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TEIIJIOBBIE ABJEHHA

§ 1. TEIIJIOBOE ABUKEHUE. TEMIIEPATYPA

1. TeMnepaTypa XapaKTEPUBYET ......cccrumemrirrmmrmsrssnsssssssssssssssessesanssmsnsanes

...........................................................................................................
...........................................................................................................

...........................................................................................................

2. 3anonHuTe nponycku.

Temneparypy Ten uamepsiorcnomowwto | | [ | [ | | | | | |
Temneparypysbipaxators| [ [ [ [ [ [ [ J[ [ [ [ [ 1] [(°C)

3. TeMnepaTypa TEMa 3ABUCUT OT «.ueerreriimmmumiiimsimramusnsssnsssssssainesasssnanses

...........................................................................................................

...........................................................................................................

...........................................................................................................
...........................................................................................................

-----------------------------------------------------------------------------------------------------------

...........................................................................................................
...........................................................................................................

...........................................................................................................




....................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

7. 3anonHuTe Nponycku.

Hem [:[:Dj Temnepatypa Tena, Tem | | [ [ | | | cpeaHsa
LI T T T[T T [ |sHeprus ero monekyn.

TECT

B kakom u3 Tpéx arperaTHbiX COCTOSIHWIA BOAbI CPEAHAS KUHETUYe-
ckasa aHeprua monekyn 6onble?

TBEPAOM — nén

HUagkom — BoOa

ra3oobpasHom — nap

TBEPLAOM, XUAKOM

sl WIN =

BO BCeX COCTOSHWAX ofuHaKoBa

§ 2. BHYTPEHHAA OHEPTHUSA

1. Kakve aBa Buaa mexaHU4ecKkow 3Heprv Bam usBecTHbl? MpueeauTe
npUMepbI.

...........................................................................................................

...........................................................................................................



2. 3anonHuTe cxemy.

-

HEPTIU A

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................




5. [lBa cepebpsiHbiX CNUTKA UMEKOT OAUHEKOBYD TEMNEepaTypy, HO pas-
NUYHYIO Maccy (U, COOTBETCTBEHHO, pasHOe KONWMYEeCTBO aToOMOB).
Kakon n3 cnutkoB obnagaet Gonblien BHYTPEHHEN aHepruein?

...........................................................................................................

6. B ogHom u3 cocyaoB Boga, B ApYrom Boaa co nsaom. Macca sogbi
paBHa macce Bogbl co nbaom. Boga wnu Boga co NbAOM UMeeTr
Bonblniz 3anac BHyTpeHHen aHeprun? Moyemy?

...........................................................................................................

...........................................................................................................

7. [Ins kakoro arperaTHOro COCTOSIHUS BellecTBa (TBEPAOro, XWAKoro,
razoobpasHoro) crnpasennuebl COOTHOLLEHUA?

roe EK — CpelHAA KMHETUYeCKas 3Heprna atoMmoB 1N Monekysn,
En — noTeHuuansHas 3Heprus B3aMmMoaencTens aToMoB unu MOnekyn

TECT
BHyTpeHHen aHepruein obnapaior:
BCe Tena
rasbl
KUAKOCTH

TBépAable Tena

gl W iN| =

TONbLKO Tena B rnone TsXectn 3emMnu




§ 3. CIIOCOBbBI UBMEHEHUSA
BHYTPEHHEN S9HEPI'YH TEJIA

Y TOHNGHODEHAME — snssisamescismsorsssssossossrisesivisrenisninoriisiiigitunisusaiisinss

...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

2. 3anonHure cxemy.

CITOCOBbI HBMEHEHHWA °

---------------------

.....................

3. Wamenutca nu Temneparypa Tena, ecnu oHo oTAaéT GonbLuyio 3Hep-
rUI0, YeMm nony4yaet u3sHe? ECnu M3MEHUTCS, TO NoYeMy u Kak?

-----------------------------------------------------------------------------------------------------------
...........................................................................................................

...........................................................................................................




4. Tloyemy npu peskoM CKaTUK NOPLUHA BaTa, CMOYEHHas CrUPTOM,
BOCNNameHseTca?

........................................................
........................................................
........................................................
........................................................
........................................................

........................................................

........................................................

........................................................

TECT

BHyTpeHHsAa aHeprus aetanu nocne eé obpaboTkm Ha TOKapHOM
CTaHke:

yMeHblUWNace B pesynbrate Tennonepenaqu

YMEHbLUMNACh 3a CYET coBeplleHus paboTsbi

yBenuuunach 3a CHeT Tennonepeaa4u

yBenuyunach 3a CY4e€T coBepLUeHus DEGOTbI

bl IN|=-

cpeau OTBETOB HET npaBuiibHOro

§ 4. TEIIJIOIIPOBO/THOCTbH

1. TennonpoBoagHOCTb —

......................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................



2.
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B npobupku ¢ pTyTbio M BOAOW onylwieH MeaHbln nposof. Ko AHy
npoBupok npukpenneHsl Kycovkn Bocka (puc. a). MNpu HarpesaHun
nposoaa ra3oBoVi ropenkon OfAWH M3 KyCOYKOB BOcKa BbicTpo nna-
BUTCA M oTnagaet (puc. 6). Hapucyinte, B Kakoi U3 Nnpobupok pTyTh
¥ B kKakon Boga. O6bsicHuTe novemy. OTnageT nu ot Npobupku BTO-
pOI Kyco4eK Bocka npu ganbHenwem HarpeBaHum?

...........................................................................................................

...........................................................................................................

Moyemy [ABOVIHbIE OKOHHbIE pambl Ny4ylie COXPaHAKT Tenso, 4em
OAMHapHbLIE CO CTEKNamMu OBONHOW TONWMUHBI?

...........................................................................................................

...........................................................................................................

...........................................................................................................

-----------------------------------------------------------------------------------------------------------

Kak crnegyet HOCUTb MEXOBOE NansTo Ans COXpaHeHus Tenna: me-
XOM Hapyxy unu mMexom BHyTpb? Movemy?

...........................................................................................................

...........................................................................................................



TECTbI

1. HanbBonblwen TennonpoBogHOCTbLI0 obnapaer:

1 | BOOAa

BO34yX
nepeso

Melb

Ol N

Bymara

2. HaumeHblwen TennonpoBoAHOCTLI0 0Bnanaer:

Boaa
BO34yX
aepeso
meab

Bbymara

s -

§ 5. KOHBEKI[AS




3. lMo4eMy BOAa UMPKYNUPYeT B CUCTEME B YKA3aHHOM HanpasneHun?




6. lNpu kakom ycnoBuu nNnNamMs He NPOHUKAET Yepe3 MeTanfMyeckyto
ceTky?

......

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

7. Tlpn Kakom ycnosuu nnamsi He ropuT HenoCcpeaCTBEeHHO Hapg raso-
BOW rOpenkow, HO ropuT Hag MeTannM4yeckon CEeTKOn?

......

......................................................................

B

......................................................................

TECTbI

1. Ecnu B neun npegsaputensHO cxeds Bymary, TO pacTonuTs neub
nocne aToro npouie, Tak Kak:

alalwlin-a

yBENWYMBAETCHA TENNONPOBOAHOCTL BO3AYyXa
yBENUYUBAETCA TAra BCNEACTBUE KOHBEKLMOHHBIX NOTOKOB
HarpeBaloTCA CTEeHbI NeYu

B HarpeToM Bo3fyxe BbicTpee 3aropaloTcs Aposa

cpeau OTBETOB HET NPaBUiibHOro

13



2. KoHBEKUUA NpOUCXOaUT:

TONbKO B TBEPAbIX Tenax

TONBKO B XUAKOCTAX

TONMbKO B rasax

B XUOKOCTAX U B rasax

galbhlWiIiN -

B TBEPAbLIX Tenax U B XMOKOCTAX

§ 6. USJIYIHEHHE

...........................................................................................................
...........................................................................................................

...........................................................................................................

2. [ea cocypa (c kunsiwend BOAOA W TawLWWUM NbAOM) COeAQUHEHbI
MeOHbIM cTepxHem 6e3 Tennousonsuuu (puUc. a) u ¢ Tennounsons-
uuen (puc. 6).




3. lasoBas ropenka HaxoauTCs Mexay ABYMA OOMHAKOBbLIMW CTanb-
HbIMWU nnacTuHamu. [NpaBas nnacTtuHa ornonupoBaHa ao bnecka,
a neBas oKpalleHa B YEPHbLIN UBeT. C BHELWHEN CTOPOHbI K NNacTuHam
C NOMOLLBK XUAKOrO NapaduHa nNpuKkpennslTcs npobku, nocne
yero napacuH ocTbIBaeT U 3aTeepaeBaer.
Kakas ua npobok ynagét npv nnaeneHum napaduHa [0CTaTOYHO
BbicTpo? Moyemy?

napapun

npobka /

3ayepHEHHASA
IJIaCTHHA

OTHOJMPOBAHHAHA
IJIACTHHA

...........................................................................................................

4. B kakoih uBeT JOmKHblI BbiThb OKpalleHbl BaTapeu LeHTpansHoro
OTONNEeHUA ANA UX MakCcumanbHOW Tennootaauu B nomelueHue?
Moyemy?

...........................................................................................................

...........................................................................................................

5. Tloyemy Genbii aBToMOBUNbL HarpeBaeTcs MoA COMHLUEM MeHbLue,
YeM YEPHLIN?

...........................................................................................................

...........................................................................................................

6. lMouyemy B Xapkux CTpaHax 3OaHua okpalwusalT B Genbiii LBeT, a
KUTENU HOCST OAEXY CBETMNbIX OTTEHKOB?

...........................................................................................................

...........................................................................................................



"
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Kakoit 13 AByX OAMHAKOBLIX XPOMMPOBAHHbIX YaiHWKoB GbicTpee
OXMAXKAAETCH W MOYEeMY, ecrii OOMH M3 HUX YUCTbIA, a ApYrow no-
KPbIT CNOeM caxu?

...........................................................................................................
...........................................................................................................
..........................................................................................................

...........................................................................................................

Moyemy 3epkanbHble CTeKkna 3aaHuit yMeHbLUaloT NoTepu Tenna 3u-
MOW U NPeoTBPaLLaT Harpes NeTom?

...........................................................................................................
..........................................................................................................
........................................................................................................

OpuHakoBble KyOUKKU Nbaa 3aBopayvnBatoT: OAUH — B artOMUHUEBYIO
donbry, opyron — B 4€pHyI0 Bymary, 1 nomMewatoT ux B OcsBeLléH-
HOE CONHUEM MecCTo. YTo Npon3onagéT n novemy?

..........................................................................................................
...........................................................................................................

TECTbI

Kpbllwka KacTpionu UCnonb3yeTcs:

Ong yBenu4eHua TennonpoBogHOCTH

Ana ymeHblueHWA KOHBEeKLUWWN

ANA YMeHblLUeHUsa TennonpoBogHOCTHU

ANnA yBenunyeHua uany4eHus

b lWIN| =

ANsi YBENMUYEHUS KOHBEKLMUW




2. MNepenava aHeprun B BakyyMe MOXET OCYLLECTBNATLCA:

TEeNNonpoBOAHOCTBIO

KOHBEKUnen

TENNONPOBOAHOCTLIO U KOHBEKLMen

nany4yeHuem

Gl WIN =

U3Ny4YeHUeMm 1 KOHBEKUMeWn

3. HapyxHasa noBepxHOCTb BHYTPEHHei konbbi TepMoca NoKpbIBaeTcs
3epKanbHbIM METaNUYECKUM NOKPLITUEM:

1 | 4TOBbI YCUNUTL KOHBEKLMIO XUAKOCTU B BannoHe

2 | 4TO6b! YMEHbLUMTL TENmomnpoBOAHOCTL

3 4y106bl OCnabuTb uanyyeHve mexay GannoHom
n PYyTNAPOM

4 4yTOBOb! 0CNAabUTL KOHBEKLMIO XUOKOCTU
B BannoHe

5 | cpeaw orBeTOB HET npasunbHOIO

4. BHYTpeHHss1 NOBEPXHOCTb Hapy>XHOW YacTu TepMmoca NokpbiBaeTcs
3epKarnbHbIM MeTanIn4yeckum rnoKpbiTUEM:

4 | 4TOBbI yMEHBLLUTE TernonpoBOAHOCTL Bakyyma Mexay o6o-
noykamm

2 | 13 acTteTu4eckux coobpaxeHunn

3 | TaK KaK oxnaxaaet BHYTPEeHHIOK 4acTb GannoHa, uanyyas
3HEepru

4 | TaK KaKk OTpa)aeT 3Heprul UanyYyeHus, nagaroLlero CHapyxm

5 | cpeau OTBETOB HET NPaBUbHOM

17



§ 7. KOJIHMYECTBO TEIIJIOTHI. EAUMHHIIBI
KOJIUYECTBA TEIIJIOTBI

1. 3anonHute cxemy.

T ==

................................................................................................................

----------------------------------------------------------------------------------------------------------------

CUT OT:

§ 8. YIEJBHAS TEIIJIOEMKOCTD

1. 3anonHuTe cxemy.

e fee YIEJIBHA

................................................................................................................




2. lopsuuin NOAHOC U3 OYXOBKM MOXHO [A0CTaTb, UCNONb3ys Cyxoe
NONOTEHLE UNKu NONoTEeHUE, CMOYeHHOoe xonoaHou sogow. Kakoin
cnocob B 6onbluen crenedu npegoTepawiaet oxor? MNovemy?

...........................................................................................................
...........................................................................................................

...........................................................................................................

3. B kakoit noxke (cepebpsiHoi UNWU CTEKINAHHOI) ropsiuuid Yal KaxeTcs
Bbonee xonoaHbiM? MNoyemy?

...........................................................................................................
...........................................................................................................

...........................................................................................................

KeTom?

...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

5. lMoyemy pykosTka nonaTtbl, cAenaHHas u3 gepesa, 3UMOW KaXeTcs
ropasfo 6onee Tennon, 4em eé meTannuyeckas 4actb?

...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

6. loyemy BOoAa B METanNNUYECKOW KpyKe 3amMep3aeT npexae BCero y
€€ CTeHOK n aHa?

...........................................................................................................
...........................................................................................................

...........................................................................................................



7. Tpu uMnuHapa OAUMHaKOBOW MaccChl C OMHAKOBbLIMU NonepeyHbIMU ce-
YyeHusamu, coenanHbie us Al (antomunns), Fe (kenesa), Pb (ceuHua),
Harpetsle o temnepatypsl 100 °C B kunsilen Boge, CTaBATCA CBEPXY
Ha Bnok TBépaoro napaduHa.

Onuwute, 4To npousowuno 3arem. YTo
MOXHO CKa3aTb O COOTHOLUEHUU yaenb-
HbIX TENNOEMKOCTEeN 3TUX MeTannos?

...............................................................
...............................................................
..............................................................

TECTbI

1. Cyxon necok Ha nnske HarpesaeTcs ropasfgo bbicTpee, 4em Mo-
KpbiW, TaK Kak:

oH Bonee cBeTNbIN

MMeeT MEHbLLYIO YAemnbHY0 TeNnoEMKOCTb

obnapgaet BbICOKOW TEMNMNONpoBOAHOCTLIO

obner4yaeTt KOHBEKLUIO

N s lWwI N -

MUMEET MEeHbLUYI0 TemMneparypy

20



2. OavHakoBbie Macchl CBUHLA, NaTyHu, YyryHa, cepebpa v rpacura,
HaxoAALWMecs NPy OAHON U TOW Xe TeMneparype, Nnony4Yunu ot Ha-
rpesaTensi OQuHaKOBOE KOMUYECTBO TensoThl.

Kakoe BewectBo Harpeetcs Ao 6Gonee BbICOKOW Temnepartypbi?
YaenbHas TennoémKoCcTb BelwecTs ykasaHa B ckobkax B [x/(kr - °C).

ceuHey (140)

naryHb (400)
qyryH (540)
cepebpo (250)
rpadcuT (750)

|l WIN| -

MuHUManbHY0 TemnepaTypy Npu HarpeBaHuum UMeeT:

ceuHel (140)
nartyHb (400)
qyyryH (540)
cepebpo (250)
rpacut (750)

O bhlWOWIN|=
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§ 9. PACUET KOJIMYECTBA TEIIJIOTHI,
HEOBXO/IMMOI'O 111 HATPEBAHUSA TEJIA
HJIF BBIJIEJAEMOI'O UM ITPH OXJIAMKIEHUHA

1. 3anonHute cxemy.

KOJIHYECTBO TEIIJIOTHI,

Heo0X0oauMoe /1715l HarPeBaHUs TeJaa
WIH BbUIeJfeMoe HM IMPH OXJIAJKIeHHH

................................................................................................................
................................................................................................................

................................................................................................................

PACUETHAT MOPMYJIIA .oceierinniiiaiiriiiinniiaieaeansisnsaeensnnnsssssnsnnessssnssssansasnsesnss

20e @ — KOAUNECMBO MENAOTEL, M} .cccvivivisssncrssssnsorsssnsssnnssnnssnnsssnans

2. B aksapuym Hanunu 25 n Boabl npu 17 °C. Ckonbko ropsidein Bogbi
npu 72 °C HYXHO JONUTHL B akBapuyM, 4Tobbl B HEM yCTaHOBMNACh
Temnepartypa 22 °C?

,Jlano Pemenmne:
=26n0=25-103m8 TIopsivas BOJA OPH OCTHIBAHUH OT-
t =17 °C JaeT XOJOJIHOM BOJEe KOJNYECTBO
t =1T72°C TEILJIOThI
=2z Q, =cm(t,—t)
= 10 xr/m? ’ L

XoJsiogHasa BoAa, Harpesaschb, IIO-
JydaeT KOJMHYeCTBO TellJiOThI

Q, =cm/(t—1).

KosuyecTBO TENIOTHI, OTZAHHOE ropsadeil BOAOH, PABHO KoJHYe-
CTBY TeIJIOTHI, MMOJIYYEHHOMY XOJIOAHOM BOJOM:

emy(t,—t)=cm(t - 1)).

Hajitu: m, — ?

CrnepoBaTenbHO, Macca ropsdeil BOJbI

_ emy(t-t) (t t)
P e(t,—t) ' (t-t)

22



Macca X0JOAHOM BOABI
m, = pV , rae p =10° kr/m® — NIOTHOCTH BOABI.
Torma

Bwiyucnenua:

Orser: .2,72 KT.

3. [Ans BaHHbl HYXHO npurotoBuTb 320 n Boabl npu 36 °C. U3 Bogo-
npoeoga Te4éT xonoaHas Boaa npu 8 °C, ropsvas soga npu 78 °C.
CKONbKO ropsiyein u XonoaHoON BoAbl HY)XXHO B3STb ANS NPUroTosne-
HUS BaHHbLI?

JNano: Pemenne:
V —
t —

Haittu: m, — ?
m, — ?

OTtser:

23
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[lBe oavHaKoBbIe ropenku HarpeearT [Be OANHAKOBbLIE MAaccChl BOAbI
1 ceuHua ot Temneparypbl 20 °C go 80 °C (cm. puc.). Yepes ckonb-
KO BpeMeHUn HarpeeTcs Boda, ecnu cBuHeL, Harpencs yepes 1 MUH?

Hano: Pemenmne:

Hairn; t — ?

