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NO3HAKOMBTECbH C YYHEBHUKOM!

MoTuBauus. OnncaHne MHTEPECHbIX
CUTyauuin u SSIBNEHWI, 3aBepLuato-

Llieecqa Bonpocamu.

UccnepoBaHue. L—-

PasnnyHble 3aga-
HUs1, nabopaTopHble
paboTbl U ONbITbI,
HanpaBreHHble Ha
BblISIBNIEHNE MPUYNH-
HO-CeACTBEHHbIX
cBsi3en uccnenye-
MbIX IBNEHWUNA.

o

PasbsAicHeHue. [MaBHOe
cofepXaHve ypoka: OCHOBHblE
MOHSATUS, NMOSICHEHUS NO TEME,
onpeneneHus u npasuna.

YnpaxHeHus. [na 3akpennexHus
1 yrnybneHusi 3HaHui no Teme.

e 3HaeTe nu BbI?
MonesHas
MHGOopMaLus,

Mpumennte CBsi3aHHasi C TEMOW.
U3yveHHoe.
3agaHusa nnu { i e e e ot e
onbIThbl, 3aKpennsa- ;ﬂ’_‘_ﬁ_uf-:,?..'.#:..:n:: my
oLMe NosyyeH-
Hble 3HaHWS. 3 ———
e T
QO———— =E—_ . %<
YT0 BbI y3HANU? e
O606LueHne HOBOM e
MHAOPMALIMN C UC- = =i ) ——
nosnb3oBaHnem e,
KIOYEBbIX CIOB. S - i
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MpoBepbTe cBOU
3HaHus. Bonpochk!
3ajaHus, HanpaBs-
NeHHble Ha pa3BuTne
TBOPYECKMUX CNOCO6-
HOCTEN N OLEHKY
3HaHWN.

—V

MpoekT. MNpoeKkTbl HOCAT 3KCMe-
pVYMEHTarnbHbIN xapaktep. [nsa nx
BbINOSTHEHNSA MOTYT ObITb UCNOMb-
30BaHbl Pa3nNYHble NCTOUHUKU.

i —

_e KnioyeBble cnoBa. HoBble
NMOHATUSA U TEPMUHbI.

O6o06watowme 3agaHus.
Bonpocbl 1 3agaHust no kax-

oMy pasgery.
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1.1. TennoBoe ABUXeHME MOSEKYI.
Temnepartypa

B cypoByto 3VMHIO MOPY M BO3AYX, U MOYBa OXN2KOAOTCS, :
BOZA B pekax 1 03épax, 3aMep3asi, NpeBpaLlaeTcs B ned. ol F Ll
C NpuxoaoM BECHbI BO3AYX U MOYBa Haum- - i
HaloT NporpeBaTbCs, Nied B BogoeMax Ta-
eT. A TeToM B pe3ysibTaTe YCUIIEHHOTO UC-
napeHuns BoAbl C NMOBEPXHOCTEN PEK 1 03ep
ropbl OKYThIBAIOTCS MIIOTHBIM TYMaHOM.

e C KakuMm h13n4eckMM SABMEeHNeM CBA3aHbl NO40OHbIE M3MEHEHMS, NMPOUCXOas-
e B npupope?

e [loueMy npomcxogaT 3TN U3MEHeHNs?

o Kak MOXXHO 0O6BSCHUTL U3MEHEHWST CBOMNCTB BOAbI, MPOUCXOAsLINE B NpUpoae,
onupasicb Ha 3HaHWs O CTPOEHUN BeLLecTBa?

* B kakom cocyne andpcysus

WCCNEAOBAHUE npoucxoguTt obicTpee?

O6GopynoBaHue: 2 CTEKIAHHbIX COCyAa: C XOnoAHow (a) n ropsiven sogon (b),
rpaHynbl NULWEBON KPacKu.
Xop paboThbi: (a) (b)
OnycTuTe B KaXabli U3 COCYA0B OANHAKOBOE YMCIO rPaHys
Kpacutens u npocneauTe 3a NPOMCXOoaALLMM. | 4 _[
O6cyauTte pe3ynbTaTbl UCCIIe0OBaHUA: ; |
e YTO Habnioganocb B cocydax C XOfIOAHOW U ropsivyen BOAON

nocne Toro, Kak Bbl OMYCTUIWN B HMX YacTULbl MULLIEBON Kpackn?

¢ B kakom 13 cocynoB anddysns npomsoLuna beictpee? S L

Bce Tenla cOCTOST M3 MOJIEKYJI, aTOMOB MIIM MOHOB. DTH YaCTULIBI HAXOAATCS
B HENpPEPHIBHOM XA0THYECKOM (Oecropsi0uHoM) ABMxkeHnH. HecmoTps Ha
TO, YTO JIBMIKCHHE KaXKIOM MOJICKYJIBI (MJIM aTOMa) TIPEICTaBIsieT co00i Me-
XaHUUYECKOE JBUKEHME, O0Iee JBMKEHHE OIPOMHOIO KOJMYECTBA YACTHIL,
COCTaBJIAIONIUX TeJIO, IPEACTABIAETCS JOBOILHO CIIOKHBIM. COrIacHO Mpo-
M3BEICHHBIM BBIUHMCIEHUSM, B | cM> BojIbl comepkutes ~ 3,34 - 1022 more-
Kyll. B pe3ysbTaTe HeNpephIBHBIX CTOJIKHOBEHHIA JPYT C APYrOM HaIlpaBbJie-
HUE JBUKEHHUs MOJIEKYI IIOCTOSHHO MeHseTcs. BeleicTBie OrpOMHOIO KO-
JIMYECTBA MOJIEKYJI B TeJle CPEIHEE YUCIIO0 MOJIEKYJI, IBUKYIMXCS B JAHHBIH
MOMEHT B JTI000M BHIOPaHHOM HANpaBIEHUH, OJUMHAKOBO. SIBIseTcs Teso
rOpAYUM MIIM XOJIOJHBIM, 3aBUCUT OT CKOPOCTH XAOTHYECKOTO JIBHMIKEHUS
COCTaBJIAIOMIUX EI0 MOJIEKYIL:

o Xaomuueckoe 06udicenue MoaeKyll, COCMACAAIOUUX MeJlo, HA3blEAIom
Mennoeuim 0GUICCHUEM.



VHTEeHCUBHOCTH TEIUIOBOTO JIBUKEHHUS MOJIEKYJI TeJa XapakTepusyercs (hu-
3UYECKON BEJIMYMHOM, ONpENeaoneld CTeNeHb HarpeTOCTH Teja U Ha3bl-
BaeMoil memnepamypou. Harpumep, Temneparypa BOJIbl BbILIE TEMIIEPaTy-
PBI MOPOXKEHOTO, TEMIIEpATypa ’keJie3a B TBEPJIOM COCTOSIHUU HUKE €r0 TeM-
[eparypsl B )KUJAKOM COCTOSTHUH.

Ha pucynke (¢) npuBeneHbl TeMIIEpATypbl HEKOTOPBIX MPUPOAHBIX, TEXHHU-
YECKUX U 6I>ITOBI>IX SIBJICHUMN.

(c) Temneparypa Temneparvpa 8 KaHane

B nentpe Connia { ) MOJIHHH
14 000 000°C A & 30 000°C

" Temmeparypa Temneparypa
Hi MOBEPXHOCTH cDJIHII.ﬂ KHINeHHNA MeTa a
5 530°C =3 000°C
Temneparypa Temneparypa
g — NIIAMEHI METAHOBOTO raga
1 539°C =660C

| Temneparypa TemnepaTypa DaaMeH#
NJIABNTEHHA CEMHILA opH I"DpEHIﬂl ApoB

| 327C 250°C I
Temneparypa B Temneparypa
BOCTLIAMEHEHHA Gymarn ‘, ‘r KHOEHHA BOALI
~184'C co:ff S ¥ 100C

| Hamsnlcmias TeMmuepatypa : Temneparypa
BOJJYXE HA NTOBEPXHOCTH IAMODEAHES BONLT

| Bemn 58°C oc T "
Texneparypa CamMad HH3KaA

TEMITEPATYPA BOIAYXA
i“;;?gnﬂmm PLYTH HA NOBEPXHOCTH BeMn
-89°C

[ Temneparypa Temneparypa
COHRMMKEHNA BO3AYXA abCoMIoTHOrO HY1H

\_==200C — ~273,15C

Mosekysbl 1100060r0 BellecTBa, HapuMep BObI, OJIMHAKOBBI IIPU JIF0OOH
teMrieparype. i3aMeHenue temMneparypsl IPUBOINT JIMIIb K U3MEHEHUIO CKO-
POCTH UX XaOTUYECKOTO JBMXKEHUS: CKOPOCTh MOJIEKYJI TOpsUei BO/IbI 00JIb-
1€ CKOPOCTH MOJIEKYJI XOJI0AHOM BOABL. 10 3TOM pu4rHeE MOJIEKYJIbI TOPS-
4yeil BOJIbI Yalle CTAJIKUBAIOTCS C MOJIEKYJIaMU IIOMEUIEHHOIO B HEE BEIECT-
Ba, HAIIPUMeEp IMHUIIEBOT0 KPACHUTEIS, U TIOATOMY CKOPOCTh TU(PPy3Un B TOps-
yel Bojie O0JIbIIIE, YeEM B XOJIOIHOM.

* ToJbKO JIH OT TeMIepaTypbl 3aBUCHT CKOPOCTDH IBUKCHUSA MOJ'leKyJ'l?
OmnpeiesieHo, YTO MPH HOPMATBHBIX YCIOBHUSIX CPEHSIS CKOPOCTh JBHIKCHHUS
MOJIEKYJI Bojiopoaa paBHa 1693 m/c, Mmonekyn kucinopoaa — 425 m/c, yriekuc-
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joro raza — 362 m/c. Kak BuauM, pu 0JIMHAKOBOM TeMIepaType CKOPOCTh
JBUKEHHSI MOJIEKYJI Pa3HbIX ra3oB pa3iuyHa. 3HAYUT, CKOPOCTh ABM)KCHUS
MOJIEKYJI TeJIa 3aBUCUT HE TOJIBKO OT €ro Temneparypbl. CKOpOCTb IBUKEHUS
MOJIEKYJI 3aBUCHUT U OT UX Macchl. BeTnunHou, 3aBUCSIIECH U OT CKOPOCTH, U
MAacchl, SIBISETCS KHHETUUYECKAsl SHEPTUs. 3aBUCHUMOCTb TEMIIEpaTyphl Tella
OT cpe/iHel KNHETUYECKOW SHEPTUH €r0 MOJIEKYJ I0Ka3aHa TEOPETHUECKH.

* Temnepamypa — mepa cpeoneil KuHemu4ecKoul IHePUU OBUNHCEHU MOIEKYIT
mena.

Uewm Goutbliie 3HaYEHUE CPETHEH KHHETHYECKON SHEPTHUH COCTABIISIONINX Te-
JIO MOJIEKYJI, TEM BBIILIE €r0 TEMIIepaTypa.

NMPUMEHUTE U3YYEHHOE
3amava. B vaitnuku L, M u N namum
pa3IMYHOE KOJWYECTBO BOJBI TIPH TEM-
neparype 18°C (d). x ogHOBpemeHHO
BKJIFOYMIM M KKl M3 HUX aBTOMAaTH-
YEeCKH BBIKJIIOYMJICSA II0CJIE 3aKUITaHUs
BOJIBL.

I Bompoc. Kakoso coomuowenue medrwc-
0y KUHEeMUYeCKUMU IHePSUSIMU MOJICKYIL
6000l 8 YAUHUKAX 00 UX GKIIOYECHUSA?
A)E, =Ey, =Ey B)E,>Ey>Ey C)E,=Ey >Ey D)E, <Ey <Ey E)E, <Ey =Ey

I1 Bonpoc. Kakas uz duazpamm 6eprHo ompasicaem cOOMHOULEHIUE MENCOY NPOMENCYIMKAMU
epemeHU 00 OMKII0YeHUs: Hazpesameltell yatnuxkos? Omeem obocHyume.

(@) (b) (©)

BpeMﬂ, sampaderHoe Ha Kunernue

BpeMﬂ, 3ampa4eHHoe Ha Kunenue
60001 Hazpesameiem

BpeMﬂ, sampa4erHoe Ha Kunernue
6000l HaAZPesamenem

60001 Haecpesamenem

L MN L MN L MN

YTO Bbl Y3HAIN?
Hanuwwute B paboymx nuctkax acce Ha TeMy « TennoBoe OBMXKEHNE MOMEKyn».

NMPOBEPbLTE CBOU 3HAHUA

1. Kakoe gBuxeHne HasbiBaloT TENoBbIM?

2. OT yero 3aBUCUT CKOPOCTb Anddy3nmn B BeLlecTse?

3. Mepoit kakon prsnyeckon BeNUUYNHbI ABNAEeTCH TemnepaTypa?
4. B 4eM OoTnn4me TENIOBOrO ABMXKEHNS OT MEXaHUYECKOro?

10



1.2. TennoBoe pacwmpeHune Ten

KenesHas popora T e [louemy mexny
COCTOUT M3 OFPOMHOTO o penbcamu oCTaBnsAlT
yuncna cranbHbIX PeribCoB. 9 HebonbLLMe 3a30pbl?

CB06OHbIE KOHLbI METarn-
TIMYECKMX KOHCTPYKLMI Vo : _
MOCTOB YCTAHABMMBAIOT HA = LS A‘fi"‘lﬂﬁl'
MOABWKHOW OMope, CocTosi- 1 \
LLie U3 CTanbHbIX KaTKOB. S

e [oyemy?

MCCNEOOBAHUE-1 © I'quemy U3mMeHsaeTcA AlMnHa MmeTanyim4ecKkoro
CTepXHA?

OGOPyAOBaHMe: yCTaHOBKa OJ14 AE€MOHCTpaunmn n n3y4eHus NIMHEeNHoro
pacmpeHna pasninyHbiX BeLeCcTB, CNMPTOBKa (VIJ'IVI CBeLla), 3axXwurarika, LiTaTuB.

Yempoiicmeo ycmanogku ons usyuenus nuneiinozo pac-
wupenus meepovix men. OCHOBHASL HACb YCMAHOBKU
npedcmasnsiem cooou bumemaniuueckutl cmepicets (1),
cocmosiuyutl U3 NIOMHO NPUKPENTEHHbIX Opye K Opyey
MOHKUX NIAACTUH, U320MOBIEHHbIX U3 CIALU U ATIIOMUHUS
(a). OOHUM KOHYOM CMEpIICeHb 3aKPenieH Ha Memanii-
yeckom puiuaee (2), a opyeum, c600600HbIM KOHYOM, Npu-
Kpennen k cmpeike (3). Koney cmpenku moscem nepeme-
Wamocs 61Pago-6i1e60 800b WKALL (4), npuKpenieHHo K
CB0OOOHOMY KOHYY CIEPIHCHS.

Xop paboThbl:

1. YkpenuTe ycTponcTBo Ha wratuee. ObpaTtute BHUMaHWE Ha TO, YTODbI CTperka
Haxoaunack B KpanHeM (MpaBoM UMK FIEBOM) MOMOXEHWM LUKarbI.

2. HarpeBasi GuMeTannuMyeckuin CTEpXXeHb Ha NriaMeHun CNMPTOBKK B TedeHue 1-2
MUWHYT, HabnoganTe 3a cmeleHnem ctpenku (b).

3. MoTywmMB Nnams cCNMpPTOBKK, MpoJoSKanTe HabnaeHNs ewweé 1-2 MUHYTHI.

O6cyauTe pe3ynbTaTbl UCCNegOBaHUA:

¢ Kak cmellaeTcsa cTpenka npu HarpeBaHun 1 NocneayoLeM oxnaxgeHnm

OvMeTannMYeckoro CTepXKHA?
¢ K kakomy BbiBOZY NPMBOAUT NPOAENAHHbIA SKCNEPUMEHT?

BonbIIMHCTBO TeJ IPU HArPEeBaHUU PACIIUPSIOTCS. DTO MOKHO OOBSCHUTD TEM,
YTO HArpeBaHHUE Tejla NPUBOAUT K YBEIWYECHUIO CPEOHEH KHHETUYECKOU
SHEPIUU COCTABIIAIOLIMX €r0 aTOMOB U MOJIEKYJ. B TBepabIX Tenax 3To mpu-
BOJIUT K YBEJIMYEHUIO aMILIMTY/ bl KOJIEOATEILHOIO IBUKEHUSI MOJIEKYJI, UTO B
CBOIO Ou€pe/ib NPUBOJUT K YBEIMYEHUIO 3aHMMAeMOIo MOJIEKYJaMU IIpOCT-
paHcTBa. B pesynbrare pasmepsl TBEPAOrO Tela YBEIMYUBAKOTCS — OHO pac-
nmpsiercs. Pacimmpenne HUIKOCTEH M ra3oB NMpPH HarpeBaHUM TAKXKe IPO-
11
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UCXOJUT B PE3yJbTaTe YBEINYEHUS] KMHETUYECKOW 3HEPrHMM TEIUIOBOTO JIBU-
MKEHUsI UX MOJIEKYJI, YTO TaK)Ke MPUBOAUT K YBEJIMUECHUIO 00bEMA 3aHUMAEMOTr0
VMU IIPOCTPAHCTBA BCIIEICTBUE YBEIMUEHHSI PACCTOSIHUN MEXKILy MOJIEKYJIAMHU.
[Tpu oXTaXKACHUU TeN MPOUCXOTUT OOPATHBIN MPOLIECC: CPEIHSSI KHHETHYEe-
CKas SHEpI'Us TEIIOBOIO ABM)KEHHUS MOJIEKYJI Tela yMeHbIlaeTcs. B TBepabix
TEJIaX TO MPUBOJUT K YMEHBIICHUIO aMIUIUTYIbI KOJIeOaHUH MOJIEKYI, a B
KUJKOCTAX U Ta3ax K YMEHBIIECHUIO PACCTOSHUN MeXly MoJieKysiaMu. B pe-
3yJbTaTe Pa3Mepbl Tela COKPAIIAIOTCS.

Oco0oe BHUMaHHE CIEAYEeT YJEISITh TEIJIOBOMY PACHIMPEHUI0 METAIOB B
pa3nuuHbIX cdepax npousBoAcTBa. CHIlbI, BOSHUKAIOIINE MIPU STOM, MOTYT
MPUHUMATh OYEHb OOJIbIINE 3HAYEHUS U NMPUBECTU K CEPbE3HBIM pa3pyliie-
HUSIM: CTaJIbHBIE PEJIbChI MOTYT COTHYThCSI, TPOCHI 000PBaThCs, METaITNYeC-
KHE€ MOCTHI pa3pyIuThes. Bo n30exxanue mogoOHbIX ABICHUNA TPUHUMAIOTCS
MEpBbI, YTOOBI OT/IEIbHBIE YACTH COOPYKEHUN TPU U3MEHEHUSX TEMIIEPaTyphl
MOTJIA CBOOOTHO PACHIMPATHCS WA COKUMATBCSL.

NMPUMEHWUTE N3YYEHHOE

UCCJIENOBAHME-2 » Uccnenyem Tennosoe pacluiMpeHmne XuaKkocTen

O6opynoBaHue: ManeHbkas kornba, nogkpalleHHas Boga (1 z), npobka ¢ npogeTomn
CKBO3b HEE Y3KOWN CTEKITSAHHOWM TPYOKON, CNMPTOBKA (MM CBeYa), CMYKK, LUTATKB.
Xopa paboThl: 1. Ykpenus konby Ha WTaTvBe, 3anosfiHUTe e€ NoAaKpaLLeHHON BO4ON U
3aKponTe Npobkon. HageHbTe Ha TPYOKy ABa PE3UHOBbLIX KOMeYKka, OTMETUB HKHUM
KONMEeYKoM HavanbHbIN ypoBeHb BOAbI (€). 2. omecTB cnMpTOBKY Nof, KOnbow, 3a-
Xrute eé n Habnogante 3a U3AMEHEHUSIMU YPOBHS BoAbl B Tpydke. 3. Yepes 2—-3 mu-
HYTbl NOTYLWIMTE CMUPTOBKY U 3adMKCUPYATE BTOPbIM PE3VHOBBLIM KOJIEYKOM HOBBbIN
ypoBeHb Bofpbl B TpyOke (d). MNMpogorkariTe HabntogeHNs BO BPEMST OXNaXaeHWs BO-
abl.

(€ p (d) p O6cyauTe pesynbTathl

HWCCNenoBaHUA:

= Kak M3MeHurncs ypoBeHb BoAbl B
Tpybke Npu HarpeBaHWM KoNbbI?

» Kak u3ameHuncsa yposeHb BoAbl B
TpyBKe nocne oxnaxageHus
Konbu?

» [ Kakum BbIBO4aM NpUBOASAT
BallK HabnogeHna?

= O ' |

12



YTO Bbl Y3HAIIN?
BcraBbTe BMECTO MpoOMnyckoB B TEKCTE KIOYeBble

cnoBa, WU3MeHAAa npu HEeobXoaOMMOCTM WUX OKOH- WL S0l

las
YaHuA. Koneb6atenbHoe ABMxXeHue
C ysenuyeHueM __ amoMo8 __ OHU cogepwaiom __ 1ennoBoe asmkenne

TBeppoe Teno
CpeaHsisi KWNHeTUYeCcKas dHeprusa
Pacwupsatbesa

¢ bonbwet amnnumydod. B pe3ynismame meepdoe
meno __. [MpuyuHol menmnoeozo pacwupeHusi xuo-
Kocmed u ___ sensemcs yesenudeHue cpedHel
KuHemu4eckol sHepauu ___ UX MOJIEeKyII.

NMPOBEPbLTE CBOU 3HAHUA

1. B 4eM npuvymnHa TeNnoBOro paclumMpeHns TBepaplx Ten?

2. Mo4vemy npu oxnaxgeHun Tena yMeHbLlaTcs B 00bEMe?

3. Nouemy B HEKOTOPLIX YacTAX HedpTenpoBoaa (razonpoBoa, BOAONPOBoAa)
TpyObl MpuBapuBatoTCcs He No nNpsiMon, a B «lM»-obpasHor hopme?

* MMoyemy pe3nHOBLIN LWIap BTArMBaeTcA B
OyTbINIKY?

O6opyaoBaHue: CTekNsiHHas OyTbinka,

PEe3NHOBbIN HagQYBHOM LUAp, KpaH C ropayen u

XONOAHOW BOAOW, HUTb.

Xop paboThi:

1. HanonHute GyThINKy ropsye Bogou (a).

2. NopoxaaB HECKOMNBbKO MUHYT, BblnenTe
BOA4Y U3 OYTbINKM U Cpa3y HageHbTe Ha eé
rOprbILLKO PE3VMHOBbLIN HagyBHOW LUap.

3. MNopepxuTe OyTbINKY NOA CTPYEN XONOoA4HOM (b)
BoAabl (b) n noHabntoganTe nocTeneHHoe
BTArMMBaHWeE Liapa B OyTbINKy (c).

e [Moyemy npu oxnaxaeHun BYThbINKK Wap =
BTsIHysncs B Hee? OTBeT 00OCHynTE.
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1.3. TennoBoe paBHOBecHe.
TemnepaTtypHble WKanbl

CornacHo nokasaHusiM TepMOMeTpa Temnepatypa
BO3ayxa B komHaTe paBHa 20°C.

¢ Kak MOXHO onpeaenvTb TeMnepaTtypy HaxoasLerocs
B KOMHaTe CTona 1 Temneparypy Bcex NpeameTos,
neXxalmx Ha ero NoBepPXHOCTYU (NncTka bymarm,
KapaHgalia, pyyku, fIMHEnKn 1 ap.)?

e Heobxoamnmo nu Ans 3Toro npukacaTbCsi TEPMOMETPOM K KaXXAoMy M3 3TUX npef-
METOB B OTAENbHOCTU?

OTBeT Ha 3TOT BOIPOC MPOCT — HET HEOOXOAMMOCTH U3MEPSITh TEMIIEPATy Py
KQXKJOr0 TeJNa B OTJEIBHOCTH — JUTUTEIBHBI KOHTAKT BO3JyXa CO BCEMU
npeIMeTaMu B KOMHATE BBIPOBHSII WX TEMIIEPATYPhl — BOZHUKIIO COCTOSIHUE
Mensi06020 pasHOBECUS.

B pezynomame onumenvnoco e3aumooeticmeus MoIeKy KOHMAKMUPYIOUUX
mej, HAXO0AUWUXCS 8 MENnaI080M PABHOBECUU, NPOUCXOOUM BbIPAGHUBAHUE
CPEeOHUX 3HAYEHUL KUHEeMUYeCKUX IHepIUll SMUX MOIeKy1: «2opsadeey meio,
MOJIEKYIbL KOMOpo2o 061a0arom Ooabulell KUHemUYecKoll IHepeuetl, omoaem
yacms c80e20 menia «X0I00HOMY» mely, MOJEeKYIbl KOmopo2o obnadaiom
MeHbulel KUHemu4ecKol IHepeuell.

MUCCIIEQOBAHUE » Kakoe Teno 6onee ropsyee?

O6opyaoBaHMe: LWMPOKas CTekNsiHHasi 6aHka, ropsiyas BoAa, ABe NOXKU Npubnun-

3UTENbHO OAMHAKOBOrO pa3Mepa (OepeBsiHHasi U MeTannuyeckas), ABa CTepXKHSA

(MnacTMaccoBbIf U CTEKISAHHDBIN), TAabopaToOpHLIA TEPMOMETP.

Xop paboTbl:

1. Hanerite B 6aHKy ropsiieri BoAabl, HEMHOTO BblLLE
cepeanHbl €€ BbICOTbI. n [l C(\

2. [MomecTuTe Ha 5-6 MUHYT NIOXKKW, CTEPXXHU N TEPMOMETP . X
B GaHKy C ropsidert Bo4OW, Kak MNoKas3aHo Ha PUCYHKe, U
npocneauTe 3a U3MEHEHNEM MOKa3aHW TepMoMeTpa.

3. MpukocHMTECH pyKOW NocrneaoBaTeribHO K BaHke, noxkam
n ctepxHam. ObcyauTe nokasaHus TepMOMETpa 1 BaLn
TENMOBbIE OLLYLLEHNSA OT 3TUX NMPUKOCHOBEHUN.

O6cyauTe pesynbTaThbl UCCNegOBaHUA:

e CkonbKMM rpagycam paBHa Temnepartypa BoAbl Mo NokasaHusiM TepMmomeTpa?

¢ YTO Bbl MOXETE CKasdaTb O Temnepartypax Ten, NOMELLEHHbIX B BOAY?

e Kakoe 13 aTnx Ten ollyulaetcsa BaMmu kak 6onee Tennoe npu NpMKOCHOBEHMM K

KaXaoMy U3 HUX B OTAEeNbHOCTN?

e [ToueMy CKOBOPOAKM, YaNHWMKM U KacTPIONN U3roTaBnmBatoT U3 MeTanna, a ux

pYyYKM — U3 NnacTuka unu gepesa?

= | T
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Kaxnoe u3 Ten, onyieHHbIX B 0aHKY ¢ ropsiuei BOJJOH, CONpUKacasich CBOEH
BBICTYMAIOLIEH U3 BOJBI YacCThIO C «XOJIOJAHBIM» TEJIOM (PYKOI), mepeaaer
emy Terio. YeM HHTEHCHBHEE MPOUCXOAUT TEIII000MEH, TeM 0oJiee TerIbIM
OLIyIIaeT pyKa 3TO Tejo. MeTtamuueckas JIO)KKa UHTEHCUBHEE IEpeaacT
TEIIO, TO3TOMY MBI OIIyIIaeM ee 0oJiee TEIUION B CPaBHEHUH C EPEBIHHON
JI0KKOM, TUTACTMACCOBBIM U CTEKJISTHHBIM CTEPKHIMH, c1adee repeIatoniMu
TEIUIO Hallleld pyKe, U Mbl OLIYI[aeM MX MEHEe TEIJIbIMU, XOTS B JeHCTBU-
TEJIBHOCTH BCE 3TU TeJla UMEIOT OJJMHAKOBYIO TEMIIEPATYpY.

e Tena, umerowjue 0OUHAKOBYIO MeMNEPAMYpY, HAXOOAMCS 8 COCMOAHUU

menjio6020 pasHOBECUAL.

o Ecnu memnepanypbl CONPUKACAIOWUXCS. METl PA3TUUHBL, MO MeHCOY HUMU NPO-
ucxooum meniooomMen 00 mex nop, NOKA He HACHynum meniosoe pagHogecue.

* TeMnepaTypHblie HIKAJIbI

Bb1 yxe 3HaeTe, 4To TemMneparypy Tea U3MEPSIOT Tep-
MomeTpami (cM.: «Dusrka—6», ctp. 69). Kak u moboit
U3MEPUTENIbHBIA TPHOOP, TEPMOMETP HUMEET IIKAIy.
J17st mocTpOeHust TeMITepaTypHOH MIKAJIbl Ha HeH (DUK-
CUPYIOTCS [JBa OIIOPHBIX 3HAYEHUs TEMIIEpaTyphbl, UH-
TepBaJl MEKAY KOTOPBIMH JIEJIUTCS HA PaBHbIE YacTU U
rpajiyupyeTcs B COOTBETCTBYIOIIMX €IMHULIAX TEMIIE-
parypsl. Hampumep, TepMOMETpBI, HCIIOIb3YyEMBbIE
HaMU B OBITY, TIOKa3bIBAIOT TEMIIEPATYPy B epadycax
Lenvcus (°C). 3a OmOpHBIE TOUKH IIKAJIBI TUX TEPMO-
MeTpoB npuHATHL: 0°C — TeMIiepaTypa 3aMep3aHust BO-
Jbl TIPY HOPMaJIbHOM aTMOC()EpPHOM JIaBJICHUH U
100°C — Temnieparypa KATICHUsI BOJBI TP HOPMATLHOM
aTMOC(epHOM JIaBJICHHH.

B CIIA u HEKoTOpBIX IPYyTruX CTpaHaX IMOJb3YIOTCS
TEpMOMETPaMHU, TMPOTPaTyHUPOBAHHBIMU B 2padycax
@apencerima (°F). Temmeparypa 3amep3aHusi BOJbI
(TastHus npzia) mo mkane dapenreiita pasHa 32°F, a
Temreparypa kuneHust Boabl pasHa 212°F. [lepexon ot
TEeMIIEpaTypbl, U3MEPEHHOM MO 1IKaje PapeHreunra, K
TeMIepaTrype, U3MepeHHo! 1o mxkaie Llenscus, u Ha-
000pOT, OCYIIECTBISETCS BBIPAKEHUAMHU:

€C=g(ﬁF—32)

nJIn

ﬁF:§€C+3z
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Yunbam TomcoH
(nopa KenbBuWH)
(1824-1907)
AHINACKNA PU3KK.
OavH 13 nccneposa-
Tenen TennoBbIX siBNe-
HUA 1 co3gaTenen
ocHoB TepmoanHamum-
KW.
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B 1848 rony anrnmiickuii ¢puzuk Yunbam Tomcon (opa KenbBun) npeaso-
’KMJI HOBYIO ILIKAJy U3MEPEHHUs TeMIeparyp. JTy LIKally Ha3Balld abcoaom-
HOU memMnepamypHou wKaiotl, i wkanol Keiveuna. AGCOTIOTHAS TEMIIe-
patypa o6o3Hauaercst OykBoiut 7. Eqununia abCcomtoTHON TeMIiepaTyphbl Kellb-
BuH (K) sBisiercst ocHoBHOM equnuteit temmepatypsl B CU: [T] = 1K.
Hynesas ormetka mkansl KenpBuna (0 K) Ha3wsiBaeTcst abcontomuvim Hynem
memnepamypsl U COOTBETCTBYET CaMONl HM3KOI TeMIiepaType B INPHUPOJE,
IpU KOTOPOH TEIIOBOE ABMKEHHE MOJIEKYJ IMPEKpaIlaeTcs, a CpeaHee 3Ha-
YeHHE KHHETUYECKOW 3HEPIMM MOJIEKYJ CTaHOBMUTCSA pPaBHbIM Hyro. W3-
MEHEHHUE TeMIIepaTyphl Teja, BHIPaXKEHHOE B KEJIbBUHAX, PABHO U3MEHEHUIO
ero temnepatypsl B rpagycax Lenscus: AT (K)=At (°C).

AGCOIOTHOMY HYJIIO TEMIIEpaTypbl COOTBETCTBYET Temrieparypa -273°C
(rounee -273,15°C) nmo mxane Llenscus. Temmeparypa TasHuUs JbJa IO
mikane KensBuna 273K, temneparypa kunenus Boas! 373K. 3nauenus Tem-
nepaTypbl, U3MEPEHHOM MO aOCOMIOTHOM IIKajie, CBSI3aHbl CO 3HAYCHUSAMU
TeMIepaTypsl Mo mkane Lleabcust cCOOTHOIEHUAMU:

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

NMPUMEHUTE U3YYEHHOE

3agava. lNpuHuMn paboTbl XUOKOCTHOrO
TepmomMeTpa Apud nposepssi, onyckas
WN3rOTOBMEHHbIN UM «MachsHbI TepMOo-
MeTp» B 3 pasnuyHbIX cocyga C BOAOW,
nposen M3MepeHusa TemnepaTtypbl, noka-
3aHHble Ha PUCYHKe.

| Bonpoc. Ha kakom ¢pusudeckom serie-
HUU OCHOBaH npuHyun oAelicmeusi U320-
moerneHHo20 ApuchoMm «mMacrsiHo2o mep-
momempay ?

A) Ha TennoBom paclumpeHun ra3oB  B) Ha Tennosom paclumpeHun TBepabix Ten
C) Ha cBeToBoM siBnennn E) Ha TennoBom paclumpeHnmn XnakocTen

D) Ha penctBuvM paclUMpeHHOro npuv HarpeBaHuMM BO3dyxa Ha MOBEPXHOCTb
OITMBKOBOIO Macria B OTKPbITOM KOHLe Tpy6ku.

Il BOnpoc. U3amepue memnepamypy 600bI 80 8Cex mpex cocydax PmymHbIM
mepmomempom, Apugh ommemuri, Ymo memrepamypa 800bi 8 1-m cocyde pasHa
42°C. Kakumu 6ydym riokaszaHUsi mepMomMempos 80 2-M u 3-m cocydax?

2-n cocyn | 3-1 cocyq
A) 42 42
B) 58 30
C) 30 58
D) 48 38
E) 43 30

Il BOnpoc. Kakumu 6biiu 6b1 Moka3aHusi npu U3MepeHUU memrnepamypbl 8 Kaxx0om
cocyde, ecnu bbi Apughb ucrionb3o8an mepmomemp co wkasnou ®apeHzelima?
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YTO Bbl Y3HAIIN?

BmecTo NnponycKkoB B TEKCTe BCTaBbTeE KIllOYeBble CII0OBa,

ONMOCTU UX OKOHYaHUA.

N3MeHss npu Heobxo-

Tena, umeroujue oduHaKkosyro memrepamypy, Haxo0simcs 8 COCMOsIHUU . Mpu

COMPUKOCHOBEHUU MeJl, UMeWUX pasfiudHyo memrepa-
mypy, Mexdoy HUMU 803HUKaem ___, Komopsbil rnpodori-
Jxaemcsi 00 OOCMUXEHUSI COCMOSIHUSI Meryioeo20 pasHo-
gecusi. Hynesoe deneHue wkanel KenbeuHa coomeem-
cmeyem HauMeHbwel B803MOXHOU memriepamype 8
npupode u Ha3bigaemcsi ____ memrepamypbi.

NMPOBEPbLTE CBOWU 3HAHUA

1. 3anonHuTe nponycku:

KIMKOYEBBIE CJIOBA
AGCONIOTHLIN HOMb
Tennoo6meH
TennoBoe paBHOBecue

No t(°C) tp(°F) T (K)
1 36 96,8 309
2 32
3 253

. UmeeT nn wikana KenbBuHa oTpuuaTtenbHble 3Ha4YeHus Temnepatypbl? [Novemy?

YNPAXHEHUE-1

. Moyemy npu NPUKOCHOBEHUM K MOBEPXHOCTAM CYXOW W BRa)KHOW AepeBSHHOM
O0CKM B NOMELLEHUN BRaxHas oLlyulaetca 6ornee XonogHowm, Yem cyxasn?

. Pasnunua mexgy TemnepaTtypamu TasgHus fnb4a v KUNeHUs BoAbl No wkane Lenb-
cus paBHa 100°C. Ckonbkum rpagycam ®apetrenita t(°F) n CKONbKUM KeNbBUHAM
T(K) paBHa aTa pasHuua?

. OT Kakon b13nyecKor BENMUYMHbI 3aBUCUT TemnepaTypa Terna CorfiacHoO Teopuu
MOJIEKYIISIPHOrO CTPOEHMS BellecTBa?

. TemnepaTypa Bo3agyxa B baky B 3uMHuIn nepuopg B cpegHem pasHa 4°C, a B neT-
HWU nepuop 27°C. Bbipa3ute aTn Temnepatypsbl B rpagycax ®apeHrenta.

. CamoneTt netut Ha BbicoTe 10 kKM OT noBepxHocTn 3emnu. TemnepaTtypa B cano-
He camoneTta 20°C, a 3a npegenamu camoneta —58°C. OnpegenvTe pasHuLy
Temnepatyp t (°C) B rpagycax Llenscua n T (K) B kenbBuHaXx.
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1.4. BHyTpeHHAA 3Heprus

[peBHuve nioan Tepnu Tena apyr o6 apyra T~
1, MOAHOCS K TPYLUMMCS YacTsIM TEN Cyxue =
LLIeNKW, 06bIBaNy OroHb.

e B yem npunumHa
BOCMSIaMeHEeHNS LWenok?

CorHuTe 1 pasorHuTe HEeCKOrbKo pa3 MeHyt MPOBOMOKY B OAHOM U TOM Xe
MecTe. Bbl 3ameTUTe OQHOBPEMEHHOE YTOMLIEHME U HAarpeBaHWe NPOBOMOKN B
mecTe cruba.

¢ UT0 sABNsieTcA I'Ipl/l‘-ll/lHOVI yTOmnweHna N HarpeeaHuA npoBOJIOKN B MECTE crnoa?

UCCINEOOBAHUE-1 * Kyaa «Mcyesna» mexaHnyeckas aHeprua?

O6opyaoBaHue: MNacTUMHOBLIN LWAapUK (aunameTpom 6-8 cMm), mMeTannuyeckas

OO0CKa, 3NEeKTPOHHbIN TEPMOMETP.

Xop paboThbl:

1. NamepuB TemnepaTyphbl LWapuka n JOCKU, OTMETbTE UX B paboymx ah_
nncTKax.

2. PaamecTtuTe OoCKy Ha nony 1, NOAHSB Hag HeW Lapuk Ha BbICOTY |
1,5 M, BbINyCTUTE €ro 13 pyK. )

3. JocTnrHyB NOBEPXHOCTU JOCKM, LIAPUK OCTaHaBIMBAETCS.
Bawu nocneaytoLine oencTeus:
a) M3amMepwvB Temnepartypy Lapvka 1 AOCKU NOCne nx ]‘

B3aMMOOEWNCTBUSA, OTMETbTE NX B pabounx nucTkax; '/

b) obpaTuTe BHMMaHMe Ha To, kKak 4edOpMUPOBaNCS LLapuK. @

O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:

¢ Kakne npeBpalleHuns 3Heprum nponcxogdaTt npyu cBO6O0AHOM NageHumn wapuka?

e llcyesna nn mMexaHW4yecKkass 3Heprus Liapuka nocrne ero nageHus Ha LOCKy?
MOXHO N ckasaTb, YTO 3aKOH COXPaHEHWs SHEPrn HapyLlaeTca?

¢ Kak namenunacb opma Luapvka nocrne ero nageHusi Ha NoBepXHOCTb JOCKN?

e K kakomy BbIBOAY MPUBOAAT MOBbILIEHWE TEMMepaTypbl MOBEPXHOCTU OOCKU U
Temnepatypbl LWaprka nocne nx B3anmMogencTBus 1 naMeHeHe hopMbl Lapuka
B pesynbTaTe 3TOro B3aMMOAENCTBMA?

[TnacTUIMHOBBIN IIAPHK, MOJHATHIA HA HEKOTOPYIO BBICOTY OT I0JIa, TPHOO-
peTaeT NnoTeHIHalbHy0 sHepruto. [Ipu cBoOOIHOM NajieHUH 1apuKa OJIHO-
BPEMEHHO C YMEHBIIEHUEM BBICOTHI OT MTOBEPXHOCTH I10JIa YBEIMYNUBAETCS
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CKOpPOCTb 1Iapuka. B pe3ynabpTaTe NpOMCXOAUT COOTBETCTBYIOIIEE YMEHbIIIE-
HH€ OTCHIUAIbHOM SHEPTUU IaApUKa IPU OJHOBPEMEHHOM YBEJIIMYEHUH €TI0
KMHETHYECKOM 3Heprun. B MOMeHT y1apa mapuka o HOBEpXHOCTh I0CKU BCS
€ro MoTEHIMalIbHAsl YHEPIUs MpeBpaliaercs B kKuHetuueckyro. Ho, ynapus-
mMch 00 MMOJ, MAPUK OCTAaHABIMBAETCS U IPUIUIAET» K MOBEPXHOCTU —
HMIAPUK «TEpsieT» CBOK U IMOTEHLUUAIbHYI0, U KHHETHUYECKYIO SHEPTHIO.
«Hapy1ieH 11 3aK0H coOXpaHEHHsI MEXaHUYECKON SHEpruu? ! »

* Kyna «nmponajia» Mmexanu4eckasi JHeprusi?
Monekyiibl yJapuBIIErocs O JOCKY M MPWJIMIIIEro K He IUIaCTUIMHOBOTO
HIapUKa MPUXOAAT B «BO30YXIEHHOE» COCTOSHHE, COIPOBOXKIAIOLIEECs Jie-
dopmarmeil mapuka 1 MOBBILIEHUEM €ro Temneparypsl. Jledopmarus mapu-
Ka PUBOJUT K U3MEHEHUIO B3aUMHOTI'0 PACIIONIOKEHUS €r0 MOJIEKYJI, T.€. K 13-
MEHEHHIO0 MX MOTEeHUUalbHOU sHepruu. [loBellieHHe TemmnepaTypsl LIapuka
IIPUBOJIUT K COOTBETCTBYIOIEMY YBEIMUEHHUIO CPEAHEN KMHETUUECKOM DHEp-
Uy ero Mojiekys. Takum oOpazom, MexaHHUYeCcKasi SHEPIrus MIACTUIMHOBOTO
HIapUKa He ucye3aer OecciaeHO, OHA MPEBPAIACTCsl B KWHETHYECKYIO HEp-
THIO IBUYKEHUSI €70 MOJIEKYJT U TOTEHIUAIbHYIO SHEPTUI0 UX B3aUMO/IEHCTBUSI.
* Cymma KuHemuuecKux SHepauti O8UNCeHUs U NOMEHYUANbHBIX IHePIUll
83aUMOO0eUCMBUSL MOEKYJI, U3 KOMOPBIX COCMOUM MeJo, HA3bl8Aemcsl 6HYM -
PeHHell Inepauen mena.
BuyTtpennioto sHepruto o0o3HauaoT OykBoil U. 3a equHHIly H3MEpEHUS
BHyTpeHHel sHepruu B CU npunst 1 dorcoyne (1 1x).
* [lonHas sHeprus Tena paBHA CyMME €r0 MEXaHWYECKOM M BHYTPEHHEU
DHEPIUi:

E:EMeX+U:EK+EP+U

* OT 4ero 3aBUCHT BHYTPEHHsIsI JHeprus?

* Buympennss snepeusi mena 3a8ucum om e2o memnepamypul. Yem Gosblie
CKOPOCTb JIBHKEHUS MOJIEKYJI (M CpeHsIsl KUHETUYecKasi SHePI st MOJIEKYJ),
TEM BbIlIE Temmeparypa Tena. C MoBbIIIEHUEM TeMIIepaTyphl Tella €ro BHYT-
PEHHSISI PHEPT sl yBEJIIUYUBACTCS, TIPU MOHMKEHUN TEMIIEpaTypbl BHYTPEHHSS
SHEPrus Tejla YMEHbBIIIACTCs.

* Buympennss sHepeusi mena 3a6UCUmM OM €20 aA2pe2amHO20 COCMOSHUS.
TBepoe, )KUaKOe U ra3000pa3HOe COCTOSHUSA BEIIECTBA OTIIMYAIOTCS IPYT OT
JIpyTa pacCTOSTHUEM MEXIY MOJIEKYJIaMU M XapaKTEPOM HX TEIJIOBOTO JBU-
skeHud. [lo 3Toil mpuunHe cpeaHue KUHETUYECKUE YHEPTUU JBUKEHUS MO-
JEKyJd W TOTCHIHMAJIbHBIE JYHEPTrUM WX B3aWMOJICHCTBHS B Pa3THUUYHBIX
arperaTHbIX COCTOSIHUSIX OTIMYAIOTCS APYT OT Apyra.

* Buympennss snepeus mena 3agucum om e2o maccul. Macca tena odpasy-
€TCsl U3 MACChl BCEX COCTABIISIFOLIUX €r0 MOJIEKy1. Tak Kak BHyTPEHHsIS SHEP-
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T TCJiIa paBHA CYMMC KUHCTUYCCKUX U MNOTCHHHUAJIBbHBIX 3Hepr1/1171 COCTaB-
JISIFOIIMX €0 MOJIEKYJI, TO TP OJUHAKOBBIX MPOYUX YCIOBUSX (TIpU HEH3-
MEHHBIX 3HAaYCHHUSAX TEMIepaTyphl U JIaBJICHUs ) TeI0 OoblIei Macchl OyaeT
00samaTh OOJIBINICH BHYTPEHHEH SHEpPTHUEH.

NMPUMEHUTE U3YYEHHOE

MWCCNEOOBAHUE-2 * B Kako® 13 KOO BHYTPEHHSAA 3Heprusi Bosgyxa
oonblue?

[1Be ogvHakoBble konbbl coeanHeHbl ¢ MaHomeTpamu. OgHy Konby nomeLLaroT B Co-

cy[ C ropsiyert BoOon, a Apyryto — B COCy[ C XONOAHOW BOOOMN.

Onpepenure:

1. B kakom cocyfe TemnepaTtypa BoAbl Bbile?

2. B kakon konbe BHYTPEHHNASA SHEPTUS BO34yxa yBENUYMMIach, a B KAKOWM — yMEHb-
wwunace? Novemy?

YTO Bbl Y3HAIIN?

. KINKOYEBBLIE CITOBA
Mepepucynte cxemy B paboyne nNucTbl

BHyTpeHHsA 3Heprusi

1 3anonHnTe eé, NCNOJb3yA KIo4YeBble MexaHu4eckasi aHeprusi
cnosa. KuHeTuuyeckas aHeprus tTena
[ NOJTHAS SHEPTUA TE/NA } KuHeTuuyeckas aHeprus Mmonekyn
+ + lMoTeHumnanbHas 3Heprus Tena

‘ ‘ ‘ ‘ MoTeHumanbHasa aHeprus MoneKyn

NMPOBEPLTE CBOU 3HAHUA

1. Kakyto aHepruo Ha3bIBaloT BHYTPEHHEN aHepruen Tena?

2. Kakne cocTtaBHble YacTy 0b6pasyoT NOMHy aHepruto Tena?

3. OT yero 3aBUCUT BHYTPEHHSIA 3Heprus tena?

4. MNprBeanTe NpMMeEpPbI NPEBPALLEHNS MEXAHNUYECKOW SHEPTUM BO BHYTPEHHIOK
3Hepruto.
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1.5. CnocoObl U3MEHeHUs BHYTPEHHEeN IHEepPrumn:
coBeplUeHue paboTbl 1 Tensonepeaaya

Cambim pacnpocTpaHeHHbLIM crnocobom nosiy4eHuna ord4 B noBceHeEB-

HOW XXM3HW SBNSAETCSA TPEHWe rorfmioBKU CMNYKN O CNNYEYHYo KOp06Ky.

¢ B pesynbTtaTe Kakoro rnpolecca npoucxXoauT BoCniaMeHeHne

rONMOBKW CNNYKM (BO3pacTaHue e€ BHYTPEHHEN aHeprumn)?
\
\_—

{ ;& Pacnunueas ApesecuHy, Mbl 3amMedaeM, 4YTo nuna

OLLYyTUMO HarpeBaeTCA.

. e UTO ABNsIeTCA NPUYMHON BO3pacTaHus
BHYTPEHHEN SHEPrM NMbI?

