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MEXAHHUYECKHE
ABJEHUA

Tabauya 1
OCHOBHbI@ NOHATHA U onpeaeneHns
Mexanuye- HameHeHHEe NOJMOMKEHHA Teja
CKoOe NBHAKe- B IIPOCTPAHCTBE OTHOCUTEJLHO
HEE IOPYTHX Tell ¢ TeYeHHeM BPeMEeHH
Bupst a) mocTynaTeJabHOE
MeXaHHIeCKo- D
ro mBMKemHms | ____ e
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Oxonvanue mabauybe 1

6) BpamarenbsHOE

Cucrema Teno orcuéra, cBA3aHHAA C HAM
oTcuéra cHCTeMa KOODAHMHAT B CIocob

HU3MepeHHA BpeMeHH (Jackl)
OcHOBHAA OnpeneseHHe TOMOKEHHAA TeJa
zamaua B J1000i1 MOMEHT BpeMeHH
MEeXaHHKH




KHNHEMATHERA

Tabruua 2
OCHOBHbIE MOHATUA

KnmemaTnkxa Paszzen MexaHHKH, H3y4alOIHH
croco0bl ONMHCAHHUA MeXaHWYe-
CKOr0O JBHIKEHHI

Marepuainb- Teno, pazMepaMu KOTOPOT'O
HAR TOUKA MOKHO IpeHe6peYrs B YCIOBHAX
JDaHHOH 3amadu

TpaexTopusa JIuHHA, BAOIb KOTOPOH JABH-
XKeTcda TeJo

IIyrs L Ilnusea TpaexkTopuu, [L] = M
Bexrop
nepeMemeHHA
8 B
)
S
A




Tabaruya 3

PaBHOMepHOe npamonuHeiHoe ABHXeHue

Onpenenense - JBuxeHne, IpH KOTOPOM TeJIO
3a a00ble paBHBIE POMEXYT-
KM BpEMEHH COBEpIIAEeT paB-
Hble IepeMelleHus

Bexrop _ i

CKOPOCTH == ?;

IIpoexmusa s,

BEKTOpa U =

CKOpOCTH t

Ilpoexnus

BeKTopa 8, =u.t

nepeMenenus

3axoH H3MeHe-
HHA KOODIHHA-
THI

I'paduxn
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IIpodonxcerue mabauyse 3

Ve
“>0
0 t
¥<0
s
2 t
I
vi>0
- t
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OxonuaHue mabauyst 3

Cpenaan
nyTeBas
CHOPOCTH

Cpennas
CKOpOCTH
nepeMenmeHHa

Ta6auya 4

PaBHOYCKOpPEHHOE NpAMONUMHeHoe ABMXeHue

Onpenenenne JIBmxeHMe, IPH KOTOPOM CKO-
pocTh TeJia 3a J0Oble paBHEBIE
NPOMEKYTKH BpeMeHH H3Me-
HAETCA HAa OJHO W TO Ke 3HA-
YeHHEe

s a =const 5i-9"0

CKO = a=
FHECRe t
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Ipodoaxcenue mabnuysvt 4

BexTop
CKOPOCTH

U =0, +at;

IIpoexuusa
BeKTOpa
CKOPOCTH

v.t
v, =vx +at a =

~Upy

3akoH
H3MeHeHHA
KOOpPAMHATEI

X

BexTop
nepeMenmenHs

IIpoexmusa
BeKTOpa
nmepeMeneHus

T'paduxu
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ITpodoaxcenue mabauyse

ax
ax>0
0 o
t
a:<0
o
9 t
%
a.>0
0
t
a<0
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Oxornvanue mabnuyst 4

a.<0

a->0

a>0

a-<0
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Tabnuua 5
CeoboaHoe napeHue

Onpepenenne Ilagenne Ten B 6e3BO3AYIIHOM
OpOCTPAHCTBE IOJ AeHCTBHEM
OpHTAXKEHUA K 3eMlle, a = g
IIpoexmus y
CKOpPOCTH A @)
g
0
Y, =gk
3axoH H3Me- gtz
HeHHA KOOpaH- y |
HATHI 2
Oyts L

Tabruuya 6
ABvxeHune Tena,
GpoLIeHHOr0 BepPTUKaNIbHO BBEpPX

IIpoexnusn /Y
CKOPOCTH y |
£y
Uy
@)
0
v, =1, — gt
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Oronvanue mabauysvt 6

3akon HaMe-
HeHHs KOOpAH-

2

=yt —>—
Y=0, 2

Tabauua 7

PaBHOMEpHOEe ABUXEeHWe NO OKPYXHOCTH

epuon Bpems ogHOro mosHOro o6opora
spamennusa T ¢
P[] =
Yacrora Ypcno DOJHEIX 000pOTOB
BpameHni B eQUHHIY BpeMeHH
JIuneiHan 21R
CKOpPOCTH v= T
Yrnorasn 2n
CKOpOCTH w= ?.,“
CeaAsp AAHEH- v =R
HOH H yrioBoi
CKOPOCTH
IlesTpocTpeMsu- v?
TeAbHOe a=—;
YCKOpeHHe R
a = w’R

17



IUHAMHUKA

Tabauya 8

OCHOBHbBIE NOHATUSA U OnNpeAeneHns

Huepraocts CaoiicTBO Tena, cocrosmiee
B TOM, 4TO IJIA HU3MEeHeHHSA
CKODOCTH eMy Heo06Xozumo
onpeseNéHHOe BpeMa
Macca, m Mepa ueEEpTHOCTH Tena,
[m] = xr, ckanaprEas BenHumHEA
Caoijictra 1) 3axoH coxpaHeHHs MacChl;
MAaccChl

2) e 3aBHCHT OT BEIGOpA CHC-
TeMBI OTCUETA (MHBADHMAHTHAA
BEJIMYHHA);

3) agguTHBHAA BelUYHHA M =
m; +my, +my...

=T [ = o

Mepa BzamMojelicTBHA Te,
BEKTOPHAA BeJIMYHHA

CBOMCTBA CHIIBI

PasHopeiicTByIOomeit cuioit Ha-
SBHIBAIOT CHJIY, KOTOPAs OKAa3bI-
BAaET Ha TeJI0 TAKOE JKe JNeHcT-
BHe, KaK M BCce JefiCTBYIOIIHE
Ha HEero CHJEIL.

18



Oxonyanue mabauyst 8

PaBHO#EHCTBYIOUIYIO CHJIY Ha-
XOAAT IO OPABHIY CJIOMKeHHA
BEKTODOB

F= F+F+F+

Tabnuya 9

Cuna ynpyroctu

Bec Tena

Cuna Tpenus

F_=F
Frp.max=uN

CronbxeHHA
Foy =N

19



' Tabauya 10
3akoHbl HbloTOHA

Ileperuit
3aK0H
HeioTona

CymecTByIoT Tak#ue CHCTeMEI OT-
cYyeTa, OTHOCHTENBHO KOTOPHIX

TeJia, He B3aMMOJAEHCTBYIOIIHE

C IPYTHMH TeJaM¥ HJIM B3aWMO-

e CTBHE KOTODBIX CKOMIEHCHPO-
BaHO, JBHTAIOTCA PABHOMEDPHO

U IPAMOJIHHEHHO WM MOKOATCH.
Takue cucTeMBI OTCYETa HA3LIBA-
10T UHEPIHAIBHLIMH.

Bropoit 3axon
Hsiorona

VYcekopeHue npAMO ITPOTOPIAO-
HAJIbHO PABHOIEHCTEBYIOMEH Bcex
CHJI, HeHCTBYWOINHX Ha TaHHOE
Teso B 00pATHO IIPONOPIHOHAIB"
HO Macce JaHHOTO TeJia
. F
a=—

m
PasHOIelcTByIOmAanA BCcexX CHII,
JIeHCTBYIOLIAS HA TeJI0, paBHA
H3MeHeHHI0 MMIIYJIbCA B eIHHA-
ny BpeMeHH

Tperuii 3akon

Herorona

Cuna neiicTBus paBHA CHJIE IpPO-
TUBOJENUCTBHA, 9TO CHJIBI OJHOH
NPUPOABI, IPUIOKEHHEIE K Pas-
HBIM TeJIaM M HANpABIEHHBIE

B IIPOTHBOIIOJIOXKHBIE CTOPOHBI
Fy, = -Fy

20




3AKOHBbI COXPAHEHHSA

Tabauya 11

OCHOBHBIE NOHATUA U ONpeAeneHnsa

Hmmnynse Teaa, p | p = mu, [p] = ¥r - M/c
HMIyIse CHIIBL FAt = Ap, [FAt] = H-c
Pa6ora A = F-+s-cosq, [A] = Ix
MomuocTs A
o p=2 [P]=Br
t
MexaanvecKan dusuuecKad BeJIMYHHA, Xa-
JHeprusa pPaKTepPU3YyIOmas cIocofHOCTE
Tell K COBEpIIEHHMIO PabOTHI.
E. =B +E
TorennuansEas | DHePrus B3AMMOAEHCTBHA.
dHeprusa B nozne TaxecTH 3eMIH

E, = mgh.
VYupyro nedbopMupoBaHHAA
OPYXKHAHA
2
k(Ax
5, A%)
2

21




Oxonvanue mabauys 11

Kunernueckan DHeprusi JBHIKYILIETOCHA Teja
3Heprusd muv?
E =——
: 2
Koadduuuent A,
IOJe3HOro n=—
JeHCTBHSA Aa

Tabnuya 12

3aKoHbl COXpaHeHUs

3axoH coxpane-
HHA HMITyJAbCA

B nzonmpoBannoil cucreme
m,U; + myU, = m,ii, + m,i,

AbGcomoTHO
Heynpyruii yaap

m,v, + myv, = (m, + my)u
11 2Vsz 1 2

3aKoH coxpaHe-
HHA MeXaHHYe-
CKOH 3Heprum

E,=E, + E_= const

Teopema
00 M3MeHeHMH
KHHeTHYeCKOH
SHeprumM

Teopema
00 H3aMeHeHHH
MeXaHHYecKon
IHePruH

22



OCHOBHBIE 3AROHBI
THAPOCTATHRH

Ta6ruuya 13
OCHOBHBI@ NOHATHUSA U onpeapeneHns

JlaBnenne F
P==,[P]=1a
S
3axon IlaBnenue, IpoUsBOAUMOE Ha
Iackana JKUAKOCTb MJIM I'a3, Iepeaércs

o BceM HANpaBJIeHHAM Oes Ha-
MeHeHHA B KaXKAVIO TOYKY KHI-
KOCTH MJIH rasa

T'upparawge- F
cKas MalIHHA L-"2 pypm

23



IIpodonxcenue mabauybe 13

I'mapocrarn- JlaBneHne *XHUAKOCTH Ha JHO
aecxoe H CTEHKH COCyJa PABHO IPOH3-
ARBIROHEE BeJIeHUI0 IUIOTHOCTH JKHIKOCTH
Ha ycKOopeHHe cBoGOJHOTO mame-
HHS M Ha BBICOTY CT0JI0A KHJ-
KOCTH
P = pgh
Saxon Hunkoctu, uMeomMe pasHyo
coob6maio- IJIOTHOCTb, YCTAHABIHBAIOTCS
MipLxes B coobLIamuxcs cocygax
COCYAOB

HA DAsHBIX YPOBHAX.

ho_ps
hy py

24




IIpodoaxcenue mabruywt 13

Boaa

B coobmarmoniuxca cocyjaax mo-
BePXHOCTH OIHODOXHOH JKHJKO-
CTH BCerga YCTB.BH.BJIHBalOTCH
HA OHOM yDOBHE

hy=h,

Atmocdeproe | JlapneHue BO3AYIHON 060OM0UKH
AaBneHHE Ha NOBEPXHOCTH 3eMJIH H HaX0-
OAMHAecHd Ha Hel Teja Ha3bIBA-
ercd arMoc(epHBIM JaBIeHUEM
HopmansHoe arMocdepHOe AaB-
JIeHHEe

P = 760 MM prt. cT., unu

P =101 300 Ila

25



Oxonuanue mabauyst 13

3axon
Apxumena

F = pgV

BriTankuBammas cHJa paBHA
IOIPOHUIBEAEHHIO IIJIOTHOCTH XHI-
KOCTH Ha yCKOpeHHe CBODOZHOTO
nafeHusa U Ha 00BEM IOTPYIKEH-
HOH 4acTH Teja

YcroBua naaBaHUA Teqa

pgv, = mg

26



MEXAHHUYECKHE
KOJIEBAHUSA B BOJIHbBI

Tabnuya 14
OCHOBHbI@ NOHATUA U ONpeneneHus

Mexanude- — TOYHO WM OPHUOIH3HTEIBHO
CKHe HoBTOpAIONIeecA NBHKEHHE, IIPH
KoneGanua

KOTOPOM TeJI0 CMelllaeTcA OTHO-
CHTENRHO MOJIOMKeHHA PaBHOBE-
CH#, OTKJIOHAACH OT HEro TO

B OfHY, TO B APYTYI0 CTOPOHY

CeoGogusie Kosnebanud, TPOHCXOAAINAE IIOJ
KoxeGanms JelicTBHEM BHYTPEHHHX CHJI CHC-
TeMEI

Marematnae- | Temo, mopBemeHHOe HA HHUTH,
CHRER pasMepsl KOTOPOr0 MHOI'O MeHB-
MARTHMEE Ile AJHHEB HATH

a)

