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Leab padoThbl: N3yuyeHHE TEOPETUUECKUX OCHOB U DKCIIEPUMEHTAIBHOTO
METOJa U3MEPEHUS OTHOIIEHUS yACIBbHBIX TEINIOEMKOCTEN BO3IyXa.

IIpuGopsl M NPHUHAMJIEKHOCTH: 3BYKOBOM TI'€HEpPATOP, AJIEKTPOHHBIN
octuiuiorpad, MukpodoH, Tenedon, yacroromep, Tpyda ¢ BO3TyXOM.

JIeMEeHThI TCOPUHA U METO IKCIICPUMEHTA

TepMmoauHaMUKOW Ha3bIBaeTCs pa3fen (PU3UKH, B KOTOPOM H3Yy4aroTCs
(du3HYecKre MpoIecCchl C TOUKU 3PEHHS MPOUCXOASAIIMX B HUX MpPEBpaILICHUN
SHEPrUU C y4eToM JBYX GopM ee mepenauu: padboTel U TemiooOMena. Tepmo-
JMHAMHMKa COBCEM HE pacCMATPUBAET CAMOTO MEXaHHW3Ma SIBJICHHH U OTpaHu-
YUBACTCS JIUIb SHEPreTUYECKUMHU COOOpaKEHUSIMH, OCHOBAHHBIMU Ha JIBYX
3aKOHAX, MOJIYUMBIIMX HA3BAaHUE «HAYAID.

[lepBblii 3ak0H (TepBOE HAYaAJIO) TEPMOJUHAMUKH — W3MEHEHHE BHYT-
penHei sHeprun AU,_, 3aMKHYTOI CUCTEMBI, KOTOPOE IPOUCXOAMT B MpOLIEC-

ce 1>2 nepexona cuCTEMBI U3 COCTOSHUS | B COCTOSIHME 2, PAaBHO CyMME pa-
0otel A_,, coBeplIaeMOil HAd cucmemoii BHEIIHNMHU CHJIAMH, U KOJIUYECTBA

TEIIOTHl {J_5, COOOIAEMOr0 CUCTEME:

AU, =A,+Q, (1)
A ,=-A,, A, —pabora, coBepiiaemas cucmemoii HaJi BHCIITHUMH TEIAMH

B Ipouecce 1—2, moaTomy
Q=AU +A,. (2)
KonuuecTtBo TemnoTel, co00IIaeMOe CHUCTEME, PACXOIYEeTCsi Ha M3MEHEHUE
BHYTPCHHEH PHEPTUU CUCTEMBbI U Ha COBEPIICHHE CUCTEMON PabOThI MPOTHB
BHEIIIHUX CHIL
JIJist DJIeMEHTapHOTO KOJMYEeCTBa TEIIoThl 0Q, 3reMeHTapHOW paboThI
dA u 6eckoHeuHo Manoro uaMeHenus dU BHYTpeHHEH SHEpruM MEepBbIid 3aKOH
TEPMOJUHAMHUKN UMEET BUJ
0Q =dU +05A. (3)
Ecau 8Q>0, To K cucreme noaBoautcs Temiaora. Ecoin 8Q<0, TO OT CHCTEMBI
OTBOAMUTCS TEIUIOTAa. B KOHeUHOM mponecce 1—2 3neMeHTapHbIE KOJIMYECTBA
TEIJIOTHI MOTYT OBITh 00OMX 3HAKOB U 00IIIee KOJIMYECTBO TEIJIOTH (_, PaBHO
anreOpanyecKko CymMme KOJIMYECTBA TEIUIOTHI HA BCEX YUacTKaxX 3TOTO MpOoIec-
ca:

Q=[50 (4)

Ecnu cucrema npousBOAUT pabOTy Hall BHEITHUMHU TEJIaMH, TO CYATACT-
cs1, uto OA>0, a ecnmu HaA CUCTEMOM coBepIaeTcsl paboTa BHEUTHUMH CHUJIa-

mu, To SA<0. Pabora A ,, coBepuiaemas CUCTEMOW B KOHEYHOM IIPOLIECCE



12, paBHa anrebpamdeckoii cymme paboT dA4, COBEpIIAEMBIX CHCTEMOW Ha
BCEX yyacTKax 3TOTro Ipolecca:

A= [3h. )

Anunabatudeckuii mporecc npoucxoaut npu ycioBun 0Q =0. Cyme-
CTBEHHO, YTO IS OMpEeNIeHUss 3Toro mpoiecca ycinosue Q=0 He romuTcs,

