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1.1. TennoBoe ABMXeHME MOMeKy-.
Temnepartypa

B cypoBylD 3MMHIO MOPY M BO3AYX, W NOYBa OXMEKOAKTCA,
BO/a B PeKax W 03épax, 3amMepaas, NpespallaeTcs B nea.
C nNp1xoQoM BECHLI BO3AYX M NOYBa Hayu- >
HaIOT NPOrpeBaTLCA, Ned B BOADEMAX Ta- I

eT. A NeToM B pe3ynsTaTte YCUNeHHOM 1e-
napeHWs BoAbl G NOBEPXHOCTEA PeK 1 03ep
rOpbl OKYThIBAKOTCA NNOTHLIM TYMaHOM.

o C Hakvm (DMINHECKMM RBNEHWEM CBR3AHLI NOAOGHLIE MAMEHEHWA, NPOMCXOARA-
Wwue B npypoge?

 [Moyemy NPOUCXOAAT 3TH MAMEHEHKWAT

» Kak MOMHO 0BBLACHUTE MAMEHEHKA CBOACTE BOALI, NPOMCXOAALLME B Npupoae,
ONUpAasnck Ha IHaHWA O CTPOEHWW BelecTea?

* B kakom cocyne audchdyann

WCCNEONOBAHMWE NPoUcXoauT BhicTpee?

OGopynoeaHue: 2 CTEKNAHHLIX COCyAa: ¢ xonogHow (a) v ropaden sogon (b),
rpaHynbl MULLEBOR Kpacku.

Xop paborthi:

OnycTuTe B KawObii M3 COCYA0B OAWHAKOBOE YWCNO rpadyn

(a) (b)
KPacUTENA W NPOCNeaMTe 38 NPOMCXOOALINM, ] i
OBcyauTe pe3ynLTaThl UCCNEAOBAHUA: F
* Yto Habnwpanock B cocynax © XONOOHOW W ropRYel BoOoK |

nocne Toro, Kak Bkl ONYCTUM B HWX YacTWLbl NULLEBOR KpackK?
* B kakom 13 cocynoe gudrdpy3auna npounzowina Beictpee?

Bce Tena cocToAT M3 MONEKYJI, aTOMOB WIIH HOHOB. TH YacTHIILI HAXOAATCH
B HENpepLIBHOM XaoTHyeckoM (Decnopanounom) asmxenun. Hecmorps na
TO, 4TO JABHKEHHE KAK/10H MOJCKY/IL! (HJIH aTOMa) npejacrasaser coboii me-
XaAHHYECKOe JIRHKeHHe, oDllee JBHKEHHE OIrpOMHOI0 KOJIHYECTBA “ACTHLL,
COCTABIAIOIINX TENO, NPEACTARNASTCA AOBOABHO clnoxkHbIM, COrnacHo npo-
HAIBEJICHHBIM BRIYHCICHHAM, B | cM® BOJIbI conepxuTes = 3,34 ¢ 10%2 mone-
Kyn. B pesynbTaTte HenpepsIBHLIX CTONKHOBEHHIT IPYT ¢ APYTOM Hampaele-
HHE JIBHKCHHA MOJICKYJI MOCTOSAHHO MeHsAeTcs. Beneacrsue orpoMHoro ko-
JIHYECTBA MOJIEKYJT B TElle Cpe/iHee YHC/I0 MONEKYIl, ABHKYIIHXCH B JaHHbIi
MOMeHT B noboM BeiOpaHHOM HanpaeleHHH, OJHHAKOBO. SlBnsercs Teno
FOPAYHM HIIH XONOJHLIM, 3aBHCHT OT CKOPOCTH Xa0THYECKOID JIBHMEHHS
COCTABJIAIOIIHX €ro MOJIEKYIT:

o Xaomuueckoe OgudNceHue MoKy, COCMARIRIOUNX Mea0, HAIBIEANm
MENTOEHM OGUNCENIEM.



HureHcHBHOCTH TEMIOBOTO ABHAKEHHA MOJIEKY1 Tela XapakTepusyerca (u-
3HYECKON BEJMYMHOIN, ONMpelenAionieil CTeneHb HATPETOCTH Tela H Hasbl-
BaeMOH memnepamypoil. Hanpumep, TeMrepaTypa Bo/ibl BhIlLE TEMIIEpaTy-
Pl MOPOKEHOTO, TEMIIEPaTypa ¥keJle3a B TREPIOM COCTOSHHH HHAKE ero Tem-
nepaTyphl B AMIKOM COCTOAHMH.

Ha pucynke (c) npHBeneHsl TeMIEpaTypbl HEKOTOPBIX NPHPOIHBIX, TEXHH-
YeCKHX H OBITOBBLIX ABJICHHIA.

(€) Temneparypa

TeMnepaTypa B KaHAnNe

B ueaTpe Conana "3 ) MOJIHHH
14 000 000°C L § 30 000°C
" Temneparypa ) 3 TemnepaTypa i
Ha nosepxuocry Connua KHIOEeHHA MeTaJTa ‘
3 530C =3 000C_
Temneparypa Temneparypa
MIABNOHHS Hemean ILIaAMEHH MEeTAHOBOND rasa
1 539°C =660°C
I Temneparypa &4 i Temneparypa miaMeHR
LJaBTeHHA CBHHILA . f - 1 npH ropesEuy qpoa
327C - 250°C )
A o e
TeMneparvpa L‘.r-:':"* Temnepatypa

BOCnaMeHeHHMA ﬁ}fmm{ . HEHIMTEHUSA BOALT

<184°C é"“_‘;:l; 100C
SpE——

b

Haupnicinas TeMoepaTypa
BOSJVXA HA NOBEPXHOCTH

! i 1 Temneparypa |
ke 3aMepaAHNA BOIkl

deman 58 C oc _
EM";J = o " Camas mmskas
TeMIIEPATYVPA BO3OYXa
SUMBIONTRS PTITH HA [OBEPXHOCTH SeMIH
Temneparvpa TemnepaTypa 1
CIKIKEHHA BO3AYXa : abco/oTHOTO HYJIA ‘
_=-200¢C o -273,15C

Monekynsl moforo BemECTBa, HAPUMED BOJILI, OJIHHAKOBLI TIPH JIH000H
Temneparype. M3aMenenune TemMnepaTyphbl PUBOAHT JIHIIL K H3MEHEHHIO CKO-
POCTH MX XA0THYECKOTO JBHAKEHHA: CKOPOCTH MOJIEKYJI ropsa4eii Bo/isl Golib-
1I€ CKOPOCTH MOJIEKYJI XONO0AHO# Bobl. [T0 3TOMH NpHYHHE MOIEKYJIbI rops-
yei BOJIBI Yalle CTANKHBAIOTCA C MOJICKYJIAMH TIOMEIIEHHOTO B HEE BEIIECT-
Ba, HATIPHMED ITHIIEBOTO KPACHTEIA, H MOITOMY CKOPOCTh AH((Y3HH B rops-
yeil Bojie Oonbilie, 4eM B X0JI0HOI.

* Toasko Jau o1 FEMHIEPATYPhI 3aBHCHT CKOPOCTh JIBHACHHA "r'll'}.'[l.‘H}'.'I'.’

Onpepeneno, 4TO NPH HOPMAILHLIX YCIOBHAX CPEIHAS CKOPOCTh JIBHAKCHHA

MOJIeKY] Bojlopo/ia pasHa 1693 M/c, mosiekyn kHenopoja— 425 m/c, yriekuc-
9
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noro raza — 362 m/c. Kak BHAMM, NPH OMHAKOROI TeMNepaType CKOpOCTh
JABHAKEHHA MOJEKYJ Pa3sHBIX ra3oB pasiHiHa. 3HAUHT, CKOPOCTh JIBHAKCHHS
MOJICKYJI TE/a 3aBHCHT HE TOJILKO OT ero Temnepatypbl. CKOpOCTh JABHACHHS
MOJIEKYJI 3aBHCHT H OT HX Macchl. BesHunHoii, 3aBHCcALIeH W OT CKOPOCTH, U
MAacchl, ABJIAETCA KHHETHYECKAs SHEPrHs. 3aBUCHMOCTh TEMIIEPATyphl Tea
OT cpeHeii KHHETHYECKOH 3HEPTHH €ro MOJICKYJT I0Ka3aHa TEOPETHYECKH.

* Temnepamypa — mepa cpedneit KUHeMUYeCcKoil IHEPZUN OBUNCEHUA MONEKY
mesia.

Yewm Gonbine 3HaYEHHE CPeIHEH KHHETHYECKOH JHEPIHH COCTABIAIONINX Te-
JI0 MOJIEKYJI, TEM BBILIIE €0 TEMNEpaTypa.

NMPUMEHWTE M3YYEHHOE
Jagaua. B gaiinnkn L, M u N nanunu
pﬂ.’iﬂ“"-l}im EQIIHYSCTRD BOJBL IlpH TCEM=
nepatype 18°C (d). Ux onnospemenno
BEIFOYHIN H KL H3 HUX ABTOMATH-
YECKH BHIKIIOUHIACA TOCHE IAKHITAHHA
BOJIEL,

I ponpoc. Kaxoso coomuomenie Mex-
AV KUHERMINECKIME FHEPIAMU MOREK)A
aodbl & YaunuEax do ux exnovenua’
A)E, =E,=Ey BYE,>Ey>Ey C)E,=Ey >Ey D)E, <Ey <Ey E)E, <Ey = Ex

11 sonpoc. Kaxas s duazpaiis GepHo oMpaicaent cOOMROMERNE MENCAY NPOMENCVIIKAMU
apeMentt do omEToueluR kazpesametel uaiimuxos? Omeem obocnyiime.

(2) () (c)

Y y Y

3 g 3

£3 £ 3 £3

:d s s i:

g5 : 5 g

SR S & £

% g R g 5§

22 22 22

" L M N e & L MN

YTO Bbl Y3HANU?

Hanuwwure B paBounx NUcTKax acce Ha Temy «Tennosoe ABMMEHWE MONEKYN».

NPOBEPETE CBOWU 3HAHWA

1. Kakoe opv¥EHWE HA3LIBAKT TENNOBLIM?

2. OT1 yero saBncKT ckopocTe Andidhyaun B BewecTee?

3. Mepoi Kakoi (M3M4YECKOR BENWYMHE ABNAETCA TeMnepaTtypa?
4. B yem oTNMYME TENNOBOTO ABMMEHWA OT MEXaHWYECKOro?

10



1.2. TennoBoe pacluMpeHue Ten

» [ouemy Mexay
penscamMy OCTasnAKT

WenesHan aopora
COCTOMT W3 OTPOMHOTD

YKMCMA CTanbHbIX PenbCoB. HebonbluWe 3a30pbLI7
CeoBogMble KOHUN MeTan- —— S
NUHECKUX KOHCTPYKLMIA ool Y

MOCTOB YCTaHaBNWBAaIoT Ha _.“h;’ '"f ﬁﬁﬁ :|
¢ J

NOOBMAHON ONOpe, COCTOsA-
LWeR U3 CTankHLIX KaTKOB. e
“CanﬂDBﬂHHEJ 2 HQ"-ID‘M‘_.' HIMEHASTCH ANnHHa MeTannuM4yecKoro

CTEPKHAT

OGopynoBaHWe: YCTAHOBKA ANA AEMOHCTPAUWKM M W3YYEHWA NWHERHOIO
PACIUMPEHWA PA3NWYHLIX BELWECTB, CNMPTOBKA (WNW CBEYA), 3aMUranka, WTaTus.

Yempoiicmeo yemanosku 008 u3yuenns TUHeRHoze pac-
wupenus meepdsix men. Ocluosnas wacms Yemanogen
npedcmaaisem cobol Gwwemaiiuveckuil cmepxcers (1),
COCMORWUE N3 IIOMKO RPUKPERTCHILIX dpve K dpyey
MOHKIX IIACMIIN, WIOMOBTEHHBIX 13 CITI 1 QIOMUNIS
(a). Oduw konyom cCEPMHOeHS JAKPETLIEN HA MENALIN-
weckoMm puivaze (2), a dpyaum, ceofodusiv KowyoM, npu-
Kpenien k cmpenke (3), Kowey cmpensu MoXoem nepese-
H{AMBLCA BNPARO-GAER0 SO00TH WKL (4), npuKpenIenion K
CEOBOOHAMY KONLY CIIEDNCHA.

Xog paboTwl:

1. YkpenuTe ycTpoicTeo Ha wratwee. OBpatuTe BHUMaHME Ha To, YToDbl CTpenka
HaXoOWNack B KpanHem (NPaBoM MNK NEBOM) NONOMEHWNA LUKAMBLIL.

2. Harpeean BUMETANMWYECKUA CTEDHEHE HA NMAMEHW CNWPTOBKA B TeveHwe 1-2
MUHYT, HabnoganTte 3a cmeweHnem ctpenku (b).

3. MNoTywwe nnama CNWPTOBKKM, NpogoM«aiTe HAONKOeHKA elwé 1-2 MUHYTLL.

OBbcygwTe pe3ynbTaTthl MCCNeqoBaHWA:

+ Kak cMewaeTcA CTpenka npy HarpeeaHuy ¥ NoOCNeayoLWweM OXnaxaeHuK

BMMETANNMYECKOro CTEPKHAT?
» K Kakomy BLIBOOY NPUBOOMT NPOAENAHHLIA 3KCNEPUMEHT?

BONBIIMHCTRO TEJ NMPH HANPEBAHHH PACHIHPAOTCA. ITO MOKHO O0BACHHTE TEM,
YTO HArPEBAHHE Telad TNPHBOIWT K YBEAHUEHHMIO CPEIHEH KHHETHYECKOH
IHEPrHH COCTABIAIOIMX €ro aroMOB H MONeKyl. B Teepisix Tenax 3to npu-
BOJMT K YBEJIHUYEHHIO aMIUTHTY/Ibl KONEDATENBHOTO ABHAKEHHSA MOJIEKYJI, YTO B
CBOK) Ouepe/lb NMPHBOIMT K YBEIHYEHHID 3aHHMAEMOro MOJIEKYIIAMH MPOCT-
pancTea. B pesynbraTe pasmepsl TBEpIOro Tella YBEIHYHMBAKOTCA — OHO pac-
mpsercsa. Pacumpenue skuakocTeil M rasoB NpH HarpeBaHHH TaK&Ke IPO-
11



HCXOJIMT B PE3yJbTaTe YBEIHYEHHA KHHETHHECKOH IHEPIHM TEIUIOBOro JIBH-
FKEHHA X MOJIEKYJI, 4TO TAKAKE NPHBOINT K YBEIHYEHHIO 00BEMA 3aHHMAaEeMOT0
HMH NPOCTPAHCTRA BCNICJACTRHE YBEITHYCHHA PACCTOSHHH MEKITY MOICKYIAMH.

[Ipyn oxnamaeHHH Tesl NPOHCXOAHT 00PaTHBIH NpoIece: CpejiHas KHHeTHYe-
CKaf YHEPrHa TEIUIOBOIO JBHKEHHA MOJIEKYII Tejla yMeHbluaeTes. B TBepasix
TeNax TO NMPHBOJMT K YMEHBUICHHIO aMIUTHTY /1Ll KoneDanuii Monekys, a B
KHAKOCTAX H ra3ax K YMEHBIICHHIO PACCTOAHMI MEKIy Monekyaamu. B pe-
3YNLTATE pa3Mepsl TElla COKpaliaoTCs.

Ocoloe BHHMaHHE cleyeT YIAATh TEIUIOBOMY PACIIHPEHHIO METAUIOB B
pasnHuYHBIX cpepax npoussoacTsa. CHIIBL, BO3HHKAIOUIHE NPH 3TOM, MOTYT
NPUHUMATE OYEeHb DOJIBILHE 3HAYEHHA W NPHBECTH K CEPLEIHBIM paspylie-
HHAM: CTAlbHBIE PEIbCHI MOTYT COTHYTBCA, TPOCHI 000pBATLCA, METALTHIEC-
KHE MOCTBI paspyliHThes. Bo nidexanue nojodHbIX ABICHHH IPHHHUMAIOTCH
MEPBI, 4TOOBI OT/IE/IBHBIE YACTH COOPYKEHHI NPH H3MEHEHHAX TEMIIEPaTyPhI
MOTJIH CBOOOIHO PacIIHPATECA HIIH CKHMATLCA.

NMPUMEHWUTE U3YYEHHOE

WCCNENOBAHME-2 * Uccnegyem Tennosoe paciuMpeHue XUOKoCTen

ObopynoBaHue: maneHbkan konba, nogkpaweHHan sona (1 1), npobka ¢ npogeTon
CKBO3b HEE Y3KOW CTEKNAHHOW TPYDKON, cnupToaka (Mnu ceeya), ChMJKM, LITaTMe,
Xop pabotei: 1. Ykpenue konby Ha WTaTUBe, 3anNonHMTe €& NoaKpalleHHOW BOOOW 1
aaKpoiTe npobroi. HageHsTe Ha TpybKy OBa PEIMHOBLIX KONEYKE, OTMETUE HIKHUM
KOMEYKOM HaJanbHbIi ypoBeHs Bogbl (c). 2. NOMECTHE CNMPTOBKY Nog konboi, aa-
WruTe eé u HabnwgaiTe 3a MaMeHeHWAMKW YPOBHA BOOLI B TpyDre. 3. Yepea 2-3 mu-
HYTBI NOTYLWWTE CWPTOBKY W 3ahMKCMPYATE BTOPBIM DE3WHOBBIM KOMNEYKOM HOBbIA
yposeHs soabl B TpyGke (d). NMpogomxainte HabniogeHua 8o BpemMs OxNawieH1a Bo-
Akl

(€) n (d n OBcynuTe pesynbTaTtsl

HccneoBaHun:

= KaKk n3MeHuncs ypoBeHb Boabl B
TpyDOke npu HarpesaHun Konbel?

[ i » Kak 3MEeHMNcA ypoBeHsb BOaLI B
TpyGke nocne oxnamgeHua
KOnoeI?

s K KaKim BeIBOOaM NPUBOGAT
Balun HabnwogeHua?

12



YTO Bbl Y3HANN?
BcraesTe BMECTO NPONYCKOB B TEKCTE KNKKYEBLIE

CroBa, W3MEHAS NpU HEOBXOAMMOCTM MX OKOH- EI;D HESDIE Sl
HaHWA. KoneBaTtensHoe OBWKEHWE
C ysenuyeHueM __ amomoe__ OHU coeepwaiom__  1en1oBoe AskkeHke

¢ Gonbuwel amnaumydot. B pesynsmame meepdoe E“F'““ Loty kRS
meno__. Mpusurold mennogoac pacluiupenus xud- P::ﬂ:mu ““", mm HSCRER SHOPWA
wocmeld u __ AenAemcA yeenudyeHue cpedHed

KuHemuyeckol aHepaul __ ux Monekyn.

NMPOBEPLTE CBOW 3HAHWA

1. B 4eM npuymMHa TENNOBOrO pacluMpeHus Teepaslx Ten?

2. Movemy Npu oxnasxoeHuy Tena yMeHolwaoTeA B obwéme?

3. Movemy B HEKOTOPLIX YacTAX HediTenpoeoga (rasonpoBoaa, BOACNPOBOAaE)
TpyBb! NpUBaPHMBAOTCA He No NpsamMoi, a B «Mr-obpaavoin dopme?

* Moyemy peanHoOBbLIA Wap BTATMBAETCH B
ByTLINKy?

ObopyaoBaHue: cTeknAHHan byTeinka,

PEe3VHOBLIA HAAYBHOW LWAP, KPaH ¢ ropaYen u

XONOAHOW BOODA, HWTL.

Xopn paboThi:

1. HanonHuTe ByThLINKY ropA4Yen BoaoA (a).

2. Nopoxaae HECKONLKO MWHYT, BeiNeidTe
BOAY U3 ByThiNkW 1 cpa3sy HageHsTe Ha eé
ropnbILKO pe3HOBLIA HAaYBHOM Wap.

3. MopgepmuTe BYTLINKY NOA CTPYSR XONOQHOR (b)
esogkl (b) v noHabnogaiite nocTeneHHoe
BTArMBaHWe wapa s ByToinky (c).

» [odemy npu oxnaxgesnmn ByTeinkw Wap =
BTAHYNCA B Hee? OteeT obocHyWTe.

13



T

1.3. TennoBoe paBHOBecHe.
TemnepaTypHble WKanbl

CornacHo nokasaHuam TEpMOMETpa TeMneparypa
BO30yxa B KOMHaTe paeHa 20°C.

= Kak MOMHO ONpeaeniTs TEMNEePaTypy HaxoOaLWerocn
B KOMHATE CTONa M TEMNEPaTypy BCex NpeaMeTos,
nexallmx Ha ero NoBepxHocTH (NcTka Bymam,
KapaHaalua, py-sM, NMHERKKM 1 ap.)?

= HeofxogmMmo N ANA 3T0ro NPUKACATLECA TEPMOMETPOM K KaMOoMy 13 aTux npea-
METOB B OTOENBHOCTH?

OTBeT Ha TOT BONMPOC MPOCT — HET HEOOXOAMMOCTH H3MEPATHL TEMIEPATYpyY
Ka#IoTo Telna B OTAENLHOCTH — JUTHTENIbHBIII KOHTAKT BO3AYXA CO BCEMH
NpeaMETaMH B KOMHATE BRIPOBHAJ HX TEMNEPATYPhl — BO3HHKIIO COCTOAHHE
MeNI0E020 PASHOBECUS.

B pezyvasmame daumenbHozo 83auMOo0eicmeus MOREKYa KOHMAKMUpYyowux
men, HaxoOAWuxca & meniosoM PAasHOSectl, NPOUCXooum blPasHusaHue
CPEOHUX 3HAYEHUN KUHEMUNECKUX IHEPSUL IMUX MONEKVI: «2opadees meno,
MoOReKyan Komopozo otaadaiom Holbuiell KuHemuyeckoll anepauet, omoaem
HACHL CROE20 MENId «XOI00HOMY» Meny, MOAeKyasl Komopozo obaadaom
MEHBUIEN KUHEMUYECKOU IHEPIUEU.

WMCCNEOOBAHWE * Kakoe Teno Bonee ropadyee?

OGopynoBaHue: WKMPOKasA CTeknAaHHaR Baxka, ropAYan Boga, ABe Noxew npubnu-

3UTEnNbHO OAWHAKOBOrD pasMepa (fepeBfHHas W MeTannu4eckan), OBa CTEPMHA

(NNacTMaccoBLIA U CTEKNAHHLIR), NabopaTopHEIR TEpMOMETP.

Xopg paboTkl:

1. Hanefite B BaHky ropsiyeid soapl, HEMHOM BbilLe
CepefWHbl e BbICOThL.

2. Nomectute Ha 5-6 MUHYT NOXKW, CTEDHKHK U TEPMOMETD
B DaHKy ¢ ropRYei BOOOW, KaK NOKA3aHO HA PUCYHKE, W
npocneguTe 3a U3MeHEHWEM NOKa3aHui TepMoMaTpa.

3. MpuKoCHWTECH PYKOW NocneqosatensHo k BaHke, noxkam
W cTepxHAM. OBcyaMTe NOKA3aHWA TEPMOMETDE W BaLLW
TENNOBLIE DLYLEHWA OT ITUX NPUKOCHOBEHWA,

OGcyawuTe pesynbTaThl MCCNEAOBAHUA:

» CHONbKMM rpagycam pasHa Temnepartypa BoAbl No NokazaHWaM TepmomeTpa?

* 470 B MOKETE CKa3aTk 0 TeMnepaTtypax Ten, NoMelleHHLIX B Boay?

» Kakoe u3 aTux Ten owywaeTca Bamu kak Gonee Tennoe npu NPUKOCHOBEHWK K
KEA0MY M3 HWX B OTOENBHOCTH?

» Moyemy CKOBOPOOKM, YAAHWMKM W KACTPIONW U3rOTABNWBAKT W3 METANNa, a ux
PYYKM — W3 NNACTHKa UMK fepeBa?

14



Kanioe w3 e, onyuieHHbIX B aHKy ¢ ropa4el Bo/10i, conpHKacasch ¢Boei
BRICTYTIAOIIEH M3 BOJbLI HACTBIO C  «XOMOJIHEIMY TenoMm (pykoii), nepenaer
eMy Tero. Yem HHTEHCHBHEE NPOUCXOINT TennoodbMeH, TeM Bosee TerbiM
olyiaeT pyka 2ro Teno. Merannudeckas JIokKa WHTEHCHBHEE nepejaer
TEIJI0, IO3TOMY Mbl OLIYIIAEM e¢ DoJiee TeIUI0H B CPABHEHHH C JEPeBAHHO
JIOKKOH, MIACTMACCOBBIM H CTEKJISIHHBIM CTEPKHAMH, cliabee nepeiainmmu
TEIUIO HaleH PyKe, H Mbl OHIYIIAEM HX MEHEEe TEIUIbIMH, XOTA B JCHCTBH-
TEJILHOCTH BCE 3TH Tella HMEIOT OJTHHAKOBYIO TEMIIEPaTypy.

o Tena, umerwwjue o0OUHAKOBYID MEMREPAMypy, HAXOOAMCH 8 COCMOAHUU

menioeoz0 pasiogec.

o Ecau memnepamypbt CONPURACAIOWINCA MET PAZTUYHBL, MO MENCOY HUMU NPOo-
ucxodum meniootmen 0o mex nop, NOKA He HACMYRUM MENI0BOE PABHOBECUE.

* Temueparvpubie KL

Bl yi#e 3HaeTe, 4TO TEMIEPATYPY T/l HIMEPAIOT Tep-
momeTpami (cm.: «Dusura—6m, crp. 69). Kak n moboit
H3MEPHTENBHBIH MPHOOp, TEPMOMETP HMEET IIKATY.
Jlna noctpoenus TeMnepaTypHoil IKAIL! Ha HeH (kK-
CHPYIOTCSA JIBA ONOPHBIX 3HAYECHHA TeMIIEpaTyphl, HH-
TEPBAI ME Y KOTOPBIMH JEIHTCA Ha PABHBIC YacTH M
TpaIyHpYeTcs B COOTBETCTBYIOLIMX €IHHHIIAX TeMIe-
parypel. Hanpumep, TepMoMeTpel, HCHONL3yeMble
HAMH B OBITY, NOKA3LIBAIOT TEMIIEPATYPY B 2padycax
Heavcus (°C). 3a onopHble TOYKH LIKATLI YTHX TEPMO-
meTpor npuHsTel: 0°C — Temneparypa 3amep3aHus Bo-
Ikl TPH HOPMAILHOM aTMOC(EPHOM JIABISHMH W
100°C — remMnepaTypa KHIIEHHA BOIBI ITPH HOPMATEHOM
arMocepHOM JIABIICHHH,

B CIIIA u HekoTOpBIX JPYTrHX CTpaHax Mojik3yIoTes
TEPMOMETPAMH, NPOrPALYHPOBAHHEIMH B 2padyvcax
Papenzeiima (°F). Temneparypa 3amep3aHus BOJILI
(Tasuua nbja) no wkane Papenreiita pasna 32°F, a
TeMnepaTypa Kunenus Bojibl pasia 212°F. [epexos ot
TEMIEPATYPEI, HIMEPEHHOH 1o mkane Papenreiita, K
Temreparype, HiMepenHoi no mkane Llensens, u Ha-
0DOPOT, OCYIIECTRIAETCA BHIPAKCHHAMM:

e D
t'C==(t"F-32
o )
HITH

t“F=%t“C+ 32.
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Yuneam TomcoH
(nopa KenbBuH)
(1824-1907)
AHMMACKHA thank.
OpguH M3 wccnenosa-
Tenei TeNNOBLIX ABNE-
HWi U co3naTenen
ocHoB TepMoguHammu-
K.
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B 1848 roay anrnuiicknii duzur Yunwam Tomcon (nopa Kenseun) npemno-
AHIT HOBYIO HIKANY H3IMEPEHHA TEMIEpaTyp. 3Ty KAy Ha3BaIH abcomom-
HOU memnepamyphou wrkarol, Wi wrkaroti Kerosuna. AbcomoTHas TeMe-
patypa ofo3navaercs 6yksoii T. Equnnna abcomoTHoil TeMiepaTyphl Kellb-
BHH (K) sBnserca ocHOBHOI exuuuueii temneparypsl B CH: [T] = 1K.
Hyneraa ormerka mkans Kenssuna (0 K) nazsiBaerca abcomomubiM Hyaem
memnepamypsl U COOTBETCTBYET CaMoi HHM3KOH TeMmreparype B NpHpOJE,
NpPH KOTOPOii TEIUIOBOE ABHAKEHHE MOJIEKYII NPEKpallaeTcs, a cpejiHee 3Ha-
YeHHe KHHETHYeCKOH IHEepruM MOJEeKyJl CTAHOBHTCHA paBHBIM Hymo. H3-
MEHEHHE TEMIEPATYPhl TEA, BRIPAKEHHOE B KEJIbBHHAX, PABHO H3MEHEHHIO
ero Temnepartypsl B rpagycax Lleascua: AT (K)=At (°C).

ABCconOTHOMY HYJIIO TeMIEpaTypel COOTBETCTBYeT Temmeparypa -273°C
(tounee -273,15°C) mo wkane Llenscus. TemnepaTypa TasHuA JbJa M0
wkane Kenseuna 273K, remneparypa kunenus Boasl 373K, 3nauenus tem-
NepaTypel, H3MEPEeHHOH 1Mo abcomoTHOIN MmKane, CBA3AHBI CO 3HAYCHHAMM
TeMIepaTypsl 1o wkane LlenscHa cooTHOMEHHAMH:

T(K)=t(°C)+ 273 wm t(°C) =T (K) — 273.

NPUMEHWUTE U3YYEHHOE

3apava. MpuHuun paboTbl MWOKOCTHGIG
TepmomeTpa Apwd npoBepAn, ONyckas 1
W3rOTOBMNEHHBIA WM «MAaCNAHBLIA TepMo-
MeTp» B 3 pPasnUuHbLIX COCYaa ¢ BOOOW,
NpoBen W3MepeHus TemnepaTypebl, Noka-
3aHHbIE HA PUCYHKE.

| Bonpoc. Ha kakom chuszuyeckom Aene-
HUU OcHogaH npuHyun deldcmeus u3z2o-
moeneHHo20 ApughboMm «MacnAaHozo mep-
Momempas?

A) Ha tennoeom pacwupeHuw razoe  B) Ha tennoeom pacluvpeHuy TeepOkix Ten
C) Ha ceetorom sieneHn E) Ha TennoeoM pacluMpeHW MuaKocTen

D) Ha pedcTBMM paclWMpPEHHOTD NPW HarpesaHWM BO3OYXa Ha NOBEPXHOCTL
ONMWBKOBONO MAacna B OTKPLITOM KoHUe TpyGku,

Il eonpoc. Mamepus memmepamypy eodsl 80 6cex MpPex cocydax PmymHLIM
mepmomempom, Apugh ommemun, ymo memnepamypa eodsl & 1-m cocyde pasHa
42°C. Kaxumu Bydym nokazaHus mepmomempos 80 2-m u 3-m cocydax?

P

2-A cocyn | 3-iA cocyn
A) 42 42
B) 58 30
C) 30 58
D) 48 38
E) 43 30

Il Bonpoc. Kakumu Geinu Bl nokasaHus npu UsMepeHUL memMnepamyps! 8 kawdom
cocyde, ecnu Ber Apugh ucnons3aocsan mepMoMemp co wkanold @apernzelima?
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YTO Bbl Y3HANWU?
BmecTo nponyckoB B TEKCTE BCTaBbTE KMIOYEBLIE CNOBA, WAMEHRARA NpW Heobxo-
AUMOCTH KX OKOHYaHWA.

Tena, umeiowue oduHakosyio memnepamypy, Haxodamcs e cocmosHuu ___. lMpu
CONPpUKOCHOSEHUU mMen, UMeLUX Da3nuyHy memMnepa-
mypy, Mexdy HUMU 803HUKaem ___, komopsid npodon- knioYEBLIE CNOBA

waemcA 0o JocmuMeHUs COCMOAHURA Mennogo20 PAEHO-  ABconloTHLIA HONL
eecund. Hyneesoe denexue wkane Kenweuwa coomeem- TennooBmen

cmeyem HauMmeHbweld eoamoxHol memnepamype & Tennosoe pasHoBecwe
npupode U Hasklgaemca ____ memnepamypb.

NPOBEPLTE CBOW 3HAHWA

1. 3anonHuTe nponycku:
Ne t(°C) te(°F) T (K)
1 36 96,8 309
2 32
3 253

2. MmeeT nu wkana KenbeBuHa oTpULATENbHbIE 3HAYEHWA TemnepaTypsl? Movemy?

1. Mo4emy npu NPUKOCHOBEHWWM K NOBEDPXHOCTAM CYXOW W BNaMHOW LEpEeBAHHON
[OCKM B MOMELLEHWW BNaXHas owylwaetca Gonee xonoaHom, Yem cyxaa?

2. Pasnuua mexay TeMneparypamu TaaHUa Nbaa v KMneHua soasl no weane Liens-
cua pasHa 100°C. Cronekum rpagycam ®apedredta t{°F) u CKONbKMM KeNbBUHaM
T(K) paeHa aTa pasHuua?

3. O7 kakoit HMIMHeCKOR BENWYMHE! 33BUCUT TEMNEPATYPA TENa COrNacHo TeOpUK
MOMNEKYNAPHOro CTPOEHWA BelecTea?

4. Temnepartypa so3gyxa B Baky B 3MMHWIA Nepuod B cpegHem paena 4°C, a B net-
HWit nepuog 27°C. Beipaaute atu TemnepaTypel B rpagycax GapenxreiTa.

5. CamoneT neTuT Ha BeicoTe 10 KM OT noeepxHocTH 3emnu. TeMmnepatypa B cano-
He camoneTa 20°C, a 3a npegenammn camoneta —58°C. Onpegenute pasHuuy
Temnepatyp t ( °C) e rpagycax Uenscwa u T (K) B kensemHax.
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1.4. BHyTpeHHAA 3Heprusa

OpesHve niogn Tepny Tena apyr of apyra
1, MOOHOCA K TPYLUMMCA 4acTAM Ten cyxue
wienku, nobeiBany oroHb.

s B uyem npuumHa
BOCMNAMEHEHUS LWEenok?

CorHute 1 paszorHuTe HeCKONbKD Pa3 MefHYK NMPOBOMOKY B OfJHOM W TOM Xe
mecte. Bel 3ameTuTe OHOEPEMEHHOE YTONLEHWE W HArpeBaHWe NPOBDNOKK B
mecTe criuba.

» Y710 ABNAETCA NPUYUHOR YTONLWEHWA W HArPEBaHWA NPOBONOKM B MecTe cruba?

r -

|
WCCNEONOBAHME-1 | * Kyaa aucyeanas mexaHuyeckan aHeprun?
L. A

OBGopyaoBaHWe: NNacTUNMHOBLIA Wapuk (AunameTtpom 6-8 cm), metannuueckan
[OCKa, SNEKTPOHHBIA TEPMOMETP.

Xop paBoTtel; _
1. Wamepus TemnepaTypbi WapHKa W JOCKW, OTMETETE X B pabiouux ;J
NUCTKax.
2. PaamecTuTe AoCKy Ha Nony W, NOAHAB Haf HER WAPWK Ha BLICOTY
1.5 M, BLINYCTUTE BrO K3 pyK. @

3. JocTurHye NOBEPXHOCTM AOCKW, WAPWK OCTAHABNWBAETCA,
Baww nocnegyrowme OeACTENA: =
d) MaMepMB TEMNERaTYPY LWapWKa U AOCKKW NOGNE KX 1
B3aWMOOEACTBMA, OTMETETE MX B pabodynx nucTkax, ?
b) oBpaTuTe BHUMaHWE Ha To, Kak aediopMUPOBANCA LWapWK. D
ObcyauTe pesynkTaThl MCCNEQOBaHUA:
» Kakwe npespalleHns sHeprin NpoucxoanT npy ceoboaHoM nageHny wapnka?
s WMcyeana nv MexaHWMYeckan 3Heprus LWAapWka NOCNe ero NafeHWa Ha Aocky?
MOM#HO NK CKA3aTb, YTO 3AKOH COXPAHEHWA 3HEePruKk HapyLLaeTcA?
* Kak nameHunacs dopma wapkka nocne ero nageHua Ha NOBEpPXHOCTL O0CKU?
» K Kakomy BLiBOAY NPWMBOAAT NOBLILEHWE TEMNepaTypkl NOBEPXHOCTH AOCKM W
TeMNepaTypbl WapWka Nocne Wx B3avMO4ERCTBWA W MaMeHeHwe (hopMbl WapukKa
B pe3ynbTaTe aT0r0 B3aUMOOEACTBMAT

[InacTHAHHOBLIH WAPHK, NOAHATEIH HA HEKOTOPYIO BEICOTY OT rnosa, npHod-
peTaeT NoTeHIHANBHY 0 SHepruio. [Ipu ceoboanoM nageHuH wapuka oHo-
BPEMEHHO € YMEHBIICHHEM BBICOTHI OT MOBEPXHOCTH NMONA YBEIHYHBACTCH
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CKOPOCTh 1apuka. B pesyasrare npoMCX0ANT COOTBETCTBYIONIEE YMEHbIIIE-
HHE MOTEHIIHAILHOI JHEPIrHH NIAPHKA MIPH OIHOBPEMEHHOM YBEJIHUEHHH €ro
KHHETHYECKOI SHeprun. B MOMEHT yJiapa mapHKa O MOBEPXHOCTE JOCKH BCA
ero NoTeHIHAILHAA JHEPrus npespaiiaercd B KnHetHyeckyio. Ho, yaapus-
uHcs 00 Non, WAPHK OCTAHABIMBACTCA M «IPHIHMNAET) K NOBEPXHOCTH —
MIAPHK «TEpAET» CBOK W NOTEHIHAIbHYIO, H KHHETHYECKYIO IJHEPIHIO.
«Hapymen i 3aKkoH coxpaHeHnus Mexanudeckoii snepruu?!»

* Kyvaa «anponaja» Mexauudeckas sueprus’
Monekysbl yIApHBIIErocs O JOCKY W NPHIHIIIETO K HeH MIacTHIMHOBOTO
MIAPHKA NPHXOIAT B «BO30YKIEHHOE» COCTOAHWE, CONMPOBOMKIAIOIIEECA Je-
thopmanmeii mapuKa W NoBeiLIeHHEM ero Temneparypsl. ledopmauus wapu-
Ka [PHBOMT K HIMEHEHHIO BIaHMHOTO PACTIONOAKEHHA €r0 MOJIEKYIL, T.€. K H3-
MEHEHHIO MX MOTEHUMAILHOIN HepruM. [ToBsIeHHe TeMNepaTypsl MIapHKa
MPHBOJNT K COOTBETCTBYIOIEMY YBEIHYEHHIO CPEIHEH KHHETHYECKOH YHep-
ruH ero Monekysn. Takum oOpasom, MexaHHYecKas JHEeprus MIacTHIHHOBOTO
HiapuKa He ucdesaer OeccielHO, OHA MPEBPALIAeTCs B KHHETHYECKYIO JHEp-
I'HIO JIBHAKEHHA €0 MOJIEKYI M IOTEHIHAIBHYIO SHEPIrHIO HX B3aUMOICHCTBHIA.
o CymMMa KUHEMUYECKUX IHePIUuli OBUNCEHUA U NOMEHYUATbHBIX IHEP2ull
E3aUMODECMBUS MOTEKVA, U3 KOMOPBLX COCMOUM meno, Ha3pleaemcsa eHym-
pennei Inepzueit mena.
Buyrpenniow sxepruio oboznaqaior Oykeoit U. 3a eauHMIly H3MepeHHS
sHyTpeHHei aHeprun B CH npunar 1 dxcovan (1 1x).
* [lonnas sHeprus Teda paBHA CYMME €ro MEXaHM4YeCKOH W BHYTpPEHHEH
IHEPrHid:

E=Emex+u=EK+Ep+U.

* (1 qero 3aBHCHT BHYTPECHHHAA JHCPIT un?

* Buympennas snepaus meia 3aeucum om e2o memnepamypsi. Yem Donbiue
CKOPOCTh JIBH/KCHHSA MOJIEKYT (M CPE/IHAS KHHETHYECKAA SHEPIHa MOIEKY1),
TEM BBIILIE Temreparypa Tena. C NoBbIICHHEM TEMIIEPATYPhI TEla €ro BHYT-
peHHAA JHEPTHA YBEIHYHBAETCH, PH MOHWKEHHN TEMIIEPaTyPbl BHYTPEHHAA
IHEPrus Tesla YMEHbIIAeTCs.

* Buympennaa snepeus mena 3a6ucum om €20 azpezamHozo COCMOAHUA.
Teepaoe, #xuakoe 1 razoo0pasHoe COCTOAHHA BEIICCTBA OTIHYAIOTCA IPYT OT
JApyTa paccTOAHHEM MEHKAY MOJICKYJIaMH H XapakTepoM MX TEIUIOBOTO JBH-
senns. [To 9Toil npHunHe cpejiHHe KHHETHYECKHE JHEPIHH JIBHAKEHHS MO-
JEKYNl W NOTEHUHAIBHBIE SHEPrHH HX B3aHUMOJICHCTBHA B PAMTHYHBIX
arperaTHbIX COCTOAHMAX OTIHYAIOTCA JAPYT OT ApYra.

* Buympennnan suepeus meaa sasucum om e2o maccol. Macca Tena obpa3sy-
€TCsA M3 MAacChl BCEX COCTaBIAIOIIMX ero Mosiekyl. Tak Kak BHYTpeHHAsA dHep-
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FHA TE€la paBHa CYMME KHHETHUYECKHX M MOTEHILHAIBHBIX 3HEPIrHil cocTaBs-
NAONIMX €T0 MOJEKY, TO MPH OQHHAKOBLIX MPOYHX YCIOBHAX (MTPH HEH3-
MEHHBIX 3HAYEHHAX TEMIMEPaTyphl H JAaBleHHA) Tesno Oonbimeii Maccs Oyaer
obnanars Gonbliel BHYTpeHHEH JHeprueii.

NMPUMEHWUTE U3YYEHHO

HEEHEQDEAHHE.E * B Kako# u3 Kkonb BHYTPEHHAA 3HEPIrHA BO3QYxXa
\ J Gonbwe?

Nee oguHakoesie konbbl coeguHeHsl ¢ MaHomeTpamu. OgHy konby NoOMeLLaT B Co-

Cy[ C ropA4ei Bo4OM, a ApYryi — B COCY[ C XONOOHOW BOO4OKM.

OnpepenuTe:

1. B kakom cocyge Temnepatypa sodbl Beilwe?

2. B kakol konbe BHYTPEHHAA 3HEPrvA BO3AYXa YBENWYUNACk, 8 B KaKOW — YMEHb-
wwunack? Movemy?

0000 (I I L SR

4To Bel “'ISHA"“? KNHOYEBLIE CNOBA
Mepepucyitte cxemy & pabouue nucTb BHYTPEHHAR SHEPTUs
¥ 3aN0NHWTE €&, UCNONb3YA KNIDYeBkIe MexaHuyeckas aHeprus
cnoea. KuHeTuuyeckan aHepruAa Tena
| MONHAASHEPTMATENA | Kuneruueckan sHeprun monexyn
¥ ¥ MoTeHuwansHan 3HePruA Tena
MoTeHynansHan IHEPrUA MONEKYn
L e e ¥
NPOBEPLTE CBOWU 3HAHUA

1. Kakyio aHepruio HaabiBaI0T BHYTPEHHER aHepriei Tena’?

2. Kakve coctaBHele 4acTi 0Bpas3yloT NonHylo aHeprvio Tena?

3. OT 4ero 3aBMCHUT BHYTPEHHAR 3HEPIWA Tena?

4. MNpueeguTe NpUMEpL! NPEBPALLEHWA MEXAHWYECKOW 3HEPIMK BO BHYTPEHHIOWD
BHEpTUIO.

20



1.5. Cnocobbl N3MeHeHUs1 BHYTPEeHHEN 3Hepruu:
coBepLueHue paboTkl U Tennonepeaaya

CambiM pacnpocTpaseHHbIM cnocoGoM NonyYeHWA OTHA B NOBCEAHES-

HOW MW3HW ABNAETCA TPeHWe MNoBKK CNUYKEM O CMYEYHYIO Kﬂpﬂﬁﬂ}i

« B pesynktarte kaKoro npouecca npoMcxoauT BOCNNaMeHeHue
ronoBKK iYKW (BoapacTaHne eé BHYTDEHHER aHeprun)?

Pacnunweas apesecuHy, Mbl 3aMEYEEM, YTO NUna
OLLYTUMO HErpeBaeTCs.

* Y70 ABNAETCA NPUHWHOR BO3pacTaHWa
BHYTPEHHER IHEPIMKM NMNLIT

WCCNEOOBAHUWE-1
L} A
OGopyaoBaHue: OCHaLLEHHEIA NOPLIHEM TONCTOCTEHHBIA
LMNMHOP M3 OPraHWYEcKDro CTEKNA (NNEeKCHINasa), Kycok BaThl,
NPONUTAHHON CIMPTOM.
Xog paboTel:

il
1. YAanwe nopLueHs, NONOKWTE Ha AHO LIWNWHAPA KyCOK BaTkl, Npo- |

* BoaaylwHoe OrHHBO

NUTEHHOW CNMPTOM.
2. BcraseTe NOpWEHs B UMNUHAP W, PE3KO TONKHYB Ero BHM3,
COMMUTE BO3AYX BHYTPW UMNWHAPA.
O6cyauTe pesynbLTaThl MCCNeAOBaHWA:
* YTO NpOM3OLWINOD, KOTAA Bbl PE3KO BAABWNW NOPLLEHL B
uMnMHap?
* Y10 cTano NpuYMHOR BO3ropaHus Bateli? Modvemy ato npocroe 1
npucnocoBneHwe HasoiBaeTcA «BosaylwHoe orHMeos ?

BHYTPEHHIO SHEPIHIO TENIa MOMKHO HIMEHHTD (YBEIHYHTL WIH YMEHLIINTS)
COBEpIICHHEM MeXxaHH4eckoii padoTsl. Hanpumep, npuunHOil HHTEHCHBHOTO
HarpeBaHWA PyK NpH TPEHHH JaJOHEH IpyT 0 Apyra, a Takke MPHYIHHOI Ha-
rpeBaHHs AL PH PACTTHIHBAHHH JIPEBECHHEI ABIIAETCA YBEIHYEHHE BHYT-
PeHHeit YHEPIrHH FTHX TeJl B Pe3y/IbTaTe COBEPIIEHHS Ha/l HUMH padoTsl, Bbi-
MOJHEHHOH CHIIOH Tpenna. B 5ToM BBl MOTTTH HArIA1HO yOCANTLCA NIPH MPo-
BEJCHHH HccneaoBanus ¢ «BosnymueivM oraueomy. [Ipu peskom Baasnnsa-
HHH TIOPLIHA B WIKH/P COBEpILAeTCs Mexann4yeckas paboTa Ha/l BO3LYXOM
BHYTPH LHJIHHJPA — OH CKHMaeTcd. B pelyinsrare pe3ko NOBHIIAETCH €ro
TEMIIEpaTypa — BO3PAcTaeT BHYTPEHHAA JHEPIHA BO3JIyXa B LHJIHHIPE, YTO
MPHBOJHT K BOCIUIAMEHEHHIO NMAPOB CIIUPTA H BaThI.
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* Eciu Mexanuyeckas paﬁama coseMuaemcs Hao meiom, mo BHVINPEHNAR
IHEP2UA MeRd VEETUNHGACINCA, el MOe MET0 CaMo cosepaem PﬁﬁfHH}-’. ma
€20 GHVMPEHNARA INEP2UA VMEHBLUHAENCH.

NPUMEHUTE U3YHEHHOE
MCCNEOOBAHMWE-2 * TymaH B cocyge

OBopygoBaHMe: TONCTOCTEHHLIA CTEKNAHHLIA COCYL, PE3aMHoBan npobka, wnar,

BO3OYWHEIA HACOSC, HWTE.

Xop paboTtbl:

1. Hanwe B cocyq HEMHOrO BOAL!, NNOTHOD 3aKpoMTe ero Nnpobkoi. BeTpaxuuTe cocyn
HECKONLKO pa3, 4Tobkl NOBLICUTE BNAXHOCTE BO3AYXA B HEM.

2. NpobKy NPUBAKMTE HUTLIO K FTOPNbILLKY cocyna. C NoOMOLLBIO LINAHra CoeauHUTe
cocyq C BO3OYLUHbIM HACOCOM (a).

3. HakauusaiTe BO3OyX B COCYO OO0 MOMEHTA, KOrga npobka BLICKOYMT W3 Hed K
nposabniogante nporcxoasuee asnedune (b).

(a) (b)
W
= =

O6bAcHeHMe peiyneTaTta nccneqoBaHMA:
Mpw HakauMBaHWK BO3Oyxa B COCYA COBeplUaeTcA paboTa, B peaynbTaTe KOTOPOW
YBENWYMBAETCA KONWUECTBO MOMEKYN B cOcyde, PacTeT WX CKOpPOCTh W 4Yucno
CTONKHOBEHWA MEXOy HUMKW. 3TO NPUBOOMT K YBENWYEHWIO BHYTPEHHER 3HEepruM
BO3fyXa B COCYOE W NOBbLILIEHWIO €0 TEMNepaTypel. CHaTkIil BO3AYX BLITANKUBAET
npobky — coBepliaeT paboTy, 4TO NPMBOAMT K YMEHBLILUEHWID BHYTPEHHEN IHEPrK
BO3fyXa, 8ro TemnepaTypa NoHWKaeTcA — B cocyae obpasyeTca TyMaH.

OB6cyauTe pes3ynbTaThl MCCNenoBaHWA:

* B peayneTaTte paboTw kakoro Tena npobka Dbina BeITONKHYTa?

» MNoyemy nocne eeineta npobku B cocyae obpasoeancaA Tymad? Yto AsnaeTca
NPU4MHON OXNaxOeHWA BO3Oyxa B cocyae?
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* MoaHO JIH H3MEHHTE BHYTPEHHIOW IHEPIrHio Teia, He coBepuian
MeXaAHHYeCKYI0 pabory?

['opsuas Bo/1a B yaifHHKe, IOCTABICHHOM HA XONOIHYIO TIOJICTABKY, Uepes He-
KoTOpoe Bpems ocThiBaer. [lpn HarpesaHuu e dailHHKa Ha IUIMTE TeMre-
patypa BOJIbI B HEM MOBBIIIAETCA, H BOJIA 3aKunaeT. Boja B crakane oxinam-
JaeTcA, ecin B Hee OpPOCHTH KycoukH nbla. Bo Bcex sTHX mpumepax Tesa
HETIO/IBHKHBI — MEXaHHYecKas paboTa He cOBeplIAeTCs, OJHAKO OJJHH H3 HHX
HarpeBaloTcA — UX BHYTPEHHAS YHEPrHA YBEIHYHMBACTCA, a JPYTrHe OXJIawx-
JAI0TCH — HX BHYTPEHHAA JHEPIrHA YMEHbUIASTCH.

Taxkum obpazoM, NpH CONPHKOCHOBEHHH JBYX TEJl ¢ PAIIHYHBIMH TEMIIEpa-
TYpaMH MKy HHMH BO3HHKAacT TEMI00OMEH: TEN/Io nepeaeTca oT Tena ¢
BBICOKOH TeMIepaTypoi TeJy ¢ HH3KOH TeMmnepaTtypoi. B pesyaerare BHYT-
PEHHSASA FHEPIHA Tela, OT/AI0MIETO T, YMEHBINASTCS, a4 BHYTPEHHH YHep-
IHA TeNa, NOIYYaIero TEnio, yeelH4yHBaeTcH,

= [lpoyecc uzmenenus sHYMpeHHel IHeP2uN He3 CosePUIEHUA MEXAHUNECKOU
pabomel Hazweaemci menaonepedayeil.

CylecTByIOT TPH BHJIA TEIUIONEPEIAYH, MENTONPOBOOHOCMb, KOHEEKYUA U
UIyHeHUe.

YTO Bbl Y3HANW?

Mpw COBEPLIEHWM ___ Ha[ TENoM ero BHyTPEHHAR aHeprus  KIMIOYEBLIE CNOBA
yBeNW4MBAETCA, @ NpW CoBEpLIEHMW pPaboThl CAaMUM  Buyrpewnnn sneprus
Tenom ero __ ymeHbwaercs. [pouecc M3aMeHeHUs Tennonepepava
BHYTpEHHeW aHepruu Gea cosepweHus paBoTbl Hadbl- MexaHMueckan paGota
BAETCA __.

NPOBEPLTE CBOMW 3HAHWA

1. Mo4emy BLICTPOE CKONLMEHWE NO KAHATY onacHo?

2. Kak nameHATCA TEMNEpaTypa W BHYTPEHHAR 3HEPIWA Tena Npy COBEPLIEHUM
paboTel Hag HUM?

3. NpweeguTe NpMMepsL! COBEPLUEHWA paboTkl 33 CHET BHYTPEHHEW 3HeprvM Tena.
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1.6. TennonpoBOAHOCTb

= o Mexay Kakumu ConpuKkacaolmnMmucs Te-
OMELLIan NOXKY B CTaKaH C namW NpoucxoawT TennoobmeH B 3TOM

FOPAYMM Haem, Mb! cryyae?

SHEEMAE M, MICE I S OM « BHYTpPEHHAA 3HEPrWA KAKoro Tena npu

HROSCeTCH 1S TOIIRAD 3TOM YMEHBLLUIAETCS, @ KaKoro Tena yee-

4acTb IOKKM, ONYLIEHHAR B . o

Lc;p:;:ﬁ ':Ia“' :Eﬂ"aefa:amb' s Kawum cnocoBom npoMcxoauT MameHe-

DBAHIE : HWE BHYTPEHHEH IHEPrMK NOKKN?

| = Kax npoUcxoauno naMmeHeHWwe BHYyTpeHHEW

MCCNEOOBAHMWE-1
IHEPrANT

OGopygoBaHMe: HENesHblil CTEPKEHb, MENKWE rBo3amn (4—5 wWT.), BOCK (Mnu nnac-
TUMKWH), CBEYA (MNK CNIMPTOBKA), WTATME, CNWMYKK.
Xop paboTel:

1. 3akpenuTe 0OWH KOHEL, Mene3iHoro CTePHHA Ha
WITATUBE U NPUKPENATE K HEMY BOCKOM MEnkue -@T_T_=
rBo3aw Ha PaBHbIX PACCTOAHMAX.

2. Harpesaiite cBODOOHBLIA KOHEL| CTEPHHA B 4 1
nnamedu ceedd, Habnwoan 3a NOCTeNnEHHbLIM
oTNageHWemM reoigen ot CTEDWHA.

OBcyguTe pe3aynbTaThl UCCNEQ0BAHWA: - - -

e KaKk WM3MEHASTCA WM B Kakom HanpasneHuy nepefgaeTcA BHYTPEHHAR 3HEDIWA

wenesHoro ctepwHA? OTeeT oBocHyATe.

* HaK MOMHO ODBACHWUTE M3MEHEHWE BHYTPEHHER 3HEeprUW Mene3Horo CTEPHXHA Ha

OCHOBE TEOPWMW MONEKYNAPHOINO CTPOEHWA BelecTea?

Kak u BO Bcex TBEP/LIX TENaX, ATOMBI B KE/ISIHOM CTEPHKHE COBEPILIAKT KO-
nedDaHusA OKOJIO NMOIOKEHHA YCTOHYMBOrO pagHoBecHA. [Ipu HarpeBanuH KOH-
112 CTEPHHSA CKOPOCTH JIBHXEHHA H aMIUIHTY1a konebannii aroMoB B 3T0H vac-
TH METAUTHYECKOrD CTEpsKHA YBEIHYHBAIOTCA. ATOMBI HArpeToil 4acTH
CTEPHKHSA, B3AUMOJICHCTBYA ¢ aTOMaMH COCE/IHMX YacTeH, nepeiaoT UM HeKo-
TOPYIO YacTh CBOEH KMHETHYeCKOoi snepruu. [lponece nepenaum 3Heprun co-
CE/IHMM aTOMaM MPOHCXOINT BJOJb BCETO CTEPHHA, H MOCTENIEHHO BECh CTep-
s#eHb Harpepaercs. [Ipu 2roM arombl npojomxaior konedanue, He MeHss
NOJOMEHHA PABHOBECHH, IMOITOMY MEPEHOCA BELIECTBA HE NMPOHCXOAHT.

* llepenoc anepaun om 00HO20 U3 CONPUKACAIOWUXCE MET K OPY2OMY Ul Om
00Ol Hacmu mena Kk dpyeoll 6 pezyibmame Menioeoco OBUNCEHUA MOTEK)T
HA3BIBACMCA MENTONPOEOOHOCNbID.
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B npoyecce menionpogodHocmu NPOUCXOO0um MOALKO NEPEHOC IHEPIUN,
nepenoca eeujecmen He npoucxooun.

Bemecrsa paznuuarorcs csoeil criocoOHOCTEIO NMPOBOUTE Teno. Meranns
SBAIOTCA TYUIIHMH MPOBOJAHHKAMH TEIUIa, IPH ITOM pa3Hble MeTauikl 00-
JagaT paziHYHON TENIoNpOBOAHOCTRIO. TenIonpoBOAHOCTE KHIAKOCTEH
MEHBIIE TEIIONPOBOJAHOCTH METAJUIOB, @ TEIUIONPOBOAHOCTL Ta30B emé
MeHBILE. IT0 0DBACHAETCA TEM, YTO PACCTOAHHE MEMIY MOIEKY/IaMH rasa
Goblie B CPABHEHHH C PACCTOAHHEM MEXKIY MOJEKYIAMH TBEpPALIX Tel H
KHAKocTeH. TernnonpoBoAHOCTE NpecTasiseT coDoi nepesady KHHeTHYec-
KO 9HEPrHH OT MOJIEKYJIBI K MOJIEKYJIE, MO3TOMY € YBEIHYEHHEM paccTof-
HHA MEAIY MOJCKYJIaMH MpOLece nepeaavyd KHHETHYECKOH YHEpPrHH ocna-
Oesaer.

NMPUMEHWTE U3YYEHHOE

HCE”EHDE;&H“E-? . TE'FIHEIII‘IPDHQ,HHDE‘I'I:. PainMyHbLIX MeTannoe
pPa3nvyiHa

ObopygoBaHMe: XeneaHsblil 1 MEOHLIA CTEDXKHW OAWMHAKOBOID pasmepa, Menkue

reczau (B—10 wr.), napaduH (MNK NNACTUNKH), CBeYa (MNK CNMPTOBKA), WTATHUBLI

(2 wt.), cnu4Km.

Xop pabotbi

1. 3akpenuTe Ha OBYX WTATUBAX NO OTAENBHOCTA MENE3HbIA W MEOHbIA CTep#HA.
MNpUKPENKWB K HUM BOCKOM FBO3M HA DABHLIX PACCTORHWAX, PACMNONOMWTE CTEDHHK,
KaK NOKA3aHO HA PUCYHKE.

2. PaamecTtve ceedy Mexgy cBODOOHLIMK KOHLAMW CTEPHHER, 3aMIWTe e€ W cnegure

3a NoCNefoBaTensHOCTLID OTOENEHWA MBO3NEH OT CTEPMHEN.

MegHeIR HenezHoii
CTEPWEHD CTEepHEHb
%ﬂ

f
\.
e il - E——

O6cyanTe pesynbTaTtel MCCNegoBaHKA:
« Kakoi ua metannos obnagaet Gonelwei TennonpoeogHocTeio? OTeeT obocHyiTe.

WCCNEOOBAHWE-3 *» TennonpoBOOHOCTEL MHUAOKOCTER U ralos

ObopyaoeaHue: NpobuprK (2 WT.), KYCOYKK NbAa, cTaKkaH ¢ Bo4oR, npobka, ToHkan
MEeTannNM4Yeckan cnuua, raika, cNMpToBKa, WTAaTWE C Nankom.
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Xog paboThi:
| atan.

1. HaBepwute B npobupky BOOb! YyTh BbilLE NONOBUHL! M ONYCTUTE B HEE KYCOYKK NbAA.
Urobbl NEf He NOAHANCA HA MOBEPXHOCTL BOMbI, ONYCTUTE B NPOBMPKY raiky.
2. 3akpenuTe NpobMpKy B LUTATUBE, KaK NOKA3aHO Ha PUCYHKE, U HarpeBaiTe BEPXHIOD

e& 4acTk Ha OrHe cnupToBkM (a).
3. OGpaTtiTe BHUMaHWE Ha TO, KAKaRA YacTb BOAL! KW-
NWAT W TAKOT N NPK 3TOM KYCOMKM NbOAa.

OBbcyauTe pes3ynbTaTkl MCCNEeNOBaHWA:

» Kakue asneHua el Habnoaanu npu
HarpesaHWi Boas! B npobupke?

» MNoyemy, HECMOTPA Ha TO, YTO BOAA B BEPXHER
4acTu NPoBMPKA KMMWT, KYCOMKK Nbaa Ha eé
[OHE He TawT?

+ K kakvm BEIBOOEM O TENNONPOBOOHOCTH Xua-
KOCTER NPUBOAAT PeaynNbTaTkl 3KCNEpUMeHTa?

Il atan.

1. Bakpoiite cyxyo npobupky npoBkoit, ckBo3L KO-
TOPYH NPOASTa METANNUYECKAA CrvLa.

2. [epwaTe 33 HapywHLIA KOHEL ChNWUbLl W Harpe-
BaiTe Npobupky Ha orHe cnupToskm (b).

OGcyauTe pesynsTaThl HabnoaeHWA:

e OWwyTHNK NU Bbl PYKOIA NOBLILLEHWE TeMnepa-
TYPEI CNWUEl NpW HarpeeaHuy npobuprs? MNo-
wemy? OTeeTt obocHyATE.

(b)

MeTannuyieckan
cnuua

Boaayx npubnuautensHo B 20 000 pas xyxe npoBoauT Tenno,
S N yeM Mefb. A TENNONPOBOAHOCTE BAKYYMa paBHa HYNW W3-3a

YTO Bbl Y3HANK?

MNepega4a 0T OOHOM W3 CONPUKacaWMXca Ten gpyro-

OTCYTCTBMA B HEM aTOMOB W MONekyn.

KNO4YEBLIE CNOBA

MYy MAKM OT OAHOWM YacTw Tena ero Apyrol 4actu B
pesynbTaTe TENNOBOTO ABWKEHMS MONEKyN Hasbiaercs 1eMIONPOBOAHOCTE

. Mpw TENNONPOBOAHOCTH NPOWCXOAWT TONLKD NEPEHOC

aHEeprum, HE NpPOWCXOOWT.

NPOBEPBLTE CBOW 3HAHUA:

Mepenoc sewecTea
Sueprun

1. Movemy TennonpoBoOAHOCTE BO3OYXa BO MHOMO pas MeHblUe TENNONPOBOAHOCTH

Meau?
2. Y70 NnepeHoCHMTCA NpX TENNONPOBOOHOCTKHY

3. BelBaOT rogkl, KOr4a B 3MMHWIA NEpPWOA NONSA Nog 03MMEIE HE NPOMEpP3atoT, a
BrIBaOT roAwl, Koraa atu nona npoMepaarT. MNMovemy? OTeeT oBocHyiTe,
4. NpueeguTe NPUMEPH MCNONE20BAHWA TENNCNPOBOAHOCTH METANMNOE.
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1.7. KonBekuus

Ocaeuian dhoHapUKoM W13 yero cocToAT NoToku, Habniopaemsie Hag
FOPAILLLYIO CM4KY, NONYHATE Ha nnamexem? Moyemy 3TH NOTOKM NOAHMMAIOTCS
]
£ 2
CTEHE TeHb OT 88 nnameHH. BBEpX:

« MoyemMy OTONMTENBHBIE PAAWATOPL! 0DLIYHO
PaaMeLLAaT B HUHKHER YacTH KOMHATHI?

 Moyemy B BONbLWWHCTEE CNYYaes pagvaTopsl
W3rOTABNWBAIOT B BWAE «FAPMOLLKM», COCTOALLER
W3 OTOSNLHBLIX CEKUWAT

« [Noyemy 3MMON, HECMOTPA Ha NNOTHO 3aKpbIThie
m OKHa NOMELLEHWA, HALLW HOTW WHOTOA MEp3HyT?

WCCNEOQOBAHWE-1 * Y70 3acTaBNAET BEPTYILKY BPaLWAaTLCAT

OGopyaosanue: antomuHuesan onera (10x10 cM), KapaHgall, HOKHULB!, HOYHWK,
TOHKSS HUTE.

Hizomosnenue SEPMVIIKN GPENCEINE 13 ¢|‘1ﬂ'h?ﬂ Kpyz i EMEMPOM 10 en. Omuememe
Kﬂﬂﬂﬂdﬂmﬂ‘-ﬂl N KPahe Kpyvad R paeisx paccmosiisx L? MOYEK, NPOYENNEME OR1 MU
mouex auntn drunoi 2-3 em K genmpy Kpyaa u 0 oat IU\
HONCHUNaMu  Hadpexceme dhorsey edors amux = - -
avrt (@). Omozrume KoHybl ROIVYEHNBIX Jenecm-

KOS NEPNEROURVIAPHO NAGCKOCMU Kpyea & npo-
BTN BE CIOOHBL. Hpod&wﬁme f# ycnmpe

KpVea A@IOE OMBEPCMUE, NEPET KOMOPOoE npo-
denbme ol Koney numu, npedeapumetsio Ja6s-

a6 VICA0K Na dpyeoM €€ Kowye, — aepmyiikd l\
zomosal! (a) (b)

S T=
i M

Xog paboTel:

BosemuTe 3a cB0BOAHEIR KOHEL HWTW W NOABECETE BEPTYLUKY Tak, 4Tobbl oHa Haxo-
AWMNace Ha BbicoTe 5-8 cM Hag NamnoRn, BKNKYMTE Namny W chnegwTe 3a NpouWc-
xoaawmum (b).

ObcyauTe peaynkTaTel MCCNeLOBaHWA:

» [Mosemy BEpTYLLKA NPULLING B JBMKEHWE NOCNE BKNKHEHWA namnil? OTeeT obocHyiATe.

* Konpeknua B raiax

[Tpudnmxascy K HArpeBaTeILHOMY NPHOOPY, BBl YYBCTBYETE PACIIPOCTPaHs-
HIECCA OT HEero Terno. To xe caMoe BEI OLIYIIAETE, ﬂpHﬁﬂH}Kﬂﬂ PYEY K
ropamieii namne. Bo Bcex 3THX ciaydasx NMPOMCXOJNT HArpeBaHHE BO3IyXa
BOKPYT Harpepartes.
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Bo3sayx, Harpertsiii HarpepatelbHbIM npHOOPOM WM
ropauieii 1aMrnoH, paciMpaeTcd — ero MI0THOCTh CTaHO-
BHTCS MEHBILIE IUIOTHOCTH XONOAHOre Bo3ayxa. Ha-
rpeThii c/1ol BO3AYXa Nnoj JeHCTEHEM BRITAIKHBAIOIIEH
CHJIBI CO CTOPOHBI XOMOJHBIX CJI0E€B BO3JyXa IOIHH-
MaeTcs BBEpX. XOMOIHBIH BO3AYX, 3aHAB MECTO MMOJIHAB-
[erocs BBEPX TEMJIOr0 BO3JAYXa, TOKE Harpesaercs W
TOME MOJAHHUMAETCH BBEPX — NPOMCXOJNT HENpepbIBHOE JBHKEHHE MMOTOKOB
Bo3ayxa seepx (¢). Mrak, B «Mcenenosannu-1» Beprymka npuXojauT B 1BH-
HKEHHE MOTOKAMH TEMJI0T0 BO3IYXA, MOJHHMAIOIMIMMHCA HAIl JTAMIIOH.

e [Ipoyecc nepedayu suepun CMpPyAMu Jcudkocmu u 2aza (neperocom
Gelecmaa) Ha3bleaemca KONGeKINen.

[Morokn muakocTeil U ra3os, BO3HHKAIONIME B MPOLECCE KOHBEKIIMH, YacTo
HA3BIBADT KOHEEKMUBHBIMU ROMOKAMU.

B Teep/abIX Tenax 4acTHLbI, YACPAHBAECMEIE CHIBHBIM B3aHMHBIM NPHTSKE-
HHEM, KoeOII0TCsH OKOJI0 onpe/eneHHoro nonoxenus. [Toaromy B TBepabIX
TENAax He MOTYT 00pa30BLIBATECSH MOTOKH BEIIECTBA — KOHBEKIIMA B TBEP/ILIX
TeNax HeBO3IMOMKHA.

* KOHBEeKIIHA B WIJIKOCTHX
B xuaxocTax Temionepenada Takke OCYLIECTBIASTCA NMOTOKAMM BEUIECTBA.
ITO MPOUCXOANT CISAYIONIMM 00pa3oM: B HArPEBAEMOM CJIO€ AKHIKOCTH CKO-
POCTE XaOTHYECKOTO JBHMKEHHA MOIICKY/ YBEIHYHBACTCH 10 BCEM Hampasie-
HHAM, YTO MPHBOJHT K PACIIHPEHHIO 3TOTO CJ104, T.€. IUIOTHOCTE HArpeBaeMoro
CII05 JKMJIKOCTH yMeHsllaeTcs. B pelyisTare BeITAIKHBAIOWAA CHiIa, JieicT-
(d) Harpetsiit cRom wuaKkocTH BYIOIIi Ha HArPEBACMBIH CJIOH €O CTOPO-
|nDﬂHMMEBTCH BBEPX HbI OKpPY#AIOIHX €70 XOMOJHBIX CI0CE,
- craHoBuTcs Oonellie JeifcTByromei Ha
HEro CHJIBIL THKECTH: HarperTsld clloi
| Kouserwn MOJIHUMAETCH HABEPX, HA €ro MecTo
XONooHBIA OMYCHKACTCA XOJ0JHBIH CIIOH — BO3HH-
1‘-“'-“-"-" L KaloT notokd wuakoctH (d). Ilpouecc
. mpojoJKaeTes J0 TeX mop, Noka Bes
AHMIKOCTE B COCYJIE NPOIrPEETCs 110 OJIH-
HAKOBOH TEMINEPATYPLI H NMPEKpallaeTc NPH JOCTHKECHHH MEen106020 pasHo-

BeCU.

* KonpeKkuua 8 npupoje

Toncreiii cnoli cHera samumaeT nousy ot npomepsanud. [Ipuunnoii aens-
C€TCA IUIOXaf TEIUIONPOBOJHOCTE BO3AYXA, 3aNOMHAIIEIO NPOCTPAHCTBO
MEHCLY CHEKMHKAMK B ¢i10e cHera, OIHaKO HEMOKPhITas CHErOM N0YBa TOKe
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HAXOJHTCH 10JL CJIOEM BO3IYXa, MOYEMY JKe B 3TOM Ciiy4dae nousa npomep-
saet? Jleno B TOM, YTO HENpPepBIBHBIH MPOLECC KOHBEKIIMH BO3IyXa Hal
MOYBOH HEHTPANH3yeT €ro M3OIUPYIOIHE cBoicTBa. Tak, HaXonAmmiics B
KOHTAKTE ¢ MOYBOH BO3YX BCE BpPeMs HAXO/AHTCH B JBHKEHHH: MOJAHHMAIO-
IHICA BBEPX OT 3€MJIH OTHOCHTEIBHO TETUIBIH BO3AYX OXJIAKIAeTCA B BEPX-
HHX CIIOAX aTMoc(epsl H CHOBA OMYCKAaeTCs K 3eMIIe.

NPUMEHWUTE U3YYEHHOE

WCCNEONOBAHWE-2 * KOHBEKUMA B MHUOKOCTAX

OB6opygoeanMe: WWPOKAA CTEKNAHHAaA BaHka, xonogHas soga
(1 nuTp), ManeHskan kepamuyeckan konba, okpalweHHas ropaqas
eoga (20 mn).