MCCNEOOBAHUE-1 * Bo3aywHoe orumso

OGopyaoBaHMe: OCHALLEHHbIV MOPLUHEM TOJICTOCTEHHBIN
LUMINMHAP 13 OpraHMYecKoro cTekna (nnekcurnaca), Kycok BaThbl,
NPOMUTaHHOW CNINPTOM.
Xop paboThbl:
1. Yoanve nopLueHb, MONOXWUTE Ha AHO LinMHApa KyCoK BaTbl, Npo-
MUTaHHOWM CNUPTOM. i
2. BcTtaBbTe NopLUeHb B UMAVHAP U, PE3KO TOMKHYB ero BHU3,
COXMUTE BO3OYX BHYTPU LMAMHAPA.
O6cyauTe pesynbTaThbl UCCNefOBaHUSA:
e YTO NpomsoLuno, korga Bbl pe3ko BAABUIM NOPLUEHb B
LmMnnHap?
e UTtO cTano npuumHon BosropaHusa BaTbl? [lodemy 31O mpoctoe
npucnocodrneHne HasbiBaeTcs «BoaayliHoe orHMBo»?

BHyTpeHHI0I0 S3HEPruio Teja MOKHO U3MEHUTSH (YBEJIIMYUTH WIH YMEHBIIHUTD )
COBepILIEHNEeM MeXaHu4yeckoi paboTsl. Hanpumep, npuuMHO HHTEHCUBHOTO
HarpeBaHus pyK MpU TPEHUU JaJI0HEH ApYT o JIpyra, a TaKKe MPUYUHON Ha-
I'PEBAHUS UIIbI IPU PACIMIMBAHUM JPEBECUHBI SIBIIAECTCS YBEINUCHUE BHYT-
PEHHEH SHEepruu 3TUX TEJ B pe3yJIbTaTe COBEPIICHUS HaJ HUMHU pabOThl, BbI-
HOJTHEHHOM CHIION TpeHus. B 3TOM BBl MOTJIM HArJISAAHO YOEIUTHCS TIPH MPO-
BEJICHUM UccliefjoBaHus ¢ «Bo3ayurHsiM orauuBoM». [Ipu pe3kom BrasnuBa-
HUM MOPIIHS B LIWJIMHP COBEPINACTCS MEXaHW4Yeckasi paboTa Hajl BO3yXOM
BHYTpPHU LWIMHJIpA — OH C)KUMaeTcsl. B pe3ysibraTe pe3Kko MOBBIIIAETCS €ro
TEMIIEPATypa — BO3pAcTaeT BHYTPEHHSS SHEPIHsl BO3yXa B LIWIMHAPE, UYTO
MPUBOJIUT K BOCIIJIAMEHEHHIO MTAPOB CIIUPTA U BaThI.
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» Eciu mexanuueckas pa60ma coeepuiaemcst Hao mejiom, mo 6HYmpeHHA
OHepeus med yeeiudueaemcs, eciu jpce mejio camo coeeputaem pa60my, mo
€20 BHYMPEHRHAA OHEP2USL YMEHbULAENICAL.

NMPUMEHUTE U3YYEHHOE

UMCCNEOOBAHUE-2 » TymaH B cocyge

O6opynoBaHMe: TONCTOCTEHHbIV CTEKMSAHHBIA COCYA, pPe3nHoBasi Npoodka, LunaHr,

BO3YLUHbIN HACOC, HUTb.

Xop paboTbl:

1. HanuB B cocyg HEMHOrO BoAbl, MITOTHO 3aKPOWTE ero Npodkon. BCTpsixHuTe cocya
HECKOIbKO pa3, YTOObl MOBLICUTE BMAXXHOCTb BO34yXa B HEM.

2. MpobKy NpUBSKUTE HUTBLIO K roprblLLKy cocyda. C NOMOLLbIO LWriaHra coeguHnTe
CoCy[ C BO34YLLUHbIM HAacocoM (a).

3. HakaumBante Bo3gyx B COCyd A0 MOMEHTA, KOrga npobka BbICKOUUT U3 HEE U
npoHabntogarte npoucxosiiee sisnexHve (b).

(a) (b)

O6bsAcCHeHMe pe3ynbTaTa UCCIefoBaHus:
Mpy HakauyMBaHWMM BO3AyXa B COCyn COBepLuaeTcsi paboTa, B pe3yribTaTe KOTOPOM
yBENUYMBAETCA KONMYECTBO MOJIeKyn B COcyde, pacTeT WX CKOPOCTb U YMCIO
CTONMKHOBEHUI MEXAY HUMU. DTO MPUBOAUT K YBENUYEHWUIO BHYTPEHHEN aHeprum
BO34yXa B COCYZE U1 MNOBbLILLEHNIO ero Temnepatypbl. CxkaTblii BO3A4yX BblTankusaeT
npobky — coBepLuaeT paGoTy, YTO MNPUBOAMUT K YMEHbLUEHUIO BHYTPEHHEN SHeprum
BO34yxa, ero TemrnepaTtypa NoHUxXaeTcs — B cocyfe obpasyeTcs TyMaH.

O6cyauTe pe3ynbTaTthbl UCCNefOBaHUA:

¢ B pesynbTate paboTbl kakoro Tena npobka Obina BbITOMNKHYTa?

¢ [Mouemy nocne BbineTa Npobku B cocyae obpasoBancsa TymaH? YTto aBnsieTcs
NPUYNHON OXNaXaeHus Bo3gyxa B cocyne?
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* M07KHO JI1 U3MEHUTHh BHYTPEHHIOK YHEPTHUIO TeJIa, He COBepIast
MeXaHU4YeCKYI0 padory?

I'opstuas Bosia B yaiiHMKE, TOCTABJIEHHOM Ha XOJIOJHYIO I10JICTABKY, U€pEe3 HE-
KOTOpoe BpeMst ocTbiBaeT. [Ipyn HarpeBaHuu ke yallHMKa Ha IUIMTE TeMIle-
partypa BOJbl B HEM MOBBIIIAETCSA, U BOAA 3akunaeT. Boia B crakaHe oxJax-
JaeTcsl, €clii B Hee OpOCUTh KyCOUYKHM JibJa. Bo Bcex 3TuUX mpumepax Tena
HETIOJIBIYKHBI — MEXaHWYecKasi paboTa He COBEPIASTCs, OTHAKO OJHH U3 HUX
HarpeBaroTCs — UX BHYTPEHHSSI SHEPIUsl yBEIMYMUBACTCS, a APYrHUe OXJIax-
JIAI0TCSl — UX BHYTPEHHSAS DHEPIUs yMEHbBIIAETCS.

#7]

E e 5

Takum 00pa3om, Ipu COMPUKOCHOBEHUH JIBYX TE€JI C Pa3IMYHBIMU TeMIIEpa-
TypaMy MEXJy HUMHU BO3HHMKAET TETNIOOOMEH: TeIUIO MepeaaeTcs OT Tela ¢
BBICOKOM TEMIIEpATYpPOH TeNly ¢ HU3KOM TeMnepaTypoi. B pesynbrate BHYT-
PEHHsIS QHEPIrUs Tea, OTAAOLIETO TEIUIO, YMEHBIIAETCS, @ BHYTPEHHSAS YHED-
TS Tena, MOITYYaroIero TeIIo, yBeINYUBaCTCA.

* IIpoyecc usmenenusi 6HympeHuel sHepeuu 6e3 cogepuleuss MexaHuyeckou
pabomvl HA3bIBAEMCS MEnaonepeoauell.

CYH_ICCTBYI-OT TpU BUJA TCIUIONCPEaAAYN. mei’l.flOI’lpOGOdHOCl’l’Zb, KOHBeKyus u
usjiydyenue.

YTO Bbl Y3HAIIN?

|_|p|/| coBeplleHun _ Haf TenloM ero BHyTpeHHAA 3Heprna KNMKOYEBBLIE CITOBA
yBenMuMBaeTcs, a npu COBEpLIEHMN pPaBoTbl CaMUM  Byytpenmsisi sHeprus
TENOM e€ero _  YMeHblUaeTCa. npOLLeCC N3MeHeHuA Tennonepepava
BHyTpeHHeIZ SHeprun bes coBepLueHund pa60TbI Ha3bl- MexaHu4eckas paboTa
BaeTCH .

NMPOBEPLTE CBOU 3HAHUA

1. Moyemy BbICTpOE CKOMbXEHME MO KaHaTy ONacHoO?

2. Kak nameHsTca Temnepartypa v BHyTPEHHSASI SHEPrisa Tena npy CoBepLleHnm
paboTbl Hag HUM?

3. MNpuBeanTe npumepbl CoBepLUEHNST paboTbl 3a CHET BHYTPEHHEN SHEPTUK Tena.
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B
1.6. TennonpoBOAHOCTL

o Mesxay KakuMu ConpUKacaloWmMMICs Te-
MomeLas noxky B CTakaH ¢ namm npoucxoauT TennoobmeH B 3TOM
rOpSYMM YaeM, Mbl cnyvae?
cElERE LG SO nfeli el o BHYTpeHHSISi 3Heprvsi kakoro Tena npu
sElpI=ttElE () e el 2.0 3TOM YMEHbLLAETCS, a Kakoro Tena yse-
4aCTb NOXKKM, OMyLUEHHas B NVuMBAETCS?
ropsH1it 4au, Ho 1 e€ Hactb, o Kakum crnoco6oM npovcxoauT UsmeHe-
HE HaxoAALLasca B Hae. HVe BHYTPEHHE 3Hepriv NoXKu?

WCCNEQOBAHME-1 * Kak npoucxoguno nameHeHme BHyTpeHHeun
3Heprnn?

O6opynoBaHMe: XemnesHblli CTEPXKEHb, MeNKMe reo3an (4-5 wr.), Bock (Mnuv nnac-
TWUIKWH), CBeYa (MIn CNMPTOBKA), LUTATUB, CIINYKN.
Xop paboTbi:

1. BakpenuTe 0ONH KOHEL, XXeNe3HOro CTEPXKHA Ha
LUTaTUBE W NPUKPENnUTe K HEMY BOCKOM Mernkue _gﬁj.Tﬂ:,
FBO3AM Ha PaBHbIX PACCTOSIHUSAX. 1

2. HarpeBante cBO6OAHbIN KOHEL, CTEPXKHS B .y
nnameHu ceeyu, Habnogas 3a NocTeneHHbIM
oTnageHneM reo3aen oT CTEPXKHS.

O6cyauTe pesynbTaThl UCCNegOBaHUA: = =

e Kak M3MeHsieTCs M B KakOM HanpaBIieHMU nepenaeTcsl BHYTPEHHSS SHeprus

XenesHoro ctepxHa? OTBeT 060CHYNTE.
e Kak MOXHO 0OBbACHUTbL U3MEHEHWE BHYTPEHHEN IHEPIrN KENEe3HOro CTEPXKHA Ha
OCHOBE TEOPUM MOJEKYIISIPHOrO CTPOEHMUS BellecTBa?

Kak 1 BO Bcex TBEpABIX Tenax, aTOMBbI B KEJIE3HOM CTEPKHE COBEPLIAOT KO-
neGaHusl OKOJIO MOJI0XKEHUs yCTOWYMBOro paBHoBecus. [Ipu HarpeBaHum KoH-
11a CTePKHSI CKOPOCTh IBMXKEHUS U aMILIMTY/1a KoJieOaHUI aTOMOB B 3TOM yac-
TH METAJJIMYECKOTO0 CTEp)KHS YBEIMUYMBAIOTCS. ATOMBI HAarpeTod YacTH
CTEpPIKHS, B3aUMOJENCTBYS C aTOMAMM COCEHMX 4acTel, NEPEJat0T UM HEKO-
TOPYIO 4acCTh CBOCH KMHETHYECKOH dHepruu. [Iponecc nepenadu sHEprum co-
CEHMM aToMaM IPOUCXOIUT BAOJb BCETO CTEPKHS, U IIOCTENIEHHO BECH CTEP-
*KeHb HarpeBaeTcs. Ilpum 3TOM aTtoMbl MpPOAOIKAIOT KOjleOaHue, HE MEHss
IIOJIO’KEHHSI PABHOBECHSL, IO3TOMY IIEPEHOCA BEIIECTBA HE IPOUCXO/IHNT.

* [lepenoc anepeuu om 00HO20 U3 CONPUKACAIOUUXCSL Mell K OPY20MY UU OMm
00HOU yacmu mena K Opy2oti 6 pe3yibmame meni08020 OBUNCEHU MOLEK)]
HA3b16a€MCcs MeNn10nPoEOOHOCMBIO.
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B npoyecce mennonpogoOHocmu npoucxooum moibKO NepeHoc SHepIul,
nepeHoca eeujecmea He npoucxooum.

BemtecTBa paznnuarorcs cBoel criocoOOHOCTHIO IIPOBOAUTH TEII0. MeTaisl
SBIISIFOTCS JIy4IIMMM MPOBOAHUKAMH TEIUIA, IIPU 3TOM pa3Hble MeTalIbl 00-
JAJA0T Pa3IMYHOW TEIIONPOBOJHOCTHIO. TeEruionpoBOIHOCTD KUIAKOCTEU
MEHBIIE TEIJIONPOBOJHOCTH METAJIOB, a TEIJIONPOBOJHOCTH Ta30B €Il
MEHbIIE. DTO OOBACHICTCA TEM, YTO PACCTOSHHE MEXJy MOJICKyJIaMH ras3a
OoJbllle B CPABHEHUM C PACCTOSTHUEM MEXy MOJIEKyJaMH TBEPHBbIX Tell U
XKHUIKocTed. TermonpoBoJHOCTH MPECTaBIIsAET cO00M Nepeaady KMHeTHYEeC-
KOW DHEPTUHU OT MOJIEKYJIbI K MOJIEKYJIE, TO3TOMY C YBEIUYEHHEM pPaCCTOs-
HUS MEXKy MOJIEKYJIaMHU IIPOLIECC Mepeayd KUHETUYECKOW DHEPIUM OcCa-
OeBaer.

NMPUMEHUTE N3YYEHHOE

WCCNENOBAHVE-2 e TennonpoBOAHOCTb Pa3fIMYHbLIX MeTansoB
pasnuyHa

O6opyaoBaHMe: Xernes3Hbl N MeOHbIN CTEPXKHU OQMHAKOBOro pasMmepa, Merkue
reo3an (8—10 wrT.), napaduH (Unv NNacTUnmH), ceeva (Mnm CnMpToBKa), LUTaTUBbI
(2 wr.), cnnykuw.

Xopa paboThbl:

1. BakpenuTte Ha AByX LITATMBaX MO OTAEMNbHOCTM XKEME3HbIN U MeOHbIA CTEPXHU.
MpuKpenmB K HUM BOCKOM BO34M Ha PaBHbIX PACCTOSIHUSAX, PACTONOXUTE CTEPXKHN,
KakK MokasaHo Ha pUCYHKe.

2. PaamecTtuB cBevy Mexay CBOOOAHLIMU KOHLAMM CTEPXKHEN, 3aXKINTE €€ 1 cneauTe
3a nocneaoBaTenbHOCTHIO OTAEMNEHUSA MBO3AEN OT CTEPXKHEN.

MepgHbin >KenesHblil
CTepXeHb CTepXeHb
%ﬂ %
.I’r
a
| e — e, |

O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:
e Kakon 13 metannos obnagaet 6onbLien TennonpoBogHocTbo? OTBET 060CHYIMTE.

MCCINEOOBAHMUE-3 e TennonpoBOoAHOCTb XWUOKOCTEN U Fra3oB

O6opyaoBaHue: NpobupkK (2 WT.), KYCOYKU Nbaa, CTakaH ¢ BoOoN, Npobka, ToHKas
MeTannuyeckasa cnuua, rarvika, CnmpToBka, LUTaTUB C Nankomn.
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Xop paboTbl:

| atan.

1. HaGepuTe B NpobuvpKy BOAbI YyThb BbILLE MOSIOBUHBI 1 OMYCTUTE B HEE KYCOYKM NbAa.

YT00BbI NéA He MOOHANCS Ha NOBEPXHOCTb BOAbI, ONYCTUTE B MPOBUPKY raviky.

2. 3akpenuTte NpobUpPKy B LUTATUBE, KaK NMoKa3aHO Ha PUCYHKE, 1 HarpeBamTe BEPXHIO0
eé YyacTb Ha OrHe CnuUPTOBKY (a).

3. Obpatute BHMMaHWeE Ha TO, Kakasi HaCTb BOAbI K- (a)
MUT 1 TaKOT X MPU 3TOM KyCOYKM Nbaa. ~

O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:

¢ Kakne siBnenus Bbl Habnoganu npu
HarpeBaHun Bogbl B Npobupke?

e [Tlouemy, HECMOTpPSA Ha TO, YTO BoAa B BEPXHEN
YacTy NPOBUPKM KUMKT, KYCOYKM Nbaa Ha eé
OHe He TatoT?

e K Kkakum BbiBOOAM O TEMMONpPOBOAHOCTU XWUA-
KOCTEN NPUBOASAT pesyrnbTaThl 3KCnepnumeHTa? L ]

Il aTan.

1. 3akpowTe cyxyro npobupky Npobkoi, CkBO3b KO-
TOpYIO NpoAeTa MeTannmnyeckas cnuua.

2. Oepxute 3a HapyXHbIA KOHEL, CnuLpbl U Harpe-
BanTe NpobupKy Ha orHe cnvpToBku (b).

O6cyauTe pe3ynbTaTbl HAONMOAEHUNA:

e OWwyTunn nn Bbl PYKOW MOBLILIEHWE TeMMepa- : o\
Typbl CNWLUbI NpX HarpeBaHun npobupkn? Mo- -
yemy? OTBeT 06OCHYyITE.

(b)

MeTannuyeckas
cnvua

Boszayx npubnuantensHo B 20 000 pa3s xy»ke NpoBOAUT TEMNJIO,
e\ R yem meab. A TennonpoBOAHOCTb BakyyMa paBHa Hymo 13-3a
OTCYTCTBUSI B HEM aTOMOB U MOSEKYI.

YTO Bbl Y3HATIN?

Mepepava ot OAHOrO 13 CONpUKacatoLmMXxes Ten Apyro- KNIOYEBIE CTIOBA
My UMW OT OJHOM YacTM Tena ero [Apyroit 4YacTu B

pesynbTaTe TEMMOBOrO ABWXEHUS MONEKyn HasblBaeTcs ;‘:"2:22‘;?“:;?:
. Tpu TennonpoBOAHOCTM MPOUCXOANT TOMBKO NEPEHOC aHzpmﬂ =
SHEprn, __ HE NPOUCXOAMUT.

NMPOBEPbLTE CBOU 3HAHUA:

1. No4emy TennonpoBOgHOCTbL BO34yXa BO MHOr0O pa3 MeHbLUe TEMMONPOBOAHOCTH
mean?

2. YTto nepeHocUTCA Npu TeNNONpOBOgHOCTN?

3. BbIBalOT roapl, korga B 3MHWUIA Nepuog, Nons noj 03vMble He NPoMep3atoT, a
ObIBalOT rogpbl, korga 3Ty nonsi npomep3aatot. Moyemy? OTBET OOOCHYITE.

4. MNprBegnTe NpMMeEpPbI UCMONb30BaHUA TENSIONPOBOAHOCT METAIIIOB.
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1.7. KoHBeKuus

e /13 yero cocToAT NOTOKKU, Habntogaemble Hag
nnameHem? NoyemMy 3TU NOTOKM NOOHUMAIOTCS
BBEpPX?

o [Moyemy oTonuTenbHbIE pagnaTopbl OObIYHO
pa3MeLlatoT B HDKHEWN YaCcTh KOMHATbI?

o [Moyemy B GONbLUMHCTBE CyYaeB pagmatopbl
M3roTaBnMBatoT B BUAE «rapMOLLKNY, COCTOSILLIEN
N3 OTAENbHbIX CEKUMN?

OcBelasa hoHapukom
ropALLYHO CANYKY, NONy4ynTe Ha
CTEHE TEHb OT €€ NNaMeHM.

° I'quemy 31MOoNn, HEeCMOTpPA Ha NMIOTHO 3aKpbITbie
OKHa NMOMELLIEHNIA, HALLW HOTM MHOrAa Mep3HyT?

MCCIEOOBAHUE-1 * Yrto 3acTaBnseT BepTYyLIKY BpawaTLCca?

O6opyanoBaHue: antomnHesas gonbra (10x10 cm), KapaHgall, HOXHULbI, HOYHNK,
TOHKasi HUTb.

H320moenenue epmyuwiku: gvipescome us onveu kpye ouamempom 10 cm. Ommemome
Kapanoauiom no Kparo Kpyea Ha pasHulx paccmosnusax 12 mouex, npouepmume om 3mux

7 e
mouex auxuu OauHou 2-3 cm K yewmpy Kpyeda u 10t ; ™
HOJICHUYamu Haopedicbme @oavey 60016 dMux = "
nunutl (a). Omoznume KOHYbL NOJYUEHHBIX 1eNnechi- ol

| ¥
KO8 NEPNeHOUKYNIAPHO NJIOCKOCMU Kpyed 8 Npo- . —_— .
MuonoodcHble cmopoHsl. [Ipodenatime 6 yenmpe b B

Kpyea manoe omeepcmue, uepe3 KOMopoe npo-
OeHbme 00UH KOHeYy HUmu, npeogapumenbHo 3d6si-

3a6 y3en0K Ha Opy2om eé Kouye, — GepmyuiKa l\
comoeal! (a) (b)

Xop paboTbl:

Bosbmute 3a cBOGOAHBIN KOHEL, HATU 1 NOABECbTE BEPTYLUKY TaK, YTOObI OHa Haxo-
aunacb Ha BbicoTe 5-8 CM Hag namnown, BKIYMTE famny 1 crnegurte 3a npouc-
xoaawmm (b).

O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:

e [loyeMy BepTyLLKa NMpuLLa B ABWPKEHUE NOCKE BKIOYeHMs Namnbl? OTBET 060CHYyWTE.

* KonBeknus B rasax

[Tpubmmkasch K HarpeBaTeIbHOMY MPUOOPY, BBl UyBCTBYETE PACTIPOCTPAHSI-
foleecss OT Hero Terio. To e camoe BBl OLIyIaeTe, MpUOMKas pyKy K
ropsiuied namrne. Bo Bcex 3THUX cilydasix MPOUCXOJUT HAarpeBaHUE BO3AyXa
BOKpPYT HarpeBarelis.
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Bo3nyx, Harperblii HarpeBareiIbHbIM MPUOOPOM MIIN
rOpsIIIIeH JTJaMIOU, paclIupsAETCs — €ro MIIOTHOCTh CTaHO-
BUTCSI MEHBIIE IUIOTHOCTH XOJOJHOro Bo3ayxa. Ha-
TPETHIN CI0M BO3AYyXa MO/ ACHCTBUEM BBITATKUBAIOIICH
CUJIBI CO CTOPOHBI XOJIOJHBIX CJOEB BO3yXa IOIHU-
MaeTcst BBEpX. XOJOAHBIN BO3/IyX, 3aHSIB MECTO MO HSIB-
HIErocs BBEPX TEIUIOrO BO3/yXa, TOXKE HarpeBaeTcs U
TOXE MMOAHUMAETCSI BBEPX — MPOUCXOAUT HEIPEPHIBHOE JIBMKEHUE ITOTOKOB
Bo3ayxa BBepx (¢). Utak, B «MccrnenoBanuu-1» BepTyllka NpuxoauT B JIBU-
JKEHHE MTOTOKAMH TEIJIOTO BO3/yXa, OJJHUMAIOITUMUCS HAJl JIAMITOM.

e [Ipoyecc nepedauu sHepeuu CMpyamu HCUOKOCMU U 2a3d (NepeHocom
seujecmaa) Ha3ol8aemcs KOHGEKyuell.

IToToKM KMAKOCTEN U ra30B, BOSHUKAIOIINE B MPOLECCE KOHBEKIIUH, YaCTO
Ha3bIBAIOT KOHBEKMUBHLIMU NOMOKAMU.

B TBepabIX Tenax 4acTUIbl, YAEPKUBAEMbIE CUIIbHBIM B3aUMHBIM MPUTSIKE-
HUEM, KOJICOJIFOTCSI OKOJIO OTPe/IeIeHHOT0 nojioxkeHus. [loaTomy B TBEpABIX
TeJax He MOTYT 00pa30BbIBATHCS MMOTOKH BEIIECTBA — KOHBEKIUS B TBEP/IbIX
TeJax HEBO3MOXKHa.

* KonBeknus B :KUAKOCTAX
B sxuakocTax Temsonepenadya TakKe OCYIIECTBIISIETCS TMOTOKAMH BEILIECTBA.
OTO MPOUCXOIUT CIIAYIOIUM 00pa3oM: B HarpeBaeMOM CJIO€ YKHJIKOCTH CKO-
POCTh XaOTHYECKOTO JBMXKEHHUSI MOJIEKYJI YBEJIMUMBAETCS TI0 BCEM Harpaniie-
HUSIM, YTO NPUBOJUT K PACHIMPEHHIO 3TOTO CJIOS, T.€. INIOTHOCTh HArPEBAEMOI0
CJIOSl JKUKOCTU yMEHbIAeTcsa. B pesynbrare BhITaIKUBAIOIIAs CUIIA, JEHCT-
BYIOIIIasl HA HArPEBAEMBIi1 CIIOM CO CTOPO-
HbI OKPY’KaIOLIUX €r0 XOJIOJIHBIX CJIOEB,
CTaHOBUTCSI OOJIbIIIE JICHCTBYIOLICH Ha
HEro CWIbl TSDKECTU: HArpeThld CIIOU
KoHBeKuust MOAHUMAETCS HaBepX, Ha €ro MeCTO
XonogaHbii OIYCKAETCsl XOJIOJHBIN CJI0M — BO3HH-
CIOW Xnf- katoT noToku xkuakoctu (d). ITporecc
Eig;ﬁ;ng;m MPOJIOJKAETCST 10 TeX MOp, MOKa BCA
KHUJKOCTb B COCYJIE MPOrpeeTcs 10 O/H-
HAKOBOW TeMMEPaTypbl U MPEKPAIIACTCS MPU TIOCTUKEHUU Menio8020 PAGHO-
8ecus.

(d) HarpeTbin cnow xungkocTtu
nogHMMaeTcst BBEPX

* KonBekuus B npupoje

TosCThIi CiIOM CHera 3allMINaeT MOoYBYy OT mpoMep3aHus. [IpuunHoi sBIIS-
eTcsl IUI0Xas TEIUIONPOBOAHOCTh BO3/YXa, 3alOJHSIOIIET0 MPOCTPAHCTBO
MEXy CHe)KMHKaMU B ciioe cHera. OIHaKO HEeMOKPbITask CHErOM IT0YBa TOXKE
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HAXOJIUTCA TOJ CIIOEM BO3/yXa, IOYEMY K€ B 3TOM cllydae Mo4yBa ImpomMep-
3aet? Jlemo B TOM, 4TO HENPEPBIBHBIA MPOILIECC KOHBEKIMU BO3]lyXa Haj
MMOYBOM HEUTPAIU3YET €ro M30JUPYIOLIME CBOMCTBA. Tak, Haxomsuuicsa B
KOHTaKT€ C IMOYBOM BO3/yX BCE BPEMSI HAXOJUTCS B JIBUKECHUU: MMOJHUMALO-
HIUICSt BBEPX OT 36MJIM OTHOCHUTEIJIBHO TEIUIBIA BO3/IYX OXJIAXKIAETCs B BEpX-
HUX CJIOSIX aTMOC(Ephl U CHOBA OITyCKAETCs K 3eMJIE.

NMPUMEHUTE N3YYEHHOE

MCCINEOOBAHUE-2 * KoHBeKUUS B XXUAKOCTAX

O6opyaoBaHMe: LLIMPOKas CTeKNsHHas GaHka, xornogHas Boga

(1 nnuTp), ManeHbkas kepamuyeckasi konba, okpalLeHHas ropsiyas

Boaa (20 mn).

Xop paboTbl:

1. HanenTe B CTEKNAHHY OaHKy XOMNOAHON BOAbI Bbille cepeau-
Hbl, ‘

2. 3anonHuTe Kkepammnyeckyto Kondy oKpaLleHHOW ropsyen BO4oN /,
N NPUKPONTE e€ OTBepCTME nanbLeM. 3aTem, NOMecTMB Kooy
Ha oHo 6aHKkM ¢ xonogHowm Bogow, ybepute naneu,.

O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:

e [MoueMy okpalleHHas ropsiias Boga BbIXOAUT U3 KONObI 1 MOAHMMAETCA Ha
MOBEPXHOCTb XONOAHOW BOAbI Kak U3BEPXKEHME ByNnKkaHa?

e Kaknum cnocobom nponcxoauT Tenrnonepenayda B Habnogaemom npouecce?
OtBeT obocHymnTE.

YTO Bbl Y3HAJIN?
MNpouecc nepegayn aHepPrum CTPYSMMN XXUOKOCTU 1

rasa HasbiBaetcsa . [1OoTOKM XuakocTn n rasa, Bo- KNIOYEBBIE CITOBA
3HMKaloLLMe Npy KOHBEKUMK, HasbiBaloT . MNMpouecc ~ KOHBeKTMBHBbIE MOTOKM
KOHBEKLUW MPOJOIKaeTCa A0 HAacTynneHns . TennoBoe paBHOBecue
KoHBekuus
NMPOBEPbLTE CBOU 3HAHUA
1. MNoyemy B TBepAObIX TENAX KOHBEKLUS HE 3. Kakne npumepsl
nponcxoanT? KOHBEKUUW B Npupoae
2. Ha pucyHke nsobpaxeHa cxema KOHBEKTUBHbIX Bbl MOXeTe NpuBeCcTU?

MOTOKOB BO3y-
Xa B KOMHaTe.
O6bscHUTE, Kak
npoucxoaut
npoLiecc.

4. Toyemy Xnakoctn un
rasbl HarpesatoT
CHUN3Y?
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=
1.8. U3any4yeHne

[na okpalumMBaHUs Kene3HOOOPOXHbIX BaroHOB- "
pedpuKepaTopoB U aBTOpedpUKEPATOPOB, MUC-
Momnb3yeMblIX A1 TPaHCMOPTUPOBKM BbICTPOMNOPTS-
LLWXCA MPOAYKTOB Ha AanbHUE PacCTOSHWS, UC-
Mornb3yloT CBETMbIE LBeTA.

e [ToueMy BaroHbl-pedpmkepaTopsbl 1
aBTOpedpuKepaTopbl OKPaLLMBAIOT He B
TEeMHble, a cBeT/ble uBeTa?

MCCNEOOBAHUE-1 * DKCNepuMEHT C TensonpmeMHUKamMm

O6opynoBaHue: TENNOMPUEMHUKN (2 LUT.), PE3MHOBbLIN LUMAHT, XXMOKOCTHbIE MaHOo-
MeTpbI (2 WT.), namnsl B naTpoHe (2 wr.: 60 BT 1 100 BT), wWtatnBbI-NOACTaBKN.

Yempoicmeo mennonpuemnuxa.

. PesnHoBbINn
IIpubop, Hazvisaemvlil menionpuem- -
HUKOM, npeocmasiisem coooti
MOHKOCMEHHYIO MEMANLIULECKYIO XKunakocTHbIN
KOPOOKY YuIUHOPUYECKOU (hopMbi. MaHOMeTp
Kopobra ocnawena nnacmmaccosot
pyuKoul. Bo3oyx, naxooswuiicst 6nympu ToHKOCTeHHas
KOpOOKt, 1€2KO NOKUOGem KopooKy MSEITAHEEER
uepez mpyoxy (wmyyep) npubopa. LnnHAaputeckas
TpybKa coedursiemcst ¢ MGHOMEMPOM C kopobka
nOMOWbIO pe3uro602o uianea. Oona MnactmaccoBas
U3 NIOCKUX NOBEPXHOCHEL KOPOOKU — pyyka

uepHas Mamoeas, opyeas — benas
omnonuposanHas (a).

Xopg paboThbl:

1. YkpenuTte TennonpMeMHUKM Ha noacTtaBkax W, NOACOEAMHUB UX K MaHOMEeTpaMm C
MOMOLLIbIO LLMIAHIOB, NOCTaBbTE APYr NPOTUB Apyra pasnyyHbIMU NOBEPXHOCTSMMU.

2. MNomecTunte mexay TENONpUEMHUKAMUN HA OAMHAKOBOM PACCTOSHUU OT HUX NlaM-
ny MowHocTbo 60 BT 1 BkntounTe eé. B TeueHne 1 MUHYTLI crieauTe 3a nsmeHe-
HUSIMW YPOBHEN XMAKOCTEN B MaHoOMeTpax (MaHOMETPbl MOKa3bIBalOT AABEHNe
BO34yXxa B KOpoOKkax TeNMONPUEMHUKOB).

3. BbIknouMB nammny, 3aMeHuTe €€ Opyrow, (b)
MowHocTeio 100 BT, n noBTopuTe ONbIT.
O6paTtuTe BHUMaHWE Ha M3MEHEeHue [aB-
NeHnst B MaHOMeTpax.

4. OnyctuTe TennonpueMHWK C YepHOW no-
BEPXHOCTbIO HWXe namnbl U crieguTte 3a
NnokasaHUAMN MaHoMeTpa.
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O6cyauTe pesynbTaThl UCCNen0BaHUA:

e [ToyeMy MaHOMETP, COeANHEHHBIN K TEMONPUEMHUKY, MOBEPHYTOMY K 3aMdOKEHHOM
namne 4YepHOW MNOBEPXHOCTbIO, MOKa3biBaeT 6Gornee BbICOKOE AaBreHue, 4Yem
MaHOMETp, COEAMHEHHbIV K TEnnornpueMHUKy, MoBepHyTOMY K namne 6enon
nosepxHocTbio (b n ¢€)?

¢ Kak nameHunnocs gaBneHne B MaHOMETpax, Korga namny saameHunu gpyrou, onee
ApKON?

e K Kakum BbiBOOAM MpuBOAUT HabniogeHve 3a U3MeHeHWeM OaBfeHUs B MaHo-
MeTpe Npu pasmeLLeHN YepHON MOBEPXHOCTN TENMOMPUEMHMKA HIDKE Nnamnbl?

e Kaknm cnocobom 1 € kakon CKOPOCTbIO TENMOBas AHEPrus nepeganacs OT namnbl
TennonpuemHuky? Movemy Tennonepenaya npomsoLna Tak 6bICTpo?

* U3ayyenue

Kocmuueckoe mpocTpaHCTBO 3a mpeenaMu 3eMHON aTMochepbl — MPOCTPaH-
cTBO Mexay 3emieil u CoJHIIEM — MOKHO CUMTATh BaKyyMOM. A B BaKyyMe
nepeaavya SHEPTUU MenI0nPo8OOHOCIbIO U KOHEeKYUell HEBO3ZMOXKHA. DHEp-
I'usi, B KOJOCCAJbHBIX KOJMYECTBax rnocrymnaromas Ha 3emiito oT CojHila,
nepeaaeTcs IpyruM BUAOM TEIJIONEePEIau — U3TYUEHUEM.

* U3znyuenue — 6uo mennonepeoauu, npu KOMopom IHepzus nepeoaemcs
0Mm 001020 mena K 0py2omy nocpeocmeom ayueil (6UOUMbBIX U HeGUOUMDBIX).
W3nydenue oTnuyaeTcsi OT APYTUX BUAOB TEIUIONEPEaaud CICAYIOIIMMHI
CBOMCTBaMH:

— MOYET OCYIIECTBISATHCSA B BaKyyMe (B OTCYTCTBUHU BEIIIECTBA);

— pacmnpocTpaHseTcsl Ha OUY€Hb OOJIbIINE PACCTOSHHUS;

o KM
— pacmpocTpassercs ¢ 60110l ckopocThio (= 3 - 10° ;);

— pacrpoCTPAHSETCS 110 BCEM HAIPABIICHUSIM.

VicTOYyHUKN U3ITy4YEHHUS] MOTYT OBITh ecmecmeeHHbIMU U UCKYCCMEEHHbIMU
(coznanHbIMU TT10/1bMH ). COJTHIIE — TJIABHBIA €CTECTBEHHBIM HCTOYHUK U3ITY-
YeHUs I 3€MIIH, U3JIy4aeT U CBET, U TeIul0. ECTeCTBEHHBIMU HCTOYHUKAMU
W3ITyYCHHUS SIBIISIIOTCS CIIOCOOHBIE c8emumucsi B TEMHOTE HaCEKOMBIE, TTy00-
KOBOJIHBIE JKUBOTHBIE U JIP.
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I/ICKyCCTBCHHBIMI/I ABJIAIOTCA UCTOYHUKHU U3JTYyUCHHA, CO3JITaHHBIC YCJIOBECKOM, — JIaM-
I1a HaKaJIMBaHHWs1, KEPOCHHOBAS J1aMIla M JP.

!

° O'rpameﬂue H IMOIJIOICHUE U3TYICHUSA

BHGPFI/IH, nu3jaydyacmas TCJIOM, JOCTUTHYB IMOBCPXHOCTHU APYTroro Teija, 4ac-
TUYHO TIOTJIONIAETCS ATOH MOBEPXHOCTHIO M YaCTHYHO OTPAXKAETCS OT HeE.
BHyTpeHHs 3Heprus Tena, MOIVIOTUBIIETO YHEPTUI0 U3JIYyYEHHUs, YBEINYU-
BaeTcs U Teno HarpeBaercs. CriocoOHOCTh TOBEPXHOCTH TOTJIONIATh U OTpa-
JKaTb DHCPIUr0 MU3JIYUYCHUSA 3aBUCUT OT LIBCTA 3TOU IMOBCPXHOCTU: TCMHBIC
MOBEPXHOCTH JIy4IIe TIOTJIOMIAIOT YHEPTHI0 U3JIYYCHHUS, a CBETJIbIC JTydllle
OTPAXKAIOT 3Ty SHCPIrUIO. Br1 mornu IMMPOBCPUTH 3TO B UCCJIICAOBAHUU C I10-
MOIIBIO TEIUIONpUEMHHKA. YepHas MOBEPXHOCTh |-ro TemonpueMHUKa
Oo0JIbIIIe TIOTJIONIAET SHEPTHUIO U3ITyUCHUS, UEM OTPAXKAET ee, a Oerast moBepX-
HOCTh 2-TO TETUIONPHEMHHUKA OOJIbIIIE OTPAKACT SHEPTHIO U3ITYUYCHUS, YeM
norjiomacT, MO3TOMY BHYTPCHHSA SHCPIrud U TCMIICpATypa BO3yXa B KO-
poOke 1-ro TertonprueMHUKa YBEITMIUBAIOTCS OOJIBIIE, YeM B KOPOOKE 2-TO.
B pesynbrate u faBieHue BO3ayxa B KOpoOKe 1-ro TerionpueMHHUKa BbIpac-
TaeT OOJIbIIIE U OH CHIIbHEE TAaBUT Ha HJKOCTh B TPyOKE MaHOMETpa, TOT/1a
KaK JaBJICHHE BO3JyXa B KOpPOOKE 2-TO TEIUIONPHEMHHKA W3MEHSETCS
MEHBIIIE ¥ OH HE3HAYUTEIILHO JaBHUT HA KUJIKOCTh B TPYOKE COCTMHEHHOTO C
HUM MaHOMETpa.

Bce Tena, BHe 3aBMCMMOCTM OT WX TeMMepaTtypbl, U3nyyatoT
A A S ER S aHeprmto. Tpu HUBKMX TemnepaTtypax Tero UchyckaeT HeBMOU-
Moe usnyyeHne. C pocToM TemnepaTypbl TENO HaYMHAET cBe-
TUTbCS — BO3HMKaAET BUAMMOE M3Ny4YeHue, LUBET KOTOPOro 3aBu-
CUT OT TeMMepaTypbl: CHavana u3ny4yarTcs fydm KpacHoro LBe-
Ta, 3aTeM OpaHXeBOro, XenToro W Ap. OKCNepUMeHTanbHO
YCTaAHOBMEHO, YTO Npu TemnepaType 5800°C Teno uany4yaeT B
OCHOBHOM Iyu4M >XenToro uBeta. Temnepatypa MOBEPXHOCTU
CornHua onpefeneHa cornacHo 3TMM 3HaHKSM.
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NMPUMEHUTE N3YYEHHOE

MCCNEOOBAHUE-2

Ha pucyHke nsobpaeHbl cnocobbl
HarpeBaHUsi pyK N MeTanMyeckoro
CTEP>Hs1 OT OrHsl kocTpa. Kakumu
undpamm 0603HaYeHbl Ha PUCYHKe
crnocobbl Nnepegayv Tenna Tenno-
NMPOBOAHOCTLIO, KOHBEKLMEN U
nanyveHnem?

OTBeTbl 0boCHyMTE.

YTO Bbl Y3HANIN?

____—nepepada 3Heprum OoT OAHOro Tena gpyromy  (Bu-
OUMBIMU U HEBUOUMbBIMW). TEMHbIE U CBETIIbIE MOBEPXHO-
CTM obnapatoT pasnnyHoM _ crnocobHocTblo. Tak, Tem-
Hble NMOBEPXHOCTU Jy4lle MOrMoLaT U3ny4aemMyto aHep-
o, @ CBETIbIE NMOBEPXHOCTU NyYlle 3Ty 3HEPruio.

NMPOBEPbLTE CBOU 3HAHUA

KINKOYEBBLIE CITIOBA
Nyun
Mornowatowas
OTtpaxaeTt
U3nyyeHue

1. Yem oTnnyaeTcsa nsnyyeHne ot gpyrux cnocobos Tennonepenaym?
2. MNoyemy neTom npeanoyMTatoT ogeBatb 6enyo oaexay, a 3uMoi — ogexay

TEMHOro upeTta?

3. Nouemy cHer, NOKPbITLIN Caxel, TaeT BbICTpee YNCTOro cHera?
4. Kakas nouBa 6bicTpee nporpeaeTcs COMHLEM: YEPHO3EM UIK KpacHO3eM?

OTBeT 060CHYyNTE.

YNPAXHEHUE-2

1. Ha pucyHke un3obpaxeH Tepmoc B paspese. OH
COCTOUT 13 KONObl C ABOWHBIMW CTEHKaMW, BO3OYyX
MeXay KOTopbiMM OTKadaH. [MoBepXHOCTb KOnbbl
NnokpbiTa GnecTawmMM MeTannmMyeckum crnoem, a
cama Konba nomeLleHa BO BHELLHUIA KOpMycC.
Moyemy konby u3roTaBnMBalT C OBOWHBLIMU CTEH-
KaMu 1 NoKpbIBaOT GrecTawmum crioem?

2. HekoTopble NTuubl, Hanpumep dasaH, TeTepes, Ky-
ponatka v Ap., 3apblBalOTCA B CHEr M MOryT nps-
TaTbCA B HEM HECKOSbKO CyTOK. Moyemy nTuubl He
MEP3HYT B TaKUX YKPbITUSX?
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3. MNoyemy B crnyyasx, M300paKeHHbIX Ha PUCYHKaX, PYKN HE OLLYLLAT BbICOKYH TEM-
nepaTypy Bo3ayxa (a) n Bogpl (b) B HarpeBaembix npobupkax? OTBeT 060CHYNTE.

]

4. OgHoM U3 OCHOBHLIX MPobGnemM mnccrnegoBaTenen ApKTUKM SBMASIETCS 3alyuTa oT
CUNbHbLIX MOPO30B. MaBHyto ponb B 6opbbe ¢ xonoaom urpaeT ogexaa nonsip-
HVYKa. 3amMep3HEeT YerioBEK HA MOPO3e MMM HET, 3aBUCUT OT CMOCOOHOCTU ero
ofexabl COXpaHATb Tenno.

I eonpoc. 113 kakux mamepuarios criedyem wumb 000y MonsipHUKa?

Il eonpoc. Ymo moxxem cnyxump 0dex0ol nonspHuka? Beibepume omeemsi «Ja»
unu «Hemy.

1 | HelnoHoebIl KOMOUHE30H C KartWwoHOM C HarnornHumesnem | 0a /Hem
U3 nebsixbe20 nyxa
2 | Bproku, pybawka u wapg, cluumele U3 WeKosol mKkaHu Oa /Hem
3 | lMnomHo npunezarouwjue KoxaHble myghnu Oa /Hem
4 | AybneHka Oa /Hem
5 | KoxaHbie nepyamku 6e3 mexa u nodknadku Oa /Hem
6 | Uanka u nepyamku, cesisaHHbIe U3 wepcmu Oa /Hem
1l eonpoc. Ho opexaa Heponro 6epexeT TeNno Yyenoseyveckoro Tena. Ecnv nonsp-

HUK OKa3blBaeTCs B Ype3BblHaNHOW CUTyauun Mop OTKPbITbIM HEGOM MpPOJOIKM-
TenbHOe BpeMsi, Hanpumep 2-3 cyTok, TO eMy 006si3aTenbHO CriefyeT coopyamTb
Xunuiwe. EOMHCTBEHHBIM CTPOUTENBHBIM MaTepuanoMm B ApKTUKE SBRSIETCA CHET.
Emy nerko npuaatb Heobxoaumyto hopmy, HO camoe FfaBHOE 3TO TO, YTO BHYTPU
Aoma u3 cHera temnepaTtypa 6yaet Ha 15 — 20°C Bhblle, YEM CHapPYXMW.

[Mo4yemy cHeXXHble cmeHbl Mo2ym rpodosmKumernsHoe spemsi cbepeecamb mernio?
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OBOBLIAKOLWWE 3A0AHUA

1. Kak u3aMeHATCA BHYTPEHHAA 3HEPrusa U Temnepartypa Tesia, eCiivm OHO 60nb-
e u3ny4yaeT 3Hepruo, Yem nornowjaeT?

A) BHYTpeHHSIS1 aHEPrust yBEMUUNTCS, TEMMNepaTypa yMEHbLUIMTCS.
B) BHYTpEHHSAS 3HEPTUS YMEHBLUWUTCS, TEMNepaTypa yMEHbLUUTCS.
C) BHyTpeHHSIS1 aHEPTMSl YBENUUUTCS, TEMMNEpaTypa yBENUYNTCS.
D) BHyTpeHHsIs1 SHEPrUSi YMEHBLUMTCS, TeMNepaTypa yBeNMuuTcs.
E) BHYTpEHHSASI 3HEPTUSI U TEMMepaTypa Tena He U3MEHSITCS.

2. Kak uaMeHUTCSl BHYTPEHHSISi 3HepPrusi KaXxxaoro M3 AByX Ten TemnepaTtypamu
20°C (I reno) u 65°C (Il Teno) B pe3ynbTaTe TennnoobmMeHa Mexay HUMKU?

A) BHyTpeHHsia aHeprus | Tena yBenuuuTcs, BHYTPeHHNAS aHeprus |l Tena
YMEHbLLMNTCS.

B) BHyTpeHHSAst aHeprus | Tena yMeHbLNTCS, BHYTPEHHASA aHeprus |l Tena yse-
nnunTes.

C) BHyTpeHHs4 aHeprusi | Tena He N3MeHUTCS, BHYTPeHHsAs aHeprus |l Tena
YMEHbLLMNTCS.

D) BHyTpeHHsist aHeprus | Tena yBenmuuTcs, BHYTPEHHSAS aHeprus |l Tena He
N3MEHUTCA.

E) BHyTpeHHsAst aHeprua u | Tena, u |l Tena He n3ameHuTcs.

3. 3anuwuTe B ckobke «B», ecnu npeanoxeHue BepHoe, U «H», ecnu oHo
HeBepHoe.

e Boga 1 nep coctosiT U3 0AMHAKOBbLIX MOriekyn — (...)
e ATOMbI COCTOSIT U3 Moneky”n — (...)

e MacnsiHoe nATHO, pacnnbiBadCb Ha NOBEPXHOCTU BOAbl, MOXET 3aHATb
Npon3BOSibHYHO Nowab NOBEPXHOCTU — ()

e BelyectBa cocToAT 13 YacTuu, cnabo pasnmyaeMbix HEBOOPY>KEHHBIM rNasoM
e OOBbEM rasa npu HarpeBaHuM yBENMYMBAETCS, TaK Kak Mnpu 3Tom
yBenu4ymBaeTcs 06bEM Kaxaon monekynbl — (...)

e TBepable Tena npu HarpeBaHUN yMeHbLLakTCsl B 06bEMeE — (...)
¢ Monekynbl BOOSHOrO napa oTnu4aroTcsl OT Monekyn Bogbl — (...)

e Oxnaxpascb, XXMOKOCTU YMeHbLUatoTCs B 06bEME, Tak Kak yMeHbLUaeTCsl
paccTosiHue Mexay Ux morekynamm — (...)