Oreer:

TECT

ATNIOMUHMEBBIN, XKENe3HbI U MEeAHbIA rpy3bl NPUBOAATCA B TENno-
BOW kKOHTakT. Maccel rpy3oB 1 kr, 2 kr n 4 kr cooTBeTCTBeHHO. B
pesynetarte Tennonepenadn Mexay rpysamu temnepartypa MegHoro
rpy3a ctana pasHoun 80 °C. Temnepatypa antoMUHUEBOrO U Xenes-
HOro rpy3a pasHa:

20 °C, 40 °C

40 °C, 20 °C

80 °C, 80 °C

40 °C, 80 °C

il |WiNnN -

80 °C, 40 °C




§ 10. 9OHEPTHHA TOIIJINBA.
YAEJABHAS TEILJIOTA CTOPAHUS

1. BanonHute cxemy.

...............................

...............................

-------------------------------

F> e KHJTKOE IA300BPA3HOE
IIpumep Ilpumep ITpumep

...............................

...............................

...............................

2. 3anonHute cxemy.

YAEJBHASA TEIIJIOTA CTOPAHHUSA

................................................................................................................

----------------------------------------------------------------------------------------------------------------

................................................................................................................

................................................................................................................

................................................................................................................




3. 3anonHute cxemy.

KOJIMYECTBO TEILJIOTHI,
. oo 1 CIO AN AT o i
05§ 1o (= (=3 =6
PacUETHAA POPMYIIA evvererrrssrressrsnmmssssssmsssssssnssmsssnassssssnsssnsssssssnsassesss
20e @ — Koauwecmeo Menaombl, M, «ccoovriiieiiiiiiiiiiiinrinnaaneniinansannnns

4, f‘loqemy B KOCTpe He nnaBATCA CTanbHble npe.qmerbl? Mpusegute
OUeHKW, noaTeepxaawoumne salle MHEHWE.

...........................................................................................................
...........................................................................................................

...........................................................................................................

5. CKONbKO Cyxux APOB HYXHO CXe4b, YTODbI NONY4YUTL KONUYECTBO Te-
NMoTbl paBHoe TennoTte, Bolgensemon npu cropadum 20 n 6exHsuHa?

NNano: Pemrenwue:

V,=201=0,02 »® KonuyecTBO TENJIOTHI, BhIAEJIUBIIEECH
p=0,7-10° kr/m* npu cropanuu 6eH3nHA,

q, = 4,6 - 107 [Iix/xr o

q, =107 Ik /Kr @ =am,

Haiirn: m, — 2 rge g, — TeIIOTBOPHAA CIOCOOHOCTEH

DeH3uHAa.

Macca 6en3uHa

ml = pl Vl'
rae p, — IUIOTHOCTH GensuHa, V|, —
06 BEM.
Torma

Q, =q,p,V,.
26



KosmuecTBO TeNIoTHI, BhIAE/JHBIIEECH MPH CrOPAHUN KAMEHHOI'0O
yrIsi,

Q, = g,m,,

rge ¢ — TeIIOTBOPHAA CIIOCOOHOCTH KAMEHHOTO yIJIf.
Tak xak Q, = Q,, 0 ¢q,m, =q,p,V,, oTKYAa

m, = q_zpl -

4,6 - 10" ok /xr

my = 4 0,7 -10° xr/M® - 0,02 M® = 65kr
1,0 - 10" /K

OTser: m, = 65 kr.

Bo ckonbKO pa3 KOMMYecTBO TeNnNnoTbl, BblAENseMoe Npu NosHOM
cropaHuu 1 kr kepocuna, Gonblue, Yyem npu cropaHumn 1 kr Topda?

Hano: Pem_em'_m:_

q,=
Haitm: @, / Q, — ? Otger: |

Ha cxonbko rpagycos MOXHO HarpeTb Boay Maccoi 5,5 kr, ecnm ko-
nU4ecTBO TENNOThI, Bbigenuswieecsa npu cropavum 20 r kepocuHa,
LUenukomMm nomaér Ha e€ HarpeBaHue?

Jano: .Pe_'meﬂge;
m, = 5,5 Kr

q =
m2 =
Haitrm: At — ?

Orser: 40 °C.
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1.

§ 11. BAKOH COXPAHEHHUSA
1 IIPEBPAIIEHUS QHEPTUH
B MEXAHUYECKHX U TEIJOBBIX
IIPOIIECCAX

3anonHute cxemy.

3AKOH COXPAHEHUS MEXAHHYECKON S3HEPTHHA

ONDENMCTCHIS: ssvaiisimssiricinscsniismiiisoiisibes i issiiaseiehss sl

...........................................................................................................

...........................................................................................................

PACIeTHAN (DODUET O jsususcrsusiasismsrnronssivisrsscvoniiaretsaamirnmsnsyisbimmialgaass

20e E — noaHas MexanHu4ecKas IHEPRUSL, [IHC; ....cccviveiiveeeesiinsiennens

2.

3.

28

3aKoH COXpaHEHUs1 U NPEBPALUEHUS SHEPTUI: ......ooieerieeeraaaianneens

...........................................................................................................

...........................................................................................................

B Kakue BMAbI SHEPrM NPEBPALLAETCH IHEPTUA COMHEYHBIX NyYein?
MpuBeguTe npumepsbl. ..

...........................................................................................................

...........................................................................................................

CKOMbKO Hago Cxevb NPUPOAHOro rasa, YTobbl HarpeTb CTanbHyl
3arotoBky Maccoi 2 kr ot 20 °C go 1220 °C?

Jlano: Pemenue:

m, = 2 Kr I[Ipn pemieHUM 3aJaY¥ HCIOIb3YEM
t,=20°C 3aKOH COXpPaHEHUS Hu IIpeBpalleHusd
t,=1220 °C sHepruu. Cumraem, 4TO KOJHUYECTBO
¢, = 500 Ix/(xr - °C) TeIJIOTHl @,, BBIJEJISE€MOe IIPH I0J-
q, = 4,4+ 107 [Isx/kr HOM CrOpPaHW¥ IPUPOAHOTO rasa, moJi-

HOCTBIO HAEeT Ha HarpepaHue CTajlb-

Haitru: m, — ? =
° HOI 3aroToBkn: @, = Q.




KoamuecTBO TEILIOTEI, MOJYUEHHOE CTAJIBHON 3ar0TOBKOM,
Ql = clml(tz —t).

KosmuuecTBO TEIJIOTHI, BblAGJIMBINIeeCA IIPH NOJHOM Cropasumn

IIPHPOJHOIO rasa,
Q, = q,m,.

Tozda

Boviuucaenus:

Orser: 2,72 102 kr.

5. Kakoe Konu4ecTtBo KaMeHHOro yrnsi 6bino n3pacxogoBaHo AnNA Ha-
rpesaHua B nnasunbHon neyu 200 kr meau ot 25 °C go temnepary-
pbl NnasneHns? Temnepartypa nnasneHua megu 1085 °C. Cuutars,
4TO BCA Tennorta, BbiAensemasn Nnpu NonHOM CropaHum yrms, MAET Ha

HarpeBaHue Mmegu.

Jano: Pemenune:

Haiirmu: m,— %

Orser:
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6. Ha ckonbko rpagycos MoxHO Harpetb 100 n Boabl nNpu CXuUraHum
1 Kr QpeBecHOro yrns, cyuTas YTo BCA TeNnnoTa NonaeT Ha Harpesa-
Hve BoabI?

Jawo: Pemenne:

Haiiru: At — ?

Orger:

TECT

B peaynbrtate TennoobmeHa AByX pasnuuHbiX Ten, NpuBeaéHHbIX
B KOHTaKT:

XOMnoAHOe Teno HarpeBaeTCA Ha CTOMNbKO e rpaaycos,
Ha CKOMNbKO OXnaxaaercsi ropayee

—

TEennoBbie Heprun Ten ypaBsHUBarkTCA

TenNoNPOBOAHOCTY TEN ypaBHOBELLUBAKOTCSH

yaenbHble TENNOEMKOCTU TeNn CTaHOBATCSH paBHbIMU

lhlwlN

cpefu OTBEeTOB HEeT NpaBuiibHOIo
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§ 12. ATPETATHBIE COCTOSIHHUA BEIUIECTBA

1. 3anonHute cxemy.

...............................

2. Ha pucyHkax nokasaHo TEnNoBoOe ABUXEHUE MOrieKyn B TPEx pas-
NUYHBIX arperaTHbiX COCTOSIHUAX OAHOTMO U TOr0 € BellecTsa.
OKOno Kaxaoro puUCYHKa YKaXuTe TWM arperatHoro COCTOSHUS
1 NMPOKOMMEHTUPYITE XapaKkTep ABWKEHUS MONeKy’l.

.............................................................
.............................................................
.............................................................
.............................................................

.............................................................

.............................................................
.............................................................
.............................................................
.............................................................

.............................................................

.............................................................
.............................................................

.............................................................
.............................................................

.............................................................




§ 13. IJTABJIEHHUE U OTBEPJIEBAHHUE

KPUCTAJIJINYECKHUX TEJI
1. TUNEBHBHWE: == . rmunispaismsssssessonmummasmibansrebrgversdofbgussrrarsssesvossssiasonss
e
R
prppmu_

...........................................................................................................

...........................................................................................................

3. TMoyemy npu 3aTBepaeBaHuM Xxuakoro napaduHa ero 06beM ymeHb-
waerca?

..............................................................................

------------------------------------------------------------------------------
..............................................................................

..............................................................................
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4. PaccmoTpuTe pucyHok. Kakyio Temnepartypy nokasbiBaeT TEpMOMETP,
rpagyvpoBaHHbIn:

. Tarommi
a) no wkane ®apeHrenta? nén

...........................................................................

...........................................................................

...........................................................................

...........................................................................

5. O6bsicHUTE MO PUCYHKY, MOYeMy BOAa 3aMep3aeT Ha NOBEpPXHOCTW
BOAOEMOB?

‘:mjn'ﬁd’\w&*: el

6. Cranb nnasutcs npu Temneparype 1500 °C. NMpwu kakoit Temnepatype
NPOUCXOAUT OTBepAeBaHue cranu?

...........................................................................................................
...........................................................................................................

...........................................................................................................

7. W3 kakoro metanna cnegyeT UsrotoBuTb cocys, YTOBbl B HEM MOXHO
6bino nnasuTtL cepebpo u 30n0T07?

...........................................................................................................
...........................................................................................................

...........................................................................................................



8. B kakom cocTtosHun ByneT HaxoauTbCs PTYTh NPU Temneparype
-50 °C?

TECT
Mpwu NnaeneHuu Kycka onosa ero Temneparypa:

1 | He uameHseTcs

noebllWaeTcA

MOHWXaeTCcA

BHa4ane noHwxaeTcd, a NoToOM noebilaeTcs

il lWiN

cpeav OTBETOB HET MpaBUibHOT

§ 14. TPAOHUK
INJIABJJEHHUSA U OTBEPJIEBAHHSA
KPUCTAJIJIMYECKEHUX TEJI

1. Onpegenurte no rpaduky, Kakum npoueccam COOTBETCTBYHOT y4acTKu
rpacbuka AB v BC. [insi Kakoro BewecTBa NOCTPOEH 3TOT rpadmk?

. °0 i}

1600 ¢

o
+ O

1500 1 -
1400 1

1300 7 -




Onpegenute no rpaduky, KakMM npoueccam COOTBETCTBYIOT
yyacTku rpaduka AB, BC, CD. [Ins kakoro BeuiecTtBa nocTpoeH

3TOT rpaduk?

t, °C A
10+
54—
B
0 =~ =
/,f-10 20
-5+ ?
1/
-10¥ 4

._\U

40 50 66 t, MUH

........................................

.........................................................................................................

Mpwu kpucTannusauum Temnepartypa Tena:

1 | noHMxKaeTcsa

noebiwaeTcs

il N

OCTaBTCcA HEU3MEHHOM

Yy OHUX Ten ymeHbllaeTcs, Yy Opyrix — noBbiwaeTcs
cpeln OTBETOB HEeT NpaBuIbHOro
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§ 15. YAEJABHASA TEIIJIOTA
INJTABJIEHHUSA

1. 3anonHute cxemy.

V/IENbHAS TEILTOTA TIIIABI

Onpepenerue .

...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

CVCOTEI ATETIITE vt vwernisetinsinsidsi oo seiai i sid s s SR s A S S5 A S SOTRR s S BT

D5 13155781 (RO PR LEs O  S R E e R CRURT I U CON——

2. 3anonHuTe cxemy.

...............................................................................................................

PAaCYETHAS QOPMYJIE «ccsrssacanaasussaresssssssssasessssssssonsansssssssssanasesasasssssssnanes

20e Q — KOAUYECTBO MENLOMbL, IIHC; <weurvsirsisiminmennmmismssiisiasnsannnne
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3. CKONMbKO HYXHO CXedb aHTpauuta, 4Tobbl NONHOCTLIO PacTonuUTbL
nén maccon 10 kr npu Temnepatype —10 °C?

HNawno: Pemenmne:

m, =10 kr IIpu pemernum 3ajadyu HMCIOJb3YeM

i, ==10°C 3aKOH COXPaHEeHHsA U INpeBpalleHus

t, =0°C sHeprum. CumraeMm, 4TO KOJHUYECTBO

¢, = 2100 I /(xr - °C) TEILJIOTHI, BBIIEJIUBIIEECSA MPHU IIOJI-

A= 3,4 -10° Ik /Kr HOM CrOpaHMHM aHTpauuTa, UAEeT Ha

q, = 3,0+ 107 [lix/kr HarpeBaHMe JIbJa [0 TeMIepaTypsl

Hadiwse m — 9 IJIABJIEHUA U IJIaBJIeHHE JIBAA:
Q=Q, +Q,

IIpu cropasuu aHTPAIIUTA BBIAEIAETCA KOJHYECTBO TEIJIOTHI

Q= qgm.

Jns HarpeBaHHA JbJa A0 TeMIepaTyphl IJIaBieHus norpebyercs
KOJMYECTBO TEeIJIOTEI

Q, =cm(t,—t).
st nnaBJIeHUsA JbAa noTpedyercss KOJIUYECTBO TEJIOThI
Q,=Am,.
Tozda:

OrBer:

4. Kakoe konuyecTBO TennoTtel Heobxoammo, 4Tobbl pacnnaeute 10 r
onoea, B3ATOro npu Temneparype 32 °C?

Jlano: Pemenne:
m =

1

~ 0

~

2

A=

Haiitn: @ — ? OTtser:
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5. EMKOCTb (hOPMOYKM AN NPUrOTOBAEHWA NbAa B XONOAWUMbHUKE
100 cm®. Kakoe konuyecTBo TennoTbl oTAAET BoAa B (POPMOY-
Ke OKpyXarlliemy BO34yXy, ecnu HavanbHas TemnepaTtypa BOAbl
20 °C, a Temnepartypa noga -5 °C?
Hano: Pemenne:
V:

1

t,=
A=

Haitti: @ — ?

o

Oreer:

TECT

CpaBHUTE BHYTPEHHIO aHepruto 1 kr nbaa u 1 Kr Bogbl Npu Tem-
nepatype 0 °C:

1 | BHYTPeHHsAs 3Heprusa BoAbl MeHbLUe, YeM nbaa

BHYTPEHHAS 3Heprus Boabl 6onblie, yem nbaa

JHEeprnsa oguHakosa

CpaBHeHUe HeBO3MOXHO

gl lOWN

cpenn OTBeTOB HEeT NpaBullbHOro

§ 16. UICIIAPEHHUE. HACBINIEHHBIA
U HEHACBHIIIIEHHBIH TITIAP

L TEPOCDPEIDBAMRD —— .o s isks s saRRE NSRS 43S



.....................................................

.....................................................

.....................................................

.....................................................

....................................................

....................................................

....................................................

5. 3anonHute cxemy.

..............................

.....................................................

......................................................

......................................................

......................................................

......................................................

......................................................

......................................................

.......................................................

.......................................................

.......................................................

.......................................................

.......................................................

Y

y

Onpenenenne

...................................................

Onpenenenue

...................................................
...................................................

...................................................
...................................................

...................................................

...................................................




1. U3 natn kanenb Ha crtekne (Boga, NOACONHEYHOE Macro, Halia-

TECTbI

ThIPHbBIA CNUPT, 3dup, 6@H3UH) NocneaHen ucnapuTca Kanns:

bRl WIN|-

BOAbI

NoACONHeYHoro macna
HalaThIpHOro cnupTa
acupa

BeHaunHa

2. Betep nossonser nerye nepeHoCUTb Xapy, Tak Kak:

il |WIN =

yBennymeaeTcsa TennonpoBoaHOCTb
yBenn4ynBaeTCA CKOPOCTb WU3nyyYeHua KOXu
yMeHbLUaeTca TennonpoBogHOCTb

yBENUYMUBAETCA CKOPOCTb UCMapeHna Kanens nora

cpeawn OTBETOB HET NpaBwulbHOINo

3. 3aBuCUT N CKOPOCTb MCNapeHUst XXUAKOCTU OT TeMnepaTtypbl?

40

|l & lWIN]|=

He 3aBuCuT
yMeHbLUGeTCH

yBenu4usaeTca

y OOHUX XUOKOCTEN CKOPOCTL YMEHbLUAETCH, Yy APYrux —
yBenn4yuBaeTca

cpegn OTBETOB HET NpaBUiibHOIO




§ 17. IIOT'JIONIEHUE OHEPT'UH
ITPH UCITAPEHHU
JKUJIKOCTHU U BBIJAEJIEHHUE EE
IMTPU KOHAEHCAIIUHU ITAPA

................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

KOHAGHCALMS oot CONpoBOXAaeTCs
BblAeneHnem aHeprmu.

M3 cocyna ¢ sogon npu f = 0 °C oTkaymeawT Bo3ayx. Yto Gymer
npoucxoauTh ¢ BoAon B cocyae? Movemy?

TECT

TemnepaTypa HCHHpﬂIOLLIEI?lGFI KULOKOCTWU, eCnn HET NPUTOKa 3HEPIKn
K XWOKOCTKU U3BHE!:

1 | noBbilaeTcs

OCTaéTCs HeM3MeHHOMn

NoHWXaeTca

Yy OAHWUX XXUOKOCTEN NOBbILLAETCS, Yy OPYrnx — nNoHWxaeTcs

Gl lwiNn

cpefin OTEBETOB HEeT nNpaBUiibHOIo
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§ 18. KHIIEHHE

...........................................................................................................

...........................................................................................................

...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

4. TMoyeMy B Takoi repMETU4HON KacTpione Boaa 3akunaet bbicTpee,
4YeM B 0BbIYHON?

............................................................

------------------------------------------------------------

............................................................



TECTbI

1. Temnepartypa achupa npu ero KuneHwu:

Al s |W N -

noBbILLIaeTcs

OCTa&Trcs NOCTOAHHOM

NOHMXaeTcs

BHa4yane noBbILWAETCH, a NOTOM MOHWXKAETCA
cpean OTBETOB HET NpasuibHOro

2. Boga B cocyae KMnuUT Ha rasoBov nnute. YBenuyeHue MHTeHCUB-
HOCTU NNaMeHu Bbi3biBaeT:

1
2
3
4
5

CyLUeCTBEHHOE yBENnuYeHne Temneparypbl Boabl

HebonbLIOE yMEHbLUEHWE CKOPOCTU rMapoobpa3osaHus

3HaYUTENbHOE yBEeNUYEHWE CKOPOCTU KUNEeHUs U Temneparypsi
BO/bI

yBEenuyeHne CKOPOCTU KUMEHUS
Cpean OTBETOB HET NPaBUIbHOIO
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§ 19. BJIAGKHOCTD BO3/1YXA.
CIIOCOBBI OITPEJEJEHHUA
BJIAKHOCTH BO31Y XA

1. 3anonHute cxemy.

.........................................................................................
................................................................................................................
................................................................................................................
................................................................................................................

Pacuérrnas ¢popmysa

20e (¢ — OMHOCUMENbHAA BAANCHOCMb 6030Yxa, Yo}

................................................................................................................