Xop pabotbi:

1. Haneiite B cTeknaHHy0 BaHky XONoOHOW BOOLI BLILLE Cepenu-
Hkl.

2. 3anonHWTe KepaMuYeckyro Konby okpalweHHOR ropaYeid BoaoiA
W NPUKPOATE e€ OTBepcTHE Nansuem. 3atem, nomecTus konby
Ha gHo BaHkW ¢ xonogHoW Boaol, ybepute naney,

OBcyawTe pesynbTaThl MCCNEAOBAHNA:

= [Nodyemy oKkpaleHHan ropaYan Bo0a BbixoOMT u2 konbel 1M NoaHUMaseT

NoOBEPXHOCTL XDﬂUﬂHOﬁ BOOB KaK M3BEDHEHWE H}'J’IK.EIHEI?
= Kakum cnocobom npoMcxoguT Tennonepenadva 8 Habmiogaemom npouecce?
Orteet obocHyiTe.

Ha

4YTO Bbl Y3HANWU?
Mpouecc nepeaayYu 3HEPTUK CTPYAMKM HUOKOCTH WU
rasa HasoiBaeTcs . MOTOKW XWAKOCTH W rasa, so-  MIHOYEBBIE CIIOBA
3HUKAKOLLME NPKU KOHBEKUMKW, Ha3wiBawT . MNpouecc  KonsexTMBHbIe NOTOKW
KOHBEKLMM NPOACMKAETCA [0 HACTYNNEHUA . Tennosoe pasHosecue
KoHBekuua
NPOBEPLTE CBOM 3HAHWA
1. Novemy B TBEPALIX TENAX KOHBEKUMA He 3. Kakue npumepsl
npoucxoauT? KOHBEKUWW B Nnpupoae
2. Ha pucyHke n3obpaxeHa cXema KOHBEKTMBHbIX Bbl MOXETE NPUBECTH?
NOTOKOB BO3Y- ; v | 4. NModvemy HuakocT 1
xa B KOMHaTe. ra3el HarpesawT
OBbRCHUTE, KaK CHWayY?
NpoMCcXoanT
npouecc.

T
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1.8. Uany4yeHue

OnA oKpalvBaHUA HENeIHoAOPOKHLIX BArOHOB-
pedpuKepaTopoB M aBTOpedpUKepaTopoB, Mc-
NoNb3yembiX AMA TPAHCNOPTUPOBKM BLICTPONOPTS-
LMXCA NPOOYKTOB Ha AanbHMe PAcCTOAHWA, MC-
MONb3yI0T CBETNLIE LBETA.

« Moyemy BaroHbl-pedpuxepaTopb! U
aBTopepPUKEPaTOPbl OKPALUMBAIOT HE B
TEMHbIE, 8 CBeTNbIe LBeTa?

-LI

L MCCNEAOBAHMWE- !* JKCNepUMEHT C TENNONPHEMHUEKAMKH

"

OGopynoBaHue: TENNONPUEMHUKNA (2 LWT.), PE3MHOBLIA WNAHT, KUOKOCTHLIE MaHO-
MeTpel (2 wr.), namnsl 8 natpoxe (2 wr.: 60 BT u 100 BT), wratHes-noacTaskm.

Yempoiicmeo menionpuemnira.

. - PeavHoBLIA
flpubop, nazsisaeMsit MenTonpue- thinanr
HUKOM, npedemasigem cofot
MMOHKOCIENHYIO MERHLLINECKYI0 _ MMAKOCTHLIA
KOPOOKY ILIUNPUNECROL (oph. MaHoMeTp
Kapofika ocrhawena nmiacmmaccoaot
pyuscanl. Bosdve, naxodsuyuiicn enyvimpu TOHKOCTEHHER
RAPOL, FE2K0 NORUNEM ROpoGKY MeTann4eckan
uepes mpyaxy (wamyyep) npubopa. HMH::EHITHWH
Tpvéika coedunsenca ¢ Manovempom ¢
noMOLE pestmosoeo woanea. Oona MnacTmaccosan
U3 MAOCKILE ROsEpXHOCmER Kapoii — pyuKa

NEPHAR Mamosas, dpyean — Geras
omnamposanian (a),

Xop pabotel
1. Yxpenute TENNONPUEMHWEN HA NOOCTABKAX W, NOOCOEOWHME WMX K MAaHOMETRAaM C
NOMOLLLK WNAHMoB, NOCTaBLTE OPYr NPOTHE APYra pasnu4YHsIMKM NOBEPXHOCTAMK.

2. MNomecTrte Mexay TENNONPUEMHUKAMK HA OOWHAKOBOM PACCTOAHWMM OT HUX Nam-
ny mowHocTe 60 BT v BrmoyuuTte e€. B TeveHue 1 MUHYTLI cneavTe 3a naMeHe-
HUAMK YPOBHER MWOKOCTER B MAHOMETPax (MaHOMETPR! NOKAZLIBAIT faBneHue
BO3Ayxa B KOpobkax TennonpuemMHUKoR).

3. Beiknwouue namny, 3amMeHuTe e& Opyrow, (b)
molwHocTeio 100 BT, W noBTOpUTE ONBLIT.
ObGpaTtuTe BHUMaHWE Ha W3aMeHeHWe aas-
NEHWA B MAHOMETRAX.

4. OnycTuTe TENNONPMEMHMK C YEpHOR No-
BEPXHOCTLID HMME NMamnbl U cneawte 3a
nokasaHuAMK MaHoMeTpa.
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ObcynwTe pe3ynkTaThl MCCNEQOBaHWUAL

e [lo4emy MaHoMeTp, CoeQUHEHHLIA K TENNONPUEMHMWKY, NOBEPHYTOMY K 32X¥0HEHHOR
namne YepHoW NOBEPXHOCTBIO, NOKA3biBaeT GONee BLICOKOE AOABNEHWE, HEMm
MaHOMETp, COefWHEHHLIR K TENNONpPWEeMHWKY, NoBepHYTOMY K namne benoi
nosepxHocTeio (b 1 c)?

» Kak wameHunock JaeneHne B MaHOMETpax, Koraa namny sameHunu apyroi, Gonee
APKOR?

* K kakum BoiBogam npuveoguT Habnwopedve 3a MaMeHeHWeM OaBneHWA B MaHo-
METPE NPY PA3MELLEHWW YEPHOR NOBEPXHOCTH TENNONPUEMHWEKE HIDHE NamMnbl?

» Karkum cnocoBoM W C KaKol CKOpOCTLH TENNOBAA 3HEPIWA Nepeganack oT Namnsl
TennonpueMHuky? Movemy Tennonepeaada nponaowna Tak beictpo?

* Hinryuenue

Kocmuueckoe npocTpaHcTBO 3a NIpe/ieNiaMy 3eMHoit aTMocepsl — npocTpaH-
cTBo Mexay 3emueil v ColHIIeM — MOMKHO CHMTATh BAKYYMOM. A B BaKyyMe
nepesaya IHEPruH MenIonPoeooHOCMbIO U KOHEEKYUEl HEBO3MOMKHA, DHep-
rHfA, B KOJIOCCAILHBIX KOJIMYEeCTBax nocrynaiomas va 3emmo ot ConHua,
nepesaeTcs APYrHM BHIOM TEIUIONEPEauH — URTVHeHUEeM.

* Hinyuenue — aud menjonepedayn, npu KOMopom IHEPIUA nepedaemc
Om 0OHOZ0 Mend K dpyzomy nocpedcmeom ayuei (UOUMBIX 1 HEGUDUMBIX).
M3anyuyenne OTIMYAETCA OT JAPYTHX BHIAOB TEIUIONEPEIayd CIEAYIONIHMH
CBOHCTBAMM:

— MOMET OCYUIECTBIATECH B BAKYYME (B OTCYTCTBHH BEIIECTBA);

— pacnpoCTPaHASTCA HA O4YEeHb DONBIIHE PACCTOAHHUA,

e KM
— pacnpoctpansiercs ¢ Gonbioit ckopoctbio (= 3 - 10° pwi

- pﬂﬂilp{)ﬁT’paHHETCH o BCEM HaIIpaBJIEHHHM,

Hcrounnkn HITYYCHHA MOTYT OBITE ecmecmaeeHHbIMU 1 HCKyComeeh bl
(CGlﬂ.ﬂI{IILIMH .TI[ﬂIl[:MH). CDJ’I[IL],C — IJIABHBIH CTECTBEHHBIH HCTOYHHE H3TY-
HeHHs JUIS 3eMITH, HINYYAET H CBET, H TEILIO. EcTecTBeHHBIMH HCTOYHHKAMH
H3JIYYEHHA ABJIAKYTCH CcrnocodHLIE ceemumMesCs B TEMHOTE HACEKOMBIEC, I'JI}"'ﬁO‘
KOBOJHEBIC AKHBOTHBIC H JIp.
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HCR}"CQTBEHHHMH ABJMHKOTCH HCTOMHHEH H3TYYMCHHA, CO3JIAHHAIC YCTIOBEKOM, — JlaM-
M HAKAJIHBAHHA, KEPOCHHOBAA JTaMITa 1 ap.

[

» Orpamenne H NOTJA0MIEHNE HITYIEHUS

DHeprus, HiTyyaemas TeloM, JOCTHTHYB MOBEPXHOCTH JIPYroro Tena, dac-
THYHO TIOIIIOMIAETCA ITOH MOBEPXHOCTLIO M HACTHYHO OTpaxaercd oT Heé.
BHyTpeHHsA dHEPrus Tesa, MOrJoTHRIIErO SHEPTHI0 HAMYYEHHA, YBEIHYH-
BaeTcA M Teno Harpepaerca. CnocoGHOCTE MOBEPXHOCTH MOTJIOMATE H OTpa-
KaTh HHEPIHIO HIMTYYEHHS 3aBHCHT OT LIBETA 3TOH NMOBEPXHOCTH: TEMHBIC
MOBEPXHOCTH JIy4llle MOrJIOIMAIOT JHEPrHi0 HIIYYeHHs, a CBETJIble Jydlle
OTPAKAIOT ITY IHePrui0. Bel MOIIH NPOBEPHUTE 3TO B HCCIIS/IOBAHHH C T10-
MOIIBIO TEMJONpHeMHHKa. YepHas moBepxHOCTh |-ro TemnonpHeMHHMKa
OonblIe NOTIONIAET IHEPIHIO HANTYYEHHS, YEM OTpaKaeT ee, a Oenas nosepx-
HOCTB 2-T0 TerulonpHeMHuKka Oolblie OTpamaeT SHEPrHIO HIIyuYeHH#A, HeM
NOrJIOIEAET, MOITOMY BHYTPEHHAA HHEPIHA M TEMIeparypa BO3jlyXa B KO-
pobke 1-ro TenjonpHeMHHKa YBeIHIHBaloTes Oolble, yeM B Kopobke 2-ro.
B pesynstare n nasnenne Bo3ayxa B kopobke 1-ro TenjaonpueMHHKa BeIpac-
TaeT Goublle H OH CHIIBHEE IaBHT Ha MIKOCTh B TPYDKe MaHOMETpa, TOT/1a
KaK JlaBjieHHe BO3Ayxa B KopoOke 2-ro TeronpHeMHHKa H3MeHseTcs
MEHBILE H OH HE3HAYHTENBHO JABHT HA KHIKOCTE B TPYOKE COCIIMHEHHOIO ¢
HHM MaHOMeTpa.

Bce Tena, BHE 3@BWCMMOCTM OT WX TEMMNEpaTypbl, ManyyaioT

=S RN aHeprnio. Tpu HW3KKX TeMnepaTypax Teno MCnyckaer Hesuau-
Moe manyyeHue. C pocToM TEMNepaTypbl TENno HayMHaeT cee-
TWTLCA — BO3HUKAET BMOUMOE M3NyYeHWe, LBeT KOTOpOoro 3aBu-
CUT OT TEMMepaTyphbl: CHaYana ManyyalTca NyYM KPacHoro Lse-
Ta, 3aTeM OpPaHXKEeBOro, XEeNnToro W ap. JKCNepUMEHTAaNbHO
YCTaHOBNEHo, 4To Npu Temnepatype 5800°C Teno wanyyaer B
OCHOBHOM NyuYyd XenToro ueeta. Temnepartypa nNoOBepPXHOCTW
ConHua onpegeneHa cornacHo aTMM 3HaHWUAM.
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NMPUMEHWUTE U3YYEHHOE

MCCNEOAOBAHME-2

Ha pucyHke waobpaxeHsl cnocobil
HarpeeaHWA pyKk U METANNUYECcKoro
CTEHHSA OT OrHa kocTpa. Kakumu
umchbpamu 0B03HaYEHE! HA PUCYHKE
cnocoBel Nepenayu Tenna Tenno-
NPOBOOHOCTLID, KOHBEKLUWER W
ManydYeHrem?

OrveeTw oBocHy#TE.

YTO Bbl Y3HANW?

___—nepegaya aHepriv oT 0gHoro Tena apyromy __ (eu-
AWMBIMKA U HEBMAWMbIMK). TEMHbIE W CBETNbIE NOBEPXHO-
ctn obnanaloT pasnuyHon ___ cnocobHocTeio. Tak, Tem-
Hble NOBEPXHOCTW Nyudlue NOrMOLLAKT WaNy4aemylo aHep-
rMI0, 8 CBETNbIE NOBEPXHOCTH NyYLIe 3Ty 3HepPruio.

NPOBEPBLTE CBOW 3HAHUWUA

KNWYEBLIE CNOBA
Tyun
Mornowarowan

OTpaxaeT
Wany4exune

1. Yem oTnKHaeTcA Many4eHne oT Opyrux cnocoboe Tennonepenaqun?
2. Novemy netTom Npegno-MTanT ogesats Denyvio opexay, a 3MMoil — opexay

TeMHoro ueeta?

3. Moyemy cHer, NOKPLITLIA cawen, TaeT BbicTpee YMCTOro cHera?
4. Kakan noysa BeicTpee nporpesaetca CONHUEM: YepHO3EM UMK KpacHo3em?

Orteet oBocHyATe.

1. Ha pucyHke waobpaweH tepmoc B paspese. OdH
COCTOMT M3 KONDL!I ¢ ABOAHEIMKM CTEHKaMK, BD3OYX
MEXOY KOTOpuIMK OTkadaH. [oeepxHocTe konbbl
NOKpLITA BNecTAWWM MEeTanNMYeckMM Cchnoem, a
cama konba nomelleHa Bo BHELWHWA KOpnyc.
Movemy konBy WaroTaenNMBaOT C OBOWHLIMW CTEH-
KamMu W NOKPLIEAIOT GNecTAWMM crnoem?

2. HekoTopbie NTUUI, HanpuMmep asaH, TeTepes, Ky-
ponatka M Ap., 3apLIBAIOTCA B CHEr W MOTYT Nps-
TaTbCA B HEM HECKOMNBKO CyTOK. Movemy nTulbl He
MEp3HYT B TaKWUX YKpPbITUAX?
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3. Moyemy B cnydanx, M300paxeHHbIX HA PUCYHKAX, PYKW HE OLLYLLAIOT BLICOKYIO TEM-
nepatypy so3agyxa (a) v sogel (b) B Harpesaemeix npobupkax? OTteert oBocHyiTe.

(a)

.

= ™

4. OgHoR W3 ocHoBHLIX NpobneM vccnegoBaTeneid ADKTUEM RABENAETCA 2aWmMTa oT
CHMNEHEIX MOpo3oB. [Naenyo pone B Bopwbe ¢ xonogom wrpaeT ogexda nonap-
HUKa. 3aMep3HeT YenoBeK Ha MOpO3E UMW HET, 3aBMCMT OT cnocoBHOCTW ero
ofex bl COXpaHATL Tenno.

| sonpoc. Mz kakux mamepuanos cnedyem wumes odexdy nonapHuka?

Il sonpoc. Ymo moxem cnyxums odexdol nonspHuka? Beilbepume omeems: «Jax

unu eHems.
1 | HednoHoseild koMBUHE30H C KAMIOWOHOM C HanonHumenem | da /Hem
u3 nebAaxbez0 nyxa
2 | Bproku, pybawka u Wwapg, clwumesle U3 Wenkogol myxaHu da /Hem
3 | NnomHo npunezaouwjue KoxXadele mygnu da /Hem
4 | Qy6nexka da /mem
5 | KoxawHesie nepyamky 6e3 mexa u nodknadku da /Hem
6 | Wanka u nepyamyu, CeA3aHHLIE U3 Wwepcmu da /Hem
Il sonpoc. Ho ogexna Hegonro GepexeT Tenno Yenosedeckoro Tena. Ecnuv nonsp-

HMK OKA3LIBAETCA B YPE3BLIMARHOA CMTYaUMWM NOA OTKPLITHIM HeBOoM NpoaoMMM-
TensHoe Bpema, Hanpumep 2-3 cyTok, TO emy obBnzaTensHO cneayet COOpPYOWTL
#unuwe. EQWHCTBEHHLIM CTPOMTENLHLIM MaTepyanom B ADKTUKE ABNAETCH CHEr.
Emy nerko npugats Heobxogumyo diopMmy, HO camoe rMaBHoe 3T0 TO, YTO BHYTPM
Aoma w3 cHera Temnepartypa Byger Ha 15 — 20°C selwe, Yem CHapYHu,

MoyeMy cHexHLIe CMeHsLl Mo2ym npodomkumensHoe epems chepezams menno?
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OBOBLUAKLUME 3A0AHKA

1. Kak MmameHATCA BHYTPEHHARA 3HEPryuA U TeMneparypa Tena, ecnv oHo bonk-
Wwe W3Ny4aeT IHepPruio, YeM nornowaer?

A) BHYTPEHHAR 3HEPIUA YBENWYUTCA, TEMNEepaTypa YMEHLLUMTCA.
B) BHYTPEHHAR SHEPIUA YMEHBLLUWTCA, TEMNEPATYPa YMEHBLUWTCA.
C) BHyTpeHHAs 3HepruA YBENUYKUTCA, TEMNEPaTYPa YBENWYMTCA.
D) BHyTpeHHAA 3HEPIWA YMEHBLLUMTCA, TEMNEpaTYpa YEenu4YMTCS.
E) BHyTpeHHAA 3HEPrUA 1 TEMMNEpaTypa Tena He WaMeHATCHA,

2. Kak M3MeHUTCA BHYTPEHHARA IHEPIrvA KaXaoro U3 AByx Ten Temneparypamu
20°C (I Teno) n 65°C (Il Teno) B peaynbtate Tennoobmena mexagy HUIMA?

A) BHYTpeHHAR 3Heprus | Tena yBenw4MTCA, BHYTPEHHAR 3HepruA Il Tena
YMEHBLIWTCA.

B) BHyTpeHHAR aHepria | Tena yMeHbLWWATCH, BHYTPEHHRAA aHeprvA |l Tena yee-
NWYUTCR.

C) BuyTpeHHRAa aHeprvA | Tena He WaMmeHuTCA, BHYTpeHHAR aHeprva Il Tena
YMEHBLLMTCA.

D) BHyTpeHHAR aHeprvs | Tena yBenu4MTCA, BHYTPEHHAR 3HepruA |l Tena He
M3IMEHWUTCA.

E) BHyTpenHaa aHeprua 1 | Tena, u |l Tena He nameHuTCA.

3. 3anvwwnTe B ckobBke «B», ecnn npegnoxenne BepHoe, U «H», ecnu oHo
HEBEepHOE,

« Boaa v neg cOCTOAT W3 OAWHAKOBLIX MONeKkyn — (...)
* ATOMBI COCTOAT M2 Monekyn — (...)

« MacnsHoe NATHO, PacnnbIBaACk Ha NOBEPXHOCTH BOMAbI, MOXET 3aHAThb
NPOM3BONBHYIO NNOLWAAL NOBEPXHOCTH — (...)

» BewecTtea cocToAT U3 yactuu, cnabo pasnuyaemeix HEBOOPYHEHHLIM rNA30M
—(...)

» O6LEM raza npu HarpeeaHWW YBENWYHBABTCA, TaK KakK Npu 3ToM
yBenvyreaeTca 0BLEM Kawgod Monekynsl — (...)

+ Teepasie Tena NpY HarpeBaHMM yMeHblwaTcs B obwéme — (...)
+ Monekynel BOQAHOIMO Napa OTNWYaKITCA OT Monekyn Bogs — (...}

» Oxnaxnanck, ¥MOKOCTH YMEHBLIAKTCA B 00bEME, TAK KaK YMEHBLUAETCA
paccTOAHWE MEXOY MX Monekynam — (...)

= [py HarpeeaHM TeN pPacTeT CPEAHAA KMHETUYECKAN IHEPTMA WX MONEKYN —
(o)

+ [[23, HAXOOALUMIACA B 3aKPLITOM OBYXNWTPOBOM COCYOE, MOMET 3an0oNHUTL
NATUNWTPOBLIA cocyd — (...)

+ [loTEHUMANEHAA U BHYTPEHHAR 3HEPTWA MAYA, GPOLWEeHHOo BEpX, YBENWHHBAETCH,
2 ero KMHETHYECKAA 3HEPTWA NPW 3TOM YMeHLWaeTeA — (...)

» MNoTeHUManLHas W BHYTPEHHAS SHeprMA Mada, BpolueHHoro BHKa ¢ BankoHa 8-ro
aTamxa, yeeNMYMBaETCA, a ro KMHeTMYECKas 3Heprua ymeHswaetcs — (...)
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4. OTmeTbTe COOTBETCTEYOUWME UKMhpbl B guarpamme Bexna.

1 — OCYLLECTBNAETCA CTONKHOBEHUAMW MONEKYN CONPWUKACAWMWXCA TEN W
oBMEHOM 3HEPIMER MEXOY HUMM.

2 — BO3HMKAeT BOKPYT NPOM3BONLHOID TENa W PacnpocTPaHAETCA U B cpede, U B
BaKyyme.

3 —eung Tennonepenaqy, 3aknio4vaiollWAcA B U3NYYeHWH 3HePrMM OYeHb Harpe-
TeiM TENOM, PAcNpPOCTpaHeHWK 3TOM W3Ny4YeHWA W NOrnolweHyWKn MeHee
HarpeTeiM Tenom.

4 — OCYWEeCTBNABTCA CTONKHOBEHWAMK MOMNEKYN K obmeHoM IHEPrMEn Mexay
MOMNeKynaMu YacTel oaHoro Tena.

5 — NpUBOOMT K M3MEHEHWID BHYTPEHHEN SHEPIMK Ter.

Haaysenue Tenaonposodnocs

5. CpegHAn TeMnepaTypa BO3Ayxa B 3MMHWe mecsaubl B LLekw paeHa -5°C,a B
netHue mecAubl +28°C. BeipasuTe 3T TeMNepaTtypbl B KeNbBWHAaX.

A) 278 Kun 301 K.
B) 278 Kun 245 K.
C) 268 Kw 301 K.
D) 268 Ku 245 K.
E) SKuZskK

6. Camup v Apay CnNOpAT O TOM, KAKWM cnocobom MOXHO DhICTpee oxXNagnTb
ByTLINKY € raavpoBaHHOW BoooW. Camup CYMTaeT, YTO Ny4le NOMEeCcTHUThL
ByThIiNKy B cHer, Apay — B M3MeNb4YeHHbIA nen. Kto ua HMX, no-Bawemy,
Ebivrpaer cnop? OTeeTt oGocHyWTe.
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3AKOH
COXPAHEHMUA
HEPIUA

B TEN/Z10BbIX

2.1. KonuyecTso TennoTol

2.2. YpensHas TennoemKocTb

2.3. TennoTta cropaH4s Tonnuea

2.4. 3aKoH coxpaHeHWa 3HepruM B TeNNOBbIX
npoueccax

2.5. ¥YpaeHeHwe Tennoeoro HanaHca

2.6. NpakTnyeckan paborta. Onpepgenexve
yOensHOoW TENNOEMKOCTH Tena

» Obobwawwmre 3agaHus
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2.1. KonuyecTBO Tennortobl

Y100kl cOrpets OCTLIBLUMA B Yallke |4al, Mkl 0Bki-MHO gobasnAem K Hemy
Hebonslioe KonwyHecTeo kunAatTka. Mexgy Yaem B Halke v oobasnaHHbIM K
HEMY KWNATKOM MPOWMCXOOWT TennoobMmeH, nPoaonwalWwWics A0 Bhl-

pasHUBEHWA WX TEMNepaTyp. 3TOT NPOUECC CONPOBMKAEETCH WAMEHEHMEM
BHYTPEHHUX 3HEPTVA, yYacTeyiowkx B TennoobMeHe MuakocTen.

* Kak uameHseTca BHYTPeHHNAS
3HEpruA Yan B Yyalke u nobas-
NEHHOro KUNSATKa Npu Tennoob-
MEHE: BHYTPEHHASR 3HEPIWA Ka-
KOrO U3 HUX YMEHbLUAETCA, a Ka-
Koro yeenuyueaeTtca? MNovemy?

« MoxHO Nu onpeaenuTs Konu4e-
CTBEHHYIO MEepy YBENWYEHWA UNK
YMEHBLLEHWA BHYTPEHHER 3Hep-
MK HUOKOCTH?

H3amenenne BHyTpeHHEH JHEPruu B fipoiiecce TericodMena XapakTepusyern-
CH ¢IH3H"‘{L‘CKDﬁ BCJIH‘!HHGﬁ, HA3LIBAEMOH KOAUYECMBOM MENTOMBL.

* Koauwecmeo menioms — 3mo INEPIUA, NOAVYHEHNAR TN omaoannas
meiomM npu menjaonepedae.

Konunuectro tennorsl o6o3navaercs Oykpoit @ , eHHHUEH €r0 H3MEPeHHSs B
CH sBagercs AKoyib:

Q] =1 Ax.

CylecTByeT BHECHCTEMHAA EOWHULA MIMEDEHWS KONMWYECTRA
TENNOTel, HA3kIBAEMaR Kanopued. Kanopua — KONWYECTBD Ten-
noTol, Heobxoaumoe AnNA HarpeeaHWA Bodel Maccol 11 Ha 1°C.
Meskay kanopred v AKOyNeM CyLecTByeT cneaykllees COOTHO-
WeHWe:

1 kan =4,19 Ox.
Kanopua (Mnv kunokanopus) ofbiaHO MCNONL3yeTcA ane onpe-
AENeHUs SHEPreTUHBCKON LLEHHOCTH NULWEBLIX NnpogdykTos. Tak, ka-
NOPUAHOCTL MULLM ONPEAENAETCS KONWYECTBOM TENNOThI, Bbi-
pabaTteisaemMbIM OPraHu3MoM NpK YCBOEHWM Pa3nUYHbLIX KOMNO-
HEHTOB ChHEAEHHOM NWLLW: BEnKoB, MUPOB U YINeBoaos.
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* O71 wero 3aBHCHT KOJMYECTBO TEILTOTHI?

[ MCCNEAOBAHME-1 J * Kak KONMYecTBO TENMOTLI 3aBMCHT OT Macch!?

O6opypoeaHuwe: nabopaTtopHbie cTakadel (300 mn, 2 wr.), konbw (150 mn, 2 wr.),

npoBkv ¢ oTBEPCTMSAMK 4NA TepMomeTpos (2 wT.), ropryas soga (500 mn), Boga Kom-

HaTHoOW TemnepaTypsl (300 r), nabopaTopHeie TEpMOMETPEI (3 WT.).

Xog paboTel:

1. Haneitte 8 ogHy 1a kon6 100 r, a 8 gpyryo 50 r sogel v,3akpble kKonbBbl npobramu,
MNOMECTHTE WX B NabopaTopHLIE CTaKaHLI.

2. OnycTuTe TepMOMETPE! B konbsl, nogoxanTe 1-2 MUHYTE M OTMETETE HavanbHle
TemnepaTypsl XuakocTed (a).

3. Hane#nTe B nabopaTtopHbie CTakaHbl 0QWHAKOBOE KONWYECTEO FopRAYEen BoOk! TEM-
nepatypoi 85 — 90°C w npoHabniogaiTe B Te4eHne 2-3 MUHYT 33 NOKa3aHWAMMW
TEPMOMETPOB,

OGcyauTe pe3ynbTaThl MCCNEQOBaHWA:
« B kakoi ua aeyx konb npy NonyYeHW UMK OQMHAKOBOMD KONWMYECTBA TENnNoTkl
Bofa Harpenack BoicTpee?
» K akomy BbIBOAY NPUBOAWT IKCNEPUMEHT: OT Yero 3aBUCUT KONWYeCTBo Tenno-
Thl, NepefaHHoe AaHHOM XUOKOCTH ANA HarpeeaHua eé no onpefeneHHon Tem-

neparypel?

Kak nokazano ucciieioBaHHe, HECMOTPS Ha TO, YTO KOJIOBI ¢ BOJOH MoJTy4a-iu
B TEMEHHE OJHOIO H TOT0 JKe BPEMEHH O/IMHAKOBOE KOIHHECTBO TeIIoTsI, Konba
¢ BOJIOH DOJILINIEH MACChl HATPEIACH MEHLIE KONORI ¢ BOJIOH MEHBLIEH MACCHI.
o Koauuecmso menaomui, neotixodumoe 0as Hazpesanun danHozo meia 0o
onpedeneHHoll meMnepamypbl, 2A8UCUM OM MACChl I3Mo20 Med.

I1o O3HAYACT, 4YTO NMPpH OOUHAKOBOM UIMEHEHUU memnepamypbl men paziaud-
HOW Macchl, W32OMOBIEHHBIX U3 OOUHAKOBOZ0 Mamepuana, meno fioabiueti
MAccobl noayyaem Ooabluee Koauwecmao meniomsi.
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Npumeyanne.

NameHeHWe Npon3BoNLEHON
DHMINHECKON BEMUYUHEI
obo3HavaoT 3arnasHom
rpeveckoi Bykson
«nensTa» (A) nepeg
IHAKOM MaMEHRIOLWERCA
BENMYKMHBLL. Hanpumep,
eCcnK HaYanbHan Tem-
nepatypa Tena Geina ty, a

[Tpu ofpaTHOM npoLEcce BLIMOMHACTCH Ta Ke
3aKOHOMEPHOCTh:

s [Ipu oxaaxcoenuu men pazmuiHon Maceel Ha
OOUHAKOBYI) MeMnepamypy meio Ooabiel
Maceel omaoaem okpyicalouum menam Hoib-
wee Koauuecmeo meniomsi.

— B kaxkoMm cnyuae tpebyerca Gonbllee KOJIH-
YECTBO TEIUIOTHI: MPH HArpeBaHHH HEKOTOPOit
MACCHl BOJILI, BIATOH IPH KOMHATHOH Temrie-

nocne Tennoobmera cTana
pagHa [y, TO HAIMEHEHKWE
ero TemnepaTyps!
OTMEY3ETCH KakK.

At = tz —r tl‘

parype (Han.: ti=18°C), no Temneparypsi 50°C,
HJIM TPH HAIPEBAHHH TAKOi e Macchl BOJIbI,
B3ATOH NMpPH TOH e TeMIeparype, 10 TeMIie-
patypsi 100°C? Koneuro e, BO BTOPOM Cllydyae
Tpebyerca OoNBIIEe KOMHYECTBO TEILIOTHI.

B a1oM ciryyae TemnepaTypa Bo/ibl H3MEHHTCS

Oosiblile, 4eM B TIEPBOM ClIy4ae:
Ati=t2—1t; = 50°C-18°C = 32°C

At, = t, — t;, = 100°C — 18°C = 82°C.

* Konuuecmao meniomsl, HeoOXoo0uMoe 018 HAZpesanust mend, 3aguctm om
UZMEHEHUS MeMnepamypsl meia.

— Jlng narpepaHHs Kakoro M3 JBYX TeJl OJIMHAKOBOH MAccChl ¢ OJHHAKOBBEIMH
3HAYCHHAMH HAYILHOH TEMITEPATYPHI J0 OJHOH H TOH e KOHEYHOH TeM-
neparypsl Tpedyerca Gonbiiee konudecteo TeroTel: 200 r Boas wim 200 r
NOJACOMHEYHOTO Macna?

OnBITE MOKA3BIBAIOT: YTOOR! H3MEHHThL HA OJIHHAKOBYI) BEIHYHHY, TEMIIE-
paTypy ABYX Tel OJMHAKOBOIl MAacChl, M3TOTOBJEHHBIX M3 Pa3HBIX Mare-
pHaNOB, UM HeoOXOAHMMO Nepelars PazjiMYyHOe KOJIHYECTBO TEIUIOTHL. JTO
03HaYaeT, 4To;

* Koauyecmao meniomsl, He0OX00uUMOe Oni UIMEHEeHUR memnepamyLl meid

Ha onpedmeuuym BETUYUHY, ZAGUCHNT Om pﬂ‘dﬂ GENfECMEd, UT KOMApa2o OHO
WI2OMOBTEND,

Taxkum obpazom:

* Koaunecmeo meniomei, Heobxodumoe dna nazpesanus meia (wiu ssioens-
IoWjeecs meaom NPpu e20 OXAANCOeHUIL), 3a6UcUm om Maccesl meid, om ume-
HEHUA €20 MeMRepamypsl  om podd sewjecmsd, U3 KOMopo2o OHO U320-
MOBIEHO.
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NMPUMEHWUTE U3YYEHHOE

[ WCCNEQOBAHMWE-2 J * KonM4YecTeO TENNOThI 3aBMCHT OT TOrO,
M3 KAKOro BELWECTEa COCTOMT Teno
OGopyaoeanwe: nabopatopHeie ctakadsl (300 mn, 2 wr.), konBel (150 mn, 2 wrT.),
npoGKW C OTBEPCTUAMK ONA TepMoMETpOB (2 wT.), ropayan soga (500 mn), pacTu-
TeNsLHOE MAacno komHaTHon Temnepatypel (100 r), Boga koMHaTHOR TEMNEpPaTYPLI
(100 r), nabopatopHele TepMOMETPH (3 WT.).
Xopn pabotbi:
1. Hanwe e ogHy w3 konb 100 r pactutensHoro macna, a e gpyrywo 100 r eogbl,
3aKpoATe ux npobkamu u nomecTuTe B NnabopaTopHele CTaKaHbl.
2, Onyctute TepMoMeTpel B konbel Yepes oTeepcTUA B npobkax v, nogoxaae 1-2
MWHYTLI, OTMETLTE HavanksHbIe TeMNeparypsl KuakocTei B konGax (b).
3. HaneiiTe B nabopaTopHbie CTakaHkl OOMHAKOEDE KONWYECTEO ropAYei Bogkl (Temne-
pa'r:.rpu 85 —90°C) 1, nn,qnﬂt,qas 5 MWHYT, OTMETLTE NOKA3aHWA TepMoMeTpoB (c).

AB A

PacTHTensHoe
Macno Bopga

OBcyguTe pe3ynkTaTtkl MCCNegOoBaHWAL

+ B 3tom akcnepumeHTe obeum konBam ogHoBpeMeHHO BeIND NepenaHo oQuHaKo-
BOE KONWHMECTBO Tennotel. Y710 Bul HAONWaanK npy atom?

+ OT Yero 3aBUCHT KONWYECTBC TENNOThl, NEPEOAHHOE OaHHBIM MUAKOCTAM AnA
HarpeBaHWA Wx 00 onpeaeneHHon TemMnepaTypnl?

YTO Bbl Y3HANWU?

SJHeprua, Nony4YeHHan uW oTaaHHasn TenoMm B npouecce KMIOYEBLIE CNIOBA

Tennonepenaqu, HaibBAaeTcA . KONWYEeCTBO TennoTsl, Konm TenToTLe

HeobXxoauMoe ANA HarpesaHus Tena (UNW BLINENAEMOE  paoc o

MNpu ero OXnamaeHuw), 3aBUCUT OT __ 3TOT0 TeNa, __  Pop sewecTea

Tena W __, U3 KOTOPOro OHO COCTOMT. WameHeHne TemnepaTypbl

NMPOBEPLTE CBOW 3HAHWA

1. Kakar dm3avHeckan Benv-uMHa XapakTepuayeT MIMeHEHWE BHYTPEHHER 3HepriM Tena
npu Tennonepena4e?

2. MouvemMy M3MEHEHWE TEMNEPATYPLI TENA CONPOBONIAETCA UAMEHEHWEM B0
BHYTpPEHHER 3Hepruun?

3. OT yero 2aBMCUT KONWYECTED TENNOTEI, BEIQENAEMOE TENOM NPY OXNa¥geHun?

4. Kakve egMHUULI KONWYECTBA TENNOTH Bl MOXETE HA3BaTL?
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2.2. YoenbHana TennoemMKocTb

MHIHYECKHE CBOMCTRA BOJBI AEIAKT
e€ OJIHHM M3 IYHIIHX cpeacTs Goph-
Gbl ¢ nosapamu,

~ * Kakue cBoiictsa BOJIbI HCIIOJb-
. avior 1 GopeOel ¢ noskapom?

e g Benencraue Tex e (u3nuecknx
CBOWCTRE BOJKI KauMaT BOamsn Gosik-
KX BOJOEMOR, HANPHMED, BA0IL Oa-
KHHCKOTO OynbBapa, OblBaeT
OTHOCHTEIBHO MATKHM,

* [Todemy Ha TeppuTOpHAX BOIHIH
DONBIIMX  BOJAOCMOB JIETOM HE
OHMeHb KAPKO, & 3UMOIl He OMeHb
xonoaHo?

[ UCCNENOBAHME-1 ] * Kak konW4ecTEO TENNOTLI 3ABMCHT OT MAcCh!
W M3IMEHEHWA TEMNepPaTypLI?

3KcnepUMeHTansHo YCTaHOBMNEHD, YTO ANA NOBLIWEHWA Temne-
patypwl 1 kr Bogs! Ha 1°C Tpebyetca 4200 [, a Ans NOBLILEHWSA

TeMnepatypsl 2 kr Bogel Ha 1°C Ttpebyetcs B400 Ox konuwyectea
TENNOTEI, TaKKe YCTAHOBNEHO, YTO ONA HarpeeaHws 1 kr kepocuHa Ha 1°C Tpe-
Gyerca 2100 [x konw4ecTea TennoTsl, a ANA HarpeeaHua 2 Kr kepocuHa Ha 1°C
TpebyeTtca 4200 [x konuwdecTea TennoTel. Kak konudecTeo TennoTel, Tpebyemoe
ONA HAarpeeaHws Tena, 3aBuCKT OT ero Macckl?

OKCNEPUMEHTANBHO YCTAHOBNEHO, YTO ANA NOBLILEHWA Temne-
patypbl 1 kr Boabl Ha 10°C Tpebyetca 42 000 Ox aHepriun, a ans
HarpesaHna 1 kr kepocuHa Ha 10°C Tpebyetca 21 000 Qx aHepruu.
YuuTbIBaA 3TW faHHbIe W faHHbIe Npeabiaylen 3agaquv, OTBeTbTe Ha BONPOC: Kak

KONWYeCTBO TennoTel, TpebyeMoe ANA HarpeBaHWs TENa, 3aBUCHT OT M3MEHEHWA
€ro TeMnepaTtypobi?

KonuuecTso Temiorsl, HeoDX0HMOE Ul HArPEBAHUA TENA, TIPAMO MPOTOp-
LIMOHAIBHO MAcCe HArPEBAEMOT0 TeJla H H3MEHEHHIO ero TeMIepaTypsi:

0 ~mAt
WIH

Q = cmAt = em(t, — t;).
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3neck () — KONMYECTBO TENIOTHI, M — MACCa TeNa, ; — HaYalbHad TEMIIEpaTy-
pa Tena, £2— ero KOHeYHas TemMnepaTypa, € — Ko3(GpHIHEHT NPONOPLUHOHAb-
HOCTH, HA3bIBAEMBbIH YOCILHOI MENTOEMKOCMbIO Belecmean.

Popmyna EAWHHALIA M3MEepPeHHA

__ @ oM
C_m(fz—fﬂ [c}_lﬁr*”E_IKPK'
OnpegeneHue OnpegeneHue

¥iensHAS TEII0EMKOCTE — (PHIHYECKAA BE-
JHYHHA, YHCICHHD DABHAR KOTHYECTRY TEn-
M0TEL, HEODXOIHMOMY 114 Harpesanus | kr
nannoro sewectea va 1°C (wm na 1 K).

A=
Im— YACNBEHAR TCIUIOEMKOCTE TAKOND BE-

WECTRA, JUIA HAIPEBAHHA | KI' KOTOpPOIo Ha
1°C (mnm 1K) emy HeofxoauMo nepenath
KOJTHUCCTRO TennoTel, pasnoe 1 Jhx.

E"’HEJ'IBHH.H TEMMOEMEOCTE 3aBHCHT OT poJa BCIICCTEA, H3 KOTOPOID H3r0OTOB-
nexo teno. B Taﬁm{uc 2.1 JaHBl IKCTICPHMCHTANIBHO OMPEAC/ICHHBIC YICTb-
HBIE TETUIOEMKOCTH HEKOTOPLIX BEIIECTRB.

TaGnuua 2.1. ¥YensHan TeNNOEMKEDCTE HEKOTOPLIX BEWECTE

Hox Mok Jx

Beuecrso —_ Bewmecrso _ Bewmecrso
Crer-°C Cer-°c Croc
Jonoto 130 Crans 500 Bosayx 1000
. Pacrurensuoe

PryTs 140 Yyryn 540 aCD 1700
Crunen 140 Kamens 800 Boasnoil nap 2000
Onoso 230 Crexno 840 Jlén 2100
Cepebpo 250 Mpamop 840 Kepocun 2100
Menk 400 Kuprug 880 Cnupr 2500
Henezo 460 ATTHOMMHHMI 920 Boaa 4200

Duznveckas BeHYHHA, paBHadA NpPOH3BCICHHK) MACCH TEJla Ha YICIBHYH
TEMMOCMEKOCTE BCHICCTEA, H3I KOTOPOrQ COCTOHT TEIO, HA3BIBACTCA mMenio-

emrxocmbio mena (C):

C=cm.
Tennoemrkocms — ghusuneckasn 6eruiuna, HUCTEHHO PABHAR KOIUNECmEY men-
AOMBl, HOMPAYEHHOMY HQ Hazpeaanue dannozo mena Ha 1°C (uw na 1K).

c=—2
(tz = ty)
Enuuuua HIMEPEHHA TeIIOEMKOCTH TENa:
H H
€)= 9 A Ax
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AT A B

Buumanuwe! Qopmyna Q = cm (tz — t:) NO3EONAET BLMUCNKTE W KONWYECTBO
TEMNNOTH!, BEIOENAEMOE TENOM NPWU 7o oxnaxaeHud. Tak Kak Ko-
HevHaa TemnepaTypa Tena f: NpW OXNaxgeHWW MeHbLUE ero Ha-
4ansHoOW TemnepaTtypsl t, TO MAMEHEHWE TeMnepaTypel Tena By-
AET MMETL OTPUUATENBHOE 3HAYEHME, YTO YKA3biBaeT Ha YMEHb-
WEeHWE BHYTPEHHER IHEPrUK Tena.

———

Kak BuaHo w3 Tabnuuel 2.1, yoenbHas TENNOEMHKOCTe BOObI
Bonblue TENNoeMKOCTW Apyrux eewecte. Moatomy netom BEBNMan

Bonblunx BOAOEMOB (Kacnuitckoro Mopa) He BbiBaeT o4YeHb XKapko

— BOfa, nornoluas GoMnbLLIoe KONWYECTBO TENNOTLI, HarpesaeTcs,
B pe3ynbTaTe 3TOro BO3AyX Ha Bepery CTaHOBWTCA NpoxnagHee. 3umMoi, Ha-
0BopoT, MOpe, OCTLIBAA, OTAAET OrPOMHOE KONWYECTBO TennoThbl OKpyXa-
loWen cpeae W B NpUBpexHbIX panoHax Knumat BbiBaeT mArde no cpas-
HEHMIO C APYTUMM PErvoHamu.

NPUMEHWTE U3YYEHHOE

{ WCCNEOOBAHME-2 ]- PewwuTe 3agaumn

1. Ha ypoke dwmankmn yuutens npegnoxun Acudy, Bacudy w Aracudy eeibpate 13
PasHblX METANNWYECKUX LWNMHOPOB OAMHAKOBON MACCH!, HArpeBaeMbIX OOHUM 1
TEM He HarpesaTenem, ToT, KOTOpPLIA BuiCTpee HarpeeTcA OT TeMnepatypel 20°C
fo Temnepatypel 60°C. Acud eoiBpan crancHoW, Bacwd — antoMuHWEBLIR, a
Aracuc — MeOHBIR LMNKHAP.

I Bonpoc. KTo v3 yyeHukoe BeiBpan mMetann, koTopold BeiCTpee HarpeeTca, a KTo

caenan HenpasuneHelA BeiBop? OTeeT oBocHy#TE.

Il Bonpoc. B kakoi nocnegosaTtensHOCTH No BeICTpPOTE OCThIBAHWA NPOWM3oROeT

oxnaxaeHue atux uunuuapos ot B0°C go 20°C7 Mouemy?

2. Kakoe konwdecTeo TennoTel NOTPEDYETCA ONA HarpeBaHWA CNWPTa Maccoil 2 kr
ot TemnepaTtypel 18°C oo Temnepatypel 43°C7

Daxo PeweHue BuiuucneHun
m =2 kr, Q = cm(t, —ty). @ =2500-2-(43—18) =
b =167, X . r+ °C = 125 000/Ix = 125 KJ]
b = 43°C, =T i = i
Jo
Conmpr = Eﬁﬂﬂﬁ .
Q—7 OteeT: 125 k/Ix.

3. OnA HarpeeaHua Tena maccoi 0,05 kr Ha 200°C noTtpebBoeanock 4 kx konu-
4ecTBO TennoTel. ONpeaenyTe, W3 Kakoro BELECTBa WAroTOBNEHD TENO.
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UYTO Bbl Y3HANN?
MepexecuTe cxemy B paboyne NMCTLI M BMECTO TOMEK BNUKMTe hopMynbl U eau-
HWLIbI Mameperus B CK ans cooTBeTCTBYIOLMX (hMaNYECKUX BENUYMH.

Ko YaeneHas [ """"" ]
IREOLTRG TENNoemMKOCTh
ietice t

NMPOBEPBLTE CBOW 3HAHWA

1.470 HazLIBAKOT YOENLHOW TENNOEMKOCTEI0?

24710 ABnAeTcA eQMHUUER MIMEPEHWA yaENEHOR TennoemkocT B CA?

3. Kakoe w3 AByx Ten BbigenwT Gonbliee KONWYECTBO TENNOTEI NPW OCTLIBAHWK OT
100°C po 20°C: vyryH maccow 200 r unu Boaa ToM e Macckl?

2.3. TennoTta cropaHusa Tonnuea

PaanuyHble BMALI TONNWBA ABNAIOTCA OCHOB-
HBIMK MCTOYHMKAMMW 3HEPIMKM, MCNONL3YEMbl-
My B BbiTy, HAa NPOU3BOACTBE W B TPaHcnopTe.
Ha pucyuke npuBeaeHbl OaHHbIE O KONU-
YecTee TeNnoTbl, BLIAENAKOWEMCA NpW non-
HOM CropaHun 1 Kr pasnuuyHbix BUAOB TONNK-
Ba:

co, H,0 €O, €O, . H,0

HameuHsiF

yrons

Q=29 10"/ Q0=32-10"Ix Q=44-10"1x Q=12-10" /%

* [Noyemy OOMHAKOBLIE MACChl Pa3NKMYHbLIX BMOOB TONNMBa BLIAENAIT NPH NONHOM
CrOPaHuK paanuYyHoe KONMWYEecTBO TENNOTHI?
= Kako# M3 3Tux BMAOS TONNWBA CYMTAETCA CaMbiM peHTabencHeiM? Modemy?
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HCCHEEDBA.HHE'1 * KonwyecTeo TennoThLl, BLlOggnAeMmoe I‘IFIM
CropaHus Tonnvea

YCTaHOBNEHO, YTO NPW NONHOM cropadun 1 kr GeHanHa BelgenAeTCH
3apava 44 . 10° [k konWyecTBa TENNOTbl, 8 NPX NOMNHOM CrOpaHun 2 Kr
GeHanHa BoinenseTca 88 - 10° [lx aHeprum,
Mpw nonHom cropadim 1 & cyxWx Apos eelgenseTca 11 - 10° [lx aHepru, npu non-
HOM CropaHuu 2 Kr cyxumx ApoB Beigenaetca 22 - 10° x konwdecTsa TennoTel. OT
Yero 3aBUCKT KONMWYECTBO TENNOThI, BhIAENAEMOe Npu NONHOM CTOPaHUK Pasnuy-
HBIX BUOOBE TONNUBa?

CymecTByioT pa3snHyHBIE BHIBI TOIUIHBA: HE(Th, KAMEHHBIH Yroib, IpoBa,
Topth, NpHpoAHLI ra3, cnHpT, OeH3HH, IH3eIBHOE TOIIHBO, nopox u ap. Ho
B OBITY BBIFOJIHEH HMCIIOIB30BATh TE H3 HHX, KOTOPLIE LMIMPOKO PacrpocTpa-
HEHBI B NPHPOJE, JIerko A00BIBAIOTCS M TpaHcnop-
THPYIOTCH, BRIICAAIOT NPH CHMraHud OoJbiIe Tera
H MEHBIIIE BPEIHBIX OTXO0/I0B.
® Jnepzuio, BLIOCAAEMYH) BPU ROTHOM C2OPAHUN MOR-
SN, HAZLIGAIOM MENTOMON C2OPAHUR MO
AHAIHM3NPYA JaHHBIC HCCIENOBAHNS, BLIACHIEM, 4TO
TEIIOTa CrOPaHHs TOIUIHBA 3aBHCHT OT BHU/1A TOIJIMBA
H €ro Macchl:

@ = gm.
3nece Q —mennoma czopaxus MonAued, M — Macca
MONIUEA, § — VOeIbHAs MEenTOma c2oPania moniuad.
VYienwHas TEmI0Ta CropaHMsa TOIUTHBA — (hH3HYECKas BEHYHHA, ONpeaeni-
0Las paziHYHe Mew1y IHEPruAMH, BhIJEIAEMBIMH PO MOIHOM CrOpaHHH
PASTHYHEIX BHI0B TOIJIHBA OJAMHAKOBOI MAaCChI:

®opmyna EavHuua namepeHua
_ g _ A
g [ql=1 o
Onpegenexue Onpepenenne

- S
YieabHad TENIOTA CropaHudA TOIIABA — | | 2% yIIe/bHAs TEIUIoTa CropPaHHA TAKOro
(H3IMUECKaA BEJHYHHA, YHCIEHHO PAaBHAA =

KOMHYCCTRY TEIUIOTHl, BBUICITHCMOMY IIPH
NOJTHOM CropaHHHe 1 Kr Tonanea.

TOIUIHBE, TPH NOJTHOM CropadHi 1 Kr koto-
pOTO BRUIENAETCH KomuuecTro Teruors: | [T,
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B tabnuue 2.2 npuBeaeHbl 3HAYEHWA YIASJBHOH TENMJIOTHI CropaHHs A
pa3sIMYHBIX BHIOB TONIHBA, H3IMEPEHHBIE IKCTIEPHMEHTANBHO.

TaGnuua 2.2. YaencHan TENNoTa Cropadia HEKOTOPLIX BMOOB TONNWEa

Tonmeso q, Y& | Tonmmeo q, M8 | Tommweo | g M&x
KT Gl ' kr

[Mopox 3.8 Crmpr 28 Kepocun 41
Kanmemnii JuiensHoe

e siponn I YIoih 29 TOILUTHED 43

Topé 14 | /penecii 3] Besmn 44
YT

Cranen (TOpiodHe Clanis) 15 Brrronoil ras 32 [Mponan 48

Meranon 23 Mazyr 40 Bosopon 120

OOMeH BemecTB B OPraHu3Me YeI0BeKa OCYUIECTRIAETCH 3a CHET IHEPruM,
BEIICIAEMOi TIPH «CropaHHm» cheeHHOH UM mumn. [lox «cropannem» mH-
(M MMEIOTCH B BHJY PEakiMH OKUCIeHHA Oe/IKOB, KHPOB H YIJIEBOJIOB.
Takum obpaszom, pojib «TOIUIHBA» MIPAET NPHHHMaeMas OPraHH3MOM IHIIA.
[THiesbie NPOAYKTH! Takke 00Ia1a0T PA3THYHBIMH 3HAYESHHAMH YJICIBHOH
TEIUIOTHI cropanud (Tabmuna 2.3).

TaBnuua 2.3. ¥YoensHaa TeNNOTa Cropadia HEKOTOPBIX NWLLEBLIX NPOOYKTOR B OpraHiaMe

Mumesoi q, 22 | Tlmmesoit q, 22 | Twmesoii nponykr | o MAX

NPOYKT 1o NPOYKT ] il
Cresite orypiib 05 | Karwx 2.7 Moposenoe 8
Moprons 1.7 Monoko 2.8 IMueniaunii xned 9.3
[puin 1.7 Praba 3.5 Bapanina 9.6
AGnokn 2 Kaprodens 37 Men 15
Burorpai 24 | Msco kypuiisl 54 Caxap 17
Cuoposnma 2.5 Hiina 7 CnMpounoe Macno 2.7
Bimms 2.7 MNosnamsa 7.5 [MoaconneuHoe MacIo 39

!:IPHMEHHTE M3YYEHHOE
WCCNEAOBAHUE-2 } * Pewure 3anaym

N,
1. Yro HeobixoaMmo 3HaTe ANA onpeaeneHus YAENsHOR TEMNOTL CropaHka Tonnuea’?

2. Kakpe KONMYECTBO TENNOTHl BLIAENMTCA NPM NOMHOM CrOPaHWM KepocWUHa

06BEMOM 0,8 11 (Dyepocun = 8005)?

3. [lHeBHan HOPMA BHEPrUK, NONYYIEMOR NPY CrOPaHUK NWLLM B OPraHW3Me LWKOSb-
HWKa Bawero Boapacta, coctaenaeT 1,2 MOx. BocnonHAT nW NOTEPAHHYIO
BALUUM OPraHU3MOM 3HEPIUI0 ChefeHHble Bamu B TeueHwe aHA 200 r kaTelxa,
100 r nwenw4Horo xneba, 100 r ceexux orypuoe, 100 r emHorpaga, 100 r ky-
puHoro maca, 50 r cnueodHoro macna v 100 r mopomeHoro (ANA BeIMMCNEHWA
wcnoneayite nHdopmauuio, npueeaeHHyo B Tabnuue 2.3)7 Oteet oBocHyiTe.
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YTO Bbl Y3HANK?

JHeprus, BblaENAEMan NpW NONHOM CropaHuW
__, HasbiBaeTcs __ TONnWBa. __ Tonnuea —
(hM3M4ecKan BENMYMHA, PaBHas KOMW4ecTBy

KNHOYEBLIE CNOBA

TennoTta cropaHua
¥YaenoHan TENNOTa CropaHKA

TENNOThI, BLIAENWBLIEMYCA NPW NONHOM Cropa- R
HWK 1 Kr TONNKWBa.

NPOBEPbLTE CBOW 3HAHWA

1. Kakve Bvabl TONNWBA Bl 3HABTE?

2. C nomoLLbo KakoW hopMynbl BEIMUCNAETCH IHEPTUS, BLIOENAEMan Npy NONHOM
CropaHnKn Tonnuea?

3. YoensHan TennoTa cropaHWA CWBOYHOMO Macna paeua 32,7 % Y10 310 D3HA-
yaer?

4. Kakoe KonW4ecTBo TENNOTh BeIOENWTCA NPW NOAHOM cropadid 20 Kr kKameHHoro
yrna?

YNPAXHEHMWE-3

1. CraneHo#n cTepweHs maccoi 250 r Harpenw go TemnepaTtypel 80°C, nepenase emy
8 k¥ konwdectea TennoTel. OnpegenuTte HadanbHyl TEMNEPATYRY CTEpPHHA
(Ana npoBeneHWA BLIMMCNEHWA WCNONL3IYATE OONONHWTENBHLIE CBEOEHWA W3
Tabnuue 2.1).

2. YaiHuK, B KOTOPOM HAXOAMTCA 3 N BoAk! Npu Temnepartyne 168°C, nocTasunu Ha
razoBy0 NAWMTY W BCKWUNATMNW. BbiuMcnuTe Konu4YecTBO TennoTel, NepefaHHoe
BOAE (ANA NPOBEOEHWA BHIMMCNEHWA WCNOoNbL3YATE OONONHWTENBHYK WHGOop-
Mauuio 13 Tabnuue 2.1).

3. OneHeeogel Ha ceeepe obbIMHO onA oborpeea

| BONpoc. Yemy paeHa yaensHaa Tennota cro-

Il Bonpoc. Kakoe TONNWBO NpWY NONHOM CTORaHWMK

4.

5.

CBOSMD MMNbA CHMrawT KWTOBLIA HWp, WC-
NONbL3YA erg Kak TONNWeo.

PaHWA KATOBOMD ¥WUpa, ecny Npy NonHOM Cro-
paxum 10 kr atoro »upa eeigensetca 350 MOx
TENnNoTe!?

oborpeer watep Nydwe: KATOBLIA XUP WK
KEPOCHH TOR e maccul? OTeeT obocHyiTe.
Kakoe konu4ecTBo TENNOTHI BLIAENWTCA NPW NONHOM CropaHMu S n masyra

(nnoTHOCTE MazyTa 89(}%}?

Ha kopobke kondieT HanwcaHo: «kanopwiHocTe 100 r coctaenser 580 kkans».
Belpazute KanopWAHOCTL NULLEBONO NPOAYKTA B JMOYNAX.
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2.4. 3aKOH COXpaHeHUs 3Heprum
B TeNnNoBbIX ABNEeHUAX

) OpHUTONOM BLIACHWNK, YTo nebegw (0OHW M3 Ccambix
a _ g KPYTIHBIX NEPENETHBIX MTHLL), NPY HENPEPLIBHOM NoneTe
: Ha eoicote 100 m MOryT NpECOONETL B TEHEHWE OHA

£ p paccroaHue B00-1000 kM,

IOmHOaMEePUKAHCKAA FAPNWA — KPYNHARA XMLUHAA NTHUA
M3 ceMencTea AcTpebnHbix. OxoTACL Ha oGe3bAHY, OHa
MOMET NOAHATE M YHECTW MEPTBY Maccod 7 Kr B ceoe
rHe3no, HaxonAWEeecH Ha BuicoTe 70-90 M.

« Kakne npespallieHns 3HEprvk NPOUCXOOAT NpK NepeneaTe cTam NTULY B TennsLie
CTpaHsl U NpW NEPEHOCE XWUHOA NTULER TAKENOro yNosa B CBOe rHeano?
* Ha 470 TpaTRATCA 3T MAMEHEHWA 3HEPIWK COrMacHo 3akoHamMm duankn?

[ MCCNEQOBAHWE-1 J- Yemy paBHO UIMEHEHWE BHYTPEHHEN

IHepruM?
Weecneayiite waobpaxerHsie aBneHus: kKonba ¢ Bo3ayxom BHYTPK, COBAMHEHHAS C
MaHOMETPOM, OAHOBPEMEHHO NOAOIPEBAETCH CHW3Y U HATUPAETCA TKaHLID (a);
PE3UHOBLIA NACTUK: NOLOrpesaeTcA Ha orHe ceequ (b), crupaet nuHu Ha Bymare
(c), oceewaetcs nysamu ConHua (d); 4ai B Yawke ocTuBaeT (e).

(d)

{blﬁl—] %

"(e)

Cr

OBcyauTe pe3ynbTaThl MCCNeAOBaHWA:

* Ha KakoM pUCYHKE W3MEHEHUWEe BHYTPEHHEA 3HEPIMK Tena NPoOUCXOOMT TOMNBKO B
pesyneTate coBepweHwa paboTel? Yemy pasHO WIMEHEHWE BHYTPEHHER IHEPTUW
B 3TOM cny4ae?

* Ha kaKoMm pucyHKe W3IMeHEHWE BHYTPEHHEW 3HEpruM Tena NPoUcXoauT TONLKO B
pesyneTarte Tennonepenaqun? Yemy paeHo M3MeHeHWe BHYTPeHHeR 3Hepruv Tena
B 3TOM cny4ae?
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» Ha KaKkoM pUCYHKE MIMEHEHWE BHYTPEHHER SHEPIWK TENA NPOUCXOOMT B peaynkTare
W coBeplueHus pabGoTtel, W Tennonepefadn? Yemy paBHO WIMEHEHWE BHYTDEHHER

3HepruK B aTOM cryyae?
« B kakom crnyyae BHYTPEHHARA 3HEPriA Tena pacrer, a B kakom — yBbisaeT?

H3ameHenue BHyTpeHHEI SHEPTHH MOKET NIPOUCXOIHTE KaK B PE3yJIbTaTe TOMb-
KO coBepiuieHHs paboTsl, HIIH TONLKO TEIUIONEpe/1a4H, TaK H B pe3ylIbTaTe OIHO-
BPEMEHHO NMPOHCXOALIMX NPOLECCOB TEILIONEPEIad W COBEepIIeHUs padoThl.
— Ecnu snympenuas anepaus mena wii CHCeEMbl, COCMOoAWell U3 HECKONbKUX
men, UIMEHAEMES MOALKO 6 Pe3Vabmame CogepueHus padomst, mo uzme-
HeHUEe GHYMPEHHEN IHEP2UU PABHO COBEPUIEHHOU pabome:
AU = A.

= Eciu 6HYMPEeHHAR IHEPSUA CUCTEMBI UIMEHAEMCA MOALKO 8 pe3yabmame
menaonepedaqu, mo usMenenue HympenHel IHEPSUL PAsHO NEPEOTHHOMY
CHCMEME KOAUYECMEY mMenioms.

AU = Q.

— Eciu sHympenHsas 3Hepaus cucmembl UIMEHAemcs & pesyabmame u co-
eepuienus pabomsl, u menionepedaiy 0OHOBPEMENHO, MO UIMEHEHUE GHY-
mpeHHell IHEP2UN PAGHO CYMME cogepliennoll pafomel u nepedaniozo
cucmeme Koauvecmea meniomal.

AU = A+ Q.
Ota hopMyNa BRIPAKACT 3AKOH COXPAHEHUA IHEPSUL 8 MENTOBBIX NPOYECCAX.

e Kak MO&HO ONpPele/inThs HIMEHEHHE BHYTPEHHEH IHEPruH CHCTeMBl B
paviHMHBIX npoueccax”?

Himenenue BHYTpPEHHE JHEPIrHH B COOTBETCTBYIOMIMX IpOLEccax onpeje-
JISETCA CheyIomuM obpasom:

B npoueccax,
CONpOoBOMAAWMKXCH

B npoueccax,
CONpoBO¥AaWWXCH

yBenuyeHnem BHyTPeHHe:
JHEPrMH CHCTEMBI

yMeHbLUEHMEM BHYTPeHHe#
IHEPrUM CUCTEMbI

Hap cuctemol coeepluaeTcs | Cuvcrema cosepluaer
mMexaHuwyeckan paboTa. [ MexaHW4eckyio paboTy.

Cucreme nepegaeTca (

Cucrema otgaer
onpegeneHHoe KoNMYecTBo " onpeneneHHoe KONMYecTso
TENNOThLI. FONNGT
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NMPUMEHWUTE U3YYEHHOE

[ MCCNEOQOBAHME-2 J * PewwTe sagaqy

Mpwv 3akaqmBaHuKM BO3OYXa B NMNOTHO 3AKPbITLIA
TONCTOCTEHHBIA cocyn NpobKa BbICKAKMBAET W3 OT-
BEPCTWMA COCYAA, KOraa coBeplueHHan pabota pae-

Ha 2+ 107 .

1. B peaynsTare 4ero MameHunack BHYTREHHAS

aHeprua Bo3fyxa B cocyae?

2. Kak nameHnnack BHYTPEHHAA 3HEeprua Bo3ayxa
B COCYOe: YBENWYUNAack UNK yMEeHBLWWNAck?

Oteet oBochyiTe,

3. Yemy BygeT pasHO YMCNEHHOE 3HaYeHWe Mame-
HEHWS BHYTPEHHEN 3HEPrUM BO3AYXa B cocyae?

YTO Bbl Y3HANW?

Ecnu BHYTPEHHAR 3HEPrUa W3MEHAETCA B
pesynbTate WM __, W Tennonepenauv
OQJHOBPEMEHHO, TO __ pPaBHO Cymme
COBEpLUeHHON paboTbl U NOMYYEHHOMY .
B aToM 3aknioyaeTca 3aKkoH __ B Ten-
NOBbIX NPOLEccax.

MNPOBEPLTE CEOW 3HAHUA

KNO4YEBLIE CNOBA

HameHeHWe BHYTPEHHER IHBPTHW
CoxpaHeHWe 3Heprium

Konwuecteo TennoTtel

Cosepwenvwe MexaHwveckon pabortel

1. B KakuMx cny4anx BHYTPEHHAR SHEPrUA Tena yMmeHoluaeTca?

2. Kak chopMynupyeTcs 3aKoH COXpaHeHWa 3Heprn 4NA TennoBLIx npoueccos?

3. Mas cHMMaT, coBepLWMB Haa HUM paboTy, pasHyto 5,5 kdx. B npouecce cxatna
OKpy¥awwWwed cpege nepeganocs 3,3 Wx konudectea TennoTel. BeMucnute
W3MEHEHWE BHYTPEHHEW 3HEPrUK rasa. YEenw4yunack WW YMeHbLWMWNAck BHYT-

PEHHAA AHEDMMA rasa B 3ToM npoue{x:a‘?

4. MNpueeguTe npUMepsl NPOLUECCOB, CONPOBOXAIOWMWXCA YBEMNWYEHWEM BHYT-

pEeHHel 3Hepru1 CUCTeMbI.

5. MNpweeguTe npvmepsl NPOLECCOB, CONPOBOXMOAOWMXCA YMEHLLUEHWMEM BHYT-

pPEeHH&R 3Heprik CUCTEMBI.
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—
2.5. YpaBHeHMe TennoBoro 6anaHca

Mama nonpocuna AoYky-BoCEMUKNACCHULY HaspuH nomods e NpUroToBMTE

BOAY ANA KynaHwA Mmnagwero Gpara:

— Yrobel wckynate Apudia, A Hanwna
B saHHy 10 kr Bogbl KOMHaTHOR
Temnepatypel (18°C). Tenepb Hago
NoACYUTATL, CKOMNLKO BOALI NPY
Temnepatype 88°C cnefiyeT K He#
fobaeuTk, 4TobLI TEMNEpaTypa
cmecw ctana 38°C7

« YT0 gomkHa 3HaTe HaspuH, 4ToBbl NoMo4s Mame?
« Kak 0Ha MOXET BLIYMCNWTL Maccy BOObl, KOTOpYIO cneayeT oBaBnTL B BaHHY?

[Ipu conpuKOCHOBEHHH JBYX Tell PA3IHYHOH TEMIEpAaTyphl MEKIY HHMH
MPOUCXOAMT TenaooOMeH: Dojlee HAarpeToe Telo, OTAaBas 4acTh CBOCH BHYT-
PEHHEH HSHEPrHH MEHEee HarpeTroMy, OCTHIBAET, 4 MEHEe Harperoe Telo,
Mojay4as Ty 3HEPrHio, HArPeBaeTca. ITOT MPOIECC MPOAOIKAETCA 10 Bbl-
paBHHBaHHA TemnepaTyp oboux Ten. Eciu 5TH Tena cocTaBisioT H30IHpO-
BAHHYIO0 CHCTEMY — BHEIIIHHE TEJA HE YYACTBYIOT B MPOLIECCE TEIUIONEPE1a4uH
(Ternyio He nepenaeTca BHEIMIHMM TeJlaM M OT HHUX HE MOCTynaer), To odias
BHYTPEHHAS YHEPIHA CHCTEMBI OCTACTCH HEM3MEHHOMH, T.€. COXpaHsAeTCH:
Us = Ukow umu Uk — U = 0. (])

3nece Uy — nauansHOe 3HaYeHHe BHYTpPEHHeH Hepruu cucremsl, U, —
€€ KOHEYHOE 3HaYeHHE. ITO 03HAYAET, YTO B H30JIHPOBAHHON CHCTEME KO-
JIMMECTBO TEIUIOTHl, OT/AaHHOoe Dosiee HarpeThiM TesoMm (Hiau Tenamu) (Q),
paBHO a0COMIOTHOMY 3HAYEHHIO KOJIWYECTBA TEIUIOTHI, MOJYYEHHOrO MEHee
HarpeThiM TenoM (Tenamu) (Qq):

Q2] = 1Q;] wm @ +Q,=0. (2)
PaBencTBO (2) Ha3BLIBAETCA ypasHenuem meniosozo baranca W HapsLy ¢ pa-
BEHCTBOM (1) BeIpaKaeT 3aK0H COXPAHEHHS YHEPIHH:

* Buympennan Inep2us u3oauposannoi CHCmembl, Mexcoy meiamu Komopoii
npaucmdnm MOIBKO NPORECCH memmnepedauu, ocmaemcs HeuIMeHHou.

OrMeTum, 4TO JUIA ONPEIEIeHHA KOMHYECTRBA TeIUIOTE, MOJYHEHHOrO WIH
OTIAHHOTO TEIAMH H30JIHPOBAHHOH CHCTEMEL B IPOLIECCE TENIONepe1auH, a
Takwe A8 ONpeaciicHHA }Fﬂcﬂbilﬂﬁ TCITOCMKOCTH BCHISCTBA HCIOALIYIOT
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npubop, HassIBaeMelil kartopumempom (o1 nart. calor — «renno» u metreo —
«H3Mepson) (a).

@ ®) Tepmomerp

KanopumeTpa

MNaacTMaccoBbid
CTaHaH

BosgywHan
NPoCnoika

[TpocTOoil IKONBLHLI KAIOPHMETP COCTOUT H3 JIBYX CTAKAHOB LIMIHHIPHYECKOH
(hoOpMBI: BHYTPEHHEID ATIOMHHHEBOTO H BHEIIHETO IU1ACTMACCOBOI0, KOTOPLIE
B HEAAX TEIVIOHM30MALMH Pas/ieieHbl BOSIYIIHON npocioiikoi. Bremmuii cra-
KaH OCHAIIEH KPBIIKOI C OTBEPCTHAMM, HEPe3 KOTOPhIE B HEro OMyCKaloT

TepmomeTp H Mewanky (b).
NPUMEHWTE U3YYEHHOE

WCCNEAOBAHWE * MpumexeHue ypasHeHun Tennosoro Ganaxca

1. Nomoxem HazpuH B peleHWA NOCTABNEHHOA 3agayqn:

Davo PeweHne
t; = 18°C, KonnuecTso TennoTsl, 0TAaRHOE ropaveil Boaoii:
my = 10 kr, Q. =cmy (F— t; ).
t; = BB°C, KomnuecTso TennoTsl, NOAYHEHHOE XOM0IHOI BOIOI:
# = 38°C @y = cmy (8 —ty).
(8 —zpeveckas Oyxea | 3anuieM ypasHenue Tensiosoro Sananca (noTepu Temnsa u
mema), TEMIOEMKOCTE CTAKAHA HE YUMTRIBAIOTCA);
sz(g - tz] + iy (E - tl] =0
M= my(t, — 8) = my (0 — 1) - my =0
(£z—H)

BbiuvMcneHuna

my(f—t;) 10kr-(38-18)°C 10 ur-20°C

m; = = = = 4 Kr.
(t; —8&) (88— 38) °C 50°C

OTBeT: 4 Kr

2, B crakane umenocs 50 r pactutensHoro macna npu tTemnepartype 20°C. K Hemy
pobaewnn 120 r pactutensHoro macna npu Temnepatype 80°C. Onpepenure
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YCTaHOBMBLUYHICH Temnepatypy cmecu O (notepu Tenna v TENNOEMKOCT cTa-

KaHa He Y4YMTLIBAIOTCA).