° I'Ip|/| HarpeBaHUN Ten pacTteT CpeHAA KUHETUYECKaA SHePrma nx Monekyn —

e a3, HAXOAALLMINCS B 3aKPbITOM ABYXNIMTPOBOM COCYAE, MOXET 3anoNHUTb
NATUNAUTPOBLIN cocyd — (...)

e [loTeHumnanbHasa n BHYTPEHHAA SHEPINA MAYa, 6p0LLIeHHOFO BEpPX, yBenm4nBaeTcA,
a €ro KNHeTn4eCKad sHeprud npum 3TOM yMeHbLUaeTCA — ()

e [loTeHUManbHas 1 BHYTPEHHSIS 3HEpPrvs Msiya, GPOoLLEeHHOro BHU3 ¢ GankoHa 8-ro
aTaxa, yBenuMUYnBaeTCsl, a ero KMHeTu4eckas aHeprus ymeHbLuaeTcs — (...)
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4. OTmMeTbTe COOTBETCTBYIOWME Undpbl B Auarpamme BeHHa.

1- OCyLLEeCTBIIAETCA CTOJIKHOBEHUAMU MOJIEKYJ1 CONPUKaCaLWNXCA TeNn 1
obMeHOM 3Heprmel7| Mexay HUMNU.

2 — BO3HUMKAET BOKPYT MPOU3BOSBLHOIO Tena U pacnpocTpaHsaeTcs U B cpeae, U B
BaKyyMme.

3 — BuA Tennonepenayu, 3akovatoLLMnCs B U3MyYeHUN SHEPrun OYeHb Harpe-
TbIM TErIOM, PacrnpoCTPaHEHUM ITOTO M3MyYeHWst WU MOrMOWEHUN MeHee
HarpeTbIM TEMOM.

4 — OCyLLEeCTBNAETCA CTOJIKHOBEHUAMU MOJIEKYIT U obmeHoM 3Heprmel7| mMexay
MOJiekynamm yacTten ogHoro Tena.

5 — NnpuBOANT K U3BMEHEHNIO BHyTpeHHeIZ QHEeprmn Ten.

Usnyuenue Tennonposoonocmu

5. CpepgHsasa TemnepaTtypa Bo3gyxa B 3uMHMe Mmecsubl B LLlekn paBHa -5°C, a B
neTHue Mecsiubl +28°C. Bbipa3uTe aTu TemnepaTtypbl B KelibBUHaX.

A) 278 K 1 301 K.
B) 278 K 1 245 K.
C) 268 K 1 301 K.
D) 268 K 1 245 K.
E) 5Ku29K.

6. Camup n Ap3y crnopsiT 0 TOM, KAKUM CNOCOGOM MOXHO ObiCTpee oxnaguTb
OyTbINIKY C rasupoBaHHoOW Bogoi. CaMup cuuTaeT, YTO Jyylue NOMecTUTb
OyTbiNIKy B CHer, Ap3y — B u3aMernb4eHHbIN ned. KTo U3 Hux, no-Bawemy,
BbinrpaeT cnop? OTBeT 06OCHYyMTE.
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2.1. KonunyecTBO TENnoThbl

YUT06bl cCOrpeTb OCTHIBLUMIA B YallKe Yalr, Mbl 06bIMHO Jo6aBnsem K HeMy
HebonbLUoe KoNMYecTBo knnaTka. Mexay Yaem B vallke n gobaBrneHHbIM K
HEMY KUMSTKOM MNPOUCXOAUT TEMMOOOMEH, MPOAOKaLWMIACA OO0 Bbl-
paBHMBaHWS UX TeMMepaTyp. OTOT NPOLLECC CONPOBOXAAETCH UBMEHEHNEM
BHYTPEHHMX SHEPrUiA, y4acTBYHOLLMX B TEMNOOOMEHE KNOKOCTEN.

¢ Kak nameHseTcs BHYyTpPEHHSAS
3Heprusi vasl B yawke u gobdae-
MEeHHOro KMnATKa npu Tennoob-
MeHe: BHYTPEHHSAS SHeprus Ka-
KOro U3 HUX yMeHbLUAeTCs, a Ka-
Koro yeenuuusaetca? [Novemy?

e MOXHO N1 onpeaenuTb Konuye-
CTBEHHYIO Mepy YBENMUYEHUS UK
YMEHbLLEHUSI BHYTPEHHEN 3HEp-
TN XXNOKOCTU?

N3menenne BHyTpeHHEH SHEPTUU B TIPOIIECCE TEINTIOOOMEHA XapaKTepPU3yeT-
cs1 GU3MYECKOI BETMYMHON, HA3BIBAEMON KOIUYECBOM Meniomul.

* Konuuecmeo mennomel — 3mo Inepeus, NOIY4eHHAA UIAU OMOAHHASA
menom npu menjaonepeoaue.

KonuyecTBo TemnoTel 0603Ha4aeTcst OykBoit Q , eAMHUIIEH €T0 U3MEPEHUS B
CU sBasieTcst AKOYJIb:

[Q] =1 Jbx.

CyliecTByeT BHECUCTEMHAsA eAVHMLA N3MEePEHUs KonuyecTsa
3HAETE J1N TennoTbl, Ha3biBaemas Kasopuel. Kanopus — konunyecTtso Ten-

Bbl? noTbl, HeobxoanMoe AN HarpesaHna Boabl maccon 11 Ha 1°C.
Mexqay Kanopuen n gxoynem cyLecTByeT crieyloLiee COOTHO-
LeHue:

1 kan = 4,19 JIx.
Kanopusa (unn knnokanopusi) obblMHO MCMonb3yeTcs Ans onpe-
OerneHns aHepreTM4eckom LEHHOCTU NULLEBBLIX NPOAYKTOB. Tak, Ka-
NOPUMHOCTE MWLM ONpedenseTcs KOnMYecTBOM TenmnoThl, Bbl-
pabaTbiBaeMblM OpPraHM3MOM MNpPU YCBOEHWM Pa3fUYHbIX KOMMO-
HEHTOB CbeAeHHON NuLLM: BENKOB, XX1POB U YreBOJO0B.
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° OT 4ero 3aBHCHUT KOJHYECTBO TEIJIOTHI?

NCCNEOOBAHUE-1 » Kak KONnu4yecTBO TennoTbl 3aBUCUT OT MaccChbI?

O6opyaoBaHue: nabopaTtopHble ctakaHbl (300 mn, 2 wrt.), konbbl (150 mn, 2 wr.),

NpoBKM C OTBEPCTUAMU OJ19 TEPMOMETPOB (2 WT.), ropsyvasa Boga (500 mn), Boga kom-

HaTHon TemnepaTypbl (300 r), nabopaTopHble TEPMOMETPbI (3 LWT.).

Xop paboThbl:

1. Hanente B ogHy 13 kon6 100 r, a B gpyryto 50 r BOAbI 1,3aKpbIB KONBbI NpobKkamu,
rnomecTuTe Mx B nabopaTopHble CTakaHbl.

2. OnycTuTe TepMOMETPbI B KONObI, NOAOKANTE 1-2 MUHYTbI U OTMETbTE HayarnbHbIe
TemnepaTypbl XUAKOCTEN (a).

—y

N ]

3. Haneiite B nabopaTopHble cTakaHbl OAMHAKOBOE KONIMYECTBO ropsiyeit BoAbl TEM-
nepartypou 85 — 90°C n npoHabnoganTte B TeYeHne 2-3 MUHYT 3a NokasaHUsiMu
TEPMOMETPOB.

O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:
e B kakow u3 gByx kond npu nony4yeHnn MMM OAMHAKOBOIO KONMYECTBA TEMMOThI
BOAa Harpernacb 6bicTpee?
e K kakomy BbIBOOY NPUBOAUT SKCMEPUMEHT: OT Y€Ero 3aBUCUT KONTMYECTBO TEMMO0-
Thbl, NepefaHHOE JaHHOW XXUAKOCTU AN HarpeBaHus e€ 4o onpeaenieHHon TemM-
nepaTypbl?

Kak rmokasasno uccieoBanie, HECMOTPSI Ha TO, YTO KOJIOBI C BOOH MOJTyda-Jiu
B T€UEHHE OJTHOTO U TOTO )K€ BPEMEHU OJJHHAKOBOE KOJMUYECTBO TEILIOTHI, KOJIOA
C BOJIOM OOJIBIIIEH MacChl Harpeaach MEHbIIE KOJIOBI ¢ BOJIOW MEHBIIICH MacChI.
o Konuuecmeo menyiomovl, He0OX00uUMOoe 0Jisl Haepesanusi OAHHO20 meia 00
onpeoeneHHol meMnepamypbl, 3a8UCUM 0N MACCbl IMO20 Meid.

OT0 0O3Ha4acT, 4TO IpHU 00UHAKOBOM UBMEHeHUU memnepamypbl mejl pas3iud-
Hol MACChbl, U32O0MOBJIEHHbIX U3 00UHAKOBO20 Mamepuaia, meno bonvuel
macceovl noayvaem OonbULee KOTUYeCcmeo meniomai.
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MpumeyaHue.

VI3meHeHne npon3BOosibHOM
¢om3nyeckon BENNYMHbI
0603Ha4valoT 3arnaBHoOn
rpeyveckomn GykBom
«genbTa» (A) nepea

[Tpu oOpaTtHOM IpoIIECCEe BBIMOIHACTCS Ta Ke
3aKOHOMEPHOCTb:

o [Ipu oxnaxcoenuu men pasiuiHol MAaccol Ha
00UHAK08YI0 memnepamypy meino 0Ooavuiel
maccoel omoaem OKpyscarouum menam 6ojb-
uiee Koauuecmso meniomol.

3HaKOM U3MEHsIIoLLENnca
BenuuuHbl. Hanpumep,
€Cnn HavarnbHasi TeM-
nepaTypa Tena 6bina t,, a
nocne tennoodmMmeHa ctana
paBHa t,, TO U3BMEHeHNe
ero Temneparypbl
OTMeYaeTCs Kak:

At =t, —t;.

— B kakom ciyuae TpeOyercs Oosbliee Koiu-
YECTBO TEIUIOTHL: MPHU HArpeBaHUM HEKOTOPOH
Macchl BOJBI, B3ATOW MpPU KOMHATHOW TeMIle-
patype (Ham.: t1=18°C), no Temneparypsi 50°C,
WIN TIPU HAarpeBaHWW TAKOW K€ Macchl BOJBI,
B3STOW IPU TOW K€ TEMIIEpaType, N0 TEMIIE-
patypsl 100°C? KoneuHo ke, BO BTOpOM Ciiy4ae
TpebyeTtcs Oomblliee KOMUYECTBO TEIUIOTHL.

B sToMm cinyuae Temneparypa BoJbl U3MEHUTCS
00JIbIIIe, YeM B IIEPBOM CITyvae:
Ati=t2—t1 = 50°C—18°C = 32°C

At, = t, — t; = 100°C — 18°C = 82°C.

o Konuuecmeo menniomsi, HeobXxooumoe Ojisl Ha2pesanus meid, 3a8Ucum om
U3MeHeHUs. memMnepamypuvl meida.

— JIns HarpeBaHUs KaKOTO W3 ABYX T€J OJIMHAKOBOM MAacCChl C OJIMHAKOBBIMHU
3HAQYCHUSMU HAYaJIbHOW TEMIIEPATypbl 4O OAHOW U TOM K€ KOHCYHOU TEM-
nepaTypsl TpeOyeTcst 6osbiiee koaudecTBO TerioThl: 200 T Boab! niau 200 T
10JICOJIHEYHOI0 Maca?

OnBITHI MOKA3bIBAIOT: YTOOBI U3MEHHUTh HA OJIMHAKOBYIO BEJIMYUHY, TEMIIe-
paTypy ABYX TeJl OJUHAKOBOW MaccChl, MU3rOTOBJIEHHBIX W3 pa3HbIX MaTe-
pHaJIoB, UM HEOOXOIMMO TepenaTh pa3iuyHOe KOJIMYECTBO TEIUIOTHL. ITO
03HAYaeT, uTo:

o Konuuecmeo meniomsl, Heobxooumoe 015 U3MEHEeHUs. memnepamypbsbl meja
Ha onpedefzeHHyro 6eIUYURY, 3aeUcunt om poda eeuecmed, Uz KOmopozco OHO
Uu320Mo0e6JIeHO.

Takum oOpazom:

o Konuuecmeso menJjionisbl, Heobxooumoe 0is Hacpeesanust meja (wzu 8bloeIs-
oweecs mejiom npu eco OX]ZCZD!CO@HZ/[Z/[), 3aeucum om maccsl mejd, om usme-
HEeHUs eco memnepantypsl U om poda eeujecmed, U3 KOnopoco OHO U320-
MmMO6JIEHO.
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NPUMEHUTE N3YYEHHOE

MCC”EHOBAHME-Z ¢ KonnyecTtBo TennoTbl 3aBUCUT OT TOro,
U3 KaKoro BewjectBa COCTOUT Terno

O6opynoBaHue: nabopartopHble ctakaHbl (300 mn, 2 wr.), konodbl (150 mn, 2 Wwr.),

NpoOKu1 ¢ OTBEPCTMAMK A1 TEPMOMETPOB (2 WT.), ropsdas soga (500 mn), pactu-

TenbHoe mMacno KomHaTHou TemnepaTypsbl (100 r), Boga KOMHaTHOW TemnepaTypbl

(100 r), nabopaTopHble TepMOMETPbI (3 LUT.).

Xop paboTbl:

1. Hanue B ogHy 13 kon6 100 r pactutensHoro macna, a B gpyryto 100 r Boapl,
3aKponTe UX Npobkamu n NomecTuTe B NabopaTopHble CTaKaHbI.

2. OnyctuTe TepmMoMeETpbl B KONbbI Yepe3 oTBEPCTUS B Mpobkax u, nogoxaas 1-2
MUHYTbI, OTMETbTE HavarnbHble TEMMepaTypbl Xugkocten B konbax (b).

3. HanewTe B nabopaTtopHble CTakaHbl 0AMHAKOBOE KONMYECTBO ropsiyer Boabl (Temne-

paTtypbl 85 — 90°C) 1, NoAOXKAaB 5 MUHYT, OTMETbLTE NOKa3aHUss TEPMOMETPOB (C).

'\

-

PactiTensHoe *

macno

O6cyauTe pe3ynbTaThl MCCIeAOBaHUS:

e B aTOM 3KkcneprmeHTe 0Genm konGam ofHOBPEMEHHO ObINO NepefaHo OauHaKo-
BO€ KONMYECTBO TennoThl. YTo Bbl HaGnoganu npu aTom?

e OT 4ero 3aBUCUT KONMYECTBO TEMOThI, NEPEfAHHOE AaHHbIM KUAKOCTSM Anst
HarpeBaHus X [0 onpeaeneHHon TeMnepaTtypbl?

YTO Bbl Y3HAJIN?

JHeprva, NonyYeHHasa unm oTaaHHas Tenom B npouecce
Tennonepenayn, HasbiBaeTcs . KonmyecTso TennoThl,
HeobXxoanMoe Ans HarpesBaHusa Tena (MnNu Bblaensemoe

KNMOYEBBIE CJITOBA
KonuyecTtBo Tennotbl

Macca
npu ero oxnaxpaeHwuu), 3aBUCUT OT __ 3TOro Tena, Popa BewecTsa
Tenau __, U3 KOTOPOro OHO COCTOUT. N3meHeHue TemnepaTtyphbl

NMPOBEPbLTE CBOU 3HAHUA

1. Kakas dmanyeckasi BenuumHa xapaktepusyeT U3MEHEHNE BHYTPEHHEN SHEprun Tena
npu Tennonepenaye?

2. NoyeMy n3ameHeHne TemnepaTypbl TeNa CONPOBOXAAETCA UBMEHEHNEM Er0
BHYTPEHHEN 3HEPrun?

3. OT Yero 3aBUCUT KONMYECTBO TEMMOThI, BblAENSEMOE TENOM MPU OXNaxaeHnn?

4. Kakne egmHuLbl KONnM4ecTBa TENNOTbl Bbl MOXETE Ha3BaTb?
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2.2. YopenbHaa TennnoeMKoCcTb

Ou3nyeckre CBONCTBA BOJBI ACTAIOT
€€ OJJHIM U3 JIy4IINX CPEACTB OOpPb-
OBI C IMOXKapamm.

I’ v V:.,H e Kakue cBolcTBa BOJIbI HCIIOJIb-
ir . 3YIOT Ju1st GOpBOBI ¢ TToKApOM?

. . " Benencreue Tex ke huznyeckux
CBOWCTB BOJIBI KJIMMAT BOJIN3HU O0JIB-
[IUX BOJIOEMOB, HAIIPUMED, BJIOJIb Oa-
KHMHCKOTO OyJbBapa, ObIBaeT
OTHOCHUTEIBHO MSTKHM.

e [louemy Ha TeppUTOpHUAX BOIU3U
OOJIBIINX BOJOEMOB JIETOM HE
OYCHb XKAPKO, a 3UMOI HE OUYCHb
XOJOIHO?

WCCNEQOBAHME-1 * Kak konnyecTBO TensoTbl 3aBUCUT OT MaccChbl
M U3MEeHeHUA TeMnepaTypbI?

OKcneprMMeHTanbHO YCTAHOBMEHO, YTO Af1S MOBLILEHUSA Temmne-
paTtypbl 1 kr Bogbl Ha 1°C TpebyeTtca 4200 [k, a onsa NoBblLIEHWS
TemnepaTypbl 2 Kr Bogbl Ha 1°C TpebyeTca 8400 [Ix konuyecTtBa
TennoTbl. Takke YCTAaHOBIEHO, YTO ANdA HarpeBaHus 1 kr kepocuHa Ha 1°C Tpe-
oyeTcs 2100 [x konuyecTBa TeNnoTbl, a ANA HarpeBaHusa 2 Kr kepocuHa Ha 1°C

Tpebyetca 4200 [Ix konnyecTBa TennoTbl. Kak Konn4ecTBo TeNnoThl, Tpebyemoe
Ona HarpeBaHuaA Tena, 3aBUCUT OT ero Macchbl?

OKcnepuMeHTanbHO YCTAHOBMEHO, YTO AN MOBbILWEHNA Temmne-
patypbl 1 kr Bogbl Ha 10°C TpebyeTcsa 42 000 [Ox aHeprum, a ons
HarpeBaHus 1 kr kepocuHa Ha 10°C TpebyeTca 21 000 Ik aHeprum.
YuunTbiBasd 9TV AaHHbIE N JaHHble Npeablaylien 3aaadn, oTBeTbTE Ha BOMPOC: Kak

KONMYecTBO TeNnoThl, TpebyeMoe ANns HarpeBaHusa Tena, 3aBUCUT OT U3MEHEHUS
ero TemnepaTypbl?

KonudecTBO TEmnoTel, HEOOXO0AMMOE JIJIsl HATPEBaHUS TeJIa, MPSMO MPOTIOP-
[IMOHAJIBHO MAcCe HarpeBaeMoro Tejia U M3MEHEHHUIO €ro TeMIIepaTyphi:
Q~mAt
17011
Q = cmAt = cm(t, — ty).

42



3nech Q — KOJIMYECTBO TEIIOTHI, M — Macca Teja, 7 — HadalabHasi TEMIIepaTy-
pa Tena, f£2— ero KOHeYHas TeMIepaTypa, € — KO3 GHUIMEHT IPONOPLUOHATb-
HOCTH, Ha3bIBAEMBIH y0e1bHOU MenI0eMKOCMbIO 6eujecmea.

dopmyna EanHuua namepeHus
Q Tk Tk
Cc=—F—"—"— = =
m(t; —t1) [e]=1 Kr - °C 1 kr-K
OnpepgeneHue OnpepgeneHune

YaenbHast TEII0eMKOCTh — (pr3HYecKas Be-
JIMYMHA, YHUCIICHHO PaBHAs KOJIMYECTBY Tell-
JIOTBI, HEOOXOMMOMY JUTSl HarpeBaHus | Kr
nansoro Bemectsa Ha 1°C (wm Ha 1 K).

Jbx
lﬁ — ylielbHas TEIIOEMKOCTb TaKOI'O Be-
-

IECTBa, IS HarpeBaHus | Kr KOTOporo Ha
1°C (umu 1K) emMy HEoOX0MMO TiepeiaTh
KOJIMYECTBO TEIUIOTHI, paBHOE 1 J[x.

YL[GJIBHaSI TCIIJIOEMKOCTL 3aBUCHUT OT pOoJia BEUIECTBA, U3 KOTOPOTO U3IrOTOB-
aeHo teno. B tabnuue 2.1 gaHbl SKCIIEPUMEHTAIBHO ONPE/ICIIEHHBIE Y IEb-
HBIC TCINIOCMKOCTU HCKOTOPBIX BCIHICCTB.

Ta6nuua 2.1. YaenbHasi TENI0EMKOCTb HEKOTOPbIX BELLECTB

BemiectBo c, dil BemectBo c, il BemectBo c, JR
Kr - °C Kr - °C Kr - °C
30110TO 130 Crans 500 Bozayx 1000
Pryts 140 Uyryn 540 Pacirenbroe 1700
Macio
Cauner 140 Kamenn 800 Bopsinoit map 2000
Onoso 230 Crexio 840 JIén 2100
Cepebpo 250 Mpamop 840 Kepocun 2100
Menp 400 Kuprnng 880 Cnupt 2500
Kenezo 460 AroMuHIT 920 Bona 4200

dusnueckas BCJIMYMHA, paBHAA NPOU3ZBCACHHUIO MACChl TCJIa HA YJACIbHYIO
TCIINIOEMKOCTDb BCIICCTBA, U3 KOTOPOI'O COCTOUT TCJIO, HA3BIBACTCA menjio-

emxocmoio mena (C):

C=cm.
Tennoemrxocmo — puzuueckas 6enUyUNA, YUCTEHHO PABHAs KOIUYeCmsy men-
JIOmMbl, NOMPAUEeHHOMY Ha Hazpesanue oannozo mena Ha 1°C (unu na 1K).

=2
(t; —t1)
E)II/IHI/IIIa U3MCEPCHHUA TCIIJIOCMKOCTH TEJ1a:
K K
[C] =&= 1'ﬂ = 1'H__
[tz - tl] OC K
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BHumanue! dopmyna Q = cm (t2 — t1) No3BONSAET BLIMUCAUTL N KONUYECTBO
TennoTbl, BbiAenseMoe TeroM Mpu ero oxnaxaeHun. Tak Kak Ko-
HeyHas Temrepartypa Tena tz2 Mpu OXnaxaeHUn MeHblle ero Ha-
YanbHOW TemnepaTypsbl t1, TO U3MeHeHne TemnepaTypbl Tena o6y-
OeT UmeTb oTpuuaTenbHOe 3HayeHne, YTO yKasbiBaeT Ha yMeHb-
LUEeHMe BHYTPEHHEeW aHeprumn Tena.

Kak BvaHO v3 Tabmuubl 2.1, ydenbHas TennoemKoCTb BOAbI

OonblUe TEMMOEMKOCTU APYrnX BellecTB. [1oaTomy netom B6nn3M

6onbLUMx BogoemMos (Kacnunickoro mopsi) He BbiBaeT OYeHb XKapko

— BOAa, nornoLas 60nbLIoe KONMYeCTBO TEMMOThI, HarpeBaeTcs,
B pe3ynbTaTe 3TOro Bo3ayx Ha bepery ctaHoBUTCS npoxragHee. 3MMON, Ha-
0060opoT, Mope, OCTbIBasl, OTAAET OrPOMHOE KONMMYECTBO TEMMOTbl OKpYKa-
oWen cpeae 1 B NpuOpexHbIX panoHax KnumaT OblBaeT msrye no cpas-
HEHWIO C APYrMMM PErMOHaMM.

NMPUMEHUTE U3YYEHHOE

NCCNEOQOBAHUE-2 e Pewunte 3apaumn

1. Ha ypoke cusukmn yuntens npegnoxun Acudy, Bacudy n Aracudy Beibpatb 13
pasHbIX MeTanMM4yeckux LMNNMHAPOB OAMHAKOBOW MaccChl, HarpeBaeMblX OAHUM U
TEeM e HarpeBaTeneM, ToT, KOTopbl BbicTpee HarpeeTcs oT Temnepatypbl 20°C
no Ttemnepatypbl 60°C. Acud BbiOpan crtaneHow, Bacudg — antomuHmeBbIn, a
Aracnd — megHbIN LMNnHAP.

| Bonpoc. KTo u3 y4yeHnkoB BbIGpan mMeTans, KOTopbi ObiCTpee HarpeeTcs, a KTo

caenan HenpaBuIbHbI Bblibop? OTBET 060CHYIMTE.

Il Bonpoc. B kakon nocrnegoBaTenbHOCTM NO GbICTPOTE OCTbIBAHMSA NPOU30OMAET

oxnaxgeHue atux uunuHgpos ot 60°C go 20°C? Mouemy?

2. Kakoe konm4ecTtBO TensnoTbl NOTpebyeTca ANs HarpeBaHus cnupTa Maccom 2 Kr
oT Temnepatypbl 18°C go TemnepaTtypbl 43°C?

OaHo PeweHue BbluncneHus
m = 2 kr, Q =cm(t, —ty). Q =2500-2-(43 —18) x
2 - }ég x Kf[.”f,c - xr-°C = 125 000k = 125 KJDx.
Ik
Cennpr = 2500 —oC
Q—? OTtBeT: 125 K/X.

3. na HarpeBaHusa Tena Maccoi 0,05 kr Ha 200°C noTtpebosanock 4 kX Konu-
yecTBO TennoTtbl. OnpenennTe, N3 KaKOro BeELECTBa U3rOTOBIIEHO TENO.
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YTO Bbl Y3HAIN?
lMepeHecuTe cxemy B paboyme NUCTbl U BMECTO TOYEK BnvLwmTe hopmynbl 1 eaun-
HuUbl namepeHns B CY ansg coOTBETCTBYIOLLUX (PU3UHECKUX BEMMNYMH.

KonunyecTtBo

TENNOTbI

e . ]

TENO0EMKOCTb ]

NMPOBEPbLTE CBOU 3HAHUA

1.410 Ha3bIBAKOT yAENbHON TEMMOEMKOCTLIO?

2.Yto siBNgeTca eanHuLen namepeHus yaenbHonm tennoemkoctn 8 CA?

3. Kakoe n3 gByx Ten Bblgenut 6onbluee KOMYecTBO TEMMOThI MPU OCTbIBAHUU OT
100°C po 20°C: uyryH maccon 200 r unv Boga Ton e macchbl?

2.3. TennoTta cropaHusi TonnmBea

PasnnyHble Buabl TonnvMea SBNAKTCS OCHOB-
HbIMW UCTOYHUKaMWU 3HEPrmnn, UCrosib3yeMbl-
MU B 6bITy, Ha Npon3BoACTBE U B TPAHCMNOpPTE.
Ha puUCyHKe npuBeaeHbl OaHHblIE O KOJn-
4YyecTBe TemnnoThbl, BblAENALWEMCA Npu nos-
HOM CropaHuu 1 kr pas3nnyHbIX BUOOB TOMJN-
Ba:

co, H,0 o, o, H,0

BbiTOBOM
ras

KameHHbI Bopopopa

yronb

Q=2,9-10"x Q=32 -10"x Q=4,4-10"Ix Q=12-10"x

e [Moyemy oouHaKOBbIE MACChl pasfMyYHbIX BUAOB TONMMBA BbIAENSIOT NPY MNOSTHOM
cropaHum pasnmMyHoe KOM4YecTBO TENNOThI?
e Kakow 13 aTnx BMAOB TOMNNMBA CUMTAETCA caMbiM peHTabenbHbIM? [ovemy?
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WCCNEOOBAHME-1 * Konun4yecTtBo TennoTbl, Bbigensemoe npu
cropaHuvmn Tonnuea

YCTaHOBMEHO, YTO Npu NOIHOM cropaHum 1 kr 6eH3nHa BbigensaeTcs
44 - 10° [ konuyectsa TensoTbl, a MpW MOSIHOM CropaHun 2 Kr
GeHavHa BblaensaeTca 88 - 10° [k aHepruu.
Mpv NonHOM cropaHnm 1 Kr cyxux Apos BbiaenseTcs 11 - 108 Jlx aHepruum, npu non-
HOM CropaHuu 2 Kr Cyxux OpoB Bblaensetcs 22 - 10° Jlx konuyectsa Tennotbl. OT

4Yero 3aBUCUT KOJTMYECTBO TensoThbl, BblaendemMoe npn nofiHoOM CcropaHumn pasnnd-
HbIX BMAOB TOMNMBa?

Cy1miecTByIOT pa3iMyHble BHJbI TOIUIMBA: HEPTh, KAMEHHBIA yrojb, pOBa,
TOp®, MPUPOJIHBIN Ta3, COUPT, OCH3UH, AU3EIbHOE TOIUIMBO, MOPoX u Jp. Ho
B OBITY BBIFOJIHEN HMCIIOJIB30BaTh T€ U3 HUX, KOTOPBIE IIMPOKO pacrpocTpa-
HEHbl B IPUPOJE, JETKO JOOBIBAIOTCA U TPAHCIOP-
TUPYIOTCS, BBIIEISIOT IPU COKUTaHUM OOJIbLIE Teria
Y MEHbILIE BPEIHBIX OTXO/I0B.
® Duepzuio, gvloenaeMyIo npu ROTHOM C2OPAHUL MON-
J1U6A, HA3bIEAIOM MENTIOMOU C2OPAHUA MONIUBA.
AHanu3upys AaHHbBIE UCCIIEI0BAHUS, BBICHSAEM, UTO
TEIUIOTa CrOpaHMs TOILUIMBA 3aBUCUT OT BUJIA TOIUIMBA
U €r0 MacChl:

Q = qm.
3necs Q —mennoma ceopaHusi MONAUEA, M — MACca
Monaued, q — yoenibHdas menjioma ccopanus moniusd.
VY aenbHas TemI0Ta CropaHus TOIUIMBA — (pU3MUYECKas BEIMUYMHA, ONpPEIes-
I01as pa3Inyue MEX1y dHEPTUsAMH, BbIIEISEMBIMU IIPO IOJIHOM CTOPAHUU
Pa3IUYHbBIX BUJIOB TOIUIMBA OJMHAKOBOW MAaCChI:

dopmyna EavHnua namepeHums
_Q L Ax
q=_- lq] = 1;-
OnpepgeneHune OnpepgeneHue

K
YieibHast TeNJI0Ta CropaHust TOIMBA — | 1 2% yrominag temora cropaius Takoro
¢busnueckas BeNMUYMHA, YHCICHHO paBHAs K
KOJIMYECTBY TEIUIOTHI, BBIICIICMOMY IPH
TOJIHOM CTOpaHUUN 1 kr TorMBa.

TOIUIMBA, TIPU TIOJIHOM CTOpaHuM | Kr KOTo-
POTO BBIICISETCS KOJIMYECTBO TEIIoTh 1 Jxk.
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B Tabnuue 2.2 npuBeACHbI 3HAYCHUs YJCIBHOW TEIUIOTHl CTOpaHHS ISt
Pa3IMYHBIX BUJIOB TOILUIMBA, U3MEPEHHBIE DKCIIEPUMEHTAIIBHO.

Ta6nuua 2.2. YaenbHas TennoTta cropaHust HEKOTOPbIX BUAOB TONNMBa

Tommso q MBbx | Tommuso q 7D Tormso | ¢ M
s . > kr 2 KT

ITopox 3,8 Crupr 28 Kepocuu 41

Cyxue aposa 11 Kamennsrit 29 JwnzenbHOE 43
yroInb TOIUTMBO

Topd 14 Hpenecrbilt 31 Bensun 44
yroinb

Cnanen (roproYme CIaHIbI) 15 BBITOBOI Ta3 32 Ipomax 48

Meranon 23 Masyr 40 Bomopox 120

OOMeH BelecTB B OPTaHM3ME YeJIOBEKa OCYIIECTBISIETCS 32 CUET YHEPIHH,
BBIJICTISIEMOM ITPU «CTOPAHUM» ChEICHHOW UM muIM. [log «cropanuem» mnu-
I UMEIOTCS B BUJY PEAKIMH OKHCIICHUs OEJIKOB, KHPOB U YTIJIEBOJOB.
Takum 00pa3om, poiIb «TOITMBA» UTPAET MPUHUMAEMasi OPTaHU3MOM THUIIIA.
[TunieBbie MPOIYKTHI TAKKE 00IAAAOT PA3IMYHBIMU 3HAUCHUSIMU yIeTBHOU
TeIJIOTHI cropanus (Tabnuma 2.3).

Tabnuua 2.3. YaenbHasa TennoTa CropaHns HEKOTOPbIX MULLIEBLIX MPOAYKTOB B OpPraHn3me

IMumesoii QI IMumesoii MAx | Tlumesoi npoayKT WA

MPOIYKT | & TPOIYKT S i
CBexKue OrypIpl 0,5 Karbix 2,7 MoposkeHoe 8
MopKoBb 1,7 Mosoko 2,8 I[TireHHYHBIH X166 9,3
I'pubbI 1,7 Priba 3,5 bapannna 9,6
SI6m0KH 2 Kaprodensb 3,7 Men 15
Bunorpan 2,4 MsICO KypHIIBI 5,4 Caxap 17
CmMopouHa 2,5 | Slima 7 CinBoYHOE MaciIo 32,7
Bumns 2.7 TossauHa 7,5 ITo/comHeYHOe MaciIo 39

NMPUMEHUTE N3YYEHHOE
-

MCCNEOOBAHUE-2 |« PewunTe 3apaun

N
1. UTo HeOBX0AMMO 3HaTL Anst onpeaeneHns yaenbHON TenmoThl CropaHns Tonnmea?
2. Kakoe konvyecTBO TennoTbl BbIAENMTCS MpPW MOMHOM CropaHum KepocuHa
06BEMOM 0,8 11 (yepocnn = 800-3)?

3. [IHeBHas HOpMa 3HepPruu, Nosy4aemMon nNpu CropaHnmn NN B OpraHusme LUKOSb-
HWKa Bawero Bo3pacTta, coctaBnseT 1,2 M. BocrnonHAT nv NOTEPsSIHHYHO
BaLLUMM OPraHU3MOM 3HEPru0 CbefeHHble Bamu B TeveHue gHa 200 r kaTtbika,
100 r nweHunyHoro xneba, 100 r ceexunx orypuos, 100 r BuHorpaga, 100 r ky-
puHoro msca, 50 r cnuBoyHoro macna n 100 r MOpOXeHOro (4N BblYUCIIEHUN
ncnonb3ynte MHpopmauuto, NpueBeaeHHyto B Tabnuue 2.3)? OTBeT 060CHYyMTE.
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YTO Bbl Y3HAIIN?

SHepI'VIFI, Bblaendemas rnpu rnoJyiHoMm cropaHun

KINOYEBBIE CJTOBA

__, Ha3biBaeTcA Tonnmea. Tonnumea —

(bVI3VI‘-IeCKaFI Belin4nHa, paBHaaA Konn4ecTBy

— — Tennota cropaHus
YpenbHasa TennoTta cropaHus

TENNOThl, BbIAENMUBLLEMYCHA NMPU MOJTHOM Cropa- JonnMBo
HuK 1 Kr TonnmBea.

NMPOBEPbLTE CBOWU 3HAHUA

1.
2.

Kakue Buabl TonnmBa Bbl 3HaeTe?
C nomoLLbio Kakon hopMynbl BEIMUCIIAETCA SHEPTUS, Bblaenssiemas npy nosiHom
cropaHuu Tonnmea?

M/Ix
. YaenbHasa TennoTta cropaHus CriMBOYHOro Macna pasHa 32,7 - YTo 370 03Ha-

yaeTt?

. Kakoe konuyecTtBo TennoTbl BblAenmTcA npu NOJIHOM CropaHuun 20 Kr KameHHoro

yrns?

YNPAXHEHUE-3

| BOmnpoc. quy paBHa yaelbHaa TensoTta Cro-

Il Bonpoc. Kakoe Tonnueo nNpu NOSIHOM CropaHmu

4.

5.

. CtanbHol cTepxeHb maccon 250 r Harpenu go Temnepatypbl 80°C, nepegas emy

8 k[ konmyectBa Tennotbl. OnpeagenuTe HayarbHyl TeMnepaTypy CTepXKHs
(Ans npoBeOeHus1 BbIYMCIEHUA WUCMONb3YyWTe OOMOMHUTErNbHbIE CBEAEHUS U3
Tabnuupl 2.1).

. HanHuk, B koTOpOM HaxoauTes 3 n BoApbl Npu Temnepatype 16°C, noctaBunu Ha

ra3oByro MInNTy M BCKUNATUIA. Bbluncnnte konn4ecTtso TennoTbl, nepegaHHoe
BOoOE (ANns NpoBeAeHWs1 BbIYMCIEHWIA MUCNOMb3yWTe OOMOMHUTENbHY WMHAOP-
Maumio 13 Tabnuubl 2.1).

. OneHeBoabl Ha ceBepe 00bIYHO Ars oborpesa

CBOEr0 XWibsl CXUratoT KUTOBbIN Xup, wuc-
noJib3yd €ro Kak Tornsimeo.

paHus KUTOBOIO Xupa, eCnu Npy NOfHOM Cro-
paHun 10 kr aToro xupa Bblaensaetcs 350 MOx
TEeNnoTbI?

oborpeeT Lwatep nyudwe: KUTOBbIA XUP WK
KepOCWH Tou xe Macchbl? OTBET 060CHyWTE.
Kakoe konuuyecTtBo TennoTbl BblAENWUTCA NpW MOMHOM cropaHum 5 n masyTa
(nnoTHocTb MasyTta 890 %)?

Ha kopobke koHdeT HanmcaHo: «kanopunHocTtb 100 r coctaBnsieT 580 Kkan».
Bblpasute KanopunHOCTb NULLEBOrO NPOAYKTa B AXOYMSX.
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2.4. 3aKOH COXpaHeHUsA IHeprumn
B TeNJIOBbIX ABMEHUSIX

OpHXTOMOMM BbISICHWANK, YTO nNedeau (0gHWM U3 cambixX
KPYMHbIX NepeneTHbIX MTWL), NPU HEMPEPBLIBHOM MoreTe

‘...‘ J
Q - 3 % Ha Bbicote 100 M MoryT mpeodoneTb B TeYeHue OHS
paccTtosiHne 800-1000 km.

. lOxHOaMepyKaHcKas rapnus — KpynHas XviHas ntuua
13 ceMencTBa AcTpebuHbIX. OXoTsCh Ha 06e3bsiHY, OHa
MOXET MOAHATb U YHECTU XEepPTBY MacCOMN 7 Kr B CBOE
rHes3no, Haxogsuweecsa Ha BbicoTe 70-90 m.

¢ Kakne npeBpalleHns aHeprnm NponcxXoasT Npu nepeneTe ctan nNTuy, B Tensnble
CTpaHbl U NpY NepeHoce XULLHOW NTULEN TSXKENOoro yrioBa B CBOe rHe3ao?
e Ha 4yTo TpaTATCs 9TM U3MEHEHNSI SHEePTM COrflacHO 3akoHam PU3nKnN?

UCCINIEOJOBAHUE-1 | Yemy paBHO M3MeHeHUe BHYTPEHHEN

3Heprumn?

WNccnenynte nsobpakeHHble iBNEHMS: konba ¢ BO3gyXOM BHYTPU, COEANHEHHAst C
MaHOMETPOM, OAHOBPEMEHHO MOAOrPEBAETCS CHU3Y 1 HAaTUPaEeTCAa TKaHbto (a);
PEe3VHOBbLIN NacTuK: NogorpeBaeTcst Ha orHe ceeuu (b), ctupaeT nuHKMo Ha Bymare
(c), oceelaetcs nyyamm CornHua (d); yan B yallke ocTbiBaeT (e).

O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:

e Ha kakomMm puCyHKe M3MEeHeHNe BHYTPEHHEW 3HEPrum Tena npoucxoauT TONbKO B
pesynbTaTe coBeplleHns paboTel? Yemy paBHO M3MEHEHWE BHYTPEHHEN SHeprnm
B 3TOM cry4ae?

e Ha kakom prCcyHKe M3MeHeHWe BHYTPEHHEN 3Heprun Tena npoucxoamT TONbKO B

pesynbTarte Tennonepeaayn? Yemy paBHO M3MEHEHWE BHYTPEHHEN SHEpPrumn Tena
B 3TOM cny4yae?
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e Ha kakoM pu1cyHKe U3MeHeHWe BHYTPEHHEN 3HEPTMN TeNa NPOUCXOAUT B pesynbTaTe
N COBepLUEHUs1 paboTkl, 1 Tennonepedayn? Yemy paBHO WU3MEHEHME BHYTPEHHEWN
3HEeprum B 9TOM cnyyae?

e B kakOM crnyyae BHYTPEHHSS1 SHeprusa Tena pacTeT, a B KakoM — ybbiBaeT?

W3meHeHue BHYTpEeHHEN SHEPIHH MOXKET MPOUCXOIUTD KaK B PE3YJIbTATE TOJIb-
KO COBEpILIECHUS pabOThI, MJIH TOJIBKO TEILIONEPEIauu, TaK U B Pe3yJIbTaTe OJJHO-
BPEMEHHO MTPOUCXOSIINX MPOLECCOB TEIJIONEPEIaur U COBEPLIEHHUS paOOTHlI.
— Ecnu enympennsis snepeus mena unu CUCIeMbl, COCMOoAwel U3 HeCKOIbKUX
meil, U3MeHsemcs MoJIbKO 8 pe3yibmame co8epuleHus pabomvl, mo usme-
Henue HympeHHell dHepeUull pasHo CO8epUIeHHOl pabome:
AU = A.

— Ecnu enympennasn sHepeus cucmembvl USMEHAEMCs MOJIbKO 8 pe3yibmame
menjionepeoadu, mo usMeHenue 6HympenHeti SHep2uL pagHo NepeoanHHoM)
cucmeme Koauuecmey meniomol.:

AU = Q.

— Ecnu 6HympeHHas 3Hepausi cucmembl USMEHAEmcs 6 pe3yivmame u co-
gepuieHus pabomol, U menionepeoaiu 0OHOBPEMEHHO, MO USMEHeHUe BHY-
MpeHHell dHep2uU pasHo CyMMe CO8epPUIeHHOU pabomvl U NepedanHo20
cucmeme KOau4ecmea meniomol.

AU = A + Q.
Ota popMyIa BEIpAXKAET 3aKOH COXPAHEHUSA IHEP2UU 8 MENLOBbIX NPOYECCaXx.

e Kak MOXXHO ompeneJuTh H3MeHeHHe BHYTpPeHHeHl JHepruM CHCTeMbl B
pa3IMYHbIX Mpoueccax?

M3MeHeHne BHYTPEHHEH YHEPIHU B COOTBETCTBYIOIIMX MPOIECCaX Ompesie-
JSIeTCs CIIEAYIOUIMM 00pa3oM:

B npoueccax,
conpoBoOXAaaroLwmxcs

B npoueccax,
CONpPOBOXAaKLMNXCA

yBernin4yeHnem BHyTpeHHeﬁ
dHeprum cuctTembl

YMEeHblleHnem BHyTpeHHeVI
dHeprmn cuctembli

Hapg cuctemon coBepLllaeTcA Cucrtema coBepLiaeT
MeXaHun4ecKkas pa60Ta. MEXaHNYECKYH pa60-|-y_

Cucreme nepenaeTcd
— onpeneneHHoe Konn4ecTBo
TennoThl.

Cuctema otgaet
onpeaeneHHoe KornmMyecTBo
TennoTbl.
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NMPUMEHUTE N3YYEHHOE

MCCINEOOBAHUE-2  PewuTe 3agavy

Mpu 3akauvMBaHWM BO3dyXa B MNMOTHO 3aKPbITbIN
TONCTOCTEHHbIN cocyd Npobka BbiCKaknBaeT 13 OT-
BEPCTUA cocyaa, Koraa coBeplueHHas paboTta pas-
Ha 2 - 107 [Ix.

1. B pe3ynbTaTte 4ero naMeHunacb BHyTPEHHSISA
3Heprus Bosgyxa B cocyae?

2. Kak nameHunacb BHYTPEHHSS 3HEPrUsi BO3Ayxa
B COCyAe: yBenuuunachb Uiv ymMeHbLunnace?
OtBeT obocHyMTE.

3. Uemy GyaeT paBHO YMCIIEHHOE 3HAYEHNE N3Me-
HeHWs1 BHYTPEHHEeWn 3Heprumn Bosdyxa B cocyae?

YTO Bbl Y3HAJIN?
Ecrnu BHYTpPeHHsISt 9Heprusi USMEHSIETC B «mioYEBBIE ClIOBA

pesynbrateé un-_, W Tennonepeaaqn WA3mMeHeHMe BHYTpeHHeN aHeprum
OOHOBpPEMEHHO, TO paBHO cymme
- — CoxpaHeHue aHeprum
COBEpLUEHHOW paboTbl Y MONTyYEHHOMY .
— KonunuyectBO Tennotsl
B atom 3akniovaetca 3akoH B Ten-

BepLUeHue MexaHUu4ecKomn Tbl
JN10BbIX NnpoLeccax. SEEE T KO CERLI[FEEe

NMPOBEPLTE CBOU 3HAHUA
1. B Kakux criyqasix BHyTPEHHSIS SHeprus Tena yMeHbLlaeTca?

2. Kak chopmynunpyeTcsi 3akOH COXpaHeHWsi aHeprum s TENMOoBbIX NpoLeccoB?

3. a3 cxumaroT, CoOBEPLUMB Haa HUM paboTy, paBHyto 5,5 k. B npouecce cxaTtus
oKkpyxatowen cpege nepeganocb 3,3 k[bk konuyecTtBa TennoTbl. Belumncnvrte
N3MEHEHNE BHYTPEHHEN 3Hepruu rasa. YBenuuunacb Un yMeHbLUUnach BHYT-
PEHHSAS 3HEPrUs ra3a B 3TOM npouecce?

4. lMpuBeguTe nNpuUMepbl MPOLLECCOB, COMPOBOXAAILLIMXCS YBENUYEHUEM BHYT-
pPEHHEeN 3HepPrun CUCTEMbI.

5. lMpuBeanTe npumepbl NPOLIECCOB, COMPOBOXAAIOLLUMXCH YMEHbLUEHNEM BHYT-
PEHHEN 3HEPrn CUCTEMBI.
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2.5. YpaBHeHue TennoBoro 6anaHca

Mama nonpocuna go4ky-BoCbMUKNAacCHULY Ha3prH NoMoYb e NpUroToBUTb

BOAY ANS KynaHusa mnaglero bpara:

— Y106bI MCckynaTb Apuda, s Hanuna
B BaHHY 10 Kr BOAbl KOMHATHON
Temnepartypbl (18°C). Tenepb Hago
noacynTaTth, CKOSIbKO BOAbI MpU
Temnepatype 88°C cnefyet K Heur
nobaBuTb, YTOOLI TEMMNEpaTypa
cmecu ctana 38°C?

e Y10 gomkHa 3HaTb HaspuH, 4Tobbl NOMOYb Mame?
¢ Kak oHa MOXeT BbI4MCIIMTL Maccy BoAbl, KOTOPYHO criegyeT Ao6aBuTb B BaHHY?

[Tpu CONMpUKOCHOBEHUH JBYX TeJl PAa3IUYHOM TeMMepaTypbl MEXAy HUMHU
MPOMCXOTUT TETIOOOMEH: OoJiee HarpeToe TeJo, OT/AaBasi YaCTh CBOCH BHYT-
pPEHHEH SHEpPruM MEHee HarpeToMy, OCThIBAeT, a MEHEE Harperoe Tello,
IoJTy4dast 3Ty SHEPIHUI0, HarpeBaeTcs. JTOT MPOLECC MPOIOJIKAETCS 10 BbI-
paBHMBAHUsA TeMIleparyp oboux Tes. Eciam 3T Tesa coCTaBIIAIOT U30JIUPO-
BaHHYIO CUCTEMY — BHEIIIHUE T€JIa HE yYaCTBYIOT B IIPOLIECCE TEILIONEpEaaun
(Teruio He mepegaeTcs BHELIHMM TejaM M OT HUX HE IOCTYyIAaeT), TO oOuas
BHYTPEHHSIS YHEPT Ul CUCTEMBI OCTAETCSI HEU3MEHHOM, T.€. COXPaHAETCH:
Uo = Ukou mima Uxon — Up = 0. (1)

3neck U, — HauanbHOE 3HAUYEHHWE BHYTPEHHEW 3HEPruM cucteMbl, Uy, —
€€ KOHEYHOe 3Ha4yeHHe. JDTO 03HAYaeT, YTO B U30JIMPOBAHHON CHUCTEME KO-
JMYECTBO TEIUIOTHI, OTJAHHOE OoJiee HarpeTsiM TesioM (mimm Tenamu) (Q,),
pPaBHO aOCOTIOTHOMY 3HAUEHHIO KOJIMYECTBA TEIUIOTHI, OJIYYEHHOTO MEHEe
HarpeThiM TesioM (Tenamu) (Qq):

|Q2| = |Q1| um @, +Q, =0. (2)
PaBeHCTBO (2) Ha3bIBACTCS ypasHeHuem meniogoeo baianca v Hapsay ¢ pa-

BEHCTBOM (1) BhIpaxaeT 3aKOH COXPaHEHUSI SHEPTHUU:

® Buympennasn snepeus uzonuposantoil Cucmembsl, Mexcoy menamu Komopoil
nPOUCX00Am MOABLKO NPOUECCHl MeNnionepeoaiu, OCMaemcsa HeUsMEeHHOI.