100 OHO O3HAyYaeT He TpeOOBaHME OTCYTCTBUS TEIJIOOOMEHA C BHEIIHEH cpe-
JIOH, a JIMIIb PAaBEHCTBO HYJIIO anreOpanyeckoil CyMMbI KOJIMYECTBA TEIJIOTHI,
[IOABOAMMOMN M OTBOAMMOM OT rasa Ha pasjM4HBIX ydacTKax Iporecca. IIpu
annabaTUYecKoOM Ipoliecce paboTa COBEPIIACTCS WACATBHBIM Ta30M 3a CYET
yOBbUIM €r0 BHYTPEHHEW SHEPTUHU:

sA=—dU =—M¢, dT (6)

u

M
rae C,, — MOJIpHAs TEIUIOEMKOCTb ra3a IPH MOCTOSHHOM 00beMe; — — 4uC-
u

JI0 MOJIeH Ta3a, cojepamuxcs B Macce M rasa; dT — ajeMeHTapHOe U3MEHe-
HUE TeMIEepaTyphl rasa.
Ecmu ra3 agunadarudecku pacmmpsiercs, To OA= pdV >0 u npoucxoaur

ero oxnaxaenne ( d7<0). Ilpu aquabaTHIeCKOM CXKATHU a3 HAarpeBaeTCs:
SA=pdV <0 7
udT >0.

Jl1st paBHOBECHOTO a1MabaTUYECKOro MpoIecca CIPABEAJIMBO YPABHEHUE
Ilyaccona
pV' =const , (8)
riae y — ko dunment Ilyaccona (mokazarenb agquadatsl).
Hcnonb3ys ypaBHeHue Menneneesa - KnaneipoHa, MOXXHO W3 ypaBHe-
Hus [lyaccona Haiitu cBsi3b Mexay p u T, a Takke V u T B annabaTu4ecKoM

Imponecce:
Y 1

pT 1 = const , VT 1 = const : 9)
C C
Y= ap“ = ap >1 ) (10)
I

rae Cy, — MonspHas u C, — yJeJbHas TEIIOEMKOCTH TIPU MOCTOSHHOM 00be-
me; C, u C, — MOJISIpHAst U yJE/bHAasl TEIUIOEMKOCTH MPU TIOCTOSTHHOM JIaBJIe-

HHHU.



Ha puc. 1 crutomHast kpuas — anuabdara — nzo0paxaer B p-V-auarpamme
annabaTUYeCKUil MPOIECC, a IITPUXOBAst JIMHUS — U30TEpMa — U30TEPMHUUECKUI
Mpoliecc MpHU TeMIepaType, COOTBETCTBYIOIIEH HaYaIbHOMY COCTOSIHMIO | rasa.
[Ipn agmabaTryeckoM MpoLecce NABIEHUE MEHSETCS ¢ M3MEHEHHMEM 00beMa
raza pesue, 4em Ipu H30TepMuueckoM mpouecce. [lpu agunadbaruyueckoM pac-
IIMPEHUH YMEHbBIIAEeTCsl TeMIlepa-
Typa raza U €ro JaBj€HUE NaJaeT
ObICTpee, YeM IpPHU COOTBETCTBYIO-
oeM HM30TEPMUYECKOM paclIupe-
Huu. [Ipu aqnabaTuueckom cxaTuu
raza €ro JaBJ€HUE BO3pacTaeT
ObICTpee, YeM Mpu H30TEpMUYE-
CKOM CXKaTUHU. DTO CBSI3aHO C TEM,
YTO YBEJIHMYEHHUE JABJICHHS MPOUC-
XOJIUT 33 CYET YMEHbLIEHUsl 00be-
Ma ra3a ¥ B CBSI3M C BO3PACTaHHUEM
temneparypsl. Pabora A ,, co-

BepIiaeMasi Ta3oM Tpu aguadaTH-
YecKoM Ipoliecce 1—2, uzmepsier-
Cs TUIOMIAJBIO, 3aIITPUXOBAHHOU
Ha puc. 1.