» YTD 13 W3YYBHHOrO B 3TOW TEME CNedyeT NPUMEHUTE ONA PELUEHWA 3a0aHUAT
* Yto HeoBxoaMmo 3HaTL ANA NPOBEOEHNA BbIMUCNEHWAT

YTO Bbl Y3HAINKA?

Ecnu mexay Tenamw ___ CMCTEMBI NPOMCXOOAT
TONLKO NPOUECCH __, TO __ 3TOW CHCTEMbI HE
uameHneTcA. B w3onupoBaHHoi cucteme _,
OTAAHHOE rOPAYMM TenomM (Tenamu), pasHo
abconTHOMY 3HAYEHWIO KONMWMEcTBa Tenno-
Thi, MOAYYEHHOMO XOMNOOHLIM TENoM (Tenamu).
JTO PABEHCTBO HA3bIBaT __.

NMPOBEPBLTE CEOW 3HAHWA

KNOYEBLIE CNOBA
Tennonepega4a (Tennoobmer)

BHYTpEHHARA IHEpPTHA
Ypaenexue Tennosoro Ganadca
Konw4yecTeo TENNoTLI

WzonupoBaHHan

1. Kakyt 3akoHOMEPHOCTE BelpaxaeT ypasHeHwe Tennosoro GanaHca?

2. I HarpesaHWs ankMUHWEBOro Wapwka Ha At = 120°C emy Beino nepegano 450 O
KOMWYECTBa TeNnoTbl. Kakoe KONWYECTBO TENNOThI BbIAENMTCA NPW OXNaMOEHUM

aTtoro wapuka Ha At = 120°C7? OTeert obocHyiTe.

3. B cocyn ¢ kmnatkom (t = 100°C) norpy3avnu cTEKNAHHBIA U MEOHbLIA LIAPKMKKW
OAWHAKOBOW MacChl, UMELLWE OAWHAKOBYIO TEMNEPaTYDY.

a) CpaBHUTE M3MEHEHWE TEMNEPATYPLI LUAPWKOB.

b) MonyyaTt N WapKkK 0OUHAKOBOE KONW4eCTeo
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1. Cronkko Bogbl TeMnepatypoi 86°C cnegyet nobaeuTe K Boge maccoi 500 r npu
Temnepartype 6°C, ytobkl TeMnepaTypa nony4eHHol cmecu crana 36°C (notepu
TEnna He y4YuTLIBaTh).

2. BHyTpeHHAA 3HEpPrMA KaKOW CMCTEMBl OCTAETCA HEM3MEHHOW B Npouecce Ten-
nonepegaqn? OTeeT obocHyiATE,

3. OnpegenuTe WaMeHeHWe TeMnepaTtypel Bodel Maccow 100 r, cuuTtan, YTo Ha eé
HarpeBaHWe NOTPaYeHo KONWYecTBO TENNOTL!, BbIAENEHHOE NPW CrOPaHWK crp-
Ta Maccoi 3 r.

Daxo MNepesog PeweHue
My, =3r, 0,003 kr Tak kak N0 YCIOBHKY BCE KOJNHMECTBO TEILIOTH,
m, =100r, 0,1 kr BRIJIENEHHOE [IPH CIOPAHHH CITHPTA, MOTPAYEHD HA
¢, = 4200 S HAIPEBAHHE BOJBL, TO B COOTBETCTEHH C 3AKOHOM
MM“"“:' 28-1062 | coxpaHeHHs IHEPrum:
= EBT' = Q = Qy wm gy = cymAL.
qcnmcn
At =———,
cBmB
At=7
Briuncnenuma:
my,  28-1058%.0,003 kr
ag = e - T = 20°C,
M 4200550 0,1 kr

OTteeT: At = 20°C,

4. Ha cHONBKO rpagycoB Harpeetcs pTyTe MAcCOW 2 kr, 8CnW el nepenaTte Konu-
4ecTBo TennoTel, HeoBxogumoe ans HarpesaHws 1 kr sogel Ha 5°C (notepu
TENNOTEI HE Y4UTHIBATL)?

5. PewwTe Takylo 3KCNEpPWMEHTaNbLHYH 3afadqy: HanonHute ByMamHbelA crakad
BOAOM YyTk BbIlLE CEpefuHbl M NOMECTUTE ero B
KONeUO, ykpenneHHoe Ha wrartuee. Mop crakad
NOMECTHUTE 3aXCKEHHYI0 CNWPTOBKY (MNK cBeuvy)
TaK, YTobLI NNaMsa OKYTANO CTAKaH UenukoM. Bel
Aymaere, yto BymamHeIR CTakaH BOT-BOT BOCNNa-
MEHWTCS, 8 BOAA U3 Hero BelNkeTcs. OgHako npo-
MCXOAWT cnegdylouee: nnama npogonxaeT obeo-
NakWBaTk CTAKaH, a BOAa B HEM HarpeeaTbCA.

¢ [Mouyemy BymamHLIA CTakad He BOCNNAMEHSA-
etca? Oteet obocHyiTe.

* MOMHO NK B 9TOM CTaKaHe CBapuTe ARLOT
Movemy?

» [1o Kakux Nop BYMamHbIA CTAKaH «BbLIOEDKATH
W HE BOCTINAMEHWUTCA?
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6. B kanopumetp Hanunu 250 r soabl npu Temnepatype 100°C. Yepes HekoTopoe
BpemMa B HEM ycTaHoBMnace Temnepatypa 95°C. Onpegenure TENnoemKoCTb
Kanopumerpa, ecnu ero HayankHaa Temnepartypa Geina passa 20°C.

Dano MNepesopn PeweHuwe
m, = 250r, 0,25 kr KonuvecTeo TennoTkl, OTAaHHOE ropa4eii Bo-
t, = 100°C, T
t, = 20°C, Qu = cyMy(t, — 8).
8 =195°C, KonuuecTBo TENA0TH, NOTY4EHHOE KAIOpH-
Fiks METPOM:
=420 ;
Cn 0 Kr-°C GK = x(ﬁ - tn)-
Janumem ypaeHeHne Tenosoro dananca:
@y = Qy wm
C.—7 cymlt, — 8) = C.(8 = t,).
_camy(t, — 8)
(8-t
Beluncnenmna
T
c - c,m,(t, — ) _ 4200 et 0,25 kr- (100 = 95)°C 70 @
: (68—t (95 — 20)°C °C
Oreer: C,=70 ‘:'t—”.
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2.6. NMPAKTUYHECKAA PABOTA.

OnpegenexHue yaensHOW TeNJI0eMKOCTHU
Tena

Uent paBoTbl: 3KCNEpUMEHTANLHOE ONpeaeneHue yAensHoW TennoemHOCTH
METannM4ecKoro uMnuHapa.

O6opyaosaHMe: KanopuMmeTp, NabopaTopHLIA TepMOMETD, BECh!, PA3HOBECH!, MEH-
3YPKA, ANIOMUHUEBLIA M MEeOHBIA UMNUHAPE!, NPOBONOKA C KPIOYKOM, Boga, BymamHan
candeTtka, ANeKTPoOHanHKUK.

=
=
=
=
-3
X

—==—

Xopn paboten:

1

. OnpepenuTe Maccy crakaHa KanopuMeTpa, B3BECMB ero Ha Becax. Haneite B

crakad 200 r xonogHoW BOOBl M M3MEpPLTE ee TeMmnepaTypy — 310 OygeT Ha-
YansHOHW TEMNEPATYPOM W BOOLI M KAaNOpUMEeTpa,

. BCkunATUTE BOAY B 3NEKTPOYaRHKMKE.
. OnpegenuTe Maccy anioMWHWEBOro UMNKWHAPa (TeNo) ¢ NOMOLLEID BECOB, 3aTeM,

YKPENUB ero Ha Kpiouke NPoBONOKM, ONYCTUTE B KMNATOK (TeMnepaTypa KunaTka,
T.e. 100°C, Byaet Ha4yankHO TeMNepaTypoii Tena). Bebkaas HeKoTopoe Bpems,
BbiHbTE UMNMHAP M3 KMNATKA W, BbICTPO 06CYWMB ero candeTkon, NONHOCTLIO
norpyauTe B KanopuMeTp. 3akpoiTe KPbILLKY KanopuMeTpa.

. Cmewaiite oy B KANOPUMETPE C NOMOLLBID MeLlankM v 3aduKcupyiTe ycrta-

HOBWBLUYIOGA TEMMNEPAaTYPY BOOLI.

. PeayneTtatsl NpoU3BefeHHLIX M3MEDEHWIA M BEIMMCNEHWA 3AHECHTE B CNEAYIOWYIO
Tabnuuy:
My, t.. (°C) L m,, |t =t [°C) £, Cx. o
Ne. : : e
(xr) ) | () e [t |
Kr-°C Kr-°C
s | o, HAR. | Ko k-0
| 10D 4200 920
2 100 4200 920
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6. MNpowasegn BCce MAMEPEHWA, 3aNKLLKWTE YpaBHEHWE TENNoBoro Banadca aona Tpex
Ten, YY4acTeywllKMX B npouecce: BOoAbl, aniOMWHWEBOro UMNKHAPa W CTakada
kanopumeTpa. Takum obpasom:

1@:] = @y + Q.

3nece Q. — KONWYECTBO TENMOThbl, OTAAHHOE HArPeThIM METanNMYecKUM LW-
NUHAPOM (NPU BBIMUCNEHUAX NONYYAETCA OTPULATENBHOE 3HaveHue), @, — Ko-
NUYECTBO TENNOThI, NONYYEHHOE BOAON, @, — KONWYECTBO TeNNoThkI, NONy4eHHoe
KANopUMETPOM.

Konw4ecTeo TennoTel, NONYy4EHHOE CTaKaHOM KanopyuMeTpa W BOOOW B CTakaHe
NPM NOrPYKEHWUM B Hero Harpetoro Ao 100°C uunuHapa, COOTBETCTBEHHO PABHO:

QB = cnt(H = II] L Qx = ":"x]"ﬂr-:['l['il = "'-1}-

3peck t1 M @ — HavanbHas M KOHEYHaA TeMnepaTtypa Bogbl W KanopuMmeTpa.
OcTteiean, Teno (anMUHWEBLIA UMNWHAP) OTOAEeT KONWYECTED TENNOTHI:

IQ’T‘l = |c'r Mt {B = t2]|-
WK
Qr=c;rm - (t; —8).

3peck t; M @ — HavyanbHas W KOHeYHan TeMnepaTypa uMnuHapa, a c, — ero
yOoeneHas TennoemkocTe, CornacHo ypaeHeHuo Tennoeoro Banadca:

ety —8) = e,m, (6 —t,) + c,m (6 —t;).
Orciopa onpegenseTc yaensHan TENNOeMKOCTE LMnuHapa:

_eymy(8 — ;) +¢cm, (6 — t,)
N m.(t; — @)

T

7. CpaBHWTE NONYYEHHOE M3 ONLITA 3HAYeHWEe YOEensHOW TENNOBMKOCTH aniMWHWA
C ero TabnuyHeIM 3HaYeHWeM.

8. MNoeTopKTE ONLIT, 3aMEHWE ANHDMWHWEBLIA LIMNWHOPD HA MEOHLIA.
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OBOBIUAKLUWE 3A0AHWA

1. Kakoe konu4ecteo | 3. CTpenkammn yKaHTe CODTEETCTBMWA:
TennoTkl HeobGxo-
Aumo, 4TobBkLI Teno
TENNOEMKOCTLH Q

4911‘5—: HarpeTb
c 18°C po 52°C?
A) 34 300 O

B) 25 480 O
C) 8 820 O

D) 16 660 Ox

E)7 Ox

2, Kakoe konu4ecTBO
TennoTel TpebyeT-

CA ANs HarpeBaHWsA
BoOb! B BacceiHe
anuHon 100 m,
WHPHHOR 6 M K B
rnySuHOM 2 M Hy thahhsAs
¢ 16°C po 25°C? SHeprua cucre- &
T Mbl YBENWYMBE-
{C" = 4200}? aTea.
p. = 10005)?
A) 45 360 MOx '
B) 4 536 Mx BH}I’TPEHHFISI
C) 453,6 MOx JHEPIMA CHCTE- .
D) 4,536 MOx Mbl YMEHBLUIA-
E) 45,36 MOx | BIEn.
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Eiillh.

4. Mpw nonHom cropaduu 50 kr Tonnuea esigenunock 1450 MIx TennoTel.
OnpegenuTe BWA TONNWBA.
A) cyxue apoBa
B) kameHHBIR yrons
C) ropd
D) cnupt
E) roproqnia cnavey

5. OnpenenuTe Temnepartypy, YCTAHOBMBLUYHOCA NMOCNE CMELWMWBAHWA BOALI
maccoW m, = 200 r, B3ATOW NpW TemnepaTtype t; = 40°C, ¢ BOQOW MacCOW
m; = 300 r npu Temnepartype t; = 10°C.

A) 22°C
B) 69°C
C) 36°C
D) 18°C
E) 30°C
6. BnnwKTe BMECTO YMCEN COOTBETCTBYHLWMWE BhipakeHns.

JakoH coXpaHeHWA IHePruk B TENNOBLIX Npoleccax

AU=4+Q 1 AU = A 2 AU

=Q
3 Cucrema 4 Cwcrema oTpaer 5
COBeplaeT onpegeneHHoe
MeEXaHM4eCKYH KONWYECTBO
paboty TennoTobl

60



U3MEHEHMUE
ATPETATHbIX
COCTOAHUN
BELLIECTBA

3.1.
3.2.
3.3.
3.4.

3.5.
3.6.
3.7.

[MnaeneHwe u oTBepgeBaHue
YaensbHas Tennota nnaeneHns
MapoobpasoBaHue U KOHAEHCAUUA
HacbiWweHHbI M HeHackIWeHHBIW nap.
Kunenwe

YaensHaa Tennota napoobpa3zoeaHua
BnaxHocTb BO3ayxa

Mpubopbl ANA M3aMepeHns BNaXHOCTK

* Obobwawilme 3agaHua
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3.1. MNnaBneHue n oTBepaeBaHne

HasepHoe, Bbl yHe 3HaeTe 0 cCyule-

CTBOBaHMM MMOKMX METANNoB (Hanpw- * A npu KakoW

Mep, PTYTb) U O NAABAEHMW METaNNos :::;:ﬁig’;e
NPy onpeeneHHbIX Temnepatypax. Oa- oo P

HaKO, COrNACUTECh, YTO TAAHWE TBEPLO-
ro METanna Ha Halwei NagoHu nopobHo
TaAHMIO MOPOMEHOrD ABAABTCA He-
06blYHbIM ANA Hac ABNEHMEM. Takum
MeTannom ABNAETCA rannwii. OH nna-
BMTCA npu Temnepatype 29,8°C. Ero
nnasneHne MomHo Habnaate, norpy-
3WB KYCOMKM Fa//IWA B CTaKaH C ropAvei

BOOORN.

» Kak nameHneTcs
BHYTPEHHAR 3HEpP-
rvA BelecTea B
npoueccax nnae-
MEHWA U OTEEpOE-
BaHWA?

OGopynoeaHme: kyGuku nNbaa (U3 MOPO3MNLHOW Kamepel

XOnoguneHWKa), konba, TEpMOMETP, CNMPTORKA (WNK gpy-

roW HarpeBaTenk), WTaTWE, CNWYKKW, Npobka C OTBEpCTHEM,

CEeKyHOOoMEp.

Xop paboThI:

1. NMomecTute B konBy kyGukM Nboa Temnepatypon -5°C,
3akpoiTe konby npobkoi u onycTUTE B HEe TepMOMETP.

2. 3akpenwTe konby Ha WTaTUBE W HarpeeaiTe eé Ha nna-
MEHMW CMUPTORKM.

3. OTmeTeTe HavaneHy TeMnepaTypy Nega e Tabnuue 3.1, =
npeagapuTensHo nepeHeceHHoW B pabouwidn nuct, U [ =1
BKIIOMWUTE CEKYHOOMED.

4, OTmeTbTe NokazaHWA TepMOMETPa WM CekyHOOMEpa B MOMEHT, Korga nep non-
HOCTBLIO NPEBPaTUTCA B BOAY.

5. Npogonxan HaBnogeHWe, oTMeYaiTe MAMEHEHWE TEMNEPaTYPL! BOAk C TEYEHWEM
BPEMEHM,

TaGnuua 3.1.

Bpema (1, mun.) 0 1 2 3 4 5 b

Temneparypa ( £, °C)

OGcyauTe pesynbTaThl MCCNEA0BAHUA:

= [pw KaKkoA TemnepaType NéQ Havan TanATe?

» Kak naMeHanace TemMneparypa & npouecce TaaHWa neaa?

* Yepes kakoi NpoOMEXYTOK BpEMEHK TEMNEpaTypa Bogel B konbe Havyana pactu?
Movemy?

» Kak MaMeHWnack BHYTPEHHAA IHEPMMA NbOa B NPOLECCe TanHWUAT
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* IIpoyecc nepexoda eewjecmen uz meepoozo COCMOANUR 6 HCUOKOE HAZbI-
éaemca naaeaeHuem.

[InaBnenue TBEpAOro BeLIECTBa MpeAcTaBafseT coboil cnoHbiil (usHueckmii
npouecc. 1o MOATBepKAaeTcs rpadu-

KoM (a), MOCTPOSHHBIM HA OCHOBE JIAH- 5 & (a)

HBIX TaOmHIe 3.1 ¥ OTpaKAIONIMM H3Me-
HEHHE TeMIIEPaTyphl JIbJa CO BPEMEHEM.
Kak BuHO M3 rpadmka, né HarpeBaics s D
HekoTopoe BpeMs ot -5°C 1o Temnepa-

7.5 4

25
Typel 0°C (yuactok rpadmka AB), npu " &
KOTOPOH HAYanoCk MiagneHHe nkaa. He- 0 -
CMOTPA Ha HEINpephIBHOE HArpeBaHHe t, MUH.
=25 4

KOJIOBI CITHPTOBKOH, IOKA3aHUA TEPMO-
METpa HE MEHIMCh JI0 TEX Top, NoKa  _5 |
Bech N1én He pactadn (ygactox BC).

A3 Y10 WK :l_E i::-:;n'_ll_';'ilnl!l 1Es/] LN INYECTRD FTEILTOTHR

KonnuecTBo TEIoThl, COOOIIEHHOE Jibly, HAarpeToMy o Temnepatypsl 0°C,
TPATHTCA Ha paspylleHHE €ro KpucTauiHdeckod pewerku. CHIbl npuTs-
JHEHHA MEK/TY YACTHIAMH B KPHCTAILIIE HE MOTYT YAEPIKHBATE HX B NPEKHEM
YHOPAJI0UEHHOM COCTOAHHH. B peaynktare ynopsajiodeHHoe pactolomkeHne
YACTHIl NpeBpamE@erTcs B 0ecnopajioMHOe: BEUIECTBO NEPEXOAHT B KHIKOE
coctoanue. [TocToAHCTBO TeMNepaTypsbl BEIIECTBA B NMPOLECCE €ro IUiaB-
JIEHHA 03HAYAET HEM3MEHHOCTh KHHETHYECKOH YHEPIHH YacTHI BEIECTRA.
KonuuecTro TemioTsl, coo0lIeHHOE BEILECTBY MOC/e MOJHOTO Mepexoa ero B
KHJIKOE COCTOAHHME, TPATHTCA HA YBEIHYEHHE CKOPOCTH H KHHETHYECKOH YHEp-
I'HH YACTHIL KHIKOCTH, H YBEIHYEHHE ¢ Temneparypsl (yuactok CD).

M3 MHOTOUHCIIEHHBIX OTBITOB C PA3/IHYHBIMH BEIECTBAMH BBIACHHIOCH, YTO
Ka#/10€ KPHCTA/UIHYECKOe BEILECTBO TUIABMTCA TOJIBKO NMPH MPHCYLIEH eMy
onpeaeaeHHoi remneparype (em.: Tabnuua 3.2)

* Temnepamypy, npu KOMOpoil KPUCMALIUYECKoe Gelecmeo nIasumcs, Ha-
ILIEAIOM IMEMREPAMYPOT NAABACHUA.

[Ipu oxnamaeHHH >KMAKOCTH J0 ONpEIeIeHHOH TeMmepaTtypbl OHa mnepe-
XOJ/IUT B TBEP/IOE COCTOAHHE.

* [Ipoyecc nepexoda gewjecmaa u3 HeUoKo2o cOCMOAHUA 6 meepooe Ha3bi-
eaemcs omeepoesanuem, Ui Kpucmaiiuzayque.

* Temnepamypa, npu Komopoi J¥cudkocms omeepoeaaem, Ha3Ll8aAemcH Mmem-
nepamypoii omeepdesanun. Temnepamypa Kpucmariuzayuu 0aHHo2o eelye-
cmea pasHa memnepamype €20 NiaeneHus.
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Tabnuua 3.2. Temnepatypa NNasneHWs HEKOTOPLIX BELWECTB MPW HOPManNbHOM ar-

MocthepHOM OaBNEHUMW.
Bemecrao b, "C Bemectso b, °C Bewecrso tosy “C
Boaopon —259 Kanuii 63 AnOMUHKE He0
Kuenopoa =219 Hadrranuu 80 Cepebpo 962
Asor =210 Harpwii 98 3onoTo 1064
Compr =114 Onoeo 232 Meas 1085
Pryte -39 Ceunen 327 Cran. 1500
Jlén 0 HAurapn 360 Kenezo 1539
Lleznii 29 Lk 420 Bonsdpam 3387

NPUMEHWTE M3YYEHHOE

AHIME-S

AL

e0BAHWE « gl ipovyAaTaANTE

[aH rpadvk 3aBUCHMOCTY TEMNEPaTYPLI BOAE!, TOMELLEHHOR B MOPO3WUIBHYIO KaMe-

py XonoawnbHWka, ot spemeqn (b).

ObcyauTe pe3ynbTaThl MCCNEAOBAHWA:

= Kakomy npoueccy cooTBETCTBYET Yy4acToK
AB rpacmrka?

* KakomMy npoueccy COOTBETCTBYET y4acTox
BC? MNovemy Ha aTom y4acTke
TeMnepaTypa He U3MEeHAETCA?

= Hakol npouecc oTpaxeH Ha yyactke CD
rpacpmea?

4YTO Bbl Y3HANKU?

t,"C

(b)

=5

=1i=

MNepeHecuTe cxemy B paboqmid NKCT M BMECTO TOYEeK BNULLIWTE COOTBETCTRYOLWKWE

onpepeneHua.

NMNABNEHKWE

TEMNEPATYPA
NNABNEHWA

TEMNEPATYPA
OTEBEPOEBAHWA
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NPOBEPLTE CBOW 3HAHWA
1. MNepepucyidTe pUCYHOK B pabo4mne NUCTHI W CTPENKaMK YKaKWTE COOTBETCTBKA,

BOOA-NER

l-lMlﬁ

2. Ha yto TpartuTCA KONWYECTEO TENMNOTH, NONYYaeMOE BELWECTBOM B NpoUecce
nnaeneHua?

3. BoamomHo, Be HRBMWOAANKW, KAK 3MMOR NOCEINAKOT CONBIO TROTYAPE! M NPOSIKYI0

4acTb gopor, 4Tobbl OHKM He npoMepzany. Kak MowHO 0DBLACHUTE NPUHYKMHY 3TOMO
ABMEHUAT
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3.2. YoenbHasa TennoTta nnasneHuvs

Mecau mapt. ConHue, «4BbirmAqLBan-
Lee» W3-3a rop, NOCTENEHHO Harpesaet
eoagyx. OgHako ropbl Boe ewe He To-
PONATCA NONHOCTLH ocBoBoaMTLCA OT
yrpbiBawwwero vx «Benoro nokpoisanas
M TONBKO MEecTamy HaYWHawT TeMHETb
XONMWKW, NPOCTYNAKLWME CKBO3L NOCTe-
NEHHO TaKWMA CHer, CTAHOBATCA Npo3-
payHbIMK TONCTLIE NOKPLITWA CTOAYER
BOMb! BAONL PYCNa ropHOR peku.

# [loyemy BeCHOW, HECMOTPA Ha NOTeNNeHWe Bo3ayxa, BeCk CHer M Néag TawT
HE Cpasy, a NOCTENEHHO B TEYEHWE NPOAOITIKUTENBHOIO BPEMEHN?
# Y7o npomaowno Bel, ecnu Bkl BECL CHEr W N pacTasny MrHoOBEeHHO?

'ERARYIE= * UT Yaro 3apMceT TEnoTa nnapneH Ay

O6opynosaHme: KyDukw Neaa, Kycouku onoea (20 r), konBul (4 wr.),

anekTpoHarpeeaTens, CeKkyHaoMep.

Xop paboTtel:

I atan:

1. MomecTve B ogHy 13 konb néa maccol 50T,
a B gpyrywo nén maccow 100 r, HaynuTe of-
HOBPEMEHHO HarpeeaTe WX Ha OOHOM W
TOM e HarpesaTene.

2. BrniouwTe cekyHOOMEpP W C 8ro NOMOLLLH
sadMKCUpyHTE BPEMA NONHOS NNaeNeHns
KPMCTanNMKoB Neaa B kamaon konbe.

Il atan:

1. NMomecTuTe B 0aHy M3 Konb kyBukk Nega maccoi 20 r, a B APYIYI0 KYCOYKK ONoBa

maccoi 20 r v Ha4HMTe OQHOBPEMEHHO HArPEBaTL MX Ha OQHOM W TOM Xe Harpe-
Barene.
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2. BKnioYMe CekyHOOMED, MAMEDLTE

BPEMSA NONHOro Nepexoaa B XuaKoe
cocTosHue KyBuKOB nbaa 1 KyCouKos

onoea.
OGcyauTe pesynbTaThl
WCccnefoBaHWA:
+ B kakoi 2 konb Ha nnaeneHuve ee-
WecTea 3aTpaYyeHo Gonblee Konw-
YecTBO TENNOTLI?

KyGuim
Nbga

* BLIACHWNKW NK Bbl B NCCNEQOBAHWK, OT YEro 3aBUCHT KONWHYECTBO TENNOTHI,
Heobxooumoe ANA NNaeneHWA Teepgoro Tena?

* Konuuecmeo meniomsl, HeoOxodumoe 01a NAAEAEHUA KPUCMALINYEC-
K020 Geu{ecmed, G3AMOZ0 NP MmemMnepamype niaaeaeHus, Hazbleaemcsa

menaomoil HAGETEeNUA.,

[IpoBeas wccnenoBaHHE, BBl CMOIJIH BBIACHHTB, YTO TEIUIOTA IUIABICHHA
FABHCHT OT MACCEL H ]}{)J_I,ﬂ KPHQI'WIIIHHECKQI"& BELIECTRA:

Q= Am.
gnecs Q — TennoTa TIABNEHHMA, M — Macca Tena, A — yvdersnas menioma
nIasreHis gewjecmad. Y 1eNbHAA TEIUIOTA NMIABIEHHA — (H3HYECKasd BelH-
YHHA, [T0KA3LIBAIONIAA PAa3IHYHe KOJHYECTB TeIUIOTH], TpeDyeMBIX Ui IUIaB-
JIeHHS PA3THYHBIX KPHCTAIUTHYECKHX BELIeCTB Maccoil | Kr, BIATBIX HPH

TEMIIEPATYPE MJIABJICHHA,

Dopmyna EpuHMLa naMmepeHun
1=2 (4 =12%
m KI
Onpepenexue OnpepeneHue

BIATOIO I[PH Tﬂ!-{lll:‘p&'l}"im IUTABJICHHA.

VieasHan Tenjora mIap/eHHd BelecTsa —
tIIH':iHT-IDCICEJI BCIIHYHEA, MHCITCHHD PABHAA KOIH=
HECTBY TCIUTOTRL, EIEHGXQU.[HMDH)’ JIE TUIaBIC-
HuA | K JaHHoro KEPHCTALUTHYCCKOID BEIISCTRA,

ik
IF = YACHBHAR TCNAOTA IUIABJICHHA

TAKOTO KPHCTAUIHMECKOTO BELUECTBa,
A MOIHOTO [UIaeieHHs 1 Kr koTo-
poro HeoOxoaumo notpatnts 1 [ ko-
JHYECTRE TEIMOTH.

Voersuas mennoma niasnenus 3asucum om pooda eewjecmea. B tabmne 3.3
NMPHBEAEHBI 3HAYECHHA Y/ICIBHOH TETUIOTH TJIABIEHHA HEKOTOPLIX BEILECTB.

Tabnwuua 3.3. YaensHan TennoTa nnasneHia HEKOTOPbIX BELLecTs.

Bewectso A kllk/xr | Bemeerso | A w/lx/kr | Bewerso A, &l /kr
Pryms 12 3onoTo 67 Hadranun 150
Kuciopoa 14 Crans 54 Mene 210
Crunen 25 Cepebpo 87 Keneio 270
Onoso 59 Lunk 120 Jén 340
Bonopon 39 [apadmn 150 AMIOMHHMIH 390
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B npouecce oTBepaeBaHHA BHYTPEHHAN IHEPIHA HHAKOCTH YMEHbIIACTCA —
HHIKOCTh OTJIAET YaCTh CBOCH BHYTPEHHEH JHEPTHH OKpYyKalomlei cpene.

* B coomeememeauu ¢ 3aKoHOM COXPAHEHUR IHEPSUN, KOTUYECMEO MENTOMB,
abldensemMoe 8elecmaom OaHHOU MAccsl & NPoYecce KPUCMaiiu3ayuu, pacHo
KOAUHECmEY Mmeniomsl, NO2AOWEHHOMY IMUM HCe Beujecmsom makoil xce
Maccst 6 Npoyecce NAasiIenus.

NMPUMEHWUTE M3YYEHHOE

MCCNEQOBAHME-2

t,'C1
Ha ocHoee rpadmka 3aBUCHMMOCTH 380
| TemnepaTtypsl CBMHLUOBOrO Tena
NAHHOM Maccel OT NOMYYEHHOTO WM KONMWYecTea
TENNOTLI ONPEAEnUTE KONMYECTBO TENMOTEI, NOTpa- o
YEHHOE TOMBLKO Ha ero NNasneHue.
YTO Bbl Y3HANKW? Y e
Konuyectso TennoTsl, HeoBxoaumoe Ans
NNaeneHns _ BeluecTsa, BIATOrO Npu KMIO4YEBLIE CNOBA
Ha3bBaeTcs . BElecTsa — uandeckas Tennota nnasnenus

?ﬂ!ﬂhﬂlﬂ TannoTa nnagnedxua
TemnepaTypa nnasneHns
Kpucrannuuyeckoe

BENWYMHA, PAEHARA KONWYECTBY TENNOTHI,
HeobxoauMoMy ANA NNABNeHWA 1 Kr 4aHHOTo
KPWMCTannW4eckoro sewecTea npu
TEMNepartype NnasneHus.

NPOBEPLTE CEOWU 3HAHWA

1. Kak BeiMMCNAETCA KONWYECTBO TennoTel, HeoGxoauMoe ANA NMaBNeHus
KPMCTaNNW4ecKoro Tena, BanToro Npy TemMnepartype NNaeneHna?

2. YaensbHan TennoTta nNasneHun pTyTy paeHa 12 % Yro aTo oaHaqaer?

3. B rabnuue npusegeHsl faHHLIE 0 MACCce W YAenNsHOR TennoTe NNAsnNeHna YUCTLIX

aemema L M, Nu ﬂ
_-I--I-'i-

175, 64 22, 86 118, 10 332,07

] {r 100 100 50 50
| Bonpoc. Kakoe 13 3Tux BEWECTE, B3ATLIX NPY TEMNEpAaTypax WX nnasne-
HWA U HarpeBaemMbIX Ha OJHOM W TOM e HarpesaTene, pacnnasuTcs Bbic-
Tpee apyrux?

A)Toneko L B) TonekoM  C)TonskoN D) Toneko O E)Mu O

Il Bonpoc. [1nA NonHOro NNasneHyWa Kakoro M3 aTux sewecTte notpebyeTcs
Bonkluee KONWYECTBO TENNOTEI?
A) Toneko L B) TonekoM  C) Tonbko N D) Toneko O E)Mu O
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3.3. Napoobpa3zoBaHune U KOHOAeHCcaUus

LWepnok Xonmc Gbin Bbli3BaH B aHTUKBAPHYIO Nasky, B koTopon Gbina coseplieHa

kpaxa. OH ¢ yauBneHuem ornsgen npogasua v yaMsneHHo crnpocun:

— Bbl, 300poBLIA MONOOOW YEN0BEK BLICOKOMD pocTa, MOrnK Bbl Nerko QorHate
sopa. MMo4emy Bel He Nnpecnegosany ero?

— H cpaay e DpOCKMNCA 332 HWM, OOHAKO HA MOpPO3E CTEKNa MOWX OYKOB 3ano-
Tenu, A He mor 4To-nubo BuaeTs KU Bop yBeman, — coxanen npogaseL.

XonmMmc JOCTan nyny W Beillen U3 NABKW, O4HAKD Cpa3y BEpHYNCA W Nerko Halen

Bopa.

» [Mouemy Xonmc 6e3 ocobbix
YCUNWIA onpegenwn sopa?

OB6ocHyiiTe ceoe

npegnonoxeHve.

OGopynosanue: konba, crakaH, npobka ¢ NPOOETON CKBO3L Heé CTeKNAHHON TpYE-
koK, Boga (50 mn), cnupToBRKa, METANNWHECKAA NNACTUHE, ”
CNUYKM, WTaTMBLI (2 WT.). (a)

Xop pabotel: 1. 3akpenuTe konby Ha WTATUBE W, HANWE
B HEE 00 NOMOBWHEI BEOOLI, 3aKkpoiTe npobkoi. 2. Harpe-
Basn konby Ha NNaMeH CNMPTOBKW, 00K AMTECE KUNEHWA BOOb
B konGe v obpazoeaHwA napa Haa Hed (a). 3. MNopgeeckTe Ha
BTOPOM WTatTWee MeTannuYeckywy nnactudy, pacno-
NOMMB 8 HAaNPOTUB BEIXOAALLETO U3 CTEKNAHHOR TRyDKK
napa, a nog nIacTUHOA NoOMecTUTe cTakad. 4. Habnwo-
AaATe NPOMCXoAALLES B TEYEHWE HECKONBKMX MUHYT.

OBcyauTe pesynkTaThl MCCNEAOBaHWA:
» Mo4emy nap, Kacaack XONOAHOR NNACTHHLI, CHOBAa NpeBpallaeTca 8 Boay?

» Kakve MaMeHeHWA B COCTOAHWMM BELLECTEA NPOM30LUNKM BO BPEMA ONbITA?
Movemy?

ExenneBHble HabM0JeHHA MOKa3bIBAIOT, YTO KOJIHYECTBO BOJIBI, CIHPTA, IY-
XOB H JIAPYTHX KHIAKOCTCH B OTKPBITEIX COCY/AaX MOCTENEHHO YMEHBIIAETCH.
[IpuurHa 3TOro 3aKMOYACTCH B MCIIAPEHHH YTHX KHJIKOCTEH.

* [Ipoyecc nepexoda eewjecmaa Uz ¥CUoOKo20 cOCMoANUA & 2azootpazioe (napo-
obpasznoe) Hazslegemea NAPOOOBPA3IOEAHNEM.

Cymecrsyer jipa cnocoda napoodpasoBaHus: ucnapenue U Kunenue.
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Henapenue — napoobpasoBaHie ¢ OTKPBITOH NMOBEPXHOCTH KUIKOCTH, TPO-
Hexosee npu modoii remneparype. Kak obbacHserca npouecce uenapesus?
XaoTHUECKH JIBHTAsCh C PA3IHYHLIMH CKOPOCTAMH M CTAIKHBAACH, MOJICKYIIbI
JKHIIKOCTH MEPEaaloT APYr APYTY KHHETHYECKYIO JHepruio. B pesynbrare cko-
POCTE HEKOTOPBIX MOJIEKYJI 3HAYMTENLHO YBeIHuHBaeTcs. Ecim Takas Monexkyna
OKAAKETCH Y MOBEPXHOCTH KHIKOCTH, TO OHA MOMKET JIErKO NPEO/I0JIeTh NPHTsKe-
HHE COCEIHMX MOJIEKY] M, OTOPBABIIMCE OT HHX, NMOKHHYTH MKMIAKOCTL. Mo-
JIEKYJIBI, BBUISTEBLIHE ¢ MOBEPXHOCTH AHIKOCTH, 00pa3yIoT Hajl Hell nap.

B npoyecce ucnapenus nogepxHocmb ¥CUOKOCMU NOKUOGIOM MOIeKyabl, 0f-
Aadaiowue BONBON KUHEMUYECKOU IHEPIUEl, NOIMOMY cpedHee 3Havenue
KUHEMUYECKOU IHEP2UN OCMABWIUXCA 6 HCUOKOCMU MOTEKYT YMEHbLUIAemcA,
YMO RPUEOOUM K OXAAHCOEHUIO HCUOKOCTIU.

3HauMT, B Mpoliecce HCNApPEeHHA BHYTPEHHAA JHEPIrHsA HHIKOCTH yMEHb-
miaercs. IT0 MOKHO MOATBEPAHTE NPOCTBIM ONBITOM: KAlIHUTE HA PYKY He-
CKOJILKO KareJIeK O/IEKOIOHA — Bbl CPasy e MNOYYBCTBYETE NMPOXJIaay B 3TOM
mecte. Menapawommiics oiekonoH, oxiaaxkaanck, 3abupaer y Bawei pyku
HEKOTOPOE KOJIMYECTBO TEMIOTHI.

Hcnapenue npoHCxXoAuT npH moboil TeMiiepaType, 0/HAKO CKOPOCThL MCIa-
PEeHHS 3ABHCHT OT Pa3IHYHBIX MPHYHH!

— CKOpOCIG HCRAPEHUA IA8UCHM om poda dcuoKkocmu. HanpuMep, ecrmi Ha
TJIACTHHKY W3 CTEKJIA KalTHYTh OJIMHAKOBBIC 10 MACCE KarulH BOJIbI, CIIMPTa
H PACTHTEJILHOTO MACJIA, TO CHAYa/a HCIIAPHTCA CITHPT, MOTOM BOJA, a
HenapeHHe Maciia Oy/eT NpoJIoKaTECH HE OJIHH JIeHb;

— CKOPOCMb HCNAPENHUA HCUOKOCIMU 3A6UCHIN OM NIOWAOU €€ OMKPLIMoil
nosepxnocmu. Hanpumep, dail Guictpee wcnapsercs u3 Oniojua, 4em w3
CTaKaHa;

— CKOpocmb ucnapenus iasucum om memnepamyps dcuoxocmu. Ha-
NpHMeEp, JIY/KH Ha COJIHEYHOI YacTH YIHIB HCNApPAIOTCA ObICTpee;

—CKOpOCHb UCnaAPeniA 3ACUCHM OM E1ANCHOCTI 6030yXa U €20 06uIice-
nus. Tak, B Cyxylo norojy siaxHoe Oenbe coxHer ObICTpee; B BETPEH-
HYI0 MOroay Tak#e Genbe coxHeT ObicTpee, YeM B Oe3BETPEHHYIO.

* Konjeuncanmus

OaHOBpEMEHHO € NMPONECCOM BBIXOJA MOJEKYJ ¢ MOBEPXHOCTH KHIAKOCTH
MPOHCXOANT 00paTHBII Mpolece: 4acTh COBEPIIAIONIHX Xa0THYECKOE IBHAKE-
HHE HaJl HHIKOCTHIO MOJIEKY]l CHOBA BO3BPALIACTCA B HKHIKOCTh.

* lipoyece npespawjenus napa 6 ¥eudKOCms HA3LIBAEMcA KOHOeHcayuei.
[lponecc konaeHcalnu napa CONMpOBOAIACTCA BBIJIEIEHHEM YHEPTHH.
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KoHoeHCcauma NpoMcXoaunT W B CyYanx, Korga nap He co-
NpUKacaeTca c ¥uaKocTeto, Npumepom asnaeTca obpaao-
317 BaHue 0DNakoB: MONEKYNkl BOAAHOMD Napa, NogHWManLLYW-
- el ' ecq c nosepxHocTy 3emnu, B Gonee xonogHbIX cNosx ar-
Mocdepsl, rpyNNMpyAce, 06pasyioT MENKMe Kannu Boabl.
A 13 3TMx Kanens obpasyoTcs enapawwes 8 Hebe obnaka.

[lpouecc ucnapeHus TBEPALIX TeN HA3BIBAIOT cyvOmvayuen, a oOpaTHBIH
MPOLECC HA3LIBAIOT decyOaumayuel.

+ Cybaumanua — npoyecce nepexoda &ewjecmeaa U3 meepdozo CoCMOAHUA &
2a3000PazHoe, MUHVA JCUOKOE.

Hanpumep, «cyxoti aédn» (CO: & meepdom cocmoanuu) wcnapserca Oes
nepexosia B AHIAKOE COCTOAHKE. 3anaxy HEKOTOPLIX TBEP/LIX TEN, HAPUMEDP
HapranMHa, MBIl OLIYIIAEM B pe3yJibTaTe uX cyDaumamu.

* Hecybnumanyun — npoyecc nepexoda eewjecmsa usz saszoofipasnozo co-
CMOARUA HEROCPEDCMBEHHO & MEepooe.

Hanpumep, o0pazoBanue MHes HA OKOHHBIX CTEKJIaxX B MOPO3HYIO MOrojy
MPOUCXOAMT B PE3Y/ILTATE NPEBPAIIECHHA COIEPKALIErocH B BO3IyXe BOJIA-
HOTO Napa HEMOCPEACTBEHHO B JIEN.

NPUMEHWTE U3YYEHHOE

O6opynoeaHue: Npobupka, CNUMPTOBKA, KPUCTANMWEW WOQa, CNMYKK, LWTaTWE,

Xop paboTei: 1. 3akpenute npobupky Ha WTaTHMEE, NpegBapUTEnbLHO NOMECTUE B

Hero KpMcTannukw oga. 2. Harpesas npoBupky Ha nnameHu

cnupToBkW, HabnopaWTe 2a WIMEHEHMAMW B COCTOAHWW

KpvcTannukos Woga (b).

O6cyauTe pesynbLTaThl MCCNeAOBaHWA:

* B peaynkTaTte Kakoro ABNEHNA BHYTPEHHWE CTEHKM
Harpesaemoi npobupku Nnpuobpenu droneToBbIA
OTTEHOK?

» Kakoe sieneHuwe HaBnoganoce B Xoae akcnepumedTa?

(b)

UYTO Bbl Y3HANKU?
Mpouecc nepexona BEWECTBA M3 MUAKOro CoCToR-
HWA B razoobpazHoe (napoobpa3sHoe) Ha3LIBaeTCH KNIOYEBLIE CNOBA

__.__ —napoobpa3sosaHue, NpoUcXogsaLLes C oT- Wcnapenue
KpBITOW NOBEPXHOCTM MuAKocTH. MNpouecc npespa- OecyGnumaumn
LWEeHWA Napa B MWOKOCTb HA3LIBABTCA . __ — CyBnumaums
NpoUecc Nepexoaa BeWecTea U3 TEepaoro MNapooBpalosaHue
COCTOAHWA B ra2000pa3Hoe, MUHYSA MWOKDE, — Koupgencauymn

npouecc Nepexoa BewecTea 13 razoobpasdoro
COCTOAHWA HENOCPEACTEEHHO B TBEpOOE.
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NMPOBEPLTE CBOW 3HAHWA
1. 3arpAsHeHve NOBEPXHOCTH MOPEA M OKeaHoB HedhTAHONW NNEHKOR Ha3bIBAOT
aKonoru4eckoit katactpodon. MNovemy?
2. MNoYvemy RMPHLIA CynN OCTLIBAET AONbLUE?
3. CrexnaHHan By ToiNka W MWHAHBLIA KYBLWWH HANONHEHL XONOAHOW BOA0R. B kakom
W3 COCYOO0B BOA4A OCTAHETCHA NPOXNaqHOM, a B KakoM notenneet? MNovemy?

4. Mpwu ucnapenwn Boaa 3abupaert TENNO y OKPYKAKOLWMX TEN, YTO NPUBOAUT

K WX OoxXnaxOjeHWH. YyuTeiBaA 3TO, KakMe M3 HUHENpPWUBEOEHHbIX ABNEHWIA

MOXHO CYWTaTL HE NPOUCXOARLWMMK B pe3ynsTaTe ucnapeHns?

1 — O3Hob ecnomeeluezo Yenoeexa.

2 — Bnaza Ha nogepxHocmu npodykmoe, ebIHymbIX U3 MOPO3UnsHOU
KamMepskl XonoodunsHUKa NEmomM.

3 — MpuknadsieaHue enaxHo20 komnpecca ko Nby 6oNLHO20 ¢ 8bICOKOU
memnepamypod.

4 - [lyxoma, owywaemasn e eoadyxe nocne dox0ds e xapkue nemyue OHU.

5 — 3anomeeaHue (Nokpeimue NapoM) cMekon 04Koe Npu esixode U3
Mennoao MoMeweHuUs Ha ynuuy 8 xonodHyio nozody.

6 — MomeHue (Nokpeimue NapPoOM) cmMekon o4koe Npu exode & mennoe
noMelweHue ¢ XonodHol ynuysl.

7 — OwyweHue npoxnadsl Npu esixode U3 8odbl Ha NNAXe.

3.4. HacbIlWweHHbLIW U HeHacbIWeHHbIW nap. KuneHue

Ha dpotorpachuax 1 B chunemax o GeckpalHux necyaHbIx
NYCTEIHAX MOMHO BWOETE, KaK Mano 3eneHbix pﬂGTEH’ﬁIT'I
npouapacTaeT B 3TOM Knumarte.

* Kak 3T pacTeHna «XWBYT» B YCNOBUAX NYCTEIHL C CYXUM W
HApKMM KNMMAaTOM, rae rogamv He BeliaeTt aoxaen?

Cyumecrsyer /ia BH/Ia napa: Hacsiiyennbiil M Henacstujennvii. Monexysl BOJbI,
HAXOJAIEHCA B COCY/IE, 3aKPLITOM KPBILKOH, HCNAPAIOTCS B NPOCTPAHCTBO
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ME#TY NMOBEPXHOCTBIO BOJBI M KpbImKoi. Hekoropasa wacte 3THX MONEKyn
CHOBa BO3Bpailaerca B Boxay. Hactynaer MmoMenT, KOra Yucio BEpHYBIIHXCA B
JKHIKOCTh B €IHHHILY BPEMEHH MOJIEKYJI CTAHOBHTCA PaBHBIM YHCITY MOJIEKYII,
MOKHHYBIIMX ¢ B eIMHHILY Bpemenn. Bo3HuKaeT cocTosiHue, KOTOpOE Ha3bl-
BaeTcH duxamuveckum passogeciem. B COCTOAHMH JIMHAMHYECKOrO paBHOBE-
CHA KOJTHYECTBO HHAKOCTH H [IAPA OCTAETCA HEH3MEHHBIM,

* [lap, naxodawuiica 8 QUHAMUYECKOM PARHOBECUN CO CROEU NCUOKOCMBIO,
HA3ZBIBAIOM HACHII{EHHBIM NAPOM.

Om uezo zasucam niomHocms u dasienue nacsliyennozo napa?
[IpeanonoxuM, 4TO B 3aKPBITOM COCY/IE HAXOIATCH HKH/IKOCTE H €€ HACHIIIEH-
Helii nap. Cocyn Harpesaior. C pocTOM TemrepaTypbl YHCIIO MOKHIAIDIINX
HHIKOCTH MOJIEKYJI CTAHOBHTCH OONBILE YHCIA MOJIEKYJ, BEPHYBLIMXCH B
HHaKocTh, Hapymarores amHaMuyeckoe paBHOBECHE H COCTOSHHE HACBIIIEHHS.
Ho uepes HekoTOpOE BpeMs IHHAMHYECKOE PAaBHOBECHE BOCCTAHABIMBACTCH,
OJJHAKO H3-3a YBEIHYEHHA YHC/IA MCIAPHBIIHXCA B 3AMKHYTOE NMPOCTPAHCTBO
MOJIEKYJT TUIOTHOCTE HACHIIIEHHOTO Napa HAl *HIKOCThIO yBenauuupaerca. C
POCTOM IUIOTHOCTH Napa pacTeT M ero JasieHue.

¢ [Tnomuocms u daearenue HACHIUENHOZ0 NAPA 3ACUCAM OmM memnepa-
mypui: 06€ eIUYUHBL YECAUYNEAIOMCA ¢ NOSBILICHUEM MEMNEPAMYPEL,

B cocyze ¢ OTKpBITOI NMOBEPXHOCTRIO JIHHAMHYECKOE PABHOBECHE HE BOIHHKAET,
TAK Kak 00JIbIIAA YacTh MOKHHYBIIMX HIKOCTE MONIEKY/l PACTIPOCTPAHAETCH B
OKpYyatollee npocTpancTBo. Takoi nap ABNAETCH HEHACHILYEHHBIM.

* llap, ne naxodawuiica 8 OUHAMUYECKOM PABHOBECUU CO CBOEIl HCUOKOC-
MBH, HATHEAIONM HEHACHIENHBM.

[oma ewl wacTo HabnwgaeTe NPoOLECe KMNEHWA BOOL! B HaWHWKE,

e Kax nponcxomur kunenue?
e [loyemy HarpeBaHue BOJILI CONPOBOMIACTCA XaPAKTEPHLIM IYMOM, a
HEMOCPE/ACTBEHHO TEPEe/l KHIIEHHEM IIYM yMeHblIaeTcs?

ObGopynoBaHWe : CTEKNAHHLIA COCYT, ANeKTPOHArpesaTens, BOAA, TEPMOMETD, LUTATHB.

Xop paboTtsi:

1. BkniowwTe HarpesaTenk. Habepwte B cocyq BOOL! BbiWE CEPeAMHEl W NOCTaBETE
COCYQ Ha Harpeeartenk.
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2. 3akpenute TEpMOMETD Ha LUTATUBE W, ONYCTUB Ero B cocyd, CreguTe 3a uame-
HEHMEM TEMNEpaTypel Bodbl, OAHOBPEMEHHO HABNKOARA NPoLUecs, NPoMCXoaA-
LA BHYTPM BOOI (a).

ObcyauTe peaynbTaThl
WCCnegoBaHuA;

® Kak UamMeHanTCA pasmeps
cofepHalmnxcs B Boge
Ny3bIPbKOB BO3dyXa B
NpoUecce HarpeBaHua
BOAb!, KK OHW OBWraTCA?

= Kak senyT cebn
COfiepKalLvecs B Boge
Ny3bIpLEM B NpoLecce
kMneHna? Modvemy?

BuyTpH BOjIbI BCETA NMPHCYTCTBYIOT PACTBOPEHHBIN BO3IYX H OYEHb MEJIKHE
4acTuilsl TBEpbIX Ted. [Ipu HarpeBanny BObI PACTBOPEHHBIH B HEH BO3IyX
BBIIEISAETCA B BHJE BO3AYLIHBIX My3bIPEKOB Ha JHE H CTEHKax cocy/a.
[Ipouecc HarpeBaHHA CONpOBaMIaeTCAd MCIAPEHHEM BOJBI BHYTPE 9THX My-
3bIPbKOB. TaK Kak ny3bIpbKH 3aMKHYTBI, BOJASHOI 1ap B HUX ABJIAETCA HACKI-
nieHHBIM. C MOBBIIIEHHEM TEMIIEPATYPBI AKHIKOCTH YBEIHYHBACTCH KOJIHYE-
CTBO Mapa B Kax/10M My3bIPbKE, 3HAYHT, PACTET M NABNCHHUE 1apa HA CTEHKH
ny3eipeka. B pesynsTaTe Ny3eIpbKH YBEIHYHBAIOTCH B pasMepe H 1oj
AeHcTBHEM APXHMEI0BOH CHIIBI OTPBIBAIOTCA OT BHYTPEHHEH NMOBEPXHOCTH
cOCy/la W NnojHuMaTCeH BBepX. B Bepxuux Oolee XONOJAHEIX CIOAX BOJIbI
BHYTPH NMYy3bIPEKOB NMPOHCXOAHT KOHAEHCAuHa BojagHoro napa. Ilyseipeku
YMEHBLIAKTCA B pa3Mepax H CXJIONBIBAIOTCA. JTOT MPOLECC CONPOBOK-
JIAeTCA XapaKTEePHBIM LIYMOM.

ITpu Temneparype, pasuoii 100°C npu HopMansHOM aTMochepHoM napie-
HHH, BECh 00BEM BOJIBI 34 CHET KOHBEKIIMH NPHOOPETAET OJIMHAKOBYIO TEMIIe-
parypy. Ilpu 3rom 00BEM MOAHMMAIOIIMXCA MY3LIPEKOB YAKE HE YMEHBILACT-
¢, a HaoDOPOT YBENHYHBAETCA, JABICHHE HACKIILIEHHOTO Napa B HHX CTaHO-
BUTCH 4yTh OONbIIE aTMOC(EPHOro, ¥ MY3LIPLKH, JOCTHIHYB MOBEPXHOCTH
BO/IbI, JIONAKTCA W BRIMYCKAIOT 11ap B arMoc(epy — NPOHCXOAUT KHITEHHE,

* llapoodpazosanue, npoucxodnuiee npu onpedeneHnol memnepamype
CO 6CE20 O0BEMA HCUOKOCU, HAZKIBAIOM KUNEHUEM.

OnpITEl MOKA3BLIBAKOT, YTO TEMIEPATYPA JKHJIKOCTH H Napa Ha/l HUM BO BpeMs
KHIIEHHA HE HIMEHAESTCH.

* Temnepamypy, npu Komopoi NcuOKOCmb KUNUM, HA3ZbIGAIOM memne-
pamypoii Kunenus.

B rabnuue 3.4 npuBeieHsl 3HAYEHH TEMIEPATYPEI KHIIEHHA HEKOTOPLIX Be-
IECTB NMPH HOPMAILHOM aTMOCHepHOM JaBIeHHH.
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Tabnuua 3.4. Temnepatypa KMNEHUA HEKOTOPLIX BELWECTB NPU HOPMANBLHOM aTMO-

cthepHoM AaBNeHWH.
Beuecteo L Bemectro b=t
Bomopon — 253 Pryms 357
Kucnopon - 183 Ceunen 1740
Ddmp 35 Mens 2567
Cnmpr 78 Keneso 2750
Bona 100 3onoto 2950

TemnepaTypa KMIIEHHS 3aBHCHT OT BHELIHETO JIaBJieHHs Ha xuaKocTs. C poc-
TOM BHEUIHErO JAB/ICHHA TEMIIEPATYPa KHIIGHHA YBEJIHYHMBAETCA, H HaodopoT,
MpH YMEHLUIEHHH BHEIIHETO J1aBICHHA TEMIIEPATYPA KHIIEHHA YMEHBIIACTCH.

NPUMEHWTE U3YYEHHOE
WCCNEOOBAHMWE-2 * Pewwnte 3agavy

Kawnoan ua xuakocteid L, M, N u O sasTa npu Temne-
paType kunedua. AHuokocTs L onywexa B suakocTs N,
a xuakocTe M B makocTe O Tak, Kak 3TO nokasaHo Ha
PUCYHEE.

B Takom cny4ae:

a) npu ucnapeduy xuakocty N Temnepartypa munkoctu L ymeHkluaeTes;
b) npu Mcnapexnn #uakoct M TemnepaTtypa muakocth O ymeHswaeTcn.
B kakom cnydyae TemnepaTypbl KUNEHUA MWOKOCTER BbipAKEHs! BEPHOT

= T T

N o

60°C 50°C —30°C
60°C —EU“E 50°C 80°C
50°C 60°C 80°C —30°C
50°C BO°C 60 —30°C
=30°C 60°C 80°cC 50°C

YTO Bbl Y3HANN?

Map, HaXOOAWMIACA B __ CO CBOEH MUOKOCTBIO,

Ha::]uaa 1T __. Map, He HAXOASLIMIACA B AMHAMUYE- g::f:ﬂE CIOBA

CKOM PABHOBECUM CO CBOEH MMAKOCTLIO, HA3bIBAKOT a0

__. Mpouecc napoobpasoeaHus, NPOUCXOAALLMIA H" qumunuumuuumﬁmmp

npwW onpegeneHHon TeEMNepaType co Bcero obb- [uHamuuackoe pas st

€Ma KUOKOCTH, HA3LIBAKOT __ . Temnepatypy, npM  TemnepaTypa KMneHwA :

KOTOPOW KWAKOCTb KMNWUT, HA3LIBAIOT __

NMPOBEPLTE CBOW 3HAHWA

1. OT 4ero 3aBMCAT NNOTHOCTE M JaBNeHKe HackllWeHHoro napa?

2. Ha rpadmre vaobpamena guarpamMa TeMnepaTtypa — BpeMA, OTpaxkanwlwan pe-
ayneLTaTel cOoBLWEHWA KONWYECTBA TENNOTL BOAE B COCYAE.
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| BOnpoc. Ha kakol MuHyTe, COrMacHo AaHHLIM % |
AuMarpamMmel, aakunena soga? Ji = i e e e gy
Il Bonpoc. B Kakom arperaTHOM COCTOAHWMM Ha- I

XOAMMNACH BOAA B KOHUE B-i MUHYTHIT

3. Nae TemnepaTtypa KMNEHWA BOOI:

a) paeHa 100°C; b) Hiwe 100°C; ¢) Bbiwe 100°C ?
Movemy?
1. B Mupryny (Ha Beicote 1500 M Han
YPOBHEM MOPA).
2. Ha ypogxe Mops.
3. B waxrte (Ha rnyBuHe 2000 m oT ypoaxa mopR) 8 Come (Typuma).

2 4 6 8 10 IIZI,MUH

3.5. YaoenbHas Tennora napoobpa3zoBaHus

Yrobbl NnpeBRpaTHTL XWOKOCTE B Nap, el coobllanT onpeAeneHHoe KONWMYeCcTBO
TENNoThl, NPW KOHOBHCALMK e Nap Bel0eNAeT HEKDTOPOE KONWYECTEO TennoThl.

» OT Yero 3aBMCUT 3TO KONWYECTBO TENMNOTHI?

PasinyHbIM BEHIECTBAM ClIeyeT COOBIINTE PAIHYHOE KOJIHYECTBO IHEPIHH,
9TOOBI MEPEBECTH HX W3 JKHIKOTO COCTOSHHA B mapoodpasHoe. JTa sHEprua
xapakTepusyercs (PM3MYECKOH BENIHYMHOMN, Ha3BIBAEMOI yoeisHou menio-
maoi napoofipazosanus.

10BA

INELAVDF

S DKcnepuMeHTankHO YCTAHOBMNEHO, YTO HAa NPEBpaWeHWe B nap
1 kr Bogbl NpK TEMNepatype kuneHwa Tpatutca 2,3 MOx, a Ha
npeepalleH¥e B Nap TOW Xe Macckl CNMPTa NpW TeMnepaTtype eé KWUNeHwA
Tpaturca 0,9 MOx konwyecTea TennoTel. ANA npeepalleHs B nap 2 kr Bogwl
npu Tex xe ycnoewax TpatutcA 4,6 MOx, a cnupTa ToOR Me Macckl Npw Tex xe
ycnoeuax 1,8 MOx aneprum,

OGcyawuTe pesynbTaThl MCCNEAOBAHWA:

* OT Yero 3aBMcHT KOMWYECTBD TENNOTL!, HeobxoaWMoe ana NpeepaweHya B nap

pPaznNMYHBX BMOOE MWOKOCTER?

* Koauuecmeo menjiomol, HeoGxXo0uMoe 013 NPESPAEHNUA HCHOKOCMU € Nap
HPU ROCIMOAHHOU IMEMREPAMYPE, HAZLIEACIMCA MENTOMON RAPOOOPAZOEANUA.
[Tpu anmanu3e MccreNOBAHHMA BRIACHASTCA, WTO TEMIOTa mapoobpasoBaHHs
3aBHCHT OT BH/IA JKHIKOCTH H €€ Macchl:

Q=Lm.
3necs Q — TennoTta napooOpa3oBaHuA, M — Macca KHIKOCTH, L — yaensHas
TEIUIOTA apoodpa3oBaHuA JKHIAKOCTH.
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Yaenwnas Tennota napoolpazoBaHHA ABIAETCA BEJAMMMHOH, oTpasaromei
pasMdie KOMWYECTB TEMIOThI, HEOOXOAMMBIX [UIA TIPEeBpalleHHs B map
pasIHYHBIX AHIKOCTEH OIMHAKOBOH Macchl.

dopmyna EpuHuua naMmepeHus
o =12
m KI
OnpegeneHue Onpepnenexnue

Yaeasnas Tenaora napooGpazopanus se- | (2% _ oo napooGpazopanus Ta-
uecTea — PH3IHYECKAA BETHYHHA, HHCIEHHD K

paBHas KOJMYECTBY TEIUIOTh, HeoGXomm-
MOMY JUIA NpespatieHns B nap 1 kr mui-
KOCTH NPH TEMIEPATYPE KHIEHHA.

KOH WHIKOCTH, AnA npespamenns | kr
KOTOPOH B ap NpH TEMNEPATYPE KHITCHHA
neobxoaumMo notpatuTe | % KonwuecTea
TEIMNOTEL,

YnensHas TennoTta napooOpa3oBaHHA 3aBHCHT OT poja skuMakocTH. B tab-
nMie 3.5 npuBeIeHBl 3HAYEHNA YEIBHOH TEMIoTH napoobpa3oBaHns HEKO-
TOPBIX KHIKOCTEH.

TaGnuua 3.5. 3HaqveHHA yOensHOA TENNoTH NapoobipaloBaHuA HEKOTOPLIX MWOKOCTER (NpH
TEMNEpaType KMNEHWA W HOPMAaNLHOM aTtMocthepHoM AaBneHuK).,

Beiectao L, M#/kr
Hnxnii Bozyx 0.2
PryTs 03
Sipup 0.4
Cnupt 0.9
Auakuii amMuag 1.4
Bona 2,3

KonuuecTBO TENIOTHI, BHIEISEMOE NPH KOHIECAIHH Tapa AaHHOH Macchl,
B3ATOH MPH TEMNepaType KHICHHA, PABHO KOJIMYECTBY TEIUIOTHI, MOTPaYeH-
HOMY JUIS PEBpAlleHNA B T1ap TAKO# e Macchl COOTBETCTBYIOIIEH KHIKO-
CTH MPH TOH e TeMreparype.

NPUMEHWTE U3YYEHHOE

= B taBnuue npueefeHsl 3HadYeHWs yOensHOW TennoTel napoobpa-
3apava . 3peaHus Bewects L, M u N. B nap npespalleHsl COOTBETCTBEHHO
221,42 r n 10 r 3TUx BEWECTB (NPK TEMNEPATYPE KMMNEHWRA).




?

| Bonpoc. Kakum Byaet cooTHOLWEHWe MeXy KOMMYEeCTBAMM TENNOThI, nepeaat-
HbIMI 3TUM BewtecTeam? Modemy?
A >Qu>0Qy B)Qu>Q.>Qv C)Qv>Qu>0Q,
D)2=Qu>Qv E)Q=0Qn>0Qu

Il Bonpoc. Kakum GyaeT cOOTHOLEHWE MEXOY KONWMYecTBaMW TennoTsl, Beigens-
eMbiMW B MPOLEcce NONHOW KOHOEHCALUWWM OaHHOA Macchkl 3TWX Ke Bellects?

Mouemy?
A) QL > Quy > Qy BlQu>Q0.>0Qn C)Qn>0Qu>Q0
D) QL =0Qu >0 E)QL=0n >0y
YTO Bbl Y3HANW?
KonudecTeo TENNOTLI, NOTPAYEHHOE HA KNKOYEBBIE CNOBA
npespalleHre XUOKOCTH B Nap npu KOnW4eCTBO TeNNOTL!
NOCTOAHHOW TEMNepaType, HalblBakT KoHpexcauus
__. KonuyecTeo TennoTl, NapooGpazoBanue
Heobxoaumoe ANA NpespalleHka B nap TennoTa napooGpa3oBaHna
1 Kr WOKOCTH NPW NOCTOAHHOM ¥YnenwHan TennoTa napooGpasosaHun

TEMNepaType, HaseiBawT __.
BLIOENAOLWEECA NPW __ Napa AaHHOA Macchl, PaBHO KONUYECTBY TENNoTh,
HeoBxoauMOoMY ANA _ TAKOA #e MacChl COOTRETCTBYIOWER XUOKOCTH,

NPOBEPLTE CBOW 3HAHWA
1. B Tabnuue npuBeaeHbl 3Ha4eHWA yaensHoN TeNNoTe NapoobpasoBaHWa HEKOTO-
pbiX BELLECTB.

[Py | pwp | Aivoun] Gt

300 400 520 900

| Bonpoc. [ina NonHOro NpespalleHus B Nap KaKoro M3 3THX BELLECTB, B3ATHIX NpW
OOWHAKOBOW TEMNEepaType WM B PaBHbIX Maccax, TpebyeTcR MeHblUee KONWHYecTBO Tern-
noTel?
Il Bonpoc. Kakoe w3 BeWecTs, B3ATLIX B rascobpazHoM COCTOAHMK NpW TEMNEpa-
Typax kMneHnsa, nepefacT okpy#aiowen cpeae Gonelee KONWYECTBO TENNOTEI NPK
NOMHOM NPEBPALLEHWH B HWOKOCTL NPWU HEM3MEHHOW TemnepaTtype?
a— 100 r ayetona; b—100r prymw; ¢ — 200 r cnupta; d — 200 r achupa.
2. Yro osHavaeT yTeepxaeHue: «yAensHana Tennota napoobpa3oBaHws pTyTH pae-
Ha 0,3 MOx/krs?
3. Kakoe konuw4ectso TennoTel HeobxodMMo ANnA NpespalleHns B nap 5 kr soas,
B3ATOW NPU TEMNEpPATYPE KMNEHWUAT
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3.6. BnaxHocTb Bo3gyxa

Apudh 1 ero geaylika cuaend Be4epom B
cagy v Benu Takyio Gecegy:

— Oeaywka, kakoi Byaer noroga sastpa?
— 3aeTpa Byger AokAab.

— A Kak Tel onpegenuyn, 4To saeTpa Gyger
nowaes?

— MHe ob 3tom roeopvT cama npupoga.
O6paTth BHUMaHWE Ha TyMaH B [epeBHe:
ECNA OH PacnonoXeH BbilUe OEpPEBbER,
aHauwT, 3aeTpa Gynet Aowab. Ecnuv oH
paccTunaeTcA BNU3Ko K NOBEPXHOCTU
38MNK, TO OXKWOAETCA Cyxas noroga.

* YTo o3Hauaet TymanHan noropa? Kak tyman obpasyerca?
* Boinagaer nu poca kaxaoe yTpo? Yto AaenfeTca npuyrHon eé obpasosaHna?

B Bo3ayxe Beeria npucyTeTBYeT BoaaHOi nap. On obpasyercs npu uenapeHuH
BOJIBI C TIOBEPXHOCTEH OKeaHoB, MOpeH, ozep u ap. OT KonHYecTBa BOAAHOTO
napa B BO3/yXe 3aBHCAT CAMOYYBCTBHE JIO/Ieil, JKN3Hb JKHBOTHBIX M pacTeHuii,
a TaKKe COCTOAHHE TEXHHYECKMX W CTpPOMTEeNbHBIX 00bexToB. KonmuecTso
BOJIAHOTO 11apa B BO3/YXE ONpPENeNAeT BIAKHOCTE BO3AyXa. Braxknocte BO3-
Iyxa XapakTepHiyeTca IBYMH (H3HYECKHMH BEIHYHHAMH: abcoromuasn
GIANCHOCHb H OMHOCUMENbHAA BAANCHOCMb.

* Abcomomnan erancnocms — UINYECKAR GEAUYUNA, YUCTEHNO PAGHAR
macce 600anozo napa, codepxcaweiica ¢ 1 m* sozoyxa:

m

= v
3neck p — abcomoTHAA BIAKHOCTE (TUIOTHOCTE BOJAHOTO napa), V' — obbsém
BO3YXd, M — MACCA COJEPMKAILISTOCH B BO3AYXE BOAAHOIO napa. Tak kak
Macca BojsHoro napa B 1 M° Bo3jtyxe oueHb Maia, TO eé BRIPaKaloT B rpaM-
Max. 3a eauHuLy abCoMOTHOI BiakHOCTH NpURAT | /v’

[m] 1r r
o] = V]  1m3 "M%
Pasencmeo abcomommnol eraxcHocmu p = 2(}”% O3HAYAEM, YMO 6 KaNCAoM

I a* so3dyxa codepacumen 20 2 éodanozo napa.

OTMETHM, YTO 3HaA TONBKO aOCOMIOTHYIO BIAKHOCTE, HENB3A ONPEIE/HTE, B
KAKOIi CTENEeHH HMEIOIIeecH COCTOSHHE BOAAHOTO 1Napa B BO3/IyXe OTIHYACTCA
OT cocTOsHMS Hackinenus. Eciu BojisHOIl nap B 3eMHOI atMocdepe Obin ObI
HACKIIIEHHBIM, TO BCA 3EMHAS MOBEPXHOCTE ObLIA OBl MOKPEITA HEBBICHIXAO-
HIMMH KaruisMu Bojiel. HaoBopor, eciin coiepikanne BOISHOTO Mapa B BO3LyXe
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Oyz1eT HAMHOT'O MEHBILIE, YeM B COCTOSHHMM HACBILIEHHS, TO BOSHHKHET 3acyxa,
KOTOpas HaHeceT OONBIIOH BPE NPHPOJE.
Beauvuny, nokazsgdaowVio, HACKOAbKO 80dgHOU nap npu daHHol memnepa-
mype omaudaemcs Om HACLIYERHO20 BOORHO20 NApd, NPUHAMO HAZLIEANb
OMHOCUMETBHOU 871ANCHOCMBIO.
o Omuocumenbias e1aNcHOCHb — GEUNUNGA, PAGHAA OMHOWENUIO NIOMHOC-
mu 8O0AHO20 NAPA 6 030YXe NP OAHHOL MemMnepamype K ni0MmHOCMU HACHI-
W{EHHOZ0 NAPA NPU IMOU Hee MEMREPAMYPE, BLIPANCEHHAA 6 NPOYEHMAX:

P = L. 100%.

Po

31ech ¢ — OTHOCHTEILHASA BIAXKHOCTh, P — IJIOTHOCTH BOJSHOTO Napa B BO3-
Jyxe NpH JaHHOH TEeMIepaType, p,— IIOTHOCTL HACKILIEHHOTO Mapa B BO3-
JIyXe MpH ITOH Ke TeMmieparype.
CKopocTh HCITAPEHHA BOJIBI C TIOBEPXHOCTH KOMKH YEJIOBEKA 3aBHCHT OT BJIAMK-
HOCTH Bo3ayXa. C pocToM OTHOCHTENBHOI BIAKHOCTH BO3IYyXa HCIIApeHHe BO-
Akl C MOBEPXHOCTH KOXKH 3ameiserca. B pesynsrate Hapyuiaercs TeioBoe
paBHOBECHE OPraHH3Ma, 3aTpyIHsAeTCH JbIXaHHe M CAMOYYBCTBHE He/OBEKa
yxymuaercs. [Ipy NOHMKEHMM BIKHOCTH BO3AyXa (IPH NOBBILEHHOH Cy-
XOCTH BO3/IyXa) CKOPOCTh HCIIAPEHHSA BO/IbI C KOMHOIO MOKPOBA Ye/I0BeKa yBe-
JIHYHBAETCH, OH CHIBHO IOTeeT, ryObl W clM3HcTas o0oNouKa JbIXaTe/lbHBIX
NyTeil BLICBIXAKOT, YT0 TAKKE NPHBOAMT K YXYALIECHHIO €0 CaMO4yBCTBHS.
Haubonee OnaronpusaTHO VIS AKH3HEACATEIBHOCTH Ye/I0BEKa ABISETCA OTHO-
CHTE/IbHAA BIAKHOCTE BO3myXa S0-60%.
B tabmuie 3.6 npHBeaeHBl 3HAYEHHA IUIOTHOCTH HACHIIIEHHOTO BOIAHOTO
napa pg MpH pasiHYHBIX TEMOCPATYPAX.