27



IIpodonncernue mabauybt 14

T=2‘chI
g

Ipyxamasti | 'pys, npuKpeUIeHHEHH K Npy-
MAaATHHK JKHHEe
i i i
] 0 i
| BN
|! A Q:Q Qi Q"’"!A
: i :
2 ol i
o =
B
’m
T=2nr,|—
k
Tapmonnye- Konebanmsa, npoucxondiue mopy
CKHe JeHCTBHEM CHJIEI, IIPAMO IIPO-
ronebamua

NOPIMOHANEHOM CMEIeHHI0

4 HAUpaBJeHHOH B CTODOHY, IpPO-
THEOIIOJIOMKHYIO CMeIleHHI0, Ha-
3BIBAIOT FADMOHWYECKHMH KOJIe-
CaHuAMHA.

x = Acosw,t

-
a, =—wyx

28



Ipodonxncenue mabauyse 14

OcHoBEEIe X — OTKJIOHEeHHEe OT MOJOMKEeHHUS
napaMeTpel . [ pagHOBECHHA
EAPMORITYe- A — MakcHMaJbHOe CMeIeHHe

OT INOJOXKEeHHA PpaBHOBECHA

T — nepuop, BpeMsa OLHOIO
noJHOro KoaebaHuA

V — yacToTra, YHCJI0 KoJieDaHmi
B €JUHHIY BPeMeHH

KoxebaEmi

Buayxaen- Konebanusa, MpoHCXOAAIIHE O
HBle Kone6a- | reficTBueM BHeIIHEH mepuogude-
ckoit cunpl. Konebanua ABIAIOT-
cf He3aTyXalIIHMH, 9acToTa KO-
nebGaHUil paBHA YacToTe
BHEIIHero BO3OeMCTBHA, aMILIH-
TyZia 3aBHECHT OT COOTHOINEHHA
YacTOTHI BHENIHEr0 BO3JAeiCTBHA
¥ 4acToThl cobcTBeHHRBIX KoJsieba-
HHUI CHCTEMEI

Pezonanc flBnenune pe3Koro BO3paCTaHHA
AMILIMTYABl BEIHY:KAEHHBIX KO-
nebaHuil CHCTEeMEI IIPH COBIIafe-
HUM 4acTOThl COOCTBEHHBIX KoOJIe-
0aHWii ¥ 9ACTOTHEI BHEIIHEro
BO3JIeMCTBHA

Xon

£
=

29



IIpodonxcerue mabauypl 14

Mexannyue-
CKasg BOJHA

IIponece pacnpocTpaHeHHA Mexa-
HUYEeCKHX KoleGaHWA B ynpyroi
cpefe

THoe BONH

a) nonepeuyHksle BOJHB — BOJHEIL,
HanpaBJieHHe PAaCIpOCTPaHEeHHS
KOTODHIX NePHeHANKYJIAPHO Ha-
npaBlIeHHIO KOJeDaHUA JaCTHI

1 A [

6) MpoAOJIEHEIE BOTHEI — BOJHEI,
HaNpaBJIeHHe PACHPOCTPAHEHHS
KOTOPLIX COBIAJAET ¢ HANDABJIEHH-
eM kose0aHMA YACTHIL

ITpogoneHBIE ITonepeunsie
BOJIHBI BOJIHBI

IIpu pacmpocTpaEeHHH BOJH
OTCYTCTBYET IEPEHOC BEIecTBa

CymecTtBytor Bo | CymecTRyior
BCEX arperart- TOJBKO B TBEp-
HBIX COCTOAHH- | OBIX Tejax

AX BelecTBa

30




Oxonuanue mabauybt 14

OcHOBHEIE A 0

napaMeTphL v=— A=-—

BOJIHOBOTO /4 v

mpomecca

3ByK Yupyrue nponosbHBIE BOJHBI
¢ yacroramu ot 16 mo 20 000 I'm

Xapaxrepn- }

e 3 ®uzuyeckue Icuxohuanono
XapaKkTepH- THYECKHE Xa-
CTHKH PAKTEPUCTHKU
Amnnutyna I'pomxocTs
Yacrora BricoTra 3ByKa
Caexrp Tem6p

31



TEILJIOBBIE SABJIEHHUA

Tabauuya 15

OcHOBHBI® NONOXEHUS MOJIEKYNSPHO-
kmHeTuyeckon Teopum (MKT) Bewecrea
M UX onbiTHOEe o6ocHOBaHue

Honoaxenua MKT
CTPOeHHA BemecTBa

OnsiTHOE 000CHOBAHME

Bce BemectBa cocro-
AT U3 yacTHn (aTo-
MOB H MOJIEKYJI),

JlenuMoCTE BemiecTBa
Tennosoe pacmupeHHe
CMemnBaHHEe BOMBI

HaXOAATCA B Hempe-
phIBHOM Gecrnopsamod-
HOM (Xa0THYECKOM)
OBHXKEHUH. UeM
6oabIIEe CKOPOCTH
IOBUIKEHHsS, TEM BHIIIE
TeMIepaTypa Tela

MEKIY KOTODBIMH ¥ COHpTA
€CTh IIPOMEKYTKH
Monekynbl ¥ aTOMBI Hudbdysus

BpoyHoBCKOE IBHKE-
HHE

*OneiT IlITepra Mo
oIpeNieIeHHI0 CKOpO-
CTH IBMKEHHS MOJe-
Ky

Mexny MoneKynaMu
CYIIECTBYIOT CHLIBI
NPHUTAXKEHNA U OT-
TaJIKHBAHUA

«Crmnagues CBHHOO-
BBIX IHAJIHHAPOB
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IIpodonxcernue mabauybsl

15

BpoyHoBCKOE
JIBHKEHUE

BecnopanouyHoe ABH-
JKeHHe MHKpOCKonHYe-
CKMX BHIHMEIX B3Be-
MEeHHBIX B JKUAKOCTH
UM Tase YacTHI[ TBEP-
JIOTO BEIecTBa, BHISHI-
BaeMOe TeILJIOBBIM
OBUKEHHEM YaCTHII
JKHUAKOCTH WIIH rasa.
Br1j10 OTKDPEITO

B 1827 r. PobeproMm
Bpoyrom.

Huddysua

IIponecc npOHUKHORE-
HHAS MOJIEKYJ OfHOTO
BENIeCTBA MEXIY MO-
JIeKyJIaMHA APYyroro.
Iuddysma npoucxo-
OHT BO BCEX arperar-
HBIX COCTOAHHAX Be-
mecTBa. BeicTpee
BCEr'0 B rasax, MejJeH-
Hee BCero B TBEPABIX
Teaax.

CropocTE: mponecca
muaddysuAa 3aBACHT OT
TeMIepaType. HeMm
BEINIE TEMIIEPATYPA,
TeM OBICTpee NPOHCXO-
ouT nponece auddy-
3HMH. -
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Tab6auua 16

OcHOBHbIE€ CBOICTBA M CTPOEHUE TBepAbiX Ten,
XKUAKOCTEW U rasoe

ArperaTHoe COCTOAHME BEM[ECTBA

Teépaoe Eugxoe I'azooGpaa-
HOE

06sém Hmeer Hmeer S3aHEMa-
v coberBen- | coberBeH- | eT 0OBEM

HBII HEIH cocyna
Popma Hmeer IIpuan- puan-

cobcTBeR- | Maer MaeT

HYIO dhopmy dopmy

cocyza cocyza

Asnmenne | KomeGa- Koneba- ITocryna-
MOJeKYX TeJLHOE TeJIbHOe TeJIbHOe

OTHOCH- C H3Me-

TeJIbHO HEHHEeM

Y3J0B IIOJIOMKe-

KpHCTAJ- HUH pas-

JHMYEeCKOM | HOBecHdA

PEIETKA

34




Ta6auya 17

OCHOBHbIE BENWYNHLI, XapaKkTepusyiolme
Tennosble ABNeHUs

Temmnepary- PuzpuecKas BeJIMYHHA, XapaKrTe-
pat, T pH3YyIOmAan TEIUIOBOE COCTOSHHE
TeJa.

TeMneparypa HSMEpPSAETCS C IO-
MOIIBI0 TEPMOMETDA.

B ocHoBe ycTpoiicTBa TepMOMeTpa
JIEIKUT 3aBHCHMOCTh CBOMCTB TeJa
OT TeMIIepPaTyphl, B YACTHOCTH
CBOMCTBO TeJia PACIIUPATHLCA TIPH
HArpeBAHHMH.

Ixana Iexscua

OcHOBHBIE TOYKH IIKAJBI
TeMmnepaTypa TASHUS JIbAA, TPH-
HATas 3a 0 °C

TeMnepaTypa KHIEHHSA BOJEI,
npuHATad npu 760 MM pr. cTos-
6a za 100 °C

Paccroanue MeXIy 9THMH TOYKA-
vu pasaeneso Ha 100 paBHBIX 4a-
crei

3a elMHUINY TEeMIEepaTypsl IpH-
"Har 1 °C

AGconoTHas mKana (mxana
Kenneuna)

3a HONB IO 3TOM MIKaJie MPHHATA
Temuepatypa —273

1'C=1K

T=tC+ 273
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Oxonvanue mabnuyv 17

IMapameTpsi BenuunHEI, XapaKkTepHayioIiue

COCTOAHHA COCTOSAHME CHCTEeMBbl WJIH Teja.
K mapaMeTrpaM COCTOSIHHSI OTHO-
car pasaenune (P), 00bém (V),
remnepatypy (T).

Temwiosoe CocrosHMe CHCTEMBI, IIPH KOTO-

paBHOBeCHE POM mapaMeTphl, XapaKTepHu3yIo-

IMHe ero, OCTAIOTCA HEU3MEHHBIME
CKOJIb YTOMHO AOJTO IPH OTCYTCT-
BHH BHEIIHWX BO3NeHCTBHM.
CocTosHHEe TENJIOBOrO PaBHOBE-
CHS CHCTEMBI XapaKTePU3yeT Ta-
KOH mapaMeTp, KaK TeMIlepaTy-
pa. OcoGeHHOCTEI0 ABIAETCA TO,
4TO 3HAYEHHE TeMIEepaTyphsl BO
BCeX YacTAX CHCTeMEI, HAXOAA-
meicsa B COCTOSHHHM TEIJIOBOT'O
PaBHOBECHS, OJUHAKOBO.

Tabauya 18

BHyTpeHHAs 3Heprus. PaGora n Tennonepena4a
KaK cnocobbl U3BMEHEeHUs! BHYTPEHHEH SHeprumn

BayTpennan CyMMa KMHeTH4ecKoil 3Hep-

JHEPrud THH ABHKEHHS MOJIEKYJ Teja
H IMOTEeHOUANBHON SHEPIruM MX
B3aMMOAEeHCTBHA

Tennonepegaga Temnonepeaadeil Ha3EIBAETCA

cnocob M3MeHeHHA BHYTDEH-
Hell 3HepPrUM Teja NPH Iepe-
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IIpodonxcenue mabauyst 18

Jade SHEPTHH OT OAHOM Y4acTH
TeJla K PYTOM MU OT OJHOI'O
Teja K Apyromy Ges coBeplie-
HuA paboTel

Kommuectso KonmuecTBeHHAasA Mepa TeIIo-
TennoTHl, Q nepemauu [Q] = 1%
VnensHasn Q [ ]

MKOCTH, c=——, |¢|=1]x/xkr K
Temoe ¢ AT T/
Temronposox- Ilponecc mepegauyn saHEPrHH
HOCTB OT OZHOTI'O Teja K APYyromMy

HIHA OT OJHOH YACTH Teja

K Apyroi Giraropapsa TemJOBO-
MY ABHIKEHHIO YACTHI[ HA3BI-
BAeTCA TEIJIONPOBOJHOCTBIO.
TenonpoOBOAHOCTE CYIIECTBY-
€T BO BCeX arperaTHbelx COCTO-
AEuax semectsa. Hanboiab-
meil TemJIoNnpPOBOAHOCTHIO
o61agaoT MeTaslabl, Hau-
MeHbIIeH — CHIBHO paspe-
JKeHHBIe I'asbl.

KomBexmusa Bun Temwronepenaud, IpH KO-
TOPOM SHEPrud mepegaeTcd
CJOAMH YXHIKOCTH HJIH I'asa.
KoHBeknua cBA3aHa C Iepe-
HOCOM BeNIeCTBa, I03TOMY
OHA OCYINECTBIAETCHA TOJBKO
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OxoHuaHue mabauyst 18

B MHAKOCTAX M Iasax,
B TBEDHABIX TelaxX KOHBEKIHSA
He IIPOMCXOJMT.