...........................................................................................................

...........................................................................................................

3. 3anonHute cxemy.

TIPHBOPHI JIJISI ONIPEEJEHASA
BJIAMKHOCTH BO3IYXA

/\

---------------------------------------------------

.................................................

......................




TECT

Kak “3MeHUTCA OoTHOCUTENbHasi BNa)KHOCTb BO3OoyXa npu npoee-

TPUBaHUK KOMHaTbI, €Cfu Temnepatypa Bo3gyxa B KOMHaTe Bbilue
BHeLwWHen?

1| yBennyurcs

2 | ymeHblMTCA

3 | He UsMmeHuTcs

4 | cpeqv OTBETOB HET NPaBubHOM

§ 20. YAEJBHASA TEILJIOTA
ITAPOOBPASOBAHHUA U KOHAEHCAIIUHA

1. 3anonHute cxemy.

YAEJBHAS TEILJIOTA IAPOOBPA3OBAHU A

Onpenenenue

.........................................................................................
................................................................................................................
................................................................................................................
................................................................................................................

.........................................................................................

................................................................................................

2. 3anonHute cxemy.

KOJIMYECTBO TEIIJIOTHI,
HeoOxoaumMoe 1A MpespanleHns JKHIKOCTH B Iap

Onpenenesue

.........................................................................................
................................................................................................................
................................................................................................................

................................................................................................................

PACHETHAR DODMYIIO sverssossusssisessssssisssssrisistnonmemarssontsanssasssnsennnsossasdnneos

................................................

2de Q — Koauyecmeo menaomol, J1xc;




3. Ckonbko pacnnasutcs nbaa, Baatoro npu 0 °C, ecnn emy coobuwutb
Takoe KOMUYECTBO TENNOThi, KOTOPOE BLIAENUTCSH MNPU KOHAEHCauuu
5 kr BogsiHoro napa npu 100 °C?

46

Jdano:
t,=0°C
t,=100°C
m, =5 Kr

A =3,4"-10° Ix/kr
L =2,3-10° I>x/xr

Haiiru: m, — ?

Buviyucanenus:

m, = S Kr -

Orset: 33,8 kr.

Peumienue:
KosuuecTBO TemiorTsl, KOTOpOe Bhije-
JsieT BOAAHOH nap, KOHJAEHCUPYACH IPHA
TeMIepaType KUIneHus,

Q=1Lm,.

Komnuecrso Tennorkl, HeobOXoauMoe
U1 TIJIaBJIEHUA JObJA,

Q, = Am,.
CorzacHo YCJIOBHIO 3aa9M

Lm1= lmz.
Toraa
-y
2 1 A.

2,3-10° s /kr

3,4 10" Tow/ur SO0 ET

Kakoe konuyectso TennoTtbl Heobxoaumo, 4Tobbl 2 Kr cnupTa Ha-
rpPeTb A0 KMNEHUS U NONHOCTbIO ucnaputh? HavanbHas Temnepary-

pa cnupta 18 °C.

TY « . -
Jlano: Pemenue:

m‘:

Hawrm: Q@ — ?

O1Ber:



5. Paccuyutainte konuyecTso Tennotsl Q, Heobxogumoe ans npespa-
wenus 10 r nbaa npu temneparype —10 °C B nap npu Temnepa-
Type 100 °C.

Qla - cnmn(tz' - tl)f

Q=

Orser:
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6.

e

B cocyne naxogutcs 10 kr sogbl npu Temneparype 10 °C. Kakoe ko-
NMMYECTBO CTOrpagyCcHOro BOASHOIO Napa HYXHO BMyCTUTb B cOCyA,
yTOObLI BOAA B HEM Harpenacbk go 60 °C?

Jlano: Pemenne:
m, = 10 kr

t, =10°C

t,=60 °C

t,=100°C

c=4,2-10% I /(kr- °C)

L=2,3-10° [Ixx/kr

Haiiri: m, — ?

Orser:

TECT

OpuHakoBa Ny BHYTPEHHAS aHeprus 1 kr oAbl U 1 kr napa npu
100 °C?

OauHakoea

y napa sHeprus 6onblue

y BOAbl 3Heprus Gonblue

BCe 3aBucuT oT crnocoba nonyyeHusi napa

ilsda I WwiN |-

cpeliv OTBETOB HEeT NpaBurbHOro

§ 21. PABOTA T'A3A 1 ITAPA
IIPH PACIIIHPEHUH

...........................................................................................................
...........................................................................................................

...........................................................................................................



2. 3anonHuTe cxemy.

TEIJIOBOM JIBUTATEJIb
Haposas | | ... Ilaposas Peariasmit
...................... BHYTpEHHero H razosas
GEODRRER |  [csssiviemmtinn.. | [Frrirres etmrgion.

§ 22. ABUT'ATEJIb
BHYTPEHHEI'O CTOPAHUSA
1. Ha pucyHkax npeacrasneHbl BaxHenwme atansl paboTsl gBuratens

BHYTPEHHero cropaHus. Hanuwure HassaHue COOTBETCTBYHOLLETO
aTana.




2. 3anvwuTte, kakow TakT paboTbl ABUratens BHYTPEHHEro cropaHus
NPOUCXOAUT B KaXOOM UUNUHAPE, @ TakkKe Has3BaHUsi OCHOBHbLIX
3NEMEHTOB KOHCTPYKUMK.

3. CpasHuTe BHYTPEHHIOK 3HEPrUio rasa B UUNWHAPE ABUratens BHy-
TPEHHEro CropaHust B KOHLIE TAKTOB BMNyCKa W CXaTUA.

...........................................................................................................
...........................................................................................................

...........................................................................................................

...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................
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§ 23. IIAPOBASA TYPBHHA

Y. TYPDEWHE — aascsmnssirsessoasssusianioitonesssssnss s miiiois e in o ee fommnnnss

...........................................................................................................

2. Mo npeonoXeHHoOW cxeme ONUWUTE NpuHUMN paboTbl TennoBow
3NeKTpocTaHuunu.

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

..........................................................................................................



§ 24. K111 TEIIJIOBOI'O IBUT'ATEJISA

1. 3anonHute cxemy.

................................................................................................................
................................................................................................................
................................................................................................................
................................................................................................................

----------------------------------------------------------------------------------------------------------------

OBOBHATLEIE seymvsvenavennonannsrssenmenessasamstsssbassssonssis A HIIb SN EITRAs s susnTws
PacaeTHAH QODMYIIR coessnssssssssensuonsmasirrmsilitontosnansassitsnsssssenssssrsvssssssssavions

1 L, — KO()PuyueHm none3nozo 0eucmeus, %o ...

----------------------------------------------------------------------------------------------------------------

2. KMNO ABUraTen BCEIAA MEHDBLUE ...ccorvseeiriimmmesmmmasmmnsiresssssnsesasassnseasans

3. Moyemy KIMN[ tennoso3a Gonblue Kr napososa?

...........................................................................................................
-----------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

...........................................................................................................
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IAEKTPHYECKHE ABJIEHHA

§ 25. DJIEKTPU3AIIUSA TEJ
ITPA COITPUKOCHOBEHHUMU.
B3AUMOJIEVICTBHUE 3APAKEHHBIX TEJI

Snelfrpnsaum Ten BO3HUKaeT npu:

...........................................................................................................

........................................................................................................

. Tena, umetwowume 3nekTpu4eckue 3apsaiel OAMHaAKOBOIO 3Haka,
BIAUMMO | cannuneassanersnnsnnsninannrsnamsonibnsnns , @ Tena, nmewlmne 3apagbl

...........................................

1 Onpe,u,enuTe 3HaK 3apsana LWenka nocrne snekTpu3aunmn CTeknsiH-
HOIo CTEepXHA.

...........................................................................................................

...........................................................................................................

. OnpepenuTe 3HaK 3apsfa, BO3HVKAKOLWErO Ha Kycoyke mexa, nocne
HaTupaHus UM 360HUTOBOW NanouKK.

...........................................................................................................



6.

6)

B)

54

OnpepenuTe 3Hak 3apsiga wapuka 1. ﬁ—’

3apsikeHHOe Teno NPUTSArMBaeT OoTpuuarenbHblid 3apsg U oTTanku-
BaeT nonoxutenbHbll. Kakos 3Hak 3apsiaa tena?

Kak BzaumogencTeyioT Apyr C APYrom:
[OBE CTEKSIiHHbIE Nanoyvku, HAdNeKTPU30BaHHbIE TPEHUEM O LUENK?

360HUTOBas M NNacTMaccoBas Nanoyky, HadNeKTPU3oBaHHbIe Tpe-
HUEM O LWepCcTb?

CTeK/IsHHada nasnoYka, Has3nekKTpmnlosaHHaa TPEHWEM O WENK, U AH-
TapHasa nano4yka, Ha3nNeKTpuloBaHHasa TpeHunem o wepcTu?

...........................................................................................................

TECT

AHTapb U CTEKNO NpU TPEeHWA O LWEePCTh 3apsAXarTCcs COoOoTBET-
CTBEHHO:

NONOXUTENbLHO U OTpULaTeribHoO

oTpuLlaTenbHO U NONOXUTENbHO

06a NnonoXuTenbHo

oba oTpuuarensHo

O IWIN|=

cpeav OTBETOB HET NPaBUIbHOTO




1. OnekTpockon —

§ 26. 9JIEKTPOCKOII

...............................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

..........................................................................................................

3. [Mokaxute Ha pucyHke 3HaK 3apsga

Ha NUCTOYKax aneKkTpocKona.

TECT

3nekTpockon A — 3apsbkeH, a B — paspsikeH.
Kakown BapuaHT onpegeneHus 3Haka 3apsifa anekrpockona A cne-

AayeT Bbibpats?

1) coeguHUTL 3NeKTPocKonsl A u B v cneavuTk 3a NUCTOMKaMKU anex-

Tpockona B;

2) NoAHeCT NonoXuTenbHbii 3apsa K anekTpockony A U NOCMOTPETb,
4YTO BygeT ¢ ero NUCToYKamu,
3) 3a3eMnNUTb 3NEKTPockon A U NOCMOTPETL, 4YTO ByAeT ¢ ero NUCTou-
Kamu.

1

1

2 3|11u2

1n3

2n3
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§ 27. QJIEKTPHYECKOE I1OJIE

B npocTpaHcTse, rae HaxoauTCs aNeKTPUYecKui 3apsa, cyluectsyert

DNEKTPUUBCKOE ..eevvemssinseenseneisssessessesssnsssssnssessessaesaesssseeseaensaenaassnenes

Cwuna, c KOTOPOW 3NeKTpU4YecKoe none AEeNCTByeT Ha BHECEHHbLIN B
HEro 3NEKTPUYECKUI 3aPAL, HA3LIBAETCH ......ccoinimrieimiimmmrersiemminneeeaeeans
CUIOMN.

B6NUan 3apsKeHHbIX Ten OENCTBUE MOMA ..o.oovviiiiiiiiiriiiiiaiiininnannnaa ,

a NPY YOATEHUN OT HNX MOJTE .eveeererasssassasssssssninssansassessssssassossmnssssns

ByayT nv HasnekTpu3oBaHHble Tena B3auMOAeNCTBOBaTh:!

1) B BO3aYXE? 3) B Kepocune?
Ha Het [a Het
2) B BOAE? 4) B Bakyyme?
Oa Het Oa Het
TECTbI
. AnekTpuyeckoe BzaumoaencTeme obycnosneHo Tem, 4to Tena ob-
napaor:
1 | maccon
2 | 3apsgom
3 | aHepruen
4 | CKOpPOCTbIO
5 | cpean OTBETOB HET NPaBUILHOIO




2. Y10 nepepnaért anekTpuMyeckoe B3auMOLENCTBME HASNEeKTPU30BaH-
HbIX Ten?

1) Bo3ayx; 3) KepoCwuH;
[a Het Ha ’ Her

2) Boga; 4) anekTpuyeckoe none.
da Hert Aa Het

3. B Kakon To4ke crieayeT noMecTuTb NOMOXUTENbHbIA 3apsaa, YToObi
nof AeACTBUEM MONOXUTENbHbLIX 3apsaos g U Q (Q > q) oH Haxo-
AVNcA B paBHoBecun?

@ O ®- —e @ ®

A q B c 0 D
*c

11 A 2| B 3|1C 4| D Sy E

4. SneKkTpuyeckas cuna 3aBucuT:

OT martepuana BSBHMO,L\GF!CTBYIOU.IHX Ten

OT (POpMbI B3aUMOAESUCTBYIOLLNX Ten

OT PacCTOsiHUA MeXAy B3auMOAEWUCTBYIOWMMU Tenamm

OT TemnepaTypbl Ha3NeKTPU30BaHHOro Tena

GlAalWIN|=

cpean OTBETOB HET npasuibHOro
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§ 28. AEJIUMOCTD 9JIEKTPHUYECKOTI'O
3APANIA. SJIEKTPOH

1. 3anonuute cxemy.

4. ToyeMy Ha BHYTPEHHEN NOBEPXHOCTU 3apsKeHHON MeTannunyeckon
cpepbl HeT 3apsaos?

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................




Mpu anekTpu3auun 36OHNTOBON NanoYku O WepCTb, en coobLymnm

3apsg —4,8 - 1072 Kn. Kakomy 4ucny aneKkTpoHOB COOTBETCTBYET

3TOT 3apsa?

Tlano:
q=-48-10"Kn
e=-1,6-10"""Kn

Hairn: n — ?

Boivuecnenus: |

Orser: 3-107.

Pemenue:

Yrobel onpesenuTh YHCIO 1T 3JIEKTPO-
HOB, HYKHO 3apsl ¢ pasfejuTs Ha 3apaj
OZHOT'O BJIEKTPOHA €:

AnekTtpockony coobwunu 3apsg 8 - 1072 Kn. Kakomy uucny anek-

TPOHOB COOTBETCTBYET 3TOT 3apsaa?

Hano:
q =
c =

Haitu: n — ?

Pemenme:
|
i
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MOXHO N Npu ANEKTpU3aLmum SHTapHOW Nanoyku O LWepcTb Coob-
wuTh en 3apsg —1,6 - 10-2'Kn?

Jlano: Pemenne:
q=

C‘:

Haiitu:n — ?

OrpeT:

TECThbI

. ONeKTPOH ABWKETCA MEXDY NPOTUBOMOMOXKHO 3apsKEHHbIMU Me-
TannuyeckumMu NnacTuHamm.

Kakas u3 cTpenok CooTBeTCTBYET HanpaBneHUio CUnbl, AeiCTBYIO-
Lien Ha 3nNeKTpPoH?

11l 2= (3|~ |4|) |5]|<

. Tpu oguHaKoBbie meTannuyeckue ciepbl, 0OgHa U3 KOTOpbIX UMe-
eT 3apan ¢, a [ABe Apyrie HeuTpanbHbl, NPUBOASATCA B KOHTAKT.
Mocne yganenus cdep Apyr oT gpyra:

Kakgas u3 Hux 6yaer umers 3apsg g

2 | kaxgas u3 Hux Byger umeTtb 3apsag ¢/3

nepBoHa4anbHoO 3apsxeHHan chepa byaer HelTpansbHa, a Ha
OBYyX Apyrvx 3apan 6yner /2

chepbl ByayT anekTpoHenTpanbHLIMU

5 | cpean OTBETOB HET NPaBUNbHOIO




§ 29. CTPOEHHUE ATOMA

1. 3anonHute cxemy.

2. ATOM B LENOM HEUTPANEH, T. €. HE MMEET riiieeiiiiiriinerrmmmnernnsanssnnes
B UEHTPE ATOMA HAXOLAMTCS «-.evvvmrmrminmummnnaasiasnmsasseremmssesinnsssssnssamssnssans
B cocrase sigpa atoMa HaxoasaTCsH NONOXUTENbHO 3apsKeHHble Ya-
CIMIB - siiicamiiapssirosseisorivisess s iAsi bia i S is s aap e s o mmres e SRR RS SRS
B sigpax atomMoB cofepXaTtcsi HEMTPanbHbIE YACTULbl — .weeevievnennnns
BOKDYI AADE ABUKYTCR sessersssmmevannsarnsussssossensasvorvassoarursmassssupsssmsssiassns
ATOM, NOTEPSABLUMA OAUH UNKU HECKONbKO 3NEKTPOHOB, — MOSOXK-
TOREHBIN, ssossmmmevsmmmrmannssvenns evnenssons s s suimmsmssssemiamaass s ioysseshimisasssis
ATOM, NPUCOEANHVBLLMIA OAWMH UMW HECKOSbKO 3fEKTPOHOB, CTaHO-

3. B sagpe atoma ypaHa cogepxutca 235 yactuu. Bokpyr sigpa asu-
xetcs 92 anekTpoHa. CKONbkO B siApe 3TOro atoMa HeWTPOHOB U
NPOTOHOB?

Hano: Pemenune:

A =235 3apax npoToHa nDoaokuTenbHbI. OH pa-
Z =92 BeH Mo abcoaooTHOMY 3HAYEHHUIO 3aps-
Hagiru: N — 9 Iy SJeKTpoHa. ATOM B IeJIOM He HMe-

eT 3apsiza, T.e. HeHTpaleH, TaK Kak
MOJIOYKUTEJIbHEIN 3apAA AApa paBeH 1Mo abco-
JIOTHOMY 3HAYEHHUIO 00IIeMy 3apAay 3JeKT-
POHOB B aToMe, CJIefOBaTeNbHO, YHCIO Z
BJEKTPOHOB PABHO YMCJY IPOTOHOB.
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Beero B saape A wacTul, U3 HuX Z NPOTOHOB, CJIEJOBATEJIBHO, YHC-
JIO HEUTPOHOB

N=A-1Z,
Boiyucnenus:
N =235—-92 = 143.

Oreer: 92 nporora u 143 HelATpOHA.

B agpe atoma 3onota 197 yactuu, u3 Hux 118 HenTpoHoB. CKonbKo
NPOTOHOB COAEPXWUTCA B SiApe 30M0Ta U CKOMbKO 3MeKTPOHOB ABK-
XeTcs BOKpyr sapa 31oro atoma? Belpasute 3apaj sapa 3onorta B
KyrnoHax.

Hano: Pemenye;
A=197 el
N =
Haitru: Z — ?
g—?
Owmer:| | [ | [ [ [ 11

B sppe atoma cepebpa 107 wyactuu, u3 Hux 47 npotoHoB. CKonb-
KO HEeWTPOHOB COAEPXUTCA B Aape cepebpa n CKOMbKO 3MeKTpoHOoB
ABWXETCH BOKPYr sApa 3toro atoma?

Jdano: P'e_um:em_le:'

Hasiru:

Qj'néT:



N

TECTbI

1. OnekTpuyeckas cuna B3auMOLenCTBUS MEXAY IMEeKTPOHOM U npo-
TOHOM:

cuna npuTaXeHus

cuna oTtrankuBaHus

paBHa Hyro

AenCTByeT NUllb Ha BoNbLUKX PacCTOAHUAX

g slW N =

Cpeau OTBETOB HET NPasuibHOo

2. ATOM npespallaeTca B UOH (MM MOHU3YETCS ), ECIIN:

M3 atomMa yaanswTcs Unu K Hemy pobaensoTes HENTPOHbI

U3 atoMa yaanarwTca Unu K Hemy pobaensoTcs NPOTOHbI

aTtom npuobpertaeT GonbLUy CKOPOCTb

U3 atoma ynansTcs unu Aob6aBnsaTCs ANeKTPOHbI

O AN =

cpeou OoTBeTOB HEeT NpasBuilbHOro

§ 30. OB bACHEHHUE SJEKTPHYECKHUX
ABJEHUM

Cymma Bcex oTpuuatenbHbix 3apaaos B Tene pasHa no abconior-
HOMY 3HAYEHMIO CYMME BCEX ....ooooiiiiioiiiiiee e reeres

3apsgoBs, U Teno B LenoM He MMeeT 3apsafa: OHO 3NeKTpUuYecKu

Ecnu Teno obnagaer n3bbiTOYHLIM, NO CPABHEHUKD C HOPMAarbHbIM,
YUCNOM 3NEKTPOHOB, TO OHO 3apPSXKEHO



3. Ecnu B TEne CoOAepXUTCA HeOCTaTOMHOE, NO CPaBHEHWUIO C HOpMarib-
HbIM, YNCIO BMEKTPOHOB, TO OHO BAPSKEHO ....eivivrerersessesssiaessaraann

............................................................................................................

