTCIOAa YHUCHO MOJTET™" . . | © oulpodd, .. wymeaopsJa Wi B 28 r azora
10 N
MLaspuig macca. Moar~ -7 «~ 7 .a3bi"a€TCx MACCa : MOJ5s Be-

:€CTBA, BBIPAXKELHOrO L kM Tpammax (rpammax). MossipHasi macca
0. 8HA MPOU3BEACHUNK, * 2 e, rrv T ninmagyjipl HA YUMCJIO ABOranpo.

AW
k. "JIb3yd MOHSTUE Mu  OdH ', __acC'y. MC .hy OTpeaesuTh KOIUYECTBO
BELIE™"Ba =~  VYIOIUH OOp.c. .4
b
f
e m=my N; m — Mao.a vl . ¢, v — HUCJIO MOJIEKY! Rl

. Umo ebi nonumaeme nood monapuc  maccoi?
2. Kak onpedensiemca monsapraa macca?
3. Kak moxcHo onpedeiume pazmenbi MOAEKYR 8 ~~=~~2?

JpPOCT* TBUXEHUS MOJIEKYJl BHepBhle ObLIa MU3MepeHa U. LUTEPHOM B
15.v100y. Meron uaMepeHUst oObsICHUM TIPU TIOMOLIY YCTPOMCTBa, TIOKa3aH-
Horo Ha pucyHke 2. I.iatuHoBas Tipoponoka (/) o JHITG  JKUM CIIOEM Cce-

13



Pow LUK] L1 0, ® oY a8auar Y 8e Tmoon Pa
J&SUYC BHYTPEHI:Cro LUwikses (2) paB™": F, U B HEM
CTaBJieHa MaxeHbKas 1iesb. Koraa uepes my - _uioky
MPONYyCKaKT JIEKTPUYECKUI TOK, NPOBOJIOKA Harpe-
BaeTCH M U3 Hee HAYMHAIOT BhLJIETaTh aTOMHI cepebpa.
Bouierarouime U3 MpoOBOJIOKU aToMbl cepebpa rpone-
TaIOT Yepe3 1ielib BHYTPEHHEro LMJIMHAPA U OCenaioT
B TOuke A BHYTpeHHell 4acTW BHEUIHEro LUUWIHMHApa
(3). [Mocye 3toro o6a LUIUHApPA MPUBOASATCS BO Bpa-
LIEHHE C YIJIOBOUl cKopocThlio w. B 3tom ciyuae 3a
BpeMsi, TIOKa aTOMBI, BbUIETAIOUIME U3 LIEAU, JOCTUT-
HYT BHEUIHEro LMJIMHAPA, CaM BHEUWIHUWN LMIUHAP
CMECTUTCS Ha paccrosiHue Al 3Hasi pacCTOSSHUE MEX-
, ' TouKaMM A u B, pasHOCTh paivyCOB LIWJIMHIPOB
R—r v yIJIOBY1O CKOPOCTh @, MOXHO BBIUMCJIUTH CKO-
NOCTb aTOMOB U3 cJieaytolieit (hopMyJibl.

_ o R(R-r)
Al

v

_oIThl TOKA3BIBAIOT, YTO aTOMKl cepebpa morna-
JIA0T He TOJIBKO B Hayano U KOHEl oTpe3ka Al, Ho
MOKPHIBAIOT BEChb OTpe30K. [1pU M3yueHUHN MOIOCKHU
cepebpa oKa3alioch, UTO €ro TOJIIMHA He Be3ne oauHakoBa. IlornepeuyHoe ce-
UeHHUE NOJIOCKU UMEJIO BUJ, NMpUBeAEHHBIN Ha pucyHke 3. [Toatomy Gosibinas
4acTb aTOMOB HMMeJia ONPEAereHHYIO CPEeIHIO CKOPOCTh.
Tak nouyemy Bcs rnosiocka WIMHOM Al Obliia NokpeiTa cepebpoM U Movemy
N TOJILMHA pa3jinuHas?
TeopeTnusckoe pacrpelesieHUe MOJIEKYJIT 10 CKOPOCTsAM pa3pabotan B 1860
. wiy AHTIMHCKUN pusnuk . Makceenn. M3 Teopuu MakcBenna u ONBITOB
"77 epHa MOXHO 3aKJIIOUUTh CIleaylolee:
> BCE MOJIEKYJIB (aTOMBI) ABMXKYTCSI C OAWHAKOBOH CKOPOCTHIO.
"TOMBI ¢ 60JibllIell CKOPOCTHIO OCENAOT OKOJIO TOYKHU A, a aTOMBI C
.A€ TpllIeH CKOPOCTBHIO OKOJIO TOYKU B.
YCO MOJIEKYJt (aATOMOB) He OJMHAKOBO PacTIpenesieHO M0 CKOpO-
CTAM. 31eCh MOJIeKyJsl C OoiblIei U MEeHbLIEH CKOPOCThIO MEHBLIE.
3. C noBBILIEHUEM TEMIIEPATYPHI TTOBLILIAETCS YUCTIO MOJIEKYIL € BOJIb-

el CKOpOCTHIO.



UKOpPOCTh MOJIEKYJL Hiw ™~ 773k =77 ""7% hpm « TPUSIALT T Tac
o e 1.
Tabauya 1
Ta3 v, M/c Fa3 v, M/c
Bonopon 1838 Kucnopon 641
Asor 493 Yraekucabiii ras 393
AproH 414 Heon 580
Ipumepnl pemenns 3anaq.
3adaua. Kakoe konudectBo BeecTsa cogepxurcs B 100 r Boast?
Hauvo: dopmyna: Pewenmne:
m=100r= 0,1kr ,,z__% = 0,1KrKr ~ 5,55 MOJb.
M=18-103 X 18-103 X

MOJib

Tpebyercss HalTH:
f)
Yy — !

3adaua. B onvite llltepHa ckopocTh BpaleHus nunnuuapa pasHa 500

MOJIb

Omeem: = 5,55 MoIb.

00
MWH

paguyc BHEIHEro uuinHapa pasHa 60 cMm, a sBHyrpeHHero 10 cm. Ecim nivHa
cepeOpsiHOI MOJIOCKU paBHa 3 CM, TO YeMY paBHa CKOPOCTh aTOMOB cepebpa?

Jlano:

n=500-2

MHWH
R=60cm=0,6M
r=10cMm=0,1m
Al=3cm=0,03m

Tpebyercsi HaliTu:
v—7?

Vopaxeenne 1.

dopmyna:
UZwR(R—r)
Al
=2mn
60

Pemenue:

= 24500 _ o) 31
60 c
_523-0,6:05 __
v= 0 523 m/c.

Omeem: = 523 m/c.

1. Ckonbko MoJekyn coupepxutcss B 1 nurpe Boant? (Omeem: 3,33 < 10%).
2. Yemy paBHa Macca onHoil Monekynsl Kucnopoga? M= 32+ 1073 kr/mMonb.
(Omeem: = 5,33 - 1072 kr).
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