Hanygenue

Ilepenaua sHeprum mocpexpcr-
BOM 3JIEKTPOMATHHTHOI'O HM3-
JIy4YeHHS B HHPPAKPACHOM
Juanazose. A mepegauu
SHepr¥H, TAKUM 00pasoM, He
Tpebyerca Kaxou-imbo cpe-
Ibl. OTa Temionepenadya Mo-
JKET OCYIIeCTBIATHCA H B Ba-
Kyyme

Tab6auya 19

3akoH COXpaHeHMA B TeNnNnoBbiX nNpoueccax

Ypasmenue CBaA3bIBAET KOJTHWYECTBO TEILIO-
TEeNJI0BOro THI, HOJYYeHHOE OOHHAM TeJIOM,
Gananca ¥ KOJIMYECTBO TeILIOTH, OTAAH-
HOE [PYTHM TeJIOM IOpH TeILIo-
ob6mene. IIpu aToM B Temnoo6-
MEHe MOT'YT y4acTBOBATH He
ABa, a Tpu u GoJsee Tes.
Q +Q,+Q +.... =0
ITepsurit Wzmenenue BRyTpeHHel 3Hep-
3aKoH I'MHA CHCTEMEI IIDM MEepexofe U3
E"“M’""“"" OLHOTO COCTOSIHHA B APYI'Oe paB-

HO cyMMe pabGoTEI, COBEpIIEHHOMH
HaJ CHCTeMOH BHEIIHHMH
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OxonyaHue mabauyst 19

CHJIaMH, H KOJIHYeCTBOM TEILIO-
Thl, NepeJaHHOI'0 CACTEeMe

AU =@Q + A,
A =-A’, A> — pabGora camoit
CHCTEeMhbI
Q=AU+ A
Tennosoit VerpoiicTBO, COBepIIANOIIEe pa-
AEBHIaTeNh Gory 3a cuéT BHYTPeHHEH sHeD-

TN TOIIJIMBA, HA3RIBAETCHA Tell-
JIOBBLIM JBHTATEJIEM.

JI1060i1 TEII0BOM ABUrATENH CO-
CTOWT M3 HArPEBATENA, XOJOTHIb-
HHUKa H pabouero Tesa. B xagect-
Be pafouero Tejia MCIOIb3YETCA
ras WM 1ap, MOCKOJIBKY OHH XO-
POIIO CHKMMAIOTCH.

| HAI'PEBATFJ’IbJ [XOJ'IOJJW'IbHHK

Q Q

Pabouee) A
Teno

KIIJ{ Temwiogo- A

ro XBUraTelsa Q,

Jna upeanbHOrO TeNJIOBOTO
AsuraTead 6es moreps

A= Q,—|Q,, a:Ql__l_Qﬂ.]
Q
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Oxonvanue mabauyst 19

Yaeanunan PDusnyeckas BeJHUUHA, NOKAZHI-

TenIoTA BalOmasg, KAKoe KOJIMYEeCTBO Tell-

cropamuas " | TOTHI BEIENAETCA NPH NOJHOM

TOILIMBA ¢ &
CropaHHHM TOILIHBa Maccoi 1 kr
[a] = Dx/xr

Temwnora Q@ =qm

CropaHusa

ToIHBaA Q

Ta6auya 20
ArperartHbie npespalieHns

ITapooGpazo- | Ilponecc npesBpameHnus BemmecT-

BaHHE Ba M3 MHUJAKOIO COCTOSAHHASA B ra-
3o000pasHoe.

Konpenca- ITpouecc npespamenns BemecT-

nEs Ba M3 rasoco0pasHOro COCTOSHHSA
B XKHAKOE

Hcnapenue IIponece npeBpamesEus KHAIKOCTH
B razoobpasHoe COCTOSAHHE, IPO-
HMCXOAAMMK ¢ IOBEPXHOCTH KU~
KOCTH IpH mM000# TeMIepaTtype
(«MensienHOE» napooGpaszoBaHue).
CropocTh nponecca mcnapesus
3aBHCHT OT

— IJIOIIAAH IMOBEPXHOCTH SKHJ-
KOCTH;

— TeMIepaTypsl JKHIKOCTH;

— [ABHDKEHHS BO3AYyXAa HAJ 10-
BEPXHOCTBIO KHIKOCTH;

— COpTa KHIKOCTH.
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ITpodonxcenue madruyve 20

Kuneaune IIponecc mapoobpasoBaHnsA, Ipo-
Hcxogamel mo BceMy o0BEMY
JKHIKOCTH, IIPH MOCTOAHHOH TeM-
neparype U NOABOMAE PHEPrHH
u3pHe. TeMneparypa KuneHUsA
3aBHCHT OT BEJIHYHHEBI ATMO-
cthepHOro AaBiIeHHAA

YaeanHan KoamgecTBo TEILIOTHI, KOTOPOE

Temnaora HeobxoguMo coobmuTs 1 Kr

mapoobpazo- | woqyoerTH, 9TOOH IPEBPATHTE

s ero B ras OpH TeMIeparype KH-
nenud. [L] = 1x/kr

Temnora @ =mL

napoobpa3zo-

BAHHA

Junaamuge- Ecnu KHAKOCTE HAXOAHUTCS B 3a-

CxRoe KPBITOM COCYJie, TO C TeYEHHEM

PABROBOCHSD BpEMEHH YHCJIO MOJIEKYJ, IOKH-
JAIONHX KAAKOCTh, CTAHET paB-
HBIM YHCJIy MOJEKYJ, BO3Bpama-
omuxcsa B Heé. B aToM cayuae
HACTyIaeT JUHAMHYECKOe PaBHO-
BeCHE JKHUIKOCTH C €€ mapoM

Hacsumes- Ilap, HaxopAmMiACA B COCTOAHHH

HELH nap NAHAMAYECKOT0 PABHOBECHA
CcO cBOEH HHIAKOCTHIO

AdbcomoTHAR ILnoTEOCTE HEHACHIIIEHHOI'O

BIAKHOCTD P

mapa, cojepikalnerocs B aTMo-
cepe IpH JAHHOH TeMIlepaTrype
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ITpodoaxcenue mabauyse 20

OTtHOCHTENE-
Ha¥ BIAK-
HOCTB, @

OTHOIIeHHe MIOTHOCTH HeHACHI-
ImeHHOr0 BOAAHOIO mapa P K

ILIOTHOCTH HACHIIMIEHHOrO BOZAA-
HOro napa p, IpH JaHHOH TeM-

nepaType
_— 2

Po

IIponecc npeppamenusa Bemect-
Ba U3 TBEPAOrO B COCTOAHHSA

B JKHJKOE

IIponece, nponcxogamuit npu
IOCTOAHHOH TeMmepaType, Hasbi-
BaeMoi TeMIePATYpPO# ILIaBJe-
HHUA

Kpucrannn-
3anms

IIponecc mepexona U3 RHALKOTO
cocroAHua B TBépaoe. Ilpomece
IPOHMCXOANT NPH NOCTOAHHOH
TeMIepaType, HasbiBaeMOH TeM-
IepaTypoil KpUCTAJIM3aIHNH.
Temneparypa KpHcTalIH3amHu
paBHa TeMIeparype ILIABIeHHA

Yoensnan
TeIIoTa
IIaBJICHHH,

KommgecTBo TemnoTei, Koropoe
HeobOxoauMo coobmuTe 1 Xr kpm-
CTANLTUYECKOTO BeI[eCTBa, UYTOORI
NPEBPATHTE €TI0 B JKHAKOCTE NPH
TeMIlepaType IJIABJICHHU.

[A] = 1% /xr
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Oxonuanue mabauysvt 20

Temnora Q = ml

ILIABJIeHNS,

Q

Tpaduge- IIponecc HarpeBaHHUA-KHIIE-
Croe HHA — KOHJEeHCAIlHH
Haobpame-

BB — kunenue

JE — koHzeHCamuasa

IIponmecc HarpeBaHHA-IUIABICHHAS
¥ KPUCTAJLIH3AIHH

BB — niaBienue
JE — xpucTaxIazamus
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IJIERTPOMATHUTHBIE
ABJIEHUA

Ta6auya 21

AnexTpu4ecKne SIBNeHUs

3apAXHI OTTAJNKHBA-
oTcH

— pa3HOMMEHHBIE
3apANLl NPHTATHBA-
0TCH

DmeRTpHIeCKHI g, [a] = 1Kn

3apan

DdneMeHTaPHBIH MusHMaTbHBIA HEAeINMbBIA
AIeKTPpHIECKHH sapAg e = 1,6 . 10'19 RJ.[
3apan

dnexTpudecKui g=+Ne,

3apaAj AHCKPeTeH

— OXHOHMEHHBIC

o0~ -‘o0-

oo oo

3axon Kynona

F= legZ
r

3aKkon coxXpaHeHN

2JIeKTPHYECKOro
3apajpa

B usonmpoBaHHOI cHCTeMe
anrebpanmdyeckas cymMMa
3apAf0B €CTh BeJIHMYHHA
IOCTOSTHHAS

gy t g, + g3+ ... = const
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Ipodonscenue mabauys 21

dlexTpHYeCKoe IoJe

Hanps:xeEHOCTE
IEKTPHIECKOT0
noas — CHJA,
AeHCTBYIOMIAS HA
npo6HLIi 3apan,
TOMeIeHHbIH

B IAHHYI0 TOYKY
moas

DneKTpHIeCKoe Ioje
OMHOTHOI'O JJIeK-
TPHYECKOT0 3apana

DIeKTpHIECKOe moJe
ONHOHMMEHHBIX
3apAmnoB

dneKTpHYIecKoe IoJie
PAa3HOHMEHHBIX
3apAKOB

IdnerTpHYecKoe moje
JABYX IPOTHEOIOIOXK-
HO 3aPSKeHHBIX
IIOCKOCTeH (omHEO-
POXHOE MoJie)

CusoBas XapakTepHCTHKA
3JIeKTPHYECKOT0 IO

E-E [E1-1 H/xn
q

fiBnenHe deKTpH3A-
nHH

IIpomecc mepepacrpepene-
HHSA 3JIeKTPUYEeCKHX 3apHA-

— TR 0B (37IEKTPOHORB)

— CONPHUKOCHOBEHHE;

— 4Yepe3 BIHAHHE

IIpoBogEMKH BemecTBa, B KOTOpPBIX

ecTs CBODOZHEIE BIIEKTDH-
YecKHe 3apsaanl (MeTaJlIbl)
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Oxonvanue mabauyvt 21

JMAHaaeKTPHKH BemecTBa, B KOTOPBIX OT-
CYTCTBYIOT CBOOOAHEIE
JIEKTPHYECKHE 3apAMbl.
(900HHT, CTEKJIO H mp.)
Ta6ruya 22
IneKTpUYeCKuii ToK
DiIeKTPHIecKui HanpasnerHnoe gsusxenue
TOK 3apsyKeHHBIX J9aCTHIL
Heiicreas TENNI0BOe;
JIeKTpHIeCKOoro MATHHTHOE;
TORS XHMHAYECKOoe
Cuna toxka I q
I==,[11=1A
t
Hanpaxenne U A
_ v=2,[U]=1B
q

Conporusnenne R

pl
R=E, L
S [R]=10m

Pabora anexTpH-
4eCKOro TOKa

A =1Ut, [A]l =1 Ix

MomHoCcTS
IEKTPHIECKOTO
TOKa

P:-:i, [P]1=1 Br
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Oxonuanue mabauyst 22

3akon Oma I U
"R
3axon moyas — | @ = IRt
Jlemna
IlocaenoBaTens- ' l I
HOe CoeqHHEeHHEe l|""'"|
NPOBOJHHKOB )
l R2 R1
1 I 1
e i} LI
IL=I,=1
U=U,+U,
R=R, +R,
IMapannexsnoe |
coeTHHEHHEe ﬂ""l%
NPOBOAHHKOB /
Rl h
1
U
R2 i
IR
I=1I,+1,
U=U, =U,
1 1 1
_.._=__.+_
R R R,
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Tabruya 23
MaruuTHele SBneHus

MarsuTrHEIe

TIOJIIOCEI {”

N — cesep-

HEI MarsuTsl pa3HOMMEHHEIMH IO-

S — 1oxunui JI0CAaMH NPHTATHBAIOTCH, a Off-
HOMMEHHBIMH OTTAJIKMBAIOTCH

MarsnTHan F

B
R j7
[B]=1 H/A-m=1 Tx

wj

hs -

JImHWE MarsuTHONH HHAYKIHH
BCErma 3aMKHYTBI

Cnna Ammepa, F | F, = IBLsino

Cuna Jlopesma | F, = qvBsino
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ITpodonxcenue mabauyve 23

IIpasaao
«JIeBOH PYKH»

Ecam pacmonoxuTs neByio pykKy
TaK, 9T00BI YeThIpe nansna OBLTH
PacnoJIoKeHs! 110 HATPARJIEHHIO
TOKA B IPOBOJNHHUKE, COCTABIAIO-
Iasd BEKTOPA MATHUTHOHM HHIYK-
UM, NePIeHIHKYIAPHAS IIPO-
BOJHUKY, BXOAWJIA B JIQJIOHb, TO
ororayTelii Ha 90° Gonbmoii na-
Jiel yKaXkeT HalpPABJIEHHEe CHJIEL,
AeiicTByIomei Ha IPOBOIHHUK.

Onsir 9perena | [IpoBOAHMK ¢ TOKOM CO3AaéT
BOKPYT ce0bd MarEMTHOe moJie
I
Ilpasuiao Ecnu Bpamarte pyuky GypaBum-
Oypapauka Ka I10 HANIPaBIeHHI0 TOKa

B paMke (BHTKe), TO €ro moCTy-
naTelbHOE NBHXXEeHHe IIOKaXXeT
HanpasJieHHe BEeKTOpa MarsuT-
HOH MHAVKIHH
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Oxonvanue mabauuybe 23

Ecau HanpasjeHHe IOCTyna-
TeJILHOTO JBMKeHus OGypaBumKa
COBNAZAET C HAnpaBJeHHeM
TOKA B IPOBOJHUKe, TO Bpaume-
HUe PYYKH OypaBYHMKa COBIAJAA-
eT ¢ HampaBJieHWeM BeKTopa
MATrHMTHON MHIAYKIOHH.