5. 3anonHute cxemy

3AKOH COXPAHEHHSA 3JEKTPHYECKOTO 3APAIA

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

6. Yem 0BBACHWUTb, YTO HE3APSHKEHHbI METaNMUYECKUA Wap NPUTAM-
BaeT Kak MonoXxuTenbHble, Tak U OTpuLaTenbHble 3apaabl, Haxoas-
LLIMECH Ha ManblX PACCTOAHUSAX OT Hero?




8. lMoyemMy HWUTKU, BUCALUME BepTUKANbHO Ha MeTannM4eckom nony-
KonbLUe, pacnonaralTCs paauarnbHo Npu BBEAEHUU B UEHTP nony-
Konbua 3apshKeHHOro CTepXHA? 3apsii Kakoro 3Haka nosiBnsieTcs
npyv 3TOM Ha nonykonsue?

9. TlMoyemy kycouku Bymaru npuTsirmBatoTcs K pacqécke? Hapwucyiite
3apsabl Ha Kycodkax Gymaru.

10. Mo4yemy marHuToboHHAs NNEHKA, CHATAs C KacceTbl, NPUTArMBaETCA
K OKpy>xarowum npegMmeram?

...........................................................................................................
...........................................................................................................

...........................................................................................................

NbinNb?

...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................



12. NoYyeMy € NOMOLBLIO PaanOaKTUBHbLIX BELUECTB, U3ny4aoLnx nono-
XXUTENbHO 3apsXKEHHbIe YacTulbl, MOXHO YAANATb Nbiflb C NOBEPX-
HoCcTU?

...........................................................................................................
...........................................................................................................

-----------------------------------------------------------------------------------------------------------

13. Kak 3apsguTb 3NeKTpOCKOmn OTpUuaTenbHbiM 3apsifioM C NOMOLLLIO
NONOXWUTENbHO 3apsXKEHHON MeTannuyeckoin cdepwl, He npukaca-
AACb chepow K aneKTpockony?

-----------------------------------------------------------------------------------------------------------

...........................................................................................................

14. MoyeMy 3UMOI CUHTETUYECKAs OaeXaa «UCKPUT» B TEMHOW KOMHaTte
Bonblie, 4em netom?

...........................................................................................................

...........................................................................................................

...........................................................................................................

15. MOXHO N1 Ha KoHUax 960HMTOBOM NANO4YKKU NONYYUTb OAHOBPEMEHHO
[Ba pa3HOUMEHHbIX 3apsiga? Kak ato caenarb?

...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................



TECThbI

1. Teno 3apspkeHO NONOXWUTENbHO, ECNU B Terne:

1

z
3
4

5

NONOXWUTENBHO 3aPAXEHHbIX YacTUL MeHblUe, YeM oTpULa-
TenbHbIX

YUCIO MONOXUTENBHO 3aPSKEHHBLIX YaCcTULl PaBHO YUCAY OT-
PULATENbHO 3apsHKEHHbIX

HET OTPULLATENbHbIX YacTUL

NONOXMTENBHO 3aPSHKEHHbIX YacTuy Gonblue, Yem oTpula-
TenbHbLIX

cpeau OTBETOB HET NPaBufbHOro

2. 3apsikeHHbIN KyCcOoK LWEnka npubnmxalT K He3aps)KeHHOMY NpoBO-
AHuKy. B pesynerare:

1

albhlON

WENK U NPOBOAHWK OTTanNKuBalTCA Apyr OT gpyra
OTTankMBaeTCs TONbKO LWENK

OTTankuBaeTCs TOMbKO NPOBOAHMK

WENK 1 NPOBOAHUK NPUTATMBAKOTCSA APYr K Apyry
cpeau OTBETOB HET NpaBUNbHOro

3. K ky3oBy 6eH30B0O30B NPUKPENnAIoT Lenb, KacalLlycs 3eMnu:

s W IN|=

4TO6bI 3aLMUTUTL UX OT yaapa MOMHUK

ANS yaanexsus esnaru

ANs HAKOMNMeHUs OTpULAaTeNnbLHOro 3apsina
ANs yaaneHus CTaTUYecKoro aneKkTpuyecTsa
cpeau OTBETOB HET MpasuibHOro

4. K HesapspkeHHOW meTtannuyeckon cdepe npubnuxarT NoMoXu-
TenbHbIA 3apsaj, nocne vero cdepy 3aszemnsior. MNocne yaaneHus
3apsiaa v OTKIYeHusA 3aseMmneHus ciepa:

1

gmihlwWN

OCTaeTCs HenTpanbHON

3apsxaeTcs NONOXUTENbHO

3apsKaeTcs oTpuyaTensHo

3apsaxaeTcs, HO ee NONAPHOCTb HEN3BECTHAa
cpeau OTBETOB HET NPaBUbHOM
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§ 31. IPOBOIHHUKHU U HEITPOBOJJTHURKH
JJIERTPUYECTBA

1. MpoBogHMKamu Ha3bIBaT Tena,

..................................................

..................................................
..................................................

..................................................

......................................................

---------------------------------------------------------

.........................................................

---------------------------------------------------------

.........................................................

3. 3anuwwuTe B Tabnuue, kakue BeLLECTBA U3 HUXKE NEPEeYNCIIEHHbIX OT-
HOCATCH K NPOBOAHWKAM 3MEKTPUYECTBa, Kakne — K AU3ANeKTpuKam:

noysa, BO3dyx, Teno 4enoseka, 3GOHWUT, CTEKNO, SHTapb, Meab,
peauHa, Wenk, pacTBopbl conei, cepebpo, pacTBOPbI KUCNOT.

IIPOBOJJHHAKHA

......................................................

......................................................

......................................................

......................................................

......................................................

......................................................

......................................................

......................................................

------------------------------------------------------

------------------------------------------------------

......................................................

..................................................

...............................................

.........................................................



5. poBOAUMOCTL NOMYNPOBOAHUKOB U3MEHAETCS, ecrnu

......................................................................................................

......................................................................................................

...........................................................................................................

...........................................................................................................

TECT

[epMaHuit 1 KpeMHU ABNSAIOTCA:

1 | npoBoAHUKaMK anekTpuyecTea

HENPOBOAHWKAMM 3MEKTPUYECTBa
nonynpoBoAHUKaMu

KakK npoBOAHMKaMK, TaKk U U3onatopamum

Gl N

cpefin OTBEeTOB HET NpaBusibHOIo

§ 32. QJEKTPUYECKHUH TOK.
UCTOYHHUKH DJEKTPUYECKOI'O TOKA.
§ 33. QJIEKTPHYECKAS I[EITH
" EE COCTABHBIE YACTH

1. OnNekTpu4eckun ToK —

......................................................................
...........................................................................................................

...........................................................................................................

2. YT1oBbl NoNy4YnuTL INEKTPUYECKUA TOK B NPOBOAHUKE, HAQo co3naThb
B HEM 3NeKTpuyeckoe

........................................................................

...........................................................................................................



3. OnekTpudeckoe none B NPOBOAHUKAX CO3AAETCHA U NoAAEpKUBaeTCS
HCTONMMRBIMN sscsnconmms i o i e oy sse oo i acs

HCTOYHHEKH JIEKTPHYECKOI'O TOKA
= e =
f"'__-’ . ¥ . Bc V.
1 2 3
3JIEMEHTHI «COo31aTelb, HIPON3BOANUTEb»
/.,r—’ . "““-—-H_,‘H_HH
4. 3anonHute Tabnuusbl.
IHNOTPEBUTEJH 3AMBIKAIOIIHUE
AJEKTPHYECKON U PASMBIKAROIIHE
SHEPIHHU YCTPOMCTBA

...................................................

5. lMoyemy npu 3apsgke akKymynsitopa ero NonoXUTENbHbLIA NOMC
COEAVHABGTCA C MOMOXMUTENbHLIM NOMKOCOM WCTOMHWKA TOKa, a OoT-
puLarenbHbiii, COOTBETCTBEHHO, C OTpULaTenbHbIM?

.......................................................




6. lMoyemy anekTpudeckas Uenb AOoMmKHa ObiTb 3aMKHYTOW?

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

9. HauvepTtute cxembl 3NEKTPUYECKON LEeNU, COCTOSLLEN U3 aKKyMYyNsaTO-
pa U AByX naMnoyek, BKNioYaemMblX OAHOBPEMEHHO OAHUM BbIKNOYa-
TENeM.

Cxema 1 Cxema 2

10. Haueptute cxemy 3neKTpUYecKoW Lenu, COCTOSLEeNn U3 OBYX aKKy-
MYIATOPOB, 3BOHKa U [ABYX KHOMOK, PACNOMOXeHHbIX TakK, YTO MOXHO
3BOHUTb U3 ABYX Pa3sHblX MECT.
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11. Hayeptute cxemy 3neKTpu4eckon uenu, COCTOALEN U3 ranbBaHu-
YEeCKUX 3NEeMEeHTOB W TPEX namnoyvek, Kaxaasa U3 KOTOpbIX UMeeT
CBOW BblIKNO4aTernb.

TECTbI

1. i'lo*rpeﬁmenem ANEeKTPUYECKOro ToKa ABMNAETCA!

aKKyMynsTop

ranbBaHU4ECKUin ANemMeHT

aneKkTpogsuratentk

reHeparop

sl WIN|=

cpeau OTBEeTOB HET NnpasuiibHOro

2. Kakon U3 3neMeHTOB CNeayeT BKMK4YUTL Mexay Todkamu a v 6
B cxeme, NpuBeaéHHOW Ha pucyHke, 4yTobbl namna ropena no-
CTORHHO?

1] —@—
O 2| -~
3|_q
4| —(——
5]
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3. Kakoit U3 aneMeHToB crneayer BKMIOYMTb MEeXay Toukamu a u 6
B npeapiayuien cxeme, 4Tobbl cBeT MOXHO GbiNo BKNOYATL U Bbi-
KnoYaTs?

1] &—— 4] St
2 —_ilﬁ - 5 ) A

e

4. Boibepute cxemy ANS HE3aBUCUMMOTO WUCNOMb3OBaHWUA anekTpuye-
CKOTO OCBELLEeHUA W 3BOHKA.

_-ua- - __—||+

®—TT I ¥

i

X
i L LGP
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§ 34. DJJEKTPUYECKHUI TOK
B METAJIJIAX

1. B y3nax Kpuctannm4eckon pelwéTkn MeTasnna pacnonoXeHbl . .......
veeersssenesacns, B MPOCTPAHCTBE MEXAY MOHAMM
BECNOPAAOUHO ABUKYTCH «oerserrsnnsssnssrunersnsssnassssesrsnssssasssases - —

2. ONEKTPUHECKUM «veeemeenramisnssnsissnnns B MeTannax npeacrasnser coboin
yNnopsiA0O4eHHOE ABWKEHUE CBOBOMHDBIX «vvvririmmismemmissmsmmsmisisnncnminssnsenss

3. OnekTpuyeckoe none pacnpocTpaHAeTcs No BCei ANMHe NPpoBOAHMKA
CO CKOPOCTbIO, BINU3KON K CKOPOCTU worrrcsssunssmasinnssmmnsssssnsnnanas PR
B BaKyyMme.

4. 3anonHuTe cxemy.

DOGRHAYCTHIID' ssisssriianissamsamssssasmnsiieiasuaiiie B T e ———

W HCHODOB SHAOHIIE  wrrosmistissssiisiistnins sagnsssineiosinaisoustlasinasausissessssnnsuaiie

5. lMoyeMy CKOPOCTb ABWXEHUA INEKTPOHOB B MPOBOAHUKE NOA AeW-
CTBUEM BMEKTPUYECKOro MOrisi ropasao MeHblue cKopocTu ux Bec-
NOPAAOYHOTO TENMOBOro ABUXEHUA?

-----------------------------------------------------------------------------------------------------------

6. Paccrosiimne ot Mockebl o Kypcka 550 kM. 3a kakoe Bpemsi 4On-
DET ANeKTPUYEeCKUn curHan, nocnaHHbli no nposogam ua Kypcka s
Mocksy?

Hano: Pemrenne:
[=550kMm=5,5-10°m Y1066l HAWTH BpeMs paclipocTpa-
c=3-10m/c HEHUSA IJIEKTPHYECKOI'o CHI'HaJAa,

HYKHO paccTossHue | Mexay ropo-
JlaM¥ pasfieInTh Ha CKOPOCTH pac-
NpOCTPaHEHUS  dJIEKTPUYECKOIo
cuUrLasa.

Hairn: ¢t — 7
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ITa CKOpPocTh HUTM3KA K CKOPOCTH CBeTa B BaAKyyMme ¢: t = "

5
58 -10"% 1,67 -10%¢.

Buiyucaenusa: t = -
3-10" m/c

Orger: 1,67 Mmc.

7. OnekTpuyeckuin curHan, nocnadHbin 3 Cadkr-MNetepbypra 8 Mocksy,
Aowen 3a 2,5 mc. Yemy pasHO paccTosiHue Mexay 3TUMM ropoaamu?

dano: Peurenme:
Haiitu: { — ? OTBerT:
TECTBI

1. Hocutensamu anekTpuy4eckoro Toka B MeTannmuyeckux npoBoAHMKaXx
ABNAKOTCA:

MPOTOHbI

HEeWTPOHbI

aTOMBbI

3NeKTPOHbI

b |WIN| =

HET NpaBuUNbHOINO OTBEeTa

2. invHa anekTpu4Yeckoro NpoBoAa ANA HACTONLHOW namnbl 1,5 m.
Yepes Kakon NMpoMexyToK BpeMeHW Mnocrne BKMYEHUs namnbl B
CeTb 3NeKTPUYECKUn TOK HaYHET npoTekaTb Yyepes3 namny?

10-%¢

5107 ¢

10%¢c

5-90r%¢

05¢c

Olh wWwinl~
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3. Yepes Kakoi NpPOMEXYTOK BPEMEHM NOCME BKIHOYEHUS 3TON Xe
namnbl B CETb NEKTPUYECKUe 3apsadbl U3 CeTU AOCTUrHYT Cnu-

1.

panu namnbl? Ckopoctb 3apsgos 1,25 mm/c.

5=107%c
26
20 ¢
20 mMuH
2y

NiB|WIN| =

§ 35. TENCTBUA SJEKTPUYECKOI'O TOKA

3anonHure cxemy.

JEMCTBHS DJEKTPUIECKOTO TOKA

seaw

........................................................

..............................

MouyeMy NPOBOMOKa YANMHAETCS NpW NPONyCcKaHwun Yepea Heé anek-

Tpu4eckoro Toka?

......................................................................

.....................................................................

......................................................................

.....................................

.....................................

.....................................

Mpu kakux cnocobax oborpesa NOMELLEHWUIA UCTIONL3YETCH 3NeKTPK-

YeCKui TokK?

......................................................................

......................................................................

......................................................................

......................................................................

......................................................................

.....................................

.....................................

.....................................



4. lMepevucnurte anekTpobbiToBble NPUOOPLI, B KOTOPbLIX MCNONb3yeTCs
Tennosoe AelcTBue Toka.

TECTbI

1. TennoBsoe gencTBue TOKa UCMONb3YeTCs:

i lWiIN| =

B 3I1eKTPU4eCKOM 3BOHKe

NP1 BblaeneHun YUCTbiX METanoB B pacTeBopax conew
ANnA HaMarHn4uBaHWUa xeneasa

AN\ 3anycka anekTpoasuratTens

Ona ceevyeHuna snekTpuyeckux namn

2. Xumuyeckoe OencTBue Toka UCTonb3yeTcs:

Nl |WwiN|=

B 3MeKTpoHarpesarenibHbix npubopax

B CXeme ransBaHoMmeTpa

AN NONYYEHUA YMCTbIX METasoB U3 PacTBOPOB COMen
ANS CBEYEHUS 3NEeKTPUYECKUX famn

B 3MEKTPUYECKOM npeaoxpaHuTene

3. MaruuTHoe aencTBue ToKa UCNomnbayeTcs:

g b |WiIN =

NPy BO3OENCTBUM NPOBOAHMKA C TOKOM Ha XXene3Hbie OnuIiku
Npn NonyyYyeHuu MeTannos B pacTBopax conen

npu nnasneHun NPoBONOYKN B NpegoxpanvrTene

ANSA CBEYEHUS 3NEKTPUHECKMX namn

B aneKTpoHarpesarenbHbix npubopax
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§ 36. HAIIPABJIEHHUE
SJIEKTPUYECKOI'O TOKA

B MeTannnyeckux NpoOBOAHUKAX ANEKTPUHECKUAA ......cooovvrenins npea-

cTaBnsaeT coboi YNOPSAOYEHHOE ABMKEHNE ....oeveveieereriasiinsissenannas

B pacTtBopax KACMOT, conen, Leno4emn anekTpuydeckuin Tok obycnos-
NEH ABVMKEHUEM  ..covevvvrinnrsnsesnmnnsmsssnssasssssnsnsesmsessessnns oGoux 3HaKoB.

3a HanpasneHue ToKa YCNOBHO NPUHSANMU TO HanpaeneHue, no Ko-
TOPOMY ABWXYTCA MNOMOXUTENbHbIE 3apaabl, T. €. HanpaBneHue or

NONOXUTENbHOMo NONKCA MCTOYHUKE TOKA K .ovvivieieininiiiiiiiniiiinanas

Ha pucyHke usobpaxeHa TpaeKTopus O[HOMo U3 3MEeKTPOHOB B Me-
TannM4eckoM MPOBOAHMKE, MO KOTOPOMY MpOTeKaeT ToK nop Aew-
CTBMEM BHELUHNX ANEKTPUYECKUx 3apsaos. MokaxuTe HanpasneHune
TOKa M CKOPOCTMW YNOPSAOYEHHOTO ABWXEHUS 3neKTpoHoB. OTMETL-
Te 3HaKV BHELLUHUX 3nekTpU4eckux 3apsaos (cnesa u cnpaea).

Mokaxute Ha PUCYHKax HanpasneHue 3NeKTPUYECKoro Toka U Mo-
NSPHOCTL 3apAao0B (Creea U Crpasa), Bbi3blBAOLMX 3TU TOKM.




§ 37. CUJIA TOKA. ETUHHIIBI CHJIbI TOKA

1. 3anonHute cxemy.

DO I MO i e e e e ———————

-------------- L T P R T
lllllllllllllllllllllllllllll L R R R Y

-------------------------------------- L R

OO03HAYECHHE ....cvcvvvennneensens T T L T T P ey e A e S EO

EZIIETIIA ...ccvuvieevssiseeensssnsssassssnssssssnsnsssssssssssssssssesessessnsnsssssnssssssnsssannsssnrs

Pacuérras dpopmyna......... R

208 T — ElNG MU A 1iisissiininiossinmiiiseoiiamiisiiaiisssmnisasiaaiis D

2. 1MKA= ... wwiisns BV WAE i VS I U e— A;

3. Bo ckonbko pa3 M3MEHUTCA Cuna B3auMOAENCTBUS ABYX napan-
nenbHbIX TOKOB NPU YBENUYEHMM CUMNbI TOKA B KAXXAOM U3 HUX B ABa
pasa?