Pacnipoctpanenue 3ByKOBOI BOJHBI B Ta3e (BO3/yXe) MPOUCXOAUT ajua-
O0aThueck, TaK Kak CXKaTus W Pa3pekKeHHs B Ta3e CMEHSIOT ApYr Jpyra
HACTOJIBKO OBICTPO, UTO TETUIOOOMEH MEXIy CJIOSMH raza, UIMEIOIUMU Pa3HbIC
TEMIIEpaTyphl, HE YCIEBACT MPOU30UTH. TaKkue MPOIECChl ONMUCHIBAIOTCS YPaB-
HeHueM (8). M3BecTHO, UTO CKOPOCTh PACIPOCTPAHECHHS 3BYKOBOM BOJIHBI B Ta-
3aX 3aBHCHT OT IIOKa3aress aauadatsl v.

CKOpOoCTh 3ByKa B razax omnpeseisercss GopMysIou

o= oL (11)

w
rae R — yHuBepcanbHas ra3oBas IMOCTOSHHAs; 1 — TeMmIeparypa rasa; | — Mo-
JsipHAas Macca rasa.

[Ipeobpazys dhopmyiny (10), Haxoaum

y=" v, (12)
RT

Takum oOpazom, A omnpejesieHUs Mokazareis aauadarbl JOCTATOYHO
U3MEpUTh TEMIIEpATypy Ta3a U CKOPOCTh PacHpOCTpaHEHHs 3ByKa (MoOJsipHas
Macca OpeJrosaraeTcs U3BeCTHON — 11 Bosayxa u=29-10 kr/mois).

3ByKOBasi BOJHA, PACHPOCTPAHSIOMIASACS BIOJb TPYObI, HCIHBITHIBAET
MHOTOKPATHBIE OTPAKECHHsI OT TOPIOB. 3BYKOBBIC KOJCOAHUS B TpyOe SBISAIOT-
Csl HAJIOXKCHUEM BCEX 3BYKOBBIX BOJIH M, BOOOIIE TOBOPS, OYEHB CIIOKHBI. Kap-




TUHA YOPOIIAETCs, €CJIM JjiuHa TpyObl L paBHA 11€710My YMCITy JJIUH MOJTYBOJIH,
T.€. Korja
A

L=n—, (13)
2
r7ie A — IJIMHA BOJHBI 3ByKa B TpyOe; N — J1000¢€ 1e10e YKCIio.

Ecmu ycnoBue (13) BBITIOJIHEHO, TO BOJIHA, OTPaXKEHHAsI OT TOPIa TPYOHI,
BEpHYBIIIAsICS K €€ Ha4ally U BHOBb OTpaKeHHasi, COBIAJAET 1Mo ¢a3e C Majaro-
Ien.

[Ipy 3BYKOBBIX KOJIEOAHUSX CJIOM BO3/yXa, MPUJIETAIONIUE K TOpIaM
TpyOKH, HE HCHBITHIBAIOT CMEHICHUS (y3€Jl CMEIICHHs). Y3Ibl CMEIIEHUs T0-

. A
BTOPSIIOTCS TI0 BCEM JinHE TPYOBI uepes rk Mexny y3naMu HaxoIaTcs Mak-

CUMYMBI cMeleHus (ITy4YHOCTH).

CxopocTh 3ByKa CBfI3aHa C €ro 4acTOTOM V U JUIMHOM BOJIHBI A COOTHO-

IEHHUEM
L=AV. (14)

B nannoit pabote m3MepeHne CKOPOCTH 3BYKa 3aKIIOYAETCS B CIEIYIO-
mmeM. 3ByKOBBIE KojieOanus B TpyOe Bo30yxmaroTcs Tenedonom 7@ u ynaBiu-
BaroTcsa MuUKpodoHoM M. MemOpana tenedoHa NPUBOAUTCS B ABUKECHUE TIEepe-
MEHHBIM TOKOM 3BYKOBOM 4acTOTBI; B Kaue€CTBE MUCTOYHHMKA nepemeHHor D/1C
UCIIOJB3YyEeTCs 3BYKOBOM reHepatop 317 (puc. 2).

Bosnaukatomuii B MUKpodOoHE CUTHANT HAOMIOAACTCsl Ha JKpaHE JJICeK-
TpoHHOTro ocimuiorpadga J0. YacTtora 3BYKOBBIX KOJIEOAHUU V U3MEPSETCS
3JIEKTPOHHBIM yacToTomMepoM YM. daza perucTpupyeMon 3ByKOBOM BOJIHBI 3a-
BUCHUT OT PACCTOSIHUSI MEXKITY TeaehOHOM U MUKPO(HOHOM, KOTOPOE MOKET U3-
MEHSTBCS MPOU3BOJIBHO. M3Mepsiss pacCTOSTHUE MEXKY MOJIOKEHUSIMU MUKPO-
¢dboHa M, B KOTOpBIX (a3bl KoJieOaHUHN pa3InyaroTcs Ha 27, HAXOAT 3HaYEHUE
JUTUHBI BOJIHBI.