Al '
— e

y

_B..
' ﬂL -Lz

BaauMoaeiicTBHe TPOBOJHHUKOB
C TOKOM
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Tabauya 24
INeKTPOMarHUTHbIE ABNEeHUs

OneiT
Dapanen
HAsnenue fiBleHHe BOSHUKHOBEHHS TOKA
IeKTpo- . B 3aMKHYTOM IPOBOJHHKE IIDH H3-
MATHHTHOM | yeonenms MATHHTHOTO TIONS, IPO-
HHIYKIHH
HUBBIBAIOMIEr0 KOHTYP IPOBOJNHU-
Ka, HaseIBaeTcs
IeKTPOMArHUTHON HMHAYKIHER
IIpaeuao HampasneHue WHAYKIHOEHOTO
Jlenua TOKA B KOHTYpe 3aBHCHUT OT Ha-
IpaBJIeHUA ABUKEeHHA MATHMTA.

51



Oxonuanue mabauuyst 24

WaayKnuoHHELH TOK BCETAa HMeeT
TaKoe HAIpAaBJIeHHe, YTOORI cosza-
BaeMOe MM MATHHUTHOE IIoje mpe-
NATCTBOBAJIO M3MEHEHWI0 Mar€HuT-
HOT'O II0JIsI, BEI3BABIIEro
NOosABJEHHe 3TOT0 TOKA.

HBI MOTOK

@ = BScosa, [®] = 1Tn-m* = 1B6
g,

Arnenwne
CaAMOHH-

Ecnu B caMOM TTPOBOJHHKE H3Me-
HAETCHA CHJA TOKa, TO BOKDYT Mpo-
BOJHMKA CYIIECTBYeT epeMeHHOe
MATHHTHOe I1oje. 3TO Ioje mopo-
#IaeT B IPOBOSHHMKE HHAYKIHMOH-
HBII TOK, KOTOPBIH HA3LIBAETCA
TOKOM CAMOWHIYKIMH, & ABJIEHHE
BOSHUKHOBEHHA TAKOrO TOKAa —
sIBJIeHHEeM CAMOMHAYKLIHH.

Ta6auya 25

SnexTpomarHuTHble Konebauusa

Koxnebatens-
HEI KOHTYP

Ilens, cocToAmAaA U3 HOCHEN0"
BATEJILHO COSJMHEHHBIX KATyII-
KH MHIYKTHUBHOCTH L M KOHIEH-
caropa C
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ITpodonxcenue mabauyse 25

1

Ieproxn cBOGOAHEBIX 3EKTDO-
MAarHMTHEIX KoJeGaHui

T =2rJLC

L C

OnexTpomar-
HHTHEBIE
BOJIHEI

IIpomece pacnpocrpanenuns me-
PHOJHYECKH M3MEHAIMEerocsa
3JIEKTPOMATHHTHOI'O TOJA Ha-
3bIBAETCA JIEKTPOMATHHTHOI
BOJIHOH
JmMHA BOMHEI — pacCcTOAHHME, HA
KOTOpPO€ PaCHPOCTPAHAETCS 3JIEeK-
TPOMArHHTHAA BOJHA 34 BpeMs,
PaBHOE NepPHOAY KoJebaHmit
A=cT

c

<

Tpauchopma-
TOp

CranuonapHoe ycrpoiicTso,
npeobpasyionee cHIy IepeMeH-
HOT'O TOKa M ero HanpaxXeHHe

| Il LN,
o = =
::—_-,; D
U & =P U,
<=,; <D
[ — —_D
= =
P15
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Oxonuanue mabauyvt 25

1. IlepBuyHasa xaTymka I mox-
KJIH4YaeTcda B CeTh.

2. Ko Bropumunoit karymxe II
TMOZKIIOYAI0T HATPY3KY

3. CransHOH cepiedHHK H3r0-
TOBJEH U3 HAGOPHEIX ILIACTHH
B3aKoH XOJIOCTOr0 X0Ja TpaHC-
topmaropa (nens BTOPHIHOM
KATYIIKH PA30MKHYTA)

I,=0

Baxon pabogero xona TpaHc-
dopmaTopa

UL

U2 Il

KoapdunuenT TparchopManun
A

U,
Iloppimalomuii TpaECcHOPMATOD
k<1
Tlormxaronuii TpascdopMaTop
k>1

KIII TpascdopMaTopa

=2 100%
IlUl
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I'EOMETPHYECKAdA
OIITHKA

Tab6auya 26

OCHOBHBIE 3aKOHbBI
U NOHATUA NreOMEeTPUYECKOH oNTHKK

Hcerounukn
cBeTa

Teno, uanyuaiomee cBeTt, HA3BIBA-
0T ucmovrHukom céema. Uerounn-
KH CBeTa MOMKHO KjaaccHbHIHpo-

BaTk.

HcrounHkH cBeta

eCTeCTBeHHbIE | HCKYCCTBEHHBIE

Tennosrie

Connne, 3Bé-
34BI, MOJHUA,

JlaMna Hakammu-
BaHHA, CBeYH,
njaaMsa rasoBoM

rOpesKH
JIroMHHecHeHTHBIe
CeeTnauku, JroMuHecneHT-
THHIAYIOKHX HEIE U rasoBBIe

JIAMIIBI

Hcrounukn or-
Pa:XEHHOTO CBeTa

3emns, JIyua, rena Conneunoit

CHCTeMBI
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I podoancenue mabruybvr 26

3axon B ogHOpPOAHOI mpO3padvHOM cpene
el CBeT pacnpocTpaHsAeTcsa NPAMOJIH-
“::::2" HeiHO
TR | B ?
CcBeTa

S
3akxoH VYroJa nafeHus paBeH yriuy oTpa-
3epKaJLHO- JKeHud.
‘;ﬂmm' Ianaromuit Jy4, OTPaKEHHEBIH

JIy4 ¥ NepuneHfgHKyasap, BOCCTaB-
JIEHHBIM B TOYKE HNaJeHHA K oTpa-
JKALEeHd MOBEPXHOCTH, JIEXKAaT
B ONHOH IJIOCKOCTH.
A 64 B
(¢4
(8)
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IIpodonxcenue mabauuyst 26

Paccesnanoe

OTpakeHHe
a) A 3ep-

KAJLHOH MOBEpPX-

HOCTH 3aKOH
OTpa’keHHus
EBINOTHACTCS;

6) a5 HeOTILIM-
doranHOH
HNOBEPXHOCTH
3aK0H OTPaXKeHHA
He BRINOJHAETCH
H NapaJiieJbHbIH
OYy90K Opu
OTpasKeHHH
CTAHOBHTCH
HenapaJiebHbIM

3aKoH mpeJxoMie-
HHMHA CBeTa

L

c

AGCONIOTHEIH MOKA3aTeNb

OpeoMJIeHHA cpenbl — ¢Gu-
3UYecKas BeJHMYWHA, pABHAA
OTHOLIEHUI0 CKOPOCTH CBEeTa

B BaKyyMe K CKOPOCTH CBETa
B JaHHOH cpejge:

n=—
v
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Oxonuanue mabauyst 26

OrtHomeHHe CHHYCA YIVIa MafieHHs
K CHHYCY yIVIa IpeJIOMJIeHHS DaBHO
OTHOIIEHHUIO NOKAa3aTeNiedl mpeaoM-
JIeHHs BTOPO# cpefibl K MepBOM:

sina _ ny

siny n

Ilagatomuii JIy4, IpeJIoMIEHHBIA
Jiyd ¥ NepHeHJHKYyIAp K IDaHHIe
pasfena ABYX Cpel B TOUKe maje-
HUA JIeKAT B OJHON ILJIOCKOCTH.

oTpakeHHe

flBieHHe oTpaskeHHA cBeTa OT ON-
THYeCKH MeHee ILIOTHOM Cpejsl,
IpH KOTOPOM IIpeJIoMJIeHHE OTCYT-
CTByeT, 2 HHTEHCHBHOCTE OTpa-
EHHOI'O CBeTA IPAKTHYEeCKH paB-
HA MHTEHCHUBHOCTH Najalomero.
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Tabnruuya 27
3epkana, NPU3mMbl, IMH3bI

IInockoe
3epKaJIo

Hpuama.
Xoa myueii
E NpH3Me

Yron ¢ MexIy rpaHAMH OpPHU3-
MBI, HA KOTOPHIX IIPOHCXOXHUT

npejioMJIEHME CBETa, HA3HLIBAIOT
NPeNOMAAIOUUM Y2TIOM
npusmot.

JIyu cBera majaer M3 BO3AYXA
Ha rpadb AB npusmer, npe-
JIoMJIsieTCH, OTKJIOHAACH

K OCHOBaHHIO NpuaMsel (Y, <0,).
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IIpodonxcenue mabauysvt 27

Ha rpass BC ayu nagaer nog
YTJIOM O.,, KOTOPBIH MeHbIIe
NpeAeabHOro yIia IOJHOro
BHYTPEHHEr0 OTPaKeHHHA, Ipe-
JIOMJISAIETCA ¥ BBHIXOMHT B BO3-
AyX, elé cCHJIbHee OTKJIOHAACH
K OCHOBAHHWIO MPHU3MEL (0l5<7Y,).
Hsyuenme xofa aydeil B Tpe-
YIOJILHOH CTEeKJISIHHOHW NpH3Me
MO3BOJIAET CHAENATE CleAyloIHe
BBIBOJIBI:

— Opu3Ma OTKJIOHAET Jy4, Mma-
najomuil Ha Heé W3 BO3AyXa,

K OCHOBAHHIO;

— YroJl OTKJIOHEHUA JIyda TeM
f6onpine, ueM DoJsbile OpeoM-
JAIMAR yron npusMel B abco-
JIOTHEIH IOKa3aTellb NpeoM-
JIeHHs BellecTBa, H3 KOTOPOTo
OHA CAeNaHA.

Ecnau npenoMadomual yroa
npu3Mbl OOJIBIIE IIOJHOrO yIJia
BHYTPEHHEIO OTpaiKeHUdA, TO
XOJ JTy4eH MOoKa3aH Ha PHCYH-

1\r2C
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Ilpodonxcenue mabauyst 27
6) B
2
1
- 2
A C
Jucnepcusa 3aBHCHUMOCTE ITOKA3aTens mpe-

JIOMJIEHHA OT YaCTOThI Iazar-
1iero ceeta

OneIT MO pasnoxeHuio Genoro cBeTa B CHEKTP

\ KpacHbiit
OpaHxesbilii
Ceev KEnTbiii
3enéHsiin
lonyGoia
Cunnia
DuoneToBbIv

Mpuama

Juassl. THosr
JIMH3

JIMH3EI — MpO3padHOe Telo,

orpaHMYeHHOe AByMdA chepude-
CKMMH IIOBEPXHOCTAMH.

o} /\02
G [6) G
a) \/

_

o
L.x

6)
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IIpodoaxcenue mabauyst 27

G 0 G

G O C

6)

OcHoBHEIE
JHHHH H TOYKH

CyumiecTByIOT ABa THIA JIMH3:
Cobuparomue JAH3BI — JIUH-
3e1, npeobpasyloniyue napaji-
JIeJIbHBIH IY4YOK CBETOBBIX JIY-
yeil B CXOAAMMHCT
PaccenBarmoniue JUH3bl — JIMH-
3el, npeofpasyoliae OIy4Y0K
CBETOBBIX JIV4el B pacxopid-
muics.

b e
O P

e
o
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IIpodonxcenue mabauybt 27

Touka O — onTHYecKHH HEHTD

JIMHSEL
Touka F' — ruasHBI dokyc
JIUHSEI
C,C, — rmaBHAA onTHYecKas
och
IocTpoenue Jyu, napannensruviii zna6Hol
H300pakeHns Onmu4ecKotl 0Cy, MPeJIOMIAACH
B cobupatomedi | g ;ypse mpOxOZHT uepes eé
JHH3e

TIaBHEIA GoKyc.