-----------------------------------------------------------------------------------------------------------

------------------------------ L T
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4. Mo cnupanu anekTponamnbl npoxoaut 3apsa 480 Kn kaxable
5 MuH. Yemy paBHa cuna Toka B namne? CKONMbKO 3NEKTPOHOB
NpPoOXoAUT 3a 3TO BPEeMs 4Yepe3 nonepeyHoe cevyeHue npoBoa-
HUKa?
dano: Pemenne:

q =480 Kn Cury Toka HaxoauMm no (opmyie

t=5wmua=300c

e=1,6-10""Knx

Haiiru: I — ?

n—?9 KomugecTBO 3JIEKTPOHOB OIIPEAeIAM, eCJIH
3ap#Aj @ paszesMM Ha 3apsaj dJIeKTPOHA e:

Buviyucnenua:

Orser:

5. Mo cnupanu anekTponamnbl kaxabie 5 ¢ npoxoaut 3apsg 20 Kn.

80

Yemy pasHa cuna Toka B namne?

Jlauno: Pemenne:

Haimw: I — ?

Oreer:



Mo obMoTKe BKMOYEHHOrO B Lens npubopa naer 1ok cunon 5 MKA.
Kako# 3apsg nponaért yepes npubop B Te4eHue oaHoro Yaca?

Hano: Pemenue:

Haiitn: @ — ? Orser:

TECTbI

. 3a 2 c yepes nNobyio TOYKY 3aMKHYTOM Lenu npu Toke 5 A nporeka-
er 3apsa:

1 Kn

5 Kn

10 Kn

50 Kn

100 Kn

N hlWIN =

. MNoTok npotoHoB nepeHocuT 3apsg 3,2 Kn 3a 4 c. Takomy nepe-
HOCY 3apsij0B COOTBETCTBYET TOK:

110,2A
2|04A
3|06A
4 08A
5|1A

. CKOMbKO NPOTOHOB NEPEHOCUTCA B NOTOKE 3a 1 ¢ B 3TOM cnyyae?

1| 107
0,5 10"
108
0,510
10"

AW N
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4.

5.

82

Kakown 3apsa npoTekaert 3a 2 ¢ B Lienu ctaptépa asTomobuns npu
Toke 180 A?

360 Kn

180 Kn

190 Kn

45 Kn

cpeau OTBETOB HET NpaBusibHOro

il jlwWwIN]| =

3apsg akkymynaTtopHon Bartapeu 4YacTo BblpaXaeTtcs B amnep-
yacax. [MonHbiA 3apsg B KynoHax, KoTopbiM obnapaer barapes
55 A - u:

10* Kn

10° Kn

10° Kn

107 Kn

g AW

cpegun OTBETOB HET NnpaBWibHOMo

§ 38. AMITIEPMETP.
U3MEPEHHE CUJIbI TORKA

MpuBop AN U3MEPEHUSA CUMbl TOKA B LUEMU — ..vvvererieeiaiaiiiiiiininnnien
AMNEPMETP BKIMHOMAIOT B LIEMDb «ocrvvrrmiesmisinninississnassasssensessssssssnssosassssans

Cuna Toka 6onbllas, YeM ...ocvvivverivinnes MA, NPUBOAUT K CEPLE3HLIM
NopaKeHWam opraHuama.

Ecnu 661 cuna Toka Obina pasnuyHon B pasHbix y4acTkax uenu, ato

O3HAUIA0 Bil; UTO sussisinmisimusssiniiisns s sisasssissamanisanssssas sonsisiianan



TECT

Kakown BapvaHT nNoakno4yeHns amnepmerpa cneayer Bbibpath Ans ua-
MepeHusi Toka B namne?

. o
1 I 2 3

®® | ® ®

5 | Cpean OTBETOB HET NPaBUMBLHOMO

§ 39. 9JIEKTPUYECKOE HAIIPAYKEHUE.
§ 40. EIUHUWIIBI HAIIPASKEHHWU A

1. 3anonHuTte cxemy.

JJIEKTPHYECKOE HAIIPAKEHHE

DIBCIRRUBIIR cecinernsirmmsnssvoiiniotnssonsunsssnndassonsnssosssisnansssesmiisxtssammsssissousianis
I TP 0 o st o s S A i i i S e i g
PROICTRAR DODMINIIR: oirisrrisarisras s toass i saveonuadip e oniesavenassasonverintmase

20e U — HARPANCCHUEC, B «ooooooiiiiiiiiiiiiiiiiiiiiiicii e




Mouyemy BesonacHoe HanpsikeHWe B CbipOM MOMELUEHUM MEHbLUe,
YEeM B CyXoMm?

-----------------------------------------------------------------------------------------------------------
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

Bbiuucnute paboty, KoTopas CoBepLIaeTCs Npu MpoXOXAEHUU Ye-
pe3 cnupanb anekTponnutku 3apsaa 20 Kn, ecnu oHa BKnYeHa B
ceTb HanpsixkeHuem 220 B.

Jlano: Pemenne: A
Q=20 Kn ITo onpenenenuro, U = —, cJIeJ0BATEILHO,
U=220B

A =QU.
Boiyucnenusa: A=20Kn- 220 B =
=4,4-10% I)x = 4,4 x]Ix.
Oreer: A = 4,4 x]x.

Hauwrnm: A — ?

Yemy paBHO HanpsikeHwe Ha yvacTke Lenu, Ha KOTOpOM COBepLUaeTCs
pabota 600 [k, npy NpoxXoxaeHun no aToMy yyacTky 3apsina 50 Kn?

Jlano: Pemenue:

Hairu: U — ?

Orser:



TECThI

1. Mpu nepemeweHnn 3apsga 5 Kn nog AencTBUEM HanpsiKeHwus
220 B cosepluaeTcs Takas e pabora, kak npv nogbéme rpysa mac-
coit 112 Kr Ha BbICOTY:

il WIN|=

1™
2M
3m
5m
10m

2. Hanpsokenne B cetu Gonblue HanpsxkeHUs Ha nonicax anemeHTa
Bonera:

Nl |QRIN|=

B8 10 pas
B 20 pa3
g 100 paa
B 200 pa3
8 500 pas

3. MNpwn cune Toka B uenu 5 A asToMOBUNbHbLIN akKKyMynsTop ¢ Hanpsi-
weunem 12 B 3a 10 c cosepiaet pabory:

s |lWIN|=

100 Dx
300 Ox
600 Dk
900 Ox
1200 Ox
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§ 41. BOJIbTMETP.
N3MEPEHUE HATIPSIKEHUSA

...........................................................................................................

. TNovemMy npu n3MepeHun HanpsKeHUs BONBTMETP BKMKOYAKT napan-

nenesHo?

..........................................................................................................
...........................................................................................................

...........................................................................................................

TECT

B Kakoi cxeme aneKkTpouaMepuTenbHbii Npubop uamepser Hanps-
XeHue Ha noncax UCTOYHUKa Toka?

-+ — -+
i g 3 i
@ @ &®
_||+ S

QD&




§ 42. SABHCUMOCTSH CUJIbI TOKA
OT HAIIPAKEHHUSA

Bo ckonbko pas yBenuyuTcs cuna Toka B Lenu npu yBenuyeHun Ha-
npsokeHns B 3 pasa?

...........................................................................................................

...........................................................................................................

Mpwn Hanps)keHUM Ha KoHuax nposogHuka 3 B cuna Toka B NpoBo-
aHuke 1,5 A. Kakow Byget cuna Toka:

1) npu HanpskeHun 2 B?  2) npu HanpshkeHuun 4 B?

JNano: Pemrenne:
U=3B ITocTponM rpagur 3aBHCHMOCTH CHJIBI TOKA B IIPO-
I=1,5A BOJAHHUKE OT HaNpPsDKEHMA MEXKJAY KOHIIAMHU 3TOTrO
m IPOBOAHUKA. [0 rOpU30oHTANIBHON OCH OTJIOMKUM Ha-
L—? NpsAKeH’e B BOJbTaxX, 10 BePTUKAJIbHONA CHJIY TOKAa
I —7 B aMIIepax.

I.A Tak kax cuia TOKa B IPOBOJHHKE MMpA-

MO IIPOIOPIHOHATBHA HANIPAMKEHUIO HA
KOHIIaX NPOBOJHHKA, rpadurom Oyzaer
opsaMas JHHUA, OpPOXoAsAmas uepes
HAYaJI0 KOOPAMHAT. ¥YpaBHEHHWEe TaKOo!
apamoi umeet Buj I = kU.

Ons onpepenenmsi kKoaddunuenra k
IOACTABHM B 2T0 ypaBHenwue I = 1,5 A,

0 1 2 3 4 UB U=3B.Torna
p_ L _L5A A
U 3B B

CnenoBarensso, I = 0,5U.
Boiuucaenusn:

Il=0,5%—2B=1A; I,=05=.4B =2A.

Oteer: 1 A; 2 A.
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3. Onpepenute no rpadmky cuny Toka npu Hanpskenun 10 B. MNpw
KakoM HanpskeHuu cuna Toka pasHa 0,2 A?

Nauno: I,AA
e 31
12 = /

—_ 21-
llai'n‘n:I!—? ¥ /

U, —? 1"/////

0 5 10 15 20 U,B

Pemenne:

Oreer:

TECT

Hangute ypasHeHue 3aBUCUMOCTU CUllbl TOKa OT HanpsikeHus
13 rpachmka.

1| 1=05U )
2 | 1=0250 ;
3|1=01U 2
al1=vu ¥
5|1=2U

0

oy

2 4 6 810 U,
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1.

§ 43. SJIEKTPHYECKOE
COINTPOTUBJIEHHE ITPOBOJHHUKOB.
EJUHHAIIBI COITPOTUBJIEHU .

§ 44. BAKOH OMA [Jid YYACTEA IIEITH

3anonHuTe cxemy.

Bl

...............................................................................................................
...............................................................................................................

...............................................................................................................

S TG L0000 ) T ————

20e R — cONPOMUBREHUEL, DM ssereesssssassisisesisssosssnssssnssasansassssssrassssssanes

...............................................................................................................

...............................................................................................................

3. TpUYMHON COMPOTUBNEHUS SABIABTCA .evvvvririiiirianiniermneimsimiiasasssaseaeans

OBWXKXYLLIUXCH 3NEeKTPOHOB C MOHaMK KPUCTanNn4yecKon peLuéTku.

CuUna TOKA B NPOBOMHUKE «.veeerrmrivureisesssanisssensensssas HanpsKeHUIo
Ha KOHUax NpoBOAHMKA.

CUria TOKS B HPOBODMMKE iixaemssaesnsarissessussessssasassrisoussssissanssossonsns
CONPOTUBNEHUIO NPOBOAHMKA.



4. 3anonuuTe cxewmy.

3AKOH OMA
DDRABRERIE" S coavimnsreoioobusinsegunbsoipantesomesambiakss e ety
PACTOTHANL BODMYIE, ‘weussiiiniiscsnennivssyisiisiosssisasasitinsatponririusssbess st
20€ I — CUNA MOKAy A} .ooooeeeeeeeeeeeeeeeesaecieee s e s ensaassseaeseneeesaesssaeeseses

...............................................................................................................

5. Kak conpoTvBneHue npoBOAHWKA 3aBUCUT OT YMCMa CTONKHOBEHWUM
3MEKTPOHOB C MOHaMU, HaxoaaWMMUCH B y3nax KpUCTannu4yeckon
peweéTkn?

...........................................................................................................
.........................................................................................................
...........................................................................................................

...........................................................................................................

6. lNoyeMy Npu KOPOTKOM 3aMblKaHWW NNaBUTCS NPOBONOKa Npegoxpa-
HUTEns?

...........................................................................................................
...........................................................................................................

...........................................................................................................

7. OnpegenuTte cuny Toka B Uenu, M306paEHHON Ha PUCYHKE.

Hawno: —+

U=6B I

R=50m

Haiwru: I — ? i
U=6B
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Peurenue:
U

ITo sakony Oma I=—.
R

Buruncaenns: T.= 6B =12 A.

50 m
Oreer: I = 1,2 A.

8. ”OﬂbayHCb PUCYHKOM, onpegenuvute HanpsXXeHue Ha 3aXumax nam-
NOYKH.

Hano: =%
Ts= :

R= ©
Haiwmn: U — ? ®

Pemenmne:

Ortser:

9. Kakum conportusneHuem obnagaer 3BOHOK, BKIKYEHHbLIA B LEnNb,
N306paXEHHYI0 HA PUCYHKE?
Hdano: U=220B
-+
_—

I=11A
Haittu: R — ?

CI'.?

Pemenne:

OTser:
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TECTbI

ToK 5 A, npu Hanpsbkenun 220 B:

44 Om

120 Om

200 Om

440 Om

1100 Om

npotekaet Tok 500 MA:

1

5B 2|1258B 31408

. ConpoTtusnexue anektpudeckoro oborpesartens, notpebnsiwLiero

. HanpsixeHue Ha 3axumax conpotuenenusi 100 Om, no koTopomy

4|458B 5|/508B

. Cuna Toka, npoTekawulero Yepea anektposHuedanorpad, peru-

cTpupylowmin Hanpskedue 0,5 mMB, ecnu anekTpuyeckoe conpoTus-
nexue ronossbl 10 kKOM, paBHa;

1

5mkA |2 100 HA 3| 50 HA

. Kakoi npoBogHuk (cM. puc.) umeet 6onb-

Lee conpoTtueneHne n Bo CKOJMbKO paa?

lhlWIN|=

nepsbiv, B 3 pasa
BTOPOK, B 3 pasa
nepsbIn, B 2 pasa
BTOpOW, B 2 pasa
cpenuw OTBETOB HET NpaBuiibHOro

. Kakoe HanpsixeHue (cMm. puc.) Bonblue

¥ BO CKONbKO pa3s?

1

gl lwiN

BTOpOE, B 2 pasa
BTOpOE, B 4 pa3a
nepsoe, B 4 pasa
nepeoe, B 2 pasa
Cpeau OTBETOB HET NpasusibHOM

4| 10 HA 5|1HA

0 20 40 60 80 U,B

ILA

— DD GO Ov Oy




§ 45—46. PACUET
COITPOTHUBJIEHUA ITPOBOJTHUKA.
YIEJBHOE COITPOTUBJIEHUE

1. OnbiTHLIM NyTéM OM YCTaHOBMI, YTO CONPOTUBEHUE NPOBOAHUKA

IR E TR UEVATRIN o i oot il e A R S R B NS GO VeSS 46

Pacueimon QODMITEE, ssirecsssssscmsesissinisisemisssassibsssssimiaspmiisiimsivis

20e p — y0esbHOe CONPOMUBLEHUC, OM * Mj .ivvviiiriiiianiieasneanreensrennns

...............................................................................................................

3. TlMouyemy Ans snekTpoHarpesaTenei WCNonb3ayeTcs npoBorioka C
6onbWUM yAENBHLIM CONPOTUBNEHUEM?

...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

4. lMoa KakuM HanpsKeHUWeM HaxOAUTCS HUKENUHOBLIA NPOBOAHMK
AnuHon 12 M 1 nnow@aasio nonepeyHoro cedennsa 0,1 mm?, ecnu no
HeMy npotekaer Tok 4 A?
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6.

Nano: Pem;eulue:

p=0,40 Om - mM?/Mm

Hauwru: U — ?

Orser:

AnuHa npoBoaa, noasoasiuero Tok k notpedutento, 30 m. Kakoe ce-
YeHue OOoMKEeH UMEeTb MeaHbIA NPoBoA, ecnu npu cune Toka 160 A
HanpshkeHue Ha ero koHuax 8 B?

Hano: 'Pgm(_:HH_e:j

p=0,017 Om - Mmm?*/Mm
Hainru: S — ?

O1Ber:

[na noacoeavHeHUss AONONMHUTENBHOMO AWHaMKKa (ConpoTuBneHue
R, = 8 OM), Haxo4sLWerocs Ha paccTosiHuM 5 M OT CTEPeoCUCTEMB,
crnepyeT MCronb30BaTe MeAHbLIM NPOBOLA C CONPOTUBEHUEM MHOMO
MeHbluMM, Yem R,. Onpegenute nonepe4yHoe ce4eHue NpoBOAA,
npu KOTOpoM ero conpoTtusnenve pasHo 0,17 Om.

Hawno: Pemenne:
R, =
l, =
R,=
Hajiitu: S, — ?
Orser: i




TECThHI

1. V\amMeHUTCs N 1 BO CKONbLKO pa3 cConpoTUBNEHUE NPOBONOKA, €Cnu
eé paspesartb NMononam u crnoxuTb (cMm. puc.)?

il W iIN|=a

yBenuuuTcs B 2 pasa
HE U3MEHUTCH
YMEHbLUWTCA B 2 pa3a
yBenuuuTcs B 4 pasa
yMeHbLUNTCH B 4 pasa

2. I3aMEHUTCS N 1 BO CKONbKO pa3 CONpPOTUBIEHUE NPOBONOKK, €CNu
€€ paspesaTb BAOMb Nononam u cnoxuts (CM. puc.)?

AW N =

L I 1

yBenuuuTcs B 2 pasa
HEe U3MEeHUTCH
YMEeHbLUUTCH B 2 pasa
yBenuuuTcs B 4 pasa
yMeHbLlUuTCA B 4 pasa

3. KakoW 13 npoBOAHVKOB OAMHAKOBLIX PAa3MepoB UMeeT HauMeHbllee
CONpoTUEBNEHUne?

b W N -

antoMuHUeBLIn
MeaHbIA
BONb(pamMoBbI
XKEenesHbiv
HUKENMUHOBbLIN
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4.

3.

B anekTpoHarpesarene UCrnonb3yercs HUXpOMoBas NpoOBOMoKa ce-
yeHuem 2,2 mm?. [ins nonyyenus conpotusnerus 3 Om Tpebyetcs
NpPoBONOKa ANNHON:

11 2m 21 4m 3|6m 4| 8m 5|10m

. Conpotusnexve 1 kM TenerpadgHoro meaHoro npoeoga 6 Om. [lua-

MeTp nposoja:

1,9 Mm

2,1 Mm
2,3 MM
2,5 Mm
2,7 mm

NPl wWIN| =

. Macca CBMHLOBOrO NPOBOAHUKA paBHa Macce aniMuHmeBoro. Bo

CKONbKO pa3 COMpOTUBNEHWE CBMHLUOBOIO NpoBOAHMKa Gonblue
anoMuHmMeBsoro?

1| 780 2| 740 3| 700 4| 660 5| 620

§ 47. PEOCTATDI

MpuBop ANS perynupoBaHus CUMbl TOKA B LEMN — ....ccocvvreiiinaennnn.

[na 1M3roTOBMNEHUA PEeocTatoB WCNONbL3YKT NPOBONOKY ¢ Honblinm
YOCNBHBIM ....veviiniieieeanniinnes o A A A BB RA SRR AN O I AR

OT 4ero 3aBUCUT MaKCUManbHOe COnpoTUBNEHWe peoctara?

..........................................................................................................



4. ConpoTuBneHue npoBonoku anuHon 150 m 1 nnowaablo nonepey-
Horo ceveHus 0,2 mm? pasHo 0,858 Om. Onpepenute matepuan, 3
KOTOPOro M3roTOBNEHa NpoBonoKa.

Nano: Pemenne:

Haiiru: p — ?

Oreer:

TECT

B peocrtate 200 BUTKOB MEAHOW NPOBONOKA HAMOTAHO Ha U30NUpY-
LKA Kepamuyeckuin unnuHap. MNMonHoe conpoTueneHue peocrara
100 Om. Yepes peoctar npotekaet Tok 4 A.