OTMGTI/IM, 4TO AJid OMpEACIICHUA KOJIMYCCTBA TCIJIOTHI, IMMOJTYYCHHOI'0 WA
OTAAHHOI'O TCJIaMH PI3OJ'IPIpOB3.HHOI>i CUCTCMBI B IPOLECCCE TCILIOIICpCAain, a
TAKXKE I OIMMPECACIICHUSA YHGHLHOfI TCINIOEMKOCTHU BCUICCTBA HCIIOJB3YIOT
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npubop, Ha3BIBAEMBIN Kanopumempom (OT nat. calor — «TEIIO» U metreo —
«u3Mepsoy) (a).

TepmomeTp

(a) (b)

MnacTmaccoBbii
CTakaH

BosaywHan
npocnonka

[IpocToi HIKOJIBHBIN KATIOPUMETP COCTOUT U3 JIBYX CTAKAHOB LIMJIMHAPUYECKON
(OpMBI: BHYTPEHHETO ATFOMHUHMEBOTO M BHEIIHETO IJIAaCTMACCOBOTO, KOTOPHIE
B LIEJSIX TEIUIOM3OJISILMK Pa3JesIeHbl BO3IYIIIHON NPOCIOMKON. BHewmnumii cra-
KaH OCHAIIEH KPBIIIKOW C OTBEPCTUSIMH, YEPE3 KOTOPBHIE B HErO OIyCKAKOT
TEpMOMETp U Mewalky (b).

NMPUMEHUTE N3YYEHHOE

UCCNENOBAHUE * MpumeHeHne ypaBHeHUs TennoBoro 6anaHca

1. Nomoxxem HaspuH B pelleHur NOCTaBNEHHOM 3aaun:

OaHo PelweHue
t; = 18°C, KonuuecTBo TemioTsl, OTJaHHOE ropsiueil Bogoit:
my = 10 KT, Qz =Ccm, (0_ tz )
t, = 88°C, KonunuecTBo TenaoThl, MOIy4eHHOE XOJIOAHON BOIOM:
6 = 38°C Q, =cmy (6 —ty).
(0—2peueckan Oykea | 3anuieM ypaBHEHHE TEINIOBOro OanaHca (IOTepH TeIia U
mema), TETJIOEMKOCTh CTaKaHa HE yUUTHIBAIOTCS):
sz(e - tz) + le(a - tl) = 0

my—? mq(6—t1)

2 my(t; —60) =my (6 —t;) - M2 = ~-0)

BbluucneHus
_my (0 — t;) _ 10xr-(38—18)°C 10 kr- 20°C
™= "6) T (88-38)°C  50°C
OTBeT: 4 Kr

= 4 Kr.

2. B ctakaHe nmenocbk 50 r pactutensHoro macna npu temneparype 20°C. K Hemy
pobasunn 120 r pactutenbHoro macna npu temnepatype 80°C. Onpegenute
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2-1

YCTaHOBUBLUYKOCA TemMnepaTtypy CMecu 0 (I'IOTepl/I Tenmna n TennoemMKoCTb CTa-

KaHa He y4uTbIBalTCS).

¢ YTO 13 N3y4eHHOro B 9TON TeMe criefyeT NPMMEHUTb NS peLueHns 3agaHmsa?
e Y10 HEOGXOOMMO 3HaTb ANS NPOBEAEHUS BbIYUCIIEHNIA?

YTO Bbl Y3HAIN?

Ecnn mexgy Tenamu __ cucTtembl MPOMCXOQAT
TOMbKO MPOLECChl __, TO __ 3TON CUCTEMbI He
nameHsietcd. B msonuposaHHOM cucteme __,
OTOaHHOEe ropsYMM Terom (Termamum), paBHO
abComnTHOMY 3Ha4YeHUo KonuyecTBa Tenso-
Tbl, NMOMYYEHHOrO XONOAHbLIM Tenom (Ternamm).
OTO paBEHCTBO Ha3bIBAKOT __.

NMPOBEPbLTE CBOU 3HAHUA

KIKOYEBBIE CJTOBA
Tennonepeaaya (Tennoo6meH)
BHyTpeHHsis1 3Heprusa
YpaBHeHue TensoBoro 6anaHca
KonunyectBO TEennothbl
U3onupoBaHHas

1. Kakyto 3aKOHOMEPHOCTb BblpaxaeT ypaBHeHue Tennosoro 6anaHca?

2. [ina HarpeBaHWs antoMMHNEBOTO Liapyika Ha At = 120°C emy 6bino nepegaHo 450 Ik
KonuyecTBa TennoTbl. Kakoe KOnmmyecTBO TennoTbl BbIAENUTCA NMPU OXMNaXKOeHUM

3TOro Wwapuka Ha At = 120°C? OTBeT oGocHynTE.

3. B cocyn ¢ kumnatkom (t = 100°C) norpyswnu CTEKIMAHHBLIA U MEAHbIA LUapUKK
O[IMHAKOBOW Macchbl, UMeloLLMe OAMHAKOBYO TeMnepaTypy.

a) CpaBHUTE M3MeHeHWe TeMnepaTypbl LapUKOB.
b) MonyyaT N Wapwk1 oaAMHAKOBOE KONMUYECTBO TEMMOThI?
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1. Ckonbko Boabl TemnepaTypow 86°C cneayet gobasuTb kK Boge maccow 500 r npu
TemnepaTtype 6°C, yTobbl TEMNepaTypa nonyvyeHHon cmecu ctana 36°C (notepu
Tenna He y4YnTbiBaTb).

2. BHYTpeHHSAS aHEeprus Kakom CUCTEMbl OCTaeTCs HEM3MEHHOW B mpoLecce Ten-
nonepegaun? OTBeT 06OCHYNTE.

3. Onpegenute usameHeHne TemnepaTtypbl Bogbl Maccon 100 r, cuntas, 4To Ha eé
HarpeBaHue noTpayeHo KONMYECTBO TEMMOThI, BblAENEHHOE MPU CropaHny cnmnp-
Ta maccom 3 r.

[aHo MepeBon PelweHune
M = 3T, 0,003 kr Tak Kak MO YCIOBHIO BCE KOIMYECTBO TEMIOTHI,
m, =100, 0,1 kr BBIJICJIEHHOE TIPY CTOPAaHUU CIIMPTA, IIOTPAYEHO Ha
c. = 4200 X HarpeBaHue BOJbI, TO B COOTBETCTBUH C 3aKOHOM

B o’
M 28106 | COXpaHCHHs SHEPIHH:
q=128 Kkr o Q = Qp i qMe; = c;MAL.
At — qu'lmCl'l-
CBmB
At-?

BbluncneHus:

. 106 2
_ G _ 28°10°57 0003k

GMa 42002201 kr
Kr - °C

At

OTBeT: At =20°C.

4. Ha ckomnbKo rpagycoB HarpeeTcsa pTyTb Maccou 2 Kr, eCnu el nepegatb Komnu-
4ecTBO TennoTbl, HeobxoauMoe Ans HarpeBaHust 1 kr Boabl Ha 5°C (notepwu
TennoTbl HE YYNTbIBaTL)?

5. PelwmnTe Takyl 3KCMepUMEHTanbHyl0 3agady: HanofiHUTe OyMakHbI CTakaH
BOLON YyTb Bbllle CepeauHbl U MOMECTUTE ero B
KOmbLO, YKpenneHHoe Ha wraTmee. lNog crakaH
NMOMECTUTE 3aXCKEHHYIO CMUPTOBKY (M CBeYy)
Tak, 4Tobbl MamMsa oKyTano cTakaH Luenunkom. Bbl
aymaete, 4To BymMarkHbIN CTakaH BOT-BOT BOCMna-
MEHWTCS, a Boga 13 Hero BbinbeTcs. OgHako npo-
MCXOONT creaytollee: nnams npogosnkaeT o6Bo-
nakvBaTb CTakaH, a BOAa B HEM HarpeBaTbCs.

e [loueMy GyMaXkHbI CTakaH He BOCMJIaMeHs-
etca? OTBeT 06OCHynTE.

o MOXHO N1 B 3TOM CTakaHe CBapuTb S1LI0?
Movemy?

o [10 KaknMx Nop ByMa’KHbIA CTakaH «BbIAEPXKNTY
1 He BOCMnameHnTca?
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6. B kanopumeTtp Hanunu 250 r Boabl npu temnepatype 100°C. Yepes HekoTopoe
BpeMsa B HEM ycTaHoBurnacb Temnepatypa 95°C. Onpegenute TennoemkocTb
KanopumeTpa, ecnu ero HadanbHas Temnepartypa bbina pasHa 20°C.

OaHo MepeBoa PewweHue
m, = 250r, 0,25 xr KonunuecTBo TEIIOTHI, OTIAHHOE ropsyeil BO-
t, = 100°C, JIOM:
tey = 20 OC, QB = CBmB(tB - 9)
0 =95 °C, KonudecTBo TEMI0THI, MOJYyYEHHOE KATOPH-
Tk METpOM:
= 4200
Co Kr - °C QK = CK(H - tK)'
3anuineM ypaBHCHHE TEIUIOBOTO OallaHca:
Qp = Qx mm
C—7? cymy(ty — 0) = C (6 — t,).
_ CgMy (tB B 0)
¢ (9 - tK)

BbiuucneHus

_ CBmB(tB - 6) — 4200 K

x _ _orYo
Hoe 0,25 kr - (100 95)c:70 Tk

T (0-t)
Oteer: C,=70 ﬂ:‘

(95 — 20)°C °C’
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2.6. TIPAKTU4YECKAA PABOTA.
OnpepeneHune yaensHOW TeNJI0eMKOCTH
Tena

Lenb paboTbl: 3KcnepuMeHTanbHOe onpeaeneHve yaenbHOW TennoemKoCTH
MeTannm4yeckoro umnuHgpa.

O6opyaoBaHue: kanopumeTp, NabopaTtopHbIA TEPMOMETP, BEChI, pa3HOBECHI, MEH-
3ypka, antoMUHMEBbLIA U MEOHbIV LUNMHAPbLI, NPOBOJIOKA C KPHOYKOM, BoAa, OyMaxHas
candeTka, 3reKTpOYanHuK.

i
=
=
E
=

Xop paboThi:

1.

OnpegenvTe maccy cTakaHa KarnopumeTpa, B3BECUB €ro Ha Becax. HanenTe B
ctakaH 200 r xonodHow BoAbl U M3MepbTE ee TemnepaTtypy — 3To byaeT Ha-
YanbHOM TemMnepaTypour 1 BOAbl U KarnopumeTpa.

. BckmnsatuTe Bogy B aNeKTpoYanHuKe.
. Onpegenute maccy antoMMHMEBOrO LMnMHApa (Teno) ¢ NOMOLLbIO BECOB, 3aTeM,

YKPENUB €ro Ha KproYke NPOBOSIOKM, ONYCTUTE B KUMATOK (TEMnepaTypa Kunsrka,
T.e. 100°C, bygeTt HavyanbHOW TemnepaTypon Tena). Bebkaas HEKOTOpPOE Bpems,
BblHbTE LMINMHAP M3 KMNSATKa U, ObICTPO OOCyLIMB ero candeTkomn, NOIHOCTbIO
norpysute B KanopumeTp. 3akpomnTe KpbILLUKY KanopuMmeTpa.

. CmeluanTe Boay B KarlopMMeTpe C MOMOLLbIO MeLlarnku 1 3adouKCUpymnTe ycra-

HOBUBLLYIOCS TEeMnepaTypy BoAbl.

. Pe3yJ‘IbTaTbI npon3seneHHbIX MsmepeHwZ 1 BbIYMCIIEHUI 3aHECUTE B creyrLlyto
Tabnuuy:
C @ Cr,
e | Mo | &CO | my | omg | G=60C0 ) e ] e
(xr) (xr) | (xr) R 2R
Kr - °C Kr - °C ———
Hay. KOH. Hay. | KOH. Kr - °C
1 100 4200 920
2 100 4200 920
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6. MNpounssens Bce M3MepeHUs], 3anuLIMTe ypaBHEHNE TENNIOBOro 6anaHca ans Tpex
Ten, yydacTteyrwwmMxX B npouecce: BOAbl, alltoMUHMEBOIro UMnnHOpa U CTakaHa
kanopumeTtpa. Takum obpasom:

1Q:] = Q5 + Qx.

30ecb Q, — KOMUYECTBO TEMnOoThbl, OTAAHHOE HarpeTbiM MEeTannUyYeckuM Liu-
NUHAPOM (MPU BLIYUCIIEHMSIX MOMyYaeTCca OTpuLATENbHOE 3HaYeHne), Q, — Ko-
NYECTBO TENMOTbI, NOMyYeHHOE BOAoM, @, — KOMMYECTBO TEMSOThbI, NOMyYeHHOe
KarnopumMeTpoM.

KonnyectBo TennoTkl, NOMy4YeHHOE CTakaHOM KaropumeTpa 1 BOAOW B CTakaHe
Mpw NorpyxeHnn B Hero HarpeTtoro Ao 100°C uunuHapa, COOTBETCTBEHHO PaBHO:

QB = CBmB(B - tl) " QK = CKmK(g - tl)-

3pecb t1 M @ — HavanbHasa U KOHeYHas TemnepaTypa BoAbl U KaropumeTpa.
OcTbiBag, TeNo0 (antOMUHMEBBLIV LMAMHAP) OTAAET KONMYECTBO TENMOThI:

1Qx

= |C'r Myt (9 - t2)|r
%
Q= CT.mT.(tZ _9)

no— ,ac, —
3pech t, 1 @ — HavanbHas 1 KOHeYHas TeMnepaTtypa UMnMHapa, a ¢, — ero
yaenbHasi TennoeMkocTb. CornacHo ypaBHEHUIO TEMNOBOro OanaHca:

CTmT(tZ - 6) = CBmB(g - tl) + CKmK(g - tl)'
Otclopga onpegendeTcs yaenbHas TeNN0eMKOCTb LMnnMHApa:

_ CBmB(e - tl) + CKmK(e - tl)
= mT(tZ - 0)

7. CpaBHMTE MOSyYEHHOE M3 OMbITa 3Ha4YeHVe YAeSbHON TENIOeMKOCTU antoMUHMS
C ero TabrMYHbIM 3Ha4YEeHMEM.

8. NoBTOpPUTE ONBIT, 3aMEHNB aNOMUHNEBDLIN LUNNHAP HA MEOHbIN.
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OBOBLUAKLWUE 3AOAHUA

1. Kakoe konuyectBo | 3. CTpenkamm ykaxute COOTBETCTBUS:
TennoTbl He0bXxo-
ANUMO, 4YTOObI TEeno
TEenso0eMKoCTb ‘

490{‘—;K HarpeTb
¢ 18°C po 52°C?
A) 34 300 Ox

B) 25 480 Ox

C) 8 820 Ox

D) 16 660 Ox

E) 7 Ox

2. Kakoe KonnyecTBo
Tennotbl TpebyeT-
csl AN HarpeBaHuA
BoAbl B 6accenHe
anvHon 100 m,

LUMPUHOM 6 M 1
rnyouHou 2 M BHyTpeHHsAA
¢ 16°C no 25°C? 3Heprusa cucre- ®
e Mbl yBENMUMBa-
(c, = 4200, 4
p. = 1000 —)? \
A) 45 360 MOx
B) 4 536 Mx BHyTpeHHsA
C) 453,6 Mx 3Heprus cucte- ®
D) 4,536 Mx Mbl YMEHbLLa-
E) 45,36 MOx eTcs.

O
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4. Mpwu nonHoMm cropaHun 50 kr Tonnuea Bbigenunocb 1450 MIx TennoTbl.
Onpepgenurte BUA ToNnuvBa.

A) cyxue gposa

B) kameHHbIN yronb
C) Top

D) cnupTt

E) roptounii cnaHew

5. Onpepgenute TemnepaTtypy, YCTAaHOBUBLUYIOCA MOCIieé CMELIMBAHUA BOAbI
maccon m, = 200 r, B3ATOW nNpu Temnepartype t; = 40°C, c Bogon mMmaccomn
m, = 300 r npu Temnepartype t, = 10°C.

A) 22°C
B) 69°C
C) 36°C
D) 18°C
E) 30°C

6. Bnmwute BMecTo uucen COOTBeTCTBYHOLW e BblpaXKeHUs.

3akoH COXpaHeHUsA 3Heprun B TenJ1OBbIX npoLueccax

AU=A+Q

1 AU =A 2 AU =Q
Cuctema 4 Cucrema otnaet 5
coBepluaeT onpeaerneHHoe
MeXaHU4ecKyH KOJNIN4ecTBO
paboTy TennoThbl
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U3MEHEHUE
ATPEFATHbIX
COCTOAHUM
BELLLECTBA

3.1.
3.2.
3.3.
3.4.

3.5.
3.6.
3.7.

lMnasneHue n otBepaeBaHne
YpenbHaa TennoTta nnaBneHus
MapoobpasoBaHune 1 kKoHaeHcaums
HachbILWEeHHbIN 1 HEHACbILWEHHbI nap.
Knnenne

YpenbHasa Tennota napoobpasoBaHus
BnaxHocTb Bo3gyxa

Mpnbopbl 4Na N3MepPEHNA BNaXXHOCTH

« O6obOLwaroLwmne 3agaHnsa



-
3.1. MnaBneHue n oTrBepaeBaHne

HaBepHoe, Bbl yKe 3HaeTe O cylle-

CTBOBaHMMN XWUAKMX METaNN0B (Hampu- * A npu Kakoi

Mep, PTYTb) U O NIABNEHUM METANNOB Temneparype
o rannuii oTeep-
npw onpegeneHHbIx Temnepatypax. O, [eBaeT?

HAKO, COrnacuTech, YTo TasHWe TBEPAO-
ro MeTasnna Ha Haller nagoHN NoAobHO
TAafAHUIO MOPOXKEHOTO AB/AETCA He-
00ObIYHbIM 417 HAc ABNEHMEM. TaKum
MeTan/loM fABAAeTca rannmit. OH nna-
BUTCA npu Temnepatype 29,8°C. Ero
niaBfeHe MOXHO HabatoaaTb, Norpy-
31B KYCOYKM FraiinAa B CTaKaH C ropayen
BOAOMN.

o Kak nameHsietcsi
BHYTPEHHSASA 3HEp-
rMsi BellecTsa B
npotieccax nras-
neHns n oTeBepae-
BaHuA?

O6opyaoBaHue: Kyoukn nbga (M3 MOPO3UITbHOW Kamepbl

xonogunbHuka), konba, TepmomMeTp, CIMPTOBKA (UK Apy-

roi HarpeBaresb), LWWTaTuB, CNMYKK, NPobKa C OTBEPCTMEM,
cekyHaomep.

Xoa paboTbi:

1. MomecTtute B KONBY KYOMKM Nbaa TemnepaTypon -5°C,
3akpowTe konby NpobKon 1 onycTuTe B Hee TEPMOMETP.

2. 3akpenuTe Konby Ha LWITaTMBE U HarpeBalnTe eé Ha nna-
MEHM CNIMPTOBKM.

3. OTmMeTbTe HavanbHyto TeMnepaTypy Nbaa B Tabnuvue 3.1,
npeaBapuTenbHO MepeHeceHHon B pabounn nucT, n [ il |
BKITIOYUTE CEKYHOOMED.

4. OTMeTbTe MOKa3aHWsi TepMOMETpa M CeKyHOoMepa B MOMEHT, Korga nep non-
HOCTbIO MPeBpaTUTCH B BOAY.

5. Npopomkas HabnogeHe, oTMeYanTe U3MEHeHVe TeMnepaTypbl BOAb! C TEHEHUEM
BPEMEHM.

Tabnuua 3.1.

Bpewms (t, MuH.) 0 1 2 3 4 5 6

Temneparypa ( t, °C)

O6cyauTe pesynbTaThl UCCNegOBaHUSA:

e [py kakon TemnepaType Néa Havan TasaTb?

e Kak nsameHsanacb TemnepaTtypa B npouecce TasHus noga?

e Yepes kakow NpoMexXyToK BpeMeHn TemnepaTtypa Bofbl B konbe Havana pactn?
Moyemy?

e Kak nameHmnacb BHYTPEHHASI SHEPrus nbaa B npouecce TasHua?
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° Hpouecc nepexoda eeuiecmea u3 meepdozo COCMOSAHUA 8 JHCUOKOE HA3bl-

eaemca njiaejleHuem.

[InaBneHre TBEpAOTO BEIECTBA MPEICTABISIET COOOHM CIIOKHBIN (DHU3NICCKUIT

npouecc. ITo MOATBEp)KAAeTCs rpadu-
KOM (@), IOCTPOEHHBIM Ha OCHOBE J1aH-
HBIX TaOJUIBI 3.1 ¥ OTpayKAIOITM U3Me-
HEHHE TEMIIEPATYPhI JIb/1a CO BPEMEHEM.
Kaxk BuHO U3 rpaduka, 1€ HarpeBaics
HekoTopoe Bpems oT -5°C 10 temnepa-
Typsl 0°C (yuactok rpaduka AB), npu
KOTOPOI Hayasoch IiaBjeHue Jipaa. He-
CMOTpsi Ha HENpEepbIBHOE HarpeBaHHe
KOJIOBI CITUPTOBKOM, MOKa3aHUs TEPMO-
METpa HE MEHSUIUCh JI0 TeX IOp, MOoKa
Bech JIEN He pacTasii (yuactok BC).

t,°C

7,5
5

2,5

-2,5

A

(a)

t, MUH.

KonmndecTBo TemnoTel, COOOIIEHHOE ThAY, HAarpeToMy 110 Temieparypst 0°C,
TPATUTCSl HA Pa3pyllIEHHWE €r0 KPUCTAUTMYECKOW pemeTku. CHIIbl MpUTs-
JKEHUS MEXIYy YaCTUI[aMU B KPUCTAJLJIC HE MOTYT YJIEPKUBATh UX B IPEKHEM
YHOPSAA0OYEHHOM COCTOSIHMM. B pe3yiibraTe ynopsaioueHHOE pacloiokeHHe
YacTHUIl MpeBpaIlaeTcs B OSCHOPSA0YHOE: BEIIECTBO MEPEXOAUT B KHUAKOE
cocrosiHue. [locTossHCTBO TemmepaTyphl BEIIECTBAa B IPOLECCE €ro IUIaB-

JICHUS 03Ha4YaeT HEM3MEHHOCTh KHUHETHYECKOM OHCEPIUU 4aCTHUILl BCIICCTBA.

KommgectBo TETIJIOTHI, COO6HICHHO€ BCHICCTBY ITIOCJIC IMMOJHOT'O IMEPEXOa €TI0 B
JKHUJKOC COCTOAHUC, TPATUTCA HA YBCIIMYCHUC CKOPOCTU U KHUHETUYECKOM OHEP-

THH YaCTHII )KUAKOCTH, U YBEIIHMUEHHE ee TemnepaTypsl (yaactok CD).

13 MHOTOYMCIICHHBIX OMBITOB € PA3JIMYHBIMU BEIIECTBAMH BBISICHUIOCH, YTO
Ka)J10€ KPUCTAUTMIECKOE BEIIECTBO IUIABHUTCS TOJBKO TPH MPHUCYIICH eMy
orpeielIeHHON Temriepartype (cm.: Tabnuna 3.2)

» Temnepamypy, npu KOmopou KpUCMALIULecKoe 8euecmao nidaeumcs, Ha-

3b16A10M MEMNEPAMYPOIl NAAGIEHUA.

[Ipy oxyakIeHUH >KUJIKOCTH 10 OMNPENCIICHHOW TeMmepaTypbl OHa Iepe-

XOOUT B TBEPHAOC COCTOSAHUC.

° HpOb;@CC nepexoda eewecmea us AHCUOKO20 COCMOAHUSL 6 meepdoe HA3bl-

8aemcst omeepoesanuem, Uil KpuCmaniu3ayueu.

* Temnepamypa, npu KOMOpPou HUOKOCHb omeepoesaem, Ha3bl8Aencs nem-
nepamypoii omeepoesanus. Temnepamypa Kpucmaiiusayuu OaGHHO20 geuje-
cmea pasHa memnepamype e20 NniasieHusl.
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Tabnuua 3.2. TemnepaTtypa nnaBneHUs HEKOTOPbLIX BELLECTB MPU HOPMarbHOM aT-
MOChEPHOM AaBMEHNN.

BemecTtBo o, °C BemectBo tun, °C BemecTtBo tn, °C
Bomopon -259 Kannit 63 ANOMUHUIN 660
Kucnopoxn -219 Hadrannn 80 Cepebpo 962
Aot -210 Harpuit 98 3o510TO 1064
Crupt -114 Onoso 232 Menp 1085
PryTh -39 CauHery 327 Cranp 1500
JIEn 0 SIHTapp 360 Keneszo 1539
He3nit 29 [unk 420 Bossdpam 3387

NMPUMEHUTE U3YYEHHOE

[aH rpacvk 3aBMCUMOCTU TeMMNepaTypbl BOAbI, MOMELLEHHOW B MOPO3USbHYIO KaMe-
py xonogunbHuka, ot Bpemenu (b).

t,°C

O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:
e Kakomy npoLieccy COOTBETCTBYET y4acCTOK 15

AB rpadwmka?

e Kakomy npoueccy COOTBETCTBYET y4acTOK

BC? lNMoyemy Ha aTOM yyacTke
Temnepartypa He uameHsaeTca?

e Kakow npouecc oTpaxeH Ha yyacTtke CD

rpaduka?

YTO Bbl Y3HAJIIN?
MNepeHecuTe cxemy B pabouunii NINCT 1 BMECTO TOYEK BNULLMTE COOTBETCTBYOLLME

onpepeneHus.

NNABNEHUE

TEMMEPATYPA
NNABNEHUA

TEMMEPATYPA
OTBEPOEBAHUA

(b)

-104
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NMPOBEPbLTE CBOWU 3HAHUA

1. MNepepucyiite PUCYHOK B paboyme NUCTbI U CTPENKaMMN YKaXXUTE COOTBETCTBUSI.

BOMA

BOOA-NEL

40 4

-40 -

® °
-20 - A K
-60

2. Ha yto TpatuTca KonmyecTBO TENSOTbI, MONy4YaeMoe BELLLECTBOM B npoLecce
nnasnexHna?

3. Bo3aMOXHO, Bbl Habnoganu, Kak 3MMow MoCbINaroT COMbio TPOTYapbl U MPOE3XKYHO
YacTb JOpor, 4ToObl OHM He npomMep3anu. Kak MOXXHO 06 bACHUTL NPUYMHY 3TOrO
ABneHua?
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3.2. YpenbHana TennoTa nnasneHus

Mecsy mapT. ConHue, «BbirnagbiBato-
Liee» 13-3a rop, NOCTeNeHHo HarpesaeT
Bo3ayx. OgHako ropbl Bce €Lé He To-
ponATCA MOSIHOCTbIO 0CBOGOAUTLCA OT
YKpbIBaIOLLIEro X «6ernoro nokpbisana»
N TONMbKO MeCTamy HauMHalT TeMHETb
XOJIMUKU, NMPOCTYyMatoLLe CKBO3b MocTe-
MEeHHO TaloLLIMA CHer, CTaHOBATCH NPO3-
payHbIMX TOJICTbIE MOKPbLITUA CTOSYel
BOZAbl BAOMb pyCrna ropHow peku.

e [Toyemy BECHOWN, HECMOTPSA Ha NOTENSEHNE BO3AyXa, BECb CHET U NEA TatoT
He cpasy, a NoCTeNeHHO B Te4YeHne NPOoAOoIIKUTENBHOIO BpeMeHn?
¢ Y10 npounsoLuno 6bl, ecnv 6bl BECb CHET 1 NéQ pacTasiiii MTHOBEHHO?

O6opynoBaHue: KyOuku nbaa, Kycoykm onosa (20 r), konbbl (4 wr.),

aneKTpoHarpeBaTternb, CEKyHOOMEP.

Xopg paboThbl:

| aTan:

1. NMomecTuB B ogHy 13 kond néa maccom 50,
a B gpyryto néa maccon 100 r, Ha4YHUTE OO-
HOBPEMEHHO HarpeBaTb WX Ha OLHOM U
TOM >Xe HarpeBaTene.

2. BknounTte cekyHOOMEp M C ero MoMOLLbHO
3amKCnpymnTe BpeMs MosHOro ninaBneHus
KPMCTannuKoB NbAa B kaxgow konbe.

Il atan:

1. NomecTtuTe B 0aHY 13 Konb Kybukm nega maccon 20 r, a B APYryto KyCOYKM 0OfloBa
maccon 20 r 1 HaYHWUTE OOQHOBPEMEHHO HarpeBaTb UX Ha O4HOM W TOM e Harpe-
BaTene.
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2. Bknto4mB cekyHOOMEp, U3MepbTe

BpeMs NosiHoro nepexoga B xuagkoe  KyGukm Kycoukn
COCTOsIHME KYyOMKOB NbJa 1 kycoykop  1bA onosa ‘ @ ‘
orosa. .
O6cyauTte pesynbTaTthbl .*1:&, .
uccrnenoBaHus: —
e B kakoln n3 konb Ha nnaesneHne Be- % 5
LecTBa 3aTpayeHo bonbLuee Konm- b

4YecTBO TEMNNOTbI?
e BbiscHUNM Nn Bbl B UCCreAoBaHMM, OT YEro 3aBUCUT KONMMYECTBO TEMNSOTHI,
HeobxoaMMoe AN nnaBneHus TBEPOOIo Tena?

* Konuuecmeo menyiomot, He0OX00umoe 015 NAAGIEHUA KPUCMATIUYecC-
K020 eeuiecmea, 63amozo0 npu memnepamype NiaejieHUs, HAaA3bl6aAemcs
Menjiomoil naaeneHus.
[IpoBeas uccienoBaHue, Bbl CMOIUIM BBISICHUTH, YTO TEIJIOTA IJIABJICHUS
3aBUCUT OT MACChl U POJIa KPUCTAJUTMUECKOTO BEIIECTRA!

Q=Am.
3nech Q — TemnoTa TUIaBleHUs, M — Macca Tena, A — yoerivHas menioma
niasnenus: sewjecmea. Y IeNbHAs TEIIOTA IUIABICHUS — (U3UYEecKas BeJH-
YUHA, TTOKA3bIBAIOIIAS PA3JIMUNE KOJTUYECTB TEIUIOTHI, TPEOYEMBIX /IS TIJ1aB-
JICHUS pa3JII/I‘-IHBIX KpI/ICTaHHI/I‘IeCKI/IX BCIICCTB MaCCOﬁ 1 KI', B3ATBIX HpI/I
TEeMITepaType IIaBICHUS.

Popmyna EavHuua nsmepeHus
Q Tk
A=— ] =1—.
m KI'
OnpepeneHune OnpepeneHune
YaenanHasi TEIIOTA MJIABJEHHsI BellecTBa — li—): — ylenbHas TEIUIOTA ILIABJICHHS

(1)I/I3I/I"IGCKa$I BCJIMYMHA, YUCJICHHO paBHAasA KOJIM-
YCCTBY TCIUIOTHI, HCO6XOZ[I/IMOMy JUIA TLJ1aBJIC-
HHS 1 KT JAHHOT'O KPUCTAJIIIMYCCKOI'O BCIICCTBA,
B3ATOI'O IIPpHU TEMIICPATYPC MJIABJICHUS.

TaKOro KpHUCTaNIMYECKOrO BEIIECTBA,
JUTSL TIOJIHOTO TUIaBieHust 1 Kr KOTO-
poro HeoOXoaUMO TOTPATUTH 1 [k KO-
JTUYECTBA TETUIOTHL.

Yoenvnas mennoma nnasnenus 3asucum om pooa seujecmaa. B radnure 3.3
MPUBEICHBI 3HAUCHUS yIeTbHON TETNIOTHI TUIABJICHUSI HEKOTOPHIX BEIIECTB.

Ta6nuua 3.3. YgenbHas TennoTta nnaBfeHnst HEKOTOPbIX BELLECTB.

Bemiectso A, x/x/kr | BemectBo | A, k/x/xr | Bemerso A, k[>x /KT
Pryts 12 3070TO 67 Hadramun 150
Kucnopon 14 Cranp 84 Menb 210
CauHerg 25 Cepebpo 87 Kenezo 270
(0))(0): 1) 59 Huak 120 JIén 340
Bonopon 59 IMapadun 150 ATOMUHUT 390
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B npouiecce oTBepaeBaHMsI BHYTPEHHSISI SHEPIUsl XKUJIKOCTH YMEHbLIAETCS —
AKUJKOCTh OTJIAET YaCTh CBOEI BHYTPEHHEW SHEPIUH OKpYKaroLIEeH cpelie.

® B coomeemcmeuu ¢ 3aKOHOM COXPAHEHUs IHeP2ULL, KOTUYeCmEo Meniomeol,
svloeisieMoe euecmeom OAHHOU MACChl 8 NPoyecce KPUCMALTU3AYUL, PABHO
KOMUYecmsey meniomol, NO2NOWEHHOMY SMUM JHCe Beujecmsom makoi dce
maccwl 8 npoyecce niasieHusl.

NMPUMEHUTE U3YYEHHOE

t,°C1

Ha ocHoBe rpaduka 3aBMCUMOCTHU 380 |

TemnepaTypbl CBMHLOBOro Tena
[l@aHHOM MaccChbl OT MOSYYEHHOTO WM KONMYecTBa
TENnoThl ONpeAenuTe KONMYecTBO TENnoTkl, NoTpa- 590
YEHHOE TOMbKO Ha ero nnasneHue.

27 327 Q kO

YTO Bbl Y3HAIIN?
KonunyecTso TennoTsl, Heobxoaumoe ans
MnaBfneHVsl __ BeLLecTBa, B3ATOMO Npu __, KIMIOYEBbLIE CJIOBA
HasblBaeTcs . BellecTBa — pusmnyeckas Tennota nnasnenus

YpenbHasa TennoTta nnaBneHus
Temnepatypa nnaBneHus
Kpuctannuyeckoe

BENMUYMHA, paBHas KONMYECTBY TEMMOThI,
HeobxogMMoMy Ansi NnaBnenns 1 Kr 4aHHOro
KpUCTannmM4eckoro BeLecTsa npu
Temneparype nraeneHus.

NMPOBEPbLTE CBOU 3HAHUA
1. Kak BbluMcnseTcs KonmyecTBo TEMMOTbI, HE0O6XoaMMoe Ans NnaBneHus
KpuUCTannuyeckoro Tena, B3ATOro npy TemnepaType nnaBneHns?
2. YpenbHas TennoTa nnasneHus pTyTu pasHa 12 Kf—"{. Y70 370 O3HavaeT?
T
3. B Tabnuue nprBegeHbl JaHHbIE O Macce U YAENbHOM TENNOTE MMaBneHns YACTbIX
Bewects L, M, Nun O.

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

100 100 50 50
I Bonpoc. Kakoe u3 aTux BewecTs, B3ATbIX NpU TEMNepaTypax Ux nnaerne-
HWUS1 U HarpeBaeMbiX Ha OOHOM M TOM e HarpeBaTene, pacnnasutcs Obic-
Tpee apyrux?
A) Tonbko L B) Tonbko M C) Tonbko N D) Tonbko O E)Mun O

Il BOonpoc. [1ns nonHOro nnaBneHns Kakoro u3 atTnx BewecTB notpebyeTcs
Gonbluee KONMYecTBO TENNOTbI?
A) Tonbko L B) Tonbko M C) Tonbko N D) Torkko O E)Mun O
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3.3. MNapoobGpasoBaHue U KOHAEHcCaUUSA

LLlepnok XonMc Gbin Bbi3BaH B aHTUKBAPHYHO NaBKy, B KOTOPOW Gbina coBepLleHa

Kpaxa. OH c yauBneHnem ornsaen npoaasla 1 yaMBrieHHO CrpoCur:

— Bbl, 300pOBbI MOMOOON YENOBEK BLICOKOrO POCTa, MOMMM Gbl NErko AorHaTtb
Bopa. [Noyemy Bbl He NpecneaoBany ero?

— £ cpasy e Gpocuncs 3a HUM, 0fHaKO Ha MOpO3e CTekrna MOMX OYKOB 3aro-
Tenu, s He Mor YTo-Nnbo BUAETb U BOp yoexar, — coxarnen npoaasel,.

Xonmc goctan nyny v BbILEen 13 flaBk1, O4HAKO cpasy BEPHYIICS W Ferko Hallen

Bopa.

¢ [Mouemy Xonmc 6e3 0cobbix
ycunui onpegenun sopa?
O6ocHywiTe cBoe

npeanosyioxXeHne. c

O6opyaoBaHue: Konba, CTakaH, Npobka C NPOAETON CKBO3b HEE CTEKMSIHHON TPYO-
kor, Boga (50 mn), cnvpToBKka, MeTannmMyeckas nracTtmHa,

CNUYKK, LWITaTMBbI (2 WT.). 1
Xop paboTbl: 1. 3akpenuTe konby Ha WTaTUBE U, HanNB \'
B HE€ O0 NonoBWUHbLI BOAbI, 3aKponTe npobkown. 2. Harpe-
Basi KONOY Ha NameHn CNMPTOBKM, AOXKAUTECH KUMEHWS BOAbI
B kornbe 1 obpasoBaHusa napa Hag Heli (a). 3. MNMogseckbTe Ha
BTOPOM LUTATMBE METAIMYECKYO MMacTUHy, pacno-
NOXMB €€ HanpOTMB BbIXOAALLErO U3 CTEKIAHHON TPyOKU
napa, a nog NnacTMHOW NOMecTuTe cTakaH. 4. Habnto-
JainTe npoucxogsilee B TeYEHNE HECKONbKMX MUHYT.

O6cyauTe pesynbTaThl UCCrlef0BaHUA:

e [oyemy nap, Kacasicb XOro4HON NiacTUHbI, CHOBa NpeBpaLlaeTcs B BoAy?

e Kakne naMeHeHusi B COCTOSIHUM BeLLleCTBa NPOM30LLIM BO BpeMsl onbiTa?
Mouemy?

E’xenHeBHbIe HAOII01€HUS [TOKA3bIBAIOT, YTO KOJUYECTBO BOJIbL, CIUPTA, Y-
XOB U JAPYIHX JKMJIKOCTEH B OTKPBITBIX COCYJaX IOCTEIICHHO YMEHBIIACTCS.
[TprunHa 3TOro 3aKIIOYAETCS B UCIIAPEHUH ITUX KUIKOCTEH.

* [Ipoyecc nepexoda eewgecmsa uz Hcuok02o0 COCMosAHUsL 8 2a3000pasHoe (napo-
00pasnoe) Hazvisaemcsi NApOOOPA308aAHUEM.

CymecTByeT /1Ba criocoba napooOpa3oBaHUs: UcnapeHue U KuneHue.
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Hcnapenue — napooOpa3oBaHUE C OTKPBITOW MOBEPXHOCTH KUJIKOCTH, TPO-
UCXOJIAIIIee TTpH JIF000H Temmeparype. Kak o0bsicHseTcs npoliece ucnapeHusi?
XaoTHYECKH JIBUTASICH C PA3IMIHBIMU CKOPOCTSIMH U CTAJIKHBAsICh, MOJICKYJIBI
YKUJIKOCTH TIEPEIA0T JIPYT JIPYTy KUHETHYECKYlo dHepruto. B pesynbprate cko-
POCTh HEKOTOPBIX MOJICKYJT 3HAUUTEIILHO YBeIMUIMBacTCs. Ecim Takast Mosekysia
OKa)XeTCS Y IOBEPXHOCTHU KHUKOCTH, TO OHA MOXKET JIETKO MPEOJI0IETh MPHUTSHKE-
HHE COCCTHUX MOJICKYJI M, OTOPBABIINCh OT HUX, IMOKHHYTh JKUJIKOCTh. Mo-
JIEKYJIbI, BBIJIETEBIIIHE C TIOBEPXHOCTH KUIKOCTH, 00pa3yIOT HaJl HEl map.

B npoyecce ucnapenusi nogepxHocmu JHCUOKOCMU ROKUOAIOM MOIEKYbl, 00-
aaoarouue 6OIbUWOU KUHEMUYECKOU dHepauell, NodMoMy cpeoHee 3HadeHue
KUHeMU4eCKoU SHep2uU OCMABUUXCS 8 HCUOKOCMU MOAEKYL YMEeHbUAemC s,
YUMo NPUBOOUM K OXAAACOCHUIO HCUOKOCTIU.

3HAUUT, B MPOLIECCE HCIAPEHUS BHYTPECHHSSI YHEPTHUS JKUIKOCTH yMCHb-
nraercsi. 9T0 MOXKHO TIOJTBEPAMUTH MPOCTHIM OTBITOM: KAaITHUTE Ha PyKy He-
CKOJIBKO KareJIeK OJICKOJIOHA — BBI CPa3y Ke MOIYBCTBYETE MPOXJIATY B TOM
Mecte. Mcmapsrommiicss 01e€KOJIOH, OXJIaXKIasCh, 3a0UpaceT y Ballel pyKu
HEKOTOPOE KOJIMYECTBO TEILJIOTHI.

VcniapeHne nmpoucxoauT MpH JIF000i TeMIiepaType, OJJHAKO CKOPOCTh UCTIa-
PEHUSI 3aBUCUT OT Pa3IMIHBIX PUIHH:

— CKOpOoCHb uchapenus 3agucum om pooa rxcuokocmu. Harpumep, ecnm Ha
TIACTUHKY W3 CTEKJIa KalHyTh OJTMHAKOBBIE 110 MACCe KarlIh BOABI, CITUPTa
Y PaCTUTEIHHOTO Macyia, TO CHAaYaJla UCTIAPUTCS CIIUPT, TIOTOM BOJIa, a
ucrapeHye Macia OyJeT MpoI0KaThCs He O/IMH JICHb;

— CKOpPOCMb UCRAPEHUA HCUOKOCIU 3A8UCUIN O NIOWAOU €€ OMKPLIMOIL
noeepxnocmu. Hanpumep, yaii ObicTpee ucnapsieTcst U3 OJo/Ia, 4eM u3
CTaKaHa,

— CKOpOCHb UCRAPEeHUs 3a6UCUm Om Mmemnepamypul y»cuokocmu. Ha-
puUMep, JTy>KU Ha COJTHEUHOM YacTH YJIHIIBI HCTIAPSIOTCS OBICTpPEE;

— CKOpOCMb UCRAPEHUS 3A8UCUI OM 8TIANCHOCHU 6030yXa U €20 O8UIICe-
Hua. Tak, B CyXyro MOTrojy BlIakHOE OeJbe COXHET ObICTpee; B BETPEH-
HYIO TIOTOJTy TaKk)Ke Oelbe COXHET ObIcTpee, YeM B 0€3BETPEHHYIO.

OaHOBpEMEHHO C MPOLECCOM BBIXO/Ia MOJIEKYJl C TIOBEPXHOCTH KUAKOCTU
MPOMCXOIUT OOPATHBIH MPOIECC: YACTh COBEPIIAIOIINX Xa0THYECKOE JIBUKE-
HUE HaJl ’KUJIKOCTHIO MOJIEKYJI CHOBA BO3BPAIIAETCs B )KUJIKOCTb.

* IIpoyecc npespawenus napa 6 HcUOKOCmb Ha3blaemcsi KOHOeHcauueil.
[Ipouecc KOHAEHCAIIMY MTapa COMPOBOXKAAETCS BbIIETICHUEM SHEPTUH.
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KoHageHcauus nponcxogunT 1 B criyvasx, korga nap He co-
nprkKacaeTcs C XXugkocTbto. [prmepom sBnseTcsa obpaso-
BaHWe 0bnakoB: MONEKyrbl BOASHOrO napa, NogHUMAaLL M-
ecsl ¢ NoBepxHOCTU 3emnu, B 6onee XonoaHbIX Cnosx at-
Moccpepbl, FpynnMpysicb, 06pasyoT MenKue Kannu Bogpl.
A 13 aTux kanenb o06pa3sytloTcsa «napsime» B Hebe obnaka.

[Tporiecc mcnapeHus: TBEPIBIX TeNl HA3BIBAKOT cyOaumayueti, a oOpaTHBINA
IIPOLIECC HA3BIBAIOT decyoaumayuen.

» Cybonumayusn — npoyecc nepexooa Geujecmed uz meepooco COCMOAHUS 8
2a3000pasHoe, MUHYs HCUOKOe.

Hanpumep, «cyxoii néo» (CO: 6 meepoom cocmosinuu) ucnapsiercsa 0e3
nepexo/1a B )KUIKOE COCTOSTHHE. 3anaxu HEKOTOPBIX TBEPABIX Tell, HalpuMep
Ha(TaIMHA, MBI OMIYIIaeM B pPE3yJIbTaTe UX CYOIMMAIIHH.

» Jlecyonumayus — npoyecc nepexooa eewjecmea u3 2a3000pazHoco co-
CMOsIHUSL HENOCPEOCMBEHHO 8 MBEPOoe.

Hanpumep, oOpa3zoBaHue WHEs Ha OKOHHBIX CTEKJIaX B MOPO3HYIO MOTOAY
HNPOMCXOTUT B Pe3yJIbTaTe MPEBPAIICHUS COJCPKAIIETOCS B BO3IAYXE BOMS-
HOTO TIapa HEeTOCPEJICTBEHHO B JIE].

NMPUMEHUTE N3YYEHHOE

O6opyaoBaHue: Npobupka, CIMPTOBKA, KPUCTANINKN MoAa, CINYKN, LITaTUB.

Xop paboTbl: 1. 3akpenute NPpoBUPKY Ha WTaTUBE, NPeaBapuTENbHO MOMECTUB B

Hero Kpuctannuku noga. 2. Harpesas npobupky Ha nnameHm

CMMPTOBKM, Habntogamte 3a WU3MEHEHUAMW B COCTOSHUM

KpucTtannukos noga (b).

O6cyauTe pesynbTaThl UCCNefOBaHUSA:

e B pesynbTaTte Kakoro ABneHnst BHyTPEHHNE CTEHKU
HarpeBaemol Npobupku npruobpenu h1oneToBbIN
OTTEHOK?

¢ Kakoe sBneHune Habntoganoch B xoae aKcnepMmMeHTa?

(b)

——
YTO Bbl Y3HAIIN?
Mpouecc nepexoa BelecTsa U3 XUAKOro cCoCTos-
HuA B razoobpasHoe (Mapoobpa3Hoe) Ha3biBaeTcs KIMIOYEBBIE CITOBA
. — napoobpa3soBaHue, nponcxogsiiee ¢ oT- WcnapeHne
KpbITON NOBEPXHOCTU XMAKOCTU. [pouecc npespa- Decy6numaums
LLleHMa napa B XUAKOCTb Ha3blBaeTcd _ . — Cy6numauus
npoLecc nepexoaa BewecTsa U3 TBepAaoro MNapoo6pasoBanune
COCTOSIHMSA B ra3000pasHoe, MUHYSA Xuakoe.  — KonpeHcaums

npouecc nepexona seuwlecrea U3 rasoo6pa3Horo
COCTOAHNA HEeNnocpenCTBEHHO B TBepAOe.
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NMPOBEPbLTE CBOU 3HAHUA
1. 3arpsAsHeHre NOBEPXHOCTM MOPEN U OKeaHOB HE(DTAHON MIEHKOW Ha3blBalOT
aKonornyeckon katactpodgomn. MNMoyemy?
2. MoyeMy XupHbIV Cyn OCTbIBaeT Aonblue?
3. CteknsiHHas Gy Tbinka 1 rMUHSAHBIA KYBLUMH HAnosHEHbI XON04HOW Bogow. B kakom
13 coCyaoB BOJa OCTaHETCS NpoXrafHon, a B kakoM notenneet? [Noyemy?

4. Mpwn ucnapeHnn Boaa 3abupaeT TENSO Y OKPY>KAKLLMX Ter, YTO NpUBOaUT

K UX OXMaXOEHWI0. YUYnTbiBasd 3TO, Kakue U3 HMXKenpuBeAeHHbIX SABMEHUN

MOXHO CUMTaTb HE NPOUCXOAALLMMUN B pe3yrnbTaTe ucnapeHnsa?

1 — O3H0O6 scriomeswez20 yeriogeka.

2 — Bnaea Ha nosepxHocmu rnpodyKkmos, 8bIHymbIX U3 MOPO3USIbHOU
Kamepbl X0r100uUsIbHUKa J1€MOM.

3 — lMNpuknadbigaHue enaxHo20 Komrpecca Ko /10y 60/1bHO20 C 8bICOKOU
memnepamypod.