Jns onpenenenust ¢aszbl KoJeOAHUI Ha TOPU3OHTAIBHO OTKJIOHSIOLIUE
miactuHbl - X ociuuiorpada  MOAAlOT  CHHYCOUJIAJIbHOE — HANpSKEHUE
U, =U,sin2nvt (mpu >TOM COOCTBEHHBI TI€HEpaTop pa3BEepPTKU JOJDKEH

ObITh OTKIIIOUEH). Torjga CMeIeHHe JICKTPOHHOI'O Jiyda BJOJb OCH X OyJeT
WU3MEHSATBHCS 10 3aKOHY

X=X,Sin2mvt , (15)
I'JIC X0 — AMILTUTYTHOE 3HAYCHUE CMCIIICHHUS.

Eciu Ttemeppr Ha BEpTHKAIBLHO OTKJIOHSIONIWE IDIACTHHBI Y IOJaTh
HANpPsOKEHUE TOM JK€ YacTOThI, YTO M Ha TOPU3OHTAILHO OTKJIOHSIONIUE ILa-
CTHHBI, HO CIIBHHYTOE 110 (pa3e OTHOCHUTEIBHO TOCICIHEr0 Ha BEIIMIUHY @, TO
CMEIICHHE JTy4da M0 OCH y OyIeT

y=Y,sin(2nvt + o) , (16)



IZI€ 0 — aMIUIUTYya BEPTUKAJIIBHOTO CMENIEHUS JTy4a.
B pe3ynbTare cnokeHus 1ByX B3aMMHO NEPIEHAUKYJISPHBIX KOJIEOAHUIM
Ha 2KpaHe Oyner HaOJI0JaThbCsl TPACKTOPHsS JBUXKEHUS JIEKTPOHHOTO JIyda B

BHJIE dJuuIca (puc. 3), ypaBHEHHE KOTOPOTO UMEET BUJT
2 2
X X .
LIS —ycos<p:sm2(p. (17)

2 2
X Yo X0 Yo

B vacTHOM ciyuae, korja pa3HocTh (a3 kosnebanuii paBHa Hyto (¢=0),
AIUTUTIC BBIPOXKAACTCS B MPSAMYIO, TPOXOASIYIO Yepe3 kBaapantsl 1 u 3. Eciu

KE O=T, TO MNpAMas

IPOXOJIUT yepes
KBaApaHTel 2 u 4 20 gM 3r
MacIITa0HON  CETKH v!—/' 1)(. S s
PKpaHa  OCIHUIOTpa-
ba.
Takum  0oOpa- O M T C
30M, M3MCHEHHEM Y \ / /
paccrosiaus Lr Mexay L
TGJIG(I)OHOMI/IMI’IKPO' ‘ lI[IIlrf/J’rlbl}rlIIIiL.!

dboHoM (puc. 2) MOXK-

HO (HUKCHUPOBATH IIO- T

JIO’)KEHHSI, TPU KOTO- L_ﬁ_,_,l

BIX (haza U3MEHSICTCS

porx ¢ Pc. 2

Ha T WIH 2T.
JlmrHa BOJIHBI MOKET OBITH HaliJlcHA U3 COOTHOIICHMS

A
L =n—, 18
,=n2 (18)

rae Ln — paccrosiaue Mexay N mooKeHUs MU TeedoHa U MUKpO(dOHa, B KOTO-
PBIX AJUTUIIC TTOCIIEA0BATEIBHO BRIpOXKAaeTes B npsimbie A u B (puc. 3). C yue-
ToM dopmysl (14) numeem

2LV
o
[Ipn HEM3MEHHON YacTOTE V 3BYKOBOTO T'eHeparopa (U, CIeI0BaTeIbHO,
HEM3MEHHOM JIJTMHE 3BYKOBOW BOJHBI A) MOXKHO U3MEHSITh paccTossHue Ln Mex-
ny TenehoHoM u mMukpodonom. s stroro MmukpodoH uiau tenedoH mpudIv-
KAIOTCSA WIH yAABIFOTCS Ipyr OT Ipyra ¢ momoinbkio crepxus C (puc. 2) ¢
HAHECEHHOM IIKaJOi, PaCCTOSIHIE MEXITy METKaMHi KoTopoi 0,5 cM.