Kakoe HanpshkeHue NpuxoamuTcsi Ha OAUH BUTOK peocTtata?

1B
1.5B
2B
258
3B

Nl WIN|=

Kakoe nanpshkeHue npuxogutca Ha 150 BuTKOB peoctaTta?

100 B
150 B
200 B
250 B
300 B

Alh|lw|iNn|-
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§ 48—-49. ITOCJIEJOBATEJIBHOE
" ITAPAJIJIEJIBHOE
COEJUHEHMUME IMTPOBOJAHHUKOB

3arionHuTe cxemy.

KOB.

...........................................

...........................................

...........................................

...........................................

-------------------------------------------

2. TMoyemy TOK, NpoTeKaoLWwmii B nocnenosarensHo COeAnHEHHbIX Npo-

BOAHUKAX, OAUHAKOB?

..................................................

..................................................

..................................................

..................................................

---------------------------------------------------------

---------------------------------------------------------

.........................................................

---------------------------------------------------------

4. TMoyemy cuna Toka B Hepa3BeTBNEHHOW LENU pasHa CyMME TOKOB,
NPOTeKaLWUX B napannensHo COeAnHEHHbIX NPOBOAHUKAX?

..................................................

..................................................

.........................................................

.........................................................

5. TMoyemy, ecnu B NOCTPe neperopaer ogHa namna, agpyrie npoaorn-

KaT ropeTb?

..................................................

..................................................

---------------------------------------------------------

.........................................................




6. Kak crnefyert coeguHUTh OBa CONPOTUBIEHUS, YTOBbI UX PE3ynbTU-

pywolee conporusneHue 6uifio MUHUMAINBHBIM?

OnpepenuTe nokasaHns amnepMeTpa v BonsTmeTpos V, u V.

Jdano: U R
U=15B L
R =100 Om I E i
R, =50 0Om
Hatiray J ~— 7 m&w
u,—7?
Uu,—? @
Peomewue:
ITo sarory Oma cujia TOKAa B Lenn

U,

R

rae R= R, + R, — of1mee conpoTuBIeHNE I0CTe[0BATEIBHO COeU-
HEHHBIX IPOBOAHUKOB. Hanpamenue Ha KaKIOM H3 IIPOBOAHUKOB
Haigém o 3akony Oma:

U,=IR; U,=IR,

Beiyucaenus:
R =100 O™ + 50 Om = 150 Om;
150 Om ’ ’
U,=0,1A-1000m =10 B;
U,=0,1A-500m=35B.
ITposepra:

U, +U,=U;
10B+5B=15B.
Oreer: 0,1 A; 10 B; 5 B.
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8. B anekTpuyeckylo Lenb BKIIOYEeHbl TPU Namibl, Kak nokasaHo Ha pu-
cyHke. OnpefenuTe cuny Toka B Leny U HanpshkeHWe Ha Kaxaon u3
namn.
JNano:
U="1728B

Hawru: I — ? 30mM 40M 30Om
Uy — 88 —7
Ua-—?

Pemense:

OrserT:

9. CkonbKko nocnefoBaTeNlbHO COEAUHEHHBLIX INEKTPUHECKUX namno-
4eK HYXHO B3SiTb AN &NOYHOW rMpNAHabl, YTobbl €€ MoXHO 6bino
BKMIOYUTL B Lenb C HanpsxeHuem 220 B, ecnu kaxaas namnodka
umeet conpoTuenenue 22 Om u paccyutaHa Ha Tok 0,25 A?

JNauno: Pemenmne:

Haijitu: n — ?

()fne_‘r:
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10. AMnepmMmeTp, BKIHOYEHHbIW B Uerb, nokasbiBaet 2 A. Hanaute Ha-
NPsKEHUE Ha KaXXOAOM COMPOTUBIIEHUN U CUTY TOKE B HUX.

JNawno:

R = R; =10 Om
", =
B=
O —
Haitn: U, — ? R, = 15 Om
I —=1U,—?
L =0, =%
Pemenne:
OteeT:

TECTbI

1. Kak u3MeHuTCst cuna Toka, usmepsemas aMnepMeTpoMm, ecnu no-
crnenoBaTenbHO NOOKMIOYUTE elWé ogHo conpoTtusneHne R?

AT

e} =i
T 1
111,=2I,
2|I,=0,5I,
3|1,=1,
4 |1,=3I,
5 | Het npaswneHoro oreera
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2. HanpsbkeHne Ha KaxaoM U3 NPOBOAHMKOB PaBHO COOTBETCTBEHHO!

1]808B,408B

2| 908,308

3|728,488B gt
4 |60B,60B 120 B
5100 B, 20 B

3. Ecnm I, I,, I, — nokasaHusi TpEX aMnepMeTpoB, TO COOTHOLLEeHUE
MEXIYy Ccunamm Toka:

I,-I,=1I,
I, =1,=1
LIT,=1,
ILII =1,
L+l.=1,

(5,00 B - S S O

§ 50. PABOTA 9JIEKTPUYECKOI'O TOKA

1. 3anonHure cxemy.

PABOTA DJIEKTPHYECKOI'O TOKA

...............................................................................................................
...............................................................................................................

........................................................................................

...............................................................................................................

PacuéTHAA DOPMYIIA ..ooiviiiiiiiirnrririiiuiminrsrmiasssseeansmmemsansassmemnsesensssassanes

506 8 = PRBOII; JUMT wsarininncsasamsnnrsnssaonassmnossssnssessismossamsmon sexsemssnsams

102




...........................................................................................................

CKonbKo 3Hepruu BoiaensieTca B TedeHne 15 MUH B aneKTpu4eckomn
ne4n, notpebnsiowen Tok cunoin 5 A npu HanpsbkeHun 240 B? Krig
neyun 75%.

JHano: Pemenne:

t =15 mua =900c Pabora, coBepuiaeMas 3JI€KTPHYECKHM
I=5A TOKOM,

U=240B A =IUt.

KII1=0,75

ONeKTPUYEeCKHI TOK OKas3bIBaeT TemJo-
Haiirm: A, — ? BOe zelicTBHe.

[Tonesnasn pabora, cocraBasiomas 75% oT Bceit paGoTel TOKa,
IpeBpanaeTcss B TEMJIOTY:

A =KIII -Awnm A = KIII - IUt.
Butyucaenua:
A =0,75-5A-240B-900c =
= 8,1 10° IIxx = 0,81 M][:x.
Orser: 0,81 M]x.

Yepes pactBop MefHOro Kynopoca npoweén 3apsag 360 Kn npu Ha-
npsbkeHnn Ha anekTpoaax 4 B. Yemy paeHa pabota, coBepluéHHas
TOKOM?

Jlauno: Pemenmne:
Q  —— 4
U —
Haiitum: A — ?
Orser:
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6. OnekTpuyeckuidi 3BOHOK 3BeHUT B TeuyeHue 15 c. ConpoTusnexue
3BoHka 50 Om. 3BOHOK BKMKOYEH B Uenb HanpsbkeHuwem 220 B.
Kakyio paboty 3a 310 Bpemsi coBEpLIAET 3INEKTPUYECKUA TOK?

Hano: Peumrenne:
f =
R b—
U —
Hapmru: A — ?
OreeT:
TECThI

1. MNpw nycke asuratens asToMobunsa yepes ero CTapTép B TeyeHue
2 ¢ npotekaeT Tok 150 A o1 akkymynaTopHon Batapeu C Hanpsxe-
Huem 12 B. Kakyio paboty coBepLuaeT npu aTtom ctaptép?

2,0 kx
2.4 kX
3 Kk
3,6 kx
4 k[x

sl wWwin|-=

2. ONeKTPUYECKuin YanHuK, BKMIOYEHHbBIW B CeTb C HanpsKeHuem
220 B, Harpesaet 1 n Boabl oT Temnepartypsl 10 °C go 100 °C 3a
5 MuH. Kakoi Tok npotekaeTt Yepes cnupans YanHuka?

1119A
2|38A
3|57A
4
5

76 A
85A
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§ 51. MOIIIHOCTDH
IJERKTPHUYECKOTI'O TOKA.
§ 52. EJTMHUIIBI PABOTHI OJIEKTPHYECKOTI'O
TOEKA, IIPUMEHAEMBIE HA ITPAKTHKE

1. 3anonHute cxemy.

- MOIIHOCTB BJIEKTPHYECKOI'O TOKA
OIDERCTEIIG siorvisssuissvisnissiniatssiinsasssssssasmpuysss sesssesssopnssssrisamescammsnenassass
D OB I TOEID wanssmsnninswnnassinsonsunsss s e kess Svess suiin ssiadopsians snnsvissias
BT ccnatiissidomissaironsssissionsevsesitivorssiiuasaessimiissnsiisiiisassintisnsiinsiisonsiss
PACYETHAA DOPMYIIA ceveurnimumirmmmiinesssniressussssssssessnssssessssressssieerisossnnns
20e A — paboma INeKMPUYLECKOZ0 MOKAy JIHC; euwreeerieeiririiiniririaiananiarns
U = BaHPRNEHUE . B cssnssssissssusmsmmissssinrossiiossiimssissrassaisasgssiissssuinssesiis

. 1 WBT = wieiiions Br; 5 - 3 BT;
N EBY F Susaasnsnsivton Br; VMBT B cosnsanmnessmmmmssronsusnss Br.

............................................................

------------------------------

..........................................................................................

..........................................................................................




4. MpubBop ANA U3MEPEHUS MOLLHOCTU 3NEeKTPUYECKOro Toka —

...........................................................................................................

5. 3a 2y pabotbl Tenesusopa Obino uapacxogosaHo 1,2 MIx aHeprum.
OnpepenuTe MOLHOCTb TeNeBu3opa.

Hano:
t=24="7,2:10%¢
A=12Mx = 1,2-10° IIx;

Hajitu: P — ?

Pemenmne:

MoiHOCT, YHCJAEHHO paBHAa
pabore TeneBU3Opa, COBEp-
NIEHHOH B eJUHUIY BPEMeHHU:

p=2.
t

Boiyucnenua:
12 10°
T 7,2-10%¢
Orser: 0,17 kBT.

= 0,17 - 10° Br.

6. [suratens Tpamsasa pabotaeT npu Hanpshkenun 550 B u cune Toka
70 A. Kakosa mowHocTe asuratens? Kakyw pabory cosepluaer
3NeKTPUYECKUin Tok 3a 8 4?

Nano: Pemenmne:

Hajsiru:

Orser:
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7. Ha anekTtpuyeckon namne Hanucano: «220 B, 100 Br». Onpegenu-
TE€ CONPOTUBMEHNE Namnbl B paboyeM COCTOSHUM.

Hawno: Pé‘fmémié:"

U= L1

Hajitu: R —? - 1
:Olfné;r:

8. Kakoea MOLWHOCTL YaiHuka, Harpesatwuwlero 1 n soagwl ot 10 °C po
100 °C 3a 4 muH (KMNAQ vyanHuka 80%)?

Jlano: Pemenne:

HaiiTn:

Otger: 2 kBT. |
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§ 53. HATPEBAHHUE ITPOBO/THUKOB
AJIEKTPHYECKHAM TOKOM.
3AKOH IKOVJIA—JEHIIA

1. 3anonHute cxemy.

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................

¥ ¥
Q=A
Q) == e rsexesonnnsmnenannusspusamnensrmstassss
AIH
Y OO T R |

...................................................

...................................................

2. Kakoe konuyecTtso Tennortsl Beiaenutcsa 3a 0,5 4 B MeaHbIX npoBo-
Aax ¢ nonepedHbiM cedexHnem 1,5 mm? u anuHoin 3 M, NOABOAALLIUX
TOK K NAUTKe, ecnu cuna toka 8 cnupanu 5 A?

Jano:
t=0,5u=1800¢c
S=1,5 mm?

[=3m

p=0,017 Om - Mmm?/m
I=5A

Haimmn: Q@ — ?

108

Pemenue:
ITo sakony [xoyaa—Jlenna

Q = I’Rt.

Menuble TPOBOAA U CIIHPAJL IJIAT-
KM COeJIMHEHBI IIOCJIe/IOBATEIBHO,
[I03TOMY II0 MEAHBIM TIIPOBOJAM
IPOTEKAaeT TOK CHJIOHN 5 A.




ConpoTuBiieHHe MeIHBIX ITPOBOJOB

l

R = p? ]
rfie p — yAeabHOEe COIIPOTHBJICHHUE MEJIH.
Bbiuucnenus:
2
f; 07 AN
B = 3 = 0,034 Owm,
1,5 mm

Q= (5A)*-0,034 Om - 1800 ¢ =
=1,575-10° Ox = 1,575 x]x.

Orser: @ = 1,575 x]x.

JneKTpuyeckas neys Ans nnasku metanna notpebnsier tok 800 A
npu HanpsbkeHun 60 B. Kakoe konuyecTBo TennoTsl BbigenseTcs B

neyun 3a 10 MuH?

HNawuo: Peurenne:
U=
[=
$ =
Hajitu: Q — ?
Orser:
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4. K yyactky uenu npunoxeHo HanpsxeHue 10 B. Kakoe konu4yecTtso
TENNOTLI BLIAENUTCH Ha 3TOM y4acTKe Npu NPOXOXAEHUU NO Hemy
3apsiga 600 Kn? Yemy paBHO conpoTUBNEHWE 3TOrO yyacTka?

Mano: Pemenne:
Q ——l
U —_
£ =
Hamru:
Orger:
TECT

OnekTponnuta umeeT ase cnupanu. Ecnu BroYeHa nepsas cnu-
panb, YalHWK 3akvnaeT 3a 4 MuH. [pyu BKMIOYEHUU TONBKO BTOPOWA
cnupanu TOT Xe 4alHWK 3akunaer 3a 6 MuH. Bpemsi 3akunaHus
BOAbI B YaNHWUKE NPU OQHOBPEMEHHOM BKITHOMEHWUW CnUpanen:

a) nocnenoBaTenbHo:

1,2 MuH
2,4 MUH
4 MUH
6 MUH
5110 muH

PlwiNn|=

6) napannenbHo:

111.2 MuH
2 12,4 MmuH
3 |4 MuH
4 | 6 MUH
5 | 10 muH
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§ 54. KOHIEHCATOP

...........................................................................................................
-----------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

...........................................................................................................
-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

...........................................................................................................
-----------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------

...........................................................................................................

BL) i S e TR s s s AR S s
o | PRt iihiinbetsins bosmearsaiSuiboiiei nsmsstlicoscaissidanomicsiossitn
B s e o A o s
ONeKTPOEMKOCTb XapaKTEPU3YET CBOMCTBO ......cuuereereeeerriereerrersrersnnens

...........................................................................................................

...........................................................................................................

...........................................................................................................

-----------------------------------------------------------------------------------------------------------



6. 3anonuute cxemy.

DJIEKTPOEMKOCTb KOHIEHCATOPA

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

................................................................................................................

-----------------------------------------------------------------------------------------------------------

...........................................................................................................

...................................................................................................



11. 3apsg nnockoro koHgeHcatopa paseH 5 MkKn, HanpsikeHve mexay
obknagkamu koHaeHcatopa 4 kB. Onpegenure anekTpoemKoCTb KOH-

12.

[ieHcaropa.

Hano:
g=5mMrKa=5-10°Knan
U =

Haiitu: C — ?

Peumienne:
DIEeKTPOEMKOCTh KOHIeHCATOpa
onpexenuTe no popmyie:

Mpu cooblueHnn NNOcKoMy KoHaeHcaTtopy 3apspa 2MkKn, ero aHep-
rva okasanack pasHon 0,01 [bk. Onpegenure HanpsikeHue mexay

obknaakamu KoHaeHcaropa.

Hano:
q =3
W —4

Haitrm: U — ?

Pemenue:
JHeprusa KOHJAeHCATOPa 3JIeKTPOEM-

KocThio C paBHA W = ... ....coicicrannes

VauTBIBAA, 9TO C = ..cvvviirecasensassanans 5
Q-U
moayuyum W= 5 Orcrona HaA-

npsyKeHue MekAy OOKJIagKaMu KOH-

HEHCATOPHK U # . .ocicisssessinsssesanunaonsasnes

BURECREHEA? csncaninnsinssassissssisnsinss
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§ 55. JAMITIA HAKAJIUBAHWUS.
JJERKTPHYECRHE
HATPEBATEJILHBIE ITPHBOPbBI

1. TlMouyemy cnupanb Namnbl HaKanueaHWa AenawT U3 sonbgpama?

...........................................................................................................
...........................................................................................................

...........................................................................................................

2. C kakoi uenblo CTeKnsaHHbIN 6annoH namnbl HakanuBaHus 3anoHAKT
a30TOM MM MHEePTHLIMUA rasamin (KpUNTOHOM, aproHOM)?

...........................................................................................................
...........................................................................................................

...........................................................................................................

3. [asoHanonHeHHas namna HakanuBaHus uaobpaxeHa Ha pUCYHKe.
HazosuTte eé yacTw.

4. rIDOMblUJJ'IEHHOCTb BbINYCKaeT namnbl HakanmBaHua Ha HanpsxeHue:

Y e o gt 1o T =St CS SR TR TSP N eI SRS ——
6) B0 B =18 csuscansesmsovmssomnamonsansonisst isissossisiidneus s Rissis s sosimaiiss s

114




5. lMoyemy B Hacrtoswee BpemMs namnbl HakanuBaHWA BbLITECHAKOTCH
NIOMUHECLEHTHLIMW U CBETOAMOAHBIMKU naMmnammn?

-----------------------------------------------------------------------------------------------------------
...........................................................................................................
-----------------------------------------------------------------------------------------------------------
...........................................................................................................
...........................................................................................................

...........................................................................................................

6. [pusBeauTe npuMepbl UCNONb30BAHUA TENMOBOro AENCTBUS ANEKTpU-
YECKOro Toka:

e L —
...........................................................................................................
...........................................................................................................
...........................................................................................................
0) B NPOMEBIIIBHROCTIN ( dii s sovsswivsssssbssssiisssioasivaspuisossisssissssssssiinns
...........................................................................................................
...............................................................................................
...........................................................................................................
...........................................................................................................
e -
B) B CERBLROM: XOBMMCTBE s risisrssrmevesserssossssnsnsasisnisaussisssrsianssisass
...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................
F) B R U I T IS i cmiamisiiiannsanniioisss pena e ets iotbisesmn R soshensh
...............................................................................................

...........................................................................................................

...........................................................................................................



§ 56. KOPOTKOE 3AMBIKAHHUE.

NPEAJOXPAHHUTEJIN
1. KOPOTKOE 3AMDBIKAHUE — .....cocevvsmermnsorereesesssssnsssssssnnssssssssssssnsnnsssssnsnns
2. Tnaske NPSAOXPAHMTRIIN —— .ccisssssisssisssssssssssssessassinsenissssonmsegsassauas

-----------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------

...........................................................................................................

na?

...........................................................................................................
-----------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

4. Kak Monekynbl UHEPTHOTO rasa NpenaTCTBYIOT BbIXOAy 4acTul BONb-
dhpama u3 packanéHHomn HUTH?

...........................................................................................................
-----------------------------------------------------------------------------------------------------------
...........................................................................................................
...........................................................................................................

...........................................................................................................



Moyemy NpuMeHeHWe HUXpOMa NO3BOMAET MUHUATIOPU3NPOBATL Ha-
rpesBaTenbHble 3NeMeHTbI?

...........................................................................................................
...........................................................................................................

...........................................................................................................

3ayeM B HarpesaTenbHbIX ANeMeHTax NPOBOAHMK HamaTbiBaeTcs Ha
XKapoycTon4uBbli matepuan?