TaBnuua 3.6. NMNOTHOCTL HACLIWEHHOIO BOOAHOIO Napa p, NPW pasnuuHLIX TeMne-

paTypax.
£, °C p.r/m? .G p.r/m? ' por/m?

-5 3.2 7 7.8 15 12,8

0 4.8 8 8.3 16 13,6

1 5,2 9 28 17 14,5

2 5,6 10 9.4 18 154

3 6,0 11 10,0 19 16,3

4 6,4 12 10,7 20 17,3

5 6,8 13 11,4 30 30,3

6 7.3 14 12,1 50 83,0

Kak onpenensercs nioTHOCTE p BOAAHOTO napa B sosayxe? — Jlna aroro cne-
IYET 3HATb MOYKY POCH.

o Toukoii pocsl HAZLIEAIOM MEMREPAMYPY, HPU KOMOPOU COOEPHCAU{UUCA
& 6030yXe oOAHOI nap nepexodum & COCMOARNE HACKIL{EHNA.
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[Ipu oxnamaeHHH BO3AYXA 0 TOYKH POCHI COAEPHKALIMICA B HEM BOJAHOM
nap HaYMHAET KOHIEHCHPOBAThCA: 00pasyeTca TyMaH, Beinagaer poca. [Tnor-
HOCTh BOJASHOTO Tapa B BO3JyXe NPH TOYKE POCHI CTAHOBUTCH PaBHOI
IJIOTHOCTH HACBILIEHHOTO Mapa.

NMPUMEHWUTE U3YYHEHHOE
WCCNEQOBAHME
1. OTHocUTENBHaA BNaMHOCTE Bo3gyxa 80%, a TemnepaTypa 4°C.
3apava YemMy pasHa NNOTHOCTE BOOSAHOrO napa B so3gyxe? MNMNOTHOCTb
- r
HackILWEHHOro napa npy 3Tol TemnepaType pasHa 6,4M—3.

2. TemnepaTypa Bo3AQyxa B koMHaTe o6bémom 100 m* pasHa 20°C, a eé BNaxHOCTs
paeHa B0%. Cronkko rpaMmos BOAbl COABPMWTCA B BO3QYXe?

YTO Bbl Y3HANW?

Hanuwute acce Ha Temy «BnaHOCTL BO3myxa», KNKOYEBLIE CNOBA.

UCNOMNB3YA KNIOHEBLIE Croea. Tovka pockl
ABCONIOTHAN BNAKHOCTE
BoasHo#h nap
BnamHocTe BO3AOYXa

OTHOCHTENLHAA BNAXHOCTL
NPOBEPLTE CEOW 3HAHUA

1. Kakwe u3 BulpaeHWin «abcomomHyan enamHocmbey, «MOYKa POCKI® W «OMHOCU-

menbLHan enasHocmes CNeqyeT HanWMCaTk BMECTO TOYEK B AaHHbIX BHPEH{BHHH)E?

l. ... — Macca BOOAHOM Napa B rHammax, CoOepXaLLanca B AaHHbIR MomeHT B 1 M° Boaayxa.

Il. ... — OoTHOWEHWEe NNOTHOCTW COOEpPMALLErocs B BO3OyXe NpM OaHHOW Temne-
paType BOOAHOMO Napa K NNOTHOCTW HACLIWEHHOMo BOAAHOMD napa npw ToW e
TemMnepatype, BulpaxeHHOE B NpOUEHTaxX.

lll. ... — TemnepaTypa, NpW KOTOPOWH COdepXallWACA B BO3AyXe BOAAHON nap nepe-
X0OOWT B HACLILEHHOE COCTORHWE.

MonaTre AGconwoTHan Touka pocel
: | Il
I |

3. Kakoe BNWAHWE OKa3LIBAET BNAMHOCTL BO3AYXA Ha MWIHEOEATENEHOCTL Yenosexa?
4. MNovemy Npu NOBLILLEHWK TEMNEPATYPEI OKDYXELWER cpefbl PACTET 3HaYeHue
abconTHON BNamHOCTH BO30yxa?
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3.7. NMpubopbl ANA N3MepeHUsi BNaXXHOCTU
H T PEE it
a pUCYHKaX NOKa3aHbl NOKPbI- 4
TaA NNeceHLIo CTeHa KOMHaTLI, yirt | j. |
BCTOTEBLUEe OKOHHOE CTeKNo, T el e
BbICOXLEA NOBEDXHOCTE NOYBLHL.

7

¢ B 4em NpU-KHa BOIHWKHOBEHWA 3TUX ABNEHWA?
e HAcKoNLKO BAMHO WAMEPEHWE BNAMHOCTH BO3AYXA
[oma, B knacce?

BrnaxHoCcTh BO3/yXa HIMEpseTcs CleUHAIBHEIMI NpHdopaMu — 2uzpomem-
poMm W ncuxpomempom. I'peueckoe CI0BO higros — 03HAYAET «BIAKHBIN»
(HHIAKHIT), & pSixros — «XON0IHBIHY,

* KoneHcanuouuLIi FrUrpoMeTp

C ero noMoumso onpeaenserca Touka pockl. KoHIEHCAUMOHHBIH rHrpoMerp
COCTOHT M3 METAUIHYECKOTO 1HiHHApa (1) ¢ 3epRaibHOH nepeHei creHkoii (2).
B umunuuap sanuBaloT OBICTPOHMCHAPAIOILYIOCA AKHAKOCTE — 3pup (3) u
onyckawT B Hero TepmomMetp (4). B uMamuap Tak#e ONycKaloT OJIHH KOHEell
TPYOKH, ApyToii KOHEll KOTOPOi NPUCOETHHEH K pe3HHOBOI rpyie (5) (a).

(a) (b)

4. Tepmometp
i \ I MeTtannu4eckinia -
¥ | I uMaMHMap ";

o PeawHosan rpywa

2 OTNONMpOBAHHAA NEPEaHAR CTEHKA

[1py oMo pe3sHHOBOi rPYLIN NPOIYBAIOT BO3AYX Yepes HPHP H YCKOPAIOT €ro
HenapeHne — HpHp OXIUKIAeTCA M OXIaKIaeT WiMHIp. B kakoii-To MoMeHT 3ep-
Ka/lbHas MOBEPXHOCTh LMJIHH/IPA 3an0TeBaeT — Ha Heil 00pa3syloTea Karii pockl.
3HauMT, BOJAHOH 11ap Nepeiies B COCTOAHHE HAChIIEHHA. TepMOMETp B 3TOT MO-
MEHT NMOKa3bIBAET TEMIEPATYPY, COOTBETCTBYIONIYIO TOUKE POCHL 3HafA TOYKY po-
Chl H TEMIIEpPaTypPy BO3IyXa H HCIOIB3YA ClCHHATLHBIC TabMHLB! (CM.: TabIHLIBL
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3.6 1 3.7), MOAHO ONpeneTHTL abCOMOTHYIO H OTHOCHTEITBHYIO BIAKHOCTE BO3/TY-
xa. OTMeTHM, 4TO Kakoii OBl NPHRIEKATEHHOH HH Ka3alach BOZMOKHOCTE TIPO-
BOJIHTL MCCJIEZIOBAHHA C TIOMOILBID TAKOTO THIPOMETPA, H3MEPEHHA MOTYT OKa-
3aThC HETOYMHBIMH. B Hacrosulee Bpems [Uig Oojiee TOYHOMO M MIHOBEHHOIO

H3IMEPEHHA RIAKHOCTH BO3IYXA HCNONBIVIOTCA LMppoBkIie THrpoMeTpri (b).

Temnepatypa Bo3ayxa pagwa 20°C, a onpegeneHHas ¢ nomo-
o | WL FMIPOMETPa TOYKa pockl pasHa 8°C. Onpegenwute OTHO-

CUTEMNbHYIO BNaXHOCTL BO3gyXa.

O6bLACHEHWE pelueHHWA:

Mo Tabnuue 3.6 onpedenseTcA MNOTHOCTE HACKIWEHHOTD BOOAHOMD

napa e sosnyxe npu 20°C (p, = 17,3 %} W MNOTHOCTE BOOAHOMO Napa
npu Temnepatype 8°C (p = 8.3 M%} (npw Temneparype 8°C sogaHo# nap

B BO3AyXE NEPEX0OMT B HackIWeHHoe cocToaHue). [lanee BEMMCNAETCA
OTHOCHTENEHAA BNAKHOCTE BO3Ayxa npu 20°C,

833
@ =2100% = —M=100% ~ 50%.
Po 17.3 1‘
[ P Temnepartypa Boagyxa paeHa 18°C, a onpegeneHHan rMrpoMeT-
=apat '_'| poM To4Ka pockl paBHa 10°C. OnpegenvTe OTHOCHTENBHYIO
BRaXHOCTL BO3AyXa.

OBcyauTe pesynbTaThl MCCNeAOBaHWA:
= [pu Kakol TemnepaType OTHOCUTENBHAA BNAXHOCTE BO3Ayxa Bonewe: npu 20°C
wunu npu 18°C?

Heuxpomemp — em€ oaun npudop, no3BoAE-
HOIHH H3MEPHTE OTHOCHTEIBHYH) BJIAKHOCTH
Bo3ayxa. [lpwaumn ero paboTwl ocHOBaH Ha
OXJIAMICHHH Henapsiiomeica soasl. [leuxpo-
METP COCTOMT M3 JIBYX OJIHHAKOBBIX TEpPMO-
MeTpoB. OIHH H3 HHX H3MEPACT TEMIIEPATYpPY
Bo3ayxa. Huskuuii konew apyroro tepmomerpa
0OMOTaH TKaHBIO H OnylleH B Boay. Menapaio-
IAACA HKHAKOCTh OXJIAMKIAETCA, MOITOMY M0-
Ka3aHHA 3TOr0 TEPMOMETPA HHMKE MOKa3aHui
CyXoro TepmomeTpa (c).

Yem cyme Bo3ayx (MeHBIIE €ro BIaKHOCTE),
TeM HHTEHCHBHEE HCIIAPASTCA BOJIA C BJIAKHOH TKaHH H TEM HHKE NOKa3aHHA
BJIAXHOTO TEPMOMETPA — Pa3HHILA MOKA3aHHH TepMoMeTpoB Oy et Gonbiie.
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Eciin BonsHoil nap B BO3/IyXe HAXOAHTCA B COCTOAHHH HACHILIEHHA, TO BOJIA
C TKaHH He OyaeT HenapAThCA H MOoKazaHHa 00OHX TepMOMeTpPoB OyayT 01H-
HakoBbl. OTHOCHTENIBHAS BIIAXHOCTL BO3AyXa npu 3toM Oyaer 100%. 3ua-
YMT, Pa3HHULA MOKa3aHWH TEPMOMETPOB 3ABHCHT OT OTHOCHTEILHOH BlaK-
HOCTH BO3/yXa. 3Had PasHMILy NOKa3aHHI CYXOro H BIQKHOIO TEPMOMETPOR,
MOKHO ONPEIETHTE OTHOCHTEILHYH) BIGKHOCTE BO3IYXA 10 CHEIHATBHBIM
TICHXPOMETpHYECKHM Tabiumam (cm.: Tabnuna 3.7).

Ta6nuua 3.7. MNcuxpomeTpuyeckan Tabnuua.

Mokasanns PasnocTs nokasannil cyxoro 1 BIGKHOTO TepMosMeTpos, °C !

wp?:ma. 0 | 1 2 |3 | @ | s |6 || @] 2| to
C OTHOCHTE ThHAR BIAKHOCTL, Yo [

12 100 | 89 T8 68 57 48 38 29 20 11 4

13 100 | 89 79 69 59 49 40 31 23 14 6

14 100 | 89 79 70 &0 51 42 34 25 17 9

15 100 | 90 &0 71 61 52 4 36 27 20 12

16 100 | 90 81 71 62 54 46 37 30 22 15

17 100 | 90 81 72 64 55 47 k) 12 24 17

18 100 | 91 82 73 635 56 49 41 i4 27 20

19 100 | 91 82 74 65 58 30 43 35 29 22

20 o | 91 83 74 G 59 51 44 37 an 24

21 100 91 83 75 67 6 52 46 9 32 26

22 100 | 92 83 T6 68 &l 54 47 40 34 28

23 100 92 54 76 69 fl 55 48 42 36 30

24 100 92 4 7 69 62 56 49 43 37 3l

25 100 [ 92 84 77 70 63 57 50 44 38 33

NMPUMEHWUTE M3YHEHHOE

MCCNEOOBAHMWE-2

Hmnnbayn NCHXPOMETPUHECKYI0 Tabnuuy, onpeaenyTe, OTHOCUTENBHYIO BNaMHOCTL
BO3YXA N0 NOKaIaHWAM NCMXPoOMeTpa, WaobpameHHoro B y4ebHuke (cMm.: puc. c).

YTO Bbl Y3HANKW?
BnamHocTe Bo3gyxa wamepaetca npubopamm, KNO4YEBLIE CNOBA
HasblBaemelMKM __ W __. _ onpedenseTcH KoHaeHCaUMOoHHLIA rurpoMeTp
HenocpeacTeeHHo . MpuHumMn paboTsl Wcnapiowancs Boaa
NCUXPOMETPA OCHOBaH Ha OXMNamOeHun . TI '“m“mm""p

FurpomeTp
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NPOBEPLTE CBOW 3HAHWA

1. Uemy Byget pasHa OTHOCUMTENLHAA BNAMHOCTL
BO3YXa, ECNKW COAepPMALLMACA B HEM BOOAHOM
nap nepeiger B COCTOAHWE HACLILLEHUA?

2. Kak ¢ NoMOLLEK KOHASHCALMOHHOMO rUrpoMeTpa
onpeenseTcs To4Ka pockl?

3. OBBACHUTE 3TY 3aBUCUMOCTE. NOYEMY C POCTOM
BNaXHOCTH BO3AYXA YMEeHbLWIASTCA pasHuua
MEXOY NOK3aIAHWAMK CYX0ro M BNaxHOr TepmMo-
MEeTpOB NCUXpomeTpa?

4, Ha pucyHke waobpaxeHsl ABa TepMOMETPa, MC-
nonba3yeMsle ANA onpegeneHua OTHOCUTENLHOR
BNaXHOCTH BO3AyXa B KNACCHOW KOMHATe.

| Bonpoc. CkonbkMM NpoLEHTaM paBHa OTHOCW-
TEenkHaA BNaxHOCTL BO3Oyxa B Knacce
(cm.: Tab. 3.7)?

Il Bonpoc. Croneko rpagycos GyaeT noka3siBate
BNamHbid TEPMOMETP, ECNW NPY TOR He Tem-
nepaType OTHOCWTENbLHas enawxHocTe Byper
pasHa 68% (cm.: Tab. 3.7)7?

2. B yem 3aknioyaeTcs (hManYeckUid CMLICH YOSNLHOR TENNOTL NNABNEHWAT

1 — ¥YoeneHas Tennota NNasNeHns NoKa3biBaeT, KAKDe KOMNWYEecTBO Tennotsl
TPaTUTCA Ha NNaeneHWe KpUcTanna eQMHUYHOW Maccel NpW Temnepartype
NNaeneHus.

2 — ¥YpenwHasa Tennota NMaeneHWA NMoKa3biB3eT, KaKoe KONMWYECTBO TENNOTEI
TPATUTCA Ha MNNABNEHWE KPUCTanna NpOW3BONBHOW MAacckl NpW TEMNEe-
paTtype nnaeneHuA.

3 = YoeneHan TennoTa NNaeneHWA NOKa3kIBaeT, Kakoe KONWYecTBO TennoTel
BLIOENASTCA NPW OTEEPASBAHWM EO0WHWYHOWN MacChl HMOKOCTH NpY TeMne-
paTtype oTBEpAEBAHWA.

4 — YgensHana Tennota NNaeneHWA NOKa2LIBaeT, KaKkoe KONWYECTEO TEnnoThl
BbIZENASTCA NPW OTBERAEEaHUN NPOU3BONEHOW MACcCkl MUOKOCTH NpY Tem-
nepaType oTEBEpASBaHWA,

AlTtoneko3  B)toneko2 C)1wu3 D)2ud E)Tonsko 1
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3. JaHel rpaduim TeMNeparypa — BpeMA ONA NPoLeccos HarpeesaHia ONoBa M CBWHLA.
| Bonpoc. B kakom arperaTHoM COCTORHWMM Bbinn: ¢ o¢
cBMHel, Ha ydacTke rpacdwmka AB v onoso Ha 4

y4acTke rpachuka DE? 435
Il Bonpoc. Movemy yyactoxk DE pacnonomeH Huxe
y4acTka AB? 327
ll sBonpoc. Kakoi metann Ha4an nnaewTbCR 5.
paHbwe?

IV Bonpoc. Kaxoi meTtann pacnnaeuncs noawe? 232

V Bonpoc. YeMy paBHsl TEMNEpaTypLI NNABNEHUA
CBMHUA W onosa?

VIl eonpoc. YTo nokasbiBaldT y4acTkM rpacukoe
BC n EF?

4. Npwn oBcyxaeHwax B rpynnax Apudy, HaspuH u
Torpyn BeiCKa3anu cnegyowue NpegnonoxeHna.

HazpwH: Torpyn:

Apudy: - MNpu yeenu- — HMcnapenue — WMcnapexue
YEHHKA NNOWaaW NPOMEXOAMT NpK NpoMCXoauT
NOBEPXHOCTH HKUd- noboR C NOBEPXHOCTA
KOCTH YBEMWHUTCA W WIAKOCTM.

KTO M3 y4awmxcA BbICKa3an BEpHOE BbipaxeHwe?
A) Apnch w Torpyn B) Toneko Haapud  C) Haapus v Torpyn
D) Apwdp, Haspuu v Torpyn  E) Toneko Apucp
5. HaspuH xo4er onpeaenuTs, ABNAETCA NKU TEMNEPATYPA KUNEHUA OTNIMHUTENEHEIM
cBOWCTBOM BewecTtea. [na onwita oHa swbpana xumakocty L w M ¢ Temnepa-
Typami kmnenwa 60°C w 35°C cooteetcteeHHo. lMNposeaeHWe Kakoro akcne-
PUMEHTA NOMOMKET HazpuH BLIACHWUTL, PA3NUYHEl NK TEMNEPATYPLI KUNEHUA 3TUX
WUAKOCTEN?
1 — Hanue xuorocty L v M B oguHakoBwie npobWpKKM W Harpeeas Ha NNameHu cnup-
TOBKW, MAMEPWTE TEMNEPATYDY UX KMNEHWRA,
2 — Hanue xmakocTd L u M B paanuyHeie NnpoBuprK M Harpeean WX Ha NNamMeHyu cnup-
TOBKW, M3MEDPWUTE TEMNEPATYPY, NPW KOTOPOW MWAKOCTH HAYWMHAKT KMNETL;
3 — MaMepRA KONWYECTBO TENNOoThI, KoTopoe #uakocTk L u M nepenatT okpyxaio-
Wel cpene Npy TEMNEPATYPE KUNEHWS,
4 — HanWBe X¥MOKOCTL L B npoBupky v Harpeeas ee Ha NNaMeHn CIMPTOBKW, WAMEPWUTL
EpPeMSA, NOTPa4YeHHOEe Ha NOMNHOe NpeEpaLleHne eé B nap.
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OBOBLUAKLUME 3A0AHWA

1. Ckonbko onoBa, B3ATOrO NpM TeMnepaType NnasBneHWs, MOMHO pacnna-
BUTb, noTpatue 2,95 Mx konuyecTsa Tennotol (4=59 kw/kr)?
A) 20 kr B)30kr C)40kr D)50kr  E)6Okr

2 Ha pucyHke nzobpameH rpatMK M3IMEHEHWA TEMNEPaTYPk! CEMHLA OaHHOW
Macckl ¢ Te4eHWeM BpemeHn. OTEeTLTE Ha NPUBEOEHHBLIE HUXE BONPOCHI:

LE'C1
3404

3274

A
0

£, MHH,

| Bonpoc. Kakue y4acTkn COOTBETCTBYIOT YBENWYEHMID U YMEHLIUEHWIO BHYTPEHHER
IHepruu ceuHUa?

ll Bonpoc. Kakie y4acTki COOTBETCTBYIOT NPOUECCY NOMyHEHMA CBMHLIOM KanW-ecTsa TennoTh
W, HaoBOoPOT, NPoUECCY NePenaqM KoNM|ECTEA TENMNOTLI B OKPYHaIOLES NPOCTRaHCTBO?

lll Bonpoc. Kakve npouecckl XapakTepuayloT COOTBETCTBEHHO YYacTku rpadmka
CD, DE v EF?

IV sBonpoc. B kakom arperatHom cocTosHWM ByOeT cBWMHEW NpW TemnepaTypax,
COOTBETCTEYHOWMX Tovkam B 1 G rpadcmka?

V Bonpoc. B Kakom arperatHoOM COCTOsHWM BynoeT cBWMHeU NpW TemnepaTtypax,
COOTBETCTEYHOWMX Tovkam C u F rpacmka?

VI Bonpoc. Kakwe Npouecchl xapakTepuayroT y4acTiv rpacmka AB n GH?

3. Kakoe KONMYecTBO TENNOTLI HeobXxogMMO ANA NONHOro NNABNeHUA Megu
mMaccoi 2 kr, B3ATOR NpWU TemnepaTtype nnasneduna (A =180 kOw/kr)?
A)180 k0w B) 360 k0w  C) 240 wdx D) 420 k0x E) 300 wx

4. Kak npoTexkaeT TennooOmMeH BelWecTBa C OKpY¥alolen cpegoid np1 Mcnape-
HMMW XUOAKOCTHM W KOHOEHCauMK napa?
A) HMOKDCT, MCNAPAACH, OTAAET TENNO; Nap, KOHOEHCUPYACH, NOMYYAET TENNO.
B) HuakocTs, Mcnapaack, NoNy4aeT Tenno; nap, KoHOEHCUPYACE, OTAAET Tenno.
C) HokocTs, MCNapAACL, M Nap, KOHOEHCUPYRACH, NOMY-AaoT Tenno.
D) AokocTs, MCNapAACL, W Nap, KOHOEHCUPYACH, OTAAK0T TENNO.
E) MNMpi ucnapeHuy MUOKocTH K KOHOEHCALWMK Napa TennoobMeH HE NPOMCXOOMT.

5. B tabnuue npUBefeHbI TEMNEpaTypkl OTEEDOEEaHWA U KMNEHWA YUCTLIX Be-
wecte L, M, N 1 O npn HOpMankeHbIX YCNOBMAX. 3T BEWECTBa HarpeBaKkTcA
—25°C go Temnepatypbi B0°C.

T = T

=1=11
L

=

I
-
=
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| Bonpoc. Kakoe BeLecTso npu TakoM MIMEHEHWW TeMNepaTypbl M3MEHAeT caoe
arperaTtHoe COCTOAHWE, Nepexods M3 TBepAOro B XWAOKOe, 3aTeM W3 KWOKOro B
rasoobpasHoe?

A) Tonsko L B)toneko M C)roneko N  C)toneko O E)Mu O

Il Bonpoc. Kakoe BEWECTBO NpY 3TOM W3MEHEHWW TEMNEPaTypbl NEpexoauT U3
WWAKOTO COCTOAHWA B rasoobpasHoe?

Altoneko L B)Ttoneko M C)toneko N C)toneko O E)Mwu O

6. Acacp, @apax 1 Xam3a B0 BpeMA NpakTHYeCKoOR paboTel HarpeBanu Hag nna-
MEeHEeM CNMPTOBKM BOAY B MEH3YPKE W KaXabie 3 MUHYTLI M3MEePANKU U OTMe-
yanu B pabouux nucTax TemnepaTtypy soasl. NocTpoue Ha ocHoBe MaMepe-
HUI rpadhvK 3aBUCMMOCTH TEMNEPaTYPLI OT BPEMEHH, OHM oBpaTnmK BHK-
MaHWe Ha TO, 4TO B TedeHue nepebix 10 MUHYT TemnepaTypa BoAb! NOBbLI-
Wanack, HO 3aTeM HUKaKMX M3IMEeHeHWA He Habnoganocs.

S r— R
3 & 910 £, MUH,

Kamablia ua y4eHMKOB NO-CBOEMY OBBACHAN NONYYeHHLIA rpadve:

Acadh — KONWHeCTBO TENNOTLI, NEpedaHHoe BOAE, B | yactu TRPATUTCA Ha UIMEHEHKE
ero cocToaHua, a so |l yacTtu Ha Harpesadue.

@apax — KONWYECTBO TENNOTLI, NepegaHHoe soae, & | YacT TpaTMTCH Ha ero Harpe-
saHue, a o |l YacTk Ha M3MEHEHWE ero COCTORHMA.

Xamaa — B | 4acTv rpachuka BoOA TPATUT NOMYYEHHOE W3BHE KONMWHECTBO TENNOThl Ha
HarpeBaHWe N0 TeMNepaTypel, MPM KOTOPOA NPOMCXOOWT M3MEHEHWE arperatHoro
COCTORHWA, TEMNEPaTypa Boabl NoBLILLEeTCA — | HacTs rpadwka. Npu QOCTWHEHWW 3TON
TEMNEpaTyphbl NOMYYEHHOE KONWYECTBO TENMNOTHI TPATHTCA Ha M3MEHEHWE arperaTHoro
COCTORHWA — TEMNEPaTYPa BOAkI NPW 3TOM He uameHseTcA — |l yacTs rpadwmka.

I Bonpoc. K1o BepHo o6bAcHUN rpaduk 3aBMCUMOCTH TEMNEPaTYpLl BOAL! OT Bpe-
MeHn?
Il BOonpoc. Kakomy arperatHoMy COCTOAHWID BoAkl cooTeeTcTeyroT | v Il wacTu rpa-
thuka?

7. BbluMcnuTe KONW4YecTBO TennoTbkl, NepegaHHoe cnUpTy maccon 1 kr gnAa
npeBpaleHnn ero B nap Npu NocToAHHOW TemnepaTtype? (L = 9-10° Owdkr).

A)500k0x  B)600kOx C)700k0x C)800kOx E) 900
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TENJIOBbIE
OBUTATE/IU

4.1. Tennosoi asuratens. KoathduumeHT
nonesHoro OencTBUS TENMOBOrD
Aeuratens

4.2, MNapoean TypbuHa

4.3. Aeurarens BHyTPEHHETO CropaHiisi

4.4, PeakTUBHbIA gBUratens

4.5. Tennosble gsUraTeny u oxpaHa
OKpYy*awLuen cpeabl

* OBobwawwme aagaHus



. e
4.1. TennoBown gBuUrartensb.

KoadpduumeHT nonesHoro oencreus
TennoBoro Asurarens

ﬁ) = Y10 AENAeTCA OOWMM ANA pasnu4YHLIX BWOOB
TpaHcnopta?
"" « 3a CUET KaKOTo BUAA 3HEPTUW COBEPLUAETCA
b MEXaHWYECKOE ABMKEHWE 3TUX TPAHCNOPTHLIX CPEacTe?
a “"'

WCCNEOQOBAHWE-1 W * [pocTon TennoBoW gBAraTenb
’

OGopyposanme: npobupka, CIMPTOBKA, WTATWMB C Nankoi, npobka, eoaa (40-50 mn).

Xopg paBoTtel:

1. Haneiite B npoBupky BOOLI W NNOTHO 3&kpoHTE &8
n A,

2. YrpenuTe npobupky B Nanke WTaTWEa, Kak Nnoka-
38aHO Ha PWCYHKE, W HArpeBailTe Ha NNameHu
cnUpTOoBKW. [OMOMTECE 32KMNAHWA BOAbL! U Npo-
CneguTe 3a NPOMCXOOALLMM ABNEHWEM,

OBcyauTe pe3ynbTaThl MCCNEA0BAHWA:

* Y70 BB HABNIOQANW NOCNE TOro, KaK Boda B Npo-
Bupke sakunena?

* Kakve npeBpalleHWA JIHeprii NpPOoW3cLUNWM BO
BpPEMA IKCMEePUMEHTa: Ha YTo BbIN0 NOTPAYEHO KONWYECTBO TENNOTEl, NepenaH-
HOE NNamMeHeM CrMpTOBKW Bogde B npobupke?

Er il

Cosnanune mennossix dsueameneli, KOTOPbIE COBEPIIAIOT MEXAHHYECKYIO pa-
60Ty, HCTIONB3YA BHYTPEHHIOK IHEPrHIO PAa3IHYHBIX BHI0B TOIUIHEA, IPOH3-
peno B Hadane XVIII Bexka Hay4yHO-TEXHHYECKYIO peBoiolHio. Jlurarenn
BHYTPEHHEr0 CropaHus (KapOropaTopHeli M JIM3ENBHBINH), MAPOBLIE H ra30-
Bbl€ TYPOHHBI, PEAKTHBHBIE JBHIATEH ABIAIOTCA PA3THYHBIMH BHIAMH Ter-
noBeIX AHrareneil. bes atux apurareneii He ObIO OBl TENIOBEIX NEKTPO-
CTaH1Mii, aBTOMODHIICH, CAMONIETOB, KOCMHYECKHX pakeT, kopabneH, noko-
MOTHBOB, TPAKTOPOB, 3CKAJIATOPOB H MHOTHX JIPYTHX YCTPOHCTB.

» Tennosoii dsuzamens — ycmpoicmeo, npespaiiaouiee HymMpeHHiow
IHEPZUIO MONTUBA 8 MEXAHUNECKYIO IHEPIUIO.
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* B npunnune paborsl BCeX BHIOB TEIJIOBLIX IBHIATEICH
NPHCYTCTBYET 00HIan 3aK0HOMEPHOCTh

Tennoeble ABHMTaTeNM COCTOAT M3 TPEX 4acTeil: wazpesamens (WCTOMHHK Tell-

JIOTHI, BBIIENAEMOIT IIPH CTOPaHHK TOTUIHBA), pabowee meio (nap WK NPOAYKThL

CropaHus TOTUTHBA) M Xoroowrshuk (OKpyxawowas cpena — ammocdepa). [leii-

CTBHA COCTARHBIX YacTeil obecneynBaoT OecrpephIBHYIO paboTy JIBHTATENA:

1. B npouecce paborsl ABHraTens pabodee Telo NoMy4yaeT OT HarpeBaTens
ONPEEICHHOE KOMHYECTRO TenaoThl Q.

2. Hexotopas vacTh KOJIMYECTBA TEIUIOTHI, MOJYYEHHOH OT HArpeBaTesns,
TPATHTCA HA COBEplIeHHe MeXaHH4eckoil paboTel (A) paciuHpAOILIHMCH
NpH HarpeBaHuH pabodnM TeIoM, a HMEHHO Ha [PHBEJIEHHE B JIBHKEHHE
MOJIBHIKHBIX YacTei ABHraTens (nopueHs, Baa TypOHHEI U Ap.).

3. llpouecc pacmiMpenns paboyero Tena npotexaer odeHs OpicTpo. Kam s
pa3s nocje paciiperns padodee TeIO clelyeT BEPHYTh B lIEPBOHAYAILHOE
COCTOSHHE: OHO JIOJIFKHO CHATHLCA, a POLIECC A0KEH CHOBA IOBTOPHTLCH.
Caunmasnce, pabouee Tes10 nepeiaeT XonoAHIbHHKY ONpeIeIeHHoe KO-
decTBO TemnoTsl Q; (Q; < Q). 3HayuT, BO BCEX TEIUIOBBIX JIBHraTENaX
TOJBKO 4acTh BHYTpeHHeH sHepruu tomumea (i — (Q2) Tparurcs Ha
cosepuieHne pabouuM TenoM nonesHoi padotsl (An):

Ay =0y = Q,.

Taxkum obpazom, paboTa NPOH3BONBHOIO TEILIOBOTO JABHTATE/A COCTOWT W3

NOBTOPANIMXCA yukioe (Ip.rped. cloBo kiklos 03HAYaeT «OKpPYNCHOCHIEY,

«3amrnymotil npoyeccy). CxeMaTHYECKH NPOLIECC MOKHO M300pasnTh ciie-

ayomum obpasom (a).

(a) XONOAMNBHUK
(orpymarowan cpeaa — atmocdepa)

Baxknoil xapaktepucTHroil moboro TennoBoro ABuratens seisercs kodphu-
ument nonesdoro aeiicreus (KILL). KILT nokasmeaem, kaxas sacmis Hepul,
NOIAVHEHHOU OM HAZPESAMENA, MPAMUMCH HA COBEPUIEHUE NOTEIHOU pabombi.

* Koaghghunyuenmom noneznozo delicmeun meniogozo 08UZamen HAILIGAIOM
OMHOWENUE COBEPUIEHNON DeU2amenem ROAeIHoU padomsl K KOIu4ecmey
mMenaontbl, ROY4EHHOMY O HAZPEsamens.,
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KI1/1 oGo3nagatoT rpeveckoii Oykeoii 1) (31a), OH BeIpakaeTcd B MPOLIEHTAX:

n = A, 100%

0 '

HITH

@=Q oo
Qs

[Toericute KIIJ] Ternosoro aBHrarens MoHO, YBEJIHYHE KOJIHYECTBO Tell-
JIOThI, NOJYYaEMOe OT HarpesaTels, H YMEHbIIHE KOMHYECTRO TEIUIOThI, OT-
IABAEMOE XOJOAHIBHHKY,

NPUMEHWUTE U3Y '-IEHHOF

MCCNEOOBAHME-2 * PewwnTe 3apavy

Ha coeepiuexie nonesHon paBoTtel 2,2 - 10%*k/lx Tennosonh ABWratens Wapacxoao-
san 2 kr GeH3uHa. Beivucnute KN atoro Asvratens (yaensHas TennoTa cropaHws

BeHauHa 4,4 - 107 25),
Kl

O6cyanTe pesynbTaThl MCCNEN0BaHWA:

 Kakan 4acTb BHyTpeHHEen aHepriu Tonnuea Bebina NnoTpadeHa TennosbIM ABKra-
TEeNem Ha COBepLUEHWE NONeaHo paboTel?

« Kakosa chuandeckan cyTe KM Tennosoro asratens?

YTO Bbl Y3HANKU?

YCTPOWCTBO, NPEBPAaLULAIILEE BHYTPEHHIOW
JHEPIMKD TONNWEa B MEXaHWYECKYID) SHED- NOORMARI

MK, Has3elBaeTcA ___. Bce Tennoeele gBu- PaSoues TeNo

raTenu CoCTOAT M3 __ (MCTOYHWMK TENNOTHI), KoShLMENT NONB3HOrD ASCTENA
__ (nap wnu npogykTel CrOpaHyMA TONNWBA) Tennosow aBWraTens

v __ (okpyxalollas cpena — atmocdepa).  Harpesavens

OTHoweHue COBEpLWAasMOl TeNNOBLIM OBK-

ratenem NoneaHomn paﬁu'ru K nony4yaemoMy WM OT HarpeeaTtensa Konu4ecTey Ten-
NOThl HA3LIBAETCA __ TENNOBOrO ABUraTens.

KNOYEBLIE CNOBA

NMPOBEPLTE CBOW 3HAHWA

1. Yto ABNRETCA HarpeeaTenem, pabodumM TEnoM W XOoNoOWMNBEHWKOM B NPOCTOM Ten-
NOBOM [ABWraTene, COCTORLLEM W3 Npobupi M cnupToBiwm (cM: Mccneposanue -1)7

2, Kakasa nocnegoBaTensHoOCcTe 0eRcTeud obecnedneaeT YMKNMYHOCTE paboTtel
TEnNoBOro AsUraTena?

3. KNQ tennosoro gsuratens pased 50%. Yto ato oanavaet?

4. MoXHO NK ¢ NOMOLLLH TENNOBOTO ABUraTens NpeBpaTHTE B MEXaHWHECKYHD
SHEPTMID BCH BHYTPEHHIOW 3Heprvio Tonnwea? OteeTt obocHynTe.
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4.2. Naposas TypbuHa & )a,

\ A

Ha pucyHke wsoGpaweHa cxema yc- o

TpoicTEa 3dMpHOro TENNOBOIO ABMra- | 5
By .

Tena. Tpu cTeknsHHbie TpyBrn A 3a- %

kpenneHs! Ha Gapabade C, uMerowem
ock BpaleHna. B Wwapukax Ha koHuax -,
Ka#aod TpybKW HaxooWTCA CepHbIA
amp (B, By, B, By, Bs, By).
YacTs BapabaHa, pacnonomeHHan HKE OCH BpalleHws, norpykeHa B Bak D ¢ Tennoi
Boaoi (3540°C).

» O6bACHUTE NprHUMN paboTel gBUraTens,

» B kakom HanpaeneHuu epawaetca Gapaban?

= byget nu paGotate ABMraTenk, ecnu Boe ero Wwapukn ByayT norpyweHs! B Bogy?

-~
[

. MG,E[E‘I‘I-I:H] KaKomn YCTaHOBKW ABNAETCH 3TO

WCCNEOOBAHUE- yCTPOHCTEO?

\

OGopyposanue: Hebonbluan konba, waorHyTan Tpybka manoro
AuameTpa, NpoaeTan Yepes peauHosyo npobiky, CNMPToBKa, WTATUE C
nankoi, Npobika, TOHKaA CTanNLHAN CNULA, NTUYLW NepLS, WWNO,
MEOHES MMK anioMuHMesan npoeonoka (50-70 cm), soga (70-100 mn).
Xog pabotei: 1. Haneite B8 npoGupky BOOL!, 3aXDORTE NNOTHO
PE3MHOBOA NPOBKOA 1, YKPENWE Ha LUTATUBE, HArPeBaATe Ha NnameHu
NOMELLEHHOW Nog HWM cnpToekl. 2. MNpogeHsTe CTansHYo chuuy
ckBo3e Npobry. C NOMOWLK WWNa NpoaenaiTe Ha NOBERPXHOCTU
NpoBky 6 CUMMETPUYHEIX OTBERCTHIA NO KPYTYy U BAEHLTE
B HUX nepeA. Bbl WM3roTOBUNM KONBCO C LIECTHH
nonactamu (a). 3. CorHvTe MegHyo NpoOBONOKY Nononam
W 3akpenuTe mecto cruba Ha nogcTaske. BepxHue KOHUbI
NPOBONOKKM W30THWTE B chopme poraTen. KoHubl CoMub
NOMECTUTE HAa poraTke Tak, 4Tobbl KONECO MOrno
ceobogHo epawateca. 4. Harpeeas sogy 8 konbe,
goseaute eé A0 KMNEeHWs, NpuBnuibTe Nepbs KoMeca K
CTpye BbipkiBaloLWErocs ua Tpybkn napa v noHabniogaiite
npoucxogalee asnexHve (b).
ObcynwTe pezynbTaThl MCCNeAOBaAHWUAL
+ Mopens kakoi YCTAHOBKW Bbl M3ArOTOBMNK?
+ B kakoi nocneqoBartensHOCTH NPOMCXOOAT NPeBpalleHns 3HEPTMW B 3TOW
YCTaHOBKe?
» Kakne yacTu MaroToBNEHHOW BAMK YCTAHOBKW ABNAIOTCS HarpeeaTenem,
paboyrm TENOM W XONOAMNEHUKOM?

]_[EPBI:]M TCIUVIOBBEIM JOBHTATCICM, HCIMOIBIOBAHHEIM HA NPOHIBOIACTEC H B
TCXHHKC, ABTACTCH NAPO&dn mypﬁuna.
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o [lapocas mypbuna — menioeon dsuzamenib, 8 KOMOPOM GHYMPEHHAR
INEPIUA 8O0RNO20 napa npespaniaemci 8 MEXANUNECKYIO INEPIHID.
© [pocreiiman naposas TypOHHA COCTOMT W3 6aia
c

1 (1), HacaxeHHOro Ha 3TOT Ban ducka (2) ¢ 3a-
o (= \-% ;7 . KpenueHHBIMH 10 000oxy ronamkamu (3) u Tpyo,

AT
Ha3bIBaEMBIX contamu (4), 10 KOTOPBIM M3 KOT-
: - J1a noctynaer nap (¢). Ban u auck ¢ nonarkamu
1 =3 > HA3BIBAIOT POTOPOM NAPOBOI TYPOHHEI M NOMe-
: WAKT B crneuHalbHbli kopnyc. Hecmorpa Ha

BHIHMYIO TPOCTOTY CXEMBI, naposas TypOHHa
npezcTapnser coboil JOBOJIBHO CIOKHYIO Ma-
wuny. [Mpuauun ee paborsl cxemarnyeckn wiodpaxen Ha pucynke (d). Ko-
JHYECTBO TEIUIOTHL, NOJYHEHHOE OT Hazpesamend (5), nepenaercs Boje B
naposom komae (6). ObpasoBaHHBIH NPH KMITEHHH BOJBI Nap (pabovee meno),
npoxojs 1no Tpybe, ONONHHTENBHO HArpeBaeTca B naponazpesamene (T) 1o
temnepatypsi 500°C npu gasnennu = 3 - 107Ma.

[NocTynaroumii B comnno nap yckopaercsa H ero BHyTPEHHAA JHEPTHA NpeBpa-
HIAETCA B KHHETHYECKYIO JHEPTHI0 HANpaBIeHHOH cTpyH napa. Beipeiaro-
HIAACA W3 COTUIA CTPYA Napa OKa3bIBAET 3HAYMTENbHOE JIaB/IEHHE HA JIONATKH
H TNIepeIaeT UM 4acTh CBOCH KHHETHYECKOH IHEPrHH, YTO NPHBOIMT BO Bpa-
nienre porop TypOouHbl. OTpaboTaHHBIH Nap KOHIEHCHPYETCH B ClIELHAL-
HOM YCTpoOiicTBe, HasbiBaeMOM koudencamopom (8), H ¢ NOMOLILIO HACOCA
(9) cHoBa nonajgaer B KOTEJI.

(d)
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PoTOpE COBpPEMEHHEBIX MAPOBLIX TYPOHH COCTOAT HE M3 OJHOTO, 4 H3 JIECAT-
KOB JTHCKOB. BOMH3H KamI0T0 IHCKA HAXOIATCA HecKonbKo conel (e). Ctpyu
napa, BHIPLIBAIOLIHECA M3 HHX, JCHCTBYS Ha JIONATKH, PHBOJAT JHCKH BO
ppamienne ¢ yactoroii 50 ¢ (3000 06/mum.).

[Tapossie TypOuHEl He3aMeHHMBI B paboTe COBPEMEHHBIX TEIUIOBBIX H aTOM-
Heix snexTpoctanimii. KI1J] naposeix Typbun nocturaer 40%.

NMPUMEHWTE U3YYEHHOE
{

L WCCNEOOBAHMKE-2 J * Cxema TENNOBOW 3NeKTPOCTAHLMMK

Ha pucyHke uaobpawxeHa cxema Tennosoi anextpoctaduuu (TAC). Ha ocuose
uudp ¥ CTPENOK UccneaynTe NPUHUKMN paBoTel CTaHLMM.

23
ObcypuTe pe3ynkTaTkl MCCNeQOBaHMA:
» Kakumu umcbpamu oboaHaqeHsl COOTBETCTBYIOLME COCTaBHbIE YacTh TAC?
* Y10 ABNAETCA Harpeeartenem, paboqYuM Tenom 1 XoNogunsHWKOM B NapoBoi
TypBuHe?
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4_1

YTO Bbl Y3HANK?

— NPeBpaLLAIOLLMIA BHYTPEHHIOK 3HEPIUI0 BOAHOTO  oioueat i cnoBA
napa B MEeXaHW4eckylo 3Hepruio, HasbiBaeTtcs __

Harpesatenem TypBuHbl ABnAeTcs _, paboumm Te- n::““ TypGuna

nom = ___ W XoNogunbHMKoM - _ . Napogoi koTen
KonpgeHcaTop
Tennosok geurarent

NPOBEPLTE CBOW 3HAHWA
1. Ha pucyHke waobpameHa cxema npocTedlei napoBoid TYpOuHLIL.

| Bonpoc. Kakumu yudipamu
oBo3HaqeHsl Ban u
conno?

Il BOonpoc. Kakwe npespalleHua
3HEPIAW NPOMCKXOONAT
B 31Ol TYpbuHe?

2. TemnepaTtypa napa, BbIpLIBAOWErOCA M3 conna, paeda 500°C, a npu noctynne-
HWUM B KOHAeHcaTop ero Temnepartypa 300°C. YTo ABNAGTCA NPU4KUHOR NageHus
TemnepaTypsl napa?

NMPOEKT

= «[Mapoean TypbuHa» Ha KyXHe
OGopyaoBaHMe: YaiHWK, KONECO C WECTLIO
NTUYEMMK NEPLAMK, MEOHas (ANM anoma-
Huesas) npoeonoka (S0 — 70 cm).

Xon paBoTbi:

1. 3akpyTUTE KOHLLI NPOBONOKW B BUAE KOMNEeL, W 3aKpendTe Ha HOCKKE YaiHMKa,
KaK NoKasaHo Ha pUCYHKE.

2. MNpogeHeTe cTankHyl CNWUY Yepe3 Konbua NPoBOMNOKW Tak, 4yTobbl Koneco
morno ceoBogHo BpalaTLea.

3. HaneiTe B YaiHWK BOAOLI HWKE CEpeauHbl M BCKMNATHTE Boay. Map, Beipkiea-
FOLLMIACH M3 HOCKMKA YaRHWKE, BpaLLaeT KONECO C NEPEAMM.

¢ Hanuwume 3cce o npuHyune pabomel U3zomoeneHHod aamMu «napoeod
mypBuHbie. He 3abydsme ommemums, 4mo & Hel sensemca Hazpe-
gamesiemM, paboyusM menoM U XonodunbHUKOM.
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4.3. [iIBuratenb BHYTPeHHero cropaHus

Apud ¢ OTUOM NoceTUNW aeTocanoH, 4Tobel BeibpaTe HOBLIA @aBsToMobBMNL. Aprd
YOWBHICA TOMY, Y4TO OAMH M3 ABYX OOWMHaKoBbLIX asTomobunen ctout 11 000 ma-
Hat, a gpyrod 14 000 mawart. MNpogasey obBLACHWN, YTO pasHULE B UEHe
BOZHWKNA W3-33 TOrO, 4TO ABWIATENb OTHOCMTENLHO Hegopororo asToMobuns
pabotaeTt Ha GeHanHe, a ABMraTens AOPOroro — Ha AW3enLHOM TONNMBE.

Ortey cnpocun: «Kakylo M3 HUX Tel Kynun Bbl, ChiHOK?» — «H Bbl Kynun Hego-

porys, — oTBETHMN Apud.

» Kakoi asTomobure kynunu Bel eul? Movemy?

» Yem oTnvyaeTca geuratens, paboTawowuwii Ha BeHanHe, OT OBWraTens,
paboTanowero Ha AW3ensHOM Tonnuee?

= [oyemy B asTomoBuNAX He WCNONL3YIOT NapoBLIE ABMraTenn?

Bee aproMoOmiIM, exeHEBHO COKPAILAIONIHE 1A HAC BPEMSA NepeMellieHns
Ha MO0bIE PACCTOAHMSA, HCTIONB3YEMBIE [UIA TPAHCIIOPTHPOBKH M JIHOMCH, H
IPY30B, OCHAILEHBI d8UAMETAMU GHYMPEHHESO C2COPAHUA.

* lsuzamens enympenne2o c2opanus — menioeol deuzameib, 6 KOMopom mon-
JIUBO c2opaem & YUIuHOPe HenocPedcmeenHo BHYMPU CaMozo Osuzamens.
[lepBobiii MOPIIHEBOH ABHIaTENb BHYTPEHHETO CrOpAaHUA CKOHCTPYHPOBAJ
thpanmysckuii wkenep Ithed Jlemyap (1822-1900). B nacrosmee Bpems
CYLIECTBYET JIBA BH/A JBHTaTE/Is BHYTPEHHETO CTOPaHH: Kapblopamophbiit
dsuzamens (cozaan HemelkuM niskenepom Otro Hukonaycom (1832-1891)
B 1876 roay) u duzeabnbiti deuzamens (CO3JaH HEMEUKHM MHKEHEPOM
Pynonsdom duszenem (1858 —1913) 8 1897 roay).

B kapGiopaTtopHom JiBHTaTe/e TOIUIMBHAA cMech (CcMech OeH3HHA W BO3/IyXa)
FOTOBHTCH B PACIIONOKEHHOM OT/EIBHO OT JIBHIATENA CHIELHAILHOM YCTPOH-
CTBe, Ha3blBaeMOM KapOIopaTopoM, H OTTY/IA NOCTYIIAeT B LIMIHHAP ABHraTe-
as. B aM3eapHOM Ke JIBMraTesie TOIUIMBHAS CMECh IOTOBHMTCS HENocpe-
CTBEHHO B CAMOM IHITHHJIPE.

['1aBHBEIM MPEBOCXO/ICTBOM JIBHTATE/IS BHYTPEHHETO CrOPAHHA B CPaBHEHHH
C NpeAecTBYIMHMH TeIUIOBBIMH JIBHIATENAMH ABJISETCH CO3JJaHHE B HEM
HAYMTENBHON CHIILI TATH NPH OTHOCHTENBHO MAJIBIX pasMepax H HeOONbIIOH
macce. [lo aroii npuunne yxe donee 130 ner aBurarens BHYTPEHHEro Cro-
paHHA INHMPOKO HCIIONL3YETCA B TPAHCIIOPTHBIX CPEACTBAX: aBTOMOOMIAX,
TPAKTOpPax, TEMIOBO3ax, B ABHALIMH M NAPOX0/ICTBE.

* YeTpoicTBO H NPHHIAT PaboThl IBHIATE/Isl BHYTPEHHEr0 Cropanus

KapGiopaTopubiii IBHraTe/lb BHYTPEHHET0 CTOPAHHA COCTOHT W3 CJIE/TYIOIIHX

yacreii (a). Tornmeras cMeck cropaer B wwimipe 1 apurarens. [opens 2 B

IHAHHApE coequued ¢ matynom 3. [locrynarensHoe NBHAKEHHE MOPLIHA NPH
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a ™=

(a)

MOMOIIM KOJEHYaToro Basia 4, HAIETOro Ha IUAaTYH, CO3JAET BpAalATEIbHOE
JIBUAKEHHE MCKOBOTO Kosiena 5. K Bamy ke KpenuTes MeTaTHIeCK il MaxoBHK
(cm.: puc. b). Tlpu ABHMKEHHWH BBEPX NOPLICHb HE JOXOIWT [0 KPBILKH IH-
nunapa. [TosroMy Mesly KpBILKOH IUTHHIPA W TOPLIHEM BCerja Mmeercs
MYCTOE TMPOCTPAHCTRO, TO €CTh Kamepa cropaHus 6. BerpoeHHble B KpBINKY
IHIHHAPA KJIanaHel BIOyCKa 7 W BeIMycka 8 oDecnedeHsl CBA3IGIO C JIBYMA
KaHanamu. Knanauel B Hy:KHOE BpeMs aBTOMATHYECKH OTKPBIBAIOTCA: M3 KJIaNlaHa
BITYCKA B LIWJIMHJIP TIOCTYTIAET TOIUIMBHAS CMECh, 110 KJIANIAHY BRITYCKa BeIOpa-
CHIBAIOTCS OTXO/bI CrOPAHHA TOIUTHBA. B KpBILIKe IHUIHHIPA KPOME KIANaHOB
HMeeTcA Tarke ceya saxuranus 9. Cosnasaemad cpevoi MMEKTPHYECKad HCKPa
3AKHTAET TOIUTHBHYH) CMECh.

Knanan Bnycka OBa xnanaHa 3aKpbiTsl KnanaH Bkinycka
OTKPLIT OTKPBIT

Bnyck Cwxatue Pabouni xon Brinyck

Kaxnoe nBuKeHHe BBEPX WIIH BHH3 [IOPLIHA B JIBHTATE/NE BHYTPEHHETO Cro-
panug HaseiBawT maxmom. [Tonueii pabouuil UHKEN ABATATENS TIPOHCKOIUT
3a YeThIPe TAKTA, [0ITOMY TAKOH JBHIATE/Ib HAZLIBAIOT YeMbIPEXMaKmubIM.
I makm — enyck. llopmens asuxkerca BHU3. B umiaumuape nan nopuixem
CO3/1aeTCH pa3pekeHHe, OTKPBIBACTCA BITYCKHOM KaanaH 7 W roprovas cMech
nocTynaer B UHIHHAP. B koHue Toro TakTa knanad 7 3akpeiBaeTcs, KianaH
8 TOXe 3aKpBIT.

IT makm — cxucamue. TloplueHb JBHKETCH BBEPX M CHKHMAET IOPHOYYIO
cMeck. Bo BpeMs CxaTHA TOMJIMBHAA CMECh CHJIBHO Harpepaerca. B xonue
TAKTA CKATHA, KOIJa NMOPLICHb NPHOIHMKAETCA K KpaiiHeMy BEpXHEMY IO-
JIOAKEHHID, TOPIOYas CMECk BOCIUIAMEHAETCH OT co3/laBaeMoH CcBe4oH aiek-
TPHYECKOI HCKPHI.
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HI maxkm — pa6oyui xo0. OOpasyrolIMEcH B PE3yabTaTe CrOPAHNA ropIoYei
CMECH Ta3bl JIABAT HA TMOPIIEHb M ¢ OOMBINOH CHIIOH TONKAKOT €ro BHHS.
JIBMeHHe NMOPLIHA Yepes WATYH nepeiaeTcs KOJIEeHYaTOMy Baly, B pe3ylib-
TaTe NPHKPEIUICHHBIA K BAY MaxoBHK Bpaliaercs ¢ OONbIIONI CKOPOCTHIO.
MaccuBHBI MaxoBHK TNPOJOJIKAET BPALEHHE MO MHEPUHMH, oDecnevynBas
JBHACHHE MOPIIHA BO BPEMA CIEAVIOUIMX TAKTOB.

IV maxm — gpinyck. Knanan 8 orkpeiaerca (knanas 7 3akphbiT), NOpILIEHD
JBHKETCA BBEPX H NPOJAYKTHI CrOPAHWA BBLIBOJATCA M3 LMIHHIpPA B aTMO-
cepy. B koHue Takra knanaHn 8 3akpbiBaeTcs ¥ CHOBA HAYMHACTCH TEPBLIH
TAKT — BITYCK.

Takum obpazoM, Hazpesamerem B JBHTA-
TeJie BHYTPEHHErO CropaHHs SBJIAETCA TOTI-
JNMBHAA CMECh, CrOpaloas B LHIHHJPE;
paboyum merom — TPOIYKTE CTOpAHHA B
LHIHHAPE, KOTOPLIE, PACIIMPAACE MPH Ha-
rpeBaHHH, COBEPILAIDT MEXaHHYECKYIO pa-
foty; xorodurbhukom — atMocepa.

B aBroMo0MIsIX B OCHOBHOM HMCHONL3YHOTCS
YETLIPEXIHIMH/IPOBEIC JBHTATEIH BHYTPEH- MaxoBuk
Hero cropanus. [lopimsu WWIHHIPOB NMoove-

PE/IHO COBEpIIAIOT pabouMii X0/, cO0DIIad KONCHYATOMY BaTY BpailiaTe/ibHOE
asuenne (b). Cymecrsyior u Gosnee MOIHBIE BOCEMHIMIHH/IPOBLIE H JIBe-
HAAUATHIMIHHAPOBLIE ABTOMOOMIILHBIE JIIBUTATEH,

o [IM3enLuLIH ABHTATENE

DTOT ABHraTeNk TOXE HYeThlpeXxTakTHeiH, Ho ol otiMuaerces ot kapbiooparop-
HOT'O JIBUTATENA TEM, YTO B [IEPBOM TaKTE B LIHJIHHP BCACLIBAETCA HE TOPIO-
yasg CMeCh, a 4YMCTBIH BO3ayX. Bo Bpems Takra «cmarTHe» yMeEHbIICHHE
obnéma Bozayxa B 15-20 pas NpHBOIKT K NOBBLILICHHIO €r0 TEMIIEPATYPBI JI0
500-600°C. K koHIly BTOPOTO TAKTA C MOMOIILI) CMNEHHAIBHOTO HACOCA B
[HJIHHAP BIPBICKHBAETCA [H3E/IBHOE TOIUIMBO, KOTOPOE, MOMNaB B CHIIBHO
CHATBIii M HaArpeTulii [0 BLICOKOI TeMmepaTypbl BO3AYX, MOMEHTAIBHO
Bocmiamensercs. OOpazosaHHbIE NIPH BOCIUIAMEHEHHH a3kl CO3/IAK0T B LIH-
nuuape paenenne 6-9 MIla, a Temneparypa noammmaercs go 2000°C.
Pacmmupstonmiica ras, 1eficTBY4 Ha nopiueHs ¢ O0NbIIOI CHIIOH, TONKAET ero
BHHM3 — coBepuaeTcs pabounii xo/. B koHue TakTa naBineHue U Temneparypa
noJ nopixeM cHosa ymenpiuatoTed (0,5 MIla u 700 — 900°C cooTBeTcTBEH-
HO). Bo BpeMs 4eTBEpTOro TaKTa KJanaH BeIIYCKAa OTKPBIBAETCH H NOPIIEHD,
NOJHUMAACH BBEPX, BLITANKHBAET 0TpaboTaHHbie rassl B armocdepy.
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4

Ju3ensHBIH IBUTATENs B CPABHEHHH ¢ KapDIOPAaTOPHBIM MMEET HEKOTOpEIS
MpeUMYIECcTBa:

— IM3enLHBI ABUraTens obnanaet Gonee Beicokum KIT/1;

— OH noTpediser MeHblIe TOMIHBA;

— B 3TOM JIBHTATENE HCNONB3YeTCH Doslee JeIeR0e TOIUTHRO (IH3elbHOS

TOTUTHBO);

— CO3/aeT CPABHHTENBHO OONBIIYVIO CHITY TATH.

C yueToM 3THX NPEeHMYLIECTB HA TPAKTOPAX, TAHKAX, TEIUIOBO3aX, TEIUIO-
X0J1ax, rpy30BHKax, aBro0ycax W HEKOTOPLIX JIEFKOBBIX aBTOMODHIAX Yyc-
TAHABIHBAIOT JH3EJIbHEIH JBHTATENb.

F_FHMEHHTE W3YYEHHOE

* Ewé paz paccMoTpum ABHUraTenk

L WCCNENOBAHWE BHYTPEHHEro CropaHus

ObopynoeaHme: mogens kapbopaTopHoro JEMraTtens BHYTPEHHETD CropaHwua.

Xop pabotbi: :

WcenenyiTe npuHumn paboTel gBu-

raTens Ha ocHoee umdp, CooTBETCT-

BYHOLWMX OTASNLHLIM Ero YacTam,

OGcyawTe pesynkTaThbl
MCCnegoBaHuA:

= Hakue 4acTv geMraTens
obo3HaveHsl COOTBETCTBYILLMMK
uuchpamm?

* YTD ABNRETCA HarpeeaTenem,
paBoqMm TENoM K 9
XONOAWNEHWKOM B ABWraTense
BHYTPEHHEro CropaHua?

YTO Bbl Y3HANW?
= [BWraTens, B KOTOPOM TOMMMED

CropaeTt HenoCpedcTEEeHHD B UW- KNIOYEBLIE CNOBA

naHOpe BHYTPW CaMOro OBMraTens. TakT

MonHeIR pabodnii UMKN gewraTens [IBUraTent BHYTPEHHEro Cropanms
NpUYUHE TAKOW OBUraTens

Ha3blBaeTCA __.

NMPOBEPLTE CBEOW 3HAHWA

1. B 4em OCHOBHOE OTNMYME KapBiopaTopPHOro ABMraTens ot AW3ensHoro?
2. Kakoin hu3nM4ecknin NpoLece NpoMcXoamT BO BPeMA TakTa «Brnyckn?
3. Y70 NPOMCXOAMT BO BPEMA TAKTOB «CKaTHMer, «paboumin Xoa» M «BbINYCK»?
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4.4. PeakTUBHbIN ABUrartenb

MpepcTaesTe, YTO Bl KOCMOHABT U BLINONHASTE pe-
MOHTHbLIE paboThl 3a NpegenamM KOCMWYECKOW CTaH-
LMK,

Cry4aiiHo KaHaT pasbefWMHAETCS, U Bbl OCTAETECH B
NOABELUSHHOM COCTOAHUM B OTKPLITOM KOCMUYECKOM
NPOCTPEHCTBE, Ha PacCcTORHWK 5-6 M OT MeaneHHo
VOANAWERCH KOCMUYECKOR CTaHLMWAK.

B Balumx pyKax HET HUYErD, KPOME PEMOHTHLIX MHCTRY-
meHToB. Ecnu He cMomeTe BepHYTLCA Ha CTaHUMIO, TO
MOMETE OCTATLCH B KOCMOCE U NOMBHYTE.

= Uto 611 BBl CAENANU ANA BOIBPALLEHUS Ha
KOCMMYECKYH CTaHLWIO B KOocMoce?

HCCHEHDBAHHE_,] * Mogensio Kakoro TennoBoro ABUrarens
ABNRAETCA 3Ta FCTEHGBKE?

A v

OBopynosatxme: Npobupia, CrMPTOBKA, LUTATVB C Nankoi, npobika, soga (40-50 mn) v HuTL,

Xop pabortel;

1. HaneiTe B npobupky BoAkL! M NNOTHO NpuKpoRTe NpobKoi.

2. Nopeecwe npofvpky HA WTATUEE B BEpPTUKANBHOM NOMNO- . .

WEHWW HArpeilTe eé Ha NNaMeHn CNUWPToBKY (a). (@)

3. OBoyguTe ¢ OOHOKNACCHUKAMM ABMNEHWA, NPOW30oWeSWwWe

nocne 3akMnaHWAa Boabl.

ObcynwTe pezynbTaThl MCCNEAOBaAHWUA:

» Kakan cuna Tonkaet npobupky B CTOPOHY, NPOTUBONONOMHYIO
HanpaBneHu ABUKEHUA BLITONKHYTOW napom npobku (b)?

» Kakne npeBpalleHMa 3Heprul NPOW30OLWNKY BO BPEMA 3KCNe-
pUMeHTa: Ha 4T ObiNa NoTpa4YeHa BHYTPEHHAA 3HEPTWA
BOAAHOTO napa?

« Kakoi TMN TENNOBOrO OBWraTens Bl CMOOENMpoBanu? (b}

i I

B npoBeieHHOM 3KCNIEPHMENHTE BRI HADIIONAIH, KaK [Ba B3aHMOISHCTBYHOIIHX
Tena (mpodupka U npobka), OTTANKHBAACE APYT OT JIPYTa, JIBHAKYTCA B NMPOTH-
BOTQJIOAHBLIX HAMNPABJICHUSAX.

* Peakmuenoe dgudicene — 3mo 08UMNCEHNIE Med, BOIHUKTIOU|EE & PEIViah-
mame omoenenus om He2o ¢ onpederennoll CKopocmeio HeKomopoit vac-
mu, U HANPAGIAEHHOE 8 CIOPONRY RPOMUBONOTONCHYIO CKOPOCIMU OMOPEas-
welcs yacmu,

PeakTHBHEIH JIBHraTellb — COBPEMEHHBII THIT TEIUIOROIO JIBHraTens, cood-
IAIONIHH TEIaM PeakTHBHOE IBHIKEHHE.
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* Peakmuenslit Osuzamens — 3mMo meniosoi dsuzamens, npeotpazyrouui
SHYMPEHNIOIO IHEPZUIO MONTHER 8 KUHEMUYECKVIO IHEPIUIO CMPYHU 2a3a U
COOAIOWNIL CLTTY MA2U, PASHYIO CUIE PEAKIUN 2a30801 CIPYU.
Cyutectsyer /Ba BHJA PEAKTHBHBLIX [BHTATENEH: pakeTHBIH JIBUraTeilb M
BO3IYITHO-PEAKTHBHBIH JIBHTATE b,

1. Paxemupiii dguzamenk He ucnoisivem oia ceoell pabomel ammocgepHbiii
kuciopod. TONNHBO H OKHCIAIOLIEE BELIECTBO (OKHCIINTENE), HCIONb3Ye-
MBIE B PAKETHOM JIBHraTelle, NEPEHOCATCS BMECTE C JIBHTaTElIeM.
TonnueBo M OKHCIMTENL 33aKAYMBAIOTCH B KaMEpy CropaHMs JBUraress
(Harpesaresb) nMpH noMoinM Hacocos. OOpasyrommecs B pe3yibTaTe BOC-
NIAMEHEHHA TOIUTHBHOI cMecH rasel (pabouee Teno) co3Aal0T B Kamepe
CropaHHs BBICOKYIO TeMIEpaTypy W Jasnenue. [‘azoBas cTpys noj Beico-
KHM JIaBjieHHeM BeIOpackiBaeTCs M3 coma pakeTsl B armocdepy (xono-
JIWIBHHK), CO3/1aBas PEaKIMIO ra30BOil CTPYM: Ha pakeTy JeHCTBYET cHia
TATH, PaBHAs CHIIE PeakKiMy BeIOpOIIeHHOI Macchl rasa (c).

Oxucnurens (BewecTteo, ceobogHo ucnapriowee Kamepa cropanus
KMCNOPOA NPW HW3KKX TEMNEpaTypax

KocsmoHaaTh
i ofopyno-
RAHME

(c)
;i
Crpys rasa Conno Mwugroe Tonnueo Hacockl

2. Bozdhvwuno-peaxmuannili dguzamens — meniogol 0sUzames, NEPEHOCAUUL ¢
cooll MOMLKO MONAUBO U UCROALIVIOWIH 6 KaYecmse oKucIumens ammo-
cepeprbiit 6030yx (d).

(d) Komnpeccop Kamepa cropanwa
' | Fazosan TypbuHa

Brognos BeinyckHoe
conno | conng

Mponennep camonerta (MnW kopaBina)
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B kamepy cropaHus (HarpeBaTesb) U3 KOMIPECCOPa 3aKaYMBAECTCH CHKa-
ThIH BO3AYX npH Temneparype 200°C M, 0IHOBpEMEHHO, NMOJ BHICOKHM
NABIEHHEM BIPBICKHBAETCA #H/KOE TOIUIHBO (KepocuH). B pesynbrate
BO3ropaHus ToruiHBa o0pa3syioTcs rasel (pabouee Teno), packaleHHLIE 10
remnepatypsl 1500 — 2000°C. Pe3sko paciimpasch, NPOAYKTE CTOPAHHA ¢
00BIIOH CKOPOCTBIO NMEPETEKAOT K BRIXOAHOMY coruy. [Tpu atom cTpys
ra3a NpoXOJHMT CKBO3b TypOHMHY, 3aTpauHBad 4acTh cBOE BHYTpeHHEH
IHEPrHH Ha BpalleHHe TYpOHHEL, B Pe3yIbTaTe 4ero TeMIiepaTypa cTpyH
nouusxkaercs no 550°C.

Yacte nepenanHoii TypOHMHE MEXaHMYECKOH IHEPIUHM 3aTPauyMBACTCA HA
BpallleHHe JonacTel TypOHHEI camoneTa (HaH Kopabms) M co3/1aHHe CHITEI
Taru. OrpaboraHHble MPOIYKTH cropaHus BelOpackiBatoTCsa B aTMochepy
depes BBIXOAHOE COMJIO 10/l AaBIeHHeM, OIIH3KHM 110 3HAYEHHID K aTMO-
cpepromy, co ckopocThio =500 m/c (em.: puc. d).

NPUMEHWTE U3YYEHHOE

=

[ MCCNEQOBAHMWE-2 » Kakoe aevxeHue Mkl Habnwopaem?
o

OBopygosanue: HaaysHoW Wwap, necka (12-15 m), TpyBoyka ONA NMUTeA HANKMTKOB,

CKOTH I:KI'IGI.-"IH‘.EH .I'IBHTE}.

Xopn pabotbi:

1. NpogeHsTe necky ckBo3b TPyDKy. HaTAHYB Necky Yepesa BClO KOMHATY, NPUKpenvTe eé
KOHLBI K ABYM HENOOBMAHBIM TOYKAM, HANPUMED, K DYHKaM OkHa W ABEpW.

2. Hagye wap, npykpenuTe ero ckot4em K Tpybouxe (e).

3. OceoboguTe oTBEpcTHe Wiapa v npoHabniogaiTe 3a npoucxogAwum (f).

OBcygwTe pe3ynbTaTtkl MCCNeqOBaHWAL
* Y70 NnpuMBOOMT WAp B ABUMEHWE?
» Kakoe gBuxeHWE Bel CMOOENMPOBANKA?
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= . MNepebiii ycnewHsi NUNOTUPYEMBIRA NOMET C NPUMEHEHWEM
AHAE . peakrvedoro aewratens Bein ycnewdo ocywecrened s 1633
rogy Typeuxum wioBperatenem Narapu Xacan-Yenebu.
Ha npumWTMBHOA pakeTe, UMEIOLeNd KamMmepy, 3anonHEeHHYO
nopoxom, Narapy nogHsnca Ha eeicoty 300 M 1 Haxoawnca B Boaayxe B Tedenne 20
CEKyHA, 3aTemM C NOMOLLLKD NPUERENNEHHLIX K CNMHE CaMoOenbHbIX KpLINLER CNYCTUNCA
Ha Bogy (aeTop npowasedeHuA xumeonucw: Liokpio “YarnaiaH; MecTOHaxoWaeHWe:
GubnwoTexka Myaes BBC Typuww B Ctambyne).
Weroqnuk: tr.wikipedia.org/wikiflagari hasan gelebi.
—

-

YTO Bbl Y3HANKU?

[OBwxeHue Tena, BOHMKAIOLLEE B peaynsTare oT-

AeNeHUs OT Hero ¢ onpeneneHHoi ckopoctbio  KIIOHEBBIE CIOBA

HEKOTOPOIA YacTH W HanpasneHHoe B CTOpOHy, [ eaKTMBHLIA ABkraTent

NPOTMBONONOKHYID CKOPOCTW OTOpBaBlueiics  SHYTPEHHAR SHeprka
PeaKkTMBHOE ABHXEHHE

yacTy, HasbiBawT __. Tennosoi aswratens, npe-

BPALLAKLWMIA __ TONMMBA B KMHETUYECKYHD 3HEep-

rWI0 rA30BOW CTPYM W CO3OAMOLLWIA CUMY TATW, PABHYIO CUNE peakUWK rasoBoil CTPyM,

Ha3sbiBaeTcA __.

NPOBEPLTE CBOW 3HAHWA

1. Kakoe OBuMEHWE HA3LIBAKOT PEaKTUBHLIM?

2. Kakoso rnasHoe OTNMYKME PEaKTMBHOMD ABUraTens oT ApYrixX BUAOB TENNOBLIX
asvratenen?

3. Kakve 4acTv peakTMBHOIM OBWUratens ABNAKTCA Harpeeartenam, pabo4mMmM Tenom
W XONOAWUNbHUKOM?
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4.5. TennoBble gBUraTenu
M OXpaHa OKpyXarLlien cpeabl

Aputh ¢ OTUOM NPOOCIKANKY 03HAKOMNEHWE ¢ asToMoBunaMK B asTocanoHe, OHW
obpatunv BHUMAHWE Ha TO, 4TO LEHA DOHONC M3 OBYX OOWHAEKOBLIX asToMmobunen
9000 manar, a gpyroro 9500 manar. Mpogaeey 06LACHUN 3TY PazHULY TEM, YTO
Ha NepBOM aBTO He YCTAHOBNEH Kamanumuyeckul Hedmpanu3amop (ycTponicTeo
ANA CHUWXEeHWA BeIDpOCa BpeaHEIX BellecTe B aTMocdepy).

Oreu cHoea cnpockn Apuda;

—Kakon U3 HUX Tkl Dbl BeIBpan?s

— «f Bkl KyNWN Hegoporoi:, — oTeeTHN Apud.