4 — [lyxoma, owywaemasi 8 8030yxe riocsie 0005 8 KapKue riemHue OHU.

5 — 3annomeesaHue (Mokpbimue napom) cmeKos1 O4YKO8 Mpu 8bixode u3
merisio2o NoOMeWEeHUs Ha yruyy 8 XosI00HYr o2o0dy.

6 — lNomeHue (MoKpbiMue napom) cmMeKos 04Ko8 rnpu exode 8 merisioe
rnoMeuwieHue ¢ Xo100HoU ynuusbl.

7 — OwyweHue npoxsadbl npu ebixode U3 800bI Ha MIIsKe.

3.4. HacbIWweHHbIN N HeHacbIWwWeHHbIX nap. KuneHuve

Ha doTorpacdumsx n B punbmMax o 6GeckpanHuUX necyaHbix
NYCTbIHAX MOXHO BWOETb, KaK Maro 3efeHbIX pacTeHUn
npovspacTtaeT B 3TOM Knvumare.

e Kak 3T pacTeHusi «XMBYT» B YCIOBUSIX NYCTbIHb C CyXUM U
)KapKuM KNnumaTtoM, rae rogamu He GbiBaeT goxaen?

Cy1uecTByerT Ba BUJia apa: HACbIeHHblll U HeHacblujeHHbiti. MOIeKyIbl BOZbI,
HaxoJIleiics B COCYJE, 3aKPbITOM KpBILIKOM, UCHAPSIIOTCS B MPOCTPAHCTBO
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MEXJly TMOBEPXHOCTBIO BOZIBI M KpbIIKOM. Hekoropas 4acTe 3THX MOJIEKYH
CHOBA BO3BpaIaeTcs B Boay. HacTymaer MOMEHT, KOT/Ia YHCIIO BEPHYBIITHXCS B
KUIKOCTh B SIUHUITY BPEMEHH MOJICKYJI CTAHOBUTCSI PABHBIM YHCITY MOJICKYJ,
MOKHUHYBIINX €€ B €IUHUILY BpeMEeHU. BO3HUKAaeT COCTOSHHE, KOTOPOE Ha3bl-
BACTCSl OUHAMUYECKUM pasHosecuem. B COCTOSIHUM JMHAMUYECKOTO PaBHOBE-
CHA KOJIMYCCTBO KUAKOCTHU U 1Tapa OCTACTCA HCU3MCHHBIM.

* [lap, Haxooawuticsi 8 OUHAMUYECKOM PABHOBECUU CO CBOell HCUOKOCMbIO,
HA3b16A10M HACLLU4EHHBIM RAPOM.

Om uezo 3a8ucam nIOMHOCMb U 0ABlIeHUe HACLIWEHHO20 napa?
[Ipenmomnoxum, 4To B 3aKPBITOM COCYI€ HAXOMATCA KUAKOCTb U €€ HACBIICH-
Herid nap. Cocyn HarpeBaroT. C poCTOM TEMITEpaTyphl YUCIO TMOKUIAFOIIAX
KUIKOCTh MOJICKYJI CTaHOBUTCSI OOJIBIIE YHCJIA MOJICKYJ, BEPHYBIIHMXCS B
KHUIKOCTh. HapyIarorcs: auHaMudeckoe paBHOBECHE M COCTOSIHUE HACKIIICHUSI.
Ho uepe3 HekoTopoe Bpemsi TUHAMHUYECKOE PaBHOBECHE BOCCTAHABIIMBACTCS,
OIHAKO M3-3a YBEIWYCHUA 4YHCIIa UCIIAPUBIINXCS B 3aMKHYTOE IPOCTPAHCTBO
MOJIEKYJI TUIOTHOCTh HACBIIIEHHOTO Mapa HaJl KHUJKOCThIO yBeiamduBaercs. C
POCTOM IJIOTHOCTH Tapa pacTeT U €ro JIaBICHHE.

o ITnomnocms u 0asnenue HACLIUEHHOZ0 RAPA 3A8UCAM OM MeMnepa-
mypol: 00e 6enUUUHbBL YEETUUUBAIOMCA C HOGbIUIEHUEM MEMNEPAMYPb.

B cocynie ¢ OTKpBITOl MOBEPXHOCTHIO AMHAMHYECKOE PABHOBECHE HE BO3HUKACT,
TaK Kak OOJbIIasl YacTh MOKUHYBILIUX JKUIKOCTh MOJIEKYJ PACIIPOCTpaHsIEeTCs B
OKpY’Karoliee MpOCTPaHCTBO. TaKoii map sBISCTCS HeHACHIUEeHHbIM.

* Ilap, ne naxooawuiica 6 OUHAMUYECKOM PABGHOBECUU CO CEOEIl HCUOKOC-
mb10, HA3b16AIOM HEHACLIU|EHHBIM.

[oma Bbl YacTo HabniogaeTe npouecc KnneHna Boabl B YarHuke.

e Kak IpoucxoauT KuneHue?
¢ [louemy HarpeBaHue BOJIbI COITPOBOXK/IAETCSI XapaKTEPHBIM IIIyMOM, a
HEMOCPEJCTBEHHO Nepe]] KUMEHNUEM IIIyM YMEHbIIaeTCs?

OGopyaoBaHue : CTEKISHHBINA COCY, AreKTpoHarpeBaTesib, Boaa, TEPMOMETP, LUTATUB.

Xop paboThbi:

1. BkntounTe HarpeBaTtenb. Habepute B cocyn BOAbI BhilLE CEPeaUHBLI U MOCTaBbTe
COCYy[, Ha HarpeBarTernb.
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2. 3akpenvTe TepMOMETP Ha LUTaTUBE M, ONYCTMB €ro B COCya, CneauTe 3a nsme-
HeHneMm TemnepaTypbl BoAbl, OQHOBPEMEHHO Habnwogas npouecc, npoucxoas-
LMK BHYTPKU BOAbI (a).

(a) O6¢cyauTe pesynbTaTthl
60°C = uccrnenoBaHus:

T T £ o Kak nsmeHstoTcs pasmepbl
cofiepallmxcsa B Boae
ny3bIpbKOB BO3ayxa B
npouecce HarpeBaHus
BOAbl, KaK OHW ABUraoTCcs?

o Kak BegyT cebs
codepxaluvecs B Boge
My3bIpbKW B NpoLiecce
kuneHus? Movemy?

BHyTpu BoibI Bceria IpUCyTCTBYIOT paCTBOPEHHBIN BO3lyX U OUEHb MEJIKHE
4acTUIIbl TBEPAbIX TeJl. [Ipy HarpeBaHUM BOJbI PACTBOPEHHBIN B HEH BO3/1yX
BBIJIETISIETCS. B BUJIE€ BO3AYIIHBIX Iy3BIPbKOB Ha JIHE M CTEHKAaX COCYyAA.
ITporiecc HarpeBaHus CONPOBAXAAETCS UCIIAPEHUEM BOJbI BHYTPb 3TUX ITy-
3bIPbKOB. Tak Kak My3bIpbKU 3aMKHYTbI, BOJISIHOM Map B HUX SBJISETCS HAChI-
nieHHbIM. C MOBBIIIEHUEM TEMIIEPATyphl KUAKOCTH YBEIUYUBAETCS KOJINYE-
CTBO Mapa B KaKJIOM I1y3bIpPbKE, 3HAUUT, PACTET U AABJICHUE [1apa HAa CTEHKU
ny3slppka. B pe3ynbTate my3bIpbKM YBEJIWYMBAIOTCS B pa3Mepe U IOJ
JeNCTBUEM APXHMMEJOBOW CHJIbI OTPBIBAKOTCS OT BHYTPEHHEHN ITOBEPXHOCTH
cocyia U MOJAHMMAIOTCS BBEpX. B BepxHUX 0osee XOIOIHBIX CIOSAX BOIbI
BHYTPHU IIy3bIPbKOB IPOMCXOIUT KOHJEHcAlMs BoAsHOro napa. Ily3sippku
YMEHBIIAIOTCS B pa3Mepax U CXJOMBIBAIOTCSA. DTOT MPOLECC COMPOBOXK-
JIAETCsl XapaKTEPHBIM IIyMOM.

ITpu temnepatype, pasaoit 100°C npu HOpManbHOM aTMOC(EpPHOM JlaBJie-
HUH, BECbh 00BEM BOJIbI 32 CUET KOHBEKIIMU TPUOOPETAET OJIMHAKOBYIO TEMIIE-
patypy. IIpu 5TOM 00BEM MOAHMMAIOIIKXCS ITy3bIPHKOB YK€ HE YMEHbIIACT-
cs1, @ HA00OPOT yBEIUYMBACTCSI, JABIEHUE HACBIIIEHHOTO Mapa B HUX CTaHO-
BUTCSl 4yTh 0OJIbIlIE aTMOC(EPHOTO, U My3bIPbKH, JOCTUTHYB MTOBEPXHOCTU
BO/Ibl, JIONAIOTCA U BBIITYCKAIOT Iap B aTMOC(epy — MPOUCXOIUT KUIIEHHUE.

* Ilapooobpa3zoseanue, npoucxooaujee npu onpedeeHHoll memnepamype
€O 6cezo 00véma IHCUOKOCmu, HA3bl6aAlOM KUNEHUEM.

OnbITHI TOKA3bIBAIOT, UTO TEMIIEPATYPA )KUKOCTH U I1apa HaJl HUM BO BpeMs
KUIIEHUSI HE U3MEHAETCS.

» Temnepamypy, npu Komopoii )}cuOKoCmbs KUnum, HA3vlearom memne-
pamypoii Kunenus.

B tabnuue 3.4 npuBeeHbl 3HaUSHUS TEMIIEPATyPbl KUIIEHUSI HEKOTOPBIX Be-
IIECTB MPU HOPMAJIbHOM aTMOC(HEPHOM JIaBICHUHU.
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Ta6nuua 3.4. TemnepaTypa KMNEHUS HEKOTOPbIX BELLECTB NPY HOPMarbHOM aTMO-

chepHOM gaBneHuu.

BemectBo t, °C BemectBo t, °C
Bomopon —253 Pryts 357

Kucnopon - 183 Caunen 1740
Ddup 35 Menp 2567
Crupt 78 Kenezo 2750
Bona 100 3010TO 2950

TemrmiepaTypa KUIIEHHS 3aBHCUT OT BHEIIHETO JaBJIeHUS Ha *KuakocThb. C poc-
TOM BHEIITHETO JABJICHUSI TEMIIepaTypa KUTICHUST YBEITMUUBACTCS, 1 HA000pOT,
IPY YMEHBIIIEHUH BHEIITHETO JIaBJICHUS TEMIIepaTypa KUIICHUS! YMEHBIIIAeTCH.

NMPUMEHUTE N3YYEHHOE

[ UMCCNEOOBAHUE-2 } * PewuTe 3apgavy

Kaxxgas us xungkocten L, M, N u O B3data npu Temne-
paType kunexus. >Kvagkoctb L onyuieHa B »xxungkocts N,
a xungkoctb M B xugkoctb O Tak, Kak 9TO NOKa3aHo Ha
PUCYHKe.

15
N o

B Takom crniyuae:
a) npv ucnapeHuu xungkoctn N TemnepaTypa xungkoctm L ymeHbLuaeTcs;
b) npu ncnapennmn xunakoctn M TemnepaTtypa xungkoctm O ymeHbLLaeTCs.
B kakom cnyvae Temnepatypbl KUNMEHWUS XUAKOCTEN BblpaXeHbl BEPHO?

Bbi160p

60°C 80°C 50°C —30°C
60°C —30°C 50°C 80°C
50°C 60°C 80°C —30°C
50°C 80°C 60°C —30°C
—30°C 60°C 80°C 50°C
YTO Bbl Y3HANN?
Map, HaxoOsLWMNCA B CO CBOEN XXWUAKOCTbIO, KMIOYEBLIE CMOBA

HasblBaloT __. [ap, He HaxodALWWMICA B AVHaMKYe-
CKOM PaBHOBECUW CO CBOEW KNOKOCTbI0, Ha3blBatoT
__. Mpouecc napoobpazoBaHusi, NPOUCXOAALLNIA
npu onpeaerneHHo TemnepaType co BCEro 0ob-
éMma XnakocTu, HasbiBaloT . Temnepatypy, npu
KOTOPOW XXMOKOCTb KWMWT, Ha3biBalOT __.

KuneHue

HeHacblleHHbIW nap
HacbliweHHbIN nap
OnHamunyeckoe paBHOBecue
TemnepaTypa KuneHus

NMPOBEPLTE CBOU 3HAHUA

1. OT yero 3aBUCAT NNOTHOCTb M JaBMNEHNE HacCbILLEHHOro napa?

2. Ha rpacuke nsobpaxeHa gnarpamma temnepartypa — Bpems, oTpaxatoLlas pe-
3ynbTaTbl COOBLLIEHNSA KONMYeCTBa TENMNOThI BOAE B COCYAe.
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| Bonpoc. Ha kakol MuHyTe, COrmacHO OaHHbIM t,°C |

AvarpamMmmel, 3akunena soga? 120 1-—r-=r-r-mmm e -

Il BOonpoc. B kakom arperaTHOM COCTOSIHUW Ha-
xoaunacb BoAa B KOHLE 6-1 MUHYTbI?

3. [Oe TemnepaTypa KMneHus Bogbl:

a) pasHa 100°C; b) Hnxe 100°C; c) Bbiwe 100°C ?
Mouemy?
1. B Mupryny (Ha BbicoTe 1500 M Haa
YPOBHEM MOpS).
2. Ha ypoBHe mops.
3. B waxte (Ha rny6uHe 2000 m oT ypoBHsi Mopsi) B Come (Typums).

2 4 6 8 10 12t muH

3.5. YoenbHas TennoTta napoo6pa3oBaHus

UToObl NpeBpaTUTh XNAKOCTb B Nap, e/ COobLLaoT onpeaeneHHoe Kormy4ecTBO
TennoThbl, NPU KOHAEeHCaLUWKM Xe Nnap BblAEeNAeT HEKOTOPOE KOJINYeCTBO TEMNSOThI.

e OT Yyero 3aBUCUT 3TO KONMYECTBO TENMOThI?

Pa3nuynbIM BeliecTBam ciie1yeT COOOUIUTh Pa3InYHOE KOJIMUECTBO YIHEPIUH,
4TOOBI MIEPEBECTU UX M3 KUIKOTO COCTOSHUS B TapooOpa3zHoe. JTa sHeprus
XapakTepusyeTcs: (pU3NUeCcKOl BEIMYMHOM, HA3bIBAEMOU yOenvbHolU menio-
motl napooopaz06anus.

OKcnepuMeHTanbHO YCTaHOBIMEHO, YTO Ha NMpeBpalleHe B nap
1 Kr BoAbl Npu TemnepaTtype kunenus tpatutca 2,3 MIOx, a Ha
npeBpalleHne B nap TOW e Maccbl cnupTa npu TemnepaType €€ KuneHus
Tpatutca 0,9 MO konuyecTBa TennoTbl. [Anga npeBpalleHns B nap 2 Kr BoAbl
npun Tex xe ycnosusx Tpatntca 4,6 M, a cnupTa TON Xe MaccChbl NpuU Tex xe
ycnosuax 1,8 MIOx aHeprum.
O6cyauTe pesynbTaTthl UCCNefoOBaHUA:
e OT Yero 3aBUCUT KONMYECTBO TEMMOTbI, HEOOX0AMMOE AN NpeBpaLleHns B nap
pasnuU4YHbIX BUOOB XUOKOCTEN?

* Konuuecmeo menniomot, HeodX00umoe 011 NPeBPAEHUs HCUOKOCIU 6 nap
npU NOCMOAHHOI MeMNEPamype, Ha3vl6aemcs Meniomoi napoodpaz06anul.
[Ipu ananmuse ucciaenOBaHUS BBIICHSETCS, YTO TEIJIOTa MapooOpa3oBaHUs
3aBUCHUT OT BHJIA KUJKOCTU U €€ MaCCHhI:

Q=Lm.
3neck Q — Temnora napooOpa3oBaHUs, M — Macca KUAKOCTH, L — yaenbHas
TEIUIOTa MapOo0OPa30BAHUS KUIKOCTH.
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VYaenpHas Temiora mapooOpa3oBaHUs SBISETCS BEIMYMHOM, OTpaskaromien
pasznuuMe KOJUYECTB TEIJIOThI, HEOOXOAMMBIX MJisi MPEeBpALEHUS B Map
Pa3IMYHBIX )KUJIKOCTEN OJMHAKOBOM MaCCHI.

dopmyna EavHnua nsmepeHums
=2 ) =12%
m KT
OnpepgeneHue OnpegeneHue

YaenbHasi TeroTa napoogpasosanns Be- | 12 _ 1 rannoma napooOpa3oBaHus Ta-
mecTBa — pU3MUYecKas BeJIMIMHA, YUCICHHO Kr
paBHasl KOJHUYCCTBY TEIUIOTHI, HEOOXOMIH-
MOMY JUIsl TIpEBpaIleHust B map 1 Kr xuji-
KOCTH TIPU TEMITCPATyPE KUIICHUSI.

KO JKUIKOCTH, IJIs MpeBpamieHus | Kr
KOTOPOH B Iap NMpH TeMIepaType KUIMEeHUs
Heo0xoanMo notpatuth 1 [l KonmuecTBa
TEIUIOTHI.

VYnenpHas TemioTa mapooOpa3oBaHMs 3aBHUCUT OT poja XKUIKOCTU. B Tad-
nure 3.5 npuBeACHbBI 3HAYCHUS YIIbHON TETIOTH MapooOpa3oBaHUs HEKO-
TOPBIX KUJIKOCTEH.

Tabnuua 3.5. 3HayeHns yaenbHoW TennoTbl NapoobpasoBaHNs HEKOTOPBIX XUAKOCTEN (Npu
TemnepaTtype KUNeHns U HopMarbHOM aTMOCEPHOM AaBMEHNUN).

BemectBo L, MJIx/xr
Kunxuii Bo3ayx 0,2
Pryts 0,3
Ddup 0,4
Crupr 0,9
Kugxuii amMuax 1,4
Bona 23

KonnuecTBo TEmnoTel, BelEIsAEMOE TPU KOHAECAIMU Napa JAHHOW MAacChl,
B35TOM IIPU TEMIIEpAType KUIIEHUS, PABHO KOJIUYECTBY TEIUIOTHI, IOTPAYEH-
HOMY JUI IIPEBPALLECHMS B [1ap TAKOW K€ MACChl COOTBETCTBYIOLLEH KUKO-
CTHU INIPU TOM K€ TEMIEPATYpE.

NMPUMEHUTE N3YYEHHOE

NCCIEOOBAHUE-2

B Tabnuue npueeaeHbl 3Ha4eHUA yp,eanoﬁ TENNOTHI napoo6pa-

3apaua 3o0BaHus Bewecte L, M 1 N. B nap npeBpalleHbl COOTBETCTBEHHO
221,42 11 10 r aTux BeLLecTB (Npy TemnepaType KUNeHus).

| 2 Bemeerso 0000000 | L[| M [ N
YpenbHasa Tennota napoo6pasoBaHus ([x/ 480 380 620
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| Bonpoc. Kakum GygeT cOOTHOLIEHNE MeXay KONM4ecTBaMu TennoTbl, nepeaaH-
HbIMY 3TUM BellectBam? [Noyemy?
A)Q.>Qu>Qv B)Oy>0Q.,>Qv C)Oy>0Qy>0,
D)Q.=Qu>0Qny E)Q.=0Qny>0Qun

] BOMpoc. Kakmm 6yﬂ,eT COOTHOLWEeHne mMmexay kKonun4yectesamun TernroTbl, BblOesd-
eMbiIMK B TMpouecce MOJTHOW KOHAOeHcauum ﬂ,aHHOlZ MacCCbl 3TUX Xe BeLU,eCTB?
Mouemy?

A)Q, > Qu > Qy B)Qu>0Q.>0Qn C)Qy>0Qu >0,

D) Q. =0Qu > Qu E) Q. =0Qn > Qu

YTO Bbl Y3HAIIN?

KonunyecTtso TennoTsl, noTpaveHHoe Ha KNKOYEBbBIE CITOBA

npeBpau.l.el-lme XMOKOCTU B nap npu Konu4ecTBO TenmnoTbl

NOCTOAHHOM TemMnepaType, Ha3biBakoT KoHnpeHcauus

__. Konuyecteo Tennorthl, MapoobpasoBaHue

Heobxoavmoe Ons npeBpaLleHust B nap Tennota napoo6pa3oBaHus

1 Kr XKMOKoCTn npu NOCTOSIHHOW YpenbHasa Tennota napoo6pa3oBaHus

Temnepartype, HasblBalT __ .
BblOensoweecs Npy ___ napa AaHHOW Maccbl, PaBHO KONMYECTBY TEeNnoThl,
HeobxoaMMOMy AN TaKoW e MacChbl COOTBETCTBYHOLLEN KUAKOCTY.

NMPOBEPbLTE CBOU 3HAHUA
1. B Tabnuue npuBefeHbl 3Ha4YeHNs1 yAenbHOM TENMOThI Napoobpa3oBaHnsi HEKOTO-

pbIX BELLECTB.

300 400 520 900

| Bonpoc. [Ins nonHoro npeBpalleHnst B Map Kakoro M3 3TWX BELLECTB, B3ATbIX Mpu
O[VHaKOBOW TemrnepaTtype M B paBHbIX Maccax, TpebyeTca MeHbLLee KOnMYecTBo Ter-
noTbI?
Il BONpoc. Kakoe 13 BellecTB, B3ATbIX B ra3000pa3HOM COCTOSAHMM MpU TeMnepa-
Typax KUNeHus, nepefaacT oKpyxatoLLen cpege bonbluee KONMYecTBO TEMOThI NpU
MOMTHOM NPEBpPaLLEHNM B XXUOKOCTb NPU HEM3MEHHOW Temnepartype?
a— 100 r auetoHa; b—100r ptyt; ¢ — 200 r cnupTa; d — 200 r achupa.
2. Yto o3HavaeT yTBepXaeHue: «yaenbHas TennoTta napoobpaszoBaHnsa pTyTu pas-
Ha 0,3 Mx/kr»?
3. Kakoe konuuectBo TennoTbl HeO6xoAUMO ANs npesBpalleHns B nap 5 Kr Boapl,
B3ATON Npu TemnepaType KuneHmsa?
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3.6. BnaxHocTb Bo3gyxa

Apud 1 ero gegylika cugenv Be4epom B
cagy v Benu Takyto becepy:

— [Oepnywika, kakon ©yaeT noroga 3aBTpa?
— 3aBTpa Oyaet goxap.

— A Kak Tbl onpefenwr, Yto 3aBTpa byaeT
noxab?

— MHe 06 aTom roBopuT cama npupoaa.
OO6paTn BHMMaHue Ha TyMaH B OEPEBHE:
€CN OH PacrosoXeH Bbllle OEepPEBLEB,
3HauuT, 3aBTpa Oyaet goxab. Ecnu oH
pacctunaetca OnNmM3ko K MOBEPXHOCTU
3eMnu, TO OXnaaeTcs cyxas noroga.

e Y710 03HavaeT TymaHHas noroga? Kak Tyman obpasyetca?
e BuinagaeT nu poca kaxaoe yTpo? Uto aBnseTcs npuumHon e€ obpa3oBaHus?

B BO31yxe Bceraa mpucyTcTByeT BOsIHOM map. OH 0OpasyeTcs Mpu UCTTapeHU
BOJIBI C TIOBEPXHOCTEH OKEaHOB, MOpeid, 03ep U 1ip. OT KoIMUYeCcTBa BOSTHOTO
napa B BO3yX€ 3aBUCST CAMOYYBCTBHUE JIFOJICH, )KU3HB )KUBOTHBIX M PACTCHUH,
a TaKiKE€ COCTOSIHUC TCXHUYCCKHUX W CTPOUTCIBHBIX 00BexToB. KosmmuectBo
BOJITHOTO T1apa B BO3yX€ OIMpEeNsieT BIAXKHOCTh BO3AyXa. BiakHOCTH BO3-
IyXa XapaKTepusyeTcs ABYMsI (U3HUYSCKUMHU BEIWYHMHAMH: aOCONIOMHAS
GIAINCHOCHb U OMHOCUMETIbHAA 6IAHCHOCNb.

® A6contomuan enaxcHocmey — uzuueckan eeuduUnd, YUCIEHHO PAGHASA
macce 60021020 napa, cooeprcaweiica 6 1 m> 6030yxa:

m

P=7-

3neck p — abCoOMIOTHAS BIAXKHOCTD (TUIOTHOCTH BOASHOTO mapa), V' — 00béM
BO3/[yXa, m — Macca COJEPKaIIerocsi B BO3JyXe BOJSHOrO mapa. Tak kak
Macca BOJISTHOTO napa B 1 M> BO3JlyXe OueHb Majia, TO €& BBIPakaloT B IpaM-
Max. 3a eIUHUITY a0COTIOTHOM BIAYKHOCTH MPUHST | /v
[m] 1r r
o] = V] 1m3  ~m¥

Pasencmeo abconromnoii énascnocmu p = 20 M—Z O3Hauaem, Ymo 8 KadtHcOOM
1 M3 6030yxa codepacumes 20 2 6ooanozo napa.

OTmeTnM, 9TO 3HAs TOJBKO a0COIOTHYIO BIIAXKHOCTH, HEIIb3sI ONPE/ICIIUTh, B
KaKOH CTENeHU UMEIOIIIEECs] COCTOSIHUE BOJSTHOTO Tapa B BO3AYyX€E OTIMYAETCS
OT COCTOSIHMSI HachIlieHUs. Eciii BosiHOM map B 3eMHOM atMocdepe Obut Ob
HACBIIIEHHBIM, TO BCS 3€MHasi TOBEPXHOCTh OblIa ObI MOKPHITA HEBBICHIXAIO-

HIMMH KaryisiMu BoJiel. HaoOopoT, eciiu cosieprkaHue BOSTHOTO ITapa B BO3/1yXe
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6YII€T HaMHOI'O MEHBIIIC, YEM B COCTOSIHHNH HACHIIIICHUS, TO BOSHUKHET 3acyxa,
KOTOpast HaHeceT OOJIBIIION BpeI TPUPO/IC.
Benuuumny, nokaswiearowyio, HacKoOIbLKO 800AHOU NAp Npu OAHHOU memnepa-
mype omjudaenics om HACbIUWEHHO2O GOO}ZHOZO napa, npuHAmMoO HAa3vledmnb
OMHOCUMEIbHOUL 81ANCHOCHLBIO.
® OmHocumenbHas GAHCHOCHb — GETUYUHA, DAGHAA OMHOWIEHUIO HIIOMHOC-
mu 6003H020 nNApa 6 6030yxe NPU OAHHOI Memnepamype K ni1OMHOCHU HACbl-
WIEHHO20 NAPA NPU IMOTL Hce MEMNEPAMYPe, BbIPANHCCHHAA 8 HPOUCHMAX:

@ = Ly 100%.

Po

311ech (@ — OTHOCHUTEIbHAS BIAXKHOCTh, P — INIOTHOCTH BOJISTHOTO T1apa B BO3-

JlyXe IPU JaHHOU TeMIlepaType, P, — IJIOTHOCTh HACBIIIEHHOIO IIapa B BO3-
JIyX€ TIPU ITOM K€ TEMIIEpaType.

CKopocTh ucnapeHusi BOJibl C TOBEPXHOCTH KOYKHU YEJIOBEKA 3aBUCHUT OT BIIAX-
HOCTH Bo3/1yXa. C pOCTOM OTHOCUTEIIBHOM BJIAYKHOCTH BO3/yXa UCIIAPEHUE BO-
JIbl C TIOBEPXHOCTU KOXHM 3amenysiercs. B pesynbraTe Hapymaercs TEIIoBOe
paBHOBECHE OpPTraHM3MA, 3aTPYJHIETCS JIbIXaHHE UM CaMOUYyBCTBHME YEIOBEKa
yxynmaercs. [lpy NOHWKEHHH BIaKHOCTH BO3AyXa (MPH MOBBIIICHHOW CY-
XOCTHU BO3/lyXa) CKOPOCTb MCIIapEHHsl BOJIbI C KOYKHOT'O ITOKPOBA YEJIOBEKA YBE-
JMYUBAETCS, OH CHJILHO TOTEET, TyObl M CIU3UcTasi 000J0YKa JbIXaTeIbHBIX
HYTeﬁ BBICBIXAKOT, YTO TAKXKC IMPHUBOAWUT K YXYAIICHHUIO Cro CaMOY1yBCTBHA.
HanGonee GnaronpustHON 1S )KU3HEAEATEILHOCTH YEJIOBEKa SIBJISAETCS OTHO-
CUTeINbHAas! BIAXXHOCTh Bo3ayxa 50-60%.

B Tabnune 3.6 npuBeneHbl 3HAUEHUS TUIOTHOCTH HACBHIIIEHHOTO BOASHOIO
napa p, IIpy pa3jIMYHBIX TEMIIEpaTypax.

Ta6nuua 3.6. [NoTHOCTb HACLILLEHHOIO BOASIHOMO napa p, npu pasnnyHbIX TemMne-

paTypax.

t,°C p,r/m3 t,°C p,r/m3 t,°C p,r/m3

-5 32 7 7,8 15 12,8
0 4.8 8 8,3 16 13,6
1 52 9 8,8 17 14,5
2 5,6 10 9,4 18 15,4
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 onpezensiercst I10THOCTh P BOASHOIO Napa B Bo3ayxe? — J1iist aToro cie-
JIy€T 3HATb MOYKY POCHI.

e Toukoii pocel nazvlearom memnepanmypy, Bpu KOMOpPou COOEPHCAuUILCA
6 8030yxe 600AHOIL nap nepexooum é COCMOAHUE HACLIU|EHU.

80



[Ipu oxnaxneHuu BO3AyXa J0 TOYKHU POCHI COACPIKALIUICSA B HEM BOASHOMN
nap HaYMHAeT KOHJCHCUPOBAThCs: 00pa3yeTcs TyMaH, Bbinajgaer poca. [lnot-
HOCTb BOJSHOTO I1apa B BO3JyXE IIPM TOYKE POCHI CTAHOBUTCS DPAaBHOM
IUIOTHOCTHU HACBILICHHOI'O Napa.

NMPUMEHUTE U3YYEHHOE

UCCNEOOBAHUE

1. OTHocuTenbHasa BnaxHocTb Bo3ayxa 80%, a Temnepatypa 4°C.
3apava UemMy paBHa MnoOTHOCTb BOAAHOro napa B Bo3ayxe? [MnoTHocTb
< r
HacbILLIEHHOro Napa npu 3Toi TeMnepaTtype paBHa 6,4;.

2. TemnepaTtypa Bo3ayxa B koMHaTe o6bémom 100 M3 paBHa 20°C, a eé BNaxHOCTb
paBHa 60%. CKOMbKO rpaMMOB BOAbl COOEPXKUTCS B BO3gyxe?

YTO Bbl Y3HAIIN?
Hanuwumnte acce Ha Temy «BriakHOCTb BO3ayxa, KIIOYEBBIE CIIOBA.

UCMOMb3ysl KMoYeBble Crosa. Touka pocbl
AGconTHaA BNaXHOCTb

BoasiHon nap
BrnaxHocTb Bo3ayxa
OTHOCUTeNnbHaA BNAaXHOCTb

NMPOBEPLTE CBOWU 3HAHUA

1. Kakve 13 BblpaxxeHun «abcormromHas 8/1axXHOCMby, «MOYKa POChl» N «OMHOCU-

mersibHasi 81axxHocmby» cnegyeT HanucaTb BMECTO TOYEK B AAHHbIX BblPaXXeHUAX?

l. ... — Macca BoAsHOro napa B rpaMMax, CofepalLiasics B AaHHbI MOMEHT B 1 M® Bo3ayxa.

Il. ... — OTHOLWEeHWe MNOTHOCTU COAEpXallerocs B BO3dyxe Mpuv AaHHOW Temne-
paType BOASHOro napa K NIoTHOCTM HaCbILLEHHOro BOASIHOMO napa npu Ton xe
Temneparype, BblpaXXeHHOE B NPOLeHTax.

lll. ... — Temnepatypa, Npy KOTOPOW coaepXalLMinca B BO3AyXe BOASHOM nap nepe-
XOAUT B HaCbILLEHHOE COCTOSHME.

w
BNaXHOCTb BMNaXXHOCTb
| A | [ I
Il | I
Il ] |
I | Il

3. Kakoe BnusiHWe okasblBaeT BMaXXHOCTb BO3AyXa Ha XXU3HeOesaTeNbHOCTb YenoBeka?
4. Mo4yemy Npu NOBbILLEHUN TEMMEPATYPLI OKPYXKatOLLEN cpeabl pacTeT 3HaYeHNe
abConOTHOM BNAXXHOCTU BO3ayxa?
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3.7. Mpunbopbl ANa N3aMepeHUst BIIaXKHOCTH

Ha pucyHkax nokasaHbl MOKpbI- ' ¥ A
Tas NMeceHblo CTEHA KOMHaTBI,
BCMOTEBLLEE OKOHHOE CTEKITO,
BbICOXLLAsA MOBEPXHOCTb MOYBbI.

e B yem NpmynHa BO3HUKHOBEHUS 3TUX ABMEHUIA?
e HackonbKko BaXXHO M3MepeHUe BIa>KHOCTM BO3ayxa
Aoma, B kracce?

BrnaxHOCTh BO3AyXa M3MEPSETCS CHEIUAIBHBIMU MPUOOPAMH — 2ucpomen-
pom U ncuxpomempom. I'pedeckoe CIOBO higros — 03HAYACT «BIAYKHBIN
(KMIKHI), a psSixros — «XOJOIHBIN.

C ero nomolpto orpezaensercss Touka pocbl. KOHIEHCAMOHHBIA THIPOMETP
COCTOUT U3 MeTaJuTndecKoro ItiHpa (1) ¢ 3epkanbHOM niepeHel CTeHKoH (2).
B mmnmHap 3anuBaroT OBICTPOMCHAPSIONIYIOCS XKHUAKOCTE — 3dup (3) u
OITyCKAaIOT B HETO TepMoMeTp (4). B mumuHap Taxke OImycKaloT OJUH KOHEIl
TPYyOKH, JPyroil KOHELl KOTOPOH MPHCOeIMHEH K Pe3MHOBOM rpye (5) (a).

(b)

4. TepmomeTp

\ 1. MeTannunyeckui
UMANHAP

5. Pe3nHoBaA rpywa

2. OTI'IOI'IVIpOBaHHaﬂ nepegHAA CTeHKa

[Tpy moMoIIM PEe3MHOBOM TPYIIN MPOTYBAIOT BO3AYX Uepe3 3(DHpP U YCKOPSIIOT €ro
ucrapeHue — dPUp OXITAKIACTCS U OXJIKIACT IJTUH/P. B Kakol-T0 MOMEHT 3ep-
KaJIbHasl IOBEPXHOCTh LIMJIMH/PA 3arl0TeBaeT — Ha HEl 00pa3yroTCs Karid POCHI.
3HA4YUT, BOASHOM Map Nepernien B COCTOSIHAE HACKILEHHs. TepMoMeTp B 3TOT MO-
MEHT IOKa3bIBAET TEMIIEPATYpPy, COOTBETCTBYIOLIYIO TOUKE POCHL. 3Hasl TOUKY pO-
CBI M TEMIIEPATypPy BO3IyXa U MCOJIB3YS CIIEIMATBHbBIC TaOMHIIBI (CM.: TaOIHIThI
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3.6 1 3.7), MOXHO OTPEICIUTEL A0COFOTHYIO M OTHOCHTEIIHHYIO BIKHOCTh BO3TY-
xa. OTMeTHM, YTO Kakoi Obl TPHUBJIEKATENILHON HU Ka3ajlach BOZMOXKHOCTH IPO-
BOJIUTH UCCIIEIOBAHUSI C TIOMOILBIO TAKOTO TUTPOMETPA, U3MEPEHUSI MOI'YT OKa-
3aThCd HETOUHBIMU. B Hactosiiee Bpems A Oojiee TOYHOTO M MIHOBEHHOT'O
M3MEpPEHUSI BIAYKHOCTH BO3/TyXa UCTIONB3YIOTCs I(poBbie rHrpoMeTphl (b).

TemnepaTtypa Bo3gyxa paBHa 20°C, a onpegerneHHas ¢ NnoMo-
Wb rMrpomMmeTpa Touka pocbl paBHa 8°C. Onpegennte OTHO-
CUTeNbHYI0 BNaXHOCTb BO3AyXa.

OGbsicHeHMe pelueHus:

Mo Tabnuvue 3.6 onpegensieTca MIOTHOCTb HAaCbILWEHHOrO BOASIHOMO

napa B Bo3ayxe npu 20°C (p, = 17,3 #) 1 NINOTHOCTbL BOASAHOrO napa
npu Temnepatype 8°C (p = 8,3 #) (npu Temnepatype 8°C BoasHOM nap
B BO3JyXxe NepexoamT B HAChILLEHHOE COCTOsIHME). [lanee BbluMCnseTcs
OTHOCUTENbHAst BNaXHOCTb Bo3gyxa npu 20°C.

83—
_P _ M3
¢ =—100% = ———F100% =~ 50%.
pO ) —3
M

TemnepaTypa Bo3ayxa paBHa 18°C, a onpepgerneHHasi rMrpomMeT-

pom To4ka pochi paBHa 10°C. Onpegenute OTHOCUTENLHYHO

BraXHOCTb BOo3ayXxa.
O6cyauTe pe3ynbTaTbl UCCNegOBaHUA:
e [1pn Kakon TemnepaType OTHOCUTENbHAsH BIaXXHOCTb Bo3ayxa 6onblie: npu 20°C

nnm npn 18°C?

Ilcuxpomemp — emé€ oauH TpudOp, MO3BOIISA-
0NN U3MEPUTh OTHOCUTEIIbHYIO BJIAXKHOCTh
Bo3ayxa. [IpuHnmnm ero paboThl OCHOBaH Ha
OXJIAKJICHUM ucnapsrouencs Boasl. [Icuxpo-
METpP COCTOUT M3 JIBYX OJMHAKOBBIX TE€PMO-
MeTpoB. OIMH U3 HUX U3MEPSIET TEMIEePaTypy
BO3AyXa. HuKHMI KOHEL Apyroro rTepMoMeTpa
00MOTaH TKaHbIO U OMYIIIEH B Boay. Mcnapsito-
AsICs JKUJIKOCTh OXJIAXKIAETCs, ITOITOMY I10-
Ka3aHUsl 3TOr0 TEPMOMETpPA HMXKE MOKa3aHUU
CyXOro TepmMomeTpa (c).

Yem cymie BO3yX (MEHBIIE €r0 BIIAYXXHOCTH),
TE€M MHTEHCUBHEE UCIIApsIETCs BOJIA C BIAXKHOW TKAHU M TEM HHMKE TTOKA3aHUs
BJIQYKHOTO TEPMOMETpPA — Pa3HHIIA MIOKA3aHUN TEPMOMETPOB OyAeT OOJIbIIIE.
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Ecnu BoasHOM map B BO3/1yXe HAXOAUTCS B COCTOSTHUM HACBILICHUS, TO BOJIA
C TKaHU He OyJIeT UCTapsAThCS U TIOKa3aHUsl 00OUX TEPMOMETPOB OYIyT OJH-
HaKoOBbl. OTHOCHTENbHAS BIAXKHOCTH BO3Myxa mpu 3toM Oynet 100%. 3Ha-
YHUT, Pa3HHIA MMOKA3aHW TEPMOMETPOB 3aBUCHT OT OTHOCHUTEILHOW BIIAXK-
HOCTH BO3/yXa. 3Hast pa3HHUILy TIOKa3aHUH CyXOTro M BIaKHOTO TEPMOMETPOB,
MOYKHO OTNPEJCIIUTh OTHOCHUTEIIBHYIO BIKHOCTH BO3/yXa MO CIICIUATEHBIM
NCUXPOMETPUUECKUM Tabiunam (cM.: Tabmuma 3.7).

Ta6nuua 3.7. MNcuxpomeTpudeckas Tabnuua.

Mokazanus Pa3HOCTh MOKa3aHUIA CyXOTo U BIQYKHOTO TEPMOMETpPOB, °C ‘

cyxoro 0 1 2 3 4 5 6 7 8 9 | 10

TEepMOMETpa,

°C OtHOCuTeNbHAs BIAXKHOCTB, % ‘

12 100 89 78 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 60 51 42 34 25 17 9

15 100 90 80 71 61 52 44 36 27 20 12

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

17 100 90 81 72 64 55 47 39 32 24 17

18 100 91 82 73 65 56 49 41 34 27 20

19 100 91 82 74 65 58 50 43 35 29 22

20 100 91 83 74 66 59 51 44 37 30 24

21 100 91 83 75 67 60 52 46 39 32 26

22 100 92 83 76 68 61 54 47 40 34 28

23 100 92 84 76 69 61 55 48 42 36 30

24 100 92 84 77 69 62 56 49 43 37 31

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

NMPUMEHUTE U3YYEHHOE

MCFIOJ'Ib3yFI NCUXPOMETPUHECKYHO Ta6nmu,y, onpenennte, OTHOCUTENTbHYH BJ1aXXHOCTb
BO34yXa Nno nokasaHuAM NcnMxpomMeTpa, M306pa)KeHHOFO B yqe6Hvu<e (CM.Z pwuc. C).

YTO Bbl Y3HAIIN?
BnaKHOCTb BO34yxa U3amepaeTca npubopamu, KIMKOYEBBIE CJITOBA

HasblBaeMbIMM __ W . __ onpe;aensietca KoHpeHcaunoHHbI rurpomeTp
HenocpeacTBeHHo . MpuHUMN paboTbl ng:::::;‘:‘r":"c" BOAa
NCUXpOMeTpa OCHOBAH Ha OXMaXAEHUN . Touxa poch:

Fvwrpometp
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NMPOBEPLTE CBOU 3HAHUA

1. YUemy ByneT paBHa OTHOCUTEMNbHas BNaXHOCTb
BO34yXa, €Cnv coaepallmica B HeM BOOSIHOM
nap nepenaet B COCTOSIHWE HaCbILEHNSA?

2. Kak ¢ nomolLLbio KOHOEHCALMOHHOro rurpoMeTpa
onpegensieTcs To4ka pochl?

3. O6bsACHUTE 3Ty 3aBUCMMOCTb: NMOYEMY C POCTOM
BMaXHOCTU BO34yXa YMeHbluaeTcs pasHuua
MeXay noKasaHMAMM CyXOro 1 BAIaXXHOro TepMo-
MeTpOB NcMxpomeTpa?

4. Ha pwucyHke nsobpaxeHbl ABa TepMOMETpa, UC-
nonb3yemble AN onpedeneHns OTHOCUTENbHON
BMaXXHOCTN BO3AyXa B KNAaCCHOW KOMHaTe.

| Bonpoc. Ckonbknum npoueHTam paBHa OTHOCK-
TenbHas BMA&aXHOCTb BO3dyxa B Krnacce
(cm.: Tab. 3.7)?

Il Bonpoc. Ckonbko rpagycoB GyaeT nokasbiBaTb
BMaXHbIA TEPMOMETP, €CNn MNpU TOW Xe TeM-
nepatype OTHOCUTENbHas BnaXxHocTb Oydet
paBHa 68% (cm.: Tab. 3.7)?

YMNPAXHEHUE-5

1. B kakom cocyfe ropsidmi 4am ocTblHET No3xe?

2. B 4em 3aknoyaeTcs pU3MYECKUA CMbICH YOENbHOM TENMOThI MNaBneHnsa?

1 — YpenbHas TensoTa nnaBfieHUsi NoKa3biBaeT, Kakoe KONM4ecTBO TennoThbl
TpPaTMTCS Ha NnaBneHue KpucTanna eQuHUYHONW Macchbl Mpu TemnepaTtype
nnaBneHus.

2 — YpenbHas TennoTa NnaBreHWsi NOKa3blBAeT, KAaKoe KONMMYecTBO TEMMOThb
TPaTUTCS Ha MnaBrfieHVWe Kpuctanmna Mpou3BOSIbHOW Macchbl Mpu Temne-
paTtype nnaeneHus.

3 — YpenbHasa TennoTta MraBneHusl NokasblBaeT, Kakoe KONM4ecTBO TEMmoThbl
BblAENseTCA Npy OoTBEpAEBaHUM €AMHUYHON MacChbl XWUOKOCTU Npu Temne-
paType oTBepAeBaHus.

4 — YpenbHas TensioTa NnaBfieHUsl NOKa3blBaeT, Kakoe KONMYecTBO TEnnoThl
BbIENAETCA NpU OTBEPAEBAHMUMN NMPON3BOSBLHON MACChl XKUAKOCTU NPU TEM-
nepartype oTBepAeBaHus.

A)tonbko3  B)tombko2 C)1m3 D)2u4  E)Tonbko 1
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3. [aHbl rpadmkn TemnepaTtypa — BpeMsi 451 NpoLLEeCCOB HarpeBaHus OrioBa M CBMHLA.

| Bonpoc. B kakom arperaTtHOM COCTOSiHUM BbInu: t,°C
CBUWHeL Ha y4yacTke rpadwmka AB u onoso Ha A

yyacTke rpadumka DE? 435 | . ¢
Il Bonpoc. [Noyemy yvyactok DE pacnonoxeH Huxe

yyacTtka AB? 37 A commey B

Il Bonpoc. Kakon MmeTann Hayan nnasuTbCa  5oc | A 1
paHbLue? ' 5 ' /F
IV Bonpoc. Kakon meTtann pacnnasuncs no3xe? 232t --E- 07080

V Bonpoc. Yemy paBHbl TeMnepaTyphbl MraBneHus
CBVHLa 1 ofoBa? .
VI Bonpoc. YTo nokasbiBatoT y4yacTku rpadumkoB E
BC n EF? !

4. Mpu obeyxaeHnsx B rpynnax Apud, HaspuH n
Torpyn Bbickasanu cneaytoLme npeanonoxXeHus.

t 1 . —
0 2 4 6 8 10'12t mun

HaspwuH: Torpyn:

Apudp: — Npwn yBenu- — WicnapeHue — WcnapeHune
YeHun nnowaau MPOUCXOANT Npu npoucxoauT
NMOBEPXHOCTU XNA- no6oi C MOBEPXHOCTU
KOCTW YBENUYUTCS U TemnepaType. XKNOKOCT.

CKOPOCTb UCnapeHua.

KTo 13 yyauwuxcsa Bbickasarn BepHoe BblpaXeHne?
A) Apud n Torpyn B) Tonbko HaspuH C) HaspuH u Torpyn
D) Apudb, HaspuH n Torpyn E) Tonbko Apud
5. HaspuH xoueT onpeaenutb, ABRseTCa nu Temnepartypa KMneHus OTAMYnTENbHbIM
CBOMCTBOM BellecTBa. [Jns onbiTa oHa Bbibpana xuagkoct L n M ¢ Temnepa-
Typamun kuneHus 60°C mn 35°C cooTBeTCTBEHHO. [lpoBeaeHMe Kakoro akcre-
pUMeHTa NOMOXeT HaspuH BbISICHWUTL, pasnyyHbl NN TeMNepaTypbl KUNEHUS 3TUX
Xuokocten?
1 — HanuB xuagkoctn L 1 M B ognHakoBble NpOOUPKM 1 HarpeBas Ha NnaMeHun cnmp-
TOBKW, U3MEPUTL TEMMEPATYPY UX KUNEHUS;
2 — Hanue xugkocT L u M B pa3nuyHble Npobuvpkn 1 HarpeBas nx Ha nrameHn cnvp-
TOBKM, U3MEPUTb TEMMNEPATYPY, NPV KOTOPOW XKMOKOCTM HAYMHAKOT KUMETb;
3 — M3MepAda KONMYecTBO TENSOThl, KOTOpoe XuakocTn L u M nepegatoT okpyxato-
e cpege npu TemMnepartype KAMNeHus;
4 — HanMB XnaKocTb L B Npobupky 1 Harpesas ee Ha nramMeHn CNMPTOBKKN, N3MEPUTb
BpeMsi, NOTpaYyeHHoe Ha NonHoe npespaLleHve eé B nap.
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OBOBLIAKOLWWE 3A0AHUA

1. CKonbKo ofioBa, B3ATOro npv Temneparype nnaBfieHUsi, MOXHO pacnna-
BUTb, noTpaTue 2,95 MO konuyecTtBa Tennotbl (4=59 kx/kr)?
A) 20 kr B) 30 kr C)40kr D) 50 kr E) 60 kr

2 Ha pucyHke nsobpaxeH rpacmk MsmeHeHUs1 TeMnepaTypbl CBMHLA OAaHHOW
Macchl ¢ TedeHueM BpemeHUu. OTBeTbTe Ha NpuBeAeHHbIe HUXKe BONpPOoChl:

t,°C
340

H

o >

t, MUH.