...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................
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IINERTPOMATHHTHBIE
ABJIEHHUA

§ 57. MATHUTHOE IIOJIE

Mexay npoBOAHMKaMWU C TOKOM BO3HUKAKT CUIbl B3aUMOAENCTBUSA,
KOTOPDBIE HA3BLIBAKTCH crcraersnsesmrssnssnsssnnmrsnsmsnransnsssnssrssssssnsnns cunamu.

MarsuTHas ctpenka umeeT OBa Momnca: ........

...........................................................................................................

MarHuTHOe none CyuwlecTByeT BOKPYr No6oro NPoOBOAHMKA C TOKOM,
RO BONIM cmcommiaismasns s ciinsamitiintss 3NEeKTPUYECKUX 3apsaos.

BOKpYr HENOABWXHbLIX 3NEKTPUYECKUX 3apafoB CyLLECTBYET TONLKO

...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................




7. [MpaBunbHO NU NOKasaHbl MONOXEHUS 3JNEeKTPUYECKUX Knouen

pucyHke? Ecnu HeT, To novemy?

Ha

Het

Oa

Het

Ha

8. W3 kakMx maTtepuanoB MOXHO W3rOTOBUTbL MAarHWTHYHO CTPerky:
Mefb, XKeneso, CTekno, 4epeso, cTans?

............................................................................................................

...........................................................................................................

...........................................................................................................

MarHuTHoe nomne MOXHO 0BHapYXUTb MO ero AeNCTBMIO:

gmlahlwiN|=

Ha cTpenky Kkomnaca
Ha HEMoABWKHYIO 3apsiKeHHYHo cdepy

TECT

Ha HenoABWXHYIO MefHYH NnacTuHy

Ha KycoK nbja, nnasawwWni B Boge

cpeau OTBETOB HeT NpaBUNbHOro

119



8

§ 58. MATHUTHOE IIOJIE ITPAMOTI'O TOKA.
MATHHUTHBIE JIMHHAU

M S TSI TIMMM = 1 eeeneenssessconscsmt sassbionsn s sai s i S e vaas v e s s s A asmana

...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

...........................................................................................................

3a HanpaBneHne MarHUTHOW NUHUWM MArHUTHOTO NONS NPUHATO Ha-
MPABNEHNE, KOTOPOE YKABBIBAET ..everueesseissiummsssiersamsaremsssssssssssssssennes
NONKOC MarHUTHOW CTPENKU B KaXAOW TOMKe Nons.

HanpasneHvwe MarHUTHbIX NTMHUA MarHUTHOTO NONSA TOKa CBA3AHO C
HERDABTIOHMENE susesornssosmmasammonsssensmomsbisssadisssssnsiisssiseiiossdonisiosniosissonis

Y10 MpoM3oMAET CO CTPErkoW Komnaca, pacrnonoxeHHow napan-
nenbLHO NPOBOAHMKY, NPU BKIIOYEeHUU Toka? HapwucyiTe.
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5. Hapwucyite, Kak JOMmKeH pacnonaratbCs NPOBOAHMK C TOKOM, YTo6bl
XenesHble ONUKKW pasMecTUnUCh Tak, Kak rnokasaHo Ha PUCYHKE.

TECT

Tok I npoTekaer nNo NPOBOAHWKY, PACMOMOXEHHOMY B NAOCKOCTM
yepTexa, BAOoMb OCH Y.

/ A

X

KakoBo HanpaBneHwe MarHUTHOroO nons B Touke A?

AW IN|=
T

NepneHanKynspHO NIOCKOCTH XY
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§ 59. MAT'HUTHOE I10JIE
KATYIIKHA C TOKOM.
SJIEKTPOMATHHUTHI U UX IPUMEHEHHUE

Y Karyl.uxa C TOKOM, KaK U MarHutHasa CcTpenka, umeeT ABa nonkca —
COBBPHBIN W ooociisissossonissssisassasnsavsasassessasasssssusississssassssssssssnesesasssanpronss

2. MarHuTHble NUHUM MarHUTHOrO MONS KaTyLKW C TOKOM SBNSAKTCA

KpMBbIMW. BHe KaTylwky OHU HanpasneHbl OT CeBepHOro nonica ka-
VLI I cnmoanmmnrexamscrmmmrvc sy emreesmmieemmensst iAol

3. XKeneso, BBEOAEHHOE BHYTPb KATYLUKM, «irerueeemiemimininiiaiianeinnaniieainns
MarHuTHoOe OeUCTBUE KaTyLLUKW.

4. KETYLUKa C XeneaHbiM cepaevyHUKOM BHYTPU Ha3blBaeTCcs

...........................................................................................................

5. HapucyiTe pacnonoxeHue BUTKA C TOKOM, CO3A4aIOWEro MarHuTHoe
none, NMHUM UHAYKUMM KOTOPOrO B NIMOCKOCTU YepTexa uaobpaxe-

&)
e
@)
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6. Hapucyinte pacnonoxeHue kaTywku, coshanulen marHutHoe none,
NUHUKM KOTOPOro n3obpaxeHbl Ha pUcyHke. M3 CKOMbKMX BUTKOB CO-
CTOUT 3TA KATYLUKA? cervenrrirsnmnssssamsansnsssssnsostonsnsmammssassassnnssssnnesssnssssaes

7. Hapucyite MarHuTHbIE NUHAW ANS KaTYLWKU U3 OBYX BUTKOB.

TECT

C nomoLubio Komnaca, NoMeLEHHOTO BHYTPb KaTyLKA, MOXHO:

ailhlWIN|=

U3MEPATh ANEKTPUYECKOEe HanpsxeHue
U3MEPSATL 3MEKTPUYECKYHD MOLLHOCTb
pUKCHMpOBaTbL Hanu4ue ConpoTUBNEHUA
huKcHMpoBaTh Hanuune 3MeKTpPUYEecKoro Toka
cpeau OTBETOB HET NpasuiibHOMo
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§ 60. TIOCTOSTHHBIE MATHUTHI.
MATHUTHOE IIOJIE
INOCTOAHHBIX MAI'HUTOB

1. TTOCTORHHDBIM MATHUT —  ooeiieiriressieessiesnssennmnrsssssssssssssansnessenssessnssnnnnnsn

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................
...........................................................................................................

...........................................................................................................

...........................................................................................................

4, MarHuTHbIE NUHUN MarHUTHOMO MOMA MArHUTE — ..ooevveiiieeiemmaiiiannnn
NAHWN.

5. BHe MarHuta MarHuTHble NUHUU BbLIXOAAT U3 CEBEepHOro nornca
MATHNTA M BXOAAT vvvrivemaeeneisisessessasimmnessersasnenesssensees , 3AMbBIKAACH
BHYTPU MarHura.
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6. [lokaxuTe NONAPHOCTb YacTel MarHnuTa Nocne Toro, Kak ero paspe-
3anv HeCKOnbKO pas.

7. Yxkaxute NOMAPHOCTbL MarHuTa, Ans KOToporo MarHUTHbIE NTMHUK Bbl-
MAOAT TakK, Kak NoKasaHO Ha pUCYHKe.

8. [NMokaxuTe B KaKOM HanpasneHWM YCTAHOBWUTCHA CTPenka komnaca B
ToMkax A, B, C, D, E.
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9. Ha pucyHke nokasaHo pacnofiokXeHWe XenesHblX onunok B6nuan
[OBYX MarHWTOB, PacnonOXeHHbiX BAOML O4HOW NPSIMOW, W yKasaH
NOMC OAHOTO U3 MarHUTOB.

YKaxuTe HauMeHoBaHWe ocTarnbHbIX NMONCoOB MarHUTOB.

10. YKaxuTte nontochl ABYX NOCTOAHHbBIX MarHUTOB, CO34akWmX MarHuT-
Hoe none, NTMHUK KOTOPOro nokasaHbl Ha PUCYHKe.

4 A - " -
TY ywY L A A4 A . e 4 4
< N
m : X g m y
» { \
> *
« ' \
- \
« % » S
A - v »> A \
>

126



11. MNMokaxkute cTpenkamu Ha pUCYHKaxX HanpasneHus ABMKEHUA MarHu-
TOB, NOABELUEHHbLIX Ha HUTAX.

12. CranbHble Uronku, NPUTSIMBAasCh K ChepuyeckoMy MarHuTy, pacno-
naratTCA Ha ero NOBepPXHOCTU, Kak NokKasaHo Ha pucyHke. Ykaxurte
MarHUTHbIE MOMKOCHI Ha UronKax.

13. MNo4yemy usmeHseTcs marHuTHoe none B6NMav mariuta npu npubnu-
XKEHWMN K HEMY XENe3HOro CTepXHA?
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14. Y10 Nnpon3onnér ¢ marHutamm?

TECTbI

1. ACTOMHUKOM MarHWTHOro nonsa sBNAETCA:

Macca YacTuy

HEeNOABWXHbIN 3apsn

cuna TpeHus
ABWXYLIMIACA 3apaa
cpenu OTBETOB HET NpasBuibHOro

albh|lwinl=
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2. Ha marHuTtHyio cTpenky B6nvMan marHvta scerna AeucTeyer cuna:

npuTsxXeHus K KOxHomy nontocy

otTankupaHma ot KOXHoro nonca

nputsxxenuss K CeeepHomy nontocy

oTTankmsaHus ot CeBepHOro nonkca

sl =

UHPOPMaLMN HEOOCTATOYHO ANA OTBETa Ha BOMNPOC

3. Ha kakvue n3 mMarHuToB, u300paxEHHbIX HAa PUCYHKE, OENCTBYIOT
CWnbl, HanpasneHHble BBEpPX?

1mnb
1,2n5
1,3,5u6
16

cpeav OTBETOB HET NPaBUIbHOIO

Nl |lwWwiNn=
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§ 61. MATHUTHOE ITOJIE 3EMJIH

1. HOXHbIA MArHWUTHBIA NONKC 3eMNKn HaxoauTcs BONU3N ......ccceevnvens
................................................................ reorpachmuyeckoro nosoca.

2. CeBepHblit MarHuTHbIA nomoc 3eMnu HaxoauTes BBNUan ...............
............................................................... reorpatu4eckoro nonica.

...........................................................................................................
...........................................................................................................

...........................................................................................................

. TIOABIIOHNG . oomeermmenesmrstsnisinsisriiisnbiitndeisamipessspsioyorsss Bypb CBA3aHO
C COMHEeYHON aKTUBHOCTBIO.

5. [pU4YMHON MarHUTHbIX aHOManun ABMNSAIOTCA OrPOMHbLIE 3aNexu ...
.......................................................... pyAbl Ha HebonbLon rnybuHe.

6. O603HauybTe HaA pUCyHKe reorpaduyeckme U MarHuTHbIe NONKChI
3emnu.
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7. Ha pucyHke nokasaHbl TpaekTopuu ABWMKEHWS 3NEeKTPOHOB W Npo-
TOHOB B atmocdepe 3emnu nog gewctememMm €€ MarHWTHOro nons.
MoyeMy MPOTOHHLIN NOSIC HaXoauTCs Bnuxe Kk NoBepxHOCTU 3emMnu,
4YeM 3NEKTPOHHBLIN?

...........................................................................................................
...........................................................................................................

...........................................................................................................

8. lNMoyemy B aTmocoepe Benepbl  Mapca oTCcyTCTBYIOT NOsica, COCTO-
AILUME U3 3apsHKEHHbIX YacTuu?

...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................
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§ 62. TEUCTBHE MATHHUTHOTI'O IMOJIA
HA IIPOBOJTHHUK C TOKOM.
SJEKTPUYECKHWI IBUTATEJb

1. HanpaBsnexue OBWXEHUS NPOBOAHWKA 3@BUCUT OT HAMpPaBrneHus ...

......................................................................................... B HEM M OT
pacnonoxeHnsa nNoNtCcos..

2. KMNO moujHbIX 3NeKTpUu4eckux agsurarenen AocTuraer

...........................................................................................................

3. lMoyemy B 0OMOTKE 3neKkTpoaBUraTtens UCNonb3yeTCa He OAUH BU-
TOK, @ 6onbLIOe YNCNO BUTKOB?

...........................................................................................................

...........................................................................................................

4. O6bacHuTe cxemy paboTbl anekTpoasuratens no aranam, o6osHa-
YeHHbIM Ha pucyHkax I, IT, IIL
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5. 3anuwute HasBaHWA 3NEMEHTOB 3NEeKTPUYECKOro 3BOHKa U 0bbsc-
HUTE NPUHUMN ero AencTeus.

1|||.'. u e T R L L L L T

6. MepeuncnuTe NpeMMyLIecTBa INEKTPUYECKUX ABUraTenen rno cpae-

HEHID G TETUTOBBIBINL .. ccisiresrsensrsvmansnsnpavossnsasnnnnsnnnnsdesaonsusesisanessiasstsvis

TECThbI

1. BpawieHue KaTylwkv C TOKOM B MarHMTHOM none ucnonb3yeTca B
yCTpOWUCTBE:

1 | peocrara

2 | aneKTpU4eckoro asurarens
3 | aneKkTpoHarpesarens
4

5

NNaBKoro npegoxXxpaHutens
cpeaun OTBETOB HET NpaBuilbHOIO

2. C kakow uenbio npeobpasyeTcs aHeprus B anektpoasuratene?

Ans npeobpazoBaHnsi 3HEPruK 3MEKTPUYECKOro Nons B Tenso-
BYIO HEPTUI0

2 | ans npeobpa3oBaHus MEXaHUYECKOW 3IHEPrun B TENNOBYIO

Ans npeobpazoBaHns MEXaHUYECKOW IHEPTUM B SHEPIUIO
3NEeKTPUYECKOro ToKa

ans npeobpasoBaHnsa 3NEKTPUHECKON ¥ MarHUTHOWN 3Heprum
B SHEPIUI0 MEXaHW4ECKOro [ABWKEHWURA

5 | cpean OTBETOB HET NpasuiibHOro

1
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CBETOBBIE ABJIEHHA

§ 63. HCTOYHUKHU CBETA.
PACITPOCTPAHEHHE CBETA

1. Cpat— F10 DIHIMMOE cusevosimsorcsmicsinisissmnnusibimalomissorsssmmness




5. TlpsMonuHeiHoe pacnpocTpaHeHue ceeta:

-----------------------------------------------------------------------------------------------------------

B TEHE — 0 cesusssisvsavissaiissssrsisssserynn T Rt S kel L

e L T T T L T T

------------------------ e TR T
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10. Y10 AOKA3LIBAET IKCNEPUMEHT, NPUBEAEHHBIA HA PUCYHKE?

...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

...........................................................................................................

11. Yepes Hebonbluoe OoTBEpCTUE B 3aKpbiTyld kaMmepy nonagaer ceer
OT UCTOMHMKA WU3NYYEHUS, UCNYCKaKLWEro CUHUA U KpPacHbIW CBeET.
Hapucyiite, B kKakue obnactu skpaHa BHyTpPM kamepel Oyaet nona-
0aTb 3TO U3MNyYEHUE.

BKpAaH
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12.

13.

14,

Korpa ConHue, JlyHa u 3emns pacnonoXeHsl Apyr OTHOCUTENbHO
Apyra Tak, KaKk rokKasaHo Ha pUCYHKe, Ha pasnuuHbix reorpacduye-
CKMX WMpOTax COMHEYHbIN OUCK BUOEH NO-pasHOMY UNu He BUAEH
Boobule. (PucyHok cgenaH He B peanbHoMm macwTtabe). Psigom ¢
n306paxxeHUeM COMHEYHOro AUCKa yKaXuTe, Mexay KakMMu Touka-
MU HabnopaeTcs Takon AWCK.

HapucyiTe, kak ByaeTt BuaeH CONHEYHbIA QUCK NpWU B3aMMHOM pac-
nonoxexuu ConHua, JlyHsl 1 3emMnu, NOKasaHHOM Ha npeabiayilem
pucyHke, u3 To4ek C, Au C,.

1) Touka C

2) Touka A ;  3)Touka C,

Moyemy nocne Bbixoda U3 NOpPTa B OTKPLITOE Mope Kopabnb faxe B8
SICHYIO MOrofy CTaHOBUTCS HEBUAVUMbLIM?

...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................



§ 64. BUIUMOE IBUKEHHE CBETHJI

CONHAMHAN CHETOME — sisisaamniissnaiis i ey stk nsanssans

...........................................................................................................

...........................................................................................................

3anonHuTe nponycku.
ConHue —stooaHa ua | | [ | | | Hawei Manakruku.
— oaHa u3 nnadet COoNHEeYHOoW CUCTEMbI.

Nywa—| [ [ [ T T [ |3emm.

T8 01 W e e o B~ 8 UMOOI -~ WMoy 0 [

...........................................................................................................

SBE3OHBIN N0 PABEH .ecuuvvurrarasienearssiesaiassssasisssssssssssssnssssrssnsessssemsssnens

Ha pucynke 130 yyebHuka "[BmxkeHne CoHua no aknuntuke" uso-
OpaxeHbl 3KNUNTUKa U HebecHbIn 3KBaTop.

a) Kak HasblBaloTCa TOMKM NepeceveHust aKkBaTopa C SKIMNTUKON?
X210 csssusnissdimissrsomes

EL 23, DR} = sumsniosmmmrmmsmesrovameans s s S s ahss s s sampinsts s
6) Kak HasbiBaloTCs U YeM XapaKTepusyHTCs TOYKK:

R R e A

...........................................................................................................

...........................................................................................................

...........................................................................................................
...........................................................................................................

...........................................................................................................



7. Tepeuyucnure nyHHble dasbl.

8. Cnoso "nnaHetbl" npoucxoguTt ot rpedeckoro "planets” — Bnyxaato-
www. Moyemy? PaccmoTpute B y4ebHuke pucyHok 133,

...........................................................................................................

...........................................................................................................

§ 65. OTPASKEHHE CBETA.
3AKOH OTPAKEHUSA CBETA

1. 3anonHute cxemy.

w\.

........................ anrsmaw T e PR s, S Jeye gty L

2. 3anonHuTte cxemy.




...............................................................................................................
...............................................................................................................

...............................................................................................................

O00BHAYEHHEL .....cvvveeninrinnnnns

3. Banuwwure onpeneneHue.

3AKOH OTPAKEHUS

...............................................................................................................

...............................................................................................................

...............................................................................................................

---------------------------------------------------------------------------------------------------------------

...............................................................................................................

4. HapwvcyiTe moBepxHOCTb, KOTOPYyH obBpasyloT nyuu, nagawowne B
OQHY M Ty Xe TOuYKY 3epKana o ofWHaKkoBbIM YriioM.
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5. Jlyy nagaert nepneHAMKYnsipHO 3epkanbHou nosepxHocTu. Yemy Gy-
AET paBeH yron oTpaxxeHus?

...........................................................................................................
...........................................................................................................

...........................................................................................................