+ Kakon asToMmobune kynunv Bkl Bel: HEQOPOroW wnu goporon? Modemy?
« Kakue akonoruHeckue npnﬁnemu BOZHWKAHDT NPKW MCNONL30OBaEHWKA TENNOBLIX
Aeuratenei? Yto Gbl Bl NPEaNOKMNM ANA pelleHns aTol npobneme?

* Kakoh gBMratens 3arpA3HAeT OKpyXaowyo

[ WCCNEQOBAHWE-1 } cpeay 6onbie?

Ha pucyhke vaobpaxeHs asToMobunK ¢ AvsensHeIM W kapblopaTopHeiM gBuvra-
Tenem. MoapobHo wccnedynTe, Kakoe KONWYECTEO NPOOYKTOB CropaHWwA Tonnwea
BelDpacwiBaeTCA B aTMOChepy Yepes BeIXNoNHue TpYDkl 3TUX OBUraTensi.

OuzenbHbIA ABMraTenhb KapGiopaTopHein aoBUraTenks,

paBoTalowun Ha BeHauHe

N, -76-T78%

0,-2-19% N, -74-77%

H.0-05-40%) Herokcuurnie 0,-03-8%

CO,-1,0-10,0 | [(+e AgosHTuie) H.0-0,3-8 HeTokcHuHbIe

H, -0% CO, -50-12,0| (He anosuTuie)
H, -0-0,5%

CO-0,01-05%

MO, - 0,0002-0,5r CO-0,5-12,0%

Yrnesogopo s —0,009-0,5¢ NO,-08r

i ¥rmesonopoas - 0.2 -3,0r
Anspenaa-0.001-0,08— | TokcHuHbie

BelEeCTED N‘Ib.l'.'lﬂf'll.ll -0.2 J:.l' TokCHYHBIE
Caxa-001-1,1-; - BewecTea
m Cawa-0-0,04 &

BeHaanupan — 10';3-

Bewaanupen — {10+ zua:fr-l'-‘j'f

O6cyawnTe pesynbTaThl MCCNEOOBAHKUA:
» Kaxoi w3 agewratenei Gonblue 3arpA3HAeT OKPYHaoWYo cpeny. AM3ensHbIi
MnK kapBropaTopHLIA?
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Tennossie ABMTATENH NPERPALIAOT ML ONMPEASICHHYIO YaCTh IHEPIHH TOI-
nuBa (ob6erno 30 —40%) B ApyTOI BHI IHEPrHH, OCTANILHAA YaCTh TPATHTCA Ha
HArpeBaHHE OKPYXAOWIMX Ten W Boiayxa armocdepsl. Heucnonbiosannas
IHEPrys TOILIHBA HAHOCHT Cephe3HbIil yiepd okpy#xatoleii cpese. Bo-nepssix,
NPONECC CropaHMA CONPOBOAIACTCA TMOMMIOMIEHHEM KOJOCCATBHONO KOJIH-
YecTBa KMCIopojaa u3 armochepHoro Bozayxa. Bo-Bropeix, BeUICICHHE O0MIB-
HIOTO KOJIMYECTBA TEIUIOTEI TMPHBOINT K MOBBIICHHIO TEeMIepaTypsl Ouskaii-
LIEro K MOBEPXHOCTH 3eMiiH ciios arMochepsl. B-rpeTsHX, BEIOPOCH IPOIYKTOB
CrOpAaHHA TOIUTHEA 3ArPA3HAIOT BOLY, MOYBY H BO3AYX atMmochepsl. B-uersep-
ThIX, paboTa TEMIOBBIX IABMraTeNeH CO3NAaeT IIYMOBOE 3arpA3HeHHe, Hapy-
HIAIONISE HKH3HEACATENLHOCTE JKHBLIX OPrAHH3MOR H 4enoreka u ap. Heeneno-
BaHUA ONPEJIETHIN, KaKYI0 00 COCTABIAET Bpe/l, HAHOCHMBIH OTIE/IBHBIMH
BHIAMH TPAHCIIOPTHLIX CPEJICTB OKpYyXkalomieil cpeje.

CreneHb 3arpasHeHus 8% CamoneTbi

OKpyXatowWeit cpeas 7% AsTomoGunK ¢ AUIENLHLIM ABAraTENEM
TPaHCNOPTHEIMA CenLCHOX0IANCTREEHHLIE MALWWHB!
cpeacTeami 3% Mopcko v MeneaHoAOPOKHLIA TPAHENOPT

Yr1obbl yMeHBIINTE KONHYECTBO BpeHBIX BIOpOcOB B arMocdepy cneuu-
ATHCTHI CO3/1a7H 0co0ble KATATMTHYECKHE HEHTPAIN3aToOpsl — YCTpOiCcTBa,
yMeHbIlatonme Beiopoc B armocepy okcuaa yraneposa (yrapuoro rasa, CO)
Ha 80% u okcuaa asora (NO) na 50%. B nacrosuee spems Goprba ¢ no-
CNENICTBHAMH  HCIONB30BAHHA TEIUIOBBIX JIBHraTeNneil B TPaHCIOPTHBIX
CpencTBax BEJETCA B HECKOJIBKHX HaNpaBleHHAX:

1. YcosepuiencTBOBaHHE TEMJIOBBIX JIBHTATENEH: coBepiieHHe Oonbiuei no
BEJIHYMHE MEXaHWYeCcKoil padoThl NPH CrOPaHHH MEHBILETD KOJNHYECTBA
TOIUIHBA.

2. Tlomck nyTeii MOJAHOrO CropaHMs TOIUIMBA, HANPHUMED, HCIIOJb30BAHHE
NPHPOIHOTO HIH CRHKEHHOTO ra3a BMecTo OeH3HHa.

3. YcoBepiueHCTBOBAHUE EKTPOMODHIIEH M MX MACCOBOE HCIIOIb30BAHHE.

4. Ilpumenenne conHevHsIx Oatapeil B aBTOMOOHAX.

5. IlpuMeHeHHe MEKTPOABHIATENEH B M0€3/1aX HA MArHHTHOM «IIOIYIIKE» H Jp.

106



OrpoMueiii Bpell OKpYKalolllei Cpele NMPHHOCHT TaKKe W HCMOJb30BaHHE
TENJIOBBIX ABHIATENEH Ha TEIUIOBLIX nekTpocTanuuax. Hapany co copocamu
B aTMOC(epy BpeAHBIX JUIA AKHBLIX OPraHH3MOB BELIECTB 3TH CTAHLIMH TaKKe
cnocoOCTBYIOT IIodaNBEHOMY MOTEIUIEHHIO aTMocdepsl 3eMiu.

[1aBHas npobnema, KOTOPY HEODXOIMMO PEIIHTE YEIOBEYECTBY Ha Ceroj-
HALTHHHA JIeHb, — MOMCK MYTEH CO3IaHHA 310POBOH €CTECTBEHHOI cpeubl 00H-
TanuA. OOHUM M3 MyTeill ABIAETCA HCIIONB30BAHWE ATbTEPHATHBHBIX HCTOY-
HHKOB dHepru# — sHeprun ColHila, BETPa, MOPCKHX IPHIMBOB H JIp.

NPUMEHWTE U3YYEHHOE
r

WCCNEOQOBAHMWE-2 * HackonbKo YMcT Bo3ayx B Baky?
s
MNpoBegeHHbIE NPaKTUMECKWE MCCNENOBAHWA NOKa3anw, 410 kapbio-
3apaua PATOPHBIA [BUraTeNs OfHOTO NErkoBoro asToMo6uNs B TeYeHWe ro-
pAa nornowaet 40 T kucnopoga M3 atmoctpepHOro Bo3ayxa, a Baa-
meH BoibpaceiBaeT B aTMoctbepy BMecTe ¢ npoaykTaMu cropanua 800 kr yrapHoro
ra3a (CO), 40 «r okcupa aszora v 200 kr yrneeogopoaoe. Mo ganHeim 2014 roga, no
ynuuam Baky exenresro nepegewraotca 750 000 nerkoesix asTomoGunen. Kakow
yuwepb HaHOCAT BO3AYWHOW cpene aTH asToMmobunM B TeyeHwe roga?

O6cyauTe pesynbLTaThl MCCNeQOBaHKA:

» Kakoe KONWYECTBO KWCNOPOAa NOrNOWAaeTCH M3 aTMOCEPHOro BO3AYXa W KaKkoe
KOMWYECTBO YTApHOTo rasa W OkcKOa a30Ta BeiGpackiBaeTeA B aTMocdepy kaphio-
paTopHeIMK ABMraTensamMK Nerkoselix asTomobuneid 8 Baky B TeyeHwe roga?

* Y70 Bbl Npeanounid Bel ANA yMEHbLUEHWA Bpeaa, HaHoOCUMOro asToMoBrnamm?

YTO Bbl Y3HANW?

BuiBpackisaemele TENNOBLIMA ABUIATENAMA _ HAHOCAT
Cepbe3HbIA BpEN OKPYXAIWER cpene: Bo-NepabIX, _ 13

atmocthepHore Bo3ayxa, HeoOxoguMmeld gna |, BO- mm::zm
BTOpLIX, BbAENAETCA DONbWOE _ |, Y4TO MNPUBOOMT K Liym

NOBLILLEHWIO TEMNEPaTYPbl BNMKARLLEND K NOBEPXHOCTM  KonWM4ecTBO TennoTsl
demnu cnoA atmocdepsl, B-TPETLMX, OrpOMHOE Konw-  Cropadue Tonnuea
YECTBO BLIOENAEMbIX NPOOYKTOB CrOpaHWA 3arpAaHAeT

BO3OYX, NOYBY W BOOLI, B-4ETBEPTLIX, OBWraTen CoananT O4eHs MHOMD |, M Op.

KNKO4YEBLIE CNOBA

NPOBEPLTE CBOW 3HAHWUA

1. Kakve spegHuie oTxoasl BeiDpacwiBadTcs B atMmocdiepy TENnoBbIMW OBWra-
TEnAMK?

2. Kak MOMHO YMEHLIUWTL BpPEd, HAHOCMMBIA WCMNONL30BAHWEM TENNOBLIX OBWUra-
TENEn?

3. B kakon vacti baky so3nyx Gonee aarpAsHed?

4. Kakoit aeTomobune, ¢ kapbopaTopHsIM MNK gW3ENLHBIM OBUraTenam, Bel Kynunm
Dkl, YYMTEIBAA Er0 MEHBLUWA Bpen ANA OKPy#aWwed cpeae?
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YNPAXHEHWE-G

1. CrOonLKO paz OTKPLIBAKITCH KNAnaHsl BNYCKa W BbINYCKa B TEYEHWE OBYX NOMNHBIX
o60poTOB KONEHYATOro Bana YeThIPEXTAKTHONO ABMraTena?

2. Ha pucyHKe nokasaH paapes WMnuHapa YeThipexTakTHoro gsuratens.

| Bonpoc. Kaknmm wicbpamm oBoaHaqeHbl TakTbl BNYCKa W Boinycka?
Il Bonpoc. Kakmn undppamm oboaHayeHsl TaKTel CxaTha v pabodero xoga”?

il Bonpoc. YTo B 3TOM OBWraTEnNe ABNASTCA HArperaTenem, pabodum Tenom u
XONOOWUNEHUKOM?

3. B KaKkoM TennoBoM [ABMraTene CTPys HarpeToro 4o BbICOKOW TeMnepaTypbl napa
WKW rasa epallaeT Ban Asuratens 6es NopLUHA, WaTyHa W KoNeH4aToro sana?

4, BonbLuyo YacTk MyTW KOCMUYECKAs paKeTa NPOXoOMT BHE 3EMHOI aTMociepsl.
OBBACHUTE NPUYMHY BO3MOXKHOCTH ABWKeHWA B Ge3B030yLWHOM NpOCTPaHCTRE,

5. Tennosoi gevraTens nony4yaeT OT HarpeeaTensa KoNWY4eCcTeO TENNOTRI, PaBHOE

0,8 MOx, a xonoguneHuky otgaeT 0,6 MOx TennoTel. Yemy pasen KN atoro
nevratens?
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OBOBIUAKLUWE 3A0AHWA

1. KNA napoeo#i TypGuHebl pasex 35%.
3mo oaHavaem, 4mo ...

A) 65% aHepruuW, BolgeneHHoN NPX NONHOM CropaHuKi ToNNWea, pacxo-
AYETCA Ha COBEPLUSHWE NoneaHol paboTl.

B) 35% 3Hepru, BLIOENEHHOW NPW NONHOM CrOPaHWKM TONNWBa, pac-
XOOyeTCA Ha COBepLUEHWE NoneaHoi paboTel.

C) 65% aHeprum, BeIQENEHHOR NPW NONHOM CrOpaHWKM Tonnwvea, npe-
BPaLLaEeTCA BO BHYTPEHHIOW SHEPTUIO YacTel aBuraTens.

D) 35% asHepruv, BoIgENAEMON NpU NOMNHOM CrOpaHvy TONNWBEa, npe-
BpaLaeTCA BO BHYTPEHHIOW 3HEPIUIO YacTel gBuratens.

E) 35% sHeprud, BbiOenAeMOl NpW NOMHOM CropaHkMd Tonnwea, npe-
BpALLAETCA BO BHYTPEHHIOW 3HERIVIO napa.

2. M3 yero COCTOMT roplroYan cMech, NOCTYNaoWan B uMnuHap kapGoparop-
HOro gBuraTens?
A) W3 paznuyHLIX BMOOE XUAKOTO TONNUEA
B) W3 pacneineHHoro KepociHa v Bo3ayxa
C) M3 eoanyxa v napoe GeHauHa
D) N3 mawwuHHoro macna 1 GeHavHa
E) Mz eogel, MawwHHOro macna 1 beHavwHa

3. YKkaxuTe nocnegoBaTenbHOCTbL UMMP, COOTBETCTBYHLWMX M306paKeHHUAM
TaKTOB BNycka, ckaTua, pabodero xo4a ¥ Bsinycxa.

A2, 1,43 B)1,3,2,4 C)2,4,3,1 D)1,2,3, 4 E)1,4,3,2
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4. Yto ABNAETCA HarpeeaTenem, pabo4Mm TENOM M XONOAWNLHHMKOM B
peakTMBHOM ABuratene?

A) Harpesarens — kamepa cropaHus, paboyee Teno — NPoAYKTEl CropaHua
TONNWBEA, XONOAUNLHUK — aTMocdepa

B) HarpeeaTtens — npogyxTsl cropaHua Tonnuea, pabovee Teno — kamepa
cropaHdua, XonoaWnsHWK — atMoctepa

C) HarpeeaTtens — atmocdepa, pabodes Teno — kKaMepa CropaHua, Xono-
OWNBHWK — NPOAYKTEl CrOPaHWA TONNWea

D) Harpeeatens — atmocdepa, paboqee TENo — NPOSYKTEI CTOPaHWA
TONNMBA, XONOAWNLHWK — KAMEpPA CropaHua

E) Harpeeatens — npogykTel cropaHua Tonnuvea, pabodyee Teno — atmocde-
pa, XonogWnsHWK — KAMEpAa CropaHua

5. Tennoeoi ABUraTents, nony44e ot Harpeearens 150 Mk konu4ecTea Ten-
noTel, oTaan xonoaunsHUKy 100 MOx. Yemy pasen KNO aeuratena?

A)10% B)15%  C)50% D)30%  E)33%

6. HazpwH » e€ poauTenK BeIEXaNKM M2 NLINLHOro, 3arazoeaHHoro Baky v npu-
eXanu B poaHYH AepPeBHID Ha cKnoHe rop. Manopamy oTKpEIBAKOLWKWXCA Ne-
pen HazpwH neiszamein ¥MBONWCHOW NpHUpoAkLlI NONHOCTEH HapyLwWwan ux 3a-
NkINeHHbIA aBToMoBMNB ¢ rpoxovylWMm aBuraTenem. HazpuH norpysmnack
B MLICNTM O TOM, KaK MOXHO Dbino Okl BOCCTAHOBMTL HapYWeHHYH rap-
MOHWKD: «Bbin Bkl Haw aeToMoBuNE A, OH Gbl He HapYLWWN 3TY KPacoTys.

| Bonpoc. Onpepenute aeToMODKMNE, OTMEYEHHEIR 3HAKOM A, KOTOPBIA MMENa B
Buay HaspuH:

A) AsToMoBunes ¢ NapoBLIM ABUraTenem

B) AsTomoBune ¢ AW3enbHbIM ABUraTENEM

C) ABTOMOBMNE C peaKTUBHBIM OBUraTenem

D) AsTomMoBWNE C aNEKTPUYECKUM OBUraTenem

E) AsTomoBunk ¢ kapbopaTopHeIM gBUratenem

Il Bonpoc. Mpe Byner napkoeRaTe CBOW NWYHBIR aeToMobune HaapwH B Byaywem: Ha

rasoHe noj OKHaMKW CBOETD QOMa, B KOTOPOM MUBET, MEXOY JepeBLAMU B napke
HeJaneKko oT OMa WNK Ha NapKoBKe, HAXOAALLeRcs B ABYX KBapTanax ot goma?
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SNEKTPUYECKUNA
3APAA.
3NEKTPUYECKOE

NOJE

a.1.
5.2.
5.3.
5.4.
9.9.
5.6.
5.7.

5.8.

5.9.

5.10.

3neKkTpuaauma Ten. ANeKTpUYecknin 3apag
CrpoeHue atoma. MNpupoaa anekrpusauum
MpoBOAHWKKM M AUINEKTPUKN
3JnekTpocTaTtnyeckan MHAYKUMA
3JnekTpockon. 3nekTpomeTp

3aKkoH coxpaHeHWs aNeKTPUYecKoro 3apaaa
BsanmopgeihcTene anekTpuyeckux 3apaaos:
3akoH Kynoxa

YcTpoicTBa, pasgensowme,
HakannueawLune W nepegalowmne
aneKkTpUYeckne 3apaasl

JneKkTpuyeckoe none. HanpsxeHHOCTb
3NeKTp1UYecKoro nons

CvnoBbIe NMHUKA 3NEKTPUYECKOro Nons

* OBbobwawwme 3anaHWs
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5.1. AnekTpusaumna Ten. ANeKTpUYecKun sapan

Pacyecas pacYeckod YMCTbIe W CyXue BOnocel U NpuBnuane eé Kk menkum ob-
peiekam Bymary, Bel cMoxeTe HabnogaTte NpUTSHeHWe Kycodkos Bymaru k pac-
yecke. Ecnu noTepets py4KoR 0 BONOCH M NPUBNW3nTL €8 K TOHKOW CTpye Bodbl
UMK K NNaMEHK CBEYK, TO MOMHO HaBNIOAaTL OTKNOHEHWE CTPYWM W NNaMEHU K

pyuke.
&

",j.;_';; = »r
1 | |

&

« [lovemy nocne pacyechiBaHWA BOMNOC pacHecka npuTarueaeTt Kk cebe
MErnKkue Kycoqkn Bymarn?

» B yem npuyMHa OTKNOHEHWA CTPYW BOAbLI W NAAMEHW CBEYM K pyuKe,
NOTEPTOM O BONOCKI?

#
tHCCﬂEﬂGBhHHE-‘I * Kakoe HOoBOe CBOWCTBO Npuobpenn Tena
B pesynbTaTe TPEHWAT?

OBopynoBaHue: NNAcTMaCcCOBLIA LUTATUE, METANNMYECKAA CNMUA C Pe3MHOBON Npobroi
Ha KoHLUe, HeBoNLLWoA LIMNMHAR, W3rOTORNEHHLIR U3 hONLM M NDUKDENNEHHLIA K HATKH
(anomMuHMeBan NNb3a), CTEKNAHHARA NaNo4Ka, WepcTAHaA TkaHb, Bynaska.

Xoa pabotel:

1. 3akpenuTe MeTannuyeckyio cnu- (a) # # (b) # (c)
uy Ha wratuee. MNpueskuTe ceo- '

BGoAHLIA KoHEL HATK K Bynaske u
BOTKHWTE & K peawHoBoW npob- ' {
ke (a). {8 4 0 . ?'.

2. K nogeeweHHoR Ha HUTK anio-

MUWHWMERBOH NNB3E NOOYEpenHo !-'L'! !-'L-I O‘LI
npubnwKanTe CTEKNAHHYD Na-

NOYKY W LWePCTAHYID TkaHe M HabniogaiTe 3a NPOMCXOOALLMM.
3. MoTepes CTEKNAHHYIO NANOYKY O WEPCTAHYIO TKAHE, CHOBA NOAHECHTE K Noa-
BELUEHHON Ha HWTK MMNb3e CHavana nanoyky, a 3aTem TKaHb U cneauTe 3a
NPOMCXOAALMMK SBREHUAMK (b 1 c).
OBcyauTe pesynbTaThl UCCNEAO0BaHUA!
* Yto Habnganocs Npy NnpuBnuseH CTEKNAHHOM NAnNoYk U WePCTAHON TKAHKW K
NoABeLUEHHOW HA HWTH MMNb3e B HA4Yane aKcnepumeHTa’?

+ Kakoe HoBOE CBONCTBO Bbl ODHApYWMNK ¥ CTEKNAHHOW NAN0YKK W LWEePCTAHOR
TKAHW NPKY NOBTOPHOM NOAHECEHUW WX K NOLBELUEHHOR HA HWTK TMNL3e nocne
TpEeHWA UxX Opyr o gpyra?

[Tonobueie aenenns OBUTH M3BECTHEI €Ll B rTyDoKoil apeBHocTH. [IpeBnerpe-
qeckHil hunocod Panec Munercknii (624-547 rr. 1o Hawed psl) oOHapyxHI,
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YTO NPH TPEHHH KENTOTO AHTAPA (ero NoOBIBAIK M3-TI0J] 3EMIH B BHJIE 3aTBEp-
JIEBILEH CMOJIBI) O MEPCTAHYIO WIH IIETKOBYIO TKaHb OH HAIONTO npuodpeTaeT
CBOICTBO NPHTATHBATEL K ce0e KOHIIBI BOJIOC, CYXHE JIHCThS, COJIOMHHKH H JIp.
«INEKTPOH» — rpedeckoe HazBanue auTaps. Telno, npuTarusaouiee K cebe apy-
IHE TE1a, HA3BIBAIH HANIEKTPHIOBAHHBIM.
e Teno, npuobpemaiowee & pesyibmame Mpenus Ceolcmso NPUMAZUEams
(wiu ommankusame) dpyeue mend, HA3LIGAIOM HaINeKmpuzosanusim. Io-
6OpAM, YUMo OHO NPUOHPERo i noMepano Inekmpuveckun zapao. lpoyece
nepedayu meny uil NOMEPU MENOM INEKMPUYECKOZ0 3apA0a HAZLIBAEMCA
IneKmpuzanuen.
® B Kakux cayyasax HaineKkmpuiocanible meaa npumazusaiom, a 6 KaKux
cAyHaAx ommanKkusarom opyz opyza?
[IpoBeneHHOE HCCENOBAHME MOKAZBIBACT, YTO:

1) npu mpenuu deyx odunakosslx men 00 OOHY U MY Hee MKAHL MU Mena

ANEKMPUIVIOMCA 3APAOAMU 0OUHAKOBO20 euda;

2) mena, obradaougue 3apadami oOUHAKORO20 GUAG, OMMATKUSANMCH,;

3) mena, obradarowjue 3apadamMu paiozo eudd, RPUMASHEAIOMCA.
o Kaxkum sudom tekmpuyeckozo 3apada MeKmpuiyiomcia mpyuiuecs
mena (Hanpumep, I60HUMOCAR NATOYKA U WEPCMANAR MKAHb)?
B pesyabTaTe MHOTOYHMCIEHHBIX OMBITOB OBLIO BBIACHEHO, YTO MPH TPEHHH
ABYX Ten apyr o0 Apyra oHM WIEKTPH3YIOTCH 3apallaMH pasHoro Buaa. Y-
JIOBHO 9TH 3aps/bl HA3BAIH MONOKHTEILHBIMH H OTPHUATENLHBIMH. 3apsaj
CTEKJIAHHOMH NMaJIOYKH, MOTEPTOH O WEK, IPHHATO CHHTATD MOMOKHTEILHBIM
(«t»), mwesk npu 31oM npHodpeTaeT oTpHUATENLHLIH 3apai. 3apan 00HH-
TOBOH NMAJIOYKH, MOTEPTOH O WIEPCTh, CYHTACTCH
OTPHLATENBHBIM («—»), IIEPCTh MPH ITOM NpHOG-
peraer nojiokuTenbHEIH 3apsa (d). —— A
e B npupode cywecmsyem dsa suda 3apados:
RONONCUMENBHBLL INEKMPUHECKUL 3apAd 1 ompu-
yamenbHbil INEKMPULECKUN 3aPA0. 4
DNEKTPHYECKHE 3apA/ibl OMHAKOBOIO 3Haka (0ba
MOJMOKHTENBLHBIE HIIH 002 OTPHLIATENIbHBIE) HA3bI-
BAIOT OOHOUMEHHBIMU, IEKTPHUECKHE 3apAjibl pa3sHOTro 3Haka (OAMH MO-
NOAKHUTEIBHBIN, APYroil OTPULATENbHBI) HA3BIBAIOT PAZHOUMEHHBIMU 3apa-
JAMH.
DnexTpuyeckui 3apan odoznavaiot OyKBoii ¢. Bee HadeKTpH30BaHHBIE TENA
00nanaT MMEKTPHUCCKHM 3apAI0M, OTIHYHBIM 0T Hyad. Tena, He obnanaro-
LHE INMEKTPHYECKHM 3apAZOM, HA3LIBAIOT 21eKxmpoHelimpaibibimu (dIek-
TPHYECKH HEHTPAIBHBIMH), WIH HezapadceHnbimu TenaMu. B yects dpaniys-
ckoro ¢msuka llapna Kynona equnmiy anextpuueckoro 3apana 8 CH nassa-
mw kyaon (Kn): [g] = 1K
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NPUMEHUTE U3Y4EHHOE

WCCNEOOBAHWE-2 |- BsaumopgencTBWe HA3NEKTPU3OBAHHbLIX Ten
J

OGopyaoeaHue: 3BOHWMTOBLIE NANOYKW () I

(2 wr.), cTEKNAHHAA Nano4ka, Wenkoeas L

W LWEPCTAHAA TKaHW, LENKOBAA HUT. "’”=i='

Xopn paboTbi: s

1. NoTpute 360HNMTOBLIE NANOYKW O w,:_“ = '!'-qq...f"

WEPCTAHYIO TKaHb. OOHy U3 NanoJex 3
nogBeckLTE Ha WTATHEE, OPYIYHO
npubnuxanTe K Hel (e). o

2. NoTtpute 3BOHMTOBYIO NANOYKY O WEPCTAHYKD THAHL W NDOHECUTE K BUCALLEH Ha
WITATUBE CTEKNAHHON NAN0YKe, NOTEPTON O LWENKoBy TkaHk (f). CpasHuTe
Habnwgaemele ABNEHWA.

OGcyauTe peaynbTaThl MCCNEAOBAHUA:

» [loveMy HasnekTpuioBaHHas 300HWTOBAR NANOYKA OTTANKWBAET BMCALLYH Ha
HWUTH HABNEKTPUIOBAHHYI0 IDOHUTOBYID NAN0OYKY W MPUTArMBAET BUCALLYIO HA HATH
HA3NEKTPUI0BAHHYI0 CTEKNAHHYIO NanoJky?

+ K Kakvm BeIBOOAM NPUBOAAT PE3ynbTaTel MCCNEaoBaHWA?

YTO Bbl Y3HANKU?

Teno, npuobpeTaiollee B pe3ynbTaTe TPEHUs CBOI- g"m“EBHE CNnoBA
CTBO NPUTAMMBATL (MNK OTTANKWBATL) ApPYrue Tena, Ha- 3::'""":55""“ ﬁm
apiBawwT __. [oBopAaT, 4T0 OHO npuoBpeno wnu Hy“::m aiihl incd:

notepsano __. Tena, He oBnagowue anekTpUYeckumM HeaapsiwenHoe
3apAAOM, Ha3bIBaIOT __ (3INEKTPUUECKM HEATPanNEHBIMA)  HasnekTpUIOBAHHLIA
WM Tenamuv. EQUHULER 3NeKTpUH4ecKoro 3apaga B

CH saenaeTca .

NPOBEPLTE CBOW 3HAHWA

1. YT0 03HaYaeT HA3NEeKTPUIOBAHHOCTL Ten?

2. Ha wenkoBbIX HWTAX NOMNapHO BUCAT OJMHAKOBLIE NErkWe LapukW, WMelolwWe
OOMHaKOBLIE NO MOAYNI 3apaabl. 3HaK 3apAda OOHOMO W3 NonapHblX 3apance
YKa3aH Ha PUCYHKE.

A\ B ¢ / 0 /\
/\ L
i i\\ \ f
/ \ Yo o .
O O O 00 & b
g, =0 g <0 >0 g, <0

| Bonpoc, Ha rkakom pucCyHKe NoKasaHa cuTyauwd, Korda 3Hak BTOpOro wapwka
oTPMUATENEHLIAT

Il BOonpoc. Kakoi pucyHOK COOTEBETCTBYET CHTYaUMK, KOrga BTopoi 3apag obnapaer
NONOMUTENBHLIM 3apAOOM?

Il Bonpoc. Ha kakom pucyHke waobpaxeHa CWTyauwa, KOrQa BTOPOW WapWKk He
obnanaer aapagom?
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3. BucAwmMe Ha WenkoBbiX HWUTAX DymamHbe wapukw 1 1 2
HaanekTpuaoBadbl. ONpeaennTe 3HaKW MX 3apAAos.
4. Kakoe Teno ABNAETCA 3NEKTPOHEATpanbHbIM?
A) Teno, B KOTOPOM YMCNO «+» 3apanos Bonbwe, Yem d @ .
HWCNO €—» 3apAL0B; 1 2
B) Teno, B KOTOPOM 4MCNO «+» 33apALOE MEHLLUE, HEM
YWCNO «—» 3apAN0E,
C) Teno, B KOTOPOM YWCNO «+» 3apAA0E PABHO YMCNY «—»
3apAaos;
D) teno, B cocTaee KOTOPOrO HET HWM «+», HW «—» 3apAA0E.
E) Teno, 3apsmeHHOE TONLKO &+% 3apAagomM.
5. BUcALWaA Ha WenKoBOW HATK rink3a L oTTankveaeT runs3y M v nputarueaer
rune3y N. Y10 moxHO ckazaTte of anekTpudeckux 3apagax rMnez L, M u N?
AYL(+), M{+)u N(+)  B)L{+), M{+) u N(=) C) L{+), M{=) n N(+)
D) L(=), M(=) » N(=)  E) L(=), M(+) n N(-)

5.2. CtpoeHue aTtoma. lMpupoaa anekrpmsauum

Wayuas nayTuHy, y4eHkle OTKpPbINA CTPaHHOE AB-
nexne. OHW BRIACHWNK, 4TO Konebnowasacs npw
NErKOM OYHOBEHWW BETEPKA 3NACTUYHAR NayTWHa
NEerko NpuTArMBaeT W npukneweaeT k cebe He-
CKONbBKO HACeKOMbIX W3 NPONETAOWER MUMO
cTaiki. Tak gedopMupyloWwanca nayTuHa noMo-
raet nayky wanoenTs aobeiMy. Mccnenoeanua no-
Kaszanu, 4To NpUHMHa NPOMCXOOALLEro ABNEHWRA
3aKnyeHa B anekTpuaaund gedopMUpoBaHHOR
nayTWHe! W NPONETaKLER CTARKW HACEKOMbIX.

= MNocTapaitTeck 0GLACHUTL, KaK 3NEKTPU3YIDTCH NayTuHa W Hacekomble,
« Kakve Hacekomble M3 NpoNeTalwen MIUMO CTalkK NPUTAMMBAKOTCA K nayTuHe?

2
{HCCJ‘IE,E[DBAHHE-‘I * Y10 npousorgeT, ecnv npuMbarM3anTe nUCcT Bymaru K

pPEe3MHOBOMY BaNUKy?

OBGopyaoBanue: cyxas CTEKNAHHANA NNacTHHa (MNK TEKCTONWTOBARA NNacTWHa),
nuct Bymarw (dopmarta Ad), pe3MHOBLIA BanuKk Ha py4ke.
Xop paBotel: 1. MNOMECTME CTEKNAHHYID NNACTUHY _
Ha NOBEPXHOCTW CTONa, NONOMWTE Ha Hee nuct By- |
marn. 2. TpvHMUTE PE3WHOBLIA BanWk K nWcty |
Gymary 1 HECKOMBKO pa3 NpoKaTWTE ero no NoBepx- ;' .
HOCTW nucTa, 3. BaAe 3a 0QWH KOHEL NWUCTa, CHUMNTE

Ero CO CTEKNAHHOW NNAcTUHKKM W, NpUbnuxan K Banuky, BHUMaTeneHO cnegute 3a
NPOUCXOAALLMM ABNEHUEM.

O6cyauTe pesynbLTaThl MCCNeQOBaHWA:

» Kak Bul 0beACHWTE Habnogaemoe AsneHwe?
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* Crpoenne atoma

Yactuua semectsa, 0bnamgaoman oTpHIATENBHBIM 3apA/ioM, BIepBhie Oblia

obnapyxena B 1897 roqy anrnuiickum ydensim [xosedom Tomconom. Dta

4acTHIA, Ha3BAHHAA 21eKmponom, 00NajaeT CaMbiM MalbIM M0 MOIYJIIO

OTPHIATENbHBIM IEKTPHYECKHM 3apAI0M.

® Abcomomuoe Havenue camo2o MAleHbKo20 INEKMPUNECKO20 3apada Ha-

IBIGAIOM IIEMEHMAPHBIM 3APAOOM.

DnemeHTapHbii 3apa 00o3HavaloT OYKBOI e, ero abComoTHOE 3HAYEHHE PaBHO!
e=1,6-10""Kn,

DneMeHTapHbIi 3apsajl O4eHb MaJl, H €CJIH YHECTh, YTO B HEDOJIBIIOM KYCOYKE Be-

HIECTBA COAEPAKATCA JAECATKH MHLTHOHOB aTOMOB, TO YHCJIO JIEKTPOHOB B TEJe

TPYIHO TpeAcTaBHTh. B 0OBMHOM COCTOAHMH aTOM JJIEKTPOHEHTpaneH. 1o

O3HaYaeT, YT0 B COCTAB aroMa JO/KHA BXOJWTh 4YacTwua, oOnasaomas

MOJOKHTENBHBIM 3aPAIOM, PABHBIM [0 MOIYJII0 CYMMapHOMY 3apsaiy BCex

IEKTPOHOB, BXOJAIIMX B COCTAB aroma. 3JT1a vacTHua Owbuma obHapy#eHa

anrmiickuM (pusukom Dpuectom Pesepdoprom B 1911 rogy B xone npose-

JICHHBIX MM JKCIIEPHMEHTOB.

JpHecTt Pezepcopa
(1871=18937)
AHTIIMACKMA YyYEHBIA,
Mpeanoxmn
nnaseTapHylo Mofdens
NO¥WN Nepeyo artoma, ocylecTeun
MOfAENE CTPOEHMA NEPBYI UCKYCCTBEHHYID
aroma. ANEPHYID PEaKLHID,

Oxozed TomcoH
(1856-1940)
AHrNUACKMA yHe-
HiliA. OH OTKPBLIN

INEKTPOH W Npeg-

OH BBIACHWIL, YTO ATOM COCTONT M3 NONONCUMETHHO 3APANCEHHO20 A0pa, pac-

MOJOMKEHHOTO B LIEHTPE aTOMA, H BPALIAIOIIMXCA BOKPYT S/pa ompuyamens-

HO 3apaxcenHbly anekmponos. Bnocnencteun ObUIO YCTAHOBIEHO, 9TO CAMO

AP0 COCTOMT W3 npomonos W netmponos. Tlporon — yactuia, obnanaionias
NOJIOKHTENIbHBIM 3aPAI0M. 3apaj1 MPOTOHA PABEH WIEMEHTAPHOMY 3apaLy:

gy =e=16-10"""Kn.

3 Heiitpon ne obsiajaer 3paaoM, OH 3EKTPOHEHTpaIeH.

] Camoe npoctoe aapo — aapo aroMa sogopoaa. OHo cocro-

" MT M3 oHOTrO npotoHa. Bokpyr Hero Bpamaercs OIWH

Q MeKTpoH (a). Uucio npoToHOB B A/pe aTOMa PaBHO

NOpAJAKOBOMY HOMepY (Z£) XMMHYECKOro 2JIeMeHTa B

nepuoaMueckoil Tabmuue anementor. [Tosromy 3apan

afpa TPOH3IBOJEHOIO aTOMa PpPaBCH TMPOHIBCICHHID
NOPAAKOBOrO HOMEPAa XHMHYECKOr0 iemMenTa Z Ha deMEeHTapHbIH 3apsa/:

gy = Ze.
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B HeHTpaIbHOM aToMe KOJIMHMECTBO MIEKTPOHORB TOXKe pasHO Z. 3apsaji npoToHa
TAK e, KaK ¥ 3apA]l AEKTPOHA, HEBO3MOKHO HH YBEIHYHTE, HH YMEHBIITHTE.

Bruumanue. OnpegeneHo, YTo 3eMHas Kopa W ee atMoccpepa COBMECTHO 3neK-
TpOHeWTpankHbl. OOHaKo NO OTAENLHOCTH OHW oBNanakT NPOTUBONONOXHEIMK
no 3HaKy aapanamu. Tak, 3I8MHaA KOpa 3apAxeHa OTPUUATENLHD, a aTMocdiepa
3emMnu — NoNOKUTENEHO.

* [Tpupona 3ekTpusannu

Bee okpykalomme Hac Tena, MOKHO CKA3dTh, MEKTPHUECKH HEHTPAIbHLL
MOJMOKHTEIBLHBIC 3apA/ibl ATOMHOIO fApa KOMICHCHPYIOTCH OTpPHLATEIbL-
HBIMH 3apPSJaMH IEKTPOHOB. DNEKTPHIALHA Tesl 00BACHAETCA TeM, 4TO NPH
CONPUKOCHOBEHHH JIBYX TeJ (MJIM NPH TPEHHH HUX JAPYT O JIpyra) HeKoTopas
YACTh WIEKTPOHOB OJIHOIO TeJA NEPexoauT Ha apyroe. B pesynprare 0oba re-
J1a ICKTPUIYIOTCA: TENO, MOTYUHBIICE IHITHHE MIEKTPOHBI, 21eKmpusvemcs
ompuyamenbisiM 3apadom, a Teno, NOTEPABLICE MICKTPOHLL, JneKmpusyem-
oA noaoxcumenviuvm zapsoom (b).

(b)

» Honb! Taicke SBJISIOTCS SACTHIAMHE, 00/1/IaI0IIHMH VWIEKTPHYECKHM 3apsiom
* Hon — smo amom, nomepaswiui wii npucoeounusu K cebe anexmpon. Amom,
NOMEPAGUILIL NEKMPOH, NPESPAWaemcs 8 NOAOHCUMeIbHbIR WOH, a amoM,
AOIVHUSIUUI QONOTHUMETLHBI JTEKMPOH, NPeapauiaemci 6 OmpuiameIbHsii
uon. Hanpumep, B BOZIHOM pacTBOpe NMOBApEHHOH COMK (XHMH4eckas (opmya:
NaCl) HocHTeIAMH EKTPHYECKOTO 3aps/ia ABIAKOTCA NONOMKHTEIBHO 3apakeH-
Hble HoHbl Hatpusa (Nat) u otpunarensho 3apsxennbie HoHbl xitopa (CL7).

* Dnexmpuyeckuti 3apad nepeHocumca Moabko 3aPANCEHHBIMU HACMULAMIL.
Imo oznauaem, umo we cywecmayvem zapada Hez wvacmuya. Hosmomy 3aps-
HCEHHBIE YACMUYBI HAZLIRAION HOCHMETAMU ITEKMPUYECKOZ0 3apAda.

NMPUMEHWUTE U3YYEHHOE

WCCNEOQOBAHMUE-2 = PewwuTe 3agaqun

1. B nepuogM4eckoin CUCTEME XMMWYECKUX anemeHdTos medb (Cu) aavumaeTt 29-10
noauumio, o (1) 53-10 noanumio u camHel (Pb) 82-10 noawuuo. OnpeaenvTe anexk-
TPUYECKWA 38pAL AAEP AaTOMOB 3TUX ANEMEHTOB.

2. Teno obnagaeT anekTpu4eckum 3apagom g = 1 Ka. Yto ato oaHa4vaet?
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Pewenwe. 3nemedTapHulil 3apAg paseH e = 1,6 - 107" Kn, nostoMy 4dcno sne-
MEHTapHEBIX 3apAagoe B 1 Kn onpegenseTca cneaylowum obpazom:

- _4
g = Ne -rH—E

1K
q=1K£:E*E‘ -

ST e ap-n €5 c10'% = . 1017
e 1,6 - 10~ 19Kn e =0,625-10"e = 6,25-10Ye,

Oteer. PageHcTBo 3apaaa Tena g = 1 Kn 03Hayaer, 4to Ha 3TOM Tene He xearaer

6,25 - 10'7 anekTpoHOB.

OBcyauTe pe3ynbTaThl UCCNEQOBAHKUA:

» 3NekTpudeckwil 3apaa A0pa KAKoro XMMUYeCKoro anemedTa Gonswe? Modvemy?

» CKONLKO 3NEKTPOHOE MMEETCH B HEWTPANbLHBIX ATOMAX 3TUX XUMWUYECKUX
anemeHToB?

* YT0 03Ha4aeT Hanuyve Ha Tene anexkTpuYeckoro sapsaa ¢ = —1 Ka?

YTO Bbl Y3HANN? ROERE COBA
ATOM COCTOMT U3 MONMOKUTENBHO 3EPFKEHHOTO __ B gapo

LUEHTPE W BPaLLAOWMXCA BOKDYr AOpa oTpuuatensHo  MpoTtod ,
3apskeHHbIX __. ATOMHOe Aapo o6pasoBaHo 3 __ 1 [1OMOXMTENLHLIN MOH
___.3apnAn anexkTpoHa Ha3bIiBawT __. Siiou e,

” _ OtpuuatensHbin MoK
= 3TO artoM, nNOTEPABWWK WKW NONYYWBLLUKWK NeKTpoH

OONONHWTENBHLIA - anekTpod.  ATtom, noTepasiwwid  Wod
3NeKTPOH, Ha3bIBaT __, a NoNy4MBluMiA aononHu-  HeWTpoH
TENLHLIA 3NEKTPOH, HAZLIBAKT .

NMPOBEPLTE CBOW 3HAHWA

1. Kakan 4acTtuua obnagaet HaWMeHBbLUWM OTPULAETENBHLIM, 8 KaKan 4acTula
HaWMMEHBLUKWM NONOXHUTENEHBIM SEIPFI,QDM?

2. Novemy B 0BBIMHOM COCTOAHWKW aTOM 3NEKTPOHEATpaneH?

3. Yo oaHavaeT HA3NeKTPHUI0BAHHOCTE TEena OTpUMUaTENBEHEIM wpﬂnom?

4. Y10 oavaqvaer HAa3ANEeKTPUI0BAHHOCTE TENa NONOXHUTENbBHEIM EEPH,QGM?
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5.3. NMpoBOAHUKU U ONINEKTPUKMK

«

s [MNouemy nNpu paboTe ¢ anekTpuYeckumy Npubopami ncnonb3yoT 06opyaoBaHWE C
PE3nHOBEIMK (MK NNACTMACCOBLIMKA) PYYKaMKU?

Bo BpEMA pEﬁDThl ANEKTPHUEW HadeBaT Pe3IUHOBLIE NEPYETHA
MM MCNONB3YET HHCTPYMEHTEI C PE3UHOBLIMK WMWK
nNacTMacCcoBbIMKA DYyHKaMM,

WCCNEAOBAHME-1 = Tena, NpoBOARAIWLME U HENPOBOAALYME
INEKTPUYECTBO

OGopypoBaHue: 3aKpenneHHLIe Ha NNacTMacCoBkLIX WTa-
THBaX METanNWYeckMe Waps! (2 wr.); Todkas BymamHan o
NeHTa, NPUKNeeHHan K KOHLY NnacTMaccosoro wratvea;  (a) ?] O ?
anoMUHWEBan (MNKM MEeOHan) NPOBONOKE; NONWATUNEHC- {l ‘I
Ban (WK PE3VHOBARA) HNTL; CTEKNAHHAA NANOYKE; WepPCTH- | ' |
Hasl (MNK LIENKOBAR) TKaHb. ping pang pesiing
Xog pabotel: >
1. Pacnonoxure nnacTMaccoBbie WTaTHebl Ha nosepx-  (b) \ Q ]
HOCTH CTONa BAONL NPAMOA NuHMK. HasnekTpuso- 4 1] fl
BAB CTEKNAHHYKD Nanouyky, NPUKOCHUTECE &1 K M i
npasomy wapy (a). OBpaTtuTe BHUMaHKWE Ha TO, «KaK - iR
eegeT ceban Npu aToMm DymaxHan neHTa. o
2. CoewHviB Wapsl anioMUHWEBON (MNW MeaHoR) Npo-  (¢) ] Q "
i L] L]
L] L L]

BONOKOM, NOBTOpPWUTE onbIT. MNpocneanTe 3a uameHe-
HWeM noeegedus BymamHol neHTs (b).

3. 3aMmeHwB MeTannv4eckyio NpoBONOKY, COedWHA- 3 3 3
HOLLYIO Waphk!, NONWATUNEHOBOW HMTLIO, NOBTODUTE

ONLIT ewWwe pas, npoaonkas Habnioaate 3a nosegeHwen BymaxHon nedTs (c).

OGcyauTe pesynbTaThl MCCNeQOBaHWA:

« Habnwopanwce Nu kakue-NUBo MaMeHEHWA B NONOMEHWW DyMamHOR NeHTel Npu
3NeKTpU3auuM NPaBoro Wapa HA3NeKTPU30BAHHON CTEKNAHHONW Nano4koi?

e [Modyemy BymaxHas NeHTa NPUTATMBAEBTCA K NEBOMYy LWApY NpW SnekTpvaauqu
Npasoro wapa, COegMHEHHOD C NEBLIM WapoM METANNWHYECKOH NPOBONOKORT

» [Novemy ByMmamHan neqTa Guina HENOGBMKHOW NpW 3NEKTPM3ALWW NpaBoro wapa,
COEAWHEHHOrD G NeBbiM LWIAPOM NONWITUNEHOBOW (MNKM PE3IMHOBOR) HUTLIOT

s K kakum BeiBogam NPUBOAAT pesynLTaTtel MCCrnenosaHua?

* [IpoBoAHHKH

[1pu npoBeaeHHy HCCEI0BAHMS MBI ODHAPYHIIH elIe 0/IHO CBOWHCTBO TeJ: Tena
MOTYT [EPEHOCHTH HITH HE TIEPeHOCHTS AleKkTpuyectso. [pu coeuuennn Metan-
JIMHECKUX MIAPOB METAUIHHECKOH NPOBOJIOKOI MEKTPHYECKHIT 3apal NepexoauT
C MPABOro Wapa Ha JEBLII W NPHTATHBAST JETrKyI0 OYMaOKHYIO AeHTY. 3HauuT,
META/UTHYECKHIT MPOBOIHHK XOPOILO NPOBOJNT VIEKTPHYECKHE 3aps/ibl.
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* Bewjecmea, wepes komopwie aneKmpuyeckue 3apaobl Mo2ym nepexodums om
IAPAINCEHHO20 MENA K HE3APANCEHHOMY, HAZIEAIOMCA NPOSOOHUKAMUL.

K mpoBOaHHKAM OTHOCATCA METAUTbI, BOJHBIC PACTBOPBI COJCH W KHCIIOT M JIp.
Touemy npogooHuKL 1e2K0 NEPEHOCAM INeKmpuieckull 3apid?

B npoBoaAnMX 3MEKTPHYECTBO BEIIECTBAX HMEIOTCA HOCHTE/H JIEKTPHYECKHX
3apAoB, CNIOCOOHBIE MEPEMEIATLCA B ITHX BELIECTBAX BO BCEX HaNpaBICHHAX.
B meTamiax TakKMMH HOCHTE/IAMH 3apA/I0B ABIAIOTCA MOKHHYBILHE aTOM c80000-
Hble ANEKMPOHbL, & B PACTBOPAX — NOIONCUMENbHBIE W OMPULAMENbHBIE UOHBL.
Tpu anexmpuzayuu NPOSOOHUKA HOCUMETU 3APA00R PACAPEDETHIOMCA NO 8CEU €20
nosepxrocmut. Ilo 3Toii npHuHe HEBO3MOMKHO HANIEKTPH30BATh TPEHHEM METaI-
JIHYECKHIT CTEPACHB, JICPa €ro B pyKe, Tak Kak BO3HHKAIOILHE MPH MICKTPH3ALHH
3apAIkl MEPEXOIAT HA TEIIO YeIoBeKa, TOMKE ARIAIONIeECs IPOBOIHHKOM.

* TuI1eKTPHKH

B npoeeneHHOM HCCIEN0BAHHH MIEKTPHYECKHH 3apAal HE NMEPEXOIHT ¢ mpa-
BOTO Iapa Ha JICBBIH MPH COCHMHEHHH HX TOJHITHICHOBOH HHTBIO, H M0-
aToMy OyMaskHasA JIeHTa K HEMY He NPHTATHBAETCA. 3HAYUT, NOIHITHICHOBas
(MK pe3HHOBAaA) HHTH HE MPOBOIHT WIEKTPHYECKHE 3aps/ibl.

® Bewgecmea, wepes komopble MeKmputeckie 3apadkl He Mo2ym nepexooums om
IAPAHCEHHOS0 MENA K HEIAPANCEHHOMY, HAZBIBAIOM OUIEKINPUKAMIL

K manexTpukaM OTHOCATCA TUIACTMACCH, PE3HHA, CTEKNO0, Y00HHT, CyXas Jpese-
CHHa, BO3/IyX, KepaMHKa u Jp. Tena, H3roTORIEHHBIE W3 IMAIEKTPHKOB, HA3LIBAIOT
n3onaTopamMu. Pyuku anekTpuieckux npubOpoB H3rOTaBIHBAKOT H3 THIEKTPHKOB.
Husnexmpuru modsice MONCHO HAINEKMPU3osanv, NPuYem SoIHUKAloOuue 8
HUX RPU MPenuu win Kacanuu 3apadst He nepemenjanmcs, a ocmaiomes 6
mex mecmax meaa, 2de onu eosnukiu. Hanpumep, notepes oJiMH KOHEIl CTEK-
NAHHOI NATOYKH O IMEPCTAHYIO TKAHb, MOKHO HAXIEKTPH30BATh ITOT KOHEIL
OTPHUATEILHBIM 3apAJIOM, & JPYroi KOHEL 3TOi NaJo4YKH MOTepeTh O men-
KOBYIO TKaHb H HAXICKTPH30BATE NOJOMKHTEIBHEIM 3apAIOM.

IJFHMEHHTE WM3YYEHHOE

L HCCHEEOBAHHE-Z - np{.‘rEIEpItEI INeKTpH3aum npoBoHHUKOB
H OWINeKTPHKOB

DEDP}'HHII!HHHE: METEIH]'IH‘-IEC:KHI:;I wap Ha NnNacTMacCoBOM WITATHEE, I'IPHK.I"IEEHHEIFI

K KOHLY NNacTMacCoBOro WTATUBA yakan BymamHan nedTa; MeTannu4eckin crep-

MEHb, CTEKNAHHAA Nano4ka; WepCTAHAA (WNKW WENKOBaR) TKaHb, Pe3uHOBLIE

nep4aTku; MeaHan NpoBonoka.

Xop paboTei:

1. PacnonosunTte WTaTHBLl Ha NOBEPXHOCTH cTona Gnuako apyr k apyry. HasnexTpu-
30BAB CTEKNAHHYK MNAacTWHY TPEHWeM O TKaHb, NPUKOCHWTECH et K wapuky (d).
OBcyauTe C OOHOKTACCHUKAMW NPUYMHY NPUTSXEHWA GYMaMHOR NEeHTLI K WapWKY,

2. NMpHKOCHWTECE K WaPWKY PYKOR W paspaauTe ero. 3atemM, NnoTepes MeTannuyec-
KMA CTEepMEHHb O WEPCTAHYIO TKaHb, NPUKOCHWTECE MM K METannNWYeEcKoMy
cTepwH, Habnwoaas 3a noseneHwem BymMakHOR neHTe ().
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OBcyaunTe peaynbTaThl MCCMNELOBaHMA:

» MModemy NpY KACAHUK HAINEKTPUIOBAHHON CTEKNSHHON NANCYIM K METAMNUYECKOMY LapY
GyManKHAR NEHTA NPUTAMBAETCA K WAPY, 3 NPU KACAHWM K 3TOMY LLIAPY METAMNMHECHOMD
CTEPHHSA, NOTEPTOMD O LEPCTAHYH THAHL, ByMaKHan NeHTa OCTAETCH HENOABKHHON?

YTO Bbl Y3HANKW?

BewecTsa, Yepes KOTOpLIE INEKTPUYECKNE 3aPAAbl poioureLiE CHIOBA
MepeXOAAT OT 3apFKEHHOMO Tena K HE3apSKEHHOMY,  pu oo
HasbiBalT __. BeujecTsa, 4epes KOTOpble 3NEK-  3pexrpuueckue 3apansl

TPMHECKWE 3apAdbl HE NEepexofAT OT 3apAXEeHHOro Pacnpegensatecsa

TEMNa K He3apRKEeHHOMY, HasbiBaloT _ . MNpw anexktpu-  MpoBogHKKK

3aUMKM NPOBOOHWKA ANEKTPUHECKWE 3apAadsl _ no

BCER ero NOBEPXHOCTK. _, BO3HWKAIOLWMWE Ha OW3NEKTPWKE B pesynkTaTte TPeHWA M
KACAHWA, OCTAKOTCA B TOW ¥E YacTW OWINeKTpUKa, B KOTOPOW OHW BO3HWKK.

NMPOBEPLTE CEOW 3HAHWA

1. Kakue 4actu HG-GEPE}KBHHDFG Ha PUCYHKE YTHIra WaroToBnexdel M3 NPOBOOHWKE, 8
KaKWe 13 nuaneu‘rpmrca?

MpoBogHWK Ouanexrpux
L — M A) | Toneko O LMNuP
0 B) | Toneko O Tonkko M
— Y C) | Tonbko L M,N,OuP
ﬁ‘r’_,._"“"““\* D)|LWO M NuP
p 0 E)[LLNuO MuP

2. Ha pucyHre naobpaskeHbl pa3nnyHbie BLITOBLIE NPUHAANEMHOCTH.
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| BONpoc. Ha Kakom M3 3TuX Ten UMeKTCA U 4acTh U3 NPOBOAHKMKA, U YacTK

W3 AM3NEKTPUKA?

Il Bonpoc. Kakoe cnoso cneayeT BnUcate B COOTBETCTBYIOLMX paMKax:
NPOBOAHWK MNW ONINEKTPHUK?

3. HeBoamMOXHO HA3NEKTPWU3OBaTL METANNUYECKWI CTEPXEHL, NOTEPER €ro 0
WepcTAHY Tkade? Kak Bbl Bel Aobunuck aToro?

4. B rabnuue ykasado, kakve n3 Ten L, M u MPOBOAHMK | [AUaneKTpuK
N ABNRIOTCA NPOBOAHWUKAMM, 8 Kakue L +
AW3ANeKTPHUEaMIA.
B kakom cny4ae HUHenpueefeHHbe Tena M +
COOTBETCTBYIOT yKadaHuam Tabnuuyes? N +
L M N
A) MegHan nposonoka Cepebpaxan nowea Mnactmaccosan pacqecka
B) [MMnacTtmaccosan pacdecka | Meguas npoBonoka Cepebpanan noska
C) Cepebpanan noxxa MnactMaccosan MenHan NnpoBOnNoKa
pac4ecka
D) TMMnactmaccosan pacyecka | Cepebpanan noxka MeaHan nposonoka
E) CepebprHan nowxa Menxan npoBonoka MnacTmaccoean pacJecka

5.4. AneKrpocTaTu4yeckaa MHAYKUUA

Ha pucyHke naobpakeHsl YacTk a360HMTOBOW
NanoYky W pacnonoxeHHan BAany oT Hee
metannudeckan ccepa (a).

+4++ =
=N

—
o
L

= Y10 MOMHO CKa3aTe ob ANEKTPHUHECKWX 3apRaax 2BOHUTOBOR NANOYKK KW
MeTannu4eckon cdepel Ha ocHOBE 3Toro u3obpameHuA?

* Kakve wameHeHWA B pacnpedeneHdy 3apAaoB Ha atux Tenax Npou3orayT npu
NpubnMKeHuk Nanoyxku K cthepe?

A
[ WCCNEOOBAHWE-1 J- 3nexTpuzaywa Tena Ges CONPUKOCHOBEHWUA
LY
O6GopyaoBaHue: AUANEKTPUYECKWA LITATHE, NOOBELLEeH- (b) *
HaA Ha LIENKoBOW HWTH anMUHWEeBas rnk3a, aboHu- '
TOBAA (UMW CTEKNAHHARA) NAN04Ka, LWepCTAHARA TKaHb.,
Xop paboTel: npubnuasTe HAaNEKTPU3oBaHHYKO 36oHKUTO-
BYIO NaNoYKy K NOABELEHHOM Ha HUTK rMNk3e 1 oBcyauTe
C OOHOKNACCHUKaMKM NPUYMHY Habnioaaemoro aeneHus.
OBcyauTe pesynbTaThl UCCNEAO0BaAHUA!
» MMoyemy NpubnNUKEHUe Ha3NEeKTPUI0BAHHOW NANOYKM K
SNEKTPUYECKH HERTPANLHOA NMNLae Bbi3LIBAET & NpuTa-
#eHne K nanodke (b)?

N
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B pesynbrare MccnenoBaHuA Bbl BBIACHWIM, YTO MOMKHO HAdIEKTPH30BATH
Teno u 0e3 NPUKOCHOBEHHA ¢ KaKHM-JIHO0 HAMIEKTPH30BAHHBIM TEJIOM.

o Dnexkmpuzayus men 6e3 cConpPUKOCHOGEHUA HAZBIEACMCA INeKmpusayuen
GAUAHUEM (HasedeHUeM), Wl INEKMPOCMaAmMuUecKoll UHOYKIuen.
[Touemy BO3HHKAET eKTpocTaTHUecKas HHAYKUMA? [Ipn npubnwkenun na-
INEKTPH3OBAHHOI Y00HHTOBOI MATOYKH (HAPHMED, 3aPAKEHHOM MT0I0KHTE b
HBIM 3apsA/IoM) K a/IIOMHHHEBOMH I'UIb3e CBOOO/IHBIE MIEKTPOHEI B I'HIIL3E, IIPUTH-
IHBAfACh K MAJOYKE, MEPEMEIAIOTCH B CTOPOHY IWiIb3bl, KOTOpas Onuxke K
najgouke. B pesynbrare Ha 3TOH YaCTH I'MiIb3bl HAKAILUIMBAKOTCA IEKTPOHbLI H
ITO YACTh 3apAXkaeTcs OTpHUATENLHO. B npoTHBONONO®HOI YacTH riib3sl 06-
pasyercs HeJ0CTATOK JJIEKTPOHOB, H
9TA YaCTh 3aAPAKACTCH MMOJIOKHTENLHO.
OTpHUEATENLHO  3APAKEHHAA  JacThb
rHIB3El ONMKE K Manodke, MOITOMY
I'HiIB3a NpHTAHETCH K Hedl ().
[Toxoxkee ABIEHHE NPOUCKXOAMT IPH
NpHOIHKEHHH HAIEKTPH30BAHHOIO
TeNa K HEHaNIEKTPH3OBAHHOMY M-
anekTpuky. Ha moeepxsocTy auanex-
TPHKA BO3ZHHUKAIOT 3apsjibl PasHbIX
JHAKOB. Ha }"laCTKE ﬂH:}J'lEI{TpHKa,
OIM3KOM K TeNy, BO3ZHHMKAIOT 3apsjibl,
Mo 3HAKY MPOTHBOIIOIOMKHBIE 3apaLy
Tena. [loaToMy Mex Ly THIIEKTPHKOM
H TEJIOM BO3HHKAET B3aMMHOE NMpuTsxkenue. OTMETHM, 4TO WIEKTPHUECKHE
3apAbl HA MOBEPXHOCTH AHIIEKTPHKA BO3HHKAKOT HE H3-3a NEpeMenieHHd
CcBODOIHBIX YNIEKTPOHOB (MX B JIMANIEKTPHKE HET), a W3-3a BPALICHHA W H3Me-
HeHHS (POPMBI MOJICKY]T THIIEKTPHKA.

NMPUMEHWTE U3YYEHHOE

WMCCNEAOBAHME-2 * BNeKTPOCTATUMECKAN HHOYKLWA

Merannuseckre nnactwHsl 1 n 2 pac-
KELERE] NONCKEHLI NAPANNensHo Ha Auanek-
TPHUHECKOW NOOCTaBKE.
Ecnu k nnactuie 1 npubnuanTs Ha3NeKTPUIoBaHHBIR
NONOAMTENEHLIM 3APAA0M METANMWHECKWIA LLAapKEK, TO!
a) KaK pacnpefennTca anexkTpUYeckuii 3apag Ha
nnactuHax?
b} kakum 3apapom HasnekTpuayeTcH yyacToxk AB
nnactuHel 27 OTteeT obocHyiTe,
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YTO Bbl Y3HAINKA?

KNOYEBBLIE CNOBA
JnekTpu3auums Ten Ge3 CoNpUKOCHOBEHWUA AneKTPUIALNA BNUAHHEM
Ha3eIBAETCA ___ MNKW __. SneKTpoCTaTHHECKAA WHOYKUMA

NPOBEPETE CBOW 3HAHWA
1. Yem oTNU4AETCA ABNEHME 3NEKTPOCTATUYECKDH MHOYKLMK, Npoucxogalee 8
NPOBOOHUKAX, OT AHANOMMYHOTO ABNEHWUA, NPOUCXOOALLErD B AW3NEKTPUKaX?
2. MeTannuuyeckuin Wapuk, NoaBeleHHbLIR Ha wen- _
KOBOW HWTW, HA3NEKTPUIOBAH NONOMUTENEHLIM  (d) | '.:E]
3apanom. Kak 3apaguTca pacnonoxeHHan Ha
OW3nNeKTPHYEcKoR NoAcTaBke nycToTenan coepa,
ECNK METaNMWYECKMIA LIapUK:
a) KOCHETCA ero BHelwHen crexku (d)?
b) Byner BUCETs BHYTPU chephl, HE KACAACH
ero cteHok (e)?

NPOEKT

+ Kakoe AaaneHHe BLl HabnwogaeTe?

ObBopygoBaHMe: HAOYBHON Wap, MENKKe KyCOoYKK anioMuHMeBol dhonkm,
LepcTAHanA TkaHe, nucT Bymarn (Ad).

Xopn paboTki: paccuinkTe Kyco4ku dhonkiv Ha nucte Bymarn. Haanek-
TPW30BAB LWAD TPEHWEM O TKaHb, NPWBNWALTE Bro K Kycoukam donsbrn.

11

O6cyawuTe pe3ynbTaThl HCCNeAoBaHWA:
« [ogroToBsTe 3cce O NpU4WHE Habnioaaemoro ABMNEHWA.
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5.5. dnekTpocKon. AnekTpomMeTp

Ha pucyHre naobpaxeHsl npuEopel, M3aroTOBNEHHLIE B Pa3Hbie rodsl Ans
HabnogeHua aneKTpUsaUmm Ten.

@ Mpubop -
Megan @ Epaywa. 2018+, !

WAL

CrennaHHBIA
Bannown

HPBALLEKD

Cepefpanpie |

MeTannuseckan

CMHLLE
HETH : Npwb

Abpaxama
Mpokm i_.l \\\‘/ Bewwera, 1787 r.
TPy36 |
- _ CTERNAHHLIA
Bannon

— MucTourm
bonsrm

Npubop Tubepro

CamogensHnif
Kaeaano. 1777 r. s

INEHTROCKON

* Yro obuwero 8 npuHumne paBoTe! atux npubopos?

* DIEKTPOCKOT

[TpocTeiimm npudopoM, HCIOIB3YEMBIM [UIA O0HAPYIKEHHS MEKTPHUECKHX
JAPANOB HA TENAX H ONPEIE/IEHHA IHAKA 3apAIA TeNa, ABIACTCHA 2TeKMPOCKon
(or rpesecknx cnoB elektro — «agzexmpon» W skopeo — «nHabmomath»,
«0DHapyHUBaTL» ). [IpHHLIHN ero feHcTBHA OCHOBAH Ha B3aMMOICHCTBHH Ha-
JEKTPHIOBAHHBIX TEJI. HJIEIH'pCI-CKGII COCTOHT H3 YKPEILIEHHOTD Ha JIMAJIEK-
TpHueckHX HoxkEKax (1) kopnyca (2). Koprniye ¢ asyx
CTOPOH 3aKpRIT cTeknaMH (3). B oTeepcTHe B BepxHeii
YACTH KOPIyCa BCTABJICHA JAHYICKTPHUECKAs NpodKa
(5), 4epes KOTOPYIO NPONYHIEH METAJUIHYECKHI cTep-
#eHb (4), HA HHKHEM KOHILIE KOTOPOTO NPHKPENIEHK!
nBa THCTOYKA (6) M3 OyMarn Wi amoMHHHEBO# (hOTb-
ri (a). B nenax wakornienns OonbIIero 3apana Bepx-
HHil KOHell cTepikHA ODOPYIOBAH METAIUIHYECKHM
mapukom uin cepoii (b). i —
[lpH NMPHKOCHOBEHHH 3apAAKEHHBIM TEIOM K METALTH- B
YECKOMY CTEPAHIO (WM LIAPHKY) CTEPAEHE H JIHCTOUKH (b)
AEKTPU3YIOTCH 3apaiaMH OMHAKOBOrO 3Haka. B pe-

3yJLTaTe JIMCTOYKH, OTTAIKHBAACE JIPYT OT Jpyra, pac-

xoaarca. Yem Gonee HANIEKTPHIOBAH WIEKTPOCKOI, TEM

Ha DONBINHI YTOI PACXOAATCA JTHCTOYKH.
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[ WCCNEOOBAHMWE-1 J* MaroTomneHune anexTpockona

O6opyaoBaHue: cTeknAHHan ByTuiNka ¢ WWPOKMM OTBEPCTH-
em (MnK cTeknaHHan Gauka), peawHosan npobka (MnK nonu-

(c)
STWNEHOBAR KpPbIWKA), METANNWHECKas cnuua (Mnv reoags),
ToHKan GymawHan nedta (2 wr.), knei, sboHvToBas (Mnwm
(—WI = A ] CTEKNAHHAS) Nano4Ka (c).

Xog pabothl: 1. M3roToBLTE 3NEKTPOCKON M3 NPMIOTOBNEHHLIX
npeameTce. 2. MNpoeepsTe paboTy WIrOTOBNEHHOMD BaMKM NPW-
Dopa ¢ NOMOLLEH0 HAANEKTPWI0BAHHON NANCYKM,
OBcyauTe pe3ynbTaThl UCCNEA0BaAHUA:
1. Yro HabnoaaeTca, ECnNU K HE3aPAXEHHOMY CTEDHHIO 3NEKTPOCKONa NPUKDCHYTL-
CA 300HUTOBOWM NaNoYKOW, 3aPAKEHHON «+» UMK «—» 3apagom? 2, YTo npou3ogerT,
ECNK K CTEPHHID «+1% 32PAMEHHOID 3NeKTPOCKONa NPUKOCHYTLCA CTEKNAHHOM Nanoy-
KOW, 3apmweHHoRW BonbwuMm no BenuunHe «—» 3apAgom? 3. Kakoe nonowexwe
NPUMYT NUCTOYKK «—» 3aPAXEHHOID 3NEKTPOCKONA, BCNU K ero CTEPXHIO NPUKOC-
HYTeCA 3BOHUTOBOM NANoYKON, HA3NEKTPU3OBAHHON TaKUM Xe No BenuuMHE «—n
aapagom?

* DJIeKTPOMETP
JUna KONMMYECTBEHHOIO HCCIENOBAHNA HAVIEKTPH30BAHHBIX TE H HX CBOHCTR
HCTIONB3YIOTCA MTPHOOPEI, HasbIBAEMBIE anexmpomempamu. Tlpuaimn ero pabo-
ThI TAKAE OCHOBAH HA B3AHMOCHCTBHM HanekTpHzoBaHHEX Ten. K ocu (2) ne-
NOJBHAHOIO METALUIHYECKOro crepaxHs (1) npHkpensieHa erkas nojiBHxHas
MeTaniHyeckas crpenka (3). YUrole! 3alMTHTE CTPENKY OT BHEITHHX BO3JIEHCT-
BHH, ee noMemanT B kopiyc (4), ¢ obeHx cTopoH 3akpeIThii creknamu, Meran-
JTHYECKHH CTEPKEHB HI0IHPORAH OT KOPIMYCA PE3HHOBOH (HIIH MJIACTMACCOROH)
: npodkoit (5). B mwkuHeil yacti kop-
nyca UMeeTcst 1IKaNa ¢ JefeHusaMH (6)
u 3anum (7) s sasemnenns (d).
ITpy CONPHKOCHOBEHHH HAIEKTPH30-
BaHHOTO TEJA ¢ META/UTHYECKHM CTep-
HHEM WIEKTPOMETPA H CTEepikKeHb, H
CTpE/IKa WIEKTPH3YIOTCH  3apajiaMH
OJIMHAKOBOTO 3HAKA, MOITOMY CTpesi-
Ka oTTankueaerca ot crepxnd (e). [lo yray OTKIOHEHHA CTPEIKH MOYXKHO OIl-
pelleNuTE CTeleHb HAadIEKTPH30BAHHOCTH Tena: deM DobLIHiT 3aps/1 oIy4aoT
CTPE/IKA W CTEPIKEHB, TEM OO0JIbINE YION OTKIOHEHHA CTPEIIKH,

NPUMEHWTE M3YHYEHHOE

[MCCHE}]GBAHHE-Z ]- Kakoe sBnenue uccneayeTca anekTpomeTpom?

126



OBopygoBaHKue: 3NeKTPOMETP C HAASTOR HA ero CTEKEeHL NON0A cthepoi, CTEKNAHHAR

Nano4ka, LWepCTAHAA (MNK LLeNKOBaRA) TKAHb.

Xop paboTtbi: [

» [MpuBnuaste Kk cchepe anekTpoMeTpa HaanekTpuaosauHyio no- (f) -
NOMATENEHBIM 33PRA0OM CTEKNAHHYKD NaN0OYKY, HE KatanACk eea,
W NpoCNeguTe 3a MaMeHeHWem nonoxeHua ctpensu (f).

ObcyguTe pe3ynbTaTthl MCCNeqoBaHUA:

s Y70 NpOMCXOaUT NP NpUBNMMEHUA HA3NEKTPUIOBAHHOR CTEKNAH-
HOI NanoukM K cepe anektpomeTtpa? 3apAnaMi Kakoro aqaka
ANEeKTPUAYIOTCA NPU 3TOM METannMYeckan chepa, MeTannuyeckue

cTepxeHs U cTpenka? OTeet oBocHyiTe. £,

YTO Bbl Y3HANW?

[na obHapyeHWA HA3NeKTPUM30BaHHOCTK Ten B Nabopa- KNKOYEBLIE CNOBA
TOPHBIX YCNOBMAX UCNONBL3YETCA NPOCTON NPUBOP, HA3b-  AnexTpuzaumMaA
Baemblid . C Uenbio WCCNeaoBaHWa _ Ten W CBOWCTE  3nexTpockon
3NeKTPMYECKOro 3apsAaa ucnonsayetca npuBop, Haswl- — BiawmopeicTewe
paeMblid __. TpuHumn paboTel 0boux Npubopos ocHO- AnekTpomeTp
BLIBAETCA HA ___ HA3NEKTPU3OBAHHLIX TeN.