I BOnpoc. Kakne yyacTkm COOTBETCTBYIOT YBENUYEHNIO U YMEHBLLEHNIO BHYTPEHHEN
3Heprum cemHua?

Il BOnpoc. Kakve y4acTkv COOTBETCTBYIOT MPOLIECCY MOSTyHEHNS CBUHLIOM KOINMYECTBA TEMMOThI
1, HaobOPOT, MPOLIECCY NepeaaUqn KonmM4eCTBa TEMNMOTbl B OKPYXAIOLLIEe NPOCTPaHCTBO?

lll Bonpoc. Kakne npouecchl xapakTepusyloT COOTBETCTBEHHO y4acCTku rpaduka
CD, DE n EF?

IV Bonpoc. B kakoM arperaTHOM COCTOSiHUM OyaeT CBUHEL, npu Temnepatypax,
COOTBETCTBYIOLMUX To4kaM B n G rpadmka?

V Bonpoc. B kakom arperaTtHOM coctosHuu OydeT CBUHEL, Npu TemnepaTypax,
cooTtBeTcTBYOWMX Toukam C n F rpacmka?

VI Bonpoc. Kakue npouecchl xapaktepusytoT yyacTku rpadmka AB n GH?

3. Kakoe konn4yecTtBO TennoTbl HEOGXOAMMO ANA NONHOro NnaBfieHUsa Meamn
Maccoun 2 Kr, B3ATOW npu Temnepatype nnasneHus (4 =180 k[x/kr)?
A) 180 kdx  B) 360 kx  C) 240 kx D) 420 kdx  E) 300 kx

4. Kak npoTekaeT Teny1000MeH BellecTBa C OKpYXKaloLen cpegon npu ucnape-
HUM XXUJKOCTU U KOHAEHcauuu napa?
A) XKnpgkocTb, cnapsisicb, 0TAaeT TeNo; nap, KOHAEHCUPYSICh, NoMyYaeT Tenmo.
B) >KuakocTb, ucnapsisicb, nonyyaeT Tenno; nap, KoHAEHCUPYsiCb, OTAAET TEMSO.
C) >KunpgkocTb, ncnapsisicb, U nap, KOHAEHCUPYSIChb, MOMy4atoT TEMIo.
D) XKugkocTb, cnapsisick, U nap, KOHAEHCUPYSCb, OTAAKT TENo.
E) Mpw ncnapeHun XuaKocTv 1 KOHAeHcaUmmn napa TensioobMeH He MPOUCXOaNT.

5. B Tabnuue npuBeaeHbl TeMnepaTypbl OTBEpAEeBaHUA U KUMEHUS YUCTbIX Be-
wectB L, M, N n O npu HopMmarnbHbIX yCIIOBUAX. 3TU BellecTBa HarpeBakTCA
OT HavyanbHoOW TemnepaTtypbl —25°C Ao TemnepaTtypbl 80°C.

0 100
-39 35
48 210
-10 60
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31

| Bonpoc. Kakoe BeLLecTBO Npu TakOM M3MEHEHUM TeMnepaTypbl U3MEHSIET CBOE
arperaTHOe COCTOsIHWE, NEepexoasi M3 TBEpOOoro B XKMAKOE, 3aTEM U3 XKWAKOro B
raszoobpasHoe?

A) Tonbko L B) tonbtkoM  C)Ttonmbko N C)Ttombko O E)Mu O

Il Bonpoc. Kakoe BeLIECTBO Mpu 3TOM U3MEHEHWUM TemrnepaTtypbl nepexoauT 13
XXWIIKOTO COCTOSIHUA B razoobpasHoe?

A) Tonbko L B) tonbkoM  C)Ttombko N C)Tonbko O E)Mwun O

6. Acach, Papax n Xamsa Bo BpeMsi NpakTUYECKON paboThbl HarpeBanu Hag nna-
MeHeM CMUPTOBKU BoAy B MEH3YpKe U KaxAble 3 MUHYTbI U3MEpPAS U OTMe-
Yyanu B paboumx nucTtax Temnepartypy Boabl. [locTpouB Ha ocHOBe n3mepe-
HUN rpadPmMK 3aBMCMMOCTU TeMnepaTypbl OT BPEMEHU, OHM 0OpaTUNu BHU-
MaHue Ha TO, YTO B TeyeHue nepsbiX 10 MUHYT TemMnepaTypa BoAbl MNOBbI-
Wanacb, HO 3aTeM HMKaKUX MU3MEHEHUI He Habnoaanoch.

t,°C A

. : >

3 6 910 t, MUH.
Kaxgbin n3 y4eHNKoB No-CBOEMY OO BbACHSAN NONYyYEHHbIN rpadouk:

Acadp — konnuecTBo TENNOTbI, NepefaHHoe BoAE, B | YacTu TpaTuTcs Ha U3MeHeHne
€ro cocTosHus, a Bo Il YacTn Ha HarpeBaHue.

®dapax — KONMYeCTBO TENMOThI, NepeaaHHoe BOAe, B | YacTn TpaTUTCH Ha ero Harpe-
BaHue, a Bo |l YacTu Ha n3MeHeHWe ero COCTOSAHMS.

Xam3sa — B | yactu rpacmka Boga TpaTuT MOSy4EHHOE M3BHE KONMMYECTBO TEMMOThl Ha
HarpeBaHve OO TemnepaTtypbl, Mpy KOTOPOW MPOWCXOAMT W3MEHEHWE arperaTHoro
COCTOSIHUS, TeMnepaTypa BoAbl NoBblwaeTcs — | YacTb rpachuka. Mpu JOCTKEHUN 3TON
TemnepaTypbl NOMyYeHHOE KONMMYECTBO TEMMOThl TPaTUTCA Ha M3MEHEHME arperaTtHoro
COCTOSIHUA — TeMnepaTtypa Bogbl NPy 3TOM He uaMmeHsieTcs — |l yacTb rpaduka.

I Bonpoc. KTo BepHO 06bACHMN rpadomk 3aBMCMMOCTU TemnepaTypbl Bogbl OT Bpe-
MeHU?

Il BOnpoc. Kakomy arperaTHOMy COCTOSIHWIO BOAbI COOTBETCTBYHOT | 1 Il yacTu rpa-
duka?

7. BbluMcnuTte KonuyecTBO TennoTbl, NepegaHHoe cnupTy maccoun 1 kr gns
npeBpalLeHns ero B nap npu noctosiHHon Temnepatype? (L = 9-10% Ox/xr).

A)500 Kk B) 600 KDk C)700 Kk C)800 KMk E) 900 Kk
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TEM/1IOBbIE
ABUTATENN

4.1. Tennoson asuratenb. KoadduumneHT
Nnosie3Horo AencTems TENMOBOro
asurartens

4.2. MapoBas TypbuHa

4.3. [BuraTternib BHYTPEHHEro CropaHust

4.4, PeakTUBHbIV ABUraTenb

4.5. TennoBble gBuUraTenm n oxpaHa
OKpyXatoLlen cpeabl

« O6obwaroLmne 3agaHusa



4 ]k
4.1. TennoBou ABuraTtenb.

KoadhcbmumeHT nonesHoro nencreus
TennoBoro Apuratens

;f) ¢ YUT0 siBNsieTCcs 06WMM AN pasnnyHbIX BULOB

A4 TpaHcropTa?

d e 3a cYeT KaKoro B1aa SHepruy cosepLuaeTcs

- MeXaHU4YeCcKoe ABUKEHNE STUX TPAHCMOPTHbLIX CPEeACTB?
g

NMCCNEOOBAHUE-1 * [lpocTon TennoBoun ABuUrartesnb

O6opyaoBaHue: nNpoburpka, CIMPTOBKA, LUTATUB C Nlankon, npodka, soga (40-50 mn).
Xopg paboThbl:
1. Hanelte B npoOupKy Bofbl U NSIOTHO 3aKpoviTe eé

NPOOKOWA.

2. YkpenuTe npobupKy B nanke LWTaTUBa, KaK Nnoka- '3@
3aHO Ha pWUCYHKe, W HarpeBanTe Ha NnameHu
cnMpTOBKM. [JoXXanTech 3akunaHus Bogbl U Npo-
crneguTe 3a NPONCXOAALLMM SBNIEHUEM.

O6cyauTe pesynbTaTbl UCCNe0BaHUA:

e UTo Bbl HabNganu nocne Toro, Kak Boga B Npo- rE\I
Ovipke 3akunena?

e Kakue npeBpalleHus 3Heprum npousoLnm BO
BPEMS 9KCMEePMMEHTA: Ha YTO BbINI0 MOTPaYeHO KONMYECTBO TENMOThI, NepeaaH-
HOe nrameHeM CnMpTOBKK BoAde B Npobupke?

Coznanue mennogvix 0gueamerneii, KOTOPbIE COBEPILIAIOT MEXaHUUECKYIO pa-
00Ty, UCIOJIb3YsI BHYTPEHHIOIO SHEPTUIO PA3IMYHBIX BUIOB TOIIMBA, IPOU3-
Beso B Havane XVIII Beka HaydyHO-TEXHHUYECKYIO PEBOJIIONUIO. [[BHraTenu
BHYTPEHHEI0 CropaHusi (KapOrOpaTOPHBIM M TU3ENbHBIN), TapOBbIe U ra30-
Bble TYpOUHBI, pEaKTUBHBIE JIBUrATENN SBJSIOTCS Pa3IMYHBIMU BUJIaMU Tell-
JOBBIX JABUraresnei. bes atux naBurarteneil He ObUIO OBl TEMJIOBBIX JEKTPO-
CTaHIIMN, aBTOMOOWIICH, CAMOJIETOB, KOCMHUYECKUX PaKeT, Kopadiei, JT0Ko-
MOTHBOB, TPAKTOPOB, ICKAJIATOPOB U MHOTUX JPYIHX YCTPOWCTB.

* Tennosoit 0suzamenv — ycmpoiicmeo, npeepauwiarouiee 6HympeHHIOW
IHEPIUI0 MONIUBA 6 MEXAHUYUECKYIO IHEPIUIO.
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* B npuHnmmne pa6oThbl BceX BUAOB TENJIOBBIX IBUTaTe/ el
NPHUCYTCTBYET 001Iasi 3aKOHOMEPHOCTH

TenoBble ABUraTeNIM COCTOST W3 TPEX YacTeil: Hacpeéamens (UCTOYHUK TEM-

JIOTBI, BBIJICIISIEMOM TIPH CTOPaHUH TOIUINBA), paboyee meo (Tap WA MPOTYKThI

CTrOpaHUsl TOIUIMBA) U X0I00UbHUK (OKpyXarolnas cpena — armocdepa). [lei-

CTBHSI COCTaBHBIX YaCTel 00ECTICUNBAIOT OSCIIPEPhIBHYIO pabOTy JBUrAaTEIIS:

1. B mpouiecce paboThl nBuraTens pabodee TENO MOTydaeT OT HAarpeBaTels
OTpeeNIEHHOE KOJTMYECTBO TEIJIOTHI Q1.

2. Hekoropasi 4acTh KOJMYECTBA TEILIOTHI, TIOJYYECHHOW OT HArpeBaTels,
TPATUTCS HA COBEPIICHHE MEXaHUYECKOU paboThI (A) pacIIMPSIOITIMCS
[IPU HArpeBaHUH pabOYUM TEJIOM, 8 IMCHHO Ha MIPHUBEJICHUE B JIBIDKCHUE
MOJABMKHBIX YacTeH ABUTaTeNs (MOpIIeHb, Bajl TYPOUHBI U 1. ).

3. [Iporecc pacmmpenus pabodero Tena MpoTeKaeT O4eHb ObIcTpo. Kakapiid
pas3 mocJe pacumpeHus padbouee Telo clieyeT BEpHYTh B IEPBOHAYATILHOE
COCTOSIHUE: OHO JTOJDKHO CHKATHCS, a MPOIECC I0JIKEH CHOBA TOBTOPUTHCSI.
Cxumasich, pabouee Telo mepenaeT X0JIOAWIBHUKY ONPEICICHHOE KOJH-
yecTBO TEIOTH Q5 (Q, < Q). 3HauuT, BO BCEX TEIUIOBBIX JBUTATEISAX
TOJILKO 4YacTh BHYTpeHHeW sHeprum TtorumBa (Qi — Q2) Tparutcs Ha
COBEPIIICHHE PadOUYNUM TEJIOM TOJIe3HOU paboThI (An):

Ay =01 — Q.

Taxum oOpa3oM, paboTa MPOU3BOIEHOTO TETIOBOTO JBHUTATENSI COCTOHUT U3

HOBTOPSIOLIUXCS YuKI08 (Ip.Iped. CIOBO kiklos 03HAYACT «OKPYIHCHOCHBY,

«3amkHymoli npoyeccy). CXeMaTHIECKH MPOIECC MOXKHO M300pa3uTh Clie-

oyromumM obpazom (a).

(@) XONOANNBHUK
(oKkpy:katowwan cpega — atmocdepa)

HATPEBATEJ/1b
(TennoTa cropaHusa Tonauea)

BaxHoii xapakTepucTHKON J11000r0 TEIJIOBOIO JBUTaTENs SIBIsieTCs Kodpdu-
meHT nonesHoro aevcteust (KIL). K11/ noxasvisaem, kaxas wacme sHepeuu,
NOJIVYEHHOU OMm Hazpesames, mpamumcs Ha cogepuleHue Noae3Hol pabomul.

* Koagppuyuenmom nonesznozo oeiicmeusn menioeo2o oguzamessn Ha3vléaiom
OMHOWIEHUE COBEPUIEHHOI OguzamesniemM NONe3HOI padombl K Koauvecmey
mMenJi0mol, NOJIYUEHHOMY O HAZPesamess.
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I,

4 N

KII/] o603Ha4aroT rpedeckoit OykBoii 1] (3Ta), OH BBIpAXKAETCS B IIPOIICHTAX:

n= ﬂ 100%
0, ’
)%0)0%1
n = GA= @ 600
0,

[TosbicuThs KIIJ[ TemioBoro aBuraTesss MOXHO, YBEJIMYUB KOJUYECTBO TEII-
JIOTHI, MOJYy4YaeMO€ OT HarpeBaTelisl, U YMEHBIIUB KOJIMYECTBO TEIUIOThI, OT-
JIaBa€MO€ XOJIOAMIbHUKY.

NMPUMEHWUTE N3YYEHHOE

UCCNEOOBAHUE-2 * Pewunte 3apavy

Ha coBeplueHve nonesHon paboTbl 2,2 - 10*k/x TennosBoi ABuUratenb U3pacxoao-
Ban 2 kr 6eH3nHa. Boluncnute KN storo geuratens (yaenbHas TennoTa CropaHus

BeHaura 4,4 - 10725).
T
O6cyauTe pesynbTaThbl UCCNefOBaHUA:
¢ Kakasi yacTb BHYTpeHHEN 3Heprumn Tonnmea Gbina noTpaydeHa TennoBbIM ABUra-
TEeneM Ha CoBepLUeHME NoNe3Hom paboTbI?
e KakoBa dpusnyeckas cytb Kl tennosoro gsuratensa?

YTO Bbl Y3HAIIN?

YCTpONCTBO, NpeBpaLLatoLLee BHYTPEHHIOH
SHEPruio TOMMMBa B MEXaHWYeCKylo 3Hep-
rMio, HasbiBaeTcs _ . Bce Ttennosblie ABu-
ratenu CoCTosAT U3 __ (UCTOYHWK TEeNMOoThI), KoaththMLMEHT NoneaHoro aeiicTens
__ (nap wnu npogyKTbl CropaHns TONnuea) TennoBoi aBuraTens

n __ (okpyxatowlas cpeaa — atMocgepa). HarpeBatenb

OTHoLLEeHWe coBepLUaeMoi TEMMOBLIM ABU-

ratenem nonesHon paboTbl K NOfy4aemMoMy MM OT HarpeBaTens KoNM4yecTBy Ten-
NoTbl Ha3bIBAETCs __ TENOBOro ABUrartens.

KNIOYEBBIE CITIOBA

XonogunbHUK
Pa6ouee Teno

NMPOBEPbLTE CBOU 3HAHUA

1. Yto gaBnsieTcs HarpeBaTernem, paboynM TENOM U XONMOAUINbHMKOM B MPOCTOM Ter-
JIOBOM [BUraTterse, COCTOsILLEM M3 NPOBMPKM 1 CNMPTOBKM (CM: ViccnepoBaHnue -1)?

2. Kakas nocnegoBaTtenbHOCTb AENCTBMI obecnevmBaeT LUKINMYHOCTb paboThl
Tennosoro asuratensa?

3. KM rennosoro gsuratensi paseH 50%. Yto 370 03Ha4aeT?

4. MoXxHo nu ¢ NOMOLLbIO TENJI0BOro ABurartena npespatntb B MeXaHN4YeCKYyHo
3HEpPru0 BCKO BHYTPEHHIOK 3Hepruto Tonnmea? OTBeT ob6ocHymTE.
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Bs
4.2. NapoBas TypOuHa Bs

34\ A
W ol

a . !

Ha pucyHke unsobpaxeHa cxema yc-
TponcTBa 3achMpHOro TENIOBOrO ABUra-
Tens. Tpyu CTeknsHHble Tpyoku A 3a-
KpenneHsl Ha bapabaHe C, umetoLem Bs )
OCb BpalleHus. B wapukax Ha KoHUax -B,
Kakgon TpyOKM HaxoOouTCcsa CepHbIv
awp (B, By, B3, By, Bs, Bg).

YacTtb 6apabaHa, pacrnornoxxeHHas! Hbke OCv BpaLLieHWs], norpykeHa B 6ak D ¢ Tennon
Bogow (35—40°C).

e OObACHUTE NpuHLUMN paboThbl ABUraTens.
¢ B kakom HanpaBneHuu BpallaeTcs 6apabaH?
e byneTt nu paboTtaTb ABUraTenb, CrK BCE ero wapuku 6yayT norpykeHosl B BoOy?

* Mogenbto Kakon yCTaHOBKM AABNSAieTCS 3TO

NCCNEOOBAHUE-1 yCTPOIHCTRO?

ObopyaoBaHue: HeborbLLas Konba, n3orHyTasa Tpyoka mMarnoro
AvamMeTpa, npodetas yepes pe3vHoBYHO NpobKy, CNPTOBKA, LUTaTMB C
nankown, Npobka, TOHKasi CTanbHas cnmua, NTUYLK Nepbs, LWNIO,
MeaHas unu anoMuHneBast nposoroka (50-70 cm), soga (70-100 mn).
Xop pa6oTbl: 1. Haneinte B npobupky BoOAbl, 3aKpOWTE MIOTHO
PE3VHOBOW MPOBKON UM, YKPENVB Ha LUTATVBE, HarpeBanTe Ha niameHu
MOMELLEHHOW MOA HVMM CrMpToBKK. 2. poAeHbTe cTanbHyk chivuy
CkBO3b MpobKy. C nmomoLblo Wnna npogenanTe Ha NOBEPXHOCTU
Npobkn 6 CMMMETPUYHBIX OTBEPCTUI MO KPYry U BOEHbTE
B HMX nepbs. Bbl M3roToBMAM KOMeCco C LIECTbo
nonactsmu (a). 3. CorHMte MeaHyt NPOBOSIOKY Monosiam
1 3aKpenuTe MecTo cruba Ha noacTtaBke. BepxHue KOHLUbI
NPOBOSMOKN M3orHuTe B popme poratku. KoHubl cnuvupl
NOMecTUTEe Ha poratke Tak, 4YTOObl KOMeco Mormo
cBobogHo BpawaTbcs. 4. HarpeBas Bogy B konbe,
poBeauTe e€ [0 KuneHus, npubnuabTe nepbs Korneca K
CTpye BbipbIBatoLLerocs n3 Tpyoku napa u noHabnogante
npoucxogsiiee sisneHue (b).

O6cyauTe pe3ynbTaThbl UCCNegOBaHUA:

e Mofenb kakoW yCTaHOBKU Bbl U3roTOBUN?

¢ B kakol nocrnenoBaTenbHOCTM NPOUCXOAST NPEBpPALLEHNS SHEPTM B STON
yCTaHOBKE?

¢ Kakne yacTtu n3rotoBneHHon BaMm YCTAHOBKM SIBMSIOTCSA HarpeBaTeneM,
paboyrM TENOM M1 XONoAMNbHUKOM?

[lepBbIM TEIUIOBBIM JBHraTesIeM, MCIOJIB30BAaHHBIM Ha IMPOU3BOJICTBE U B
TEXHUKE, ABIIAETCS naposas mypouna.
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e Ilaposas mypouna — mennoeoii oeucamesnsv, 6 KOMOPOM GHYMPEHHAS
IHEPzUs 600AHO20 NAPA NPEBPAULACCA 8 MEXAHUYECKYI0 IHEPZUIO.
ITpocreiinnas napoBast TypOuHa COCTOUT U3 8aid
(1), Hacas)keHHOTO Ha 3TOT Baj Jucka (2) ¢ 3a-
KperIeHHbIMU 110 0060y 1onamkamu (3) u TpyoO,
Ha3bIBaeMbIX conaamu (4), 0 KOTOPBIM U3 KOT-
na noctynaet nap (c¢). Ban u auck ¢ gsonatkamu
Ha3bIBAIOT POTOPOM ITAPOBOH TypOMHEI M TIOME-
IIal0T B CHeluanbHbli kopmyc. Hecmotps Ha
BUIMMYIO TIPOCTOTY CXEMBI, MapoBas TypOHHa
NPEJCTaBISAET COO0I /J0BOJIBHO CIOXKHYIO Ma-
mmny. [IpuHnun ee paboTsl cxemaTnyecku n3o0paxeH Ha pucyske (d). Ko-
JMYECTBO TEIUIOTHI, MOJIyYeHHOE OT Hacpesamens (5), mepenaercs BOJE B
naposom kom.e (6). OOpa30BaHHBIN TP KUTICHUH BOJIBI TAp (pabouee meno),
poxo/1si o TpyOe, JOTMOTHUTENBHO HarpeBaeTcs B naporacpesameine (7) no
temnepatypbl 500°C npu nasnenuu = 3 - 1071a.

[TocTymnaromiuii B COIUIO Map yCKOPSIETCS M €r0 BHYTPEHHSISI SHEPTUs TIPEBpa-
11aeTcs B KHHETHMYECKYIO SHEPrUI0 HAIpaBJIEHHOW cTpyu napa. BeipbiBaro-
IasCs U3 COIUIA CTPYS Mapa OKa3bIBACT 3HAYUTEIBHOE JJAaBICHUE HA JIOTIATKU
U Mepe/laeT UM 4acTh CBOCH KMHETHUECKOW SHEPTUH, YTO IPUBOJUT BO Bpa-
nieHue porop TypOuHbl. OTpaboTaHHBIN Map KOHACHCUPYETCS B CIELHANb-
HOM YCTPOMCTBE, Ha3bIBaEMOM KoHOeHcamopom (8), U ¢ TOMOIIbIO Hacoca
(9) cHOBa MoMaAaeT B KOTEIL.

(d)
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PoTopel coBpeMEHHBIX TAPOBBIX TYPOUH COCTOSIT HE U3 OJJHOTO, a U3 JECST-
KOB JMCKOB. BOMHM3M Ka)X10r0 AUCKa HAXOATCs HECKOIBKO comedn (e). Ctpyu
Hapa, BprBIBaIOH_[I/IGCH U3 HUX, I[CP’ICTBYSI Ha JIOIIAaTKH, HpPIBOI[SIT JOUCKHU BO
Bpaienue ¢ uactoroit 50 ¢! (3000 06/Mun.).

E =
. W,

4/ f"fé‘fé'Hf?ﬁs'f_'!?‘

[TapoBble TypOUHBI HE3aMEHUMBI B pab0TE COBPEMEHHBIX TEIJIOBBIX U ATOM-
HbIX anekrpoctanuuid. KI1J[ maposbix Typoun nocturaet 40%.

NMPUMEHUTE U3YYEHHOE

{ MCCINEOOBAHUE-2 } * Cxema TensnioBoMn 351eKTPOCTaHLUNn

Ha pucyHke msobpaxeHa cxema TennoBou anektpoctaHuun (TOC). Ha ocHoBe
undp 1 CTpernok uccnegymTte NPUHUMN paboTbl CTaHLMN.

O6cyauTe pe3ynbTaTbl UCCNefOBaHUSA:
o Kakumun undppamm o603HaveHbl COOTBETCTBYHOLLIME COCTaBHble YacTn TOC?

¢ YT0 ABNsieTca HarpeBaTenem, pabounm TeNOM U XONOAUSIBHUKOM B MapoBOW
TypbuHe?
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YTO Bbl Y3HAIIN?

__, NpeBpaLlaoLwnii BHYTPEHHIOK SHEPIU0 BOASHOIO
napa B MeXaHW4YecKkyld 3Hepruto, HasblBaeTcs

KNOYEBBLIE CJIOBA

— Map
HarpeBatenem TypbuHbl siBnsgetcsa _ , paboyum Te- MapoBas Typ6uHa
NOM - M XONOAUNBHUKOM - . MapoBoii koTen
KoHpgeHcaTtop

TennoBou aBuraTenb
NMPOBEPbLTE CBOW 3HAHUA

1. Ha pucyHke nsobpaxeHa cxema npocTewLlen NnapoBon TypOUHBI.

| BOnpoc. Kakumu Lmdppamm
0603HayeHbl Ban u
conno?

Il BONnpoc. Kakne npeBpalleHus
3HEPrumn NponcxoaaT
B aTON TypbuHe?

2. TemnepaTypa napa, BblpbiBatloLLEerocst n3 conna, pasHa 500°C, a npu noctynne-
HUKM B kKoHAeHcaTop ero Temnepatypa 300°C. YTo aBnseTcs npuynHOM nageHus
TemnepaTypbl napa?

MPOEKT

e «[MapoBas TypbMHa» Ha KyxHe
OGopynoBaHMe: YaliHWK, KOMeCco C LUECTbiO
NTUYBMMU MEepbsMU, MegHas (Unu anoMu-
HneBas) nposonoka (50 — 70 cwm).

Xop paboThi:

1. 3aKkpyTUTE KOHLbI NPOBOMOKM B BMAE KOMEL, U 3aKPEMUTE HA HOCUKE YalHMKa,
Kak MokasaHO Ha PUCYHKE.

2. MpoaeHbTe CTanbHY CNULy Yepes Kosblia MPOBOJIOKM Tak, YTODObI KONeco
MOrno cBO6OAHO BpaLLaTbCs.

3. HanenTe B YanHUK BOAbI HXKE CepeayMHbl U BCKMNATUTE BOAy. [ap, BbipbiBa-
IOLLIMIACA N3 HOCKKA YaliHUKa, BpaLlaeT Koneco C NepbaMU.

e Hanuwume acce o npuHyune pabomsi U320MoeeHHOU 8amu «rMaposoll
myp6uHbl». He 3abydbme ommemumbs, Ymo 8 Hel sieriiemcsi Hagpe-
eamerseM, pabo4yum MesioM U XO0r100UIbHUKOM.
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4.3. [IBuratenb BHYTPEHHEro cropaHus

Apud C OTLLOM NOCETMIM aBTOCANOH, YTOObI BbIOpaTh HOBbLI aBTOMOGUNb. Aprd
YyAVBWMCS TOMY, YTO OOUH M3 ABYX OAMHAKOBbIX aBTomMobunen ctout 11 000 ma-
HaT, a gpyron 14 000 maHaTt. lNMpopaBel OOBACHWM, YTO pasHuUa B LiEHEe
BO3HUKMA M3-3a TOro, YTO ABUraterlb OTHOCUTENbHO HELOPOroro aBTomMoouns
paboTtaeTt Ha 6eH3nHe, a ABUraTernb JOPOroro — Ha AN3eNbHOM TOMMMBE.

Otew cnpocun: «Kakyto M3 HUX Tbl Kynun Obl, CbIHOK?» — «A Obl Kynun Hedo-
poryo», — oTBeTun Apud.

o Kakorn aBTomMobunb Kynunm 6ol Bbl? [Noyvemy?

e Uem oTnnyaeTcs asuratens, paboTatolmnii Ha 6eH3nHe, OT ABurartens,
paboTatoLLero Ha AM3ernbHOM Tonnmee?

e [loyeMy B aBTOMOGUIAX HE MCNONb3YOT NapoBble ABUraTenn?

Bce aBToM0OUIH, €XEeTHEBHO COKpALIAIONINE JIsl HAC BpeMsl IepeMelleHus
Ha JTFOOBIE PACCTOSIHWSI, HCIIOJIb3YEeMbIE /I TPAHCIIOPTUPOBKYU U JIFOJICH, U
IPY30B, OCHAIICHBI 08UcAMENAMU BHYMPEHHE20 C2OPAHUSL.

* Jlgucamens 6HympeHHe20 C2opanus — menyiogoll 08u2amens, 8 KOmopom mon-
JIUBO ceopaem 8 YUIUHOPe HENOCPeOCMBEHHO BHYMPU CaMo20 08USAMEIIL.
[IepBblil MOPIIHEBOM IBHUraTelb BHYTPEHHEIO CrOpaHUs CKOHCTPYHPOBAI
bpaniy3ckuii nmxkenep OTtheH Jlenyap (1822—1900). B nacTosiee Bpems
CYIIIECTBYET JIBa BUJIa JABUTATEJsl BHYTPEHHETO CTOPAHUS: KapOiopamopHblii
osucamens (co3nan HeMelkuM uHxxeHepom Otro Hukonaycom (1832-1891)
B 1876 romy) u ouzenvHwvlil Ogueamenv (CO3MaH HEMELKUM HHXXEHEPOM
Pynonedom Hquzenem (1858 —1913) B 1897 roay).

B kapOropatopHOM JBHUTaTENE TOILTUBHAS CMECh (CMeCh OCH3MHA U BO3/1yXa)
TOTOBUTCS B PACIIOJIOKEHHOM OTJIEIBHO OT JBUTATENS CIICUAIBHOM YCTPOii-
CTBE, HA3BIBAEMOM KapOIOpaTOpoOM, U OTTY/Ia MOCTYNAET B IFJIMHAP JIBUTATE-
ns. B nuzenbHOM ke JBUTaTeNle TOIUIMBHAsS CMECh TOTOBUTCS HEMOCpe-
CTBEHHO B CAMOM IIHJIUHJIPE.

['maBHBIM MPEBOCXOACTBOM JIBUTATElIs BHYTPEHHETO CTOpaHUsl B CPAaBHEHUU
C MPEIIECTBYIONIMMH TEIUIOBBIMH JIBUTATEIISIMU SIBJISICTCSI CO3JJaHUE B HEM
3HAYUTENIbHOM CHIIBI TATH MPU OTHOCUTEIHHO MaJIbIX pa3Mepax U HeOOIbIION
macce. [lo sToit mpuunne yxe Oonee 130 et nBurarensb BHyTPEHHETO CToO-
paHus IIUPOKO HCIOJIb3YEeTCs] B TPAHCHOPTHBIX CPEICTBAX: aBTOMOOWIISX,
TPaKTOpax, TEIJIOBO3aX, B aBUAIIUU U MTAPOXO/ICTBE.

* YCeTpoiicTBO M NPUHIUI PA0OTHI ABUraTe/Isi BHYTPEHHEro0 CropaHus

KapOiopaTtopHblii ABUraTe/ b BHyTPEHHEr 0 CTOPAHUSI COCTOUT U3 CIIEIYIOLIHX
yacrel (a). TormuBHas cMech cropaetr B wmHape 1 apurarens. [lopiiens 2 B
HWIMHIpE coequHeH ¢ matyHoM 3. TlocTymarensHoe MBMKEHHE MOPIIHS MPU
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(a)

MOMOIIIM KOJIGHYaTOro Baja 4, HAJIETOro Ha IIATyH, CO3JaeT BpalllaTesIbHOE
JIBIKEHHUE TUCKOBOTO KosieHa 5. K Baiy e KpenuTcsi MeTAUTMYECKU MaXOBHK
(cm.: puc. b). Ilpu nBrKEHMM BBEpPX MOPILEHb HE JOXOIUT JIO KPBIIKH IH-
muHapa. [loaToMy MEXTy KpBIIIKOW HWJIMHAPA W TOPIITHEM BCETAa MMECTCS
IyCTOE MPOCTPAHCTBO, TO €CTh Kamepa cropanusi 6. BcTpoeHHbIE B KPBIIIKY
IWIMHIPA KJarnaHbl BITyCKa 7 W BBIMyCKa 8 oOecredeHbl CBSA3BIO C JABYMS
kaHasamu. Kianansel B Hy>KHOE BpeMsi aBTOMaTHUYE€CKU OTKPBIBAIOTCS: U3 KJIallaHa
BITyCKa B IIWJIMHP TIOCTYTAET TOIIMBHAS CMECh, a 10 KJIaraHy BBIITyCKa BhIOpa-
CBIBAIOTCSI OTXO/Ibl CrOPaHMs TOIUIMBA. B KpbIlIKe MUIMHIIPAa KPOME KJIANIaHOB
MMeeTCs Takke cBeva 3axuranus 9. CozmaBaeMasi CBEUOM EKTpUUIECKask UCKpa
3a)KUraeT TOIUIMBHYIO CMECh.

Knana enycka OBa knanaHa 3aKpsiThl KnanaH Bninycka
OTKPBIT OTKpBIT

Bnyck Cwatve PabBouwnn xog Brinyck

Kaxknoe nBukeHre BBEPX WIM BHU3 NOPLIHS B ABUIaTele BHYTPEHHETO CrO-
paHus Ha3bIBaIOT makmom. I1omHbIi paboyuil MUK JBUTATENS IPOUCXOIUT
3a 4eThIpPE TAaKTa, [I0ITOMY TaKOW JBUIATEIb HA3BIBAOT YemblPEXmaKmHbIM.
I makm — enyck. Ilopmenp nBrXKeTCs BHHU3. B mwimMHIpe HaA MOpPIIHEM
CO3J1a€TCs pa3peKeHue, OTKPBIBACTCS BITyCKHOM KjlanaH 7 ¥ roprodas CMeCh
IIOCTYIAET B LIWJIMHJP. B KOHIIE 3TOT0 TakTa KianaH 7 3aKpbIBAE€TCs, KlanaH
8 Toxe 3aKpBhIT.

II makm — cocamue. I1oplIEeHb ABUKETCS BBEPX U CHKUMAET TOPIOUYIO
cMech. Bo Bpems cxkaTus TOIUIMBHAs CMECh CUIIBHO HarpeBaerca. B koHie
TaKTa C)KaTusl, KOI/a MOpIIEHb NMPUOIMKaeTCs K KpalHEMy BEPXHEMY I1O-
JIO’KEHMIO, TOPIOYasi CMECh BOCILUIAMEHSETCS OT CO3/1aBa€MOM CBEYOU IJICK-
TPUYECKON MUCKPBI.
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111 makm — padouuit xo0. O6pa3zyronmecs B pe3ysibTaTe CropaHusi roproueit
CMECH Ta3bl JaBST Ha MOPIIEHb U C OOJBIION CHIION TOJNKAIOT €ro BHU3.
JIBuKeHME MOPILIHS Yepes3 IAaTyH MepeAaeTCs KOJIEHUYaTOMY Bajly, B pe3yJlb-
TaTe MPUKPEIUICHHBII K Bajly MaxOBHMK BpallaeTcsi ¢ OONbIION CKOPOCTHIO.
MaccuBHBIM MaxOBHK MPOJOJDKAET BpAIICHHWE MO WHEPLUH, oOecreunBas
JBUKEHHE MOPIIHS BO BPEMs CIIETYIOIINX TaKTOB.

1V maxm — evinyck. Knanan 8 orkpeiBaercs (kiamnaH 7 3akpbIT), NOPLICHb
JBUKETCSI BBEPX M MPOJYKTHI CTOPaHUsl BBIBOASATCS W3 IMJIMHIpPA B aTMO-
cdepy. B koHIe TakTa KiianaH 8 3aKpbIBaeTCS U CHOBA HAUMHACTCS MEPBBIN
TaKT — BITYCK.

Takum oOpa3om, Hacpesamenem B JIBUTA-
TE€Jie BHYTPEHHETO CropaHusl sSBJSETCS TOI-
JUBHAs CMECh, Croparomias B IHIUHIPE;
pabouum menom — TPOAYKTbI CrOpaHUS B
WIMHJpPE, KOTOpbIE, PACHIUPSsACh MPU Ha-
IPEBAHUU, COBEPUIAIOT MEXAHUYECKYIO pa-
00TY; X0100UNLHUKOM — aTMOC(DEpa.

B aBTOMOOMIISIX B OCHOBHOM HCIOJIB3YIOTCS
YeTHIPEXIIMIMHAPOBLIC JIBUTATENI BHYTpPEH- MaxoBuK
Hero cropanusi. [lopiHy HUIMHIPOB Mooue-

PEIHO COBepIIaoT pabouuii X0/, coo0Iast KOJIEHYaTOMY Bally BpallaTesibHOE
nemkenne (b). CymecTBytoT u 0ojiee MOITHBIE BOCBMHIIMIMHIPOBBIC U JIBE-
Ha/TIATUIWIINHPOBBIE aBTOMOOMIBHBIE JBUTATEIH.

* Jlu3eJibHBIN ABUTaTe/lb

OTOT IBUTATENb TOXKE YeThlpeXTakTHbINA. Ho OH oTiinyaercs oT kapOropaTop-
HOTO JIBUraTells TEM, UTO B IEPBOM TAKTE B LIUJIMHJIP BCACBIBAETCS HE TOPIO-
qasi CMECb, @ YMCTBIM BO31yX. Bo BpeMs Takra «cikaTue)» yMEHbIIECHHE
00Béma Bo3yxa B 15—-20 pa3 mpUBOJUT K MOBBIIIEHUIO €r0 TEMIIEPaTyphl 10
500-600°C. K koHIy BTOpPOro TakTa ¢ NOMOUIbIO CIIEIUAJIBHOIO Hacoca B
LWIMHIP BIPBICKUBAETCS AU3EIBHOE TOIJIMBO, KOTOPOE, MOINAB B CUJIBHO
CXKATbli W HArpeThll 10 BBICOKOW TEMIEPATYpPbl BO31YX, MOMEHTAJIBHO
BocIiamensiercst. OOpa3oBaHHbIE MTPU BOCIUIAMEHEHHUH ra3bl CO3JA0T B IIH-
muHape nasiaeHue 6-9 Mlla, a temmneparypa moanumaercs 1o 2000°C.
Pacmmpsiromuiics ras, 1eiCTBys Ha MOPIIEHb C OOJIBLION CUIIOH, TOJIKAET ero
BHU3 — coBeplaercs pabounit Xxoa. B KoHIe TakTa 1aBjieHHE U TeMIeparypa
noJ nopuiHeM cHoBa ymenbiarotes (0,5 MIlTa u 700 — 900°C cooTBeTcTBEH-
HO). Bo BpeMs 4eTBepTOro TakTa KijanaH BbIITyCKa OTKPBIBAETCS U MOPIIECHbD,
MOJHUMASICh BBEPX, BHITAIKUBACT OTPAOOTaHHBIE T'a3bl B aTMOChepy.
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Jn3enbHbIN ABUTaTEIb B CPABHEHUU C KapOIOPATOPHBIM MMEET HEKOTOphIE
IIPEUMYIIECTBA:

— U3eNbHbIN BUraTens obnagaer 6onee Boicokum KII/T;

— OH NOTpeOJIIeT MEHbIIIE TOIIINBA;

— B 9TOM JIBUTraTelie UCIOJIb3yeTcsl Ooiee IeeBoe TOMIUBO (AU3eIbHOoe

TOIJIUBO);

— CO3/1a€T CPAaBHUTEIBHO OOJIBIIYIO CHITY TATH.

C yueToM 3THX IPEUMYIIECTB HA TPAKTOPax, TAHKAX, TEIJIOBO3AX, TEILIO-
X0/1axX, TPY30BHKaxX, aBTOOycaX M HEKOTOPBIX JIETKOBBIX aBTOMOOWIISX yC-
TaHABJIMBAIOT AU3EJIbHBII IBUTATENb.

NMPUMEHUTE U3YYEHHOE

* Ewé pas3 paccMmoTpum aBuratenb

MCCHE'D'OBAHME BHYTPeHHero cropaHusa

O6opynoBaHue: Moaenb kapbiopaToOpHOro ABUraTernsi BHyTPEHHErO CropaHusi.

Xop paboThi:

Wccnenynte npyHumn paboTel ABK-

raTens Ha ocHoBe Undp, COOTBETCT-

BYIOLLMX OTAENBbHBIM €0 YacTAM.

O6cyauTe pe3ynbTaTbl
uccnegoBaHus:

e Kakne yactn geuratens
0003Ha4eHbl COOTBETCTBYHOLLMMM
undppamm?

e YT0O ABNsieTCs HarpeBaTenem,
pabo4m Tenom u
XONOAUNbHUKOM B ABUraTene
BHYTPEHHEro cropaHna?

4

YTO Bbl Y3HAJIN?
___—ABuraTerib, B KOTOPOM TOMINBO

Cropaet HenocpeacTBeHHO B LUN- KIMNIOYEBBIE CJIIOBA
nUHApe BHYTPU caMoro AsuraTens. AT
MonHbIn pabounii LMKn gBuratenst

. [Buratens BHYTPEHHEro CropaHus
npoucxoauT 3a vetbipe __. o aTow YeTbIpexTakTHbIN ABUratenb
NpuYMHe Takow Asuraternb

Ha3blBaeTcs .

NMPOBEPbLTE CBOU 3HAHUA

1. B 4YeM OCHOBHOE OTnM4Me KapOropaTopHOro AsuraTensi oT AN3erbHOro?

2. Kakon pmsmnyeckunin npoLiecc NpoucxoauT BO BPeMS TakTa «BMYCK»?

3. UTO nponcxoauT BO BPEMSI TAKTOB «CXaTUEY, «paboyumnii Xxoa» U «BbIMyCck»?
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4.4. PeakTuBHbIN ABUraTenb

MpencTaBbTe, YTO Bbl KOCMOHABT U BbIMOJHSIETE pe-
MOHTHbIE paboThl 3a NpeaenaMm KOCMUYECKON CTaH-
Lun.

CnyyaiiHo kaHaT pasbeanHSIeTCs, U Bbl OCTAeTECH B
noABeLLEHHOM COCTOSIHAM B OTKPbITOM KOCMUYECKOM
MPOCTPAHCTBE, Ha PaccTosHUM 5-6 M OT MeaSIEHHO
yOansoLLEenca KOCMUYECKOM CTaHLMN.

B BaLumx pyKax HET HU4ero, KpoMe PEMOHTHbLIX MHCTPY-
MeHTOoB. Ecnun He cmoxeTe BEPHYTbCA Ha CTaHUWMIO, TO
MOXXETE OCTaTbCHA B KOCMOCE M MOMMOHYTh.

¢ Y70 Obl BbI CAENANM ANs BO3BpaLLEeHNs Ha
KOCMUWYECKY0 CTaHLM0 B KOCMOce?

WCCNEQOBAHME-1 * Mopgenbto kakoro TensioBoro gBuratens
AABNsieTCS 3Ta yCcTaHOBKa?

0O6opyaoBaHue: Npobrpka, CIMPTOBKA, LUTATVB C J1ankol, Npobka, Boga (40—50 mr) v HATb.
Xop paboThbl:
1. Hanente B npobupkKy BoAbl 1 NAOTHO NPUKPONTE NPOOKON.
2. NogsecuB NpobupKky Ha wWTaTVBe B BEpTUKaNbHOM MOfo-
XEHUM HarperTe eé Ha NnameHn CNMPTOBKY (a). @ d
3. ObcyonTte C OgHOKNACcCHMKaMM SBNEHUs, NMpousoLleaLine
nocre 3akvnaHusi BoApl.
O6cyauTe pesynbTaThbl UCCNefOBaHUSA:
o Kakasi cuna TonkaeT npobrpKy B CTOPOHY, MPOTUBOMOMOXHYHO
HanpaBfeHUo ABWKEHMS BbITOMKHYTOM napomM npobku (b)?

o Kakune npeBpaLweHnda aHeprmn npon3oLsin Bo BpeM4d 3Kcne- .-! j

=

pYMEHTa: Ha 4To Oblna noTpaveHa BHYTPEHHSIS 3Heprus
BoAsHOro napa? o
e Kakow Tvn TennoBoro Asuratens Bbl CMOAENMPOBanun? (b)

B nipoBeeHHOM SKCTIIeprMEHTEe BBl HAOIIONAIH, KaK JBa B3aUMOICHCTBYIOIINX
Tena (mpobupka U mpodka), OTTAIKUBASCH APYT OT Jpyra, ABWXKYTCS B MPOTHU-
BOTIOJIOKHBIX HATPABJICHHUSX.

* Peakmuenoe 0gusicenue —mo 0suiicenue meia, 603HUKawoujee 6 pe3yp-
mame omaoenenHus Om He2o ¢ OnpedeseHHOl CKOPOCHIbI0 HEKOMOPOIl Yac-
mu, u HANPAaeIeHHOE 8 CIMOPOHY RPOMUBONOSIOHCHYIO CKOPOCHU OMOPBEAE-
wiericsa uacmu.

PeakTuBHBIN ABUTATEIh — COBPEMEHHBIN TUI TEIUIOBOTO JBUTATENS, COO0-
LIAIOIINI TelaM PEaKTUBHOE JIBUKEHUE.
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* Peakxmuenbwtii 0suzamesnb — 3mo menjio6oil 0euzamens, npeoopasyouiuil

GHYMPEHHIOI0 IHEPUIO MONIUGA 8 KUHEMUUECKYI0 IHEPZUI0 CIPYU 2a3a U

CO30a0WUil CUTLy MA2U, PAGHYIO CUJIE PEAKWUU 230601 CIPYU.

CyliecTByeT JiIBa BHJIa PEAKTMBHBIX JIBUTATEJICW: PAKETHBIM JBUraTeilb M

BO3/IyIITHO-PEAKTUBHBIN JIBUTATEIIb.

1. Pakemnwiii 0sueamens He UCNONb3Yem 05 C8oell pabomuvl ammoc@epHblil
Kucnopoo. TOMITUBO U OKHUCIISIONIEE BEIIECTBO (OKUCIUTEIND), UCIIOIIb3Ye-
MbI€ B PAaKETHOM JIBUTATelIe, IEPEHOCATCS BMECTE C JIBUTATEIIEM.
TommmMBO M OKHUCIUTENIb 3aKAUMBAIOTCSI B KaMepy CropaHusi JIBUraTelis
(HarpeBaTesib) MpH MOMOIIM HacocoB. OOpa3zyromuecs: B pe3ybTaTe Boc-
TUTAMEHEHHs TOTUTMBHOM cMecH rasbl (pabodee Teio) CO3/aloT B KaMepe
CrOpaHHs BBICOKYIO TeMIIepaTypy U AaBjieHue. ['a30Bas CTpys Mo BHICO-
KUM JIaBIICHHEM BBIOPACHIBACTCS M3 COIUIA pakeThl B atMocdepy (Xouo-

JUIBHUK), CO3/1aBasi PEaKILUIO ra30BOM CTPyH: Ha PaKeTy AEHUCTBYET CHIIA
TATH, paBHAs CUJIE peaKkIMy BHIOPOIIIEHHON Macchl rasa (c).

Okucnutens (selecTso, cBO60AHO ucnapsiolee  Kamepa cropaHus

KMCNopoa Npu HU3KMX Temneparypax)
//
u,‘.. KocMoHaBTh!
=

~7 / 060py13.0'

(c)
Ctpys rasa Conno >Kugkoe Tonnmeo  Hacocebl

2. Bo30ywHo-peakxmugHwiil 0suecameinb — mensiogotl 08ueameb, NEPeHOCAUUL C
€000t MOILKO MONIUBO U UCHOTL3VIOWULL 8 KAYeCmee OKUCTUMENS amMo-
cghepmwiti 6030yx (d).

(d) Komnpeccop Kamepa cropaHuA
/ | Fazoeas TypbuHa

Bxcguoe BeinycrHoe
conno | conno

| Mponennep camoneta (unu kopabng)
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B kamepy cropanus (HarpeBaTelsb) U3 KOMIIpECCOpa 3aKauMBAETCs CKa-
T BO3ayx mpu temneparype 200°C U, 0IHOBPEMEHHO, MOJi BHICOKUM
JIaBJIEHUEM BIIPBICKMBAETCS KHMJKOE TOIUIMBO (KepocuH). B pesynbrare
BO3TOpaHMS TOTUIMBA 00pa3yroTcs Ta3sl (pabouee Teso), pacKajJeHHBIE 10
temrepatypsl 1500 — 2000°C. Pe3ko pacmupsisch, MPOAYKThI CTOPAHUS C
00JIBILION CKOPOCTHIO MIEPETEKAIOT K BBIXOAHOMY coruty. [Ipu atom ctpys
rasa MpoXoAWUT CKBO3b TypOHHY, 3aTpaunBasi 4acTh CBOCH BHYTpEHHEU
SHEpPruM Ha BpalleHHe TYpOUHBI, B pe3ysbTaTe Yero Temieparypa cTpyu
noHuwkaercs 10 550°C.