L

(19)



v,

Puc. 3.

Ha6n}oz[aﬂ IMOJIOKCHMA, B KOTOPBIX 3JUIUIIC BBIPOKAACTCA B IIPAMYIO, HMCEM

A A A A
L=n—,L.=(n+)—,..,L.=n—+k—, 20
n 2 n+1 ( )2 n+k 2 ( )

T.€. 2 paBHO YrioBoMy Ko3(hduimeHTy rpapuka 3aBUCMMOCTH Ln OT HOMepa

nosioxkenust N. CkopocTh 3ByKa HaxoautTcs mo dopmyne (14), a oTHolIeHUE
YACTBHBIX TEIIOEMKOCTEH paccUMThIBaeTCs 1mo dopmyiie (12).

IHopsinok BeIMOJIHEHHSI padOTHI

1. CoGpath cxeMy AJis U3MEPEHHSI CKOPOCTH 3BYKa B BO3/yXeE.

2. BKIIIOUNTH 3JEKTPOHHBIA OcUMIUIOrpad, 3BYKOBOW IeHEpaTrop U 4Ya-
CTOTOMED B DJICKTPUUYECKYIO CETh (IPOTrPeTh NPUOOPHI B TeCUCHHE 3-4-X MUHYT).

3. Usmenss paccrosinue Ln (puc. 2) Mexay MUKpOPOHOM U TenedhoHOM
IpU JAHHOM YacToTe V, MOJYYUTh HA IKpaHe ocuuiuiorpada TpaeKTOpUIO JBU-
KEHUS DJIEKTPOHHOTO Jiy4ya B BHje 3uunca (puc. 3). IlpuMepHsblil 1uana3ox
4acTOT yKa3aH Ha YCTAaHOBKE.

4. Ilpocnenuts, Kak popMa U pa3Mepsl FIUATCA 3aBUCHT:

— OT YacTOThl MU aMIUIUTY/Ibl HANPSLKEHHsI, TOAABAEMOT0 CO 3BYKOBOIO
reHepaTopa Ha tenedoH;

— oT paccTosgHus Ln Mexny TenepoHoM U MUKPO(POHOM.

5. YcranoButh MUKpO(OH B KpailiHee JIeBO€ MOJOXKeHHUe (puc. 2), npu
ATOM PACCTOSTHUE MEXY Tele(OHOM U MUKPOYOHOM MHUHUMAIIBHO.



6. Ynansas mukpodoH oT TesnedoHa, 3apUKCUpOBaTh MOJIOKEHUE CTEPXK-
Hs1, IPY KOTOPOM 3JUIUIIC BBIPOKAAETCA B MPAMYIO — 3TO COOTBETCTBYET HAualy
orcuera Ln (N=0), 3aTeM u3mMeputh Ln+1, ..., Ln+y, IPH KOTOPBIX 3JUIMIIC TOCTIC-
JOBATEJIbHO BBIPOKAAECTCS B MPSIMYIO.

7. Ilo momy4YeHHBIM pe3yjbTaTaM M3MEpPEHUH MOCTPOUTHh IpaUK 3aBU-

cumocTa Ly ot N, U3 KOTOPOro OnpeaAcivTh E H paCcCUUTaTb CKOPOCTb 3BYKa

o popmyie (14).

8. M3mepenust mpoBecTH s 3-4 3HAYEHWM YacTOTHI (IMAaNa30H 4acTOT
yKa3aH Ha YCTaHOBKE).

9. Paccunrtath mokazareins aauadbarsel, UConb3ys hopmyiy (12) ais pas-
JUYHBIX YaCTOT V 3BYKOBBIX KOJICOaHUH.

10. Haiitu cpenHee 3Ha4€HUE Y.

11. OueHnTh MOTPEMIHOCTh U3MEPEHUSA Y U CPABHUTH MOJYYEHHOE 3Ha-
YEHHE Y C TEOPETUUECKU PACUETHBIM, CUATAst MOJIEKYJIy BO3yXa JBYXaTOMHOM.