NPOBEPLTE CBOW 3HAHUA

1. O6bACHUTE YCTPOWCTBO M NPUHUMN paboTel anekTpomMeTpa.

2. Teno, obnagawwee BonbWWM NO BENUYMHE NONOKMTENEHEIM 33PAAOM, CONPU-
KAcaeTcA CO CTEPHKHEM INEKTPOCKONA, 3apSMEHHEIM MEHLLUMM NO BENWYMHE OT-
puUaTensHBIM 3apaaoM. YTo npu 3ToM NpoMcxoguT?

A) NMCTOYKKM 3NEKTPOCKONA NOMNHOCTLH CXOAATCS,

B) Yron pacxoxaeHus NUCTOYKOB 3NEKTPOCKONa HEMHOMD YMeHbLaeTcs;

C) Yron pacxoxaeHus NUCTONKOB 3NeKTPOCKONa HEMHOMO YBENWYUBaETCS;

D) Yron pacxoxaeHws NUCTONKOB 3NeKTPOCKONa CHavyana yMmeHsLWaeTcs, NoToM
yBENWYMBAETCS;

E) Yron pacxoxaeHus NUCTOMKOB 3NEKTPOCKONa He MEeHRETCS,

3. K meTannuyeckon nanoqke A npwBnumaloT, He ka-
CanACh, OAMHAKOBLIE 3APAMEHHLIE ANeKTPOCKONL B
1 C. [Npw 3TOM Yron pacxomaeHus NACTOUKOB 3rek-
Tpockona B HemHOro yeenuuuTca, a yron pac-
XOWOEHWA NUCTOMKOB 3nexTpockona C HemHoro
yMmeHswKuTeA, Onpenenvyre 3HakW 3apRaoe nano4-
ki A, anektpockonos B u C.

4. Mpw npubnukesun aboHuToBoro wWapuka K, no-

TEPTOrO O WEPCTAHYKD TKAHL, K 3NEKTPOCKDNY ero NUCTOMKK HEMHOMo chmwkalTca.
YTo MOMHO CKa3aTk 0 3apadax wapwka K v anekTpockona Ha ocHoee aTtoro dakra?

Wapuk K 3nexTpockon
A) + +
B) - + Q@u
C) + -

D) - -
E) anexrpoHeiTpaneH -
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5.6. 3aKOH COXpaHeHUs 3NeKTPUYEeCKoro 3apsaaa

Mpoeeas MccneqoBaHWe, Bbl BLIACHWMMW, Y4TO NPW TPEHWW ABYX Ten apyr ob
Apyra oHW o6a aNeKTpUayITCA.

» KaKoBO COOTHOLLEHWE MEXKTY SNEKTPHHECKMMM 33PANAMW 3TMX HA3NEKTPHI0BAHHLIX Ten?
» Kak mensieTca obLWwui 3apag Ten npy CONPUEOCHOBEHWK OQHOTO Ha3NEKTPU30-
BAHHOMO TENa C APYrMM Ha3NeKTPUI0BAHHEIM Tenom?

-

L WCCNEQOBAHWE-A * INeKTPUHECKUA 3apAg CyMMMpYeTca

OBopynoBaHMe: 3NEKTPOMETP ¢ MeTannuueckol ctepoi, 36oHUTOBaA NANOYKa,

wepcTAHan (WNK WenKoBan) THaHb.

Xop pabotel: 1. Haanextpuayite 3BoHWTOBYHD

nanoYky, NOTepes eé o LWePCTAHYIO TKaHb, W, Npu-

KOCHYBLUMCL MANOHKOA K chepe anekTpoMeTpa,

yoanute ot Hee (a). 2. BHOBb HasnekTpuayiTte

aboHUTOBYIO Nanoyky, notepes eé o WepcTs-

HYH TKEHb, U CHOBA NPMKOCHWTECH NANOYKOA K

cthepe anekTpomeTpa. MNpocneguTe 3a Tem, Kak

W3MEHAETCA Yron OTKNOHEHWA CTPENKW 3nek-

TpomeTpa (b).

ObcyauTe pe3zynbTaThl MCCNeAOBaAHMWA:

* Kak nameHunca obLWmniA anekTpyu4eckuii 3apag
3NEeKTPOMETPa NpH NOBTOPHOM
NPUKOCHOBEHWKM 300HWTOBOW NANOYKK K METANNWYECcKoW cepe?

+ Kakoe CBONCTBO 3NeKTPUHEcKoro 3apaaa BbiABMNEHO B XO4e WCCNenoBaHuA?

DneKTpHYECKHE 3apa/ibl MOAKHO Nepe/iaBaTh OT OJHOIO TeNa ApPyroMy, 3apail
TEJIa MOMKHO YBEJIHYHTh, YMEHBIIHTE HIH HEHTPATH30BaTh, JJOCTATOMHO J10-
TPOHYTLCH K HEMY HaIEKTPH3OBAHHBIM TEIOM.

* KakoBa 3aKOHOMEPHOCTH PACTIPEIC/ICHHA VIEKTPHYECKHX 3apa/10B
MERIV TeaamMn’?

WCCNEOOBAHWE2 | 3aKoHOMEPHOCTE PACNPEOEneHus
ANeKTPUNecKUX 3apAaos

OGopygoBaHue: BUCALLWE HA AWMINEKTPUYECKOM LITATUBE arNKOMUHUEBLIE MMNb3bI

(2 wr.), 3DOHMTOBARA UMK CTEKNAHHAA NAN0YKA, WEPCTAHAA W LWENKOBAA TKAHb.

Xopg paboTkl:

1. HaanekTpuayitTe 0AMHEKDBLIE ANOMWHUEBBIE MMNb3bl 33PAAAMK NPOTUBONONOMHOM
aHaKka. Chnkan WTATMBLI, CO30aRTE YCNOBMA ONA CONPUKOCHOBEHWA MNb3 (C).

2. Nocne kacaHwa NPOUCXOONWT OOHO M3 OBYX. MNK BAaWMHOE NPHUTAMEHWE MEXOY MNk-
3aMMK NONMHOCTLH MCHE33eT — OHW HEWTPanuayTcA (d), Nk MNMNbL3LI OTTANKWBAKTCA

Apyr oT Apyra (e).
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OBcyauTe pe3ynbTaTel MCCNEQOBaHWA:

* B akoM cny4yae B3aMMHOE NPUTSHEHUE MeXOY MMNe3aMK NOCNE KAacaHWs NoNHoC-
T UCYE33eT — OHW HEWTPANU3YIOTCS, 3 B KAKOM Cnyyae N3kl NoCne KacaHua
oTTanKMBealnTCA?

* YTO MOMHO CKA3aTE O MOAYNAX W 3HAKAX 38PAA0E HA MMNb3ax NoCNe ux KacaHua?

ConpHKOCHOBEHHE JBYX TeJl, HAa IEKTPH30BAHHBIX 3apAlaMH MPOTHBOIO-
JIOAHOTO 3HAKA, MOKET CONMPOBOMKIATECA OJIHHM M3 JIBYX ABJICHHH.
I fBJIeHHE: B3aHMHOE NPHTAAEHHE MEHKILY TElaMH MOMHOCTBI) HCYe3aeT,
Telna HeHTpalM3yIoTeA (paspsakaloTes). ITo 03HAYAET, Y4TO MOJIYIIH [TOJI0AKH-
TeJBHBIX H OTPHIIATENBHEIX 3aPAJIOB STHX TE PABHBI H OHH KOMITEHCHPYIOT
ApYT Apyra. 3To MPOHCXOANT B CIEYIOLIEH Moc/Ie10BaTeIbHOCTH:
o Modyau sapsados npomMusonoIoNCHOZ0 3HAKA O8YX O0OUHAKOEBIX men 0o

CONPUKOCHOBEHUSA PABHBL:

41 = —4qz .
o  Obujuii 3apsaod cucmembl CONPUKACAIOWUXCA MER pasen alzebpauieckon
CYMME 3apados OMOETbHIX Ml CUCMEMB (¢ VHemoM UX ZHAKOR):
g1 + (=g2) = 0.

» [locne conpuxocnoeenun oba mena sneKmpuyecku HEUMPAIUIVIOMCcA u

npumaxNcenue Mexcoy HuMu uciesaem:

q,=0; q,=0.

3decy q1 u (— q2) — 21ekmpuneckue 3apadsi men 0o conpuxochosenus, q°, M q Y,
— VIEKMPUHECKUE 3APALE JMUX HCE MET NOCTE UX CONPUKOCHOBEHL.

BHumaHue. Ecnu pasMepbl HA3NEKTPW3OBAHHLIX NPOBOAALLMX LUSPWKOB pas-
MWYHLL, TO NPY MX CONPUKOCHOBEHUW Bonblwas YacTe oBLEero aNeKTpUYEcKoro
3apsaa nepepaeTcA wapuky Gonslwero pasmepa. 3azemneHue (CoeguHeHWe
Tena ¢ 3emnen) MeTannuM4YeckMx Ten OCHOBLIBAETCA Ha 3TOM Npasune nepe-
pacnpefeneHWs 3NeKTPUYeckWx 3apafos. BeneacTBUe rMraHTCKWX pa3Mepos
3emnu BCE 332eMNEHHLIE TENA TEPAIOT CEOU ANEKTPUYECKUE 3apRasL!.

Il siBJIeHMe: BIAUMHOE NPHTAKEHHE MEHLY TeJIaMH NEPeX0IHT BO B3aUMHOE
OTTANIKHBAHKE. JTO NMPOMCXOAMT B Ciy4dae, Korja abcomoTHbIE 3HAYeHHA
JNEKTPHYECKHX 3apAfOB CONPHKACAIOMIMXCA Tes pasnuyHbl. B moment
CONPHKOCHOBEHHA TeJl WICKTPHYECKHE 3apA/bl NMPOTHBOIIONOKHBIX 3HAKOB
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Ha HHX HEHTPAIH3YIOTCA, a JHINHHE HECKOMITEHCHPOBAH-
HBIE ICKTPUYECKHE 3apA/Ibl OJHOTO 3HAKA (TONIOKHTENb-
HOT'0 MIIH OTPHLATE/ILHOTO) PacTipeIe/IsioTes MEXKIY Tella-
MM H OHH OTTATKHBaIOTCA. TakuMm 0bpazom, sBIeHHS, pac-
CMOTPEHHBIE B ITPOBEIACHHOM MCCIEI0BAHHH NMPHBOIAT K
Maikn ®apaned  cjepyiomieMy BHIBOIY: TIPH CONPHKOCHOBEHHH 3apAAKEH-

(1791-1867)

AHITWACKAA HBIX Tell MEKIY HHMH NMPOHCXOAHT OOMEH 3apajaaMu
dhuamk, 3apAJibl CKJIA/ILIBAIOTCA C YYETOM HX 3HAKOB.

gﬁi‘; f]’c'}“ o Obwuti 3apad cucmembl CONPUKACAIOWUXCA MeT PaseH
SNEKTPUBLTEY. anrzebpaudeckol cymme 3apadoe men cucmemsl, u eciu

CHCTMEMA 3AMKHYMA, MO Al2e0paudeckas cymma 3apaooe
OCMAaemca NOCMOAHHOL:
g, +q: +q3 + -+ q, = const.

* B ynexmpuuecku uzonupoeannon cucmeme mea anzedpauieckan cymma
INEKMPUHECKUX 3APAOOS MeT OCMAemcA HeUuIMeHH o,
D710 oaMH M3 (QYHIAMEHTAILHBIX 3aKOHOB NPHPOIBI — 3AKOH COXPAHEHUA
IMEKMPUHECKO20 3apadd, YCTAHOBICHHBIH aHIIHHCKHM yueHsIM Maiikiom
(Papaneem B 1843 roay.
® Diiekmpuiecku U3ONUPOSAHKAA CUCMEMA — INO CUCmeMd, 6 KOMopyio He
nepedanmcea IMEKMPULEcKue 3apacdsl U3 OKpyIcalowent cpedst u uz Komopou
3apAdel He NEPedalomca 8 OKPYICAIouyIo cpeoy.

NPUMEHWTE M3YYEHHOE
.

LHCCHEQDEJ&HHEJ » CKONLKO 3apAga OCTanoch Ha Wapukax?

Pewwure 3agavy B COOTBETCTEBUM C NPUBEJEHHLIM 06pa3LomM.
3apsAg ogHoOro W3 ABYX yOAneHHbIX Apyr OT Apyra OQWMHaKOBbIX
Obpasey METaNNMYECKX LWAPUKOB paBeH q, = 9e, a Apyroro q; = —15e.
LLiapuku NpUBENK B CONPUKOCHOBEHME, @ 3aTeM Pa3Beni Ha npex-
Hee paccroaHue, OnpeenvTe OCTaBLMECA Ha Wapukax 3apaasl q', 1 q',.

DaHo Pewenne
q, = %e, q=1q;+qz
Gy = =— 15e. Tak xax LI2PHEH OJIHHAKOBLI, TO HA KaALOM H3 HHX OCTAHCTCH NOJIOBHHA
q;-7.95-% oblero apaia;
) .9 it q:
fll 1 = q 2 = E = T-_

Boluncnenue
, ,  9e+(—15e) —6e
q 1 = q 2 - 2 i 2
Oteet: g = —3e; q', = —3e.

= —3e.
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dapagel gByX yOaneHHsX Opyr OT Opyra OOMHaKOoBbIX MeTannu-
weckux cep pasHel 1= 26e u gz =—12e. Cdepel NpuBenu B conpu-
KOCHOBEHWME W pa3Beny Ha npexHee pacctoaHuve. OnpegenvTe oc-
Taslwwuecs Ha ciepax 3apaasi q', M q',.
OGcypuTe pe3ynsTaThl MCCNeAOBaHUA:

» Y1o Gyner HabniogaTeon, ecnuy ewle pas NPpUBECTH chepbl B CONPUKOCHOBEHWE W
pazeectu? Movemy?

YTO Bbl Y3HANW?

OBWwmiA __ cucTemb! CONPUKacal-

WwMxcA Ten pased __ ten atom  KMHOYEBLIE CNOBA

cuctemsl. B anektpudeckn _ an-  AnreBpawyeckan cymma 3apagos
reBpanyeckan cymMma 3apAfos Ten  3aKOH COXPaHEHWA INeKTPHYECKWX 3apRaoce

CUCTEMBI OCTAETCS HewameHHoi.,  MI30NMWPOBaHHas cucTema
370 yTEEpHKACHHE — . InNeKTPUHMBCKMIA 3apAa

NPOBEPLTE CBOW 3HAHUA

1. Mo¥HO NK YMEHLLIWTE 3NEKTPUYECKWIA 3apAJ Tena ao HynAa? m m
Oteer obocHyiiTe.

2. Mpw KaKknx YCNOBMAX BLINONHAETCH 3aKOH COXPaHEHWs anek- @ .
TPM4ecKoro 3apaga’? _

3. ea meTannuyeckux wapkka A v B Ha guanexkTpuyeckux nog-
CTEBKaX pa3MeLlleHkl, KaKk MOKazaHo Ha pucyHke. 3apag
wapwka A paeeH +q, a 3apag wapwka B pasex Hynwo. Yemy
OyOoyT paBHLl 3apAabl KaMOOr0 M3 3THX LWAPWKOB, SCNN MX i, e,
NPUBECTK B CONPHKCOCHOBEHWE W CHOBA Pa3BeCcTH B MCXOOHOe
NONO¥EHWE?

5.7. Bzaumopencreue aneKTpu4eckKux 3apsanos:
3akoH KynoHa

BaM yKe M3BECTHO, YTO HA3NEKTPU3OBaHHLIE TENa B3auMHO AENCTBYIOT ApYyT Ha
apyra: mexay Tenamu, obnagalowMmMiU 3apaaaMu OOWHEKOBOTO 3HaKa, BO3HW-
KAl0T CMNbl B3AWMHOTO OTTANKWBaHWA, 8 MeXay Tenamu, oBnagalowmMmi 3aps-
AAMW NPOTUBONONOXHONO 3HAKA, BOIHWKAIOT CWUIMNbl B3aWMHOTO NPUTSKEHUA.

» Kak BeIpa3anTk cuny 3T0M0 B3aMMOOENCTEUA KONUHMECTBEHHO?
& OT kakmx (PU3VYECKMX BENWYUH 33BMCHT CHNa B3aWMOOenCTBUA?

B 1785 roay dpanuysckuii dusuk lapae Kynon skenepuMeHTanbHo yera-
HOBHJI, OT KaKHX BEJIHYHH H KAK 3aBHCHT CHJIA B3aHMOJEHCTBHA MEXKY Ha-
JNEKTPH30BaHHBIMH TesamH. CHIy B3aMMOJCHCTBHA ABYX HENOIBHAHBIX
MoyeHbIX 3apados OH U3MEPS B CBOHX OMNBITAX C MOMOLIBIO KPYMILIbHbIX
6ECO6.
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o Toueunvim nazwieaiom 3apad mena, pazMepamu

éﬂx KOTOPOIo B IAHHBIX YCJIOBHAX MOKHO NpeHedpeys.
B kauecrse ToueuHsIx 3apsios KynoH venonks3osan Ma-
T JleHbKHe 3apskeHHble wapukd. OCHOBHAs 4acTb Kpy-

THJILHBIX BECOB NMPEICTABIACT CO0O0i CTEKIAHHYEO MAI0Y-
Ky, TMOJBCIICHHYI0 HAa TOHKOH ynpyroii npoesonoke. Ha
OJIHOM KOHLIE NAI0YKH 3aKperuieH MeTa/THYeCKHH IapHK
B, a Ha JIpyroM KOHIE YpaBHOBEIIMBAIOLIMIT €10 1apHK
C. Eme oamH mapHk A 3aKpeIUleH Ha KPBILKE BECOB
Heno/euxHO. [1pn coobennn mapukam A u B zapanos
O/IMHAKOBOIO 3HAKA OHH OTTAIKMBAIOTCH, M CTEKIAHHAN
NANO4KA NOBOPaYMBAETCH HAa HekoTopelii yrou. [To yray
NOBOPOTA ONPEISIASTCA CHIIA B3AMMOJISHCTEHA LIIAPHKOR
A u B. Mamenss 3apa/bl MAPHKOB H PACCTOSHHE MEKITY
HUMH, KyJIOH yCTAHOBHIL, YTO CHIIA B3aHMOJIEICTBHS TO-
HEYHLIX 3APAIOB 3ABHCHT OT PACCTOAHHSA MEX/Y HUMH H
OT MPOHIBEIEHHA MOTYIeH THX 3apaaos. Onerrel Kyno-
Ha MPHBETH K OTKPBITHIO BAXKHEHINIETO 3aKOHA MEKTPOCTATHKH:

o Cuna gzaumodeicmenn J08yxX HenoOBUNCHBIX MOYEYHBIX 3apAJ0e & 6d-
KYyMe RpAMO RPOROPUUOHATBHA NPOUIEEOeHUI0 MOOYEH IMUX 3aPAO0E
u ofGpamno nponopUUONAnbHA Keadpamy paccmoaHus MexNcoy HUMU:

Fe kl‘hllfhl

TJIE 1 W (2 — BEJIHYHHB] HETIOJBHAHBIX 3apPAJI0B, F — PACCTOSHHE MEAKIY HH-
MH, F' —MOIyIb CHIIBI B3aUMOICHCTBHA HEMOABHKHBIX 3ap4/10B (ee 4acTo Ha-
3BIBAKOT KVIOHOSCKOU cunoll, Win cunou Kyaona), k— vodddpuument nponop-
HHOHANBHOCTH. Yucnoroe 3HaueHue koapduumenTa nponopuHoOHaIbHOCTH
k OBLIIO OTIPEIENIEHO IKCIEPHMEHTAIBHO:
2

k=9-10° HK; .
T0 03HAYAET, YTO €C/IM PAcMONOKHTEL JBa To4edHbIX 3apana no 1 Knu
Kas/Ibli HA pACCTOAHMM | M JIpYT OT Jpyra, TO MEX/1Y HUMH BOSHHKHET CHIIa
B3aHMOJIeHCTBHSA, paBHas 9 - 10°H.
Kyaonoeckue cuibt 63aumodeticmeus moueuHsly 3apados Hanpasienbl 600b
npamotl, coeounsiowelt IMu 3apadel, 8 NPOMUBONOAONCHBIE CIIOPOHBL.

r - o r

I Sl S stie §

Fy g q: Fs g F; F; g2
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Wapne Kynou

(1736-1806)

DpaHLy3ICKWA DU3MK.

JKCNepUMEeHTANBHO YCTAHOBWN 33K0H B3aWMOOEenCTBMA
Ha3NeKTPM30BaHHLIX Ten.

NPUMEHWTE M3YYEHHOE
[ R

WCCNEOOBAHUE |- B kakom cnyyae cuna KynoHa BeipakeHa BepHo?
L8
Ha pucyHke nokasaHel ABa OOMHAKOBLIX 3apAaa W yKasaHsl
CWNbl X KYNOHOBCKOro B3auMogeAcTemn (a). Kakoi us oTee- |
TOB, NPUBEAEHHLIX Ha pucyHre (b), npasuneHO oTpamaer - | 2]
CUNbI B3aWMOAERCTBWMA 3THX 38PALO0B Ha PAcCTOAHMM, NoKa- i B T o i

(a)

|
3aHHOM Ha 3TOM pPUCYHKe? 41—
(b) = | |
A _ ]
5ol 0
g .
@ H-HHeR
D) . | gl |
O W
- 7 I I I P
'] a1
YTO Bbl Y3IHANW?
Cuna __ [ABYX HENOABMXHLIX __ B BaKyyme NpsMo npo- :"M’";"{EBHE CEEB"‘
MOPUMOHANBHE NPOMIBEAGHUIO MOYNEN STMX 38PAAOB U 5o u:;'::ﬁu:am

0BGpaTHO NPONOPUMOHANLHA KBAAPATY PACCTOAHNA MEXAY  Toueuwsiit 3apaa
HUMKU. Cuna 3TOro B3aWMOABMCTBIA HA3LIBAETCA _, @  KpyTunbHbie BeCk!

3aKOH Ha3blBaKOT __. KynoHoBcKan cHna

NMPOBEPLTE CBEOW 3HAHWA

1. Kakoi xapaktep HocuT cuna Kynoda: nputameHua unu ottankueanus? OTteer
oBocHyiTe.

2. PaccToAHre Mexy ABYMA TOMEHHEIMM 3apagamMi g, = 4+ 107 °Knu g, = =18 107°Kn
paeHo 60 cm. BeivucnuTe cuny UX KYyNOHOBCKOMO B3aMMOOEHCTEMA,

3. Kak uameHMTCA cuna KynoHOBCKOND B3aWMOOEACTENA MeXy TOYEYHLIMMU 3NeK-
TPUYECKMMK 32PAAaMK NPW YBENWYEHWW PACCTOAHWMA MEXOY HUMK B 5 paa?

4, 3nexkTprYeckui 3apAg OOHOW M3 OBYX MaTepuanbHblX TOYEK, HAXOOALWMXCA Ha
paccTosHuM 3 cMm, paeeH g, = +5e, BTOpas He sapsikeHa. Yemy pasHa cuna
KynoHa Mexay aTUMKU MaTepransHeIMK TOUKAMU?
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(@)

5.8. YcTpoucTBa, pasaensiowme, HakannuearoLive
U nepepgaloLliue aneKTpu4yeckue 3apsabl

Mpw OTCYTCTEMKM AOCTATOMHOMND KONWHECTBA BOALI, HEoBX0aUMOR HaM B BonbLUMx
KONMWHECTBaxX AnA YOOBNeTBOPEeHWA NoBCedHEBHLIX DbiToBLIX NnoTpebHoCTen, Mb!
WCNonkL3yem 3anackl BoAbl, 3apaHee HaKonneHHbIe B CneuMankHeix Dakax.

® A MOKHO NK japadHee HakannWeaTe W CO30aBaTe Gonblwue 3anackl
ANEKTPUHECKMX 23apAN0E C UeN6 WX MCNONBE30BaHWA NMpKY HeobxoaumocT?

* Konaencarop
[Tpu mccnenoBanuM 3MEKTPHYECKHX ABIEHHH 4acTO BO3HHKAET HEoOXOIM-
MOCTb MCMOJIb30BaHHA DONBINOTO KOTHYECTBA JIEKTPHUECKHX 3apAJioB pas-
HbIX 3HAKOB. Takoe KOJIMYECTBO 3apA/I0B HEBOIMOMKHO MONYYHTE TPEHHEM
300HHTOBOI HIIH CTEKIAHHON NMAN0YKH O TKAHB.
* Vempoticmeo, ucnons3veMoe 0 HAKOWIEHUA JMEKMPUNECKUX 3apadoes, Hashi-
gaemea kondencamopom (OT Nat. ciosa condensare — «yiomusmsy). [lpocreii-
MM KOHJIEHCATOPOM SABIIAETCA MAockui Kondencamop. O cocmoum uz 0gyx
OAU3KO PACNONONCEHNBIX NAPATETEHBIX MEMALIUMECKUX RIACMUHN, PA30eieHHbIX
MOHKUM cloem Juanexmpura (Hanpumep, sozdvxa) (a). TInacTHHBEI HA3BIBAKOT
TaKKe odkradkamu xondencamopa. TINACTHHBI KOHAEHCATOPA WICKTPHIYIOTCH
PABHBIMH 110 MOJTYJTHO M NPOTHBONONOMKHBIMH 110 3HAKY 3apAfaMu. JTH 3apsaiikl
COXpaHAIOTCA Ha MJACTHHAX B PE3YJILTATE B3aHMHOTO NMPHTAKCHHS.
- 3a 3apsa/ KOHISHCATOPA NPHHHMAKOT abCOMIOTHOE 3HAYEHHE 3apafa
O/THOH M3 IUIACTHH.
CnocobnocTs KOHAEHCATOpAa HAKAIUIMBATEL WIEKTPHIECKHE 3apAIBI

oy pedee  XApAKTEpHIVETCHA (PHIMHMECKOI BEITMUHMHOMN, HA3BLIBAEMON 37eKmpo-

(b)

emkocmblo. Konpencarop ¢ Oonbiuei IeKTPOEMKOCTBIO
3 HAKAIUTMBAET Ha CBOMX 0DKIIAIKAX DOJBIIE MEKTPHUYECKOTO
—1  sapsza.

[Teperiii KOHACHCATOP, HA3SBAHHBIN Jeidencrkol bankou (B
4 vecTb romnasjackoro ropoja Jleinen), 611 M3roToBIEH
, TOMIAHICKHM YuCHBIM [Turepom Ban MymeHOpykom.

Jlelinenckas Ganka (b) cocrout m3: 1 — creknanHoii OaH-

EIMHAIOT META/UIMYECKHH CTepieHb ¢ BHYTpeHHeil o0-
KIajkoi),

(c) KH, 2 — MeTauiHdeckoil Gonsry, nokpeigatoniei Danky n3-
HYTPH H CHAPY#H — 3T0 00KIaIKH KOHIEeHcaTopa, 3 — me-
TAUTHYECKOTO CTEPKHA, 4 — YIPYIHX KOHTAKTOB (OHH CO-

KonaeHcaTop ABafeTca OJHOH M3 OCHOBHBIX YacCTeH ca-
MBIX CJIOKHBIX COBPEMEHHBIX JJIEKTPOHHBIX YCTPOHCTB
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(KOMNBIOTEPOR, TENEBH30POB, MOOHIEHEIX TenedoHor u ap.). Konaenca-
TOPBI, HCMOIB3YEMEIE B 3THX YCTPOHCTRAX, HMEIOT HACTOIBKO Malble pas-
MEpBI, YTO X MOKHO PACCMOTPETh TOILKO C MOMOLIBIO YBEIHYHTEIBHBIX
npubopos (c).

* JuekTpodiopran MamHna

DnektpodopHas MaIHHA — YCTPOHCTBO, HCIO/b- (d)

JyeMOe JUIA Pasjle/ieHHs, HAKOIUICHHA M Nepe/iaun 3
DONBINOTO KOMHYECTBA 3aPA/I0B PA3HbIX 3Hakos (d).
OnexTpodop No-rpeueckn 03HAYALT «NEPeHOCALuLl
nexmpurecmsoy. nekTpoopHas MammMHa co-
CTOWT H3 JIBYX NapasliesibHbIX IIACTMACCOBBIX JIHC-
koB (1), paiiieNeHHEIX BO3AYIIHOH NPOCIOHKON.
JIMCKM TIPHBOIATCA BO BpAILCHHE B IPOTHBOMNO-
JIOKHBIX HATIPABJICHUSAX NP NOMOLLH PYYKH (py4Ka
Ha pucyHke He BWjHa). Bpawasce ¢ Oonsuioi
CKOPOCTBIO, JHCKH B PE3YJILTATE TPEHHA O BO3IYIL-
HY0 MPOCJIOHKY MEKTPH3YIOTCA 3apA1aMH PasHOro
3Haka. C MOMOIIBI0 METAUIMYECKHX LIETOK, Kaca-
HMHXCA JHCKOB, 3TH 3apA/Jbl HAKAIUIHBAIOTCA Ha 2
neiifnenckux Dankax (2) ¥ nepenalTcH IAPOBH]I-

HBIM METAUTHYECKHM KoHaykTopaM (3). B pesyis-

TA4T€ HA OJIHOM M3 KOHJYKTOPOB BO3HHKAET IOJIKHTEIBHBIH, a Ha Jpyrom
OTPHLIATENLHBIA 2nekTprueckuil 3apan. Yrobel paspamuts anexTpodopryio
MAlHHY, HeoOXOAMMO, B3MB 33 JHMIICKTPHYECKHE PYUKH, INPHBECTH APk
KOHJIYKTOPOB B CONPHKOCHOBEHHE.

NMPUMEHWUTE U3YYEHHOE

[ WCCNEOQOBAHMWE J * Uckpa Mexay KOHOAYKTOpaMK

Obopynoeanue: anekTpoopHan MalluHa,

Xop paBoTei:

1. PazeeguTe KOHOYKTOPLI 3nNeKTpohOpHOW MAaLWHLI,
B3AB WX 33 OW3NEKTPUYECKWE PYyYKWM, W Haanek-
TPWIYIATE OMCKK, NPUMBEAA UX BO BpaLLEHWE.

2. MNpekpaTuTe BpalleHWE AUCKDE W, B3AE KOHOYKTOPG
33 pydqkM, NpubnuasTe ux Apyr kK gpyry Bes kacanus.

O6cyauTe pesynbLTaThl MCCNeAOBaHWA:

» Y10 Bl HABNaany Npu NPpUBNMKEHUN HaaNek-

TPW3I0OBAHHLIX KOHOYKTOPOR OpYr K Apyry?
OBBACHWTE NPUYKHY NPOMCXOAALWETD ABMNEHWS.
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YTO Bbl Y3HAINKA?
YCTPOHCTBO ANsi HAKONMEHUS 3NEKTPUMECKWX 3aPAA0E KMIOYEBLIE CNIOBA

HaabliBaloT __. CnocoBHOCTL KOHAEHCATOpa HaKkar-  AnektpodiopHas MawmMHa
nNWBaTh 3MNEeKTPMYEcKMe 3apAfbl XapakTepusyeTcs  SnexTpoemKocTs
(hU3MIECKON BENWYMHOA, HasbiBaemoin . _ aens- Kowgewcatop

ETCH NepBLIM KoHAeHCaTopoM. YoTpoicTeom ans pas-  fleAgexckan 6axka
OeneHws, HaKonneHus v nepegayn Gonblworo konu-
YecTBa INEeKTPUYECKWX 3apAN0E Pa3Horo 3Haka ABNAETCH .

NPOBEPLTE CBOW 3HAHWA

1. Kak MO®HO 3apagnTe W paspaauTe KoHZeHcaTop?

2. Ana kakux uener Ucnonk3yeTca anekTpodopHan MawuwHa?

3. Movemy CONPMKOCHOBEHWE KOHOYKTOPOE OPYr C OPYIrOM NPWBOOMT K paspagke
3anekTpohOpHOM MaLMWHE?

5.9. AnekTpuyeckoe none. HanpsXXeHHOCTbL
3MeKTPU4YeCcKoro nons

Bul ye aHaeTe, 4TO TeNa, HasNeKTPUIOBaHHLIE 3apAaamMu OQUHAKOBOIO 3HaKa,
OTTankMBAKTCA, 8 Tena, HasNeKTPU30BaHHLIE 3apAAamW MPOTHBONONOKHOID
aHawka, npurarvealotca, Mposogs uccnenoeaHwA, Bel HaBrwgany, 4To B3auMo-
NeWCTBUE HA3NEKTPUIOBAHHLIX TEN APYr C APYIOM NPOUCXOOMT HA PACCTOAHWM.
Taoke Bbl Habnoganv, 4TO C YMEHBIUEHWEM PACCTOAHWMA MEWOY Hasanek-
TPU30OBaHHLIMW TENAMKW CHIMbI UX B3AMMOAEWCTBUA YBENWHUBAIOTCA.

* Kakum oBipazom ocyLWECTBNABTCA ANEKTPUYECKO: BIAWMOOEACTEBUE Ten Ha pac-
CTORHUKM?T
2

'
WCCNEQOBAHMWE-1 = Kax OCYLWEeCTBNAETCA ANeKTpU4YecKoe

| B3aMMOOeNCTBME TEN Ha DECETGHHHH?

ObopygoBaHue: MeTanW-HeckuMil LWAapWK, 3aKpenneHHsId Ha AW3NeKTpU-EecKon

NoAcTaeke, NOABELUEHHARA HA LWENKOBOW HATK NErkas Metannu4eckan cgepa, anex-

TpodhopHan MalMHa, MeHanA NPpoBONOoKA.

Xop paboTtel: 1. 3apARgvTe BUCALLYIO HA HWTW MeTannu4eckyto cihepy B, npueean

ge B CONPWKOCHOBEHWE C KOHOYKTOPOM 3NEeKTpo-

thopHoit mMawwuHel. 2. CoeguHWTEe MeTannu4Yeckuit

LWAPKK HAa AWanNeKkTpMHeckon noacTaske A ¢ Tem e

KOHAYKTOpOM 3NexkTpodiOpHOA MaLMHBEl W pacno-

NOXWTE Ero NoOg MeTannUYeckon chepoi Ha HeKo-

TopoMm paccToAnuu (a). 3. Bpawan py4ky anekTpo-

hOpPHOW MELKWHEI, HA3NEKTPU3YATE WAapWK U Npo-

HabnogaiTe 3a BOHMKWWM Mexay Tenamu Baa-

MMOOeRCTBHEM,

OGcyauTe pe3ynbTaThl MCCNEAOBAHUA:

» Kakos xapaktep Habniogaemoro Mexay HasnekTPM3oBaHHLIMK TENaMK (LUaPUKOM
W cchepoit) BaanMMoaencTBMA?

* B yem 3aknyaeTca MEXaHW3M NepeaaqM aToro AeRCTEMA Ha PacCTOAHWKM?T
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Briepeeie OTBET Ha 3TOT BONPOC Aai aHraHicknii yuenslit M. ®apanei B Ha-
yane XIX Beka: wgokpye Kadcoozo MeKmMputeckozo 3apada (vacmuysl uiu
mena ¢ NeKMPUHECKUM 3apadom) cyuyecmeayem IMeKmpuiecKoe noiey.
INEKTPHYECKOE MOJIE HEBHIHMO, O €r0 CYLIECTBOBAHHH MOMKHO CYHTE TO/Ib-
KO 10 €ro AeHCTBHIO. DIEKTPHYECKHE 3apaiibl ASHCTBYIOT APYT Ha apyra
MOCPEACTBOM CBOMX MIEKTPHUESCKHX TOei.

Cura, ¢ komopoli nekmpuseckoe noie Oelicmsyem Ha INeKmpuyeckull
3apad, nasvieaemes snekmpuyeckoli cunoii Fs.

MHOrOYHCIEHHBIE ONMBITH MOKA3AIH, YTO CHIIA JEHCTBHA MOJA HA MEKTPH-
YecKHil 3apaj] NPAMO TPONOPUHOHANLHA AGCOMOTHOMY 3HAYEHHID ITOTO

sapaja: F,~ |g|. (b) 2g

Ha wactuiy ¢ GonbLUImMM 1o MOy 3aps- _0,,__.-
JIOM JIEKTPHYECKOE rojie JeiicTByer ¢ Gonb- (M8~ 77 2F
wieii cunoii. Hanpumep, anexktpudeckoe no- 9 T —

Jie HEMOJABHAKHOIO MMOJOKHTENLHOIO 3apaia g Fu

o JEHCTBYET HA NOMEIEHHBIH B 3TO noje
NONOKHTENBLHBIH 3apan 2¢ ¢ cwioi, B 2 paza OonbiueH, YeM Ha 3apsan g,
HAXOAAIIMICA HA TAKOM ke paccToaHuu (b).

Mpumeyanwe.

= [lone, co3naHHoe HENOABWMKHEIMK INEKTPUHECKMMKM 3apA0AMK, HA3kIBAETCA
3NEKTPOCTATUHECKHMM NONeM.

s JNEeKTPUYECKWA 3apAg, BHOCUMMLIA B None, HassiBaeTcA NpobHbIM 3apaaoMm.

» Cii10Basi XapaKkTepHCTHKA JIeKTPHYECKOT0 1018 —
HANPHKEHHOCTL WICKTPHYECKOI0 N5

Brl yxxe avaeTe, YTO CMNOBOW XapakTepPUCTUKOW rpPaBMTaUMOHHOMo NONA ABNA-
eTCA HanpAMeHHOCTL rpaBuTalMoHHOro NoNA.

» Kak HanpaBneHa HanpaAweHHOCTL MPaBuTaLMOHHOro Nons?

o OT Kakmx PUINHECKMX BENHMHMH 3aBUCUT MOAYNb HANPAMEHHOCTW rPaBUTALWOH-
HOMo NoNA?

* YT0O MOMHO CKA3aTk O CUNOBOA XAPaKTEPUCTUKE 3NEKTPUYECKOrD NONA, CpaBHUBan
28 ¢ XapakTepUCTUKOR rPaBUTALMOHHOID NOMA: KAK OHA HANPABNEHA W OT KaKMX
PUINYECKUX BEMNWHMH 32BUCHT 88 MOayns?

CHI0BO# XapakTepPHCTHKOH MIEKTPHYECKOrO NONA ABIACTCH HANPANCEHHO-
CMb INEKMPUHECKO20 NOTA.

Hanpaxcennocme anexmpuieckozo noia AGIAEMCA 6eKMOPHOU 6ETUYUHOL,
Hanpasienue Komopoil cosnadaem ¢ HaNPasIeHuem IMeKmpuieckoll Cuibl,
deticmaeyroujen Ha NOTONCUMETBHBIL 3apAo.
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- Hanpﬂmwmacma AIEKMPUNECKOZ0 ROAA — 4]!&3!!'{2(.‘!{:1# GETUY NG, HIMe-
PAEMAA OMHOMWIERUEM CIUIBL, C KOMOPOIL J1eKmpuiecKkoe none delicmeyem na
EHECEHHBIIL 6 NoJIe NPOOHBIL 3APAD, K 6ETUYUNHE IMO20 3apAdA:

— F,

- "

q
3)1&{:1: E- HAMPAMCHHOCTE NICKTPHYECKOIO IMOJIH, § — BHECEH HBIH B MoJse 3apam,

F,— cuna, neficTryioman Ha npoOHeI 3apaa. HanpsskeHHOCTE aneKkTpHYec-
KOT'O [0JIs AABJISETCH BEKTOPHOH BennuuHoii. Hanpasnenue sekropa E cosna-
JAET ¢ HANPAaBACHHEM CHIIBI, C KOTOPOH MOJe AEHCTBYET Ha NOMOKHTEIbHBIH
3apsil.

® Hanpadicennocms 20eKmpuiecko2o nois 6 OaHHOU MoYKe YHCTEHHO PAEHA CUe,
deticmsyroweni na edunuynwiil 3apad (1 Kn), nomewennsiii 6 2my mouxy nois.
Eaunuuei HanpameHHocTH sMekTpudeckoro noas 8 CH asnserca:

Inekmpuneckan cuia paeHa npoussedenulo HAnPANCEHHOCMU IneKmpuye-
CKO20 NOASA HA GeIUHUHY NPOOHO20 3apada:

— —

F, = gE.
Tak kak no 3akony Kynona Moaynb 3AcKTpHYCCKOI CHiibi, ACHCTBYOUICH Ha
npoOHBIi 3apa/1 B 1M0JI€ TOUEYHOTO 3apAaia qg, PABEH

190114l
E =k —z
TO HHHPH}KEHHGCTB BJ]GKTPH‘-[EC[(U]"D MOJTA TOYSUYHOTO 33]}3,[[3 ‘}'0 ﬁ}"II,ET:
g=B_Jallal _, 14l
q lq|r? r2’
g =%
r

® Modyab HanpANCeHHOCMU INEKMPULECKO20 NOISA MOHEHHO20 3apAda 6 Oan-
HOU MOYKe NPAMO RPONOPYUOHANEH BEIUHUHE IMO20 3apada u oGpamuo
NPONOPYUOHAIEH Keadpamy paccmosnus om zapada 0o smoti mouxu. Hanps-
HCEHHOCMb INEKMPUYECKOZ0 NOIA HE 3A6UCUM OM GENUYUHB EHECEHHO20 €
amo neie npobuozo sapaoa.

» Kak onpenenserca nanpasJieHne BEKTOpPa HANPAKEHHOCTH B
NPOHIBOIBLHON TOUKE WIEKTPHYECKOT0 NS TOYeaHoro 3apsia?

o Ecau snekmpudeckuil 3apacd qq, co30aiowiil 31eKmpuieckoe noie, noloxicl-

MeNbHbIU, MO BeKMOP HANPANCEHHOCMU CO30AHHO20 UM NOIA 6 NPOU3EONbHOU
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MoYKe HaNPAaeIeH PaouaIbHo om 3apaoa, eci Jce 3apad ompuyametbubil, mo
BEKMOP HANPAJCEHHOCMU Hanpaeaiel paduarbho K zapady (c u d).

E, A

q B E 4, E, B

NPUMEHWTE M3YHYEHHOE
-

* B KaKoi TOuKEe 3NeKTPUYECKOoro NoNsA Moaynk

WCCNEQOBAHUE-2 1
) HanpsKeHHOCTH 3NeKTPMYECKoro nons Bonbiue?

Wccneayite anekTpuyecke NonA NONOKUTENsHOTO W OTPULETENb-
Horo 3apsiaa (cm.: ¢ v d). Ha pucyHkax u3oBpaxeHl BEKTOPL! Hanps-

\
3apava

weHHocTU B4 u Ey anexTpuueckux nonei, cosgaHHLIX 3TUMM 3apa-
Aamu B Toukax A u B,

CpaBHWTe MOOYNK HANPSAXKEHHOCTEN B COOTBETCTBYIOLMX TOMKAX.

O6cyauTe pe3ynkTaThl UCCNegoBaHUA:

* B KaKO TOYKE INEKTPMYECKOro NONSA MOAYNb HanpaxeHHocTH Bonswe? OTeeT

obochyiTe.

YTO Bbl Y3HANWU?

Bokpyr Kawaoro anekTpUYEcKoro 3apaaa

cywecrteyeT __. Cuna, ¢ KOTOpO#W 3nek- Eﬁﬁ::‘;mom

TPU4ECKOE NONe AeRCTBYET Ha ANeKTPW-  go “p::mﬂa

Yeckwid 3apag, HaswieaetcR _ . 3apsag, HanpRXeHHOCTE 3NeKTPHYECKOro NONA
BHECEHHbIA B 3NeKTPUYecKoe MOMNe,  [MpoBHwii 3apaa

Ha3bIBAWT __. Cunoeoi XapakTepucTu- JneKTpUYEcKan cuna

KOW AnekTpMYeckoro nona sAenseTcs _ . BenuyuHa sapana

HanpameHHOCTE 3NEeKTPUYeckoro nons  3nekTpocTaTuyeckoe none

ABMAGTCA ___ W ee HanpasneHwe cosna-  SNEKTpW4eckoe none

OABT C HaNpasneHMem Cunbl, C KOTOPON

none [edCTBYET Ha NONOXMMTENLHBIM 3apAa. [lone, co3agaHHoe HEenoOBMMHLIM
ANeKTpU4eckMM 3apRaomM, HalbBawT __ . Mﬂﬂ}‘nh HANPAMEHHOCTH 2NeKTPUYEeCKOro
NON#, CO34aHHOMo B AAHHON TOYKE MOoMA, NPAMO NponopuwoHaned  w obpatHo
NpOoNOPLMOHANEeH KB3OpaTy PacCTOAHWA OT 3apRAa A0 3TOW TOYKM.

NMPOBEPLTE CBOW 3HAHWA

1. YTo ABNAETCA NPWYMHONA BOIHWKHOBEHWA 3NEKTPWYECKOrD NOMA M KaKk OHO pac-
noaHaeTcr?

2. HasnekTpusoeaHHoE Teno AeCTBYET Ha 3apAMEHHYID YacTUly, NOMELLEHHY0 B
ero aNeKkTpuYecKoe none, ASACTBYET N YaCcTULA HA3NEeKTPWU3IOBaHHOE Teno?
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3. NogHumMmaWancs BBEPX NbINWHKA B Pe3yNkTaTe TPEHWA O BO3AYX ANEKTPU3YeTCA
NONOMMTENLHBLIM 3apagom. Kak HanpaeneHa cuna, ¢ KOTOPOA Ha 3Ty NbUMHKY
fAedcTBYeT anekTpudeckoe none 3emnu?

4, EHEHPHHECK{JE none co3gaHo NonoxuTenbHbIM 3apaaoM qQg. Ha aunarpamme
NoKasaHkl Ha4ankHOE W KOHEYHOE PacCTOAHWA MEXAY 3apAAoM gy W BHECEHHBLIM
B €ro none oTpuuatensHsiM npobHeivM 3apaaom q (a). Ha pucydke (b) nokasana
Anarpamma HanpsKeHHOCTH MOMA NPW HaYanbHOM PacCTORAHUW Mexay 3aps-
Aamu. Kakan 13 npueefeHHbIX AWarpaMMm COOTBETCTBYET HanNpPsMeHHOCTH Nons
NPW KOHEYHOM PECCTORHWA MEXay 3apanamu?

(a) (b)
— 9
8
£, s
o ]
t:
5 -
515 w3
a 1 2
051 1 1
1 e——————— B
HpanbHoE  KoREHoe Hasansnpe L LT Hemes- LR Homey-

e (4] woe (B) woe (] woe () woe (£)

5.10. CunoBblie NMHUM 3NEKTPUYECKOro nons

* MoHO Nk BU3yanuaupoBaTe anekTpuyeckoe none?
* Yem oTNUYaI0TCA KapTHHEI NONER 3apAOOoB pasHelX 3Hakos?

* KapTHa CMNOBLIX NUHWUA

MCCNEONOBAHWE-1 W
anexKTpM4YecKoro nons
"

OGopynoBaHWe: METANMWYECKWE LWAPUKWM C OW3NEeKTPUHECKDW pydkoi (2 wrT.),
anexTpodiopHaA MalWHa, CTEKNAHHAA NNAcTUHA, MaHHaRA Kpyna.

Xopg paBoTel: 1. MomMecTUTe OAWH M3 WAPWKOB NOA CTEKNAHHYID NNacTUHY, nped-
BAPUTENLHO HABNEKTPWIOBAE €ro ¢ NOMOLWWBK 3NeKTPoOPHOR MaLUWHEI.

2. HackinkTe HEMHOTO MaHHOR KpYNkl Ha NOBEPXHOCTE CTEKNA W NOCTYYMTE No Nnac-
TuHe pydkon. CdioTorpadmpyiTe © noMmows mMobunsHOro TenedioHa KapTUHY,
uﬁpaaoaaamymcﬂ M3 KpYbl Ha noaepxuumn MNacTuHbl [a}

3. I'Ius‘rcpme ONbIT C ABYMA Luapmamm Haanempuaoaaunblmu cnepaa OOHOMMEH-
HBIMM, @ 3aTeM pasHoOMMeHHbIMK 3apagamu. CdoTorpacupyiTe nonyyYeHHse B
oboux cny4asx kapTuHel (b 1 c).
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ObcynwTe peszynbTaThl MCCNEAOBaHWUAL

« Y710 waobpamaeT KapTvHAa, NONYYEHHAA HA CTEKNEe BO BpeMA onbiTa?

» Kak MOMHO NPOKOMMEHTWPOBATL COOTBETCTBME ABYX NOCNEOHWX KAPTWH, Nony-
YEHHbLIX HA NNAcTWHE, W 3HaKoB 3apAnoe wapwkos (b u c)?

» K kakoMmy BblBOAY O HANPABNEHWUW CHUNOBLIX NUHWA 3NEKTPUYECKOro NONA MOMHO
NPWATH Ha OCHOBE CPaBHEHWA NONYYEHHBIX KAPTUH?

Harnannoe npeacrasnende o 2/eKTPHUECKOM [01I€ MOKHO TNMOTYHHTE C
MOMOLIBLIO cutossix Aunuti. M300pakars JNeKTpHYECKOe 10JIe B BHIE CHIIO-
BBIX JIMHHUI Npeutoku anramiickni ¢uznk Maiikn Mapaneii.

o CunogsiMu TUHUAMU ITEKMPUYECKO20 noas nazei- (d) _— =E

1) —l |
6alOm AUHUN, KACAMENbHbIE K KOMOPbIM & Kaxcdol  ~ « R

— = . W ke
mouke coenadaiom ¢ éekmopoe nanpaxcennocmu E % -

A i -
€ Mol mouKe.
- -

Bexmop nanpsaxcennocmu 3MeKmpuieckozo noas, cos- AR

JaHHO20 OBYMA PATHOUMEHHO IAPANCEHHBIMU HACMU- *
yamu, & NPOUIBOABHOU MOYKE NOAA HANPAsIeH no Ka-
camensiol k curogot aunuu noas (d).

Mpumeyanme. CUNOBLIE NWHWKA — YCNOBHO NPUHATOR NOHATHE, 3TH NUHAW NULLL

NO3BONAKT HAMAQHO NPeacTaBuTe KEPTUHY pacnpefeneHuA anexkTpu4Heckoro
nonA B NpoCTpaHcTee.

B EapTHHaX CHIIOBBIX JIMHHH TIO‘JTEFI, CO3daBacMbIX PA3IHYHBIMH 3apAadaMH,
HMCETCA ONpEIcIcHHAA 3aKOHOMEPHOCTE.

Bﬂ—ﬂfpﬁbﬂ, CUIOEBIE JTUHHN 2AEeKMPUHECKO20 NOJA HE IAMKHYINBLL. One navuna-
HOMER HA NOAONCUMERBHBLY U 3AKAHHUSAIOMCH HQ ompuyamenbusix sapadax (e).

@1 St N/ ."'/-—-——3-‘\. Y, t"i
=K K S AKX

Bo-smopeix, cunossie auHuu HEnpepoianbl (CIUIOWHbIE TUHUL) U He nepecexa-
omes opye ¢ dpyeom. Yepes kaxcAdyio Mouky Rpocmpascmea MOJNCHO Rpoeecmu
MOALKO OOHY CUTOBVIO TUHUIO.

B-mpembux, zycmoma culoseix quHul GoabWwe MaM, 20€ HanpaXCeHHOCmb
noaA boablie.

B-uemeepmupix, CUI0EbIC JUHUL INEKMPUNECKOZO0 NOAA MENCOY HAINEKMPU-
306AHHBIMU NAPAIETbHBIMU NAACMUHAMU Na-

Pamienbibl U PAcnofoNcenbl Ha 0OUHAKOBOM S —

a3 - - R
paccmoanuu dpye om opyea. Taxoe anexmpu-  (f) —
ueckoe noae nazvieaiom oonopodusim (f). I
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« DneKmpuuecKoe noe, 60 6cex MOYKaAx KOMopozo 6eKmop HanpANCeHHo-
cmu 0OUHAKOS U NO MOOYIIO, U RO HANPAGAEHIIO, HAZBIBAEMCA 0OHOPOO-
HBIM IIEKIMPUNECKUM NOTEM.

NMPUMEHWUTE M3YYEHHOE

[ MCCNEOOBAHME-2 } * ONBIT ¢ «3NEKTPUHECKMM CYNTaHOM»

OGopypoBaHue: «3NeKTPUHEcKMA cynTad» (2 WT.), anekTpo-
dopHas MaLLWMHA, COeOWHUTENBHLIE NPOBOAA.

Onucanie npubopa: wIteKMpudeckull CVIMany — MemdLit-
YeCKas ﬂ!j']"_}-‘ﬁﬂ'i'ﬁ'ﬂ, il KoNye Kﬂmﬂjmﬁ FAKPENACHD MNONCECTED
monenbikux aucmoukos Ovuazu. TpyGoura wadesgemcs Ha
nracmyvaccoawin wmamue (@), Ecin mpyioure cooGuums
IREKMPUNECKUT 2aPAd, Mo Kaxcdbil Jucmover npespauaemec
& Hpofubil 3apad u esICMPAUEaencs 6 RANPaaienill CUIoabx
JuHL oA,

Xop pabotbi:

1.

HaanekTpuayiTe oOuH M3 «3NEKTPUYECKUX CYNTAHOBY,
COEMHWE €ro C NOMOLWGLID NPOBOAA C KOHOYKTOPOM
anexkTpothOpHONM MAalwuWHel, W obpatvTe BHWMaHWe Ha
B3aWMHOE pacnonoxexne ero BymamHelx nucrodkos (h).

2. 3aTeM, pacnonoxme AB8a «cynTasar Ha Hebonblom pac-

CTORHWKM APYr OT ApYra, HA3NEeKTPU3YATE MX OOHOUMEH-

(9)

{1

HeIMW 3apAgamu. O6GpaTuTe BHMMaHWE HA pacnonoxeHwe ux GyMamHbIX nuc-

TouKos (i).

. HaanekTpuaoeae «3nexkTpU4eckue CynTaHbi» PazHOUMEHHBIMK 3apsaaamu, obpa-

THUTE BHUMaHWE Ha pacnonoxedwe ByMamHbIX NMCTOYKOB B aToM cny4ae (k).

(h) (i)

OGcyauTe pe3ynbTaThl MCCNEeQOBaHMA:
» Kakue BbiBOALI MOXKHO GAENaTL Ha OCHOBE NPOBEAEHHLIX ONBITOE?
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UTO Bbl Y3HANKN?

__ 3NeKTPUHECKOro NOMA HA3bIBAKTCA NMHWM,
KacaTenbHble K KOTOpbIM B NioGoit Touke coB- g g S

nagalT ¢ HanpaeneHMem __ B aTOW Touqke. URHUPMHWI INEKTPHYECKOS NONe
Cunosble fMHMA 3MEKTDUYECKOrO MONA _,  HenpepbiHbii

OHW HAYWHAKOTCH HA NOMOMMTENLHLIX 33DA-  CunoBbie NWHHK

03X W 33aKaHYWBaKTCA Ha OTPUUATENLHBIX,

OnekTpUYEcKoe Mone, BO BCEX TOMKAX KOTOPOro BEKTOp HanpskewHocTu E ogu-
HAKOB M N0 MOAYNIO, U NO HANPABNEHMIO, HA3LIBAETCA __

KNOYEBLIE CNOBA

NMPUMEHWTE U3YYEHHOE

1. Kakaa 3akoHOMepPHOCTE HabnopaeTcA B KapTUHaX CHNOBBIX NMWHWA 3NeKkTpu-
YEeCKWX Nonen?

2. MNo4emy cCMNOBLIE NWHWK 3NEKTPUYECKOrD NONA HE NepecexaTeA?

3. Kakoe none Ha3bIBaEeTCA OOHOPOOHBLIM W KaK M300pamaloTcA ero CMNoBLIe NMHUKA?

YNPAXHEHWE-T

1. MeTannu4eckue nnacTuHel 1, 2 v 3 pasMelleHsl Ha AM3NeKTPUYEeCcKoR NoacTaeke
napanneneHo Apyr Apyry. Kak pacnpeaenaTca 3NekTPUYECKMe 3apAabl Ha NNacTu-
Hax NpW NOOHECEHWW HAZMNEKTPW30BAHHOMD OTPUUATENbHLIM 3HAKOM MEeTannu-
YeCcKoro Wwapwka K nnactuHe 17

1

2. Ha pwcyHre waobpameHbl MmeTanniudeckwe cdepbl, 3akpenneHHsle Ha guwanex-
TpuKkax. Kakum 3apaaom obnapatoT atk odaepu'?

/ - \‘\_ (-" - +~‘--. / - _'\
- ."I. F b . = + + -._III
||l+" +- |++ “+l:| '.+- '+|I
b D E
| 1} n
| ] n
A) OTpuuaTenesH. 3n. HeATpanex MonoxuTeneH.
B) MonoxuTensH. OTpMuaTensH. 3n. HeWTpanex
C) 3n. HeATpaneH MonowuTensH. OTtpuuateneH.
D) 3N. HeWTpaneH OTpuuaTensH. MonoxnTENGH.
E) OTpUuaTensH. NonoxuTensH. 3n. HeATpanex
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3. Metannu4eckui UWNUHAP NOMECTWNK B 3INEKTpMYEeCcKoe none wapwWka, Ha-
ANEKTPUIOBAHHOMO NONOMWTENBHBEIM 3apAaoMm (a). B aToM NonoxeHd LMnuHap
paigenyny Ha nse 4acTu. Kak pacnpeenyTcA 3apAg Ha oTAenbHbIX YacTAX
uunuuapa (b)?

LIl LEZ

4. Kakvmu s3apagamv obnagaroT wapnki?

/ / \ \

[ 9 | - i e X ? ?
® ®9 ® © ¢ ®® 09
+ ? 7 - + 7 -

1 2 3 4 5 6

5. Hopo HelTpansHoro atoma Gepunnua coctout 3 9 yactuy,. Bokpyr Agpa epawa-
oTCcA 4 anekTpoHa. M3 Kakoro KoONWYecTEa NpPOTOHOR M HEWTPOHOE COCTOMT SApO
aToro atoma?

6. Ha auarpamme naobpameHsl HA4aNkHOE W KOHEYHOEe PACCTOAHWA MEeXay ABYMA
TOMEYHbIMK 3apagamu (a).

(a)
an l P
= 2 e
E 1,54 | |
3 11 E
= an i_.-._'_
p -

H‘Hm Horigumd
Cuna KynoHa, BOZHMKILAA MEXOY 3THMW 3apASaMKM Ha Ha4yansHOM PacCTOAHWK,

npveeaeHa Ha guarpamme (b). Kakaa w3 waoBpameHHblx Ha 3TOR guarpaMme Ko-
HEMHLIX CUN COOTBETCTBYET KOHEYHOMY PACCTOAHWIDT

(b)

F, (N)
oHNwWaWOu®®

+

b U o o e
Havaawoe  Hosion- Ko LG Kone- Ko
waiA)  wealB) woe{l) won(D) wHoR(E)
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OBOBLAKLWWE 3A0AHWA

1. Ha aManexkTpMuyecKoi NoACTaBKe pasMelleHbl NapannensHo Apyr Apyry me-
Tannv4yeckwe nnactvHel 1 1 2. Kak pacnpenenaTca 3apAgdbl Ha NNacTUHax,
ECIK K NnacTuHe 2 NpuBnuManTe METANNMYECKWA LWaPHK, HAa3NEeKTPU30BaHHBLINA
oTpMUaTeNbHbLIM 3apagom?

Q

++
++
++ -

kH
2. C xakoW cMnoi ogHOpPOOHOE 3NEKTPUYecKOe None HanpAMeHHOCTLH 4-K—
A1

AeNCTBYET Ha NOMeLeHHLIA B Hero 3apaa 8- 107 °Kn ?
Al0SmH B)2mH C)15mH D)25mH E)32mH

A)

3. [ea ogvHaKOBLIX METANNWYECKWUX Wapa ¢ 3apAagamMi +1HKA W —3HKA npwW-
BENW B CONPWKOCHOBEHWE W pa3BeNKn Ha NpexHee paccToAHue. Kak name-
HWNAack CUa MX B3aWMOOENCTBMAT

A)yeennavnace B 3 paza  B) ymeHbwwnack B8 3 paza C) yeenwuunace 8 9 pas

D) ymeHbwunace B 9 paz  E) He wameHwnace

4. 3nekTtpockonsl B u C HaanekTpuM3oBaHbl 3apAgamu NPoTHEONONOKHOIMo
3Haka. Mpu NPUBNMKEHMK HAINEKTPUIOBAHHOR NanoYku A K aneKTpockony
B ero nucToukm cxoaaTcs, a npu npubnuxerdnn nanodkw D k anekTpockony
C ero NUCTO4KK pacxognaTcs.
B C b
=0 O ~———’-

OO

370 NPOMCXOOMT NOTOMY, YTO:
1 — aneKkTpWyeck1e 3apaasl Ha nanoykax A u D pasHoMMEHHBIE.
2 — anekTpMYeckue 3apaabL! Ha nanodke A u anekTpockone B ogHOUMEHHBIE.
3 — anekTpuyeckve 3apaasl Ha nanodke D v anektpockone C 0AHOMMEHHLIE,

Al)1w2 B)toneko2 C)1wu3d D)2u3 E)Tonsko 1
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5. Ha pucyHke waobpameHbl HE3apANMEHHLIA 3NeKTPOCKON W pacnonoXeHHan
BOANW OT Hero npoeogswan nano4ka M c zapanom +q (a).
M M

(a) ++ + (b) + + +

[ [\

| BOnpoc. Kakum 3apanomM HaanekTpusyinTcA MeTannuyeckan cepa anekTpockona

W ero nUCTouKM npu nNpuBnuxeHun nposogsawen nanodky M ¢ 3apRgom +q K
anekTpockony Gea kacanua? (b)

A) meTannuyeckan cpepa U NUCTOYKN 3apAOATCA d+».
B) metannu4eckan cpepa v NUCTOMKM 3apROATCA d—».
C) metannuyeckan cdepa 3apagnTCca «+» 3apAA0OM, 8 NMCTOMKW «—» 3apAOoM.

D) metannu4eckan cdepa 3apAaauTcA «—» 3apAA0M, 8 NMCTOMKK «+» 3apAO0M.
E) H4 0OWH M3 HWX HE 3apROMTCH.

Il BOnpoc. Kakoe gewxeHWe COBEPLIAT NUCTOMKW 3NEKTPOCKONAa, ECNW NPOBOORALLYIO
nano4ky N ¢ 3apanoM —g npubBnuauTe K nanodke M? (c)

(c) M N
+++ | [—==
+q =-q

A) He NPOM3OIAET KaKoro-NMBO ABUKEHMA,

B) yMEHBLIKTCA Yron OTKNOHEHWS NMCTOYKOB;
/_\ C) yBENWYMTCA Yron OTKNOHEHWA NIMCTOMKOB.

D) nucTouqKM cHa4vana pa3onagyTcH, NOTOM COWOYTCH;

E) nucTouku corayTca.

6. Hanuuwe Ha Tene anekTpuyeckoro 3apaga g = 8Ka o3Hauaer, YTo Ha Tene
A)1,6- 10" NUWHWUX 3NEKTPOHOB
B) He xeaTaeT 5- 10" anexkTpoHoB
C) ve xsataeT 8- 10" anexTpoHoB
D) 810" nUWHKX 3NEKTPOHOB
E) 510" AWwHKWX 3NeKTpoHOB
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3NEKTPUYECKUNA
TOK

6.1. SNeKTpUYecKuin ToK

6.2. McTo4HMKW TOKa

6.3. OnekTpuMyeckas uenb U ee aNemMeHTb!

6.4. [lecTBUA 3NEKTPUYECKOro TOKa

6.5. Cuna ToKka u ee namepeHue

6.6. Hanps:xeHune U ero namepeHue

6.7. nekTpuyeckoe conpoTuenexdue. 3akoH Oma

ANA y4acTka uyenu

6.8. OT Yyero 3aBMCUT CONPOTUBNEHWE NPOBOAHMKA?

6.9. NocnepoeateneHoe coegMHeHWe NPOBOAHUKOB

6.10. MNapannensHoe coegWHEHWE NPOBOAHWKORB

6.11. Pabora anekTtpuyeckoro Toka. 3akoH [xoyns-
NeHua

6.12. MOWHOCTE 3NEKTPUHECKOro ToKa

6.13. NpyUMeHeHWs 3NEKTPUHECKOrD TOKa W ero
OEeWCTBUE Ha XMBble OpraHMambl
(AononHWTENbHBLIA MaTepuan)

« OboBwawwmne 3anaHns
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6.1. AneKTpMYEeCKUn TOK

OpuH koHey antoMuHWesoid TpyGkK, 3aKkpenneHHoR Ha OWanexTpu-

YeCKOR NOACTABKE, KACABTCH MNNbL3LI U3 anioMuHUEBOR dhonsmi. Mpu ==
npuGnuseHuy K apyromy KoHUy TPyGKW HasnexkTpuaoeaHHoW 3GoHK- J
TOBOW Nancqkv HaBNOaeTCA OTTANKMBAHWE MNb3bI OT TPYGBKA. -

+ Kak moHo 0BbacHUTL Habmiogaemoe seneHue? I‘

* 4YTo ABNAETCA NPUYWHOW CEEYEHWA HEOHOBOH

WCCNEQOBAHMWE-1 i

ObopynoBaHue: OBa 3MNEKTPOMETRA C OOMHAKOBLI-

MK chepamMi, ManeHsKas Nnamnodvka, NpMnasHHan K

cepeWHe NPOBONOKW (MPOBOAHMKA), COBOWHMTENE-

Hele NpoBoga, anexTpodiopHan MallnHa.

Xop paboTel:

1. HaanexTpuayiTe MeTannuqeckwe chepbl anekTpo-
METROE C NOMOLLEH 3NeKTpoOopHOR MaLLMHB! OOu-
HaKOBLIMW N0 BENWMYMHE 2APA0AMW NPOTHBONCNOH-
HOro 3xaka (a). (b) o—'

2. Otcoeguume cihepsl OT KOHOYKTOPOB anexTpodop-

HOWM MELWWHEI W COBAMHWE WX NPOBONOKDR C NpKNa-

AHHOW HEOHOBOW MamMnoqkoW nocepeawHe, obcy- J J

owTe Habniogaemoe NpW aTom AENeHuE (k). N\, L N\ L
OBcyauTe pe3ynbTaThl UCCNEA0BaAHWA: |
 [MoyemMy Npu COBOMHEHWA HA3NEKTPU30BAHHBIX ANEK- .' .'

TPOMETPOB NPOBONOKOW C NPUNAAHHOW NocepeauHe
NaMNOYKOA SNEKTPOMETPLI PaspAROMNMCH?

e B 4yeM NpUYMHa MIHOBEHHOW BCMbILLKK W YTACAHWA NaMNOYKK, NPUNAsHHON K
NPOBOMOKE, COBAMHAIOLLER Cthepbl AaNeKTpoMeTpos?

MomeHTanbHAA pa3pAIKa HANICKTPH3OBAHBIX MEKTPOMETPOB MPH COSIMHEHHH
HX METAUTHYeCKHX cthep MpoBOIOKoi 03HAYAET, YTO Chephbl NOTEPAIIH CBOH 3apsi-
Abl. 3HAUMT, TH 3apajasl CBODOIHO NepeMecTWCh 1o npoeonoke. [Ipoxox-
AeHHe CBODOHBIX 3aPAJIOB YePes JJaMITY CTAI0 NPHYHHOH €€ CBEYEHMA.
¢ Vnopadouennoe (nanpaeiennoe) O8UNCEHNE JAPANCEHNBIX HACMUY Ha-
IBIEAIOM ITEKMPULECKUM MOKOM.
Kak suiHo M3 onpe/ienieHus, /Ul CYIECTBOBAHUA HENPEPBIBHOIO MIEKTpHYe-
CKOT'0 TOKA B BEIIECTBE HEOOXO0IMMO BBINOIHEHHE ONPEIEICHHBIX YCIOBHIH:
— HAAUYUE 6 BEUfeCNBE CNOCOOHBIX NEPEMEJambCa RO BCEMY GEUECMEY
JAPANCEHHBIX Hacmuy (Hocumeneu 3apaoa);
— H@ MU qacmulybl OINCHA DEelCMBOGAMSb ITEKMPULECKAd CUIA,
JBUNCYWAA UX 6 ONPeOeNeHHOM HanPasIeHul;
— HPOBOOHUK, RO KOMOPOMY RPOXOOUM INEKMPULeckull moxk (cocmosujas
U3 NPOEOIHUKOE INEKMPUYECKas yens), doaNcen Bbimb 3AMKHYMbIM.
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nﬂpﬂﬂﬂ YCIIOBHE BRIMOIHACTCA [UTH BCCX NMPOBOIHH- ln} \ g 1 e 1
LB PIES

KOB: B MCTA/LTAX HOCHTEITH 3apaia — c60000HbIE ITEK- "~ L‘/
mpotsl, 8 B MPOBOIAIIHX CKTPHYCCTBO HHIKOCTAX /‘—*/ b “u
B

= NOAONCUMENbIBIE W OMPUYAMETLHBIE WOHBL.

Jlns BBINOMHEHHA BTOPOrO YCIOBHA B NIPOBOJAHHKE (d) =
co3/laeTca JNEKTpHYecKoe mnone: OecnopsjaodHoe —_ T =
JBH:KEHHE HOCHTENECH 3apslloB B NPOBOIHHEE (C) A i

noj JAeificTBHEM ITOr0 NMONA NMPUHHUMAET HaNpase-

nenuslil (ynopsaodennsii) xapakrep (d).

B npoBeieHHOM HCCIEN0BAHHH NIEKTPHYECKOE N0JIE CO3/IAETCA BOKPYT HadIeK-
TPH30BAHHLIX MeTauTHYecKuX ciep. [Ipu coeauuernH 3THX cep NPOROIOKOIH
nose cosnaercd U B Heil. [loa neficTBHeM BOZHHKILETO B NPOBOJIOKE MO CBO-
00/1HBIE WIEKTPOHB! COBEPILAIOT HANPABICHHOE JBHAKEHHE OT OTPHLATEILHO
3apaKeHHOH cheprl K cdepe, 3apaKeHHOI TTOMOKHTENEHO — 110 MPOBOAHHKY H
NAMIIOYKE TIPOXOAMT MeKTpHuecKHid Tok. OmHako 3TOT ToK OyaeT Kparko-
BPEMEHHBIM — JIAMIIA 3ar0PaeTcd M FacHET B O/IHO MTHOBEHHE: HeHlTpain3alng
3apAZI0B Ha MeTaUIHYecKHX cepax NPHBOAHT K HCUE3HOBEHHIO JIEKTPH-
YECKOI0 M0JIH H NPEKPALLIEHHIO JIEHCTBHA EKTPHYECKOI CHITBI HA CBODO/IHEIE
JNMeKTpoHbl. B pesynbrare npekpaiiaercs ynopsI0o4eHHOE JBHKECHHE ICK-
TPOHOB — MPEKPALLALTCA IEKTPHUECKHIT TOK.

* 3a Hanpasnenue MEKMPULECKO20 MOKA VCAOEHD RpLHANO Hanpasiciie aex-
mopa HanPANCeHHOCMU CYUecmsyiouje-

20 & NPOROOHIKE FMEKMPULECKO20 NOJA. (€) -—@ —
Hpyrumu cioBaMHM, 3a Hanpaeienue i -—8 -—9 ) -
INEKMPUHECKO20 MOKA NPUHAMO HA- —§ 9
NPasienie OBUNCEHUS NOTONCUMENb- i ..

HBIX 3apA00& (MPOMUGOROIONCHOE HA- Hannagrenue moxa

npasieniio duNceHus ceob0OHBIX Inekmpoiios) (e).
NPUMEHWTE U3YYEHHOE

» Yenoauws, HeobxoaMmele 4nf BO3IHMKHOBEHHA MU CY-
MCCNENOBAHME-2 o A y
WECTBOBAHWA HENPEPLIBHOND INEKTPUYECKOro ToKa

3anonHUTE COOTBETCTRYIOLWMWE KNETKM AaHHOR Tabnuybl
NS BO3HUKHOBEHUA HENPEPLIBHOMO ANEKTPUYECKOrD TOKA:

O6cyawTe pe3ynkTaThl UCCNEOOBaHUAL
* YTO 03HAYEET BbipaXeHWE «3INEKTPUYECKMA TOK — YNOpAOOYEHHOE OABMKEHWE
ce0B0aHLIX HOCHTENER 3apaaanr?
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YTO Bbl Y3HANK?