YacTp nepegaHHON TypOMHE MEXaHUYECKOM PHEpruM 3aTpauyuBaeTcs Ha
BpallleHHe JonacTeil TypOuHbI camosieTa (WM Kopadiis) U CO3JaHue CHUJITbI
Taru. OTpaboTaHHbIE TPOAYKTHI CTOPAHUS BHIOpACKIBAtOTCS B aTMOchepy
yepe3 BBIXOJIHOE COIUIO MO/ JaBJIEHHEM, OJIM3KUM MO 3HAYEHHIO K aTMO-
cthepHomy, co ckopoctbio =500 m/c (cm.: puc. d).

NMPUMEHUTE N3YYEHHOE

NCCINEOOBAHMUE-2 » Kakoe gBWxXeHUe Mbl Habnogaem?

O6opyaoBaHue: HagyBHOM Wap, necka (12—15 m), Tpyboyka ons nuTbs HANUTKOB,
CKOTY (Krenkas neHra).

Xop paboTbl:

1. MNpopeHbTe necky ckBo3b TPYOKy. HaTsaHyB necky yepes BCHo KOMHaTy, NpuKpenuTe eé
KOHLIbI K IBYM HEMOABWKHBIM TOYKaM, Hanpumep, K py4kam okHa 1 ABepy.

2. Hapys wap, npukpenute ero ckotyem K Tpybouke (e).

3. OcBoboauTe oTBEpPCTME LWapa 1 npoHabnoganTe 3a nponcxogdawum (f).

O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:
e YTO NpmBOAMT LWap B ABUXKEHNE?
e Kakoe aBuxeHue Bbl cmMoaenvposann?
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MepBbI yCNeLwwHbIN NMMNOTUPYEMbIV MOSNET C MPUMEHEHUEM

peakTMBHOro Asuratens 6bin ycnewHo ocyulectsneH B 1633

rogy Typeukum nsobpetatenem Jlarapu XacaH-Yenebu.

Ha npyMuTUBHOM pakeTe, MMELLEeNn Kamepy, 3arnofHEHHYH
nopoxom, Jlarapu nognsncs Ha Beicoty 300 M 1 Haxoauncst B Bo3gyxe B TeveHue 20
CeKyHf, 3aTeM C MOMOLLbIO NMPUKPENTIEHHbIX K CMIMHE CaMOAErbHbIX KPbINbEB CyCTUICH
Ha Boay (aBTop npouv3BeneHus >xusonucy: LLokpio YarnarnaH; mMecToHaxoxaeHue:
ounbnuoteka Myses BBC Typuun B Ctambyre).
WcTounuk: tr.wikipedia.org/wiki/lagari hasan celebi.

—

YTO Bbl Y3HAIIN?

[BWxXeHve Tena, BO3HMKatoLLee B pe3yribTaTe oT-
[AENEeHNs1 OT HEero C onpenefieHHON CKOPOCTbHo
HEKOTOPOM 4acTW M HanpaBfiEHHOE B CTOPOHY,
NPOTMBOMOJIOXKHYIO  CKOPOCTM  OTOpBaBLLEWCS
yacTu, HasblBalT . Tennosou gsuratens, npe-
BpaLLaloLLUA __ TONMBA B KMHETUYECKYIO SHEp-
T ra30BOW CTPYM U CO3LAIOLLMIA CUITY TAMM, PaBHYI CUIEe peakuumn ra3oBoi CTpyw,
Ha3blBaeTca .

KNIOYEBBIE CJIOBA

PeakTuBHbIN gBUraTesnb
BHyTpeHHSAA aHeprusa
PeakTuBHOe ABMXeHue

NMPOBEPbLTE CBOU 3HAHUA

1. Kakoe gBuxeHVe Ha3blBalOT peakTUBHbIM?

2. KakoBo rnaBHoe OTnM4YMe peakTUBHOIO ABUraTens oT Apyrmx BUAOB TEMMOBbIX
psuratenemn?

3. Kakue yactu peakTMBHOIo apuratenst ABNATCA Harpeeartenem, paboynm Teniom
1 XOnoauUnbHUKOM?
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4.5. TennoBble AgBUraTenu
M OXpaHa OKpyxaroLien cpeabl

Apwnc ¢ oTLIOM Npofomkanu 03HaKoMIleHUe ¢ aBToMobunammn B aBtocanoHe. OHun
06paTnnv BHYUMaHMe Ha TO, YTO LieHa O4HOro U3 ABYX OAMHaKOBbIX aBTOMobunen
9000 maHar, a gpyroro 9500 maHat. NpogaBew, 00BLACHUIT 3Ty pasHULY TEM, YTO
Ha NepBOM aBTO He YCTAHOBIEH Kamasumudeckul Helimpanusamop (yCTPOWCTBO
ANsi CHKEHWS BbIOpoca BpeaHbIX BELLECTB B aTMOcdhepy).

Orteu cHoBa cnpocun Apuda:

—«Kakow 13 Hux Tbl Obl BbIOpan?»

— «51 Bbl Kynun Hegoporon», — oTeeTUN Apud.

o Kakon aBToMOOMb Kynunu 6bl Bbl: HEAOPOron unu goporon? MNMouemy?
o Kakve akonornyeckue npobnembl BO3HUKAIOT NPU UCMONb30BaHUN TEMMOBbIX
asuratenen? Yto 6bl Bbl NPeanoXunu Ans peweHns aTon npobnemsl?

* Kakow aBuraTenb 3arpsA3HAET OKPYXKaloLLyHo

WCCNENOBAHUE-1 cpeay 6onblue?

Ha pucyHke n3oGpaxeHbl aBTOMOGUNM C AM3ENbHbIM 1 Kap6lopaTopHbIM OBUra-
Tenem. MoapobHo nccrieayiiTe, kakoe KONMMYECTBO MPOAYKTOB CropaHusi Tonnvea
BblGpacbiBaeTcsl B aTMOCHEpPY Yepes BbIXMOMHble TPYObl 9TUX ABUraTenei.

OusenbHbIA ABUraTenk KapbiopaTopHbin gBUraTens,

paboTawlwmMn Ha DeHavHe

N, -76 —78%

0, -2-19% N, —=74-77%

HO0-0,5-4,0%: HerokcuuHbie 0,-0,3-8%

Cbz —-1,0-10,0 | (ve ngosuTLIE) H.0-03-8 Hetokcuunse

H, - 0% CO,-50-120| (ve sgonuTLie)
H; -0-0,5%

CO-0,01-0,5%

NO, -0,0002~0,5r CO-05-120%
NO, =0.8r

¥rnesonopoas— 0,008 -0,5r

M ¥rmesogopoaw—0,2-3,0r
Ansnena—0,001-0,09 7 TokcHuHEIE

pr

BELECTEA Anwaemn-0,.2 4 TokCHYHBIE

Cawa-0,01-1,1"; . BeleCTEa
m Cama—0-0,04 e

Bexzanupex = (104 Zmr-'r:;-‘ ’

e

-

O6cyauTe pesynbTaTbl UCCriefOBaHUs:
o Kakon n3 geuratenewn 6onblue 3arpa3HseT OKpyXatoLLyto cpeay: AU3enbHbIV
nnun kapobopaTopHLIN?
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TeruoBble BUTATENM MPEBPAIIAIOT JIUIIb OMPEICIICHHYIO YaCTh YJHEPTUU TOII-
muBa (06b14HO 30 —40%) B 1pyTroii BU SHEPTUH, OCTATIbHAS YaCTh TPATUTCS HA
HarpeBaHWe OKPYXKAIMUX Tel U Bo3ayxa aTtMmocdepsl. Heucromp3oBaHHas
SHEPrusi TOIUTMBA HAHOCUT CEPbE3HBIN yIepO OKpy:karolieii cpese. Bo-nepBbix,
IPOLIECC CTOPAaHUSl CONPOBOXKIAETCS IIOITIOLIEHUEM KOJIOCCAIbHOIO KOJIU-
YecTBa KHUCIOpoJia U3 aTMOC(EepHOro Bo3ayxa. Bo-BTophIX, BbiJeneHHE 0OJIb-
[IOT0 KOJIMYECTBA TEIUIOTHI TIPUBOJIUT K TIOBBIIICHUIO TEMIIEpaTyphl OJIvKaii-
IIETro K MOBEPXHOCTH 3eMJIH ci1051 atTMochepbl. B-TpeTbux, BEIOPOCHI MPOAYKTOB
CropaHus TOIUIMBA 3arps3HSIOT BOMY, MIOYBY U BO3IyX atMocdepsl. B-ueTBep-
ThIX, pab0OTa TEIUIOBBIX JBUTATENIEH CO3MACT IIYMOBOE 3arpsi3HEHHE, Hapy-
HIaroIee KU3HEIEATeIbHOCTh JKUBBIX OPraHU3MOB U uenoBeka u jip. Mccneno-
BaHUS ONPEJICIIN, KaKyl0 IO COCTABIISIET BpEe, HAHOCHUMBIN OTIEIHHBIMHU
BUJIAMH TPAHCHIOPTHBIX CPEACTB OKPYIKAIOLLIEH cpefie.

0,
CTeneHb 3arpsasHeHns 8% Camonete

o (o)
oKpy>KatoLLen cpeapl 7% ABTOMOGUNY C AV3eNbHbLIM ABUraTenemM
TPaHCMOPTHLIMU CenbcKkoxo3sMCTBEHHbIE MaLUUHbI

cpencTesamm

3% Mopckoit 1 xene3HOA0POXHbIN TPaHCMOPT

Kap6ropaTtopHble aBTOMOGUNUN

YToObl yMEHBIIUTH KOJIUYECTBO BPEIHBIX BBIOPOCOB B aTMocdepy creru-
AJUCTBI CO3JIaTM 0COObIE KaTaJTUTUYECKUE HEUTpaIU3aTOPhl — YCTPOMCTBA,
YMEHBIIAKIINE BEIOpOC B aTMocdepy okcuaa yrieposa (yrapaoro rasa, CO)
Ha 80% u okcuma azora (NO) Ha 50%. B HacTosimee Bpemst 6opnbda ¢ mo-
CJIEJICTBUSMU HCIIOJIb30BAHUS TEIJIOBBIX JBHUraTelel B TPaHCIOPTHBIX
CpEJIICTBAX BEJIETCS B HECKOJIbKUX HATIPABIICHUSX:

1. YcoBepIieHCTBOBaHKE TEIJIOBBIX JABUTaTENeH: coBeplIeHHe O0bIlel 1Mo
BEITMYMHE MEXaHMYECKON padOThI MPU CTOPAHUU MEHBIIETO KOJIUYECTBA
TOTLINBA.

2.Tlouck myTel MOJHOTO CrOpaHHs TOIUIMBA, HAIPUMEP, MUCIOIb30BaHUE
MIPUPOJIHOTO WM CHKMXKEHHOTO ra3a BMECTo OeH3MHa.

3. YcoBepIIeHCTBOBaHUE 3IIEKTPOMOOMIIEH 1 X MacCOBOE HCIIOh30BAHHE.

4. [IpuMeHeHHEe COTHEYHBIX OaTapeld B aBTOMOOMIISIX.

5. IlpuMeHeHue IeKTpOoIBUraTesel B oe3/1ax Ha MAarHUTHOW ITOJTYIIIKE) U JIP.
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OrpoMHbIN Bpej OKpy»Karoleh cpejie MPUHOCUT TAKXKE M MCIOJIb30BAHHE
TEIIJIOBBIX JIBUTATEJICH Ha TEIIOBBIX dJIeKTpocTaHIusAx. Hapsay co copocamu
B aTMOc(epy BPEIHBIX [l )KUBBIX OPTaHU3MOB BEIIIECTB 3TH CTAHIIUU TAKKE
CIOCOOCTBYIOT IJ100aIbHOMY MOTEIICHUIO aTMOChephl 3eMITH.

I'maBHas mpobreMa, KOTOPYHO HEOOXOAMMO PEIIUTh YeIOBEYECTBY HA CETO/I-
HSIITHAN JIeHb, — TTOMCK MyTeH CO37aHus 37I0POBOM €CTECTBEHHOW Cpeibl 00U-
taauss. OIHUM W3 TYTEH SBISIETCS HMCIOJIB30BAHHME AILTEPHATUBHBIX UCTOU-
HUKOB dHeprun — dHeprun CoJiHIa, BETpa, MOPCKUX MPHIIMBOB U JIP.

NMPUMEHUTE N3YYEHHOE

MCCINEOOBAHUE-2 * Hackonbko uucTt Bo3ayx B Baky?

3agaua MpoBeOeHHble NPaKTUYeCcKne NCCrneaoBaHns nokasanu, Yto kapbo-

paTopHbI ABUraTernb OAHOro NEerkoBoro aBToMoobunst B Te4eHune ro-
na nornowaet 40 T kucnopoga u3 atMocepHoro Bo3ayxa, a B3a-

MeH BblbpacbkiBaeT B aTMocdepy BMecTe ¢ npogyktamu cropaHus 800 Kr yrapHoro

rasa (CO), 40 kr okcnga asota u 200 kr yrnesogoponos. Mo gaHHeiM 2014 roga, no

ynuuam baky exxegHeBHo nepeasuratotcs 750 000 nerkoBbix aBToMobunewn. Kakow
yuiepb HaHOCAT BO3AYLUHOW cpefe 3T aBToMobuM B TedeHune roga’?

O6cyauTe pe3ynbTaTbl UCCNegOBaHUA:

e Kakoe konmM4ecTBO Kucrnopoga normowaeTcst U3 atTMocqepHOro Bo3gyxa u Kakoe
KONMMYeCTBO yrapHOro rasa 1 okcruaa a3ota BelopacbkiBaeTcs B aTMmocdepy Kaporo-
paTopHbIMX ABUraTensammn NerkoBbix aBTomobunen B baky B TeyeHune roga?

e YT0 Bbl Npeanoxunu bl 48 yMeHbLUEHWS Bpeada, HAHOCMMOro aBTomMobunamm?

YTO Bbl Y3HAIIN?

BbibpacbiBaemble TENMOBbIMY OBUraTENSIMA __ HAHOCHT

cepbesHbI BPe OKpY»KatoLLie cpeae: Bo-NepBbiX, U3

aThaoccbepHoEoﬂBo;@a, u:eo6>fopﬁ/uwbu7| p,lEl)ﬂ ,_BO- Hornomae'rcﬂ KUcIlopoA
o POAYKTbI CropaHus

BTOPbIX, BblOENSETCA OOMbLIOe _ , YTO MPUBOOUT K LWym

MOBbILLEHMIO TEMNEPATYPbl ONKaLLEro K MOBEPXHOCTU KonuyecTBO TennoThl

3emMnn crosi aTMocdepbl, B-TPETbMX, OFPOMHOE KOmK- CropaHue Tonnuea

YECTBO BbIAENSIEMbIX MPOOYKTOB CrOpaHWs 3arpsisHseT

BO3/yX, MOYBY U BOAbI, B-HETBEPTLIX, ABUraTeNn co3naroT O4EHb MHOMO _, 1 Ap.

KNOYEBBLIE CJIOBA

NMPOBEPbLTE CBOU 3HAHUA

1. Kakve BpegHble 0OTXoAbl BbibpacbiBalOTCSA B aTMocdepy TennoBbiMW ABUra-
Tenamm?

2. Kak MOXHO yMEHbLUUTb Bped, HaHOCUMMbI UCMOMNb30BaHMEM TEnoBbIX ABUra-
Tenen?

3. B kakoit yactu baky Bo3ayx 6onee 3arps3HeH?

4. Kakorn aBTomM0obWb, C kapbopaTopHbIM UMW AM3ENbHBIM ABUraTenem, Bbl Kynunm
Obl, yunTbIBasi €r0 MEHbLUNIA Bpe ANs OKpyXKatoLlen cpenbl?
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YNPAXXHEHUE-6

1. CKOmnbKO pa3 OTKpbIBaKOTCS KranaHbl Bnycka v BbiMycka B TEYEHUE ABYX MOSHbIX
060pPOTOB KOMEeHYaToro Bana YeTblpexTakTHOro Asuratensa?

2. Ha PUCYHKe NMOoKa3aH pa3pes3 unnnHgpa YeTblpexXTakTHOro Asuratend.

1 2 3 4

I Bonpoc. Kakumu umdpamm 0603Ha4YeHbl TakTbl BNycKa 1 Bbirycka?
Il Bonpoc. Kakumu umdpamm o603HayeHbl TakTbl cxatus u paboyero xoaa?

1l BOMpOC. YTto B 3TOM ABuratene siBnsieTcs HarpesarTenem, pa60‘-IVIM TENOM U
X0noaunbHNUKOM?

3. B kakom TennoBom apuratene CTpya HarpeToro 4o BbICOKOWN TeMneparypbl napa
1N ra3a spallaeT Bas apuratend bes NOPLUHA, WaTyHa 1 KoleH4YaToro Bana?

4. BonbluUyl YacTb NyTU KOCMMUYECKasi pakeTa NMPOXOAUT BHE 3eMHO aTMocdepbl.
O6bACHMTE NPUYMHY BO3MOXHOCTU OBWXKEHUST B 6€3BO34YLLIHOM NMPOCTPAHCTBE.

5. TennooW ABuratenb Nofy4YaeT OT HarpeBaTensi KONMYECTBO TENSOThI, paBHOE
0,8 M, a xonoanneHuky otaaet 0,6 MOx TennoTbl. Yemy paseH Kl atoro
asuratens?
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OBOBLUAKOWWE 3AOAHUA

1. KNQ napoBoi Typ6uHbI paBeH 35%.
3mo o3Havaem, 4ymo ...

A) 65% aHepruu, BblgeneHHON npu NOMHOM CropaHuu TOMMNmMBa, pacxo-
AyeTcs Ha coBepLUeHue norne3Hon paboTbl.

B) 35% aHepruu, BblAENEHHOW MpU MOSIHOM CropaHuu Tonnuea, pac-
XOAYyeTCsl Ha COBEpLUEHWE Nofe3Hon paboThbl.

C) 65% sHepruun, BbiAENEHHOW MPU MOSTHOM CropaHuM TOMNMBa, npe-
BpaLLaeTcs BO BHYTPEHHIOK SHEPIUIO YacTen ABuraTensi.

D) 35% aHepruwn, Bbigensemor npy nofHOM CropaHum Tonnvea, npe-
BpaLlaeTcs BO BHYTPEHHIOK SHEPIMIO YacTen ABuratens.

E) 35% aHeprun, BblaensemMon npu MOsIHOM CropaHuM TomnuBa, npe-
BpaLlaeTcs BO BHYTPEHHIOK 3Hepruto napa.

2. 3 yero coctouT ropryasi cMecb, Noctynarouias B LUnuHap kapobropatop-
Horo aBurartena?
A) N3 pasznnyHbIX BUOOB XUAKOro Tonnmea
B) M3 pacnblineHHOro KepocuHa 1 Bo3gyxa
C) M3 Bo3gyxa v napoB 6eH3uHa
D) U3 mawmHHoro macna n 6eH3nHa
E) N3 Boabl, MalwMHHOro mMacrna n 6eH3nHa

3. YkaxuTe nocnegoBaTenibHOCTb LUgp, COOTBETCTBYHOLWNX U30GpaKeHUAM
TaKTOB BMyCKa, C)XaTus, paboyero xoaa v BbINycka.

©

1 2 3 4

A)2,1,4,3  B)1,3,2,4 C)2,4,3,1 D)1,2,3,4  E)1,4,32
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4. YTto ABNAieTCA HarpeBaTenem, paboymMm TefloM U XoroAuNbHUKOM B
peakTMBHOM AgBuraTtene?

A) HarpeBatenb — kamepa cropaHusi, paGoyee Terno — NpoAyKTbl cropaHus
TONNMBA, XONoAUIIbHUK — aTMocdepa

B) HarpeBaTenb — npoayKTbl cropaHus Tonnvea, pabovee Teno — kamepa
cropaHusi, XonoaunbHUK — atMmocdepa

C) HarpeaTtenb — atMocdepa, paboyee Teno — kamepa cropaHusi, Xosno-
OVUNbHUK — MPOAYKTbI CropaHus Tonnvea

D) HarpeBaTtenb — atmMocdepa, paboyee TeNo — NPOAYKTbI CropaHus
TOMMMBA, XONOAMNbHUK — KaMepa CropaHust

E) HarpeBatenb — NpoayKTbl cropaHnsa Tonnuea, paboyee Teno — atmocge-
pa, XONOAMITbHUK — Kamepa cropaHus

5. TennoBon gBUraTenb, Nony4YMB oT HarpeBaTena 150 Mx konuyecTBa Ten-
notbl, otaan xonoaunbHUky 100 MIx. Yemy paseH KMNA asuratena?

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

6. HaspuH 1 e€ poguTenu Bbiexanu u3 nbifbHOro, 3arazosaHHoro baky u npum-
exarnim B poAHyto fiepeBHIO Ha CKroHe rop. lNaHopamMy oTKpbiBaroLWwmxcs ne-
pen HaspuH nensaxemn XXKMBONMUCHOW NPUPOAbLI MOJIHOCTLIO HapyLuasn ux 3a-
NbINIEHHbIA aBTOMOOUIb € rpoxoYyLum aBuratenem. HazpmH norpysunacb
B MbIC/IM O TOM, KaK MOXHO ObifI0 6bI BOCCTAHOBUTb HapyLUEHHYK rap-
MOHUIO: «Bbin 6bl HalW aBTOMOOUNL A, OH Obl HEe HapyLUUN 3Ty KPacoTy».

| BONpoc. Onpenenvte aBToMobOWIb, OTMEYEHHbI 3HaKoM A, KOTOpbIN nMena B
Buay HaspwuH:

A) ABTOMOOUIb C NapoBbIM ABUraTeNeEM

B) ABTOMOOWIb C AM3eNbHbIM ABUraTenem

C) ABTOMOOWIb C peakTUBHbBIM ABUraTenem

D) ABTOMOGUIb C 3NEKTPUYECKMM ABUraTENEM

E) ABTOMOOWIL C KapOlopaTopHbIM ABUraTeNnem

Il Bonpoc. ['oe 6yaet napkoBaTb CBOM NNYHbLIN aBTOMOBMIb HaspuH B ByayLem: Ha

rasoHe noa OoKHamum cBoero goma, B KOTOPOM XMBET, MeXay OepeBbAMU B Napke
Hegarneko oT AoMa Ul Ha napkKoBKe, HaxoasLlencs B OBYX KBapTanax oT aoma?
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5.8.

5.9.

OnekTpu3auma Ten. SNeKTpUYEecKu 3apsag
CtpoeHune atoma. lNpupoaa anekrTpmnsaumm
[MpOBOAHMKN N ONSNEKTPUKN
OnekTpocTaTnyeckas UHOYKLMS
OneKTpocKon. QNeKTpomeTp

3aKoH coxpaHeHuWs ANeKTPMUYECKoro 3apsiaa
B3anmogencTeme anekTpuyecknx 3apsaos:
3aKkoH KynoHa

YcTponcTtea, pasgensollue,
HakannueawLine 1 nepegatoime
anekTpuyeckue 3apsaapl

QrnekTpuyeckoe none. HanpsaxeHHOCTb
3NeKTpUYecKoro nong

5.10. Cnnosble NIMHUM 3MEKTPUYECKOro nons

« Obo0OLwWarLwmne 3agaHua



5

N

5.1. neKkTpnsaums Ttesn. ANEeKTPUYECKUUN 3apaa,

PacuecaB pacyeckonm 4ncCTble U Cyxme BOSIOChl U NpUBM3ne e€ K Menknum ob-
pbiBKam Gymaru, Bbl CMOXeTe HabnogaTe NPUTSXKEHNE KyCOYKOB Bymaru k pac-
Yyecke. Ecnu notepeTb pyykor 0 BOMOCh! 1 NpubnvanTb e€ K TOHKOW CTpye BoAbl
UNM K NNamMeHn CBeYUn, TO MOXHO HabmnoaaTb OTKIIOHEHME CTPYM U NNaMeHu K
py4Ke.

e [Toyemy nocne pacyecbiBaHUS BOSIOC pacyecka NpuTArnMBaeT kK cebe
MernKue Kycouku bymarn?

e B yem npuyvMHa OTKIOHEHUSA CTPyu BOAbI U NIAMEHN CBEYU K pPYuKe,
noTepTon O BOMNOCHLI?

MCC”EHOBAHME-1 * Kakoe HoOBOe CBOMCTBO anOGpenM Tena

B pe3ynbTaTte TpeHusa?

O6opyaoBaHue: NNacTMaccoBbIl LUTATMB, MeTaniMyeckasi Criiua ¢ pe3nHOBOM NpobKoi
Ha KOHLIe, HebOMbLLIOW LMMUHAP, U3rOTOBMEHHbIA 13 (OONbrv U NMPUKPENNEHHBLIN K HUTU
(antoMmHMEBast TUnb3a), CTEKNSHHAas Narioyka, LWepcTsHas TkaHb, OynaBka.

Xop paboThbi:

1. 3akpenute meTannuyeckyto cnu- (aj) # * (b) * (c)
Ly Ha wraTtmee. [pnBsKUTE CBO- f
B0oOHbIN KOHeL, HUTK K BynaBske u / /

BOTKHUTE €€ K pe3nHOBOW nNpob-
ke (a).

| a i IR
MI/IHl/IeBOﬁ rmnb3e noo4vyepeagHo .'*- * A‘

np|/|6nM>|<a|7|Te CTEKIIAHHYH Na-
JIOYKY U WWEPCTAHYH TKaHb U HabntoganTe 3a nponcxogAanm.

. K nogBelLeHHOW Ha HUTK arnto-

. I'IOTepeB CTEKITAHHYH Malio4vKy O WepCTAHYH TKaHb, CHOBa nogHecuTe K noa-

BELUEHHOW Ha HUTW MIb3e CHavarna nasnouyky, a 3aTeM TKaHb U crieguTe 3a
npovcxogawmnmm senednsimm (b u c).

O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:
e Y10 Habntoganock Npy NpUGRImKeHUM CTEKISAHHOM Nanoyky U LUEPCTAHOM TKaHU K

noABeLleHHON Ha HUTU rMMb3€e B Havane 3KcnepmmeHTa?

e Kakoe HOBOE CBOWCTBO Bbl OOHaPYXUNn y CTEKINAHHONM Naroyky 1 LEPCTSHON

TKaHW NPV NOBTOPHOM NMOOHECEHUN UX K NOABELLUEHHOW Ha HUTK FUrb3e nocne
TpeHus ux gpyr o gpyra?

[TomoGHbIE siBIICHMST OBUTH M3BECTHBI €Ille B ITyOOKOHM JIpeBHOCTH. JlpeBHETpe-
yeckuii puocod Panec Munerckuii (624—547 1. 10 Harei Spbl) OOHAPYKHI,
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YTO MPU TPEHHU JKEJITOTO SHTAps (€ro JoObIBAIN M3-TI0J 3eMJIH B BUJIE 3aTBEp-
JIEBILICH CMOJIBI) O LIEPCTSIHYIO WM IIEITKOBYIO TKaHb OH HAJI0JT0 PUOOpETaeT
CBOMCTBO MPUTSTHBATH K ce0e KOHIIBI BOJIOC, CyXUE JIUCThSI, COIOMUHKH H JIp.
«ONEeKTPOH» — rpeuecKkoe Ha3BaHue siHTaps. Tesno, NpuTAruBaroiiee K cede py-
T'He Tella, Ha3bIBAJIM HA3JIEKTPU30BaHHBIM.
e Teno, npuobpemarowee 8 pezyiomame MpeHusi C8OUCMBO NPUMALUBAMb
(unu ommanxkueamy) Opyeue meid, HA3bI8AIOM HAINEKMPUZO6AHHBIM. | 0-
80psM, MO OHO NPUOOPENO UIU NOMEPIO0 INeKmpuydecKkuil 3apao. llpoyecc
nepeoavu meny uiu nomepu Meiom NeKMpUYecKoeo 3apaod HA3bI8Aemcs
/1IeKmpu3ayuen.
® B kakux cayuaax Haz1eKmpu3z06aHHvle mena npumazueaiom, a 6 KaKux
cayuasax ommanxkuearom opyz opyea?
[TpoBeneHHOE HCCIeIOBaHKE MTOKA3bIBAET, UTO:

1) npu mpenuu 08yx 00uUHaAK08bIX Mmei 06 OOHY U MY dHce MKAHb MU meid

ANEKMPUBYIOMCS 3APA0AMU OOUHAKOBO20 BUOA,

2) mena, obraoarowue 3apaoamu 0OUHAKOB020 8UOd, OMMAIKUBAIOMCSL,

3) mena, obaadarowue 3apsaoamu pasHo2o 8Uod, NPUMICUBAIOMCAL.
o Kakum 6uoom 31eKmpuuecKkoz0 3apaoa 31eKmpu3yiomcs mpyujuecs
mena (nanpumep, J00HUMO06AA NATOYUKA U WIEPCMAHAA MKAHb)?
B pe3ynbraTe MHOrOYHCIEHHBIX OMBITOB ObUIO BBISICHEHO, YTO MPU TPEHUU
JBYX TeJl ApYyTr 00 Jpyra OHU 3JEKTPU3YIOTCS 3apsJaMu pa3HOro Buaa. Yc-
JIOBHO 9TH 3aps/bl Ha3BAIM MOJOXKUTEIbHBIMU U OTPULATEIILHBIMH. 3apsij
CTCKJISTHHOU MaJIOUKH, TIOTEPTOH O MIENK, TPUHSITO CYUTATH MOJIOKUTEITHHBIM
(«+»), meNnK mpu 3TOM MpUOOpPETAET OTPULIATEIBHBIN 3aps. 3aps Y00HH-
TOBOM INAJIOYKH, IIOTEPTOU O LIEPCTh, CUUTAECTCS
OTPHUIIATEIILHBIM («—»), EPCTh MPHU 3TOM MPUOO-
peTaeT MoJIoKUTEIbHBIN 3apsia (d). * 4
® B npupode cywecmsyem 08a 6uoa 3apsoo08:
NOLONCUMENbHBIL INeKMPUYECKULl 3apsi0 U Ompu-
yamenvHulll d1eKmpudecKull 3apso. 4
DneKTpuuecKue 3aps/ibl OJJUHAKOBOTO 3HaKa (00a
MOJIOKUTENbHBIE WIIM 00a OTpHULIATEIbHbIE) HA3bI-
BalOT OOHOUMEHHbIMU, DIEKTPUYECKUE 3apspl Pa3HOro 3HaKa (OJUH TO-
JIOKHUTENBHBIA, APYTOW OTPHUIIATEIBHBIN) HA3bIBAIOT PA3ZHOUMEHHbIMU 3aPsi-
JaMHU.
DIeKTpUYECKHii 3apsi 0003HavYar0T OyKBOi ¢. Bece HasmekTpru3oBaHHBIE TENa
00J1a/1a10T ANEKTPUIECKUM 3aps/IOM, OTIIUYHBIM OT HyJs1. Tena, He 00naaaro-
M€ SJEKTPUUYECKUM 3apsiioM, HA3bIBAIOT 971eKMpoHeumpanvubiMu (3JeK-
TPUUECKHU HEUTPAIBHBIMHU ), UJTU He3apsaxceHHblMuy TenaMu. B uecTs dhpaHirys-
ckoro ¢usuka lapas Kynona equnnity snextpuyeckoro 3apsia B CU Ha3pa-
num kynon (Kn): [q] = 1Ko
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NMPUMEHWUTE N3YYEHHOE

UCCNEOOBAHUE-2 |« BzaumopencTBue Ha3NeKTPU3OBaHHbIX TN

(2 wT.), cTEkNAHHas Nanoyka, Lwenkosasi

N LWEePCTSHas TKaHu, LWenkoBas HUTb.

Xop paboThbi:

1. NoTpute 360HNTOBLIE NANOYKK O
LepCTsHyto TkaHb. OgHY U3 nanoyek
noaBecbTe Ha LITaTUBE, APYryro
npubnmkante K Hen (e). =

2. lMoTpuTe 3BOHNTOBYIO NarnoYKy O LIEPCTAHYHO TKaHb U NOAHECUTE K BUCSLLEN Ha
LTaTMBe CTEKMNSAHHON Nanoyke, NOTEPTON o wenkoByko TkaHb (f). CpaBHuTe
HabnogaemMble SBNEHUS.

O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:

e [loyemy HasanekTpm3oBaHHas 360HMTOBasA Manovka OTTarkMBaeT BUCSLLYH Ha
HUTWN HA3MNEKTPU3OBAHHYO 300HUTOBYIO NANOYKy N NPUTArMBAET BUCSLLYIO HA HUTK
Ha3MNEKTPU3OBAHHYH CTEKINAHHYIO Nanouky?

¢ K kakvm BbIBOOaM NPUBOAAT pe3ynbTaTbl MCCNeA0BaHNA?

O6opyaoBaHue: 360HNTOBbIE Maroyku (e) “[

YTO Bbl Y3HANIN?

Teno, npuobpeTatollee B pesynbTate TPEeHWUs CBON-

CTBO MpUTArMBaTh (MNK OTTankvMeaTk) Apyrue Tena, Ha- y v
OneKTpoHenUTpanbHbIN

3biBalOT . [OBOPSAIT, 4TO OHO nNpuobpeno wnm KynoH

notepsino _ . Tena, He obnatoLme 3reKTpPUYECKUM HesapsikeHHoe

3apsiioM, Ha3blBatOT __ (ANIEKTPUYECKN HEITPAMNBHBIMU)  HasnekTpu3oBaHHbIN

wnu __ Tenamu. EgnHMuen anekTpuyeckoro 3apsga B

CU aBnsetca .

KNOYEBBLIE CJTIOBA
OneKkTpuyeckun 3apag

NMPOBEPLTE CBOU 3HAHUA

1. YTO 03Ha4aeT HasMNeKTPU30BaHHOCTbL Ten?

2. Ha wenkoBbIX HUTAX nonapHoO BUCAT OAMHAKOBbIe JEerknMe Lapuku, nMmerwmne
OMHaKoBble NO MOAYyNK 3apdAabl. 3Hak 3apsaga oaHOro M3 nonapHbIX 3apAanos
yKasaH Ha pUCYHKe.

qg.>0 g <0 q. >0 q. <0

| Bonpoc. Ha kakom pucyHke MokasaHa CuUTyauusi, Korga 3Hak BTOpPOro Luapuka
oTpULATENbHLIN?

Il BONpoOC. Kakon pucyHOK COOTBETCTBYET CUTyaLuK, kKorga BTOpown 3apsai obnagaet
NoNoXWTENbHbIM 3apsaA0oM?

lll Bonpoc. Ha kakom pucyHke nsobpaxeHa cuTyaumsi, KOrga BTOPOW LUApUK He
obnapaet 3apsigomM?
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3. Bucawume Ha wenkoBbIX HUTAX OGymakHble wapukn 1 n 2 4
HaanekTpuaoBaHbl. OnpeaenuTe 3Hakv UX 3apsiaoB. -
4. Kakoe Teno sBnsieTcs aNeKTPoOHeNTpanbHbIM?
A) Teno, B KOTOPOM YUCIIO «+» 3apsaaoB bonbLue, Yem
4YNCIO «—» 3apPAN0B;
B) Teno, B KOTOPOM 4YUCIIO «+» 3aPSIAOB MEHbLUE, YEM

4YUCIO «—» 3apPSIAOB; 5
C) Teno, B KOTOPOM YUCIIO «+» 3apsi0OB PABHO YnChy «—» &=

3apsaoB;
D) Teno, B cocTaBe KOTOPOrO HET HU «+», HN «—» 3apsigoB.
E) Teno, 3apspkeHHOe TOMbKO «+» 3apsAoMm.

5. Bucawas Ha wenkoBon HUTU runb3a L oTTankusaeT runb3y M v nputsarusaet
rnb3y N. YTo MOoXHO ckasaTb 06 anekTpuyeckux 3apsgax rmne3 L, M n N?
A)L(+), M(+)n N(+)  B)L(+), M(+) u N(=) C) L(+), M(=) n N(+)
D) L(=), M(-)UN(=)  E)L(=), M(+) n N(-)

o
@ -
N G

5.2. CtpoeHue atoma. NMNpupoaa anekrpmusauumm

M3yyasa nayTuHy, y4eHble OTKPbIIN CTPaHHOE SiB-
nexune. OHW BbISCHUNN, YTO Konebnwascs npu
nerkoM AyHOBEHUU BeTepka anacTuyHas naytmHa
nerko MpuUTArMBaeT U MpUKIenBaeT K cebe He-
CKOJIbKO HACEKOMbIX K3 MpOoneTalwen MUMo
cTtaviku. Tak gedopmMmupyrolascs nayTmHa noMo-
raeT nayky usnosutb 4oobivy. Viccnegosanus no-
Kasanu, 4YTo NMpUYMHa MPOUCXOOALLEr0 SABIEHUS
3akrnyeHa B anekTpusaumm edopMUpoBaHHON
nayTUHbI U NpoSieTatoLLEeN CTakkn HACEKOMBIX.

e [MocTapaniTecb OOBACHUTL, KaK ANEeKTPU3yTCH NayTrHa U HaCekoMble.
e Kakne HacekoMble U3 NporeTarLwen MMMO CTaku NPUTArMBAKOTCA K nayTUHe?

WCCNENOBAHVE- |° Yrto npomsoiiger, ecnu npubanusnUTb AKUCT Bymaru K
pe3nHoBOMY BanuKy?

O6opynoBaHMe: cyxas CTekngHHas nnactuHa (Mnv TeKCToNUToBas nnacTuHa),
nuct Bymarun (dopmata A4), pe3aMHOBLIN Banuk Ha pyudKke.
Xopn pa6oTbl: 1. [loMecT!B CTEKMNsIHHYI MNacTuHy )
Ha NOBEPXHOCTM CTOMa, MONoXWUTe Ha Hee Nuct By- |
Marn. 2. TpuwKMUTEe pPEe3nHOBLIN BanuK K FUCTY ."
Gymarm 1 HeckomnbKo pa3 npokaTtuTe ero ro nosepx- |
HocTu nucTa. 3. B3sB 3a 04MH KOHeL, niucTta, CHUMUTE

€ro CO CTEKMAHHOM MNacTUHKM U1, NPUONMxKas K Banuky, BHUMaTENbHO cnegnTte 3a
NPOVCXOASALLUNM SBIIEHNEM.

O6cyauTe pe3ynbTaTbl UCCNegOBaHUA:

e Kak Bbl 00bsiCHUTE Habntogaemoe sABneHne?
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* CTpoeHue aTroma

Yacrtuua BemecTBa, 001aa01as OTpULIaTeIbHBIM 3apsI0M, BIIEpBbIE ObliIa

obOHapyxeHa B 1897 rony anrnuiickuM ydeHbiMm J[xxo3edom Tomcornom. Drta

YacTHIIA, Ha3BaHHAS 2eKMPOHOM, OOJaZlaeT CaMbIlM MajbIM MO MOJYJIO

OTPHIIATEIBHBIM JIEKTPHUYECKUM 3apSA0M.

o Abconomuoe 3HayeHue camozo MAaieHbKo2o 3IeKmpuiecko20 3apaoa Ha-

36168a10M INNEMEHMAPHBIM 3aPAOOM.

DneMeHTapHBIN 3apsay] 0003HaYar0T OYKBOM €, €0 a0COIFOTHOE 3HAYCHUE PABHO:
e=16-10"1Kn.

OneMeHTapHbIN 3apsi/l OYCHb MaJl, U €CIIH YYeCTh, YTO B HEOOJIBILIOM KyCOUKE Be-

IIECTBA COAEPKATCS JCCATKH MUJUTOHOB aTOMOB, TO YHCIIO SJIEKTPOHOB B TEJE

TPYJHO IpPEICTaBUTh. B OOBIYHOM COCTOSHMM aTOM 3JIEeKTpOHEHTpasieH. ITo

O3HayaeT, 4YT0 B COCTaB aroMa JIOJDKHA BXOJUTh YacCTHWIA, OOJamarorias

TMOJIOKUTENBHBIM  3apsIOM, PaBHBIM TI0 MOMAYJIO CYyMMapHOMY 3apsily BCEX

ANIEKTPOHOB, BXOJUIMX B COCTaB aroma. JTa yacTvia Obula OOHapykeHa

anrmmiickum pusukom OpHectom Pesepdopmom B 1911 rogy B xome mpose-

JICHHBIX UM KCTIEPUMEHTOB.

IOxo3ec TomcoH OpHecT Pe3epdopa
(1856-1940) (1871-1937)
AHIMIMNCKNA yye- AHIINACKNIA YYEHBIN.
HbI. OH OTKPbIN Mpennoxun

nnaHeTapHyl mogernb
MOXWN NepByto aToma, ocyLLeCTBUN
Mopelb CTPOEHUs! NepBYIO UCKYCCTBEHHYHO
aToma. A0EPHYI0 peakumio.

ANIEKTPOH U npea-

OH BBISICHUIT, UTO ATOM COCTOUT U3 NOJIOHNCUMENbHO 3APANCEHHO20 A0pa, pac-
MOJIO’KEHHOTO B LIEHTPE aTOMa, U BPAIllaloLUXCsl BOKPYT s7[pa ompuyameb-
HO 3apsdCeHHbIX 27leKkmpoHog. BriocnencTBun ObII0 YCTAaHOBIICHO, YTO CaMO
AJIpO COCTOUT U3 NPOMOHO8 U HelimpoHos. IIpoTOH — yacTulla, 0baaromas
MOJIOKUTENBHBIM 3apsiIOM. 3apsii IPOTOHA PABEH AJIEMEHTAPHOMY 3apsiLy:
g, =e =16-10""Kn.
Hetitpon He 00aaet 3ps/10M, OH 3JIEKTPOHEUTpasieH.
- [~ ] Camoe npocroe Aapo — s1po aroMa Bogopoa. OHo cocTo-
(a):.- " WT U3 OJHOTO NPOTOHA. BOKPYr Hero BpamaeTcs OIUH
@ © 2nekTpoH (a). Yucino mpoTOHOB B sJpe aToMa PaBHO
' MOPSZIKOBOMY HOMEPY (Z£) XMMHUYECKOTO JJIEMEHTa B
MepUoNYecKoil Tabmuie sneMeHToB. [losTomy 3apsin
g1pa TPOU3BOJIBHOTO aroMa paBeH IPOU3BEICHUIO
MOPSIIKOBOIO HOMEPa XUMHUYECKOT'0 JIeMeHTa Z Ha 3JIeMEHTAPHBIN 3aps:
qn = Ze.
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B HeliTpanbHOM aToMe KOJIMUYECTBO 3JIEKTPOHOB TOXKE paBHO Z. 3apsij] MPOTOHA
TaK ke, KaK 1 3apsi/l 2JIeKTPOHA, HEBO3MOXKHO HH YBEJIMYHUTh, HU YMEHBIIIUTb.

BHumaHue. OnpefeneHo, 4To 3eMHas kopa v ee aTMocepa COBMECTHO 3eK-
TpoHenTpanbHbl. OfHAKO MO OTAENLHOCTM OHM 06MaaaT NPOTUBOMOMOXHLIMM
Mo 3HaKy 3apsgamu. Tak, 3eMHas Kopa 3apshkeHa oTpuuaTtensHo, a atmocdepa
3eMnn — NOMNOXMTENBLHO.

* [Ipupona rn1ekTpu3zanumn

Bce okxpyxaromue Hac Tena, MOXKHO CKa3aTh, ANEKTPUUECKH HEHUTPATbHBI:
MOJIOKUTEIBHBIE 3apsIbl ATOMHOTO SApa KOMIICHCHUPYIOTCS OTpPHIIATEIb-
HBIMHU 3apsaMU SJIEKTPOHOB. DNEKTPU3ALHS T OOBICHIETCS TeM, YTO TpU
COMPUKOCHOBEHHH JIBYX TeJl (WJIM TIPU TPEHUH UX JIPYT O JApyTra) HEKOTopas
9acTh ANEKTPOHOB OJHOTO Tella MepeXxouT Ha Apyroe. B pesynbrare oba Te-
J1a ANEKTPU3YIOTCS: TEIIO, MOyYUBIIIEe TUITHUE IIEKTPOHBI, 2/1eKMpU3yemcs
ompuyamenbHbiM 3aps0oM, a TIo, TIOTEPSIBIIEE YJICKTPOHBI, 21eKmpu3syen-
cs nonosicumenvuvim 3apsaoom (b).

(b) A

* MoHbI TakKe SIBJISIOTCS YaCTULAME, 00JIAAI0IIMMY YIEKTPUUECKHM 3apsi/ioM
* Homn — 5mo amom, nomepasuiuti uiy nPUcoeouHUsUULL K cebe 371ekmpoH. Amom,
NOMepPABUWIULL 2NEKMPOH, NPeSpaujaemcs. 6 NOI0NCUMENbHbIIL UOH, d aMmoM,
ROJYYUBLUULL OONOTHUMETIbHBIIL 2IeKMPOH, Npespaujaemcs: 6 Ompuyame1bHslil
uon. Hanipumep, B BOJHOM PacTBOpE MOBAPEHHOM COMU (XMMHUYEcKast (hopMyIa:
NaCl) HocUTENSIMU 3JIEKTPUUECKOTO 3apsi/ia SIBJISIFOTCS MOJI0KUTENBHO 3apsiKEH-
Hble MOHBI Hatpust (Na™) u oTpunarensHo 3apsbkeHHble HOHBI Xyopa (CL7).

* Dnnexmpudeckutl 3aps0 nepeHoCUmMcs moabKo 3aPANCEHHbIMU YACTIUYAMU.
Omo o3nauaem, umo ne cywecmeyem 3apsaoa b6es yacmuya. [loomomy 3aps-
JHCEHHbLE YACMUYbL HA3bIBAION HOCUMENAMU INEKMPUYECKO20 3apAod.

NMPUMEHUTE N3YYEHHOE

WCCNEAOBAHVE-2 | «pewnte 3anaun

1. B nepuognyeckon cucteMe xmmmudeckmx anemeHToB meap (Cu) saHumaet 29-t0
nosuuuto, nog (1) 53-to nosuyumto n cemHey (Pb) 82-to nosmuuio. Onpegenute anek-
TpUYECKUin 3apsia saep aToMoB 3TUX ANIEMEHTOB.

2. Teno obnapaeT anekTpuyecknum 3apsaom g = 1 Ki. Yto 310 o3HavaeT?
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PeweHue. OnemeHTapHbIn 3apsa pasBeH e = 1,6 - 10719Ku, nosToMy 4mcro ane-
MeHTapHbIX 3apsaoB B 1 Ki onpegenseTtca cnegyowmm o6pasom:
q
q= Ne - N = ;
q 1Kn

q=1Kl=—-¢

- . =0625-10% = 6,25 10",
e 16-10-9Kn © € €

OTtBeT. PaBeHCTBO 3apsga Tena q = 1 Ki 03HayaeT, 4To Ha 3TOM Terne He XxBaTaeT

6,25 1017 31eKTpoHOB.

O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:

o DneKkTpMYecKUin 3apsg sapa Kakoro XMMrMYeckoro anemeHTa bonbLwe? Movemy?

o CKOJbKO 3MEKTPOHOB MMEETCS B HEMTPAarbHbIX aTOMaX 3TUX XMMUYECKNX
3N1eMeHToB?

e UTO 03Ha4yaeT Hannune Ha Tene anekTpuyeckoro 3apsga q = —1 Kn?

"

4TO Bbl Y3HAIN? KNIOYEBLIE CIOBA

ATOM COCTOUT M3 MOMOXMTENLHO 3apsKEHHOTO __ B fapo

LeHTpe 1 BpaLLaloLnXCsl BOKPYT gapa oTpuuaTtensHo  MpoToH

3apsHKEHHBIX . ATOMHOE 5iAp0 06pa3oBaHo U3 1 [TOMOXMTENbHbLIN MOH
3 OnemeHTapHbIN 3apag

__. 3apsag anekTpoHa HasblBalOT __. OTpULATENLHBIA MOH

__— 93TO aTtoMm, MNOTepsBWWA WM MOMYyYMBLUNA  BneKTPoH

OOMOSHUTENbHbIA  3NEeKTPoH. AToM, noTtepsiBwun ~ WMoH

ANEKTPOH, HasblBaloT __ , a MonyyvBlmMiA AononHu-  HeWTpoH

TENbHbIN 3NEKTPOH, Ha3bIBAOT __.