Jyu, udyuwsuil 4epes onmude-
CKUll Yyenmp MOHKOU NUHSbL,
IPOXOAHUT Yepe3 Heé, He mpe-

JIOMJIIAACE.
2
0
h H
| 3 1
A 1
2 \‘
F 0
N
2
Al‘
\A'
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Oxonvwarue mabauubt 27

IocTpoenne Jyu, napanrnenvrblii 21a6HOU
u3oGpaxenns OnmuYecKkoll ocu, NpeJoMIsaaACh
B DRCOPRERI0- B JIMHBe, BEIXOIUT Kak ObI U3
ImeH JHH3e
MHHMOT0 TJIaBHOTO (oKyca.
Jyu, udywui wepes onmuue-
CKULL Uenmp MOoHKOU AUHSIbL,
NPOXOAUT Hepe3 Heé Gea mpe-
JIOMJI€HHA.
Dopmyna C
TOHKOH JIMH3EI A
2F 'B F 0 2F B
: K
' d ' f :
I 1. 1
—_—t—=
d f F
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Ta6ruya 28
OnTtuyeckue npubopsbl. Mas. Hepocrarku spenus

PoToanmapar ne

B
]I ' FA
A

F F O oF
4

JuanpoexTop B AC

A o 2F

B
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ITpodonscenue mabauyse 28

Jdyna

I'nas.
Crpoenne

raasza

1. poroBuna

2. XpycTraauk

3. MIHApHASA MBIMINA
4. ceTuaTKa

5. pagy:xHaA 000m049Ka C OTBEP-
CTHEeM-3padyKoM
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Oxonyanue mabauust 28

Banzopyxocts

Hzobpaxenue npeaMera, HaxXo-
asmerocs Ha 6eCKOHEYHOCTH,
rmosiydaeTcsa He Ha ceTdaTke,

a B CTEKJIOBHIHOM TeJje

0

J1A KOPPeKIHN NPHUMEHANTCS
OYKH C OTPHIATENbHON OonTHYe-
CKOM CHJIOH

3
i —=
—

/

x

HAansroz0p-
KOCTh

Wzo6paskenne npegMera, HAXO-
AAerocsi Ha 0ECKOHEYHOCTH,
IOJYy4YaeTcsa 3a CeTUYATKOM

0

" 0 18

Jna KOPPeKIHUH NPUMEHATCH
OYKH C MOJIOKHUTEJIBHOH ONTHYe-
CKOHl cHJION
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KBAHTOBBIE SIBJIEHHUSA

Tabauua 29

CrpoeHue atoma

Onsrr 1. PaguoaKTUBHBIA HCTOYHHK
Pezepdopna | 2. Bojoraa doabra

3. JIroMHHECHHDPYIOIHH 9KpaH

4. Muxpockon

4

Monens Mopens aToMa, NOABHBIIAACA
aroma B pe3yJibTaTe aKCIepUMEeHTAJBLHO-
Pezepdropaa

0 M3yUeHHA BHYTDEHHEH CTPYyK-
TypHl aToMa, OblIa TpeAIoKeHa

B 1911 r. 9precrom Pezepdopaom.
B coOTBETCTBHU C 3TOH MOJENBIO
B IEHTpE aTOMa PACIHOJIOMKEHO I0-
JIOMKUTEJIBHO 3apsKeHHOe aTOMHOe
AAPO, B KOTOPOM COCPef0TOYeHA
IMOYTH BCS MACCA ATOMA, BOKDYT
AApa BpallapTces 3eKTpoHsl. OHK
OBHIKYTCH BOKPYT AApa, mIoxobHO
TOMY, Kak IIaHeTHl ofpamatorcsa
Bokpyr Conuna.
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ITpodoaxncenue mabruysvr 29

IToaroMy 2Ty MOAenb Ha3hIBAIOT
naanemaproi modenvio. Tak Kax
aToM HeWTpaJeH, TO YHUCJI0 BHY-
TPHATOMHBIX 3JIEKTPOHOB, KaK

M 3apAj AAPa, PABHBI NOPALKOBO-
My HOMEpPY 3JIeMeHTA B HepHOIH-
YeCKOH CHCTeMe.

Hor

ITonoxxuTenbHBIA HOH — aTOM,
NOTEPABIIAHM OAMH MM HECKOJBKO
3JIEKTPOHOB

OTprnaTensHEIA HOH — aTOM,
NIpHCOeANHHBIINHA OAWH HJIHA He-
CKOJIBKO 3JIEKTPOHOB

HOHBI — 5T0 NOJ0XKHUTEIBHO
HJIH OTPHIATENHHO 3apsxXeHHBIE
YacTHIEI, B KOTOPEIE NpeBpamna-
I0TCH ATOMEI WJIM IPYOOEI aTOMOB
B pe3yJbTATE OTHAYM HMJIH IOPHCO-
eOHHEeHHS DJIEeKTPOHOB
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ITpodonxcenue mabauyse 29

IOM, MHIKOM
COCTOAHHH, a
TaK¥¥e CHJBHO
CXAaThle rasbl

aTOMAPHOM CO-
croaanu. Uso-
JIEPOBAHHEIE
aTOMBI M3JIy4a-
0T CTPOro
onpefieIéHHLIE
JAIAHBEl BOJH

HacTiubl WOH

Cnexrpst CoOBOKYIIHOCTS 3JIEKTPOMATHUTHBIX
HCmycka- BOJIH, U3JIy4aeMbIX BelleCTBOM
Bhs IIpH JKaHHOH TeMIepaTrype

CrnexTpsl H3XyYeHHA
Henpepuieabii JIuneiaaTeiii IMoxocaTsii
HenpeprisHbie |JImHEH4aTHIE ITonocareie
CHEKTPEI JAIOT |CHEKTPHI AAI0T | COEeKTPEI, B OT-
TeJjia, HAXOAA- |BCe BeIecTBa B |JIMYHE OT JIH-
myecda B TBEp- |rasoofpasHoM |HeHdJaThIX cHek-

TPOB, CO3AAIOTCA
He aTOMaMH, a
MOJIEKYJIAMH,
He CBA3AHHBIMH
unu ciaabo cea-
3aHHBIMH JIPYT
¢ Jpyrom
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OxonuaHue madauybt 29

Cnexrpsl
TIOTTIoNe-
HHA

9TO COBOKYIIHOCTE 9acTOT,
IOornomaeMblX JAHHBIM
BemiecTBOM. BemecTBo moriounjaer
Té JJHHHMH CIEeKTpa, KOTOphIe

¥ HCOyCKaeT, ABJIAACH
HMCTOYHHKOM CBETA.

CrekTpsl MOMIOMIEHAA MOJIYYAIOT,
OpONyCKas CBET OT MCTOYHHKA,
JAKINEro CIUIONIHOH CIEeKTp,
Yepes BemecTBO, ATOMEI KOTOPOTO
HAXOgATCS B HEBO3OYRAEHHOM
COCTOAHHHA

Coexrpais-

aHaAJH3

MeTox onpeeneHHs] XHMHAYECKOTO
COCTABA BEINeCTBA 0 ero CHeKTDY

Tabauya 30
CrpoeHue apapa.

XapaxkrepucTuka sSAepHbIX cun

IIporonHO-
HeHTpOH-
Haf MOJelsb
Axpa

B 1932 r. [./]. Heanenko

u B. leiizenbepz MpeNIOXHAIA
IIPOTOHHO-HEHATPOHHYIO MOJEeNb
anpa. CormacHo 3T0it MojenH
aTOMHOe AAPO COCTOHUT M3
nykaonos. Ilo npencrasneHuaM
COBpPeMEeHHON (PU3UKH HYKJIOH
MOMKEeT HAXOMHTHLCH B ABYX
3apANOBEIX COCTOAHHAX.
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Ipodonxcenue madauyse 30

HYKIOH
OPOTOH HeHTPOH
macea | 1,6726231 x 1,6749286 x
x 10727 gr = x 10727 gr =
= 1,007276470 = 1,008664902 a.
a. e. M. e. M.
sapag | +1,6 - 107°Kn | 0

Mexay HYKJIOHAMH B SpEe CYIIECT-
ByeT CHJIbHOE AlePHOEe B3aMMOJeH-
CTBHE.

Tak kak aToM HelTpajleH, TO YH-
crno Z mpoTOHOB B Anpe (3apano-
BO€ YHCJI0), HMEIONIHX 3apiaj
(+Ze), paBHO uucily Z 3/eKTPOHOB
¢ DOoNHEIM 3apaznoMm (—Ze), gBHKY-
IUXCA BOKDPYT siApa.

A — 4YNCJIO HYKJIOHOB B ffpe

Z — umeno NPOTOHOB B Afpe

N — uHca0 HEeHTPOHOB B AApe

A =7 + N;A — maccoBoe 4HCIIO
2X — obosHaueHue DA XHMH-
YEeCKOro aJIeMeHTa.

Haoronsr CymiecTByIOT A/Ipa aTOMOE C OfH-
HAKOBBEIM YHCJIOM NPOTOHOB, HO
PasINYHLIM YHCJIOM HEHTDOHOB —
aTo usomonwvt Z | = Zys Ny +

*= Ny A; = A,
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Oxoxnvanue mabauyst 30

Hampumep, XMMHYeCKHe CBOHMCTBA
HM30TONOB OJNHHAKOBEI, HO hu3HUe-
CKHe CBOMCTBA Y HUX Pa3IHM4HBI.

Xapaxre- Mexay HyKJIOHAMH B AApe Xe#cT-
PHCTHEA BYIOT fi/lepHBIE CHJIBI, 001azaio-
sc!:;pm I#e clAefyIOIMMMM CBOMCTBAMM:

1. cunbl OPHTAXKEHHAS;

2. KOpOTKOAEeHCTBYIOIIHE

(1014 — 10 15m)

3. 3apsAnOBOHE3ABHCHMBIE
dumeprun JHeprud, Koropas Tpebyerca ans
CBA3H ANpa HOJHOr'0 paciienjieHHsa AApa Ha

OTAEeNbHEIE HYKJIOHEL.

Ta6auya 31
flaneHve ecTecTBEHHOW PaAWuOaKTUBHOCTH
Heaenune IIpomecc CIOHTAHHOI'O MpeBpalle-
€CTeCTBEH- | guq sifep OAHOTO XMMHYECKOTO
::::noa BIIeMeHTA B AApa JPYroro, COmpo-
-
wiiaki i BOX(Jaroleecss BpIOpOCOM ajieMeH-
TAPHBIX YACTHI] ¥ 3JeKTPOMATHHT-
HBEIM H3JIY4eHHEM
Omerr B 1899 r 3. Pesepdopa obrapy-
Peaep- KHJI SKCIIEPUMEHTANBHO, YTO pajH-
dopna OAKTHUBHOE M3JyYeHHEe HMeeT CJIOMXK-
HBEIH cocTaB
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ITpodonxncenue mabruyst 31

9. Pesepdopa, NponycTHB pagHo-
aKTHBHOe H3JIy4eHHe Hepes Mar-
HHUTHOE II0JIe, YCTAHOBHJ HEOLHO-
POIHOCTE PANHOAKTHUBHOIO
H3JIyYeHUd.

O-pacnoajy — CaMOIPOMBBOJIBHBIH
pacoaj aToMHOrO #Apa Ha Jo4dep-
Hee AAPO U O-dacTHLy (AApo aToMa
renus $He)

B-6era — MuHyC-pacnag — 3TO
PaAMOAaKTHBHEIH pacmaji, COIPOBO-
JKJAIOMHANCA HCOYCKaHHeM H3 Afpa
3JIEKTPOHA M 3JIEKTPOHHOI'O AHTH-
HeHTPHHO.

DJIEKTPOH HE BXOJHUT B COCTAB
AApa, a4 pokaaeTca B mpolecce
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IIpodonxcenue matbruybr 31

pacnazaa. B ocHose f—-pacnaga
npomnecc OpeBpameHnsa HeHTpoHa
B IOPOTOH

Y-pacnajn — 3JIeKTPOMATHHTHOE
H3NydyeHHe (IJIMHA BOJHEI

A = 10710-10-3n),

BO3BHHKAET NIPH Tepexoje Anpa
13 BO30YKAEHHOIO COCTOAHHA

B Gosee HU3KOE dHEPreTHYECKOe
COCTOfIHHE.

IIpaesuna
cMenme-

IIpasuno cMemeHEHsA

IJIA O-pacmajga

2X=iHe+4tY

ITpaBmio cMemeHus

nns B—-pacnaza

? X= _?e + zfiY

O6pasyolqrecsa B pesyabraTe O-
u B pacmazoB gouepHuMe sxpa
MOTYT OBITH TaKKe
PajuoaKTABHBEIMH. OTH Anpa
OynyT pacnazaTbca OO Tex HOp,
noka He o0pasyercsa

crabuiIbsHOE AAPO.

Bcs cOBOKYyDHOCTE pafiHOaKTHBHBIX
HM30TONOB, BOSHUKAIOIIHX B CEPHH
PaZHOAKTHBHEIX IPEBpaIeHnH,
obpasyer paducarxmuenoe
cemelicmeo
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Oxonuanue mabauyst 31

3axon
pPagHOaK-
THBHOTO
pacmaga

5004 -----

250:f-=mnmmedenmnanes >

o 5 1$o 5 20 taun
ITepuod noaypacnada — npome-
HCYMOK 8DeMeHU, 34 KOMOopoe pac-
nadaemca NOLOSUHA NEPEOHAUANb-

HO020 Yucaa amomos (T}/
2

B nNpou3BOJLHEIA MOMEHT BPEMEHH

t 9YUCI0 HepacHnaBIIHMXCH PagHoaK-

THBHBIX la;:ep

N = N 0 2_"

3akon yOLIBAHHSA YHCIA DALHOAK-

THBHBIX AZiep CO BpeMeHeM — 34~

Kon paduoaxmueHnozo pacnada.

N, — 9HCIO «KMBHIX» fAEP B MO-

MeHT BpeMenu ¢t = 0

N — 4HclIO «KHBBIX» ANEp B MO-

MeHT BpeMeHH
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Tabauya 32
floepHbie peakuum

Anepusie HckyccTBeHHBIE MpeBpalesns
PeaKiHu ATOMHEIX A7eP, BHIBBAHHEIE MX
B3aHMOZJEHCTBHEM C Pa3NdHEI-
MM YACTUOAMH WK APYT

C ApyroM, HAa3BIBAIOT S0epPHbL-
MU PeaKyuimu.