YNOPAOYEHHOE [BWKEHWE 3apTKEHHBIX
Ha3bIBalOT . HanpasneHue anexktpudeckoroToka  JIIOYEBLIE CIOBA

COBNafaeT C HanpasneHWeM B NPOBOHWKE. g"'m:ﬁ:“:‘m"'uu
Hocutensmu 3apaaa B Metannax saenawTca _, a c:':'ﬁﬁmuuﬁ mpuh
B PacTBOpax MONOKMUTENbHbIE W OTPULATENBHBIE  3pawrouueckwil TOK e

— Ona cywecTeoBaHMA  HEMPEPBIBHOD  HanpseHHOCTH nons
INEKTPUHECKOND TOKa HEOE'XQ.D,HW Hanu41e. B Yactuua

selecTse; _, coofLaOWEero UM __; 3aMKHYTOCTE  YnopagoYeHHoe ABHKEHHE
NPOBOAHWKA, NO KOTOPOMY TEYET TOK. WoHbi

NPOBEPLTE CBOW 3HAHWA

1. C KakumK TOKaMK B NPUPOAE M TEXHWKE Bbl 3HAKOMBI? YeM OTNUYaeTcs OT HUX
ANEKTPUYECKHA TOK?

2. BeinonHeHwe kakux yCnoBuiA ABNAeTcs HeobXoaMMeIM 4NA CYLeCTBOBaHUA
HENPEePLIBHOMO 3NEKTPUYECKoro Toka?

3. Hanpasnenwe ABWHEHMA KaKMX YACTWUU B PACTBOpaX COBMAafaeT ¢ HanpasneHu-
EM INEKTPUYECKOrD TOKa B HUX?

6.2. UCTOYHMKM TOKA

OkasaBlwWcs Ha HeoCBelEHHOW Ynuue B TeMHOE BREMA CYTOK, Mbl OCBELUSEM
CBOM MyTh, ANEKTPUYECKAM chboHapukom. HaxaTHem KHOMKK Mbl MOMEM BKNHYMTE
WNK BLIKNIOYUTE NamMnodKy thoHapuka.

* Yro obecneunsaeT NpoaoOMKUTENBHOE NPOXOHKOEHWE TOKA Yepes NamMnoYky
thoHapuka?

» C kakumu ycTpoicTeamm, obecneqMBalolLmMm CO30aHWe HenpepbIBHoro
ANEKTPUUYECKOrD TOKA, Bbl 3HAKOMbI?

* Yro obecneunBaeTt HENMpPepPLIBHOCTE

WCCNEAOBAHWE-1 INeKTPUYECKOro Toka?

OGopygosanue: anektpodiopHas maluvHa, namna 8 nart-
pOHe, 3NeKTpuYecknil hoHapuk, GaTapeiika, Kneikas neHTa, (a)
COoedWMHWTENLHLIE NPOBOOA.
Xop paboTtel
I atan: 1. ConpuxkocHyB OpyT C ApYTOM KOHOYKTOPL! 3NEKTPO-
dropHOR MawuHbl, yBeguTecs B ee HeWTpanuaauuu. 2. Co-
e0uHWUTE KNeMMBbl NamMnel C KOHAYKTOpamMiK anekTpoopHoR
MalWWHLl W Ha3NEeKTPU3yWTe WX BpaweHuem py4ku (a). (b)
3. InekTpuayiTe aNeKkTpohopHYI0 MAWWHY C NEpepbIBaMK
(Npekpawan BpalieHre pPyYkW) W NpocnegwTe NpoMcXogs-
Wee ABNEHWE,
Il aran:
1. CoeguHuTe namny v GaTapeiky NpoBOaaMM, Kak
naobpaxeHo Ha pucyHke (b). 2. MpoHabniogaidTe AeneHWe, NPOUCXOAALLEE NPK
COEAWHEHWHW 1 Pa3bedMHEHWW OTKPLITHIX KOHUOB NPOBOACE.
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ObcynwTe pe3ynkTaThl MCCNEQOBaHWUAL

« Y10 cTano I'IpH\-IIn'IHCIIFI CEEYeHWA NamMnkl Ha Nepeom aTane HMCCNenoBaHua?

« Kak gonro gnunoce ato ceededvne? MNovemy?

* Yo obecnedMeano NpoOXoxOEHHE 3NEKTPUYECKONo TOKa Yepes Namny Ha BTOpoM
aTane uccnegosadna’?

Ymobisr no nposoduuky npodoixcumeisioe spems Npoxoowt JNeKmpuieckuil
MOK, HAOO HENPEPBIGHO CO30ABAMb 6 HEM INEKMPUYECKOE nofe. HeobXoouMo
obecneyums HENPEPLIGHOE HAKANIUGAHUE ITEKMPUHECKUX 3APAO0E HA KOHYAX
nposoodnura. C 3ToH LEbI0 HCTIONL3YIOT YCTPOHCTBA, HA3LIBAEMBIE UCMOYHUKA-
Mu moka, WM 2eHepamopamil.

[IpHMepamMu HCTOYHHKOB TOKA ABJISIOTCA 1eKTpodopHas MallliHa, pas/iMdHbIe
BHjIbI DaTapei (CyXHe ralbBaHHYeCKHe MIeMeHTRI) (¢) win akkymyasaTopst (d),
IEHEPATOp TOKA ¢ TMOCTOAHHBIMM MarHuTamu (e), conHeunsie Oatapen (f) u
HCTIONB3yeMble B (H3HYecKHX NabopaTopHax BEIMPAMHTEIH TOKa (g).

(f)

B McTOYHMKAX TOKAa WIYT MpOLECCHl pacrpeielenns 3apsaos. B atux npo-
[eccax MexaHu4eckas, XHMHYecKas, BHYTPEHHSS WK dHeprus 1oboro apy-
roro BHJA NPeBpallaeTes B WIEKTPHHECKYIO sHepruio. Hanpumep, B anekTpu-
YECKYI0 SHEPTHIO NMPEBPAIIAETCA: MEXAHHYECKAA SHEPIHA — B WIEKTPOhOpHOi
MallHHE W FeHepaTope ¢ MOCTOSHHBIM MATHHTOM; XMMHYECKAs JHEPrH — B
AKKYMYJIATOPAxX; IHEPrus CBETOBLIX JIydeil — B cosiHedHBIX DaTapesx.

OnHuM M3 co3jateseidl COBPEMEHHBIX HMCTOYHHKOR TOKA sABIAeTca Alnec-
canapo Bosbra, OH yCTAHOBMI, YTO €CJIH MEHKIY MEIHON M LIMHKOBOH uiac-
THHAMH MOMECTHTE CMOYEHHYH) B KHCJIOTE TKaHb, TO Me/IHAs MUIaCTHHA JJIeK-
TPH3YETCH MONOKHTEIBHBIM 3aPAA0M, 4 LIHHKOBAA — OTPHLATENLHBIM, TO
03HAYAET, YTO NPOH3OLLI0 pazderenue apadoe Mexy miactuHamu. Eciu
COCIMHHUTL 3TH IUIACTHHEI, HA3BAHHBIC 27eKmpooamu, NPOBOJAHUKOM, TO B
HEM BOZHHKAET WIEKTPHYECKHH TOK.

Aneccasapo BonkTta

(1745-182T)

MTansRHCKMIA yYeHBLIA,

Opwn w3 ocHoBaTened yvenwna ob anextpuyectse. B 1800 roay
W3roTOBKMN 2ankaaHuyeckuld anemenm, paboTalowmi Ha
OCHOBE XUMWMYECKON peaxLum,
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* [Touwemy B w3rorosjacHinom Boabra HeTodnnKke ToKa
NPOHCXONT pasieaenne sapaaos?

M3 ONBITOR CTANO MOHATHO, YTO MEIHLIH IEKTPO/, BCTYIHE B XHMHYECKYIO
PEAKLIHIO ¢ KHCIIOTOM, TepseT WIeKTPOHbI W AIEKTPHIYETCs MOI0KHTEIbHBIM

sapsaaoM. LIMHKOBBIIH ke eKTpo, HaoDopoT, BCTYNAA B
PEAKLMIO ¢ KHCIIOTOH, NMOMy4aeT OT Hee MIEKTPOHLI W
WIEKTPH3IYETCHA OTPHIATEIBHBIM 3apPAI0M. ITH AEKTPO-
Ibl HA3BIBAIOT NOMOCAMU UCMOYHUKA MOKa — COOT-
BETCTEEHHO notoxcumensisim W ompuyamensusiv (h).
Taxum obpazoMm:

® B ucmouHukax moka npoucxodum pazoerenue apsi-
008 NOAONCUMETbHBIE 3aPAOLl HAKANIUBAIOMCA HA
OOHOM U3 €20 NOOCO8, OMPULAMETLHBIE — HA OPV2OM.

(h)

Hemounux moxa, npuUHKUN paﬁambi Komopozo ocHoedl Ha XUMUYECKOU
Peakyil, RAzuledemcl SIbEAREYECKIM LTeMenmom. On Ha3zBaH B 4ECTh

HTaIbAHCKOro yuyeHoro Jlywmkn NanbBanu, KOTOpeIi BO

BpEMA MPOBEIACHHA

IKCTIEPHMEHTOR HAO HHBOTHBIMH nﬁﬂapymun ABIICHHE MICKTPH3IAOHH, BO3-

HHKAIOIIEe [TPH COKPAILEHHH MBILILL.

[ManbBaHHYECKHE AMEMEHTH ABIANTCA OJHHMH H3 CAMBIX HIHPOKO HCTTON b=
IYCMEIX HCTOYHHKOE TOKA Ha CerOIHAIIHHI JACHL — 3TO H3BECTHEIC BaM Dara-

peiiKH H aKKyMY/JIATOPBI.

CoBpeMeHHBII CyX0ii ralbBAHHYECKHIT 2JIEMEHT COCTO-
HT M3 LMHKOBOrO cocyaa (1) u Beramnenuoro B Here
YronsHOTO cTepHA (2). YronbHeI CcTep#eHb nome-
[aercs B MONOTHAHBIH Mewiouek (3), sanoiHeHHLIH
CMECBIO OKCH/IAa Mapranua u yria. Meuiouek oxkpy#en
Kneiictepom (4), MPHTOTOBIEHHEIM H3 MYKH H pacTBOpa
Hamareipa. LIHHKOBBIH COCYJl MOMEIIAETCA B KapTOH-
HY10 KopoOKy (5) W 3anuBaeTCs CBEPXY CIOEM CMOJIBL.
B pesyneraTe npoucxojsuieil BHYTPH rajibBaHH4e-
CKOTO 3/IEMEHTa XHMHYECKOH PeakiiHi yroibHEIi cTep-
KEHb CTAHOBUTCS MOJIOKHTEIBHO 3apsAKEHHBIM, @ IHH-
KOBBIH COCY/] — OTPHUATENLHO 3apakeHHbim (i).

BaHu B Bargane.

MepBblid B MCTOPUW 4FANLBAHWMECKMA 3INEMEHTH
Bein warotoened 3a 2000 neT go powaedna N.Mane-

JToT anemMedT, obHapyHeEHHBIA BO BPEMA NPOBEASHWA apXeono-
rwdeckux packonok 8 1938 roay, COCTOAN M3 MENE3HOTD W MeaHoTo
NpOBOOOR, 3AKPENNEHHBIX B KPBILLIKE M3 MNYCTOR CMOMBI ¥ NOMELLEH-
HbIX BHYTPL KEPaMWHECKOro cocyga. ApXeonarw CyMTawT aToT
#ransLBaHWYeckMil ANEMEHT? CaMbiM APEBHWM WCTOMHHKOM 3NEK-
TPMYECKOR 3HEPMMK,

Anpec: www.factruz.ru/history_mistery/baghdad-battery.him
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NMPUMEHMWUTE M3IYYEHHOE
WCCNEQOBAHME-2 « «BkycHan» GaTapeiika

ObopygosaHve: NUMOHbI (2 WT.), MEOHLIA U UWHKOBLIA
npoeoga (anekTpofbl), 3NeKTPOHHBIA BONLTMETP (4yBC-
TEWTENLHLIA NpMBop, oNpeaenAWMA HANWYME 3NEKTPKW- ™
YECKOro TOKa B NPOBOOHWKE), COBOWMHWTENEHEIE NPOBOAA.
Xop pabortbi: -
1. MaroToBbTe «ransBaHUYeCcKUid 3NeMEHT», BOTKHYE B
NMWMOH Ha HEKOTOPOM PacCTOAHWKM APy OT gpyra
MEQHBIA M UWHKOBEIR 3NeKTpoas!.
2. NpucoeguHUE NPOBOAA SNEKTPOHHOTO BONLTMETPA K «3NEKTpOaaMs,
NpoBEpLTE, ASACTEYET WK HET «ranbBaHUYMEecKWA 3NEMEHTY,
ObcynwTe pezynkTaThl MCCNEAOBaAHWUAL
» PaztAacHUTE NPUHUMN paBoTel ransBaHWYECKDNO 3MEMEHTA, MANOTOBNEHHO U3 NMMOHA.
» MOMHO N M3rOTOBMTE raNbBaHWYECKMIA anemeHT M3 apyrux dpyktoe? Oteer oboc-

HyWTe.

YTO Bbl Y3HANWU? KNIOYEBBIE CNOBA
OnA HeNpepeIBHOMO NPOXOMOEHWA __ NO NPOBOOHHKY MeTouHuk Toka
HeobX0OMMO HENPEPLIBHO CO3AaBaTe B HeMm . C aToi 3nexTpuyeckoe none

Uens MCNONL3YITCA YCTPOMCTEA, Ha3biBaeMmele _ Pazneneque 3apaaos
unu __. B ucTouHMKax Toka npoucxogut . 3NexKTpUHECKHA TOK

i eHepaTop
NMPOBEPLTE CBOW 3HAHWA

1. B 4em 3aknioyeHa ponb MCTOMHMKE ToKa?

2. Ha pucyHke waoDpameHa cxema yYCTaHOBEM,
PErvcTpUpYIOLWEeR 3eMNeTpACEHWE,

B peaynetate cOTPACEHWA YCTAHOBKM, NPOWCXOOR-
WMX B MOMEHT 3EMNETPACEHWA, HA NOBEPXHOCTH
#WUOKoCTH 06pasyeTcA BONHA W KOHEeL 3NeKTpU4Yec-
koK Lenu M kacaeTca NOBEPXHOCTH MUOKOCTU.

| Bonpoc. Ha 4em ocHoBaH npuHuMn pabGoTel
YCTAHOBKW?
Il Bonpoc. Kakyto AMAKOCTE HENB3A MCNONL3C-
BaTe AnA paboThl YCTAHOBKW B MOMEHT 38MNETPACEHWAT
A) Mopcryo BOOY
B) ykcyc
C) nogcnaweHHyo sogy
D) MuHepanktHy BoAYy
E) kncnyio soay

3. Kakwe npeBpallgHWA 3HEPrMW NPOMCXOAAT B MCTOYHWKEX Toka?
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6.3. AnekTpuyeckas Lenb U ee INeMeHTbI

OpgHMM 13 HeobxogMMLIX YCNOBMIA HENPEPLIBHOMO NPOXOMOEHWA 3NEKTpK-
HEecKOro TOKa Yepes NpouasonkHoe YCTPORCTBO ABNAETCH 3aMKHYTOCTh
BNEKTPUHECKON LienK, YacTLio KOTOPOro ABMNAETCA 3T0 YCTPOWCTEO.

« Kak MOXHO ONpeaendTs, 3aMKHyTa aNeKTPUYeckan Luens Mnu Het?
* 113 KaKkux aNeMeHTOB MOXET COCTOATE ANEKTPUYEcKan Liens?
« MpuBeauTe NPUMEps ANEKTPUHECKWUX Lenen B BbiTy.

WCCNEQOBAHWE-1 * Yto obwero y CMCTEMbI BOAOCHABNKEHWA
W ANeKTPUYECHOR Uennu?

Ha pucyHke L (2) m Namna
e A h i h e e el
naobpaxeHsl ToHkan -
CXEMBI CUCTEMBI :‘““gg“ﬁp‘““‘“‘
BOOOCHADMEHWA W o INeHTPUHECKHA
npoc*ruﬁ ANekTpu- i l_\_l BeHTHAL KAk
YeCcKon uenu. »- G
i + | Batapen
"Hacoc

OGcyauTe pe3ynbTaThl MCCNEA0BAHUA:

» Kakue dyHKLUMK CUCTEMBI BOOOCHAOMEHWA M 3NEKTPUYECKOW Len AENATCA
CXOWMMKT

» Kakue ycnoBMa OOMKHEl BBINONHATLCA, YTODLI 3TH CHCTeMBl (IYHKUMOHWpOoBann?

» Y10 obecneqneaet BecnepeboilHoe TedweHWe BOOLI M 3NEKTPUYECKOro TOKa B COOT-
BETCTEYHILWWX cUCTEMax?

* KaKoi y4acToK OKa3kLIBAeT CONPOTHBNEHWE CBODOOHOMY TEYEHWIO BOAL B
cucTemMe BogocHabXeEHMA W COOTBETCTEEHHO NPOXOXAEHMHD 3NEKTPWYECKOrD
TOKa B 3nekTpuYeckor uenu? Movemy?

* B yem rmaeHoe oTNW4ME 3THUX CUCTEM?

DNEeKTPHYECKan 1ENMb MOKET COJAEPHKATh Pas/IHUHBIE JIEMEHTHI:
1) HCTOYHHK TOKA;
2) norpeOHTENE MMEKTPHYECKOH IHEPIUH (JIaMIIa, EKTPHYECKHI 3BOHOK,
WIEKTPHYECKHH HarpeBaTellb, TEIeBH30D H Ip.);
3) MEKTPHHECKHH KITH0Y;
4) aneKTPOH3IMEPHTENBHEIE TPHOOPEI (AMIIEPMETP, BOJIBTMETD H JIp. );
5) COEHHHTENBHBIE POBOJIA.

Herounuk Toka, EKTPUYECKas JlaMna W KJIHOY, COEJIMHEHHBIE NPOBOIAMM,
COCTABJIAIOT MPOCTYIO MEKTPHUECKY10 1ens (a). Kimou asnseTcs ycTpoicTBoM,
crnocodHeIM B JIHO00H MOMEHT NOJKIIOYHTE NOTPEOHTENL K MEKTPHUECKOH
LEIH H OTEJIHYHTE ero.
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Jlamna ceeTHTCA, TOMBLKO €CnM uenk 3amkHyTa (b). DneMenTs! 3TOH uenH Ha
cxemax H3oOpakaloTca ONnpeneeHHBIMH YCIOBHBIMH 0bo3HagenHamH (¢ u d).

KnKY

(€)  nawmna
3 :
2 =
T+ 8 |+ &
=
i Knioy 3aMKHYT

Knroy pasomMKHYT

Braumanue! JnekTpuyeckan Uenb cobMpaeTca TONLKD NPK PasoMKHYTOM NOMoMe-
HuM Knoyal

B tabnuue 6.1 npuseseHs! ycioBHble 0003HAUYEHHS IEMEHTOB, KOTOPHIE
Hanbosee 4acTo HCNOJBL3YIOTCA B CXEMax EKTPHYECKHX Lieneii.

Tabnuua 6.1. YcnosHble 0603Ha4eHWA HEKOTOPLIX 3NEMEHTOB ANEKTPHYECKON Lienu

DNEMEHTRI MEKTPHYECKOI LenH Venosuoe obosHagenue
[NaibBanHUeCKHii anemMenT -||'-
CoennHenne npoBoios |
Knemmel HCTOMHHEA TOKA _'l'o o—
DNEKTPHYUCCKHTT | 6 PATOMEHYIMOM ROAOHCEHUN et
KITHOM: @ IAMKHYMOM NOJONCEHUN R,
DIIeKTPHYECKAs 1aMna —xX—
Batapes 31EMEHTOB HIH AKKYMYJIATOD {P"‘IF
Amunepmerp —@—
Bonwimerp —@—
Konpencarop —| |—
Pesucrop —
DNEKTPHYCCKHIT 3BOHOK o
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Peocrar

[Mnaskuii npeaoxpannTeb
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Harpesarenshbiii s1eMeHT JTTTH+
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Jazemnenue
(coeamnenue ¢ 3emneii)

AHTEeHHA

DNEKTPOABHIATE b

Kaxnan 3aMKHyTas MEKTPHYECKas LEMb COCTOMT U3 JIBYX YacTel: enewneil u
axHympenne. Bruewnion wacms el COCTaRIAIOT MOJICOSIHHEHHEIE K KIIeMMaMm
HCTOMHHKA TOKA COCHHHMTENBHEIE NMPOBO/A, WIEKTPHYECKHE NMOTPeOHTENH H
H3MEPHTE/IbHBIE NPHOOPBI. BHympenan yacmb LEMH HAXOIMTCA BHYTPH HCTOY-
HHKa TOKA. ECi 1erns 3aMKHYyTa, TO Yepe3 BHEIIHIO YacTh LEIH MPOXOIHT TOK,
KOTOPBIH MPUBOJMT B JeHcTBHE noTpedHTeny. McnonbioBanue aeKTpHYecKoi
IHEPIHH B LIEMH JO/DKHO NPUBECTH K HEHTPAIH3alMH YIEKTPHYECKHX 3apA/I0B
Ha MOJIH0Cax HCTOYHHKA, OJIHAKO 3TO HE NMPOHCXOIMT, TAK KaK BHYTPH HCTOY-
HHKA TOKA MPOHCXOIHT HENPEPLIBHOE Pa3/IC/ICHHE IEKTPHYECKHX 3aps/10B H HA
MOJIOCAX MOCTOAHHO HAKATUIHBAKOTCA 3apA/ibl PA3HBIX 3HAKOB.

NPUMEHWTE M3Y4YEHHOE

WCCNENOBAHUE-2 * HapucynTe cxemy aneKTpUYecKon Lenw
KapmaHHoro choHapn

OGopynoBanue: waobpameHWe KapMmaHHoro oHapa B

paspeze.

Xopn paboTtk!: ucnone3ya Tabnuuy 6.1, HapucyiTe cxemy

SANEKTPUHECKOR Uenw hoHapsA.,

OBcyauTe pe3ynbTaThl UCCNEAO0BaAHUA!

» M3 Kakux aNeMeHTOB COCTOMT 3NEeKTPUYECKan uens
KapmaHHoro hoHapa?

YTO Bbl Y3HANW?

OpHWM 13 HeoBXOaWMBIX YCroBMiA cyliecTeoeanus _ KIIOYEBBIE CNOBA
ABNAETCA 38MKHYTOCTb __ , Yepe3 KoTopyio npoxoaut — YcnoBxoe obGoaxavexne
TOK. DNEKTPUYECKEA Lene MOXET COCTOATE M3 pasnuy- g::::“": HacTL

HbIX __. 3nemMeHTbl, COCTABNAIOWME 3NEKTPUHECKYIO

Uens, M3oBpaXaloTCR Ha Ccxemax __. 3amkHyTas an“m::::"::c“":"“
3NEKTPUHECKAR LIeNb COCTOWUT M3 ABYX YacTed: __ 1 __. gn"a’ m""““nmﬁ TN
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NPOBEPBLTE CBOW 3HAHWA
1. B kakom cnyyae 0603HaYeHns 3MeMeHTOB Lieny COOTBETCTBYIOT Ha3BaHuaM?

I‘an;n::-::::mﬁ Tamna Paau;mymﬁ Peawcrop Peocrar
N - | —R— —5 - e i
| - | = || _
of G+ || e | = |_5
o o = | | F [
B| 1 —— I~ | —R—

2. Hapvcosas Ha OCKe aNekTpUYeckue Lenw,
COCTOALLUME U3 OWHAKOBbIX 3NEMEHTOB, YK~
Tens 0BpaTMNCA K KNaccy ¢ TakMM BONPOCOM:
«4TO BBl MOXETE CHa3aTh 0B 3TUX Lenax?»

Anrnyp: — Nlamna Bo 2-i
LIENW CBETHTCA Ap4e.

Torpyn: - Mo 1-@#
LienW ToK He
NpoXoguT.

1

—
+

-
il-lﬂ

Hazpumu: — B obeux
LENAX NODOXOAMT
OOWHAKDBLIA TOK.

3. Kakas 4acTe 3nekTpUYeckod Lenw, NpUBEAEeHHOW Ha PUCYHKe, NPensTcTeyer
CBEYEHMIO Namnbi?

YacTe coeguHeHuA

Wcnonsayemoe Teno

CnudyeyHan kopobxa

MeTannu4yeckui CTEpHEHE

JonoToe KONbLUO

CTEKND OMKOB

o On | B L0 M=

_Iputpent kapaxaawa

MNexonnact

A)1u5 B)3,4u6 C)2,5u6 D)3,5u6 A)1,4u6
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6.4. [lencTBUSA 3NEKTPUYECKOro ToKa

Ha eonpoc yuwtens alloqvemy
HUTE HAKaNa BHYTPW Namnel
W3roTaenueEaoT B BUOE
CNUpanu?» HEKOTOPLIE W3
YHEHWKOB OTBETUNK
cnegylowmm obpaszom:

s KTO W3 y4alMxCcA BepHO OTBETHN Ha eonpoc?
s Kakue QeAcTBMA anexkTpu4eckoro Toka HabnoaaoTca npu
CEEYEeHUW 3TOW Namne!?

DNEKTPHHECKHH TOK MOKHO OOHAPYKHTE 110 €ro JICHCTBHAM, IIHPOKO He-
MOJIb3YEMBIM HA IPAKTHKE.

* CBETOBOE H TEIIOBOE JICHCTBHA VIEKTPHYECKOI0 TOKA

DTH IEHCTBHA MEKTPHYECKOTO TOKA HATIIAAHO HADMIONAIHCE BAMK B HCCHE-
JOBAHHH LEeneH ¢ NaMrnoi HaKaTHBAHHA:
HHTBH HAKAJIA JIAMITBI, YePe3 KOTOPYIO MpoXo-
JIHT TOK, W CBETHTCH, H Harpesaercd. Ceero-
BOe JieiicTBHe TOKA OBUIO HCCHIEN0BAHO MHO-
MMM yueHBIMH. CpeiH HHUX MOMKHO OTMe-
THTH HTAIbAHCKOTO YyueHoro A.Bonwta,
pyccknx w3zo0perareneii B.Ilerposa (oTk-
phiTHe AMekTpHyeckoii ayru) v ILAGnou-
KoBa (paspaboTka MEKTPHYECKOI JIyTH Juia
OCBEIIEHHA), AMEPHKAHCKOTO M3o0peraress
T.Onucona (M300pen COBpPEMEHHYIO JIAMITY
HakamueanudA). Pesyneratom MX Hecneno-
BAHHH ABJIACTCH COZAHNE PANTHYHBIX BHIOB
OCBETHTE/IBHBIX JIaMi (a).

Tennosoe feiicTBHE MMEKTPHYECKOTO TOKA HCTIONL3YETCA B HATPEBATEIbHBIX
aekTpHuecknx npubopax (HanpumMep, B 4aifHUKaX, OTONMHTENBHBIX NpHbO-

pax u ap.) (b).

* XuMuueckoe 1eficTeHe VIeKTPHYeCKoro ToKa
D10 aeiicTBHe TOKa Jierko HabmoaaeTcs npyu NPOXoAKISHHN TOKA Yepes Bojl-
HBEIC PACTEOPE! PA3/IHYHEBIX BEIIECTE,
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BoaHukaeT nu XxumMmu4ecKan peaku#a no

UCCNEAOBAHKE-1 AeACTEMEM 3NeKTPUYECcKoro Toka?

ObopynoBaHue: UCTOHHWK TOKA, KN4, ABA rpaduToBLIX (YronbHeiX) anekTpoga

(37K 2aNeKTpoLLl HEe BCTYNAINT B XMMUYECKYID PEaKUMI0 ¢ PACTBOPOM), CTEKNAHHLIA

COCyd C BOOHbIM pacTeopoM xnopuga megu (), namna B naTtpoHe, coeauHu-

TeneHLIE NPOBOAA.

Xop pabotei: 1. OnycTue anekTpodsl B (€)

cocyq ¢ pacTeopom, cobepute uaobpa-

WEHHYIO Ha pUCyHKe uenk (c).

2, 3aMKHUTE KNHY: NPM 38HWraHum

namnel BHUMaTeneHo cneauTe 3a

ABNEHWAMM, NPOUCKXOAALMMK C INEK-

TPOAaMKW M PAcTEOROM.

OBcyowTe pe3ynbTaTkl MCCNeqOoBaHWAL

= Kakne wameHeHws Habnioganvce NpW 3aMbIKaHWK KNoYa © Ha4anom CBe4eHns
namne!?

« K KakoMmy nonocy UCTOYHWKE COeMHEH 3NEKTPOA, Ha NOBEPXHOCTU KOTOPOro
obpasyeTca ocafok, a K KakoMmy NOMocy CoeaUHEH 3NEKTPoM, Ha KOTOPOM
oBpasyoTca Ny3bIpbkK rasa?

* Kakne MOMHO BeIIBUHYTE NPEANONOKeHUs O NpUYuHax Habniogaemeslx SeneHuia?

[Ipu NpoxokIeHHH NEKTPHYECKOTO TOKA YePe3 BOJHBIE PACTBOPBI Pa3iIHy-
HBIX BEILIECTB, HA MOBEPXHOCTH MOMEIIEHHEIX B HHX 3IEKTPOJIOB 00pazyercs
HOBOE BEILECTBO: B Pe3y/IbTATE XHMHYECKOH peaKilH{ 4acTHIIbI TBEPBIX Tell,
cobupaschk Ha NOBEPXHOCTH IEKTPOJIOB, 00pa3yIOT CJIOH, a BIIeNAIOIHIiC
B BHJIE ITY3BLIPKOB I'a3 MOJIHHMAETCH HA NMOBEPXHOCTEL HHIAKOCTH. B Hecneno-
BAHMM BBl MOT/IH HAOMIOMATE TO: M3 PACTBOPA BBUIEIAETCA M OCENAeT Ha
MOBEPXHOCTH NIEKTPO/IA, COEHHEHHOT0 ¢ OTPHLIATE/ILHBIM MOIIOCOM HCTOY-
HHMKA, HOBOE BELIECTBO — Me/lk. B pesynbraTte TOT MEKTPO/l NOKPLIBAETCH
ocajJikoM opaHxeBoro usera. OKono MEKTpoaa, COeIHHEHHOO ¢ MOJ0KH=-
TEJILHBIM OJIKOCOM HCTOYHHKA, HabmonaeTca odpa3oBaHHe NMy3bIPLKOBR XJ10-
pa (uyBcTBYeTCH ero cnenuduyeckuii 3anax), noJHHMAIOIMMXCA K NOBEPX-
HOCTH #HJIKOCTH.

e [Ipoyecc swidenenus sewyecmea na 3nexkmpooax npu nPoxoNcoeHun moxa
yepes pacmeop Ha3bleaemca JEKMpPoIuIoM.

C moMouibio NMpOLECCOB WISKTPOIH3a OCYIIECTBISIOTCA XPOMHPOBAHHE M
HHUKEHPOBaHHE M3/EJIHH. XHMHYECKOEe JICHCTBHE TOKA TPOABJIAETCA H B
razax. Hanpumep, B rpo3y B BO31yXe OULyIIAeTCa 3anax o3o0Ha (o3on — ocobas
(hopma kucopoia, ero MoJIEKy/Ia COCTOMT M3 TPEX aToMOB Kuciaopoa: O3).
Xumuueckoe Aeiicteue Toka HaGmomaetca He Becerja. He Bcerna mabmio-
JIAeTCA M TEIUIOBOE JIeiiCTBHE TOKA, HATPHMED, NPH NMPOXOXKAEHHH cnadoro
TOKa 4epe3 XOPouIo MpoBOAALLY O IEKTPHYECTBO MEIHYIO NPOBOJIOKY B HEM
HE YYBCTBYETCH TEMJIOBOE JEHCTBHE.
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o CymecTByeT JIH TAKOE IeiCTEHE TOKA, KOTOpoe Hab/1oaaercs

Bcerna?

MCCNEOOBAHMWE-2 * MarHnTHO® OEWCTBME TOKA

ObopynoBaHue: MCTOMHUK TOKA, KNioW, DonbLWoiA reo3ans (150 Mm), menkwe reoagu

(5-6 wT.), NnaMna B NaTpoHe, CoeMHUTENLHbLIE NPoBoaa.

Xog paboThl:

1

O6cyanTe pesynbTaThl MCCNEQ0BaHNA:

OpguH M3 NpoBOOOB HAMOTAWTE
Ha BoNbLWIOW rBo3ge W NpW pa-
30OMKHYTOM KNIOYE NOOCOSOMHW-
TE Er0 K LENW BMECTE C APYTUMK
ANemMeHTamK.

. Paccuinkte menkve reo3gn Ha

NOBEPXHOCTH cTona W npubnu-
3bTe K HUM DonblWor reoags c
HaMOTaHHOW NPOBONOKOW, Kaca-
ACH WX,

. 3aMKHWTE KMIOY W MOBTOpWTE

oneiT. OBcyouTe Habnopgaemoe
Aenexwne (d).

(d)

* Habnwganuce N kKakue-nBo RBNEHWA B Lenu npy NpoBEOeHWK ONBITa C PAa30OME-

HYTEIM KIKYOM?

» Kakve geicrens ANEKTRPWUHECKOIND TOKE Bbl Habnoaany nocne samblkaHWa knova?

Eie oHHM JelicTBHEM 2IEKTPHYECKOTD TOKA SABIAETCA €ro MarHHTHOE JeH-
cTBHe. B omaunue om dpyaux deticmeuii MazHumuoe elucmsue nposetiemca
gcezda. [1o 3Toil npUYMHE OHO MMEET IHPOKOES NMPAKTHYECKOE NPHMEHEHHE:
NPHHLHI paboThl AEKTPOH3IMEPHTENLHBIX NMPHOOPOB, NEKTPHYECKHX 3BOH-
KOB, Telerpa(HbIX annaparoB (MCIoNb30BAIHCE B MIPOLUIOM) H HCIIONb3Ye-
MBIX Ha META/UIYPrHYecKHX 3aB0JiaX MAarHMTHBIX KPaHOB OCHOBaH Ha mar-

HHTHOM JICHCTBHH NIEKTPHYECKOTO TOKA.

NMPUMEHWUTE U3YYEHHOE

OGopyaoBaHue: UCTOYHUK TOKA, KMDY, NaMna B NaTpoHe, CoeaWHUTENLHLIE

MCCNEOOBAHMWE-3

npoBoaa, KOMNAc, KNeWkan nedTa.
Xop paboTbl:

1. Mpu pa3OMKHYTOM NOMNOMEHMW KMOYA PACNOMOMKUTE KOMNAC OKONO NPOBOOHWKA W
Ao anTecCs YCTaHOBNEHWA ero CTPENKK B eCTECTEEHHOM NONOMEHWNKA {GHHMﬁ KOHeL

CTPEnKK yKkalklBaeT Ha cesep) (e).
2. 3aMKHWTE KMOY W CNeOWTE 33 NpoucxoaALLMm aeneHuem (f).

* MarHWTHO® EWCTEWE TOKa NPOABNABTCA
BCerna



(e) (f)

XY,

JOop

ObcynwTe pe3ynbTaThl MCCNeQOBaHWUAL

» Kakum ABNeHWemM CoNpoBO¥0anock NPoXoWaeHWe ANeKTPUHECKDro ToKa no
HPOEO,QHHW'? Oteet obocHyWTe.

YTO Bbl Y3HANWU?

MpoxowaeHwe __ No NPOBOAHWKY CONPOBOMAAETCA

paanuuHbIMK ero AeiicTeuamW. B paBoTe anekTpu-  woiouERKIE CNOBA
YeCKMX Namn W HarpesaTenei WUPOKD MCNOMb-  ooo oo Henciee
3YIOTCA __ W __ TOKA. ___ TOKa obHapyxuBaeTcs npu BneKTpUHEcKHi TOK
NPOXOXOSHWW 3NEeKTPUYMECKOrD TOKa Yepe3 BogHbie MaruuTHOE AeHCTEHE
pacTeopbl pa3snNMYHBIX BewecTs. EAWHCTBEHHLIM XumuyecKoe OedcTEME
OeACTBMEM, BCErOa CONPOBOMOANLWLMM 3NEKTpUYe- Tennosoe gelcTBME
CKWIA TOK, ABNABTCA ero __.

NPOBEPLTE CBOW 3HAHUA
1. Kak moxHo onpegennTe, NPOXoQUT No NPOBOOHUKY 3NEKTPUYMECKWIA TOK MNW HET?
2. MpueeguTe NpUMEPE! TENNOBOMO M XMMUYECKOND ASACTEWA 3NEKTPWYECKOro TOKA.

3. B yem rnaeHoe OTNWHYME MarHUTHOMD OEWCTEMA TOKA OT OPYIUX ero OelcTemid?
4. Kakoe geicTeure TOKa 0BHapPYHUTCA NPU NPOXOHOEHWA TOKa YEPEes MOPCKYH Boay?

6.5. Cuna Toka n ee uamepeHue

RTTRIT

= B kakom cny4ae namnoyka ceetut apue? Movemy?

Ha pucyHke npuse- i
fEeHbI CXeMbl TPex
ANEKTPUYECKMX
Lenei, conepxa-
LLMX OOHY W TY Xe
namny.

* B yem NpU4YYHE OTNW4YMA APKOCTH CBEY2HWA

MCCNEOQOBAHWE-1 frmtamy

OBopyaoBaHWe: MCTOYHWK TOKA, KNIOY, ABe pasHbie namnel (2 BT u 4 BT), coeqmHu-
TenbHbIE NPOBOAA.
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Xop pabotbl: 1. CobepuTte aneKTPUHECKYHD LEnk Ha

OCHOBE [aHHOI Cxemsi (a).

2, 3aMkHMTe KMoY W npoHabniogainTe ceedexre Nnamn

(b).

O6cyauTe pesynbTaThl MCCNeQO0BAHWA:

» Moyemy pazHble NamMnsl, NOSKMOYEHHLIE K OOHOMY
M TOMY ¥Ee MCTOYHWUKY TOKa, OTNMYAITCA APKOCTLIO

cBEYEeHWUA?

+ K Kakum BLIBOOAM NPUBOAWMT UCCNeaosaHue?
BuickaxuTe CEOW NPEanonNoMeHWs.

Jlnst cpaBHEHHS M BHIYHCIICHHA BEJIMYHHBI WICKTPHYECKOTO 3apaja, Npoxo/-
AIEr0 Yepe3 MonepevyHoe CEeYeHHe MPOBOJAHMKA 3a JAHHBI NPOMEKYTOK
BPEMEHH, HCMoMbayeTcs (pHU3IHYecKas BeIHYHHA, HAIRIBACMAS CILION MOKa:

rae I — cuna Toka, q — BEAHMHHA
3apAfa, NPOLLEIIero Yepes norne-
peUHOE CCMEHHE NPOBOJHHEA 34
Bpemi t.

®opmyna EQvHnua MamepeHua
_9 [q]  Kn
f — = —_— —_—
(=1 @ 1—=14,

Enuemueil navepenns cunisl toka 8 CH sansercs
amnep (1A4),

OnpegeneHune

OnpeneneHue

Cuia TOKa — CKANAPHAR BETHYH-
Hd, YHCIACHHO PaBHaf BEIHUHHE
WIEKTPHHECKOTD 3apAIa, Npoxo-
JAMNETD Yepes NonepedHos cede-
HHE NPOBOHHKA 334 OJHY CEKyH-
.

Oumn avmep (1A) = 570 CHIA TAKOTO NOCTORHHOTD TO=
K, KOTOPLIA NPOTEKan no JByM DeCKOHEYHEIM Nnapan-
NEJIBHBIM TTPOBOJIHHKAM, HANOMEUIHMCA B BAKYYME HA
paccTosHHH | M JApyT OT JpyTa, BRIBIBACT HA KAMKI0M
YUACTKE ITHX NPOBOTHHKOR JIHHOH | MeTp Biaumoeii-
cTRHe ¢ cuoii 2 - 1077 H.

Enuuuia cuaesl TOKa Ha3BaHa B 4eCTh (PpaHIy3CKOro yueHoro Auape Amre-
pa H aBnsercs oaHoH u3 ocHoBHBIX enuunl CH. Ha npakThke Henons3yroTes
ApoOHEIe W KpaTHBLIE 3HAYEHHA eIHHHLBI CHIIBI TOKA:

1mA = 10734;

(1775-1836)

1MrA = 107%4; 1xA = 103A.

Angpe Mapu Amnep

DpaHUy3CKUR YIEHLIR,

OauwH 12 ocHoBaTenel yyeHua o6 aNeKTpUYEcTBE U MarHeTHaMe.
YCTaHoBMN 38K0H B3AUMOOERCTEMA NPOBOAHWKOB C TOKOM (38KOH
Amrepa), WaroTOBMN pasnnuHblie NpuBopbl C MCNOMNL3OBAHWEM
MarHWTHOro A8RCTBMA NPOBOAHMKE C TOKOM.
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« Himepenne cuiabl ToKa

Cumy Toka H3mMepsAtoT npubopoM, HaswBae-
MBIM amnepmempont. B kabnnere Qusuku ue-
MOJIB3YIOTCA JIBa BHA amriepmerpa: nabopa-
TOPHBIH aMmnepmerp (€) ¥ JIeMOHCTPalHOH-
HelH aMmniepmerp (d).

Ha mxkane amnepmerpa crasar Oykey A. Ha
cxemax oH H3oOpaxkaeTcs B BHJIE Kpy#Ka c Oyksoii (e)

A (taGmmua 6.1). Jlns u3Meperus CHITbl TOKA B 110- 8

Tpeburene (HanpuMep, B J1AMITE) AMIEPMETP BKITIO- ",‘ o

YalOT B 1EMbL MOCAEIOBATENLHO C ITHM MOTpe-

Gurenem (e). Ilpn sTOM 1 uepes noTpedHTENL, H YEPE3 AMIIEPMETP TMPOXOIHT
OJIHHAKOBLIH TOK.

Buumanue! Biniouas amnepmeTp B Lenb, Haao obpatTs BHUMaHKWe, YTobbl ero
Knemma Co 3HaKoM «+» Bbina coequHeHa ¢ NPOBOAOM, MAYLIMM OT NONOXM-
TENLHOro NoNca WCTOYHWKA, @ KNemMma CO 3HaKOM «—» COeaWHeHa C OTpW-
uatenbHLIM MOMKCOM MWCTOMHWKE, B NPOTMBHOM Ccnyyae crpenka npwBopa
nosepHeTcA 8 0BPaTHYI0 CTOPOHY W aMNEPMETP MOXKET BbINTH U3 CTPOA.

NMPUMEHWTE M3YYHEHHOE
WCCNEQOBAHMWE-2 * PewmnTe saga4m

1. Yepea nonepeyHoe ceyeHue nposoaHuka aa 10 cekyHa npoxoauTt 4 Kn sapspa.
Kakoe konu4ecTso 3apaaa NpoXoauT Yepes NonepeYHoe CeYeHue 3Toro Nposog-
HUKa 338 3 MUHYTBI?

Oano PeweHune
t; =10¢, H3 MaTemMaTHYeCKOT0 BRIPLKCHHE JUTH CHIR
g, = 4 Kn, TOKE ONPEAENAeTes BEIHYHNA 3apajia,
t: = 3 mun=180c, APOLIGIIIEND YEpes NONEPeYHOE CCUcHHE
gz=7 ITPOBROJIHHKA;

G=l-tng=1-t;
Cpasnusas, nomy4aem:
G4

g tp

Briuvcnenwe Oteet: 72 Ka.
4Kn-3-60c
=— =72 Kn.

42 = 10 ¢

2. Cvuna Toka B nporogHuke paeda 10 A. BerdumconuTe Konu4ecTeo 3apraa, npoxog-
ALLEro Yepea NonepeyHoe CeYeHWe NPOBOAHUKE B TEYEHUE 5 MUHYT.
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6

YTO Bkl Y3HANK?
duavyeckan BenuYMHa, YWCNEHHO PaBHaR BenWYUHE
INeKTPUYECKOro 3apRaa, npoleflers Yepes nonepey- KNHOYEBLIE CNOBA

HOe CeyeHWe NPOBOAHMKA 3a 1 ceKyHay, HadbiBaeTcs . Amnep
EauHuuein cunel Toka B8 CKM sensetca __. Cuny toka  focneposarensxo
vamepaioT __. OH BKNIOYEETCA B Uenb . Amnepmerp

Cwuna Toka
NMPOBEPLTE CBOW 3HAHWA

1. Y7o xapaxTepuayer cuna Toka?

2. Kakim npubopom MaMepaioT cuny ToKa, kak atoT npubop ycnosHo oboanavaeTcs
Ha cxemax ¥ Kak ero noakniovaT K ueni?

3. Yemy paBHa cuna TOKa B NPOBOOHMKE, BCNW Yepe3 ero NonepeyvHoe cedYeHue aa
10 muHyT npoxogut 200 Kn anekTpudeckoro aapana?

6.6. HanpsixeHue n ero namepeHue

HecmoTpsa Ha cnokonHoe TeseHre Kypsl v BANBANA N0 HUAMEHHOCTH, 0De peku
enanawT B Kacnuiickoe mope. MNpuynHa aToro — passvua YpoBHEW WCTOKDB
3TUX PEK U MX YCTLEB — MECT BnageHus B MOpPEe: PeKl TEKYT OT MEcCT, rge ux
Boabl oBnananT BonblWeR NOTEHUWANBHOW IHEPrMER, K MECTAM, I8 WX NOTEH-
UWanbHas 3Heprva MeHblUe.

* YTD ABNAETCA AHANOMMYHOW NPUHKHOW NDOTEKAHWA ANEKTPUHECKOro ToKa No uenu?
CylwecTeyeT N B ANEKTPUHECKOW LENW Pa3HOCTL SHEPIWA?

o HHH}"}G BENWUYWHY B Uen M3MEHRET HCTOYHWK

MCCNEOOBAHWE-1 RS

Obopynosanune: MCTo4YHKMK Toka (Darapeika wnu BLINPAMMUTENL), KNIOY, nNamna 8
NaTpoHe, CoeAMHUTENLHLIE NPOBOAA, aMNEPMETD,
KNelKan nedTa.

Xop paboTtbl:

1. Cobepute wens w3 Gatapeu, namnel, aMmnep-
MeTpa 1 knoya (a).

2. 3amiHuTe KoY U obpaTtMTe BHUMaHKe Ha Ap-
KOCTb CBE4YEHMA Namnel ¥ NoKalaHwa amnep-
meTpa.

3. PazomkHute kmiod u 3amenuTe Batapeiky Ha
OPYTOW MCTOYHKMK TOKA.

4. 3amrHWTe KMo U CNeguTe 33 APKOCTLID CReYe-
HWA Namnel U NoKa3aHuAMK amnepmeTtpa (b).

OGcynuTe pe3ynkTaTkl MCCNEAOBAHUA:

= [loYemy NpW 3ameHe MCTOYHWKA TOKa APKOCTL

CBEYEHWA Namnel ¥ NoKazaHWA aMnepMeTpa ua-
MEHWINCL?
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HM3gecTHO, 4TO MEKTPHYECKHIT TOK B MeTaluax npeacrasnser coboil ynopsio-
HEHHOE JIBIKEHHE CBODOHBIX MEKTPOHOB. JIBHranck BO BHEIIHEH 4acTH LEenH
OT OTPHUATENILHOTO MOJIH0CA HCTOUHHKA K €10 OJI0KHTE/ILHOMY T0JIH0CY, 1eK-
TPOHBI B3aHMOJIEHCTBYIOT ¢ HOHAMH KpHCTA/LTHUYECKOH peineTkd. B pesynstare
HaCTh KHHETHYECKO# SHEePruH 2eKTPOHOR NPEBpaliaeTcs BO BHYTPEHHIOW JHep-
THIO NPOBOJIHHKA, H OH HAIPeBaeTcs. DNEKTPHYECKOE MoJIe (MEKTPHUECKHE CH-
Jibl), CO3JABAEMOE B LIEIH HCTOMHOKOM TOKA, COBepiuaer padoTy BO BHELHEH
YaCTH LIENMH MO NMOIEPHKAHHIO MOCTOAHHOIO 3HAYEHHS CKOPOCTH YIIOPAIOYEH-
HOTO JIBHAKEHHA AIEKTPOHOB H BOCCTAHOR/IEHHIO ITOTEPAHHOI HMH KHHETHYECKOH
sueprun. Pabora, copepiuaeMas MEKTPHHECKHM 110J1EM [PH NepeMellieHHH e/lH-
HHYHOTO 3apA/ia MEKILY JABYMS TOUKAMH 3TOTO MOJIA, ABIAETCA IHEPreTHUECKOI
XAPAKTEPHCTHKOMN MOJIA H HA3BIBAETCA INEKMPUHCCKUM HANPANCEHUEM.

Dopmyna EgvHuua namepeHuna
_A _ A _ Ax_
Unq. IU]-I[q]-IH_ﬂ—IB,

3neck U — nanpaxenne, q — MekTpHYeCKri | EamiHma ek TpHEecKoro HanpaKenns B
sapa, A — paboTa, copepmaeman anekTpude- | CH = goasm (18).

cKoil CHIDIT TpPH TepeMelleHHn IEKTPH-
HECKOT0 3APAIA MERIY IBYMA MPOHIBOIEHE-
MH TOYEAMH TIETTH.

OnpepenexHne OnpepeneHue
JnexTpHrieckoe Hanpskenne — Gisiucckan | 1 BOABT — 9T0 HANPAKCHHEC MEHILY
BCAMHMHA, PABHAS paboTe ANCKTPHHMECKOTO | JABYMS TOMKAMH TAKOIO AIEKTPHUCCKOTO
MO [PH MCPEMEIICHHH CAMHMMHOID WICK=- | 11048, KoTopoe, nepeMeinad sapaa 1 Kn
TPHMECKOID 3apASa MOV JIBYMA TOMKAME | MEHIY 3THMH TOMKAMH, COBCPILACT pa-
IOV, ooty 1 s,

Kak BuaHOo 13 dopMynbl Hanps:xeHus, paboTa 3MeKTPHYECKOTo Mo MpH 1e-

PEHECEHHH 3apA/la U3 OJIHOH TOYKH IOJIA B JAPYTYIO PABHA NPOU3BEACHHIO 3HA-

HEHHA 3TOr0 3apAia Ha MICKTPHYCCKOC HANIPAACHHE MEXKIY ITHMH TOYKaMM:
A=q-U.

* H3mepenne HanpsAeHns

Hanpsxenue uamepaiot sorsmuemponr. B kabunere dm3vkn umeroTea aga

BH/Ja BOJIETMETPOB: a0opaTOpHBIH BONLTMETP (€) M JIEMOHCTPAIHOHHBIH

BonbT™METp (d).

Ha mxane sonsrmerpa crasar Oyksy V. Ha cxemax poneT™erp uizobpaxaior

Kpy:koukoM ¢ Oyksoii V BHyTpH (Tabmmia 6.1).

KiiemMMBl BONBTMETPA MOJACOSAHHAIOT K TEM TOUKAM LIEMH, HANPAKCHHE MEKITY

KOTOPBIMH HA0 M3MepHTh. Hanpumep, ecnm HaIO0 M3MEPHTH HANPAKEHHE HA

Jamne, To BOJLTMETP NOACOSAHHAIOT K KJIEMMAM JIaMIIbl, & JUIs H3MepeHHs Ha-

NPAKEHHA HA WIEKTPHYECKOM 3BOHKE BOJIBTMETP NOACOSHHHAIOT K KJIEMMaM
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3TOr0 3BoHKA, [ M3MepeHHs HanpskKeHHs HA MCTOYHHMKE TOKA BOIBTMETP
MOJICOSANHAIOT HEMOCPEACTBEHHO K MOINOCaM 3TOT0 HCTOMHHKA TOKA (e).

-

(e) =V

* B Kaknx cayqasx HCNoaLIVeTes TEPMUH «HANPHKeHHe» ?

Hauano u xonen BHemHed 4acti nobOH 3aMKHYTOH IEKTPHYECKOH LIeNH co-
€/IMHAIOTCA K MOMOCaM HCTOYHHKA TOKA. MCTOYMHHMKH TOKa pasnHualoTes Harnps-
JKCHHEM, CO3/aBacMbIM HMH BO BHemHeil uerm. Yacto ucrnomssyloTes Takue
TEPMHHBL, KaK «nanpaxcenue na bamapetice 1,5 By, «nanpadsicenue & cemu pasho
2200 By, «na yuacmor yent nooano Hanpaxceriey, «nposoouKu nod Hanpaxice-
Huemy. B huznueckux nabopaTopHax HCONL3YIOTCA NPHOOPLL, PEryIIHPYIOIHE
HAlPAKEHHE.

BHumaHue!
* BonbTMeTp BKMIOYAIOT MapannenbHo K yYacTky LUenW, Ha KOTOPOM WaMEPRIT

HanpaweH1e.

e Bkmioyaa sonkTMETp B Lens, 06A3aTeNLHO CNeayeT COBOMHATE ero Knemmy co
3HaKoM «+» C NPOBOAOM, MOYLIMM OT MONOMMTENLHOMD MOMCAE MCTOYHWKA, a
KNEeMMy CO 3HAKOM «—» C NPOBOAOM, WOYLMM OT OTPULIATENLHOMD Nomoca Wo-
TOMHWKA, MHaYe BONBTMETD MOXET BLIATH W3 CTPOA.

NMPUMEHWUTE U3YYEHHOE

MCCNEOOBAHME-2 * PewmnTte sagayy

Ha pucyHke naoBpameHbl CXEMbl YETLIPEX NEKTPUHECKUX LENnen.

s : & ;

V)
W

. Lo

B kakol 13 uened BONLTMETP W3MEDAET HANPAMEHWE Ha KOHUaX namnsl L?
A)Toneko 1 B)1u2 C)2u3d D)1ud E) Toneko 2
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YTO Bbl ¥Y3HANA?
OHEpreTUMECKYH XapakTepuCTUKY _ HasbiBawT __. KTHOHEBLIE CTORA

anEKTpH‘-I'Eﬂ{GE HanNpRMKeHwe — CI]HEHHECHEI:‘ Benu- ::':ﬁm "o

YHA, pasHan OTHOLWEHWK __ mBEpLUEHHﬂﬁ npA BonbTmeTp
nepemeLlleHiy 3apana Mexay 0BYMA TOYKaMK NONA, PaBoTa nonm

K__. HHHPH}KGHHE' HEMEPHH}T o SMITPHW“ none

NPOBEPLTE CBOW 3HAHWA

1. YTo xapakTepuayeT anekTpuYeckoe HanpaxeHue?

2. Kamwe cnoea aorekeH enucats Typan B knemi 1, 2 1 3, wTobbl 3anonHMTL KapTy NOHATHAT
A) crna Toka; aMnep; napannensHo
B) HanpRxeHWe; BONLT, NOCNe00BaTENLHD il
C) HanpsmeHWe; BONbT; W NOCNEA0BATENLHO, W NAPaNNEenLHO DB
D) BONbLT; HANPAKEHWE; NOCNEA0BATENBHO rz‘r

E) HanpaxeHWe; BONLT, NAPannensHo [ ot l MIMEpRETCA | 1
C NOMOLLLK |

BENIOYAETCH|B LENL BAMHALA usfap-eﬂlﬂn

Wy [ ] (2 )

; Gatapeixa |

YNPAXHEHMWE-8

1. Hapucyite cxematwdeckwe obo3HadveHWs aKKyMynAaTOpa, KIOMa, pesucTopa,
BNEeKTPWHECKOro 3B0OHKA, NamMnekl, amMnepMeTpa v BoNLTMETPA.
2. Wicnonbays mareMaTu4eckoe BbipaXeHWe cuibl TOKa, AoNoNHWTe Tabnuuy.

Ne 3apana, npoleuKii 4epes nonepeuHoe Bpewms Cuna Toka
CEYCHHE NpOBOAHHEA; q, Ka f,c LA
1 6l 40
2 0 2

3. B Awwke nepemewaHo Bonblwioe KONWMYECTBO MEnNe3HbiX BUHTOB W MEOHLIX
raek. Kak momHO BbICTPO OTOENWTE WX OPYr OT Apyra, ecny Ons 3Toro Bam
OaHbl BKKYMYNATOp, ANUMHHAsA MeaHan NPOBONIOKA W KENe3HbIH CTePKeHb?

4, Yepes nonepeyHoe cevyeHWe NPOBOOHWKA B TedveHwe 4-X MUHYT NpoxXogwT
zapag 120 Kn. Beluvcnute cuny TOKa B NPOBOAHWEE.

5. Ha pucyhke wsobpasmeHsl cxembl Tpex anexkTpudeckux uened. Wccnepys
CXEMbl, ONpefenuTe, NpaBuNeHO NKW OHW COCTaBNeHsbl. Ecnu uMmeeTca ownbka,
ucnpaesTe ee.

(a) (b)

-
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6.7. AnekTpuyeckoe conpoTUBIEeHKe.
3akoH Oma gnsa yyacTka uenu

Bl ye 3HaeTe, HTO OCHOBHLIMKM XAPAKTERUCTUKAMM BNEKTPUHECKOrO TOKA
ABMNAOTCA CMMNAa TOKA U HANPRXEHWE.

* YT0 e ABNAETCA OCHOBHOW XapakTepucTUKON NpoBoaHuKa?

» OT Yero 3aBUCHT CUNa TOKa, NPOXOAALLEro NO Y4acTKy Uenu?

* B uenw kakoro notpebutens cuna Toka Bonble: 3NeKTPUYECcKOro HarpesaTens
unu mobuneHoro Tenedoxa? Moqvemy?

MCCNEQOBAHKWE- * 3aBMCHT N CHNA TOKa OT HANPAKEHWAT
O6opyaoBaHMe: WCTOMHWK C NEPEMEHHBIM HaNPAMEHWEM, ABa Pa3NU4HbLIX pean-
cTOpa, KNioY, aMnepMeTp, BONbTMETP, COBAMHUTENbHbIE NpoBoAa.

Onucanue pezwcmapa. Peaucmop — npoooiuk, uI2omoatennsiil U3 cRefuasioss cd-
&a & ghopye cnupaiu ¢ kremastamu na xouyax (a), Ha anexmpuueckux cxemax pesucmop
uzofpaxcam npavoyzotsuurom ¢ Gyxeon R (b).

R

(a) [ ‘ (b)

B mMuKpocxemax ucnons3yioT pasnuuHee peauctopel (c).

(c) - 3 -
o . ™

4

Xopa paboTsl:

1. CoBepuTe anekTpUHECKYD LEnNb B COOTBETCTEBMM C NpeacTaBneHHon cxemoi (d).
BrnouwTte B UenL 0OWMH U3 peaucTopos (Ry).

2. 3aMKHYB KNHY U M3MEPHWE CUINY NPOXOAALLErD YEpes PpeancTop ToKa U
HanpaXeHWe Ha ero KoHuax, saHecute ux B Tabnuuy B paboyem nucTe.

3. MameHna HanpaxeHne, oTMedaiTe B Tabnuue nokasaHua amnepMeTpa u
BONLTMETPA.

4. MpK pasoMKHYTOM KNioYe 3ameHuTe peauctop R1 Ha peaucTop Rz. 3amkHys
CHOBA KNiOY, NOBTOPUTE ONbIT.

5. MameHAR HanpAXeHWe, OTMEYaiTe NOKa3aHWA aMnNepMeTpa W BONLTMETPA.
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6. NocTposiTe rpaduki 3aBMCUMOCTH CUNbI TOKA OT HANPAXEHUA ANA 0BOKMX pean-
CTOPOB, UCNONb3YA JAHHLIE COOTBETCTRYIOWMX Tabnuy (e).

(d) (e) 1)y
- 15T
) 1
R, 1 :
05 |T
0 L_'"'6""'_{5'“"*15"71.{5;
Tabnuua 1.
Ne L (A) U, (B)
1
2 By
3
TaBnuua 2.
NNo I, (A) L, (B)
1
2 B
i

O6cyauTe pesynbTarthbl MCCNeQOBaHNA:

 Kak cuna ToKa 3aBUCHT OT HaNPSKEHUA?

e Kakoe OTAMYME B 3HAYEHMAX CMNbI TOKA B PE3UCTOPaX Bbl ONPEOEnUNM Npu
OAWHAKOBOM 3HAYEHWM HENDAMEHWA HA KOHLAX 0B0MX PEe3UCTOPOBR?

Heceneaya nokazanua amnepMmeTpa M BOABTMETPA, MOKHO YOSIHTBCH, HTO
npH YBEIMYMEHHN HAMPAMEHHA HA KOHUAX PE3INCTOpPa B HECKOILKO pas BO
CTOJIBKO HE Pas YBENNYHBAETCA | CIJIA TOKA B PESHCTOPE.

* (g moka & daunoM NPOSOOHNIKE NPAMO NPOROPYHOHAIBHA HANPANCEHNND
Ha e2o kontjax: 1~ U,

ITa 3aBHCHMOCTB 3anNHChIBAETCA B Bijae (hopMybi:

_1, 1
I—EU. (1)

rae I — cina Toka B NPOBOAHIKE WK HA y4acTke uenu, U — nanpaxexue Ha
1
KOHLAX 3TOr0 MPOBOJAHMKA WIH ITOTO ydacTka uenw, — — xoapduument

nponopunoHaIbHOCTH. 3aeck R — XapakTepHcTHKA NMPOBOAHMKA, Ha3biBae-
Mas aaexkmpuyeckinm conpomuecienuem. U3 gopmynst (1) nonyqaem sbipa-

HEHHE ANA CONPOTHBICHHA NPOBOAHHKA:

R—U
==
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aJ'IEKT'pH"IECKUE COMPOTHBICHHE NPOBOJAHHEA — CEATAPHAA '[tlH'iH'-IECKﬂH BC-
JTHYHHA, HE IAGUCAMAA om ClTbl MOKa & Hpﬂﬂﬂﬂh‘lﬁﬂ? U HANPANCEHUA Hd €20
KoHljax,

Enuauueit HEIMEPEHHA IEKTPHYECKOMD COINPOTHBRICHHA B CH smnserca om

(1 Om), nasBaHHaA TaK B 4ECTh HEMENKOTO y4yeHoro ['eopra Oma:

wj_ . B
Rl=1—=1==10mMm.
[R] T
* | Om — 3mo conpomugienue makozo nposooHuKa, 8 KOmopom npu Hanps-
Jicenuu Ha ezo kowyax | éorem cuna moka pasua | amnepy.

* Jakon Oma LI YHACTRA HEIH

FaBHCHMOCTE MEKITY CHIOIH TOKA HAa yHacTKe lenu,
HANPAKEHHEM Ha €r0 KOHLIAX H CONPOTHRIEHHEM 3T0-
ro y4actka Owbuta onpenenena B 1827 rogy HeMenkHm
yuensiM ['eoprom OMoM B pesyibTare MpoBeIeHHs
MHOTOYMHCIIEHHBIX SKCTIEPHMEHTOB, MY 3aBHCHMOCTh
HA3BIBAKOT 3akorom Oma Ana yuacmka yenu. lMeopr Om

+ Cuna moxa na yuacmye yenu npamo nponopyuo- (1787-1854)

Hemeukwnia huank.
HLTBHA HANPANCERHRK HA KORWIX 3M020 yRacmsa u
. 5 YcraHoBun 3akoHomep-

OOPAMHO NPONOPYHONATLHA €20 CONPOMURTEHINID! HYI0 CBA3b MEXaY CUNOi
I = E ) TOKa B 3NeKTPUHEcKoR
R’ Lenw, HanpsKeHeM u

B xonme wccnenoaHus Bel MOIIH yOeauThcs B CONPOTUBNEHUEM.
crnipage/UIHBOCTH 3akoHa OMa: NpH HEH3MEHHOM

HANPSKEHHH B pe3HcTope ¢ DONMBUIMM CONPOTHBIIEHHEM CHila Toka Oyiaer
MeHse: ecni By > R;, 1o 1) < [,

NMPUMEHWUTE U3YYEHHOE LA)

AR

WCCNEQOBAHWE-2 | ° PewwTe 3agayy ] |
Ha pucyHke aaH rpadpmk 3asMCUMOCTI CUNbl TOKA B 4"
NPOBOOHWKE OT €ro CONPOTHMBNEHWA NP HEW3MEH-
HOM 3HAYEHWK HEIHPFIH(EHHH Ha KoHUaX HpDHDﬂHHHE. 24
Yemy paBHO 370 HanpAXeHWe?
0 b s -

YTO Bbl Y3HANKU? 3 6 9 ROwm
BenuuuHy, xapakTepuayiolly o NPpoEOSHUK
HazeieaoT . EguHuuen ero uameperdwa B CH sBNReTcA . HAa y4YacTKe Lenu

NPAMO NPONOPUMOHANBHA __ Ha ero KoHuax 1 oGpaTHO NponopLUMoHanksHa ero __
370 yTEEPKASHUE HA3LIBAETCA __ ANA _ .

KNHOYEBEIE CNOBA. HanpaAxeHWe; 3nekTpuYeckos conpoTEnaHe; Om;
YuacTok uenw; Cuna Toka; 3akoH Oma
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NPOBEPLTE CBOW 3HAHWA

1. Kak cvna Toka 8 NPOBOOHWKE 3ABMCKMT OT HANPAKEHWA Ha ero koHuax? Maobpaau-
TE ATy 3aBMCUMOCTL rpaMHecku.

2. Kak cuna ToKa B8 NpoBOGHWKE 3aBMCKMT OT 8ro CONPOTHENEHWUS NPY HEM3IMEHHOM
JHAYEHMM HaNPSKEHMA Ha KOHUax nposofHuka? MocTtpoiTte rpadivk aTtoR 3aeu-
CHMOCTH.

3. YTo NpUHATO 38 eOMHKULY 3NEKTPUHECKOrO CONPOTUBNEHWA?

4. CchopmynupyiTe aakoH Oma ans yJacTka Lenm.

6.8. OT Yero 3aBUCUT CONPOTUBIEHME
npoBogHMKa?

OnbITHBLIA MacTep NP1 3ameHe 3NeKTPONpPOBOLKM
B KBAPTUPE CUMTAET LienecoobpasHbiM UCnons3o-
BaTb MeAHLIE NPOBOAA.

» [MoyemMy UCNoNbI0BaHWE MEQHLIX NPOBOACE NPK
pemMoHTe anekTponposodkw Gonee uenecoobpasHo?

» MNoYeMy B BICOKOBONGTHLIX NMHWAX MCNONL3YIOT kabenu
Boneworo guamerpa?

* OT vero 3aBMCHT con pPoOTHBNEHWE

MCCNEOOBAHWE-
npoBoAHWKa?

OBopyaoBaHWe: WCTOYHWK NOCTOAHHOMD TOKA (4-BONMbLTHLIA BLINPAMUTENbL), amnep-
METP, COBAMHUTENLHbIE NPOBOAA, HABop pasHbiX NPOBOAOR, NPUKPENNEHHbIX K LLMTY.

Yempoiicmeo wguma, Haywaenmi wum wweem mpu
MINPOMOSHIE H OO NCETEIHVIO CRUPATH OUNAKOs0N
diunet 4 niotyadu nonepewsioco cevent. Odia s
HIXPOMOSBIY  cnupatet, © saxoumon 2 8 yenmpe,
kpenumea K saxcumav L 3. dee dpyeue moposossie
CRUPNLTN, Nakladbledack dpye ha dpyea  (naowacs o
NONEPEYHON  CENERNA  VEETUNURIEMCR  sdeoe), Kpe-
mstmeA K saxcuman 4-5. JKevesnan cnupans kpenumes
K 3axciivan 6=7.
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Xog paboThi:

1. Cobepute anexTpUHeckyio Lenb M3 BeINPAMWUTENA, aMNepMETRA W UCCNedyemMoro
wura. CHa4ana vaMepbTe CUNy TOKE, NPOXOOAWEro Yepes HUXPOMOBYIO ChK-
panb, BKNOYME B Uenb ydactok 1-3. 3ateMm BKMIOYMTE B UENb y4HacTok 1-2 W
M3aMEepbLTE CUNY TOKA Yepes NonoBuHY HWXPOMOBOW cnupanu. CpasHute pe-
3ynbLTaTel NOKa3aHWih amnepmeTpa.

2. WsmepbTe cHavana cuny Toka, NPOXOARALEro Yepe3 ofHy cnupans, Npukpen-
NEHHYKD K 3axuman 1-3, 3atem WaMepLTe CUNy TOKa, NPOXOAALLEro 4epes ase
CNUpanu, NPUKPENNeHHLIE K 3aXKMMam 4—5, u cpaBHUTE MX.

3. Noo4epenHo BKNOYANTE B LENs NPOBOOHWUKM, NPUEPENNEHHBLIE K 3aMuMmam 1-3 1
6-7, W, MaMEPHB CHNY TOKa B HMXPOMOBOM M XENe3HOM NPOBOAHWKaX OgWHa-
KOBOW ONWHLI W NNOWAAK NONePEYHOro CeYeHUs, CPABHUTE NOKA3aHuA aMmnep-
METPOB.

4. Hapucyiite B pabouynx nNUCTax cxemy 3NeKTPUYECKON Uenu W oTMeTbTe nony-
YEeHHbIe Pe3ynbTaThl MIMEepEeHWIA.

OGcyawTe pesynbTaThl MCCNEA0BAHWA:

» Kak oTnuyaeTca cuNa TOKa B HUXPOMOBOM NPOBOAHWKE OT CUNbLI TOKA B NONOBUHE
aToro npoeoAHuka? Kak conpoTUBNeHUe NPOBOAHWKE 33BUCUT OT ero AnuHLI?

* Kak oTnuyaeTcs cuna Toka B OHOM NPOBOOHUKE OT CUNbI TOKA B NPOBOAHWKE,
nnolane NonepeyHoro ceveHus KoToporo B Aea pasa Gonewe? Kak conpotue-
NeHue NPOBOAHWKA 33BUCUT OT NNOLWAAK ero NoNepeYHoro cevyerua?

» OguHakoBa NW cuna ToKa B NPOBOOHUKAX OAWHAKOBOW ANWHBI M NNOWAaAW none-
PEYHOrD CEYEHWA, HO U3 PA3HLIX MaTepuanos? OT Yero 3aBMCHT CONPOTUBNEHKWE
NPOBOAHKKE?

* Kak BOIHNKACT WICKTPHYECKOE CONPOTHRICHAE NPOBOAHHKAT

Brl yixe 3naeTe, 4T0 noj AcHCTBHEM WICKTPHYECKOTO 10N cBOOOAHEIE JNek-

TPOHEI B IPOBOIHHKAX COBEPIIAIOT YHopsioueHHOe nepeMenierne. [Ipu atom

croDO/IHEIE AIEKTPOHE! B META/UTAX CTAIIKHBAIOTCH C MOJNOKHTENLHEIMH HOHA-

MM, COBEPIIAKOIIMMH KoNeDaTe/IbHOE [BMMKEHHE B V314X KPHCTA/LIHYECKOH

pemieTkd. B pesynbTare yacTh KHHETHUECKOH YHEPIHH IEKTPOHOB NepeaaeT-

CcA HOHAM PEIIETKH H CKOPOCTE YNOPATOUCHHOTO IBHMKCHHA NIEKTPOHOB

yMmeHbinaerca. Takum oDpazoM, HOHBEI KPHCTAJUTHHECKOH pelleTKH MeTtaa

NPOTHBOJICHCTBYIOT YIOPAI0YEHHOMY JIBHKEHHID IEKTPOHOB (TOKY). 21O

MPOTHBOAEHCTBHE H ECTh CONPOMUETEHIE NPOBOOHUKA.