I[OHOJIHI/ITCJILHOC 3aJaHHue

CKopocTb 3ByKa MOXET OBbITh OIpeiesieHa U ApyruM criocodom. [Ipu no-
CTOSIHHOM paccTosiHUM L Mexay MUKpOopOHOM U TeneOoHOM MOMKHO IUIABHO
M3MEHATh YaCTOTY V 3BYKOBBIX KOJIEOAHUH, a CIEI0BATENBHO, U JUIMHY 3BYKO-
BOM BOJIHBI A. J[J1s1 TOCIIeTOBATENBHBIX PE30HAHCOB UMEEM

A A A
L=—-n=-22(n+1)=..=—L(n+k). 21
Ln=2(n+D) = =L (k) @)
N3 (14) u (20) Haxoaum:
L VL L L L
v=—=—~"n,v,,=—=—(N+k)=v,+—K.. 22

CxopocTh 3ByKa, AeneHHas Ha 2L, ompenensercs, Takum 00pa3om, IO
yriaoBoMy Kodd¢uuueHTy rpaduka 3aBUCMMOCTH YacTOTHI OT HOMEpa pe3o-
HaHCa.

HOpHIlOK BBINNIOJIHCHU A TOIIOJIHUTC/IBHOI'O 3alaHUA

1. Bxirounte 3BYKOBOW T'€HEpaTOp, JIEKTPOHHBIN ociuiuiorpad u 4va-
CTOTOMED.

2. IlonyuuTe yCTOHYMBYIO KapTHHY CHTHaJIa 3ByKOBOTO T'eHepaTopa (Cu-
HYCOH/Iy) Ha 3KpaHe ociuiorpada (mpu 3TOM TeHepaTop pa3BEPTKH OCHUILIIO-
rpada aomKeH ObITh BKJIIOUEH). PaccrosiHue Mexay teineoHoM U MUKpodo-
HOM JIOJDKHO OCTaBaThCs IOCTOSTHHBIM.

3. [InaBHO yBeNMWYMBas 4acTOTY T€HEpaTOpa, MOJYIHUTE PsiI MOCIIEI0Ba-
TEIBHBIX PE30HAHCHBIX 3HAYCHWH YacTOTHI, OTMEYas MOMCHT pPE30HAHCa II0
YBEIMYEHUIO aMIUTUTY bl KoJIeOaHUM Ha dKpaHe ociuiuiorpada.



4. TlomydyeHHble pe3yibTaThl M300pazuTe Ha rpaduke, OTKIAAbIBAS IO
ocu abcuucc HoMep pe3oHaHca K, a Mo ocu OpIMHAT — Pa3HOCTh MEXKIy YacTo-
TOW TIOCJIEAYIOIINX PE30HAHCOB M YAaCTOTOM MEPBOTO PE3OHAHCA Vi,  —V,. de-

pe3 TMOJIyYeHHbIC TOYKH MPOBEAMTE HAMIYUIIYIO MPSAMYIO. YTIOBOH K03(du-
. L
[UCHT NPSIMOU OTpeeseT BETHINHY P [cMm. dopmyity (22)].

5. BeruncnuTe 3HaUYE€HUE CKOPOCTH 3BYKAa L M PACCUUTANTE MOKa3aTelb
annabaThl, HCIOB3Ys popmyay (12).
6. OLeHuTEe MOTPENTHOCTh U3MEPCHHUS Y.

BOHpOCI)I U 3a/IaHUSA JIsI CAMOKOHTPOJIA

1. JaiiTe ompeneneHue TEIIOEMKOCTH. UTo Takoe MOJsipHasi, yaeiabHas
TEITIOEMKOCTh?

2. Kaxkoit nporiecc Ha3biBaeTcs aanadbarnyeckum? BeiBequTe ypaBHEHUE
ITyaccomna.

3. Tlouemy ypaenbHasi TEMJIOEMKOCTh Ta3a MPH IMOCTOSHHOM JABJICHUM
0oJIbIIIe TEMJI0EMKOCTU TIPU TOCTOSIHHOM oObeMe? BriBeaute ypaBHeHue Po-
oeprta Maiiepa.

4, Y10 TaKOE YUCIO CTEIIEHEN CBOOOIBI?

5. Kak 3aBucsar C, u Cy OT 4nclia CTeTeHe cBOOO0Ibl MOJIEKYJI ra3a’?

6. Ouenure, n3MepeHUE KaKol BeIMYMHBI BHOCUT HAaWOOJIbIINN BKJIaI B
MOTPEIIHOCTh U3MEPEHUS Y B JAHHOU padoTe.
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