SlnepHble peaKHM MPOTEKAIOT
B COOTBETCTBHH C 3aKOHAMH
COXpaHeHUdA DIEKTPHIECKOro
3apaAna ¥ MAcCOBOTO YHCIA:
Z,+Z,=Z;+2Z,

A +A, =A;+ A,

O6mas cxema ANepHO peak-
185071

A 4
X1+ 52X, - ;;‘X3 35

IlepBas anepHas peaknusa
6pL1a ocylecTBaeHa J. Peaep-
dopnom B 1919 rony

4 14 17, 1
sHet 7N — 0+/p

Hemaan Ocobyi0 poJib HrpaloT PeaKmuH
peaxnusa HA MeJJIEHHBIX HeHTpOoHAaX.
JieJIeHus

fAnpo ypana npu 6omOapaupoB-
Ke ero HediTpoHaMu obGpasyer
3JIEMEeHTBI, PACIIOJIOM¥eHHEIe

B cpeAHeH YacTH Tabaunsl

II. 1. Menneneesa.

Pearknua nejleHAA MOMKET BbI-
IIALeTh clenyiomuM obpasom

TAMKeINbIX Axep
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Oxonvanue mabauybe 32

on+20U - i Ba+ I Kr+3,n
Ob6pazoBaBuInecsa OCKOJIKH —
pagnoakTuBHBI. OcobeHHO

B&)XHBIM OKa3ajioCh, YTO B pe-

3yIBTATE pacmaja Afep ypaHa
06pasyoTcs HOBBlE HEHTPOHEI

©n

TepmoanepHbIH
CHHTe3

CuHTE3 NETKUX ANep

277, 8 4 1
1H+1H — ;Hetgn
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6.

Ta6auya 33

HexoTopeie aneMeHTapHble YacTULbl M MX XapaKTepUCTUKN

Hazsanue Cumeon
3a]: R Mac_ca CrabunabpHOCTH
Yacruua AnTtHuacTuna (ge=1) (me = 1)

®oron Y 0 0 Crabunen
OnexTpoH e— e+ -1, +1 1 Crabunen
IIporon P P +1, -1 1836 Crabuien
Heiitpor n i 0 1839 Bpems xua-

HH — 103 ¢
Hetirpuro v v 0 0 CrabunbHo




INPUJOKEHUA

1. MHOXUTENW U NpucTaBku ana o6pazosaHns
AECATUYHBIX KPaTHBLIX U AONBHBIX €ANHUL
M UX HAaWMEHOBaHUA

Mauo- Haumeno- 0O6o3na- HaumenoBaaHe
KHTe- BaHHEe JeHHe MHOXKHTeJIA

I NPHCTaB- | MPHCTAB-

KH KH

1018 aKxca 9 KBMHTHJLIMOH
1015 nera I KBaIDUILITHOH
1012 Tepa T TPHJITAOH
109 rura T MHJLIHADS
108 Mera M MHILIHOH
103 KHJIO K TRICAYA
102 TeKTO r cTO
10! IeKa Ia IecaTs
10! Jenm I ofHA JecATas
102 CAHTH c omHAa coTasd
10-3 MHUJLIH M OfHA THICAY-

Had
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Mm=o- Hammeno- O6Go3nHa- HaumenoBaane
JKHTe- BaHHe qeHHE MHOMKHTEA
am HPHCTAB- TNPHCTAE-
EH KH

10-¢6 MHKDO MK OfHA MUJLIH-
OHHAadA

109 HAHO H OfHA MMJLIH-
apaHas

1012 IHMKO o OJlHA TPHJLIH-
OHHASA

1015 | gemro @ OflHA KBa-
APHIUIAOHHASA

1018 aTTo a O/lHA KBHH-
THJIHOHHASA

2. HekoTopbie BHECUCTEMHbIE €0UHWLbI

1 cyr = 86 400 ¢
1 rog = 365,25 cyr = 3,16-107 c
1°"=1,75-10"2 pag

1" =1,91-10 paxn

17" = 4,85-10% pan

1 mm pr. ct. = 133,3 Ila

1B =1,6-10"1° Ik
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3. dynpamenTanbHble GUINYECKME NOCTORHHBIE

OneMeHTADHBIA 3apA[

e=1,6 - 1009 Kn

Macca mokos JIeKTPOHA

m,= 9,11 - 103 kr

Macca mokod IPOTOHA

m,= 1,672 - 1027 gr

Macca noxoda HeHTpOHA

m,= 1,675 + 1037 gr

VYaenvHbIH 3apAx 9J€KTPOHA

e/m = 1,76 + 10! Ka/xr

CKODOCTB CBETA B BAKyyMe

c=23,00 - 108 m/c

I'paBUTAINOHHAA MOCTOAHHASA

G=6,67 - 1011 H » m2/kr?

BJIERTDK"-IECK&H IOCTOAHHAA

e, = 8,85 + 10712 ®/m; 1/(47e,)
=9 . 10°M/d
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MarsuTHasA DoCTOAHHANA

M, =4n - 10°Tr/M

ITocrosauaa Aporaapo

N, = 6,02-1023 monn!

IMocroaunas BoasnmaHa

k=1,38-10"23 Ilsxx/K

Ilocrosinnas Ilnanka

h=6,62 - 103 Ik - ¢

Ileperiit 6opoBCKMil paguyc

ay = 5,28 + 10-1m

Monapeas ra3oBas MOCTOAHHASA

R = 8,31 I'x/(moxnp + K)

Ilocrosinnas @apages

F = 9,648 - 10* Ka/mons
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4. Hekotopble acTpodpuanvyeckue xapakTepucTuku

Cpenunii paguyc 3eman

6,371+106 m

Macca 3emin

5,98 - 1024kr

Bpems monnoro o6opora 3eMJIH BOKPYT cCBOeH ocH

23 4 56 mun 4,09 ¢

Paguyc Comnma

6,96 - 108 M

Macca Conana

1,99-108%0 kr

Paguyc Jlynsl

1,74-106 ™

Macca JIyHbI

7,35+10%2 gr
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Paccrosrue oT ueHTpa 3eMan Ao nenTpa Coanoa

1,49-101' M

Paccroanue oT neHTpa 3eMau no neHtpa JIyHEI

3,84-108 ™

Ilepuon obpamenus JIyusl BOKpyr Semian

27 cyr 7 u 43 mMuH

Vexkopenne cBobogHoro magenus (Ha mmpore Ilapmxa,
HA YpPOBHE MOpA)

9,807 m/c?

Vekopenue cBo6OIHOrO MANeHUA HA IMOBEPXHOCTH JIVHBI

1,628 m/c?
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5. ®uanyeckue BeNMUMUHBI U UX eauHULLI B CU

Emumauua
Haumenosa- Haumeno- OGoanauenune Onpenenenne
HHe BeJIHIHHBI BaHHE
MeXyHAa- pyccroe
poaHOe
OCHOBHEIE eIHHHIIEI
Jnasa MeTtp m M MeTtp paBeH pacCTOAHUIO,
MPOXOAMMOMY B BAKYYMe
ILJIOCKOM 3JIEKTPOMATHHUTHOMH
BoJIHOI 3a 1/299 792 458
HOJIel CeKYHIBI
Macca Kuno- kg KI Kunorpamm paseH macce
rpaMm MEMIYHAPOLHOI'O IPOTOTHUIIA
KHJIOrDAMMA
Bpemsa CekyHza s c Cexynpua passa 9 192 631

770 nepuopam u3IyYeHHH,
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COOTBETCTBYIOLIEr0 IEPeXony
MeXAY ABYMA CBEPXTOHKMMH
YPOBHAMH OCHOBHOI'O CO-
CTOAHHUA aTOMa mnesudA-133

Cuna anex-
TPHYECKOro
TOKA

Awmmep

Awmmnep paBeH cHJie HeH3Me-
HAIOIIErocAd TOKA, KOTOPbIH
TIPH MPOXOXJeHUH 0 IBYM
napaJuleIbHBIM IIPAMOJIMHE -
HBIM IIPOBOJHHKAM OecKoHeu-
HOM JUIMHBI M HHYTOXKHO Ma-
JIOH TIJIOMIAZM KPYTOBOIO
TIOTIEPEYHOTO CeYeHUs, PACIIo-
JIOKeHHBIM B BAKyYMe Ha pac-
croAHHHA 1 M OMH OT ApYyroro,
BBI3BAT ObI HA KAMIOM YUYACT-
Ke IIPOBOAHMKA MIuHOH 1 M
CHJTY B3aMMOJIEHCTBUA, paB-
Hyio 2 x 107" H
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Empunanua

Haumenosa- Hanmeno- O6GosHauenue Onpepenenne

HHe BeJIHYHHBI BaHHEe
MeRayHa- pyccKoe
pogHOe

Tepmoznu- KensBuu K K Kenwpuu pasen 1/273,16
HaMUYecKasn a6CcoMIOTHON TeMIepaTypsl
TeMIIepaTypa TPOHHOMH TOYKH BOZBI
KoauyecTBo Mons mol MOJb Mons paBeH KOJIMYECTBY Be-
BelllecTBa IECTBa CHCTEMBbI, COmepa-

et CTOJNBKO e CTPYKTYpP-
HBIX 3JIEMEHTOB, CKOJIBKO
COIEPKUTCA ATOMOB B YIJIEDPO-
ne-12 maccoit 0,012 kr.

IIpu npuMeHeHHH MOJA
CTPYKTYDHBIE 3JIEMEeHTEI
IOMAKHBI OBITH CIEeINMHIHPO-
BAHBI M MOTYT OBITH
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ATOMAaMH, MOJIEKYJIAMH, MOHA-
MH, 3JIeKTPOHAMHM K APYTHMH
YACTHOAMM WK cirenudunu-
POBAHHBIMHM I'DYIIOAMH Ua-
CTHIT

JonmoJHATeNbEBIE eUHNIEI

Cuna csera

Kangena

cd

KO

Kangena paBHa cuie cBeTa

B 38JaHHOM HAIIPABJICHHUH
HMCTOYHHKA, HCIYCKAIOIIEro
MOHOXpOMATHYECKOe H3Jyye-
HHUe uacToToi 640 x 10'2 I'm,
9HEpreTUYECKas CHJIa CBeTa
KOTOpPOrO B 3TOM HAIIpaBJe-
HUHM cocrasiaser 1/683 Br/cp

Exuanua
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Haumenoga- Hawumeno- O6Go3nauenne Onpepenenue
HHe BeJIHYHHLI BaHHE
MeIyHa- pycckoe
poaHoe

ILnockuit Pagnan rad pan Panuan paBeH yIVIy MeXIy

yroJ IBYMA paJHycaM#l OKpYsKHOC-
TH, AJIHHA OYTH MEXIy
KOTOPBIMH PABHA pajHycy

TenecHsbIi Crepaguan | sr cp CrepasiiaH paBeH TeJIeCHOMY

yroxu Yy ¢ BepIIMHOH B IeHTpe
cthepsl, BeIpe3aroeMy Ha Io-
BepPXHOCTH c(epsl miomans,
PABHYIO IUIOMIANM KBagpaTa
CO CTOPOHOIf, paBHOI pajguycy
cthepnr




16

IIponasogHbIe eIHHEUILI POCTPAHCTEA H BPeMEHH

ILnomans Kragpar- m? M2 KragpaTusiii MeTp paBeH
HBIH MeTp IUIOIALM KBAADATA CO CTOPO-
HAMH, AJIHHB! KOTOPLIX PaB-
HEI 1 M
OGwém, Bmec- | Kybuue- m3 3 Kybuueckuii MeTp paBen o6b-
THMOCTE CKHii MeTp emy kyba ¢ pebpaMu, IIHHBI
KOTOPBHIX pPaBHHEI 1 M
Cropocts Metp B ce- | m/s M/c Mertp B CeKyHIy DaBeH CKOpO-
KYHIY CTH NPAMOJHMHENHO U pPaBHO-