« (1 vero 3aBHCHT VIeK PHYCCKOE CONPOT neaenne?

BrinosHeHHOE HCCHEI0BAHHE NPHEREN0 K TPEM BAKHBIM BbBIBOIAM]

l. Cuna Toka B NMPOBOIHHEES, TMMOJKTHYCHHOM K HCTOYMHHEY TNOCTOAHHOIO
HATPAKCHHA {U=CDI'15'[}, B2 pa3a MEHBILE CHITEI TOKA B IMOMIOBHHE 3TOTO MPOBO/1-

U
HHK4, ITO 3HAYHT, 4TO, COTNAcHO 3akoHy Oma (I = E)' CONPOTHBIEHHE 11E710T0

NPOBOAHKHKA B 2 paza DoJIkIIE CONPOTHRIEHHS NMOJOBHHEI 3TOT0 NMPOBOJIHHKA.

« Conpomuegnenue npogooHuKa NPAMO NPONOPUUOHATLHO €20 OUNe.

2. Cuna TOKa B NPOBOJAHHMKE, MOAKIIOYEHHOM K MCTOMHHKY MOCTOAHHOIO
Hanpsekenus (U = const), B 2 pa3a MeHbIIe CHIIBI TOKA B NPOBOJAHHKE M3 TOTO
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JKe MaTepHana, TakoH e UIHHBI, HO B 2 pasa Oonsluel miomansio nome-
u
pedqHoro ceveHmus. ITO 3HAUMT, UTO, cornacHo 3akony Owma (I = =), conpo-

THBJICHHE TIPOBOJIHHKA, TUIOLAL MTONEPEYHOrO CeveHns KOToporo B 2 pasa
Oonsuie, Oyser B 2 pasa MeHbIIE.

« Conpomuenenie npoeodHUKa 00pamHio NPonoPpYHOHAILHO NAOWau ezo
ROHEPEUHOZ0 CEYEHNUA.

3. Cuna TOKa B eNe3HOM NMPOBOIHHMKE, MOAKIIOYEHHOM K HCTOYHHKY MOCTO-
sAHHOTO Hanpsxkenus (U = const), B 10 pa3 Gosiblie CHIbI TOKa B HHXPOMOBOM
MPOBOJHHKE TAKOTO K& pa3Mepa, MoAKIIYEHHOM K TOMY K€ HCTOYHHKY, a
COMPOTHBIICHHE KENe3HOro npooaHuka B 10 pa3 MeHbIIE CONPOTHBICHHA
HHXPOMOBOTO TTPOBOIHHKA.

« Conpomusienue nposoOHUKA 3ACUCHM OM MO20, U3 KAKOZ0 8el{ecmea
OH U3ZOMOBIEH.

Takum obpazom, GopMyIy CONPOTHRISHHA NPOBOJIHHKA MOMKHO 3aIHCAThH B
CHEAYIOIEM BHJIE:

R = l
— PEI
3neck R — conporHBleHHe NPOBOAHMKA, [ — JJIMHA NIPOBOJHMKE, § — UI0-
11a/lb TIONEPEYHOrO CEYEHHA NPOBOJHHKA, P — VOerbHoe conpomusienue
BemecTra. Voershoe conpomugienue — uinieckan eeIuyuNa, 3a6UCAUAn
om poda eeujecmaa, ui Komopozo uzcomosien nposodnurx. B tabmne 6.2
MPHBEICHEI KCIIEPHMEHTAIIBHO OIpPeIe/ICHHEIC 3HAYEHHS YISIBHEIX COTIPO-
THBJICHHIT HEKOTOPBIX BELLECTB.

M3 (hopmMyJibl IS YASIBHOTO CONPOTHRIIEHHS, BLIBEJICHHOH U3 BRIpaKEeHHA

JUIS COTIPOTHBIIEHHSA MPOBOIHHKA,
_ RS
P=T
BHJIHO, YTO NPH JUIMHE NMPOoBOAHMKA [ = 1 M M niomaam ero nonepeyHoro
ceuenns S = 1 M2, nonyyaem p=R.
» Yoenvnoe conpomusnenue éenjecmeq ucIeHHo Pasio CONPOMUBIEHUID
NPOSOOHUKA U3 OAHHO20 eljecmea Oaunoil 1 M u nrowadsio nonepeunozo
cewenun 1 M. Edunuyeii usmepenus ydenvnozo conpomuenenun & CH
agaaemen ommemp (1 Omvm):
[R]-[S] 10m-1m*
[p] = = =10M-Mm.

[1] M
Tak kax npogoOHUKU UMEIOM HeOOIBUIVIO RAOWADL RONEPEYHOZ0 CEYEHUA,
ee ydobuee guipasicams & MM°, HOIMOMY Hauje noab3viomes eounuyet

Ommme

yoersnozo conpomuenenus [p] = 1
M
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TaBnuua 6.2. YoensHoe CONPOTUENEHWE HEKOTOPLIX BewecTe (npw t = 20°C).

B OmM - Mm? OmM - mm?
EnECcTRO e Bemecrso P
Cepebpo 0,016 Manraums (cras) 0.43
Menn 0,017 KoncranTas (cnas) 0.5
3onoTo 0,024 PryTe 0,96
ATOMHHMI 0,028 Huxpom (crunas) 1,1
Bonwdpam 0,055 Pexpans (cnaas) 1,3
Henezo 0,1 Ipadmr 13
Caunen 0.21 Kepamuka 10"
Huxenuu (ennas) 0.4 Ibouut 10*"

Buvmanue! [ns perynvMpoBaHWA culbl TOKE B UENW LUMPOKD NPWMEHSTCA
cneyuansHsie npubopsl — peoctatal. MNpuHuMn paboTel NoNayHKOBOro peocTara
OCHOBEH Ha 33BWCMMOCTW CONPOTMENEHWA NPOBOAHWMKA OT ero AnWHbl. OH
COCTOMT M3 HAMOTAHHON Ha KepaMM-ECKMA LMNWHAP NPOBOMOKW M3 HWKEeNWHa
(vnu apyroro cnnaea), UMetowero Bonblioe yaensHoe conpoTMBneHWe (a).

(a)

OauH KOHEL NPOBONOKK NPUKpennaeTcs k knemme (1). NaTtyHHbiA nonayHok (4),
NPUKATBIA CBOMMA KOHTAKTAMW K BATKAM 0BMOTKM, CNocoBeH NepeMeLLaThes B
obe cTopoHbL! Mo NpoBoAHWKY (3), MMEIDLWWEMY OYEHL Manoe COoNnpoTUBNEHWE.
MonayHoK COEAMHABTCH B LiENL C NOMOLLLI0 3axnma (2).

YcnoeHoe obosHaveHwe PeOcTaTa W ero COEAMHEHWE B 3NEKTPUYECKYD UEnb
noxasadbl Ha pucyxre (b).

MprHumn paboTel peocTata Nerde W3y4aeTcn No CXeme anexTpUHeckon uenw (c).
MonHoe conpoTUBNeHne ueny obpasyioT conpoTuBneHwe namnsl Rn w conpo-
TUBMNEHWE YACTM NPOBONOKW PEOCTATA, BKMNIOYEHHOW B LEnb (3alUTpuXoBaHHas
4acTb) Rp . HeaalwTpuxosaHHas YacTe PEOCTATA HE YYACTBYET B LEMNW.
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Mepeasuras NON3yHOK, MOXHO YBENWYWATE MNW YMEHBLLLWTEL ANKHY BKMIOYEHHON
B LeMnb NPOBONOKK PEOCTaTa, a CNefoBaTensHo, YBeNYMTh UNi YMEHbLLMTL 1
ero conpoTueneHne Rp., @ 3HAYUT, MOXHO PerynupoBaTh CUNY TOKa B Lenu.

=i O+ /\

(c) -

Rs

B 2

NMPUMEHWUTE U3YYEHHOE

WCCNENOBAHWE-2 * YcTaHOBWTE COOTBETCTEBMA

WaroToBWe Ha ypoke NpocTyo Mogens peoctara, flana w Axmeg
npoBepsoT ero paboTy ¢ NOMOLWLLI 3NEKTPUYECKOR uenwK, naobpa-
WEHHOW Ha pucyHke. [lBuras non3yHoK peocTarta, OHW JOMKHLI NpU-
KpennaTe K paMmkam B nonodeHwax 1, 2 u 3 non3ayHka KapTWHEW, OTpaMmaowme
COOTBETCTBYHLLYIO APKOCTE CEEYEHWA NamMnbl.
| BONpoC. B kakoh nocnegoeatensHocTy [lana u Axmen OomKHbl NPUKPENWTE K pamM-
kam kapTuHid L, M 1 N, 4ToBul noctaeneHHan uens Beina gocturHyTa?

Il Bonpoc. Kak Bynet euirnAagets cxema uenu, cobpadHoi Nanoi n Axmenom?

3apayva

1 by | s

MpoeogHUE © conpoTMeneHKem R
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YTO Bbl Y3HANKX?
HCﬂDﬂbﬂyﬂ KNioYeBskie CNoBa, 3anonHWuTE gg::?ﬂ:lp:::m::::m
nycTbie KNeTku Tabnuub!: 3aBMCHT
He saBucKT
DusHueckan O nmni On omaam ero O Bewectsa
BCITHYHHA NPOBOIHKER NONEPEYHOND CEYCHHA | NPOROAHKEA
¥ nensHoe
CONPOTHBRIICHHE
Conpornsnenne Hpayo
NPOBOJIHHEA HPOROPYHOHATBHO
NPOBEPLTE CBOW 3HAHWA

1. OT uero 3aBMCUT CONPOTUENEHWE NPOBOSHWKE?
2. BelumcnuTe conpoTueneHue cepebpadoro npoeoga anwHoi 100 meTpoe u nno-

Om-mu®

LWaakLI0 NONePeYHOro CedeHna 2 Mm? { Peepesipa = 0,016 T}.

3. Kak M3MeHWTCA CONpOTUBNEHWE NPOBOOHWKA NP YBENWYEHWUK Ero ANWHLI B TDW
pa3a v YyMeHbLIEHWW NNOLWAOW 8ro NONepeyYHoro CEYeHWA B TpW paza?

YNPAXKHEHWE-9

1. Yemy paeHO conpoTWBNEHWE MEeQHOro NpoBoga ANWHOA 25 M W nNnowageio
nonepeyHoro ceveHus 1 Mm27?

2. vameTp nonepeyHoro CeYeHnn HWXPOMOBOrO NPOBOAA INEKTPUYECKOR NAWTHI
paset 0,5 mm, a ero conpotuenedne pasHo 49,5 Om. BeiamcnuTe gnuwHy nposoga

(=3; ans naxpoma p = 1,1 2200 ),

3. MNpw noaknNK4eHU HUKENWHOBOMO NPOBOAHKWKA NNOLWWAALKD NONEPEYHOro CeHeHus
0.2 MM? K MCTOMHUKY HanpsoxeHa 4,5 B cuna npoxXo4auero No HemMy Toka pasHa
300 mA. Onpegenute ONWHY NPOBOAHWKE.

4. OnpegenvTe CONPOTHBNEHWE Mene3Hoh obmMoTkr anuHod 200 M 1 NNowaaeLo
NONepeYHoro ceveHna 2 Mm?,

5. Kakoe Hanpm#weHwe cnegyeTt NnogaTth Ha KOHLLI NpoBoaHKMKa conpoTueneHuem 20 Om,
YTODLI B HEM BO3HUWK TOK, CMNAa KOTOPOro pasHa 50 mrA?

6. PeoctaTt M3roToBNEH M3 HWKENWHOBOW NPOBONOKM AnWHOW 50 M W nnowageso
nonepedHoro cedenua 1 mm?, Yemy GyAer paBHa cuna ToKa B HEM, eCnM
HanpAXeHWe Ha ero KoHUax paeHo 45 B?

7. Cvina Toka B HUXPOMOBOM NPOBOAHMKE ANWHOR 20 M 1 NNOLWAALK NONEPEYHOro

cedeHun 0,8 mm? pasHa 0,4 A. YemMy pasHO HanpsKeHWe Ha KOHLAaxX NpoBoaHWKa
O-pam?
V7

(s Huxpomap = 1,1
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6.9.NMocnepoBarensHoe
coeguHeHWe NpPpoBOAHWUKOB

BcnomHuTe BECENbE, KOTOpOE Bkl YCTpanBaeTe B AeHb
«0d gargenbasi», koraa Bbl, Aepia Apyr Apyra 3a pyku,
XOOWTE BOKPYT KOCTpA.

« Hakoe coefMHEHWE NPOBOAHWKOB B 3INEKTPHYECKOW LenM HanomuHaet
Baw xoposon? ="

Ecnw B rupnalge va namnoYer Ha
HOBOTOOHEN BNKe OTBEPTETL OOHY =
NAMNoMKY, TO OCTAMBHBIE CPA3Y NOFACHYT. W

= Moyemy Npu yaaneHuu OOHORW NamMnoYkW
W3 TMPNAHAEI OCTANLHLIE CPa3sy racHyT?

WCCNENOBAHME-1 * Cwuna ToKa B NOCNeOoBaTENLHO COEOWHEHHLIX
npoBogHUKax

OBopynoBaHue: UCTOYHWK TOKA (BLINPAMUTENL), Namns! (2 Wwr.), amnepmeTps (3 wr.),
KIMiOY ¥ COBAWHWTENLHBIE NPOBOAA.
Xog paboThl: K N
1. Nepepucyirte B paboume niucTbl M306-  (a) .
PEKEHHYHO Ha PUCYHKE CXEMY, COCTOR-
LLYIO W3 MCTOMHKMKA TOKa, TPEX aMnep-
METPOB, ABYX Namn W kioya (a).

2 L,
2. CobepuTe anekTpUYecKyo Lenb Ha 8 C Ei

OCHOBE 3aTOW CXeMbl. 3aMKHuTE
KN4, cnegnuTe 3a ceeYeHnemM namn U NnoKa2aHuaMY aMnepMmeTpoB {h_].

(b)

a2
Wl
a,

f
il #
A hapa

-
L ']

briindy, o«
QA e

'y

o
.

3. OTKpyTHTE OAHY U3 NAMN W NPOCNEANTE 38 NPOUCXOAALLMM.
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ObcyawuTe pezynbTaThl MCCNEQOBAHWA:

« Kak coeguMHeHs! Apyr ¢ OpYroM noTpebuTeny: NocneqoBaTensHo WNKW CMELLaHHo?

« Cuny TOKa B kakom noTpebwuTene wamepsoT amnepmeTpsl 1, 2 W 3 Nnpu Takom co-
e0uHEHWK?

« K kakomy BbIBOAY NPUBOGMT cpaBHeHWe obWero aHa4veHWA CUNbkl TOKA B UenK co
3HAYSHWAMW CWNbl TOKa, NPOXOAALLErD YEpes Kawayo namny?

+ Y10 Habmoganock npu yaaneHuu ogHol 12 namn uz uenu? Movemy?

Ka/bIi U3 Y4aCTKOB 2/IEKTPHYECKOH LIENH B OTJENLHOCTH — HCTOYHHK TOKA,
H3IMEPHTEIbHBIE PHOOPEI, MOTPEOHTENN, COS/IMHHTENILHBIE NPOBO/Ia — 00a-
JAeT Onpee/eHHbIM conpoTHBaeHHeM. OHUM H3 MPOCTBIX BHOB JIEKTPH-
YeCKHX 1Ieneii ABIACTCA IENb C NocIedosamenbbiM coedunenues poBoIHH-
KOB.
= [lpu nocaedosamensnom coeduHenul KOHeY NePEn2o NPOEDOHUKA coedun-
encsa ¢ Ha4aIoM 6mopoeo, KOHeY 8Mopo2o NPOEOOHUKA C HAYATOM MPembezo
u max daiee.
Bbl Hecnie1oBasi LIENb ¢ TAKHM coeJHHeHHeM. Tak Kak CONMpOTHBICHHA WC-
TOYHHKA TOKA, AMIIEPMETPOB H COEIAHHHTEILHBIX TIPOBOJIOB BO MHOIO-MHOTO
pas MeHbIIE CONPOTHBIEHHA JIAMIT, TO HX MOMHO He NMPHHHMATE BO BHHMa-
HHE. 3HAYHUT, B MCCIEYeMOi LenH YUHTRIBAIOTCHA conpoTHBienus Ry u Ry
NoCjAeoBaTENLHO coeMHeHblx notpedureneii. [lpu nocnenosarensHoM
COEIHHEHHH BBINOIHATCA TPH 3aKOHOMEPHOCTH.
I 3akoHOMepHOCTB: npu nociedosamensHoOM COeOUHEHUU CHIa MOKa
00UHAKOBA HA 6CEX YHACMKAX Wenu:

IL=1,=1I (1)
2Ta 3aKOHOMEPHOCTB MOKA3LIBAET, YTO NPH NPOXOMKIEHHH TOKA Yepes nocne-
J0BATEIBLHO COEHHEHHBIC MPOBOJIHHKH JNIEKTPHYECKHIT 3apa/l He HaKarUIH-
BAETCS B HUX: CKOJIBKO 3apa/ia NPOXOAUT B eAHHHILY BPEMEHH Yepes MepBblii
MPOBOIHHK, CTOJILKO JKE 3apsJ1a 3a 9TO BPEMs MPOXOJIUT H HEPe3 JPYTHE Mpo-
BOJIHHKH.
I1 3aKOHOMEPHOCTL: oD1ee HanpAXcenue yenu nociedosamenbio coeou-
HEHHBIX NPOGOOHUKOE PAGHO CYMME HANPANCEHUI HA OMOETbHBIX yuacm-
Kax wenu:

U= Ul +U 2 {2—]
3neck U — obinee HanpsaweHHe NOCIEN0BATEIBHO COS/IHHEHHBIX MPOBOHHKOR,
Uy v U, — nHanpsskeHHE HA KOHUAX OT/IENBHEIX YYACTKOB, 3Ta 3aKOHO-
MEPHOCTE BBITEKAET M3 3aKOHA COXPAHEHHA IHEPIHH.
Bawm yiKe H3BECTHO, YTO HANPMKEHHE, ABIAACH JHEPIrETHYECKOH XapaKTepuc-
THKOH 2IEKTPHYECKOro MoJif, YHCICHHO paBHO padoTe nosd no nepemere-
HHIO 3apsaja | Kin. 3ra pabora BRINOIHAETCA 34 CHET JHEPIHH JIBHIKYIIHXCS
sapanos. Ilosromy sHeprus, 3aTpaueHHas Ha BCEH LIENH, paBHa CyMME JHEp-
I'HH, 3aTpa4eHHBIX HA OTAEABHBIX €€ YacTAX.
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Il 3axonoMepHOCTh: ofl{ee conpomueieHle NOCAED0EaAMETbHO COeol-
HEHHBIX NPOSOOHUKOE PAGHO CYMME CONPOMUBACHNUI OMOETBHBIX yuacm-
KOG Imoi yenu:

Rnoc = R1+ Rz {3]‘
Coomeemcmeenno, obujee conpomusienue yenu, cocmosuelt us n nociedo-
8ameibHo coeduNeHnbIX NpogoonuKos conpomuaienuinu R, e n pas boasue
CONPOMUGTEHUA KANCOO20 U3 HUX.

Rnoc = nR. {4}
JTa 3aKOHOMEPHOCTH CIIE/IYET M3 MPONOPIHOHAILHOCTH COTPOTHBIEHHS
JUTHHE TIPOBOJIHHEA. Tak kak MNpH NMOCNea0BATEIEHOM COSIHHCHHH TNPOBOI-
HHKOB YBEIMYHBaeTca MX obuias pinHa, cleioBaTellbHO, YBEIHYHMBACTCA H
MOJTHOE COTPOTHRIICHHE LICTTH.
[TocnenosatenbHOE COETMHEHHE MPOBOJAHUKOB HAXOAWT LIHPOKOE NMpHME-
HeHHe B ObITY M TexHuKke. Hanpumep, 3mekTpHYecKHii 3BOHOK COGIMHACTCH
MOCIEI0BATENLHO ¢ KHONKOH, NMPH HAXKATHH KOTOPOH UMb 3aMBIKAETCA H
3BOHOK 3BEHHMT. IEKTPHYECKHE BBIKIIOYATEIN TAKKE COCIMHAKOTCH C IM0-
TpebuTenamu (namna, MeKTpHUecKas MacopyOka, TelneBH3op H ap.) nocle-
JOBATEJIBHO, YTOOBI BKJIIOYATE H OTKJIIOYATH HX MPH HEODXOIHMOCTH.

NPUMEHWTE M3YHYEHHOE

* HanpameHue NpW nocnegosaTenkHoM

MCCNEQOBAHWE-2
coeOHHeHHH

O6opyaoBaHWe: UCTOMHWK TOKa

(BeINpAMUTENS), namnsl (2 wr.), sonbtMetpsl  (€) kS =

(3 wT.), KNk W CoOBAWMHWTENBHBIE NPOBOAA.

Xop paGoTel:

1. Nepepucyitte B paboyve NUCTEl M3oGpaweH-
HYH0 Ha PUCYHKE CXEMY 3NEKTPUYECKDA Lenw,
COCTOALEA M3 UCTOMHWKA TOKa, TPEX BOMLT-
METPOE, OOHOMO aMnepmeTpa, AByX namn w
knoya (c).

2. CobepwTe Uenb Ha OCHOBE 3TOA CXeMbl. 3am-
KHYB KNKOY, NpocnefuTe CBeYeHue Namn 1 oT-
METLTE NoKasaHWA aMnepMeTpa W BonsTMeTpoB (d).

3. BHecuTe 3Ha4YeHnA CUNLI TOKA W HanpaxeHWd B NpUBefeHHYI0 Hike Tabnuuy,
BLIMUCNUTE CONPOTUBNEHWS Nnamn 1 ofilee conpoTUBNEHUE Lenu.

Cuna | Hanpawenme na Conporusnenne | [Nonnoe IMonnoe
TOK2 | KOHIIAX JIAMITL] STAMITHI HANpAKeHHe CONpPOTHRJICHHE
1 Uy U, Ry R, [ R
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(d)

O6cyauTe pesynbTaThl MCCNeQOBaHMA:

 Kak coeuHeHbl Apyr ¢ APYromM Namnbl B 3NeKTpUYeckon uenu?

o HanpsxeHWe Ha KOHLAX Kakvux YYaCcTKOB Lieni MaMepRIoT BonNbTMETPbI 1, 2 i 37

K KaKkuMm BbIBOAAM NPUBOAWT CPABHEHWE 3HAYEHUIA OBLLEro HANPAXEHUA C
HanNpPAXeHUAMM Ha namnax?

YTO Bbl Y3HANW?
MpW __ Ha BCeX y4acTKax uenw __

KNKO4YEBLIE CNOBA
oauvHakosa. [Npw nocnegoBaTensHoOM

coeguHeHwW oblwee _ uenu paBsHo ﬁ:::;:::“

CYMME HaNPAXEHWA HA OTABNbHBIX MocnenoBaTentHoe coeanHeHWe
y4acTKax.

NPOBEPLTE CBOW 3HAHWA

1. MNpoeog gnuHo# 5 [, naobpaxeHHBIl HA pycyHKe |, CKNAOLIBAOT Tak, Kak
nokazaHo Ha pucyHke |l

I I /

5l !

| Bonpoc. MNpK KaKoM BKIIOYEHWK CNOMEHHOTO NPOBOAHWKE B Uens namna GyageT
CBETHUTE Haubonee Apko?
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Il BOnpoc. Npk kakom BENIOYEHWW CNOMEHHOMO NPOBOAHKWKA B Llens namna Gyaet
CBETHTbL HAWMEHEee ApPKOD?

o T I
| X ®

L

D)

2. Mo#HO N1 coeuHUe NOCNeaoBaTensHo ABE NAMMbLI ¢ HAANWCAMK Ha HUX “16 B;
0,5 A" n"“6 B; 5 A", n0AKNNYNTE ITO COBOWHEHWE K UCTOMHUKY TOKA C HANPAME-
Huem 24 B? NMovemy?

3. Nouemy Npy NOCNENOBaTENLHOM COBOWHEHMW ObLLee HanpAKeHWe LUENW paBHo
CYMME HanpAXEeHWA Ha OTAENLHLIX YYacTKaX 3TOR Lenu?
4. OnpegenuTe NOKazaHWa 3NeKTpoM3MepK- K \ “‘.I +

TeNbHLIX NPpMOOPOR B LENW, NpeAcTaBNeH-
HOW Ha pucyHke, Oblee HanpAXeHWe B

e
—

A
uenu I/ = 12 B, a conpoTUBNEHWE PE3UC- R, R,
TOpoB R, = 300Mu R, = 20 0m, i TP oy NPT
ConpoTUBNEHWE aMNepMeTpa OMeHE Mano, a — —
CONPOTUBNEHWE BONLTMETpa DeckoHeyYHo
BENWKO. @
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6.10. MNapannenLHoe coegMHeHWe NPOBOAHUKOB

[ins wccneaoBaHWa aNeKTPUYECcKUX LeNen ¢ NocneqosaTenbHbIM CoeauHeHN-
€M NPOBOAHWKDB Mbl BOCNONL30BANWCE aMNEPMETPOM W BONLTMETPOM.

= Kak BrniYaeTcH B Lenb BﬂﬂbTMBTp?
* Kakoe coeguMHEHWE HA3LIBAKOT NapannensHsIM?
« Kakoe coeiMHeHWE UCNONbayeTCA Ha npakTuke JYawe? Moyemy?

MCCNEOOBAHWE-1 * Mo4emy apyrue npubopkl paGoTtawT?

B ceoux kBapTMpax Mkl NonNb3yemcA ChiTOBRIMW 3nekTpuYeckuMu npubopamu (Ha-
rpeeaTten, NeNecockl, MOCTPLl W AP.), BKNKYaA W BLIKNIOYaA WX 12 obweil cetu
TONLKD Npw HeobxogwmocTw (a). MNpw cgHoepemexdHon paboTe HECKONLKMX Npu-
GopoB BbIKNHOYEHWE OQHOMD U3 HUX HE NPUBOOMT K OTKIKMEHWMIO OT CETH OCTaNbHbIX.
Ha pucyHke (b) naobpawena cxema coegMHeHWA aTux NpUEOPOR B SNEKTPUHECKYD
ceTb. BHumarensHo uccnegyite aty cxemy.

(b) ' ‘
i

OBcyauTe pe3ynbTaThl MCCNeA0BaHUA!

» Kakan ocoBeHHOCTL XapakTepHa ana coegrHeHws atux npubopoe B cets?

« Movyemy oTkMOYEHWE OT ceTW (BbiKnYedwe) oaHoro npuwbopa He BnusieT Ha
paboTy apyrmx npuGopos?

Ha npaktuke napamiensnoe coedunenue MeKTpuye- © —=il*

CKMX TNPHOOPOR BCTPEYAETCA HAILE MOCIEI0BATE b~ | |

HOTO.

o [lapannenvubim HAZWIGAIOM MAKOe coeouHenue, npu

KOMOpoM 6C€ VHACMKU Wenu OOHUM CEOUM KOHYOM A B

npucoedunalomea Kk odnotl mouke yenu (k moure A), a

AMOPLIM KOHWOM NPUCOedUHAIOMCA K Opy2oll movke

yenu (mouxe B) (puc. b u c).

[Ipy nmapamienbHOM COSIMHEHHH BBINOIHAIOTCA TPH ®

3AKOHOMEPHOCTH:
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I 3aKOHOMEPHOCTE: HANPANCEHNIE HA KOHNAX RAPWLIEBHO COCONHENHBIX
NposooOHUKOE OONHAKOBO:

Uy,=0,=1U. (1)
Touemy?
Bce npooguuku (nmorpedurenn) npu nmapaiienbHOM COEAHHEHHH CBOHMH
KOHLAMH I10/ICOe/IHHeHB! K TOUKaM A M B uenu, noaroMy npH nojAkIo4eHHH
BOJIETMETPA K KOHIIAM 3TOI0 YHacTKa OH Dy /1eT H3MEPATh (d)

HAIPAKEHHE HA KOHLAX Ka# 1010 notpedurens. - 14+

I1 3aK0OHOMEPHOCTL: ClIa MOKA & HEPA3BEMETEHHON Yac- '

M yenu pasna cymme cuit moKos 6 omoensHsix napai- A /

JETBHO COLOUHEHHBIX NPOSOOHUKAX: P Y
I=1,+]1, @) A**-nghﬂa

CornacHo cxeme, B Touke B snexrpuueckas uens paz- | .

peTBisercs (pacxojures). YacTs TOKa NPOXOIHT vepes . _R 1

namny 1, apyras 4acTe 4epes nammy 2, a 3ateM TOKH "®

BHOBB cX0ATcA B Touke A (d).
IIl 3akoHOMepHOCTBL: geiuuung, oOpamuan ofwemy CconpomueICHUl
NapaiiebHe COeOUHEHHBIX NPOSOONNUKOS, PABHA CYMME GeaUYUUH, oDpam-
HBIX CONPOMUETEHUAM OMOETbHBIX NPOSOONUKOE:

1 1 1

R =R—;+R_zm 3)

ap

Kak 310 ycranosneno? HMenonessoeae 3akon Oma u Beipasue B (opmyne (2) cury
TOKA uepes 0d1Iee HanpmiKeHne 1 conpoTHeieHns namn Ry v Ry, nomyunm (ow. d):
u u u 1 1 1

=—t—m—=—t—
Riap R1 Ry R, Ry Ry

3neck Ry,p — 0bwyee conpomuenenue napaineibHo coeOUHEHHbIX NPOsoOHU-
kos. W3 seipamenus (3) cneayer, uro obiiee CONpOTHBICHHE YYACTKA LICTIH,
COCTOALIEr0 M3 JBYX Napajuie/bHO COeHHEHHBIX MPOBOHHKOB, MOAKHO BhI-
YHCIUTE 110 hopmyne:

_ Rl " Rz
nap — .

Ry +R,

CooTeeTcTBEHHO, 00MIIEE COMPOTHBICHHE A NTAPALICILHO COSAMHEHHBIX MPO-

BOJHHKOE C OJJHHAKOBLIMH COINPOTHBICHHAMH Ren pa3s MCEHBIIE COMpo-
THBIICHHA Ka10I0 H3 HHX

R

R
Ryap = o
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NPUMEHWTE M3YYEHHOE

WCCNEOOBAHUE-2 o HCCHEE'}'EM uenkL NnapannenkHo
coeguHeHHbBIX NpOoBODOHWKOB

OBopyaoBanwne: MCTOYHUK TOKA (BLINPAMMTENL), Namnbl (2 WT.), aMnepMeTpsl

(3 wr.), BONETMETP, KNI, COBAMHMTENLHLIE NPOBOAA.

Xop paboTel:

1. NMepepucyiiTe B paGouve nuctel  (8)
naobpaxeHHyD Ha PUCYHKE Cxe-

MYy 3NEeKTPUYECKOR Lenw (e). —

2. Cobepute anekTpMYEcKyD Uenb ()
Ha ocHoBe 3ToR cxemel (f). 3am- al B
KHYB KN4, CheawTe 3a ceedve- ; Go(n)

®

HUEM NaMn, OTMETLTE NOKA3aHKUA
aMNepMEeTpOB U BONLTMETPA.

3. 3aHecuTe NOKa3aHWA BONLTMETPA
u amnepmetpos 8 Tabnuuy, Bel- | @
YUCNMTE CONPOTMBREHUS Namn W
obliee CONPOTHBNEHWE YYacTka
Lenw.

Cuna TOKA B HEPAIBETRIEHHOH MACTH LEnH 1

Cuna ToKa B IaMmax

Hanpasenne Mex/Iy TOUKAMH PAIBETRICHHA U

Ry
ConpoTHBISHHA JIaMIl R,
Obuee conpoTHBIeHHE R

O6cyanTe pesynbTaThl MCCNEQOBAHMA:

o YKaXMTe TOYKK pasBeTBneH i B Lenu, cobpaHHoi Ha OCHOBE CXeMbl.

* YeM 0TAM4AIOTCA 3aKOHOMEPHOCTW NapannensHoro CoeauHeHUA 0T 3aKOHO-
MEpHOCTei NOCNeaoBaTeNLHOM COeauHEHNA?

YTO Bbl Y3HANKX?

___Ha KOHUaX NPOBOAHWKOB NPU __ OAWHAKOED.

Cuna ToKka B HEPa3BETBNEHHON 4YacTW UENW  KMIOYEBLIE CNOBA
paBHa CYMME __ B OTAEMNbHbIX NapannensHo  Cuna Toka

COBOMHEHHbIX NpPoBOAHMKAX. BenuuuHa, o6-  Hanpaxenwe

paTHas oflieMy CONpPOTWMENEHWID napanne-  llapannensHoe coeguHeHwe
fIbHO COBAMHEHHBIX NPOBOAHWKOB, paBHa cym-  COMPOTHENEHWe

ME BENUYMH, 0BpaTHBIX __ 0TOENbHbLIX NpoBO-

HUKOB.
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NMPOBEPLTE CBOMW 3HAHWA
1. MNpK KaKOM CoeAWHEHWW OAWHAKOBbLIX NPOBOAHWKOB ObLLee CONPOTHBNEHME LIENK
MeHbLLE: NpW NocnegoBaTensHOM N napannensHoM? Movemy?

2. Cronexo NpoBoaHWKOB ¢ conpoTuenedwenm no 30 Om kamabii cnegyeT coevHUTL
napannensHo, 4Tobbl x obluee conpoTWeneHke coctasuno 5 Om?

3. Kak coegureHsl namnel 1, 2 1 3, naobpamerHsie Ha cxeme? Oteer obocHyidTe.

1

4. Ha PHUCYHES H&GEPE}HEHE Cxema CMeLWaHHOro CoeduHEHA Namn B uenun.

| Bonpoc. Kakaa namna cRETUTCA TONBKO NPW 3aMbIKAHWW BCEX TPEX KNYer?
Il BONpoc. Kakne Nnamnel 3aropaTcs, 8CnNKU 3aMKHYTE TONLKO KNoY Aq?
A)1,2,3u5 B)1u3 C)1,3u4 D)1,2,3ud4 E)1,2u5
lll Bonpoc. Kakne namnel 3aropATcs, BCNW 3aMKHYTEI TOMBKO KMIOYA Ar v A7
A)1,2,3u5 B)1wu3l C)1,3n4 D)1,2,3nd E}1,2u5
IV Bonpoc. Kakve namnel 3aropATcA, @CNW 3amMKHYTh TONBKO KNoYK At W As?
A)1,2,3u5 B)1u3 C)1,3mn4 D)1,2,3n4 E)1,2u5
V Bonpoc. Kakie namnel 3aropaTcs, 8CMM 3aMKHYTh TONBKD KMOYK Az n As?

YNPAXHEHMWE-10

1. B pa4yHoM AOME CeMbWM BOCEMMWKNACCHWKA Apudha 3NeKTponpoBOAKY Aenan Wx
coceq, KOTOPOro BCE HasbiBanW gaas Beesdalbika. OgHawmobl Bevepom ogHa wu3
namn, Nneperopes, BeILWNa W3 CTPOA, @ CBET NOrac B0 BCEX KOMHATAX.

| BONpoOC. Kak Bbl gymaeTte, NoYeMy Nocne Toro, Kak ofgHa NaMna Bbiluna U3 CTPos,
CBET Norac Bo BCex KoMHaTax?

Il Bonpoc. Kakoit coset ganu Bul Bel Aane Bceadalike OTHOCUTENBHO NPOBEASHHA
NHUHWA INEKTPONPOBOAKKM B KOMHATAX?

lll Bonpoc. Hapucyite Caoi BapUaHT CxeMbl SNEKTPONMHK, COBAMHAOWER 3 Namnl.
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2. [sa peanctopa conpotveneHuamid Ri=10 Om 1 Rz=30 Om ernioveHsl Nocneaosa-
TEMLHO B UEeMnb NOCTORHHOMO Toka Hanpsokedwem 220 B. Onpepenuvte oblwee
CONPOTUENEHWE LIEMW, CHUY TOKa K HE%EHHH Uy v /3 Ha KoHUaX peaucTopos.

O O
ll -— | — e | T
—1 —
| S | S—
R, R,

3. Typan v Conma3 cobpany anexTpu4eckyto uens, Cogepxallyo ABe OaMHarkoBLIe
namnel, No NEUBEOEHHON HWMe cxeme. Ha pucyHkax uaobpameHsl NONoMeHun
CTPenoK Ha WKane sonsTMETPa W aMNepMeTpa Nocne 3aMbIKaHWA KnoYa.,

(V)
2 I 4 ﬁg. ]l' &
" #ag
& {\"\““m I“”“f_j}" . Q\““ rr;,_,,,
".Q‘\\ \ e Q\‘:"N\ A J"?,;J
.l

| BOnpoc. Yemy pasHsl HANPAMEHWE HA KOHLAX NaMn W CMNa ToKa B Lenu?
il Bonpoc, Kakoe aHaueHuwe obwero conpoTUBNeHWs nonyyunu Typan w Conmaa?
A)6130m B)50m C)40m D)4130m E)30m

4, MeTannu4eckylo Cnpans CONpoTMBNeHyes 28 Om BRNIOUAIOT B LSNL, K3K NOK33aH0

Ha pucyHkax (a v b). OnpepenyTe nokazaHna amnepmeTpa, ecnik 8 oboux cnydanx
HanpsokeHwe paexHo 4 B,

(a) (b) 1IN
J

5. MpoBOA C KAKWM CONPOTUENEHWEM HAOO0 COEAWHWTL NApannensHo NpoBogdy co-
npotwanerdnem 30 Om, ytobbl oblwee Mx conpoTuBnexke crano pasHo 20 OM?

6. Tpu Namnbl COBAUHEHB! B LENb KaK NOKA3AHO Ha PUCYHKE.

@

oy L
G—
Rk

(A—Eil—

| Bonpoc. Ha kakoi gwarpaMme BEPHO OTPaMEHO COOTHOWEHWE MEeXay Nokaza-
HHUAMKW aMNepMETPOE A1, Az M As?

L

186



2h+ 2h4 2A4
: 8 8
@ A z A m oA
E = -4
] 5] o
1] O S P BN i
Ar Az As Ay Az Ag A - Ag )
AMnepmenps Amnepmemps AMIepMempsl
D)ya E) ot
2 2
= = |
g AT g AT
= -
L] L&
0 L - = _ - L e - -
Ay Az Ay Ay A Az
AMIEpMEMpL! AMNEPME DG

Il Bonpoc. Kakaa ua namn CBETUTCA ApHE NPW 3aMKHYTOM Knoqe?
lll Bonpoc. Kak MOKHO yNPOCTHTE AaHHYIO Cxemy?

6.11. PaboTa anekTpuM4eckoro TokKa.
3akoH [hxoyns-JleHua

Bul ke aHaeTe, YTO NPOXOXASHUE INEKTPUYECKOTD TOKA Yepea NPOBOAHUK Co-
NPOBOXO3ETCA PaanuYHbLIMK Ero OEACTBUAMM (TENNOBLIM, XUMWYECKUM, Mar-
HMTHBIM), B K2XO0M W3 KOTOPbIX 3HEPrMA 3NEKTPUYECKOro TOKa NpespalyasTca
B 3HEPIUI0 APYroro Buaa (BHYTPEHHIOW, MEXaHWYECKYD, xumudeckyto). Mpo-
Uecc NpeBpalleHnA 3HEpPrMM ABNAETCA Pe3ynbTaToM COBEpLUeHWA paboTbl.
3HauuT, NPOXoOALLKMA NO NPOBOOHUKY 3NEKTPUYECKWIA TOK coBeplaeTt pabory.

s Kakve senuunHel HeobBxoauMo MaMepATs AnA onpedenedus paboTsl, co-
BEPLUAEMOR INEKTPUHECKUM TOKOM?

HipecTHo, 4TO CcoBeplIAEMas WIEKTPHYECKHM nojieM padoTa 3aBHCHT OT
MEKTPHYECKOTO 3apsjia ¢, NPOLIEAUIErD Yepes MonepeyHoe CeueHHe npo-
BOJIHMKA W Hanpsxenusa U Ha KOHLAX ITOrO NPOBOHHKA:

A=qU.
3apsaj, npoIeANHi Yepes NPOBOJHHK, PABEH NPOH3BEICHHIO CHIILl TOKA HA
BpEM#A NMPOXOAKIEHHA ITOTO 3apana: ¢ = [t, Torna copepinaemas 3eKTpHyIec-
KHM TOKOM pabota Oyer pasHa:

A=1UL (1)
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o Padoma 3neKmpuiecKozo moka na yHacmse yenu pasna npoussedenuio
CILUIbI MOKA 6 HeM NG HANPANCEHUE HA €20 KOHWAX U HA 8PEMA NPOXOIC-
JeHuA MOKA RO IMOMY YUaACmKY.

Tax kak pabora B CH uaMepsiercs B Koyasax, 10 13 opmysnsi (1) cneayer:

1x=1ABc
U
[Mpunuman Bo BHUManHe Beipaskenns U =1Ru [ = = (m3 3akona Oma) B dop-
myIie (1), paboTy 2/MeKTpHYECKOT0 TOKA MOMHO BBIPA3HTH CIIEIYIOLMM 00pazoM:
A = I?Rt, (2)
2

A—U 3
=gt (3)

Ipu nocaedosamensnom coedunenuu CUIa MoKa 6 NPOSOOHUKAX NOCMOAHHA,
ROSMOMY APU MAKOM coedunenuu ydobnee noabzosambes anpaxcenuem (2),
a npu napamieIbHoM coeouHeRuy NOCMOAHHBIM 0CMAemca HANPANCEHUE, U
yoobhuee ucnoabiosams asipaxcente (3).

CornacHo 3aKOHY COXpaHEHHS IHEPrHH
paboTa MEKTPHHECKOro Mol B Heno/-
BHAHOM [pPOBOJHHKE MAST Ha YBe-
JTHYEHHE €ro BHYTPEHHEH JHeprum — Ha
HarpesaHHe MpoBOJIHHKA, H B PE3yNILTATE
ATOr0 MPOBOJHHK BRIJIEIAECT KOJIHYECTBO
TEnIoTel (), paBHOE COBEPUIEHHOH pa-
dore:

A=0.
Orciona nomy4aem:

Q=1Ut
B xoz1e uecnenopanna onpeagisioTes ase

3AKOHOMEPHOCTH:
I. Komivecmso mentomsl, seldeinemoe
npu  ROCIC008aAMENbHOM COOUHEHUU
NPOBOOHUKOG, NPAMO RPONOPYHOHATbL-
HO 00WeMy CORPOMUBTEHUIO IMUX NPO-
ROOHUKOR (GCaedcmane HeuzMeHHOCI
CULTbL MOKd):
Q = I*Rt.

Dweamc Jxoyne
(1818-1889)
AHIMHACKAR IIKK.
Mayd4an Tennoeoe
AEACTBAE ANSKTPH-
YECKOMD TOKA.
EouHvua aHeprun 8
CW HassaHa 8 ero
YECTb AMOYNEM.

Imunui Xpuc-
THaHoBMY JleHy
(1804—1865)
PoccHAcknia chmane.
Wayyan Tennoeoe
AERCTEWE TOKA, On-
pPEOENMN Hanpas-
neHWe anekTpuqe-
CHOMD TOKA, BO3HM-
KAWLWEero nog aew-
CTEMEM MArHWTHOMo
nons.

CooTHOwEeHHe MEKAY THMH BEIHYHHAMH IKCIECPUMEHTANBHO NOIYYHIH
HE3ABHCHMO JIPYT OT JIpyra anrinHickui yaenstii Ta. Jixoyie ¥ pycckuii yue-
Hblit 2. JIeHw, noyromy oHO Haseano zaxkonom Jxcoyas-Jlenya.

o Konuuecmso menjiomst, gsldensemoe npogoonuUKOM ¢ MOKOM, pasHo
nPOuU3GE0eHUI0 Keaopama cujibl MoKd, CONPOMUEIEHUA NPOSOOHUKA U
peMenu nPOXONCOCHUA MOKA.
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Il. Keruvecmao mentomel, gpldeiaemMoe RApaIeTbio coeouHeHHBIMI NPpo-
BOOHUKAMU, 0OPAMHO NPONOPYUOHATEHO OOWEMY CONPOMUBTEHLIO IMUX
RPOROONHUKOE (BCiedcmEne HEUIMEHHOCIIN HANPANCEHUA):

UZ
=—1t.
¢ R
NPUMEHWTE M3YYEHHOE
WCCNEOQOBAHMWE * PewnTe 3apavy

Peauctopel conpotuanesnem Ry = 40 Om 1 Rz = 60 Om BRMKOMEHBI
B Lenb napannensHo. Cuna Toka B Hepa3IseTBNEHHOR YacTH Lenm
pasda 2 A. Onpegenvte paboTy, COBEPLIEHHYIO TOKOM B Ka¥aom
pesucTope 3a 1 MUHYTY.
+ B kakoi o4epegHOCTH OCYLLECTBNABTCA NOLIArOB0E PELUEHWE 3a0a4n?

YTO Bbl Y3HANK?

___ Ha yyacTke uend paBHa npov3BeaeHmnio

CHNBl TOKa, Ha ___ Ha KOHUax YYacTia W Ha KMNIOYEBKLIE CNOBA

BPEMA NPOXOXOSHWA TOKa NO y4acTey. _ MocnegoeatensHoe CoOBOUHEHWE
BLIOENAEMOE NPU __ NPOBOGHWKOB, NPAMO  Hanpaxewue
nponopuWoHansHo oflemMy conpoTMBneHWo — PaboTa Toka

3TMx nposogHuvkos. Konwuectso Tennote,  flapannensHoe coeguHeHwe
BLIENAEMOE NPU __ NPOBOLHMKOB, 0BpatHo ~ COMPOTMENEHke
NPONOPUMOHANLHO OBLIEMY CONpOTUBNeHWio  KONWHECTEO TennoTui
NpoBoaHWKOB. KonM4ecTBo TENNOTLI, BLIQENA-

€MO€ B NPOBOAHMKE C TOKOM, PABHO NPOM3BEOEHWI0 KBadpaTa CWMbl TOKA Ha __
MPOBOAHWKA W HA BPEMA NPOXOKAEHWA TOKA NO NPOBOAHKKY.

NPOBEPLTE CBOM 3HAHWA

1. 3anuwwuTte Tpu hopmynel paboTel ToKa U 0BBACHKUTE,
KaKyl0 M3 HWX B KaKom cny4ae yaobHee wcnoneao-
BaTb.

2. B npoBogHWke ¢ cMnoi Toka 2 A 3a 5 ¢ TOK coBep-
waeT pabory 100 Ox. Yemy pasHo HanpAkeHWe Ha
KOHUaX NpoBoaHMKa?

3. K vcTouHMKY Toka (BLINPAMWTEND) napannentHo
NoAKNoYeHb! ABe NaMnbl. Mpu 3aMbiKkaHuK Lenk of-
Ha M3 Namn CBETUTCA ApYe ApYron. B kakon w3 namn
coBeplwaeman Tokom pabota Gonbwe? Movemy?

189



6

6.12. MowHOCTL 3NEeKTPUYECcKOro TokKa

Ha kopnycax GonblwnHcTea anekTponpy-  * Kakan namna bypger apye

GopoB MNKM B WHCTPYKUMAX NO WX 3KC- oceewars komuaTy? Kakoi
nnyartauui, Hapsay ¢ npoved wHdop- YanHuK BLIcTpes HarpeeT
Mauuen, OTMEeYaeTcA OYeHb BaMHan xa- BOOy?

PaKTEPUCTUKA: anexkmpuyeckad mMow-  » OT Kakux drandeckux
Hocme npubopa. Hanpumep, Ha anexkTpu- BEMWYMH 38BNCHT MOLHOCTE
HecKUX namnax moxem yeugets 15 Br, INEeKTPHUHECKOro Toka?

40 Br, 60 Br, Ha wHOpMaLWOHHOM
wuTke Teneewaopa 40 BT, Ha anekTpu-
yeckom yTiore 1200 BT, anekTpryeckom
yaiHuke 1000 BT wnw 1400 BT,

MoluHoCTh MIEKTPHYECKOID TOKa — ¢H3H'-IEC[{'&5] BEJIHYHHA, XapaKTepHIYIO-
as OBICTPOTY NEpeladn MEeKTPHYECKOH SHePrHH HIH DBICTPOTY ee npeepa-
INEHHA B JIPYTHE BHJIBI JHEPIHH,

» Mowmocms JTEKMPUHECKOZ0 MOKA PAGHA OMHOMHIENUTD paﬁomu. coeep-
WIEHHOI MOKOM, KO SPEMEHN, 3AMPAYCHHOMY HA ee CosEPIUeHue:

P=%

3neck P — MOIIHOCTE TOKA.

Vuumuwieas ewpascenue A = IUt & hopmvae (1), noavuum:
1t

* Mowgnocms 1eKmpuiecKkozo moka pagHa nPpou3eedenuio Clibl moKa Ha

HaAnpadcenue.

Edunuyein mowgnocmu anekmpuveckozo moka ¢ CH aensemesn eamm (Bm):
1Bt =1 Jx/c

Kak cneayer w3 (opmysisl momoctd, 1Bt = 1A - B.

Hapany c¢ dopmynamu (1) 1 (2) MOIIHOCTH MOKHO BBIYHCIATH TAKKE H

cneaylomuMi hopmynamu:

uz
P=—. (3)
P = I?R. (4)

[1pu moGom coeTMHEHHH MOIIHOCTE TOKA BO BHEILHEH LIENH (BHE HCTOYHHKA

TOKAa) paBHA CYMME MOIIIHOCTEH TOKOB Ha OT/JE/IBHBIX €r0 Y4acTKaX.

3Has MOLIHOCTL MIEKTPOIOTPeOHTENS, MOKHO BBIMHCIHTE COBEPILIAEMYIO

MEKTPHUECKHM TOKOM padoTy 3a onpejiesieHHbIH NPOMEeKyTOK BPeMEeHH:
A= Pt. (5)
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Dra paboTa pasHa 3neKTpHYecKoi sneprun W, nomyuennoi norpeburenem ot
HCTOYHHKa Toka. Hanpumep, npu HenpepwiBHO# paboTe B TeueHue mecaua
(30 awneit) anexrponarpesaresib MouHocTei0 P = 1800 BT nonyuaer ot M-
TOMHHKA TOKA JHEPTHID, PABHYIO:
W = Pt = 1800 Bt - 3600 c- 24 - 30 = 46,656 - 108/l = 4 665 600 k/lx.
YacTo npH BLIMHCICHHAX WIEKTPOIHEPrHH €€ 3HA4YeHHe BBIPAKAIOT HE B
IDKOYIIAX, a4 B KHJIOBATT-4acax:
e Kunosamm-uac pasen pabome, cosepuieHHON ITEKMPULECKUM MOKOM
mowgnocmoto 1 kBm 3a 1 wac:
1 kBr-u= 1000 Bt-3600c = 3600 x/:x.

Toraa anexkTpoHarpesare/b B Te4EHHE 0JJHOTO Mecsla paboTsl notpebiser:

_ 4665600+ 1 kBr -y 1296 kBT - 4

B 3600 B
AMEKTPOIHEPrHH. ECiM yUecTs, YTO CErojiHa CTOMMOCTb EKTPOIHEPIHH B Ha-
et pecrybimke coctasnger 7 ramuk (0,07 manara) 3a 1 kBT * 4 anexrpo-anep-
rHH, TO 3a IHEPruio, noTpebiugeMyio 3JEKTPOHATPEBATENEM MOLIHOCTBIO
1800 Bt B Tewenne Mecaua HenpepelBHOH paboThl, NMpHAETCA 3aMIaTHTE

0,07 man - 1296 = 90 man. 72 ramn.

NPUMEHWTE M3YYEHHOE
WCCNENOBAHME *» Pewwre 3apavy

HMecnonsayemyio gnA oceelwweHA geopa namny mowHoctso 150 Br
3abbiBany BLIKNKOYATL B IHEBHOE BPEMA, M OHa B TEYEHME MecALa
ocTasanack BKnoueHHoNn, Kakyto onnaty Heobxogumo Byaer eHec-
TH B KOHLIE MECALIA 332 UCNONL30BAHHYID 3TOW NaMNOR 3NeKTPOIHEPrMiD W3 pacyeta
7 ranvk 3a 1 kBT4?

3apava

YTO Bbl Y3HANKU? KIMOYEBLIE CMOBA
__ paBHa OTHOLUEHWIO ___ KO BPEMEHM, 3aTpa- L
YEeHHOMY Ha ee coseplueHne. MoLHOCTL 3nek- Hmm' o

TPUYECKOro TOKa paBHa NPOM3BEOEHWIO __ Ha MOWHOCTE ToKa

Haﬂpﬂ}HEHHB. - paB&H pEﬁOTﬂ EHERTF!H‘IGCHDI'D Cnmum TOKOM paﬁm
TOKa MOLLUHOCTBIO 1 KBT, coBeplueHHon 3a 1 yac.

NPOBEPLTE CBOW 3HAHWA

1. YtobeLI MCCNeqoBaThL CBA3L MEXOy mMa- |

TEPUANOM MPOBOOHMKA C TOKOM WM KONW- ' ‘
|

YECTBOM TENNOTE!, BblOENAKLWWMCH 3THM " F 1 Meab
nposogHWkom, Haapuws cofipana waoBpa- e-gla” 2 Huxpom
KEHHYIO Ha PUCYHKE 3NeKTPUHECKYID (J |3 Mens

4+ 4 Huxpom

uenkb.
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| Bonpoc. Kakve nposoga HaspuH OOMEHA NPUCORAWHWTE K KOHUEM Lenu M u N,
yrobbl NpaBMnsLHO NPOBECTH WCCNEdoBaHKe?

A)1w2 B)2u3 C)3ud D)1ud4 E)2Zud
Il Bonpoc. Kakoe KONWHECTBO TENNOThl BbIOABNWTCA B OOHOM W3 BblDpaHHbIX
NPoOBOAHWKOB 3a 1 MUHYTY, ECNKW ero conpoTuenedne pasHo 100 OM, a8 MOWHOCTE
npoxXogaLero Yepea Hero Toka pasHa 900 Ow/c?
2. Ha pucyHke naobpameHsl y4acTiM UENK W3 nocnegoearentsHo (a) u napannensHo
(b) coeguHeHHLIX NpoBogHUKOE. CpaBHWTE MOLWLHOCTM TOKa Ha 3TMX yYacTkax (Ha-
NPAMEHMA Ha KoHUax oBoux y4acTKOB OOQUMHAKOBLI ).

3
@ , (b) -
S T R o L

..
Frwr)

4
1. B maraauHe anekTpoToeapos Apud cobupanca KynuTe HOBYIO namny, 4Tobbl 3a-
MEHWTbL Neperopeswwylo namny Topwepa. OH yBUAen ABe OQMHAKOBbIE Namnbi,
OTNMYAIOLWMECS NO LIEHE.

NMamna Ne1 Namna Ne2
Hanpswenwe: 220-240 B Hanpsxenwe: 220-240 B
MowHocTe: 60 BT MowmHocTe: 60 Br

Llena: 40 ran. LieHa: 3 man. 60 ran.

Cnpocve y npodaBua NpWYMHY Takol pasHUUbl B LEeHax Ha 3Tu namnsl, Apud
nony-un cnegylles pajbLACHEHWe: rapaHTHHLIA cpok paboTel namnesl N1 paeeH
60 gHAM, a naMnel Me2 — 2 rogam.

Kakyto w3 namn Bl nocoseTtoeanu Gl Apudy kynuTe? Movemy?

2. Cnupank a3nekTpoHarpeeaTensa WAroTOBNEeHa W3 HUXPOMOBOro NPOBOAE ANMHORM
10 M 1 NNoLWaaeLI0o nonepedHoro cederna 0,25 mm?, Yemy ByaeT paBHa MOLWHOCTL
NPOXOAAWEro NO CNMPany TOKa NpW NOAKMYEHWW HAarpeBaTens K MCTOUYHUKY
TOKa HanpsxeHvem 220 B?

3. Ha guarpamme m3aoDpamedsl HANPAKEHWA NpoBoaHMKoB 1 W 2, oBnaganwmx
OOQMHAKOBLIMK CONPOTUBNEHKMAMMK (a).

uB 1A
10 1] 10 ]
(a) : (b) [T
8 5 | g |
6 = 6l | |
4 | f
1 2 1 2
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| Bonpoc. Kakoso cooTHOWeHUe Mexay paboTaMu ToKa B 3TUX NPOBOAHUKAX A, M
A;, coBEpLEHHBIMKY 38 OJHO U TO e Bpema?
A)A; = A,
B) A; = 34,
C)94, = A,
D) 34, = 4,
E) A, = 94,
Il Bonpoc. Kakoeo Oyger cooTHoweHwe mexpay paBotamu Toka A; wm A,
COBEPLUEHHEIMUA B 3TUX NPOBOAHMKAX 33 OHO W TO e BPEMS, eCNK 3HaYeHua
CHNbl TOka B HWX ByayT cooTeeTcTEOBaTL AMarpamme (b)?

A) A, = A,

B) A, = 34,
C) 94, = 4,
D) 34, = 4,
E) A, = 94,

lll BOonpoc. Kakoi M3 NpoBOAHWKOE BEIOENWT 38 0OHO W TO #e BpemMs Gonbluee
KOMWYECTBO TennoThl?

4. Ha pucyHke naobpaweHsl CXemsl OByX 3neKTpuyeckux uenei. Ha ocHoee npuee-
OEHHbLIX [aHHbIX ONpefennTe, B KakKoR Ueny cuna TOKAa WM CONPOTWMENEHWE
Bonbuwe.

U,=4B U,=6B
o

1 2

P,=12Br  P,=12Br

5. Ha pucyHkax w3obpaeHbl UenW, B OAHOW W3 KOTOPLIX ABE OOMHAKOBLIE Namne!
coeaWHeHb! NOCNeaoBaTensHo (a), a B ApYroi aT1 Xe Namnel CoeauHeHs napan-
nencHo (b). B kakom cnydae MolWHOCTE Toka Gonswe? HanpaxeHre Ha KOHUaX
obeux uenei oQMHaKOROD.

(a) & ] (b)

u u

o [ 7
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6.13. NpuMeHeHNA 3aNeKTPUYECKOro ToKka 1 ero
AeNCTBUE Ha XMBble OpraHu3mbl
(pononHuTenbHbLIN MaTepuan)

Merancs, coBMecTUTe 0BR3aTentHy0 NpoUeaypy KyNaHWA B BAHHOW C NPOCMOTPOM

OOHOM M3 Nepebix asepbafmraHckix geTckmx dunemos — «BonwebHeii xanat», Torpyn

NPUrOTOBMIN BaHHYIO KOMHATY AMA 3TOM0 M BbiN yBEpPeH, YTO GAenan Bce NpasunbHO.
« Yto gonxen caenats Torpyn gnsa obecnevyennn GesonacHocT?

Pogutenu Torpyna obcywaalT BonNpoc O pasMeLeHiid HOBOW CTUpansHON Mallu-
Hel. OTey npegnaraeT yCTaHOBWTE 2 Ha KyXHe, 8 Mama XO4eT YCTaHOBWTL B BaHHOM
komHaTe. Bmewweasce 8 obcywagerne, Torpyn BuICTYNEET 32 NPeONOKEHWE MaMb.
* Yne npegnoxeHve ABNAETCA UenecoobpazHbIiM ¢ no3vuMi BezonacHocTH?
YKamuTe HECKONLKO NPHU4YKH,

« Herarneuoe Bo3IcHCTEHE . IEKTPHYMCCKOI D TORD HA AHBLIC OPFAHRMIMBI
Yenopeueckoe Teso SBIAETCA MPOBOIHHKOM MIEKTPHYECKOro Toka. Oie/ibHbIe
TKAHH TeJla OTIHYATCA CIIOCODHOCTBIO MPOBOANTE eKTpHIecknii Tok. Kocr-
HOE BEILECTBO, KOWHBII NOKPOB H COCAWHHTENBLHEIC TKAHH IUIOXO MPOBOJAT
WIEKTPHYECKHI TOK. YIeNbHOE CONMPOTHRICHHE THX TKAHEH OYEHb BEIHKO,
nopsaka 107 — 10° Om + M. ClIMHHOMO3roBas 5KHJIKOCTS, IUIA3Ma, KPOBb H HEPB-
HO-MBIILIEYHAs TKAHB XOPOILO NPOBOAAT WIEKTpHYeCKHil TOK. YenbHoe
CONMPOTHRICHHE 3THX TKaHeil Mensaerca B npeaenax 0,6 — 0,7 OM - M.
DNEKTPHYECKHH TOK B 4YEIOBEYECKOM TeNe COIAeTCH MOHAMH. DTO HOHBI
wenesa, kanbumd, pocopa, Kanua, HATPHA W IPYTHX XHMHYECKHX JIEMEHTOB.
[MpoxosaeHne 3MEKTPHYECKOTO TOKA CONPOBOMKIACTCH PANOM (PHIHOIOTH-
YyecKHx npoueccoB. Moryt nabmoaarbes pasipakeHne, COKpaIeHHe MBI,
HAPYUICHHE JIBIXaHHA, Napainy M JaKe BO3MOKHA cMepTh, CTENeHb TAKECTH
HAHECEHHErD TOKOM Bpe/Ia 3aBHCHT OT CHIIBI TOKA, XapakTepa Toka (SBjseTcs
TOK MOCTOAHHBIM WIH NMEPEMEHHBIM), BPEMEHH JACHCTBHA M IYTH NMPOXOMKICHHA
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TOKa uepes opranusm. HanGosee onacHbIM CHHTAeTCA MPOXOAKICHHE TOKA Yepes
CEpIILE M MO3T.

B tabnuue 6.3 npuBeaeHa 3aBHCHMOCTS JeiCTBHA TOKa Ha OPraHH3M B3poc-
JIOTO 4elOBeKa OT CHIIBI TOKA, MPOXOJAIIEro B HANPABICHHAX pyKa-pyKa M

pyKa-Hora,

Tabnuua 6.3.
Cuna toka Hetictena Toxa
MA " o
(MA) TMocToanubIi TOK Mepemenuniii Tok (v = 50 ')
2-3 He uysctayerca CHisHOE JAPOmaHHe NAILLCE PYK
5~=10 Ourymaercs narpesanme Omymaiorea Goan. Pykn croguT cyaopora
19-15 A re s VO CunbHele DouiH B NANLLAX H KOCTAX PYK.
¥ y Mowno seiaepxats 5—10 cexynn
Janeueiimee yeunenue Pykn napanusyrTes, HX HEBOIMOMRHO OTOP-
20-25 narpesanns. Chnerka cok- | BaTh 0T npoBoaoe. JexaHne 3aTpyaHeHo.
PALIAKTCH MBI PYK MomHO BrIIEPHATE HE DoNee 5 ceKyH
Memmue pyK coxpana-
50-80 woTcA. [pxanne aTpy- Hapaumitt ABIXAHHA.
HeHO Hapymenue paborm cepaua
[Mapanwy aeixanua, [pe pmrensiocta 3 ¢
90110 [Mapanuu aeixanus W DOMEE MPOMCXOINT NAPATHY CepIUA.
Cumepts

Kak Buaum 13 tabmuupl, npu sHaueHnu cuiasl Toka 100 MA BO3MOMKHA CMEPTB.
ConpoTtusieHHe OpraHu3Ma He NoOcTOAHHO. OHO 3aBHCHT OT COCTOAHHA
YEIOBEKA, €0 KOMH, OT HAIMYHA WIH OTCYTCTBHA nota Ha koxe. ConporHe-
JIEHHE CYXOH W OrpyOeBIleH KOKH 3HAYHTENBHO OONBIIE CONPOTHRIEHHA
HEKHOH W yBIamHeHHoH KowkH., CONMpOTHEIGHHE CYXOH KOXKH OT NalblEB
O/IHOM PYKH JI0 MAIbLEB APYToii pyku pasHo npubmusurensuo 10° Om. Ecim
e Koxka norHas, e€ conporusienue Oyaer nopaaka 1500 Om. Beruciaum
COOTBETCTBYIOUIHE THM CONPOTHBICHHAM 3HAYEHHMA HANPAXKEHHH, BbI3bI-
BAIOIIMX CMEPTh OPraHu3Ma:
Uy = 100 - 10734 - 10° Om = 10000 B;
Uy, = 100-1073A - 1500 Om = 150 B.

. I |II.III}H1'I reJiLHOe _IL’iIt‘ TBHE NIEKT {'III"I[!E"I-HII: 0 TORESR HA HHBLI¢ l!|}l AHNIMEK

Hapsany ¢ HeraTHBHBIM BO3CHCTBHEM AIEKTPHYECKHH TOK MOMKET OKa3aTh Ha
OPraHW3M YeN0BEKa NOJOKHTENLHOE AeHCTBHE. B MeIHIIHHE JIEKTPHHECKHIH
TOK HCIIOMB3YIOT B JIeUeOHBIX LHEmAax. Hanp}{mep, NpHETAALIEAA JICKTPOIALI K
OMNpEeacIcHHBIM YaCTAM TEIa, HEPE3 HHX NMPpONyCKawT cnabeli MOCTOAHHEIH
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TOK. DT0 OKassiBaeT Doneyronsomuil 3pdexT, ynyqimaer KpopoodpalieHHe.
Pasnpaxas MO3r 2IEKTPHYECKHM TOKOM, JIe4aT P/l HepBHBIX 3a0oneBanuii.

" ]'If:puau NoMOLLEL NOCTPAIABIINHM OT WIEKTPHYECKOI'0 TOKA

Ipu pabore ¢ anekTpUyYecKHMH LienaMH HeoOXoanMo cobmoaate GOLIIYIO
OCTOPOKHOCTL M BHINOJIHATE ONpeieleHHsle npasuwia GesonacHocti. Croj
ITHX NPaBHJI HMEETCA B KaAuioM Kabunere pusHkH.

WCCNEQOBAHUE

Ha npuBeaeHHbLIX HKHE PUCYHKaX NOKa3aHo, Kak OTAANUTL OT NWHWA TOKa YenoBeka,
KOTOPOro #YAapwWno TOKOM», W OKa3laTe emy nepeyio nomolus. Mccnegyite u
NPOKOMMEHTHDYATE WX,

196



NPUMEHWUTE M3YYEHHOE
1. Kakue TKaH1 4enoBeyeckoro Tena Xopoluo NPoOBOAAT 3MeKTPUYEeCKUA TOK?
2. MNpoKOMMEHTUpYATE M30BpaKeHus.

B 3]‘[’EKTPH'-IEGKOE CONpOTUBNEHKWE YENOBEYECKOro Tena, MOMHO CKalaTe, onpene-
NABTCA CONPOTMBMNEHWEM BEPXHEND CNOA KOXW (anudepmuca). ToHKas, HemHas,
YENAMHEeHHAA (MNK NOTHAA) KOXA, A TAICKe NOBPEeMIEeHHAN KOMA XOpOoLWo npo-
BOOMT 3NeKTpuYeckuidl Tok. Hanpotue, cyxas v orpybeBluan Kowa oYeHs NNoxo
NPoOBOAMT TOK. B 33aBMCHMMOCTH OT COCTORHWA KOMW M HANPABNEHWA TOKa CONpo-
THBNEHWE YenoBe4vecKoro Tena MOMET NPUMHWMAaTe 3HadYeHMA B npegenax oT
9,5+1 Om go 100 kOm. Onpegeneuo, YTO NPW HANPAKEHWM MEXOY BNAKHBIMK
pykamu 220 B conpoTHBNeHWe ero Tena pasHo 1,5 kOm.

| BONpOC. Ha ocHoBE NpUBEAEHHLIX OaHHLIX ONPEAEnNUTE COOTBETCTBYHILYID CHITY

TOKa, NpOX0AALLEro Yepesa Teno Yenosexa.

Il BONpoC. MNMpW KaKOM 3HAYEHWKM CONPOTUBNEHWMA M HanpsxeHuy 220 B, naHHbIX B

TEKCTE, NPOXOASAWWA Yepes YenoBeYecKoe Teno Tok ByaeT AnA Hero cMepTens-

HBIM?
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OBOBLUAKLUWE 3AO0AHWA

1. Ha ocHoBe rpadmKa cuna Toka — BpeMA BeIYMCNWTE BENWYKUHY 3apaaa, npo-
wegWwero Yyepes nonepe4yHoe ceYyeHWe NpoBoaAHKMKa B Tedenue 10 cekyHa,

A) 4 Kn
B) 8 Kn
C) 1,25 Kn
D) 0,125 Kn
E)16 Kn

1A

08 | 1
o

10

tc

2. KakoBbl NOKa3aHWA MWNNMaMNepMeTpa, M306paXeHHOro Ha PUCYHKe, 1 Ue-
Ha ero geneHwa?

A) 300 A; 20 A
B) 0,3 A; 0,2A
C) 30 A; 1A

D) 300 A: 10A
E) 0,3 A; 0,02A

100

200

5
A00

300

3. Ha pucyHkax n3oBpameHbl CXeMbl C PasNMYHLIMK BUOAMW NOAKNIOYEHUA
amMmnepmeTpa K Uenu, EDI:TDHI.HBI-l M3 OOMHAKOBLIX 3INeMeHTOB. KakoBo
COOTHOWEHWE MeXxOy NOKaiaHWAMHA aMmnNepMeTpOB B 3THX Gﬂ}“'lﬂﬂl?

il il il

L ' . ! |

v &) 2 . .‘13
A X X

Bilh>Lz>1
E}fl =I3{l'?_

Ah=hL=1
Dih=L=>1

Clh<h<l

4, BelyMcnuTe nokazaHua BonbTMeTpanpu R=400mul=4 A,

A) 160 V
B) 10 V
C)20V
D)5V

E) 150 V

(R—®-

5. C nomowkio Kakux npuGopoE MOXHO onpeaennTs CONPOTUEBNEHWE NPOBOA-

HHKa?

1. TepmomeTp
2. BONLTMETP
3. NnuHeRka

4. yacel

5. maHomMeTp
6. amnepmeTp

A)2u5
B)1u3
C)2u6
D)1u4
E)3u6
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6. YuuTens pgan knaccy Takoe 3afjaHve: HapucyWTe B pabouux nucTax uenb,
COCTORALIYH K3 BaTtaped W 3-x namn, coegWHEHHbIX TaKWM oBpa3om, 4To NpM
yaaneHun nwobOW W3 namn ABe Apyrve npoAonkan ceBeTWTbeA. Ko
npasMnbLHO HApWUCOBan uens?

Typan Ha3pwuH
7. Ha nao6pakeHHOR INeKTPHYSCKONA LEnKU KNKYK 1 M 3 pasoMKHYTbI, @ KNKYK
2 n 4 zamkHyTel. Kakoe W3 nepevuchneHiibix HWMe YCNOBWA SUNMHO Bbi-
NONHATLCA, YToGBI B 3TOW LUenW CEeTUNAack TONkKO namna L?

1\_® 31
L ._®J.J\_.—

+|I

A) knod 1 3aMKHYT, KNtoY 4 pasomKHyT
B) kntoy 1 3aMKHYT, KoY 2 PasoMKHYT
C) knoum 1 M 3 3aMEHYTEI

D) kniod 1 3aMKHYT

E) kntoy 3 3aMKHYT, KNKOY 2 PasoMKHYT

8. 3a 3 cekyHAbl INEKTPUYLCKWA TOK B NPOBOAHKMKE, HANPAXKeHWe Ha KOHLUAaxX
KoToporo pasHo 3 B, cosepwun paboty 18 [x. Yemy pasHa cuna Toka B
aTOM NpoBOAHWKE?

Al)2A B)1A C)3A D)5A E)25A

9. Cvna Toka B npoBogHWKe conpoTueneHuem 20 Om paeHa 5 A.

Kakoe KonM4ecTEO TENNOTEI BEIAENWTCA B NpoBoAHKKe 3a 10 MUHYT?

A)250 kO  B)300kOx C)100kOx D)150 kOx E) 30 kOx
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