6. Hawgute yron mexay nyyoMm, nNajawlum Ha YrofkoBbIA OTpaa-
Tenb (nNpeacrasnsiowmn n3 cebs gea neprneHanKynapHbIX 3epkana),
1 BbIXOASALIMM U3 Hero nocne AByX OTPaXXeHWUiA.

|

TECTbI

1. [lHeBHOE NyHHOE HeBOo B OTNMYME OT 3EMHOro YEpHOro useTa. 1o
ABNEHUe crneacTBue Toro, YTo Ha JlyHe:

HeT OKeaHOB, OTpaXalolnUX COMHEYHbLIN CBeT

O4eHb XonogHo

HEeT aTmocdepbl

no4sa YEpHOro useTa

bW |-

AHEM Xapko
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2. Noyemy ronybopaTbii AblM CUrapeTbl CTAHOBUTCH CBET/IbIM Npw

ero BblAbIXaHuu KypUnbLLUKOM?

rony6oBaTblil XMMUIECKUIA KOMINOHEHT NOIMOLLEeTCH B NErknx

AbIM oXnaXaaeTcs Npu BblAbIXaHW U CTEAHOBUTCA BenosartbimM

an| & |WIN|=

nonocTb pTa UMeHReT XUMUYECKUN COoCTaB AbiMa

Kannn Boabl U3 NonocTu pra 06pasytoT KpyrHbie YacTulbl,
obbeanHAsiCb ¢ Monekynamu asiMa, pacceusas 6enbii ceer

cpeav OTBETOB HET MPaBunbHOro

3. Yron napgexus nyyva Ha 3epkano 60°. HYeMy paBeH yron mexgy na-
OALWMM U OTP@XKEHHBIM NTyyom?

Nl b |lWIN]-

30°
60°
90°
120°

cpean OTBETOB HET NPaBuibHOro

4. Ha 3epkano nagator agsa nyya: ux ymbl nageHus 30° n 45°. Yron
MEeXay OTPaXEHHbIMKW OT 3epKana fiy4aMmu paBeH:

1

15° 2 | 30° 3 | 45° 4 ) 75° 5 | 150°

5. [iBa 3epkana A u B pacnonoxeHsl Nog NPAMbIM YoM Apyr K Apyry.
Yron nageHus CBETOBOro ny4ya Ha 3epkano A pasex 30°. Toraa oT-
paxEéHHbIW OT A nyy nagaer Ha 3epkano B noa yrnom 3, paBHbiM:

i IN| =

142

60°
30°
45°
15°

cpeau OTBEeTOB HeT NpaBuibHOro




§ 66. IIVTOCKOE 3EPKAJIO

-----------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------

...........................................................................................................

N3obpaxeHne npeamera B NNOCKOM 3epkane WUMeeT crnegytouwue
0COBeHHOCTH:

Kak ¢ noMoLLbio 3KCnepuMeHTa, NPUBEAEHHOrO Ha PUCYHKE, MOXHO
13y4nTh 0COBEHHOCTU M306paxeHuns npegmMeTa B NNOCKOM 3epkane?




5. TlMocTponTe BCE MU30OpaXeHUs CBETALUENCA TOYKU B 3epkanax, pac-
NONOXeHHbIX noA yrnom 45° apyr oTHocuTenbHO Apyra. Onpepenure,
Ha Kakoi KpMBOW nexar Bce M300paxeHus.

6. Onpegenute MMHUManNbHLIA pasMep 3epkana, KoTopoe crnegyer no-
BECUTb Ha BEpPTUKanNbHOW crteHe. [ae aomkeH ObiTb ero BepxHui
kpawn, 4Tobbl YenoBek Buaen cebs B HEM B NOMHbLIA POCT, HAXOOACH
oT Hero Ha nbom paccrosiHun? PocT yenoseka paseH h.




TECTbI

1. N3oBpaxeHne B NNOCKOM 3epkane eceraa:

lbhblwiNn|=

MeHbLUe npegmMmera

Gonblwe npeamerTa

Aanblue oT 3epKana, Yem npegmMmer
Bnuxe k 3epkany, Yyem npegMmeT

Cpeiu OTBETOB HET npaBuUibHOIo

2. Yenosek HaxoQuTCsi OT 3epkana Ha paccroskiumn 5 M. Ha ckonbko
METPOB U3MEHUTCA PAcCTOAHWE MeXAy HUM U ero usobpaxkeHueMm,
ecnu 4Yenosek NpubnuanTcs K sepkany Ha 2 m?

OO IN |-

yBenuunTca Ha 3 M
YMEHLLUUTCHA Ha 2 M
YyBENUYUTCH Ha 2 M
YMEHBLUNTCH Ha 3 M

cCpeu OTBETOB HET NpaBUNbHOro

3. Yenosek OBMKETCA K 3epKarny co CKopocTeio 1 m/c. Ero nsobpaxe-
HUe NpubNuXxaeTcs K HeMy CO CKOPOCTbLHO:

iAW IN|-

1 mic
2 mlc
4 m/c
0,5 m/c

cpein OTBETOB HET MNMpaBuiibHOIo
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§ 67. IIPEJIOMJIEHHUE CBETA.
3AKOH ITPEJIOMJIEHUA CBETA

1. Ontuyeckas NNOTHOCTb Cpefbl XapakTepuayeTcs .

-----------------------------------------------------------------------------------------------------------

...........................................................................................................

...........................................................................................................

3. 3anuwuTte onpeaeneHue.

----------------------------------------------------------------------------------------------------------------

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

...............................................................................................................
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5. Yemy paBeH yron npenomneHus, €Cnu yron nageHus paBeH Hymno?

...........................................................................................................

6. Tly4ok ceeTa nagaer U3 BO3ayxa Ha NNOCKONApannenbHyK CTeKNsiH-
HYH NNacTuHKy noa yrmom 60°. MNMokaxuTte Xo4 nyyen U yron npenom-
nexus ceeta. o kakMm yrnom nNyy BbIMAET U3 NNACTUHKK B BO3AyX?

7. 3putenbHo noGoi BoaoéM kaxeTcs HabnoaaTtento, HaxoasWwemycs
B BO3ayxe, Gonee MeNkMM, Yem OH eCTb Ha caMom aene. Ha npume-
pe MOHETHI, NeXxalleiln Ha aHe nNpyaa, NoKaxute, Ha Kakon rrnybuHe
BuauT eé Habnwparens.

8. Kakoea BbicOTa Yallky, HanoNHEHHON BOAOW, €Cnu KyCOK caxapa Ha
eé He BuaeH noAd yrnom 30° k ropusoHTanu? [uameTtp Yawku 5 cm.

.....................................................................
.....................................................................
.....................................................................
.....................................................................
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9. (lo npuBEeAEeHHOW Ha PUCYHKE ONTUYECKOW CXeme ONULIUTE MpU4u-
HY BO3HMKHOBEHUSI MUpaXKa B XXapkui OeHb, Koraa Aopora KaeTcs
3epKanbHON 1 MOKPOW.

S — > > &
1
{ OJIOAHBIN BO3AYX —=7
1
I

ropsumit BOIMYX -~
r f”ﬁ‘
| e
| e
-
s6-""

...........................................................................................................
...........................................................................................................

...........................................................................................................

§ 68. INHS3bI.
OIITHYECKEAHA CHJIA JIMH3bI

B THIHEE — cssiicommasonscansnenmmm s ss et i s SRS S ik mi RS
B OfiTHMOEKBS OO/ S5 eanommenyesmsniziscimss ssibiitsssissons seiopsiisnsssanmanassass sammornas
3. DORYC FIMHBEE == ,.qomormmneriosetsbisiiiosniiiininnisssessivyonsmassumasamikorcisaansssnsenssane
4. DOKYCHOE PACCTORHUE — .evvoriuriimmcmmaiaiusenssssosaemnnssssesmnnsonsssssnesses

...........................................................................................................




5. lMoyemy B cobuparwolwen NWH3e napannenbHbie Ny4u CXOOQATCHA K
ONTUYECKon ocu?

wrﬁt

...........................................................................................................

...........................................................................................................

6. [loyemy B pacceuBatroLleil NUH3E napannenbHblie Ny4u pacxoanTcs
OT ONTU4EeCcKon ocu?

-
i — .l
r P
— i — I
LTy = =
TS -
— = _"‘\-\______‘
=

...........................................................................................................

...........................................................................................................

7. TlokaxuTe NOCTPOEHWEM, YTO Ny, NMPOXOASALUMIA Yepe3 ONTU4EeCKUn
LUEHTP NUH3bI, He U3MEHSIET CBOEro HanpaeneHus.

;
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8. 3anonHuTe cxemy.

OIITHYECKASA CHJIA JIHH3bI

OHTDERBEBHER uusussssssassnsimuniisasininsmansssnmmssvssesasssunssanmnnssr ssswensoosuussisesisss
ODOHBMCHIHE oo isiininnaciiiniisthimmmiabnssasasorissss estmansnane st s ARAFSvmo N Ss VS
U IRODRITEL oo o S SV 5 B K NS S MR S BN MO RS ey
2030510 0 1 e e SRR . L O T TSP P
20e F — (DOKYCHOC PACCTIOAHUC, M3 ...ovevvviioiiiiiininaeeeeeeeiiaiansinensaeess
L
9. OnTu4eckas cuna COBUPARLLEN MUHBbI .......oooiioiiiiiiiriiiiiiiieiiaeans

onTU4ecKas cuna paccenBaloWen NMUH3bL .........ooooiiiiiiiiiiiiiiiiiiiceaas

TECTbI

1. N3oBpaxexus B NuH3ax nonyyawTcs bnarogaps:

nornoLieHno ceeta

paccesHWio cBeTa

OTpaXKeHuio ceeTa

npenomMneHno ceeta

AW IN|-=

cpeau OTBETOB HET npaBWibHOMo

2. OnTuyeckyo cuny 2,5 AnTp UMeeT NnH3a ¢ (POKYCHBLIM PacCTOSHUEM:

1140m 2|25m 3/1m 4, 04m 5/025m
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3. ®OKyCHOE PacCTOAHUE [ABYX NWUH3, CNOXEHHbIX BMeCTe:

11-01m

2105m F,=0,2m
3/06m F=-0,3m m -

4| -0,06 m g

5/101m W

4. OnTuyeckas cuna ABYX NUH3, CNOXEHHbIX BMECTe:

1 11,2 antp

2 |58 antp ﬂ:O,2mMD2=6nmp
3 |11 anTp

4 |12 antp W

5 16,2 anTp

§ 69. UBOBPAKEHHUSA, TABAEMBIE JINH30M

1. lNpeameTt HaxoaAuTCs 3a ABOWHBLIM (POKYCHbIM PacCTOSHUEM NUH3bI
(d > 2F). MNMocrTponTe usobpaxeHue.

t A

2F F 0 F 2F

2. lMpeameTt HaxoguTcs Mexay (hoKyCcoM NUH3blI U €& ABOWHLIM hoKy-
com (F < d < 2F ). MNoctponTe nsobpaxeHue.
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3. MpeameTr HaxoauTca Mexay NvH3ow u eé dokycom (d < F). lMo-
cTpovTe usobpaxeHue.

1
HFOWF:F

4, HanuwuTe OKOMO KaXAoro pUCyHKa, Ha KakoMm pacCTosHuu d oT
NUH3bI C POKYCHBIM paccToaHuem F HaxoauTcs npeamet. Kakoe no-
nyyaetcs n3obpaxeHue B Kaxaom cnyvae?

......................................

Y

F

......................................

......................................

......................................

......................................

......................................

......................................

......................................

......................................

......................................

......................................

......................................

......................................
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5. MocTpoiTe usobpaxeHus npeaMeToB B cobupaioulen nuHse.

6)

6. [MocTpoexue usobpaxeHus B NuUH3e, Korga d > F.

2F

2F

2F

=
2F SF 04
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7. OnuwuTe No pUCYHKY Tun n3obpaxeHna B paccensaloLlen nuHse.
Ha kakoM paccTosHMu OT paccevBaiollen NUH3bI HaxXo0AUTCA U30-
BpaxeHwe?

...........................................................................................................
...........................................................................................................

..........................................................................................................

8. lMocTponTe NonoXeHue NWH3bl 1 HanauTe eé (PoKycHoe paccTosiHue:
H — npeameT, h — usobpaxeHue.

H
a) T
h
H
6) "1
8) Hy [ h
TECTbI

1. Ons nony4yenusi 8 cobupatowein nuHae n3obpaxeHus, paBHoro no
BENUYUMHE NpeaMmeTy, NpeaMeT AOSMKeH pacnonaraTecs:

B poKyCe IMH3bI

B ABOWHOM (hOKyCe MUH3bI

mMexay OoKycoOM U NUH30M

mMexay boKycom v ABOWHBIM (DOKYCOM

gl N

3a ABOWHbLIM (DOKYCOM
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2. Y106blI NONYYUTL AEUCTBUTENbHOE, YBENUYEHHOEe, NnepesépHyToe
n3obpaxenune, npeaMmeT Haao PacrnonoXuTb:

il iNn] =

mMexay hokycom u ABONHBIM (POKYCOM
3a ABOWHbLIM OKYCOM

Mexay oKycoM U NUH3ON

B ABOMHOM (pokKyce

cpean OTBETOB HET NpaBWUIibHOIO

3. Ytobbl nony4yuTs MHUMOE, yBEnuYeHHoe, npsaMoe uaobpaxeHuve,
npeaMeT Haao PacnonoXuThb:

|l jlw|IN|=

mexay okycom U ABOMHbIM (POKYCOM
3a ABOWHbLIM (POKYCOM

mMexay PoKycom 1 fIMH30M

B8 hokyce fnH3bI

cpegwn OTBETOB HET NpaBuiibHOIMo

4. Y106bl nonyynuTh AEUCTBUTENBLHOE, YMEHbLUEHHOE, NepesépHyToe
uzobpaxeHue, npeaMeT Haao pacnonoXuTb:

albhjWiIN] =

Mexay (hokycoMm 1 OBOMHbLIM POKYCOM
mMexay oKyCOM ¥ NUH30N

B (hokyce NUH3bI

3a ABOMHbIM (DOKYCOM

cpean OTBETOB HEeT NpasunbHOro
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§ 70. I''IA3 U SPEHHE

1. Ha pucyHke undpamm yKaxuTe COOTBETCTBYIOLME SNEMEeHTH! rmasa:

1 — cknepa; 2 — porosasi 060no4ka;

3 — paayxHasn obonoyka; 4 — 3payok;

5 — xpyctanuk; 6 — CTeKnoBuaHoe Teno;

7 — ceTtyartas obonoyka; 8 — 3puTensHbI HEepB.

4. 3anonHuTe cxemy.

OINTHYECKAS CHCTEMA TI'JIASA

............................................................................................




5. WaobpaxeHune npeamera Ha ceryaTke rnasa:

..................................................

..................................................

..................................................

..................................................

..................................................

..................................................

..................................................

8. 3anonHuTe cxemy.

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

.........................................................

---------------------------------------------------

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................




9. OnuwwuTe pUCyHKU, OBBACHSIOWME KaK KOPPEKTUPYETCA AanbHO-
30pPKOCTb.
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10. OnuwuTe puUcCyHKkM, oObACHAIOWME Kak KoppekTupyetca Gnuso-
PYKOCTb.

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................
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..........................................

------------------------------------------
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..........................................

..........................................

..........................................

..........................................

..........................................

..........................................
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..........................................



Vuebnoe uzoarnue

KacbsinoB Basepuii AsiekceeBHY
JAmutpueBa Bajnentunna ®eopanosHa

PABOYAS TETPAD
11O ®U3UKE

8 Kkiacce

K yuebHuky A.B. MNepbiiknHa
«®uznka. 8 knace» (M. : Jpoda)

Wsnarenvorso «3KIAMEH»

Parpenvaeckull ceprudukar
Ne POCC RU. AES1. H 16466 012503 2013 1.

Unasueit penaxrop LA Jdanno
Penaxrop 4. Jdonyosa
Texauueckuit penaxrop J B, Hasnosa
Koppexrop H.B. Eeoposa
Jusaitn obnowsn A.J0. Fopenur
Komnsiotepuas seperka HAM Cyvdarosa

107045, Mockea, Jlveor tiep, 1. 8
www.examen.biz
Fmail: no ofuuy sonpocasm: info@examen.biz;
1O BOHpOCaM peamidalg salelexamen.biz
ren./hake 641-00-30 (MporoKaHANBHBH)

Obmepoccuicknil K1acCHQUKATOD HPOIYRIMY
OK 005-93, tom 2; 953005 ~— xuuru, Spounopst, Arrepatypa vaebras

OTnedaraso 8 COOTBETCTRIN © HPCHOCTARICHHBIME MATEpHaaMu

8 QOO0 MK Hapero-Tpui, 1. Teeps, www.pareto-print.ou

Tlo ponpocas peaiuianuy ofpauaTses o TeL!
641-00-30 (muoroxanansaniit),




B Jlannoe nocodme MOMHOCTBIO COOTRETCTRYET (JEACPAILHOMY IOCYAAPCTBEHHOMY
00pA30BATETLHOMY CTAHAAPTY (BTOPOFO HOKOACHMUA).

B Eaunenii YueOuo-Meroauuecknit Komiuiert, pekomengosannsiii PAQ. ¢ yuebnu-
kom 1o qnanke A.B. Tlepsnuknia «@usnka. 8§ knace», snoueHiomy s Dene-
palLibIi HepeteHs YHeOHUKOB, COCTAR/IAIOT:

* Pabouasn verpajb no gpusnke. 8 kaace

* Terpaas s naboparoprsix pabot no dusnke. 8 khace

* Tecrel 1o Guanke. 8 Kiace

* Coopuuk 3ana4 no dusuxe. 7-9 kiaccs

o Jlunakruueckie KapTouki-3atanns no (unke. 8 knace

* KonTpoabtble B caMocTosTesibie paboTs no (pusnke. 8 kirace.

B [locodns aBASIOTCH HEOBXOABMBIM JIONOIHEHHEM K INKOIBHOMY yHednnry
A.B. NMepuimxnua «@usuka. 8 kiacen, peromenzopannomy Munucrepersom
ofpasosanus u Haykn Pocouiicroii @ejpepaunn w sritouennomy B @eje-
paiabHbI Hepeuens vuehnnrkos. Peaibnas odpazosarebHan NPAKTHRA
VUHTBLIBACT HPOBJIEMbI BCEX YUACTHHROR 00Pa30BaTe/ILHOIO HpoLecca:
VUALINXCH, HX PoAnTeaeii i npenoaaBateieii.

B Vycuukn nosy4ar;
MCTOINKY BBIIOTHEHNS 3a1aHui 110 (hu3nke:
AONOAHHTEIbHAIC BONPOCK! 1 38/1aHIA. PA3BHBAIOILIHC HHTEPEC K IIPEAMETY:
BOSMOMHOCTH YIZIVOICHHOIO IOHHMAHIA Marepuaia,

B Pojurenn Haitayt:
— BO3MOKHOCTD lTpl}BCpll I'b BRITIOOHCHHWEC JOMAITHETO 38 TAHHA
~ BO3MOKHOCTE KOHTPOIIMPOBATE PEIVISPHOCT paboTht pebénka na ypoxe i
Joma,

B [lpenoaasarenn GyayT HMeTh:
— METOIHHMECKYIO HOMOLLL B 0prauisatiy paboTsl Ha ypoke;
- BOIMONHOCTH CYIIECTREHHO IKOHOMITH YHCOHOE BPCMH;
— BOAMOKHOCTH paboThl ¢ yHEToM ocobDeHHOCTEH 1 cl1oco0HoCTel KaKA0TO
yuanierocs.

B [locobus nponuin anpodainio Bo MUOTHX pervonax Poccui. HMeIOT HOI0%H-
TCABHBIE SAKTIOUCHHA OF CHEUHATHCTOR HHCTHTYTOB PasBITHA 00pazoBanns.
FocoOus npakTHYibL, COBPEMEHHBI 110 cojepaaniio n oopsiennio. [1o pum
JIEUKO YUHTE 0 HHTEPECHO YUUTHCS.

B [Ipukazom Ne 729 Munnerepersa odpazopanius i naykil Poceniickoit theepaunn
yuebnuie nocodus ntarenscrsa «IKIAMEH» jonyiuensl K HCNONLI0BAHHIO B
0011C00PA3ORATEIILHBIX VUPEAKICHHAX.

ISBN 978-5-377-06833-4

I

QNT8S3TTN068334