MepHO ABMMKYIIeHCcA TOYKH,
TIPH KOTOPOM TOYKA 38 BpeMs
1 ¢ mepeMeIaeTca Ha paccToA-
HEE 1 M
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Epuanna
Hanmenosa- Haumeno- O6oznauenue Omnpenenenne
HHE BeJHIHHBI BaHHE
MexKIyHAa- pycckoe
pomHOe
Vekoperue Merp Ha m/s? M/c2 MeTp Ha CEKYHAY B KBagpaTe
CEeKYHIY B PaBeH YCKOPEHMIO MPAMOJIH-
KBajpare HeWHO ¥ PaBHOYCKOPEHHO
IBHIKyIIeiicd TOYKH, IPH KO-
TOpOM 3a BpeM#A 1 ¢ CKOPOCTH
TOYKM Boapacraer Ha 1 M/c
VYrnosasa cko- | Paguan B rad/s pan/c PanmnaH B CeKyHAY paBeH
pocTh CeKyHIY YIVIOBOM CKOpPOCTH PaBHOMED-
HO BpalIaloLierocs Teja, Ipu
KoTopoii 3a Bpemsa 1 c cosep-
1maeTcs IOBOPOT TeJa OTHOCH-
TeJHLHO OCH BPAIleHUA
Ha yrox 1 pazg
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ITepuox. Cekynna s c Tepy paBen uactore mepuony-
Yacrora Teprx Hz I'm YecKoro mponecca, IpH KOTo-
nepu- poii 3a Bpems 1 ¢ mpomcxomuT
OLMYECKOTO OJMH LIMKJ IIEPHOSHYECKOTO
mpouecca mnporecca
Hpoa»onnme €IHHHIIBI MeXaHHYeCKHX BeJHYMH
ILnoTHOCTE Kuno- kg/m3 Kr/m3 KunorpaMm Ha KyOHuecKHit
rpaMm Ha MeTp paBeH ILIOTHOCTH OIHO-
KyGuge- POAHOTO BellecTBA, Macca KO-
CKHH MeTp Toporo npu ofbéme 1 M3 pas-
Ha 1 Kr
HUmnynse Kumo- kg'm/s | krem/c KnmorpaMM-mMerp B ceKyHAY
(xomuuectBO | rpamMm- PaBeH MMIIYJIbCY (KOJIHYECTBY
JBUIKEHUSA) MeTp B ABHKEHHSA) Tesia Maccoit 1 kr,
cexyualY JOBMIKYIIETOCH CO CKOPOCTBIO
1 mM/c
Eanauna
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HaumenoBa- Haumesno- O6oznauenne Onpenenensue
HHEe BeJIHYHHBI BaHHe
MeXTyHA- pycckoe
poxHOe
Cuna HeioToH N H HsioToH paBeH cuie, coob-
mammeil Texy Maccoit 1 kr
yexoperue 1 m/c? B manpas-
JICHUM JEeHCTBHA CHUJIBI
MomenT HeioTon- N-+m H'm HpioToH-MeTp PaBEH MOMEHTY
CHJIBI, MO~ MeTp CHJIEI, CO34ABAEMOMY CHJIOH
MeHT napsbl 1 H oTrHOCHTENIEHO TOYKH,
CHT PACIIOJIO}KEHHOI HA PACCTOA-

HAM 1 M OT JUHUM JelicTBUA
CHLIIBI
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Hmnynsc Heioton- N-s H-c HruloToH-CeKyHa paBHA HM-
CHJIBI CeKyHza MyJbCY CHJIBI, CO3AABAEMOMY
cuoit 1 H, neiicTeyromeit B
TeyeHHe BpeMeHH 1 ¢
Hasnenue, ITackans Pa IIa ITackans paBeH MABJIEHUIO
HaOpAKEeHue (MexaHHYeCKOMY HaIpAMKe-
(mexaHuye- HHI0), BEI3EIBAEMOMY CHJIOH
CKOe) 1 H, paBHOMepHO pacmpeze-
JIEHHOH 0 HOpPMAaJbHOH K Heil
MOBEPXHOCTH TUIomanso 1 M2
Pab6ora, Ilxoyan J Ix Ixoyne pasen pabore, co-
9HEpPrus BepIIaeMoil IIpH IepeMeIleHIH

TOYKH TpHiIokKeHua cuabl 1 H
HA paccToAHHe 1 M B Hampas-
JICHWH AeHCTBUA CHJIBI
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Exnanna
Haumenona- Haumeno- OGozuavenue Omnpenenenne
HHEe BeJIHIMHbI BaHMe
MeskTyHAa- pycckoe
ponHoe

MomHOCTE Bart W Br BarT paBeH MOLIHOCTH, IIPH

KOTOpO# coBepmraerca pabora

1 % sa Bpemsa 1 ¢
Tlosepxuoct- | Heioton Ha | N/m H/m HrploTOH Ha MeTp paBeH IIo-
HOe HATAMXe- | MeTp BEPXHOCTHOMY HATAXEHHIO,

HHE

cosmaBaemomy cuioii 1 H,
NPUJIOMKEHHON K YYaCTKy KOH-
Typa cBOOOJHOM ITOBEPXHOCTH
anuHOM 1 M u meicTByiomedt
HOPMAJIBHO K KOHTYDY H II0
KacaTeJbHOU K IOBEPXHOCTH
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IIpou3BOAHEIe eJUHMIIEI TEIJIOBBIX BeJMIUH

Temnepatypa | I'pagyc 'C C ITo pasmepy rpagyc Llenscus

Lenscusa Henscus paBeH Kenssuny

Konuuectso Jxoyns dJ Jix Jl:x0yIb paBeH KOJIWYECTBY

TeIJIOThI TeIIOTHI, 3KBUBAJICHTHOMY
pabore 1 [I:x

Tennoém- xoyns va | J/K Dx/K JI3xoysnE Ha KellbBHH DaBeH

KOCTB Kenbsun TEIVIOEMKOCTH CHCTEMBI,

TeMIepaTypa KOTOpOil OBbI-
maerca Ha 1 K npu noxaseme-
HHUH K CHCTEMe KOJHYeCTBa
Ternotel 1 JIx
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Emnanna
Haumenora- Hawumeno- 0O6oanavenue Omnpenenenne
HHE BeJIHIHHEI BaHHE
MeXIyHa- pycckoe
ponHOe

YpenpHas Jxoyne J Jox Jcoyne Ha KHJIOTPaMM-
TEeIJIOEM- HA KHJIO- (kg *K) (xr-K) KeJIbBUH paBeH yAeNbHOH
KOCTh rpamMm- TEIJIOEMKOCTH Bell[eCTBa,

KeJIbBUH uMerolero npyu Macce 1 Kr

remnoémkocts 1 x/K

IIpouaBogHbIe eAHHNIEI BeJIHIHH MOJEKYIAPHOH GUIHKH
Mousipuas Kuo- kg KI' KunorpaMm Ha MoIb paBeH
macca rpaMM Ha mol MOJIb MOJIAPHOH Macce BelecTBa,

MOJb

HMMeIOIIero MNPy KOJIWYecTBe
BemecTBa 1 mone maccy 1 kr
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Hponsno,nnue eQHHHLIBI MIeKTPHYeCKHX H MATHHTHEIX BeJIHYHH

KommgecTso Kymnon C Kn Kynon paBeH Komm4ecTBY
3NeKTPUYeCT- 3JIEKTPHYECTBA, IPOXOASAIIETO
Ba, BIEKTPH- yepes MMONEPeYHoe CeueHHe
4ecKHi 3a- npu Toxe 1 A 3a Bpems 1 ¢
pax

Hanpsxen- Bonbr Ha V/m B/m Boser Ha MeTp paBeH Hanps-
HOCTh MeTrp MEHHOCTH OJHOPOJHOTO
3JIeKTPH- 3JIeKTPUYECKOro MOoJs, IpPH

YeCKOor'o moJida

KOTODO# MeKAy ABYMS TOUKA-
MH, HAXOAAIMUMHKCHA HA JTH-
HHMM HaNpPAXKEHHOCTH IOJIA HA
paccroaruM 1 M, cosgaérca
pasHOCTh nmoTennuanos 1 B
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Epuanua
Haunmenosa- Haumeno- O6oznavenue Omnpepenenne
HHe BeJIHYHHBI BaHHE
MeIyHa- pycckoe
ponHoe
DJIeKTpIYe- Boner v B BoJIET paBeH 3JIeKTPHUECKOMY
CKOe Hanps- HANPAKEHWIO Ha y49acTKe
JHKeHne, 2JIEKTPHYECKOH Ienu, Ipu
3JIeKTpHYe- KOTOPOM B VYaCTKe IPOXOAHT
CKHIi NIOCTOAHHEIR ToK 1 A u 3a-
TMOTEeHITHA, TpaunBaercss MomuocTe 1 Br
PasHOCTh
aJIeKTpH4Ye-
CKHX IIOTEH-
IHaJIOB;
3JIeK-
TPOABHIKY-

mas CHJIa
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deKTpH- Dapan <D apazn paBeH 3/eKTpHYeCKOH
yecKas 6M- E8MKOCTH KOHJEHCATOPA, IIPH
KOCTb roropoit sapsaa 1 Ki coazaér
HAa KOHJIEHCATOPe HalpfAKe-
Hre 1 B
MaruutHas Tecoa Tn Tecna paBeH MArHWTHOH HMH-
HHAYKIUASA OYKIUY, IPY KOTOPOH Mar-
HUTHEIA IOTOK CKBO3b
HOmepeYHoe ceyeHre IIJIoNma-
oo 1 m2 pasen 1 B6
MarsuTHbIH BeGep B6 Befep paBeH MArHUTHOMY
IIOTOK IOTOKY, Ipu yOBIBAHUH

KOTODPOro 00 HYJHA B CHeILIeH-
HOM ¢ HUM 3JIEKTPHYECKOH
nenu conporusiaesvemM 1 Om
yepes MONEePeYHOe CeueHHe
MPOBOAHUKA MPOXOAHUT 3apPAL
1 Kn
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Epnenna
HaumeHona- Haumeno- OGosnauenne Onpegenenne
HHe BeJIHYHHBI BaHHe
MeATyHA- pycckoe
ponHOe
HAugyxrus- lenpu H T'u Tenpu paBeH MHIYKTHUBHOCTH
HOCTB ‘ 2IEKTPHYECKOi Lemnu, ¢ KOTo-
PoO¥ ImpH cuie MOCTOAHHOIO
ToKA B Heil 1 A cuenderca
marauTHEIA motoxk 1 B6
dnexTpuye- Om w OmMm Om paBeH 2/1eKTPHYECKOMY
CKO€ COIpo- CONPOTHBIIEHHIO YYaCTKA
THBJICHHE 2JICKTPHYECKOM menu, mpH
KOTOPOM IIOCTOAHHEIM TOK 1
A BBIBBIBAET MaZieHUe HANDA-
wenua 1B
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YmenbHOE Om-merp Q-m OM-M Om-MeTp paBeH yAeABHOMY
aNeKTpHYe- 3JIEKTPHYECKOMY CONPOTHRJIe-
CKO€ COIIpO- HUIO BEINEeCTBa, MPH KOTOPOM
THBJIEHHE YYaCTOK BEIIOJHEHHOH U3
3TOrO BeIecTBa 3JIeKTpHYe-
CKOM mem¥ AJIUHOH 1 M H
[JIOMABIO MIONEPEYHOro ceye-
aus 1 M2 umeer co-
npotusiaesne 1 Om
ITponsBogHEIe eHHEMILI NPOCTPAHCTEA H BpeMeHH
Iornomen- I'paii Gy I'p I'psii paBen nornom@EnHOK
Has J03a Jlo3e MBJIYyYeHUs, [IPH KOTO-
HM3IyIeHUs poii 06IyUEHHOMY BelecTBY

maccoii 1 Kr nepenaérca
9HEeprud Jboro HOHH3UPYIO-
mero usayyenusa 1 Jx
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Epnanua

Haumenosa- Hawnmeno- OGo3nauenue Omnpepenenne

HHEe BeJIHYHHBI BaHHEe
MeKayHa- pycckoe
poaHoe

MoIiHOCTE I'psit B ce- | Gy/s I'p/c I'pait B CeKyHIY pPaBeH MOIL-
TIOTVIOMIEH- KyHIY HOCTH IOIVIOIEHHOR J03BI
HOH I03EI HM3Iy4YeHUs, IPU KOTOpOH 3a
H3Ty4eHHA BpeMmdA 1 ¢ 0BAyYEHHEIM Be-
(MoLIHOCTE IIeCTBOM IOIVIOLIAETCH H03a
JIO3BI M3~ uanyuenus 1 Jx/Kr
Ny9eHHA)
AKTHBHOCTB Bexkepens | Bq Bk Bexkepenb paBeH aKTHBHOCTH
HYKJINZA B HYKJHZA, IPX KOTOpO# 3a
PagHOAKTHE- BpeMA 1 ¢ MPOMCXOAHUT ONHWH
HOM HCTOY- aKT pacnajia
HUKe




6. MNpeueckui andaBuT

A, a0 — aneha
B,B — Oera
L,y — raMma
Ad —  JenbTa
E, € — 3ICHIOH
Dol — [sera
H,m — ora
®,0 — moTa

LA — HoTa
K,x — EkKanma
A, A — nambaa
M,p — M0
N,v — HBO

E,§& — EKcu
0,0 — OMHKpPOH
I, — nom

P,p — Dpo
3,0, — cHrMa
NG — TAy
Y,v — HICHJIOH
D, ¢ — om
Xy — XA

¥,y — mncu

Q, @ — omMmera
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7. Mexanuyeckue cBoiicTBa TBEpPALIX Ten

Bemjectro ILiroTHOCTD, Mopgyas ynpyrocrs, Ilpemen npoanmoctH,
108 xr/m3 I'Ma I'Tla
Anmas 3,56 — 17
AmoMuHMIA 2,70 69 0,05—0,11
Beron 2,2 20 0,05
Boasdpam 19,3 350 1—4
T'panur 2,8 49 0,12—0,26
Ilepeso (cocHa) 0,4—0,5 12 0,02—0,08
Hemneso 7,9 200 0,17—0,21
3osoTo 19,3 79 0,14
Hpupnii 22,6 510 0,22
Kanpon 1,1 157 0,07
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Kupnouu 1,4—2,0 28 0,007—0,03
Jlén 0,9 10 0,001
Menn 8,96 130 0,22
Huxkens 8,9 205 0,45
OnoBo 7,3 50 0,027
OprceTexrmo 1,2 3,5 0,05
IInaTuna 21,45 170 0,15—0,17
ITonnaTuaen 0,9 Her nasHBIX 0,012—0,040
Caunen 11,3 18 0,011
Cepebpo 10,5 80 0,14
Crans 7,8 210 0,4—1,0
Crexio 2,4—3,0 60 0,06—0,12
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BemecTso ILnoTHOCTS, Mogyas ynpyrocern, IIpenen npounoctu,
108 kr/m3 IMa I'Mla
Turan 4,5 112 0,6—0,9
Iuuk 7,1 80 0,11—0,20
Yyryu 6,6—7,4 115—160 0,656—1,3
8. flasneHne p ¥ NNOTHOCTb P

t;"C p. klla p, r/m8 t:°C p, klla p, r/m®

-20 0,103 0,88 16 1,817 13,65

-10 0,259 2,14 17 1,937 14,50

-5 0,401 3,25 18 2,062 15,39

—4 0,437 3,563 19 2,196 16,32

-3 0,463 3,83 20 2,337 17,32
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-2 0,517 4,14 21 2,486 18,35
-1 0,563 4,49 22 2,642 19,44
0 0,611 4,85 23 2,809 20,60
1 0,656 5,20 24 2,984 21,81
2 0,705 5,57 25 3,168 23,07
3 0,757 5,95 26 3,361 24,40
4 0,813 6,37 27 3,565 25,79
5 0,872 6,80 28 3,780 27,26
6 0,935 7,27 29 4,005 28,7
7 1,005 7,70 30 4,242 30,3
8 1,072 8,28 40 7,376 51,2
9 1,148 8,83 50 12,333 83,2
10 1,227 9,41 60 19,915 130,5
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t,.°C p. xlla p, r/m8® t, °C p. xlla p, r/m8
11 1,312 10,02 70 31,158 198,4
12 1,401 10,67 80 47,302 354,1
13 1,497 11,36 90 70,093 424,1
14 1,597 12,08 100 101,325 598,0
15 1,704 12,84 200 1555 7099
9. TennoBble CBOICTBa TBEPABIX TEN
BemecTBo Yneasnan Temnepa- ¥nenoaasn Yaeasuasn Temmnepa-
TeIIoém- Typa TeII0Ta TeloTa Typa
KOCTB, nJIaBiIeHus, ILIaBJICHHA, napooGpa- kunenns, ‘C
o /(kr - K) g & xJlx/Kr 30BAHHA,
k#x/xr
AnmroMuHAH 896 660 391 10 800 2520
Bucmyr 129 271 54 856 1552
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Bomopon 14210 —259 58,2 450 —253
Bonsdpam 136 3420 192 4007 5680
WKenezo 452 1539 246 6267 2872
3oxoTo 129 1063 63 1770 2880
Kpemanit 718 1415 177 12 633 3250
JIén (Boma) 2100 0 333 2256 100
Maruuii 1030 650 349 5267 1095
Mezs 385 1083 205 4800 2600
Hatpuit 1197 98 113 4602 883
Huxens 450 1453 306 6226 3000
OnoBo 225 232 60 2282 2270
InaTunaA 134 1769 111 2512 4530
CauHeI 130 327 25 857 1725
Cepebpo 234 961 105 2355 2163
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Bemecrtro YoeapHan Temnepa- Ynenrnan - YnenvHan Temmnepa-
Tenaoém- TYpa TemaoTa TemIoTa TYpa
KOCTB, ILIABJICHHA, IIaBJIeHH, napoobpa- Kunenus, ‘C
Hax/(kr « K) ‘C kx/Kr 30BAHMA,
x]/lx/kr
Turan 611 1668 437 9831 3260
Iesmit 218 28,5 15,8 611 705
IInsx 385 420 102 1756 913
10. AnekTpuyeckue cBoOIICTBa METanNnos
Temneparypusit
YensHOe 3IEeKTpHYECKOe
Bemecrso . k03¢ PUIHEHT JIeKTPHUYECKO-
conporanenme, 10-5 O+ ro conpoTuBiaenns (npu 20 °C)
AmoMuHHA 2,6 0,0042
Bonsdpam 5,5 0,0048
Heneso 9,7 0,0066
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3omoTo 2.2 0,0040
KoncranTun 50 0,00005
Maruwuit 4,5 0,0039
Mens 1.7 0,0043
HaTtpmii 4,9 0,0039
Huxenun 42 0,0001
Huxpom 105 0,0001
Onoso 12 0,0044
ITnaruna 11 0,0039
Pryts 96 0,0010
Ceurer 21 0,0037
CepeGpo 1,6 0,0040
Cranb 12 0,006
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BemecTtBo VieasHoe 3JIeKTPHIECKOE TemnepaTypHBIH
conporusienne, 10~8 Om - m KoathdHIMeHT TeKTPHIeCKO-
ro conporueinenus (mpu 20 °C)
Turan 42 0,0044
Xpom 14 0,0059
Muax 5,9 0,0042
11. BneKTrpuyeckue CBOWCTBA AN3NEKTPUKOB
BemecTBo VnenrHOe 3IEKTpHIe- JInanexTpuyecKas
CKOe CONMpOTHBIICHME, NPOHHUIIAEMOCTE
Om ™M
Anwmas 1010-1011 5,7
Bywmara 1010 2,0-3,5
Bopa mucTHILUIMDOBAHHASA 104 81
Bopa mopckas 0,3 2,5-3,0
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Bock 2-1018 Her nannnix
letunaxkc 109-1012 5-8
IlepeBo cyxoe 109-1013 2-5
Kanpon 108-10° 3,6-5,0
Mpamop 108-108 8-10
Opranunyeckoe crexno 1013 3-4
IMapapun 1014 2
IMonucTupon 10131016 2.5
IMonustunen 1013-1015 2,3
Pesuna a1eKTPOM30IANMOHHAS 1013 3-6
Cmioga 1011-1016 4-10
Crexno 109-1013 3-15
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BemecTBO YoenpHOE 3NeKTpHYIe- MuanexkTpHdecKas
CKOe CONpPOTHBJIeHHE, [NPOHHIAEMOCTh
Om-m
Turanar 6apus Her masHBIX 1200
Dapdop 1010-1014 4-10
d6oHUT 1012-101® 2,5-4
furapsb 1018-1018 3
12. Maccbl aTOMHbIX Saep
ATomMHBIH Haspanne Cumsoa Macca aTOMHOTO AApa
HOMeEp aJeMeHTa HM30TONA HM30TOIA, a. e. M.
1 BOZOPO, 1 1,00728
IOPOA ‘"
1 BOIOPOL, 2y 2,01355
1




LTI

3,01550

BOZODO,

nopox, ’y

2 reJuit Sy 3,01493
2

2 reJuit iy 4,00151
2

3 JIATHI gLi 6,01348

5 Gop 105 10,01020
5

6 yraepon 1:0 11,99671

6 yriepox 14, 13,99995
6

7 asoT Uy 13,99923
T

13 ATIOMHUHAH ngl 26,97441
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Artomusrit Haspanwue Camson Macca aToMHOrO Aapa
HOMep IeMeHTa H30TONA H30TOmIIa, a. €. M.
15 docdop 30 29,97008

16
18 aprox i‘gAr 39,95251
19 Kaaui 40 39,95358
IDK
20 KaJbI{Hii ;gCa 39,95162
27 KoBanbT 60 59,91901
27c°
28 HHUKENb 60, 59,91543
281
82 CBUHEI 2%Pb 205,92948
84 HOJIOHMIH 2;2p0 209,93678
90 TopHit 2::';1'}1 233,99421
92 ypaH 288 238,00032




13. UHTeHCUBHBIE NUHWUK CNEKTPOB 3NEeMEHTOB,
pacnonoxeHHsle no anuiam eonH (MKM)

61T

Kpacssri JKénTenit Cuawnii
580 K 580 K, Sn 480 Cd, CI, N
728 He 579 Hg, Mo 479 Au, Co, Ni, Br
725 Ne 578 Cu 475 Co, Mn
706 He 577 Hg 472 Bi, Zn
697 Cs 576 Fe, Ne, Pt 471 He, Mn, Mg
696 Ar 569 Mo, Na 469 S
694 K 563 Sn 468 Cd, Zn
693 Zn 561 Fe, Pb 467 Kr, Xe, Ag
691 Hg, & 559 Ca 465 Cu, Cr
672 Cs, N SeIéHbIH 462 Xe
671 Li 460 Li, Sr
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668 | He, Ne 557 | Fe, Kr 456 | Cs

660 | Ne, Ba 555 | Bi 455 | Ba

656 | H 554 | Ba 453 | Ti

652 | Pt 553 | Mg, Mo 452 | Sn, Pt
644 | Ca, Cd 551 | Mo, Ni 451 | Al In
640 Fe, Ne 546 Cs, Hg, Fe 449 Au

638 | Ne 545 | Co, Fe 447 | He, Ni, Ag
637 | Al Si 540 | Fe, Ne 445 |V, N
636 | Zn 536 | Mg, Ne 441 |0

635 | Fe, Si 535 | Co, K, Ti ®uonerossui
628 | Au 533 | Sn, Ne

624 | Fe, Li, Al 531 | Zn 438 |V, Fe
623 | Al Hg 530 | Fe, Pt 436 | Hg
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621 Cs, Rb 527 Ca, Co, Fe 435 Hg, Cr
618 Ni 522 Cu 434 H, Hg
616 Na, Ca 521 Ag, Cr, Co, Fe 430 K, Bi
614 Fe, Ne, Co, Ba 520 Pb, Cr 429 Cr, K
612 Ca, Co, Hg 518 Mg 427 Fe, C, Cr
611 Ni 510 Fe, Ni, Cu 424 Fe, Mn, U

L 509 Cd, Au 423 Ca

506 422 Rb, Sr

610 Li, Fe, Cd 502 Ni, Rb, He 421 Ag
602 Mn 501 Ti 419 0
599 Hg, Co 500 Pb, N 417 Pb
598 Fe, Ne Tony6oit 415 Fe
594 Ne, N 410 H, In
592 Au 498 Na, Ni 408 Hg




agl

590 Na 496 Sn, Sr 406 Pb, Mn
589 Mo, Na 492 He, Hg 405 Hg
588 He, Ne 486 H, Fe 403 He
587 Kr 485 Ne 398 Hg
586 Ca, Mo, Ni, Au 483 Sr, Ni 396 Al, He
585 Cs, Ne, Pt 482 Mn, Br 389 He
584 Au 481 Zn, Au 366 Hg
14. HexoTopsie CnpaBo4YHble AaHHbIe
IInoTHOCTH
OeH3UH 710 JApeBecHHa (cocHa) 400
CIUPT 800 napadus 9200
KepOCHUH 800 ATIOMHHUN 2700




8g1l

MAacI0 MAIlIuHHOE 900 MpaMop 2700

BOZA 1000 IMUHK 7100
MOJIOKO ILieJIbHOEe 1030 CTAJIb, JKEJIe30 7800

BOJ& MOpPCKas 1030 Meab 8900

PTYTH 13 600 CBHHEI[ 11 350

YaensHan

TEeILIOEMKOCTE 4200 gn.c TerioTa napoobpasoBaHuA 2.3+106 gaf
BOJBL Kr-'C BOJBI KI
TEeIJI0EMKOCTE 2400 J_],x: TEILIoTa MapoobpasoBaHus 9,0-105 ,II_:R
CIOHPTa Kr+'C crupra KI
TEeIJIOeMKOCTE 2100 g}!f TEeNJIOTa IJIaBJIEHHA CBHHIIA 2,5 P 104 ,II_JR
JbJa Kr-'C KI'
TeIJI0EMKOCTE 920 gxf TeIIOTa ILUIABJIEHHS CTaIH 7.8+ 104 ,H_xc
ANIOMHUHUA Kr«'C Kr
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TENJI0EMKOCTb g TemnJoTa IJIABJEHHUA 0JI0BA ¢ o
500 - 59.10¢ =
cTaNnNn Kr+'C Kr
TEeILIOEMKOCTh 3 TemnnoTa IIABJAEHUSA JIbJA H
400 2% A 3,3-108 &%
HIUHKA Kr+'C Kr
TeNJI0EMKOCTE ok TeIJIOTA CrOPAHMSA CIIHPTA T AR
400 : 2,9:107 =
Menu Kr+'C KI
TeNJI0EMKOCTE X TeIJIOTA CrOPAHUA KepoCH- b3
230 =X P P 4,6-107 2
0JIOBA Kr-"C Ha KT
TEeILIOEMKOCTh 130 Mox TeIJI0Ta cropanus GeH3UHA 4.6-107 lox
CBHHIA Kr+'C ” KT
TeIJI0EMKOCTh K
420 2
6poH3EI Kr-°C




Temnepatypa TemnepaTrypa KHOeHHS
ILIaBJIeHUA
CBHHIA 327 °C BOJEI 100 °C
0JI0Ba 232 °C CIIUpTA 78 °C
aBAA 0°C

Yne.rn.noe JJIeKTPHYEeCKOe CONMMPOTHBJ/IEHHE,

(xpu 20 °C)
cepebpo 0,016 HUKeJIUH 0,4
Menb 0,017 HHXPOM 151
(cninaB)
aJIIOMH- 0,028 dhexpans 1.2
HUH
KeJIe30 0,10

Hopmanbasie ycnosus: gasienne 10° I1a, remmepa-

Typa 0 °C.
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