NMPOBEPbLTE CBOU 3HAHUA

1. Kakas yactuya obnagaet HaumMeHbLUMM OTpULaTeNbHbIM, @ Kakas Yyactmua
HaVMEHbLUNM MOSTOXUTENbHBIM 3apsaoM?

2. Moyemy B 06bIMHOM COCTOSIHUM aTOM 3NIEKTPOHENTPaneH?

3. UTo 03HavyaeT HaaNeKTpM30BaHHOCTb Tena oTpuLaTenbHbIM 3apsiaom?

4. Y10 03Ha4YaeT HadMNeKkTPU30BaHHOCTb Tena MoNOXUTENbHbIM 3apsaom?
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5.3. MpoBOAHUKN N ANINEKTPUKMU

Bo Bpems paboTbl 3/1eKTPUKM HAJeBatOT Pe3VHOBLIE NMepYaTku -
U1 NCNOMb3YET UHCTPYMEHTbI C PE3UHOBLIMU U

NacTMaccoBbIMU pyYKaMu.

¢ [loyemy npu paboTe ¢ anekTpudeckMmmn npudopamm NCnonb3yT 06opyaoBaHNE C
PEe3MHOBbLIMU (MW NNaCcTMacCoBbIMU) pyvKamn?

MCC”EHOBAHME'1 ° Tena, npoBoasuiune n HenpoBoagslue
ANeKTpn4ecTBoO

O6opyaoBaHue: 3aKpenrieHHbIE Ha NNAacTMacCoBbIX LUTa-

TMBax MeTanimyeckve Lwapbl (2 WT.); TOHKas bymaxHas

NeHTa, NPUKINEeEHHast K KOHLY NiacTMacCcoBOro LUTATUBA; (a) j] 0 C}

antoMyHneBas (MM MefHas) NPOBOSIOKA; MONMSTUIEHO- I { '

Bas (Mnn pe3viHOBast) HUTb; CTEKIAHHASA ManoYKa; LWepcTs- '

Has (Vv LUENKoBast) TKaHb. piling putng petiing

Xop paboThl:

1. PacrnonoxuTe nnacTMaccoBble WTaTuBbl Ha nosepx-  (b) \\ Q G
HOCTW cTofna BAOMb MPAMOW NMHUK. HaanekTpuso- (] 1 1
BaB CTEKISHHYIO MNanouyky, MPUKOCHUTECH €10 K '
npasomy Liapy (a). ObpaTute BHMMaHWe Ha TO, «Kak & o
BegeT cebsi» npu aToM ByMakHasi neHTa.

2. CoefiHVB Wapbl anioMUHWEBON (MNM MeAHON) NPo-  (c) ‘] Q Q
BOIOKOW, MoBTOpUTE ONbIT. lNMpocneuTe 3a nameHe- Y {1 fl
HUeM noseaeHust GymakHon neHTs (b). ' | -

3. 3ameHVMB MeTannuyeckyto NpOBOJSIOKY, COEOWHs- 3 3 3
IOLLYIO LIapbl, NOMU3TUIEHOBOW HUTLIO, MOBTOPUTE
onbIT eLle pas, Npogorkasa HabnwaaTe 3a NoBegeHNEM ByMaXHOW NeHThI (C).

O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:

e HaGnoganucb nu kakne-nmbo M3MEHEHUST B MONOXEHUM BYMaXKHOW NEHTbI Mpu

3MeKTpM3aLmMn NpaBoro wapa HadMNeKkTPU30BaHHOWM CTEKMAHHON Nanovkon?

e [loyemy OGymaxHas neHTa NpUTArMBAETCS K NIEBOMY LUapy Npu anekTpusaumm

npaBoro Lwapa, COeAMHEHHOrO C NEBbIM LLApOM MeTanIm4eckon NpoBOSIOKON?

e [MoyeMy BymaxkHas neHTa Oblna HeNOABMKHOW NPW AMNeKTpMU3aLumn NpasBoro wapa,

COEANHEHHOrO C NEBbIM LLIAPOM NOSIMATUINEHOBOW (MU PE3UHOBOMN) HATLIO?
¢ K kakvm BbIBOOAM NPUBOASAT pe3ynbTaTbl UCCNeaoBaHNS?

* [IpoBoaHNKH

[Tpu mpoBeIcHNH UCCIIEIOBaHUS MBI OOHAPY>KUIIU €I1Ie OJTHO CBOMCTBO TEI: Tela
MOTYT IEPEHOCUTH WJIA HE TIEPEHOCUTB AIEKTPUUECTBO. [ Ipu coenrHennn mMetaii-
JIMYECKUX IIAPOB METAJUTMYECKON MPOBOJIOKOM AIIEKTPUUYECKHUI 3apsi/i IEPEXOIUT
C MPaBOro IIapa Ha JIEBbIA M MPUTATUBACT JICTKYI0 OyMa)KHYIO JICHTY. 3HAYHT,
METAJUTMYECKHUI MTPOBOIHUK XOPOIIO MPOBOIUT AIIEKTPUUECKUE 3aPSIbI.
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* Bewecmsa, uepes Komopbvie d71eKmpuieckue 3apsaobl MOYm nepexooums om
3apsAdICeHHO20 Meld K He3APSAICEHHOMY, HA3bIBATOMCS BPOBOOHUKAMU.

K npoBoaHMKaM OTHOCATCS] METAJUIBL, BOJHBIE PACTBOPBI COJIEH U KUCIIOT U JIp.
Tlouemy nposooHuKuU 1e2Kko nepeHoCsm 2NeKmpudeckutl 3apso?

B npoBoaAnMx 21EKTPUYECTBO BEILECTBAX UMEIOTCS HOCUTENH HJICKTPUUECKUX
3apsiJI0B, CIIOCOOHBIE NEPEMEIATHCS B 3THX BELIECTBAX BO BCEX HAIPABIICHUSX.
B Merannax TakuM# HOCUTEITSIMU 3apsIJIOB SBISIIOTCS TOKHHYBIIIUE aTOM 80000-
Hble 27IeKMPOHbl, & B PACTBOPAX — NOJOHCUMETbHBIE N OMPUYAMETTbHbIE UOHDL.
Lpu snexmpuzayuu nposooHUKA HOCUMENU 3apsi008 Pacnpeoensiomcs No 6celi e20
nosepxrnocmu. 110 3TON NIPUYMHE HEBO3MOKHO HA3JIEKTPU30BaTh TPEHUEM METall-
JIMYECKUM CTEPIKEHb, IEPKa €r0 B PyKE, TAK KAK BOSHUKAIOLLME [IPU MICKTPU3ALUH
3apsi/Ibl IEPEXOIAT Ha TEJO YEJIOBEKA, TOKE SBIIIONICECS TPOBOJHUKOM.

e ImdnekTpuku

B npoBeneHHOM HMCCIIEIOBAaHUU 3JIEKTPUUYECKUM 3apsA]l HE IEPEXOAUT C Ipa-
BOI'O IlIapa Ha JICBBIM IIPU COCIMHEHMM UX MOJUITHUICHOBOW HUTBIO, U IIO-
ATOMY OyMa’kHasi JIEHTa K HEMY HE MPUTITUBAETCA. 3HAUUT, [TOJIMITUIICHOBAS
(M7 pe3uHOBas) HUTh HE IPOBOJUT JIEKTPHUUECKUE 3apsIbl.

e Bewecmea, uepe3 Komopule neKmpudecKue 3apsiobl He MOy Nepexooums om
3aPAIICEHHO20 MENA K HE3APAINICEHHOMY, HAZLIBAION OUITEKIMPUKAMU.

K auanexTpukam OTHOCSITCS IUIACTMACCHL, PE3UHA, CTEKII0, Y00HUT, CyXasl JpeBe-
CHHa, BO3/IyX, KepamuKa 1 J1p. Tela, N3roToBIEHHBIE U3 AUJIEKTPUKOB, HA3bIBAIOT
M30J1ATOpaMu. PydKy 37IeKTpHYecKiX NPUOOPOB N3TOTaBINBAIOT U3 IUIEKTPHKOB.
Lusnexmpuku mooice MOACHO HAINEKMPUI06AMb, NPUUEM BO3HUKATOWUE 6
HUX NpU MpeHuu Ul KAcauuy 3apsaobl He nepemewjaromcs, a OCmaromcs 8
mex mecmax mena, 20e onu ¢osnukau. Hanpumep, norepes 0JIuH KOHEll CTEK-
JITHHOM NAJIOYKHU O IIEPCTAHYIO TKaHb, MOKHO HA3JIEKTPU30BATh 3TOT KOHEL]
OTPULATENIBHBIM 3aps0M, a APYTOM KOHEL 3TOM MaJ04YKH IOTEPETh O IIe-
KOBYIO TKaHb U HaJIEKTPU30BATh MTOJIOKUTEIBHBIM 3aPsIIOM.

NMPUMEHWUTE N3YYEHHOE

WCCNEOOBAHME-2 |° MpoBepka anekTpusauumM NpPoOBOAHUKOB
M OU3NEKTPUKOB

OGopynoBaHue: MeTanIMYECcKuii LWap Ha NNacTMaccoBOM LUTATUBE; NPUKIeeHHas

K KOHLy NnacTMaccoBOro LUTaTUBa y3kas OymMaxkHas neHTa; MeTannm4eckun crtep-

XeHb; CTeKNsHHas narnoyka; LepcTsaHas (UNu LenkoBasl) TKaHb; Pe3VHOBblE

nepyaTtku; MeaHas MpoBOJIoKa.

Xop paboThi:

1. PacnonoxuTe wWrtatuebl HAa NOBEPXHOCTM cTONa Gnmsko gpyr K gpyry. Haanekrpu-
30BaB CTEKIISHHYIO MNAacTvHY TPEHWEM O TKaHb, MPUKOCHUTECH €to K wapuky (d).
OGcyauTe ¢ 0OAHOKITACCHUKaMW MPUYMHY MPUTSPKEHUST BYMaxKHOW NEHTbI K LLapUKYy.

2. NMpUKOCHUTECD K LLIAPUKY PYKOM 1 paspsiauTe ero. 3atem, noTepeB MeTanmyec-
KU CTEPXEHHb O LWEepCTAHYH TKaHb, MPUKOCHUTECb MM K MeTalluin4eCKoMy
CTepXHI0, Habnodas 3a noBeaeHNeM BymaxHON NeHTh! (e).
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O6cyauTe pe3ynbTaTthl UCCNefOBaHUSA:

o [loyemy npun KacaHWUM HadMNEKTPM3OBAHHOWN CTEKMSHHOM MaroYkv K MeTannM4eckoMy Luapy
OyMaXKHasi NeHTa NPUTANMBAETCS K Lapy, a Npy KacaHu K 3TOMy Luapy METarnnmMyeckoro
CTEPXHS, MOTEPTOrO O LLEPCTSHYHO TKaHb, OyMaXkHasi ieHTa OCTaeTCs HENMOABVIKHON?

YTO Bbl Y3HAIN?

BelecTBa, yepes KoTopble aneKkTpuyeckme sapsaabl
NEPEXOAAT OT 3aPSKEHHOTO Tena K HESAPSKEHHOMY,  puonecrs iy

HasbiBaloT . BellecTBa, Yepes KOTOpble M€k~ Jpextpuueckue 3apsaabi
TpUYeckne 3apsabl He MepexodaT OT 3apsKeHHOr0  PacnpepensiTbes

Tena K HesapsbkeHHoOMy, HasbiBatoT . [pu anekTpu-  MpoBoaHUKM

3aUMN NPOBOJHMKA JNEKTpUYeckMe 3apsidbl Mo

BCEW ero NMoBepXHOCTU. _, BO3HMKAIOLLME Ha OMANEKTPUKE B pesynbTaTte TPeHust Unm
KacaHusl, OCTalOTCS B TOV e YacTu ANSMEKTPUKA, B KOTOPOW OHM BO3HUKI.

KNOYEBBLIE CJTOBA

NMPOBEPbLTE CBOWU 3HAHUA
1. Kakne yactv nsobpaxeHHOro Ha pUcyHke yTiora U3roToBrneHbl U3 NPOBOAHUKA, a
Kakue 13 ananexkTpuka?

MpoBoaHWK AvanekTpuk
L T M A) | Tonbko O L,M,Nu”~P
J B) | Tonbko O Tonbko M
— b C) | Tonbko L M,N,OuP
A D)[LuoO M,NunP
N (0] E) LLNuO MwnP

2. Ha pucyHke M306pa)‘KEHbI pa3nyHbIE 6bITOBbIE NPpUHaONEeXHOCTW.

N" 3‘”3!'7 = T

.'f”
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| Bonpoc. Ha kakom 13 aTnx Ten UMerTCs 1 YacTu 13 NPOBOLHMKA, N YaCcTu

N3 ouanekTpuka?

Il Bonpoc. Kakoe crnoBo cregyet Bnucatb B COOTBETCTBYIOLUMX paMKax:
NPOBOAHWK NN OUINEKTPUK?

3. HEBO3MOXXHO HAdNEKTPU30BaTL METANNIMYECKUI CTEPXKEHD, MOTEPEB €r0 0
LUepCTAHYI0 TKaHb? Kak 6bl Bbl 4OBMANCE 3TOr0?

4. B Tabnuue ykasaHo, kakve us ten L, Mu MpPOBOAHUK | [ManeKTpuK
N aBnsaTCS NPOBOAHMKAMWN, a Kakne L +
OuanekTpukamu,
B kakoMm cnyyae HuxenpuBeaeHHble Tena M +
COOTBETCTBYIOT yKazaHUsAM Tabnuupl? N +
L M N
A) MepgHasa npoBoroka CepebpsiHasa noxka lMnactmaccoBas pacyecka
B) T[MnactmaccoBas pacyecka | MegHas npoBoroka CepebpsiHas noxka
C) CepebpsHas noxka MnactmaccoBas MegHas npoBonoka
pacyecka
D) TMnactmaccoBas pacyecka | CepebpsiHas noxka MepgHas npoBonoka
E) CepebpsHas noxka MegaHas npoBorsioka lMnacTtmaccoBas pacyecka

5.4. dneKkTpocTtaTuyeckas UHAYKLUSA

Ha pucyHke nsobpaxeHbl YacTb 300HUTOBOM
nanoYky 1 pacnonoXxeHHas BAanu oT Hee (a) ot oy T
MeTannuyeckas cgepa (a). —

¢ UTO MOXHO ckasaTb 00 3NEKTPUYECKNX 3apsaax 30OHUTOBON Nanoyvku un
MeTannmyeckon cepbl HAa OCHOBE 3TOrO M300paxeHUs?

e Kakne uameHeHus B pacrnpefeneHnm 3apsgoB Ha 3TUX Tenax npousongyT npu
NPUBNKEHNN Nanoykn k cdepe?

WCCNEOOBAHUE-1 |« 9nekTpusaums Tena 6e3 CONPUKOCHOBEHUS

O6opyaoBaHue: ONANEKTPUYECKUIA LUTaTUB, MOOBELLEH-

Hasi Ha LWEeNKOBOW HUTW anioMuHUEeBas rmMnb3a, 300Hu- J

TOBas (MNY CTEKISAHHASA) Nanoyka, WepcTsaHasa TKaHb.

Xop paboTbi: NpnbNn3bTe HA3NEKTPUIOBAHHYIO 300HUTO- /

BYIO Manoyky K NofBeLLUeHHON Ha HUTU Tnb3e 1 obcyante

C OOHOKIACCHUKaMU NpUYMHY HabnaaeMoro sBneHus.

O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:

e [Moyemy npubnmxKeHne HasNEKTPU3OBAHHOM MarioukmM K
3NEKTPUYECKN HENTPArbHOW MMib3e BbI3bIBAET €€ NpUTS- *
XeHue k nanodyke (b)?
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B pesynbraTe nccienoBaHus Bbl BBISCHWIM, YTO MOXXHO HA3JIEKTPHU30BATh
TeJI0 U 6€3 MPUKOCHOBEHHUS C KAKUM-JIMOO0 Ha3JIEKTPU30BAHHBIM TEJIOM.

e Dnexmpuszayus men 06e3 CONPUKOCHOBEHUS HA3bI8AEMCs INeKmpusayue
enusaAHUemM (HagedeHuem), Uiy INeKmpoCmamuiecKoil UHOyKyueil.
[Touemy BO3HUKaET aeKTpocTaTndeckas HHyKus? [lpu npubiamxennn Ha-
ANIEKTPU30BaHHON 500HUTOBOM MAJIOUKH (HAPUMED, 3apsKEHHON MOJI0KUTENb-
HBIM 3aps1JI0M) K ATFOMUHHUEBOH T'UJTb3€ CBOOOIHBIE 3JIEKTPOHBI B I'MJIb3€, ITPUTSI-
IMBasCh K TaJO4Ke, MEepeMEeIaloTcs B CTOPOHY T'Mib3bl, KOTOpas OJmke K
najiouke. B pe3ysprare Ha 3TOM 4acTH I'MJIb3bl HAKAIIMBAKOTCS JIEKTPOHBI U
3TO YacCTh 3apsDKAETCsl OTPULATENbHO. B MPOTHBOMNOMOXKHOM YacTu TiIb3bl 00-
pasyercss HEAOCTAaTOK 3JIEKTPOHOB, U

9Ta 4acTb 3aPsKACTCS MOJIOKUTEIIBHO. (€) [

OTpunarenpHO  3apsDKEHHAst  4acThb \

TWIb3bl OMMKE K MAJOYKe, MOITOMY \

TUJb3a MPUTSHETCS K HE (¢). \ “**‘I
[Toxosxee sBIEHUE NMPOUCXOIUT IIPU 1|| h e

NpUOIMKEHUN HAJIEKTPU30BAHHOTO
Tella K HEHadJIEKTPU30BAHHOMY JIH-
31exkTpuKy. Ha nmoBepxHoctu nuanex-
TPUKa BO3HMKAIOT 3apslbl pasHbIX l

3HAaKOB: HAa YYacTKe JUIJICKTPHUKA,

OJIN3KOM K Telly, BO3HUKAIOT 3apsi/ibl,

[10 3HAKY IIPOTUBONOJOXKHBIE 3apAay *

tena. [1oaToMy Mex Iy TUIIEKTPUKOM

Y TEJIOM BO3HHUKAET B3aMMHOE NpUTsLKEHUE. OTMETUM, UTO JIEKTPUUECKUE
3apsAbl Ha NOBEPXHOCTU IMDJIEKTPUKA BO3ZHUKAIOT HE U3-3a IEPEMELICHUS

CBOOOJTHBIX JIEKTPOHOB (MX B JUAJICKTPUKE HET), a U3-3a BPAIICHUS U U3Me-
HEHHS (POPMBI MOJICKYJT TUAIICKTPUKA.

M —]

NMPUMEHUTE U3YYEHHOE

UCCIIENOBAHUE-2 | « 3nekTpocTaTMyeckasi MHAYKLUS

MeTannuueckune nnactuHel 1 n 2 pac-

3apaua MOSIOXKeHb! MaparnmnenbHo Ha ananek- 21
TPWYECKOM MOACTaBKe. A Q
Ecrnv k nnactvHe 1 npubnmnanTte Ha3eKTPU3oBaHHbIN :
NONOXUTENBHBIM 3apPSA0M METanNNMYECKU LWapuK, To: , I
a) KaK pacnpefenuTcs aneKkTpu4ecknii 3apsa Ha M
nnactuHax? B
b) kakum 3apsgom HaanekTpusyeTtcs ydactok AB *

nnactuHbl 2? OTBET 06OCHYyITE.
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YTO Bbl Y3HAIIN?

SﬂeKTpVI3aLI,VIF| Ten 6e3 COMPUKOCHOBEHUA
Ha3blBAETCA __ U

NMPOBEPbLTE CBOWU 3HAHUA

KNOYEBBIE CJIOBA
AneKTpUsauus BAUsIHMEM
— AnekTpocTaTMyecKkasa NHAYKLUA

1. Uem oTnunyaetca saBneHne SJ'IeKTDOCTaTI/I‘-IeCKOﬁ MHOYKUMK, Nponucxogdiliee B
NPOBOAHMKAX, OT aHAJNIorM4HOro ABJieHUd, Nponcxoadllero B D,I/ISJ'IeKTpVIKaX?

2. MeTannuyeckuii WapuK, NogBeLleHHbIN Ha Len-
KOBOW HUTU, HA3MEKTPMU30BaAH MONOXUTENbHBIM
3apagoM. Kak 3aapsgntca pacnonoXeHHas Ha
ON3aneKTpu4eckon noactaske nycrotenas cgepa,
ecnn MeTannnM4yeckni Lapuk:

a) KOCHeTcs ero BHeluHen cteHkn (d)?
b) OygeT BuceTb BHYTpU cdepbl, HE KacasiCb
€ro CTeHoK (e)?

MPOEKT

* Kakoe siBneHue Bbl HabnwgaeTte?

(d) |

(e) |

O,

o &

O6opyaoBaHue: HagyBHOW LWap, MErK1e KyCOoYKM antoMUHUEBON honbri,

LepcTaHas TKaHb, NUCT Bymaru (A4).

Xon pa6OTbI: PacCbINnbTe KYyCO4YKU (*)OJ'IbFVI Ha nmcrte 6ymarV|. Hasnek-
TPU30OBaB LWap TPeHNEM O TKaHb, I'IpI/I6J'IVI3bTe €ro K KyCo4kam (bOJ'IbFI/I.

O6cyauTe pesynbTaTbl UCCrefOBaHUSA:

e [logrotoBbTE 3CCE O npunynHe HabrogaemMoro sIBNeHus.
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5.5. AneKkTpockon. AneKTpomeTp

Ha PUCYHKe |/|306pa>|<eHb| I'Ipl/l60pbl, M3roToBJIEHHbIE B pa3Hble roabl AndA
HabnoaeHus ANeKTpu3aunmn Tern.

£ MMpubop
MegHana BpayHa. 2018 r. b

KpbllWKa

CTeKNAHHbIN
6annoH

~ 3os0Tan
donbra

KpblLWKa

MeETaANMYETKaN
cnuua

CepebpsHble

HUTK MpuGop
Abpaxama
Mpobku - BeHHeTa, 1787 .

rpy3bl

JINCTOYKM
1 donbru
.

Mpnbop Tubepmo
Kasanno. 1777 r.

CTeKNAHHbIN
6annoH

CamopgenbHbIN
371eKTPOCKON

e UT0 0bLLEero B npuHumne paboTbl 3TUX NpnbopoB?

* DJIeKTPOCKOI

[Ipocreitmum mpubOPOM, UCIIOTB3YEMBIM JIJIs1 OOHAPYKEHUS ATEKTPUIECKUX
3apsI0B Ha TeJaX U OTpeesieHus 3HaKa 3apsijia Tefa, IBISETCS 91eKMpPOCKOn
(ot rpeueckux cnoB elektro — «anexmpon» w skopeo — «HaOMIOHATHY,
«oOHapyxuBaTh»). [[puHIIHMI €T0 IelCTBHUS OCHOBAH Ha B3aUMO/ICHCTBUH Ha-
AIIEKTPU30BAHHBIX TeJ. DJIEKTPOCKOI COCTOUT U3 YKPEIJIEHHOTO Ha TUAJIEK-
Tpudeckux Hoxkkax (1) kopmyca (2). Kopnyc ¢ aByx
CTOPOH 3aKpbIT cTeksamu (3). B orBepcTue B BepxHeit
YacTU KOpITyca BCTaBJCHA AMAJICKTpUUYEcKas mpoOka
(5), yepe3 KOTOpYyIO MPOMYIIEH METALTUYECKUNA CTEep-
JKeHb (4), Ha HIDKHEM KOHIIE KOTOPOTO MPUKPEIIIICHBI
JIBa TUCTOYKA (6) M3 OyMaru uim aJlOMUHHEBOU (OJTb-
ru (a). B nensx HakorieHus OOJIBIIETO 3apsaa BepX-
HUW KOHEI[ CTEPXKHsS O00OpYI0BaH METATTUYCCKUM
nrapukom miu cgepoii (b).

[Ipr MpPUKOCHOBEHUHM 3apsHKEHHBIM TEJIOM K METaJUIU-
YEeCKOMY CTEpP KHIO (WU IIAPUKY) CTEP’KEHb U JIMCTOYKU
ANIEKTPU3YIOTCS 3apsilaMy OJMHAKOBOro 3Haka. B pe-
3yJbTare JUCTOYKH, OTTAJIKUBASICh APYT OT Apyra, pac-
xozsatcs. Yem Gosee HadNEKTPU30BaH JIEKTPOCKOIL, TEM
Ha OOJBILINIA YTOJ PACXOATCS JTUCTOUKH.
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UCCNEAOBAHUE-1 |« UsroToBneHne anekTpockona

OGopyaoBaHue: CTeknsgHHas OyTbifka C LUMPOKMM OTBEPCTU-
(c) em (unu cTeknsaHHas 6aHka), pesvHoBasi npobka (Mnv nonu-
FIm, l . 9TMNeHoBas Kpbillka), MeTannnyeckas crnmua (unv rsosfp),

CTeKINsIHHas) nanodka (c).

Xoa paboTbl: 1. N3roToBbTE 3NEKTPOCKOMN U3 NMPUrOTOBIEHHBLIX
npegmeToB. 2. MNpoBepbTe paboTy U3rOTOBMEHHOMO BaMu Mpu-
©opa C MOMOLLbH0 HA3NEKTPU3OBAHHOW MarouqKu.

O6cyauTte pe3ynbTaTbl UCCIe0OBaHUA:

1. YT0o HabntogaeTcs, eCnm K HE3apsHKEHHOMY CTEPXKHIO 311EKTPOCKOMNa NPUKOCHYTh-
cs1 960HMTOBOW NANOYKOM, 3apPsKEHHOM «+» UMK «—» 3apsaom? 2. YT1o npomsonger,
€CI K CTEPXKHIO «+» 3apsXKEHHOr0 3NEKTPOCKOMNa MPUKOCHYTLCS CTEKITSIHHON nanoy-
KOW, 3apshkKeHHOW OonbLuMM Mo BenuumHe «—» 3apsgom? 3. Kakoe nonoxeHue
NPUMYT NINCTOYKM «—» 3aPSPKEHHOMO AMEKTPOCKOMNa, eCrin K ero CTEPXKHI0 MPUKOC-
HYTbCS 30OHUTOBOM MafiOYKOW, HA3NEKTPU3OBAHHOMW TaKMM Xe MO BENMYUHE «—»
3apsigom?

| ToHKas OymaxHas neHTta (2 wWT.), krnew, aboHuTOBas (Unm
A
I1

* JJIeKTpOMeTp

J111 KOJIMYECTBEHHOT'O UCCIIEI0BAHUS HAIEKTPU30BAaHHBIX TEJI U UX CBOWCTB
UCIIOJIB3YIOTCS IPUOOPBI, Ha3bIBaeMbIe d1ekmpomempamu. IIpuHiun ero pado-
ThI TAK)KE OCHOBAH HA B3aUMOJIEUCTBUN HANIEKTpU30BaHHbIX Tel. K ocu (2) He-
MOJIBMPKHOTO METaJTHueckoro crepxkHst (1) mpukperuieHa Jierkas noJBHKHAS
MeTaaeckast crpernka (3). UToObl 3aIUTHTE CTPENKY OT BHEIITHUX BO3JICHCT-
BHUH, €€ MOMEIIAIOT B KopItyc (4), ¢ 00ernX CTOPOH 3aKphIThIN cTeKIamMu. MeTaii-
JIMYECKUN CTEPKEHDb U30JIMPOBaH OT KOPITyca PE3MHOBOM (MJIU IIACTMACCOBON)
npoOkoii (5). B HmxkHeH yacTtu Kop-
ITyca UMEETCsI IKaJia ¢ JefIeHUsIMHU (6)
u 3axuM (7) i 3a3emienus (d).
IIpu conpUKOCHOBEHNH HAAJIEKTPU30-
BaHHOI'0 TeJIa C METAJUTUYECKUM CTEp-
JKHEM DJIEKTPOMETpa U CTEP)KEHb, U
CTpeNiKa JJIEKTPU3YIOTCS 3apsaaMu
OJMHAKOBOI'0 3HAKa, MI03TOMY CTpEI-
Ka OTTaJIKMBAETCS OT cTepKHA (e). [0 yriy OTKIIOHEHUS CTPENKH MOYKHO OIl-
PEIEINTh CTENEHb HAJIEKTPU30BAaHHOCTH TEJIa: 4eM OOJIBILHNIA 3apsi/1 MOIy4aroT
CTpEJIKa U CTEP’KEHb, TEM OOJIBIIE YTOJI OTKIIOHEHHUS CTPEIKH.

NMPUMEHWUTE N3YYEHHOE

UCCNEOOBAHUE-2 |« Kakoe sBneHue nccneayeTcs 3neKTPOMeTpom?

126



Ob6opyaoBaHue: 3NeKTPOMETP C HAOETOM Ha ero CTEPXKEHb MOS0 CHEPON, CTEKISHHAsA

nanouka, LepcTsaHas (Mnu Lenkosas) TkaHb.

Xop paboThi:

e [lpnbnusbTe K chepe anekTpomMeTpa HadNEeKTPU30BaHHYHO MNo-
NOXUTENbHBLIM 3apA40M CTEKISHHYIO Manoyky, He Kacasch ee,
1 npocneauTte 3a usMeHeHnem nonoxexHus ctpenku (f).

O6cyauTte pe3ynbTaThl UCCNEe0BaHUA:

e YTO NpomcxoguT Npu NpUBRXKEHNN HA3NEKTPU3OBAHHON CTEKIAH-
HOW ManoukM K cdepe anekTpomeTpa? 3apsigamy Kakoro 3Haka
SMEKTPUYIOTCS NPK 3TOM MeTanuyeckas cdepa, Metannmieckme
cTepeHb U cTpernka? OTeeT obocHymTe.

YTO Bbl Y3HAIIU?
[ns obHapyxeHyst HaaNeKTPU3oBaHHOCTY Tes B 1abopa- knoYEBBIE CHOBA
TOPHbIX YCIOBUSX UCMOSL3YETCS NPOCTOM NPUBOp, Hasbl-  JnekTpusaums

Baembli . C uenbio UccneaoBaHnst  Ter 1M CBOMUCTB  nieKTpocKon
AMNeKTPUYECKOro 3apsiaa WUCronb3yeTcs npubop, Hasbl- — B3aumopencteuve
BaeMblii . TpuHUMN paBoTbl 06oMUX NPUBOPOB OCHO- ~ STeKTPoMeTp

BbIBa€TCA Ha ___ HAlNEeKTPU30BaHHbIX Ter.

NMPOBEPLTE CBOU 3HAHUA

1. O6BbACHWTE YCTPOWCTBO M NPUHLMN paboTbl 3NeKkTpoMeTpa.

2. Teno, obnagarowee 60NbWINM NO BENUYUHE MOMOXUTENBHBIM 3apsigoM, COMpu-
KacaeTcs CO CTEepPXXHEM 3MeKTPOCKoNa, 3apsiKeHHbIM MEHbLUUM MO BENIMYMHE OT-
pyuaTtenbHbIM 3apsgoM. YTo npy 3ToM NpoMcxoanT?

A) JIMCTOYKM aneKkTpockona NOMHOCTbI CXOQATCS;

B) Yron pacxoxaeHusi TIMCTOYKOB 3MeKTPOCKona HEMHOIo yMeHbLUIaeTCs;

C) Yron pacxoxgeHusi MMCTOYKOB 31EKTPOCKONA HEMHOIO YBEMNMYMBAETCS;

D) Yron pacxoxgeHus NMCTOYKOB 3N1EKTPOCKOMNa CHayana yMeHbLUaeTCsi, MOTOM
yBEnu4MBaeTCs;

E) Yron pacxoxgeHusi MMCTOYKOB 351EKTPOCKONa HE MEHSETCS.

3. K meTannuyeckor nanodke A npuonmkaroT, He Ka-
CasiCb, OAMHAKOBbIE 3apshKEHHbIE 3NeKTpockonbl B
1 C. [Npun 3TOM yron pacxoxaeHnst TIMCTOYKOB 3f1eK-
Tpockona B HemHOro yeBenmuutcs, a yron pac-
XOXOEHNST NIUCTOYKOB anekTpockona C HemHoro
ymMeHbLuMTCs. Onpegennte 3Hakv 3apsigoB narnoy-
kn A, anektpockonos B n C.

4. Mpun npubnmxeHun aboHutosoro wapwuka K, no-

TEPTOro O LUEPCTSAHYIO TKaHb, K 3MEKTPOCKOMY €ro NMCTOYKM HEMHOIO CONMMKaIoTCS.
YTo MOXHO ckasaTb 0 3apsigax Wwapuka K 1 anekTpockona Ha OCHOBe 3TOro (oakta?

Wapuk K AnekTpockon
A) + + =
B) - + q
C) + _

D) - -
E) oanekTtpoHenTpaneH -
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5.6. 3aKOH cOXpaHeHUSA INEeKTPUYECKOoro 3apsaaa

MpoBeas uccrneaoBaHme, Bl BIICHUMM, YTO NPV TPEHUU ABYX Tern ApYr 06
ApYyra oHu o6a aneKTpusyTCs.

¢ KakoBO COOTHOLLIEHNE MeXxay ArNeKTPUHECKUMN 3apsaaaMm 3TUX HANEKTPU3OBAHHbLIX Ten?
e Kak MeHsieTcst o0Owun 3apdan Ten npn cConpmkoCHOBEHUN OOHOI0 Ha3J1eKTPU30-
BaHHOIO Te€J1a C OPYIMM Ha3NeKTPn3oBaHHbIM Tenom?

UCCNEANOBAHUE-1 * AneKTpMYeCKUii 3apsg CyMMUpyeTcs

O6GopyaoBaHue: 3N1EKTPOMETP C MeTannuyeckon cepon, 300HMToBast NanoYka,

LepcTsiHasa (Mnuy LWenkoBas) TKaHb.

Xop pab6otbl: 1. Hasnektpusynte 300HUTOBYHO

narnouky, NoTepeB eé€ O LUEePCTSHYH0 TKaHb, 1, Npu-

KOCHYBLUMCb Marioykon K ccpepe anekTpomeTpa,

yoanute oT Hee (a). 2. BHOBb HaanekTpusyinte

900HMTOBYIO Manouyky, NoTepeB €€ O LuepcTs-

HYHO TKaHb, 1 CHOBA MPUKOCHUTECH Maro4vkon K

cepe anekTpomeTpa. [pocneanTe 3a Tem, Kak

N3MEHSETCS Yrornl OTKIOHEHWSI CTPENKN 3ek-

TpomeTpa (b).

O6cyauTe pe3ynbTaTthbl UCCefOBaHNA:

e Kak nameHuncs obLumin aneKkTpuyeckunin 3apsag
3NeKkTpoMeTpa nNpu NOBTOPHOM
NPWUKOCHOBEHNN 300HNTOBOW Naro4vkM K MeTannmyeckon cgpepe?

¢ Kakoe CBOMCTBO aMeKTPUYECKOro 3apsifa BbIIBIIEHO B XOA4€E UccnegoBaHmsa?

SHCKTPI/I"ICCKI/IG 3apAAbl MOKHO IIEpeaaBaTh OT OAHOI'O TCJIa APpYyToOMY, 3apia]a
TCJIa MOXXHO YBCJIIMYUTL, YMCHBIINUTL UJIN HeﬁTpaHHSOBaTL, JO0CTAaTO4YHO A0-
TPOHYTHCA K HCMY HA3JICKTPHU30BAHHBIM TCJIOM.

* KakoBa 3aK0HOMEpPHOCTH pacnpenejeHus 3JIeKTPUIeCKUX 3apsi/I0B
MeKIy TeJaaMu?

WCCNEOOBAHMUE-2 ° 3aKOHOMepHOCTb pacnpegeneHus
ANNEKTPU4eCKux sapsanos

O6opynoBaHMe: BUCHLLME HA ONINEKTPUYECKOM LUTATMBE antOMUHMEBDLIE TMMb3bl

(2 wr.), 3boHMTOBAasA UMK CTEKMNSIHHAs Nanoyka, LWepcTaHas v WenkoBas TKaHb.

Xopg paboThbl:

1. HaanekTpusynte ognHaKoBble antoMUHUEBBIE MMb3bl 3apsiaamMmn NPOTUBOMOSIOKHOIO
3Haka. Conwkasi LUTaTuBbl, Co3aliTe YCroBus Af15 CONPUKOCHOBEHUS rvnnb3 (C).

2. lMocne KacaHws NPOMCXOAMT OAHO 13 ABYX: UMW B3aMMHOE NPUTSIKEHNE MEXAY Mib-
3aMU NOSNHOCTBIO UCHE3aeT — OHW HenTpanuaytoTes (d), Ny rmnb3bl OTTanKMBaTCA

Apyr oT Apyra (e).
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O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:

e B kakoM criyyae B3avMHOE MPUTSDKEHNE MeXAY rMIib3aMu Mocne KacaHusi MoSTHOC-
TbO MCYE3aET — OHM HEUTPANN3YIOTCS, a B KAKOM Crly4vae Mrib3bl MOCne KacaHus
oTTankmearTca?

e YTO MOXHO cKa3aTb 0 MOAYMSIX U 3HaKax 3apsaoB Ha rMnb3ax nocrne nx KacaHms?

'\ @ R @ "l\

ConpuKOCHOBEHHE JBYX Tell, HAdJICKTPU30BAHHBIX 3apsgaMy MPOTHBOIO-
JI0XKHOT'O 3HaKa, MOKET COMPOBOXKIATHCS OJTHUM M3 JIBYX SIBJICHUH.
I AB/IeHWe: B3aMMHOE TPUTSDKEHUE MEXKIy TEIaMH IMOJHOCTHIO MCYE3aeT,
TeJ1a HeUTpanu3yroTes (pa3pspkaroTesi). ITO 03HAYACT, YTO MOAYJIH MOJIOKH-
TEJBHBIX U OTPHUIIATEILHBIX 3aPSIOB 3TUX TEJ PAaBHBI U OHH KOMITCHCHPYIOT
JpyT Apyra. OTo MPOUCXOIUT B CIEAYIOLIEH MOCIe10BaTEIbHOCTH:
e Mooynu 3apsa008 npomuBONOIOHNCHO20 3HAKA 08YX OOUHAKOBBIX mel 00

CONPUKOCHOBEHUSL PABHDBL:

a1 = —q2 -

o  Obwuil 3apsi0 cucmemvl CONPUKACAIOWUXCSL MeETL PABEH AN2eOpauiecKol

cymme 3apsi008 OMOeIbHbIX Mejl CUCTEeMbl (C Y4emoM UX 3HAKOB):

¢+ (—q2) = 0.

e [locne conpukocHogenus 06a meia 1eKmpuiecKy Heumpaiu3yiomes u

npumscenue Mexcoy HUMU ucyesaen:

q7,=0; q,=0.

30ech q1 u (— q2) — sneKmpuveckue 3apsidbl mei 00 COnPUKOCHoseHus, q ') U q°,
— 9JleKmpuyecKue 3apsiobl JMUX JHce meil NOCe UX CONPUKOCHOBEHUA.

BHuMaHue. Ecnv pasmepbl HaaNekTpM30BaHHbIX MPOBOASALLUMX LUAPUKOB pas-
MIMYHbI, TO NMPU UX COMPUKOCHOBEHUM GOsbLUAs YacTb OBLLErO SMEKTPUYECKOrO
3apaga nepegaetcs wapuky 6onbluero pasmepa. 3asemrieHue (CoeanHeHue
Terna ¢ 3emnen) MeTaninyeckMx Tern OCHOBbIBAETCS Ha 3TOM Mnpasune nepe-
pacnpefeneHus anekTpuyeckux 3apsigoB. BcneoctBue rraHTCKUx pasmepoB
3emnu Bce 3a3eMrieHHble Tena TEPSI0T CBOW reKTpuYeckme 3apsabl.

I1 siBJ1IeHHe: B3aMHOE MPUTKCHUEC MCIKY TCJIaMU MIEPCXOAUT BO B3BAUMHOC
OTTaJKUBaHUE. DTO IMPOUCXOJUT B ClIy4dac, Korjia a0COJIFOTHBIE 3HAYCHMS
SJICKTPUYCCKUX 3apdaa0B COIPUKACAKOIHNUXCA TCJI pPa3JIMYHbI. B MowmeHnT
COIIPUKOCHOBCHHUSA TECJI DJICKTPHUUYCCKUC 3apsAabl IPOTUBOIIOJIOKHBIX 3HAKOB
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Ha HUX HeﬁTpaJII/ISyIOTCSI, a JIMIIHUEC HECCKOMIICHCUPOBAH-
HBIC JJICKTPUYECKUE 3aps/Ibl OJHOTO 3HaKa (TIOJOKHUTEb-
HOTO WJIM OTPULIATEIBHOT0) PaCpeIesIIOTCs MKy Tela-
MU M OHH OTTaJIKMBAIOTCA. Takum 00pa3oM, sIBICHUS, pac-
CMOTPCHHBIC B MPOBCACHHOM HCCJIICIOBAHUN NPHUBOJAT K
Maitkn ®apapen | crenyromeMy BBIBOIY: IIPU CONPUKOCHOBEHUH 3apSKEH-
(1791-1867) HBIX TEJI MEXAY HUMHU MPOUCXOJUT OOMEH 3apsiiamMu —

AHrUAcKnia

dr3MK. 3apsiJibl CKJIAJIBIBAIOTCS C YIETOM UX 3HAKOB.

303“‘(';’%” p’;” o OOwuil 3aps0 cucmemvl CONPUKACAIOWUXCS Mell PABEH
KOHOB I o

ANeKTPVNECTBY. aneebpauyeckol cymme 3apsiooe mei CUCmembvl, U eciu

cucmema 3aMKHyma, mo aneedpaudeckas Cymma 3apsoos
ocmaemcs ROCMOAHHOU.

q1 + q, + qs + -+ qn = const.
® B ynekmpuuecku uzonupoeannoil cucmeme mes anzedpauyecKkas cymma
INEKMPUUECKUX 3apPAO06 mel OCMAemca HEUIMEHHOU.
D10 oauH uU3 (YHIAMEHTAIBHBIX 3aKOHOB MPHUPOJBI — 3AKOH COXPAHEHUsA
971IeKMPUYEecKo20 3apsA0a, YCTaHOBIICHHBIN aHTJIMACKUM y4eHbIM Maikiom
®dapaneem B 1843 rony.
® DnekmpuyecKku U301UPOBAHHASL CUCMEMA — MO CUCMeEMd, 8 KOMOPYIO He
nepeoaromcs seKmpuyeckue 3apsaovl Uz oOKpyicaroujeli cpeovl U u3 Komopou
3aps0vl He Nepeoaromcs 8 OKPYHCArOUWYIo cpeoy.

NMPUMEHWUTE N3YYEHHOE

UCCNEOOBAHMUE-3 (. Ckonbko 3apsaa octanock Ha Wwapukax?

PelwwuTe 3agady B COOTBETCTBUM C NPUBEAEHHBIM 06pa3LoM.

3apag ogHoro vM3 ABYX YAAnEeHHbIX APYr OT Apyra OAMHAKOBbIX
O6pazeu MEeTanmnMyYecknx LIapuKkoB paBeH q; = 9e, a Apyroro q, = —15e.
LLIapuk1 NpyUBENN B COMPUKOCHOBEHWE, @ 3aTEM Pa3Benin Ha Npex-

Hee paccTosiHve. OnpefenuTe OCTaBLUMECS Ha Lapykax 3apsiabl q', 1 q',.

OaHo PeweHue
q1 = 9e, q=q1+4q;
q; = —15e. Tak xak IIapyuK OAWHAKOBBI, TO Ha KAXKJIOM U3 HUX OCTAHETCS IMMOJIOBUHA

q,—?,9°,—?, | obuiero 3apsiza:
., 9 _q1tq
h=a== "

BbluncneHune
, , _9e+(—15e) —6e
q 1 = q 2 = 2 = 2

OTBeT: q/, = —3e¢; q', = —3e.

= —3e.
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3apagbl OABYX yAaneHHbIX Apyr OT Apyra OAMHAKOBLIX MeTansn-
3apava yeckux cpep paBHbl qi1= 26e 1 g2 = —12e. Cchepbl NpUBENU B CONpu-

KOCHOBEHMWE U pasBenu Ha npexHee pacctosHue. Onpegenute oc-
TaBLUMecs Ha cpepax 3apsabl q', U q',.
O6cyauTe pesynbTaThl UCCNegOBaHUA:

e UTO OyaeT HabnogaTbes, ecnu eLe pas NnpMBecTy cdepbl B CONMPUKOCHOBEHNE U
passecTn? MNoyemy?

YTO Bbl Y3HAIN?

O6wwmii __ cucTembl conpuKacato-
wuxca Ten paBeH _ Ten atoir  KIOYEBLIE CJIOBA

cuctemol. B ANEeKTpn4eckn __ arn- Anrebpanyeckasi cymMma 3apsinoB
re6pawquKag CcymMmma 3apsioB Tern 3akoH COXpaHeHUs 3INeKTpuieCckKkux sapsaaoBs
CUCTEMbl OCTaeTcsi HeusMmeHHoi.  /30nMpoBaHHas cuctema

370 yTBEpXaeHue — ] AnekTpuyeckumn 3apag

NMPOBEPbLTE CBOU 3HAHUA
1. MOXHO N1 yMEHbLUINTbL 3NEKTPUYECKUA 3apss Tena ao Hyna? m m
OTBeT 0bOCHyWTE.
2. MNpun Kaknx yCcrioBUsIX BbIMOJTHAETCS 3aKOH COXPaHEeHUs anek- e
Tpuyeckoro 3apsga? e
3. [IBa meTannuyecknx wapuka A n B Ha ouanekTpuyecknx nog-
CTaBkax pasMeLleHbl, Kak MOKa3aHO Ha PpUCYyHKe. 3apsag
Wwapuka A paBeH +q, a 3apsag Wwapvika B paseH Hynto. Yemy .
OyaoyT paBHbl 3apsaabl KaXXOOro M3 3TUX LLUAPWKOB, €Crn UX .‘.
NMPVBECTY B CONMPUKOCHOBEHWE 1 CHOBA Pa3BECTU B MCXO4HOE
nonoxeHune?

5.7. BzanmopgencrtBue aneKTpUYeCKUX 3apsaaoB:
3akoH KynoHa

Bam yxe M3BECTHO, YTO HA3MEKTPM30BaHHbIE TeNa B3aMMHO AeNCTBYIOT ApYr Ha
apyra: Mexay Tenamu, obnagarolmuMi 3apsaamiy OOUHAKOBOrO 3Haka, BO3HU-
KaloT CUMbl B3aMMHOTO OTTalKMBaHUs, a Mexay Tenamu, obrnagaroLmmm 3aps-
JaMu NPOTMBOMOJIOXHOIO 3HaKa, BO3HMKAIOT CUMbl B3aVMHOIO NMPUTSXKEHUS].

o Kak BbIpasuTb Cuiy 3TOro B3auMogencTBUSA KONMYECTBEHHO?
e OT Kaknx oM3NYECKMX BEMNYUH 3aBUCUT CUMNa B3aMMOAENCTBUA?

B 1785 rony dpanmysckuit pusuk [lapnas Kynon skcnepuMenTansHo ycTa-
HOBWJI, OT KAKUX BEJIMYMH U KaK 3aBUCUT CHUJIa B3aUMOJEHCTBUS MEXIY Ha-
ANIEKTPU30BaHHBIMU TemamMu. CHly B3aMOJICUCTBHS JIBYX HETOJIBHKHBIX
MOYEeYHbIX 3aps10068 OH U3MEPSIT B CBOMX OIBITaX C MOMOIIBIO KPYMULbHBIX
8ecos.
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o Toueunvim Ha3vlearom 3apsao mesia, pazMepamu

é—\ KOTOPOr0 B TAHHBIX YCJIOBUAX MOKHO NpeHedpeyb.
B kauectBe TOueUHBIX 3apsioB KynoH ucmons3oBan Ma-
i JICHbKHE 3apspKeHHbIe HIapuku. OCHOBHAsh 4acTh Kpy-

THJIbHBIX BECOB IPEACTABIISIET COOOM CTEKIITHHYO MTajIoy-
Ky, MOJIBEICHHYI0 Ha TOHKOM ymnpyroi mpoBosioke. Ha
OJJHOM KOHIIE NAJIOUKH 3aKPETIIEH METAJUTMUECKUH IIapUK
B, a Ha Ipyrom KOHIIE YpaBHOBEIIMBAIOLIMNA €ro IIaphK
C. Eme onuH mapvk A 3aKpeIuieH Ha KpbIIIKE BECOB
HenoaBkHO. [Ipu coobimennn maprukam A u B 3apsiios
OJIMHAKOBOTO 3HAaKa OHU OTTAJIKUBAIOTCS, U CTEKJISTHHAsS
IIaJI0OYKa II0BOPAYMBACTCA HA HEKOTOphIM yroiu. [lo yrimy
MIOBOPOTA ONPEAEISIETCS CHla B3aUMOAEHCTBHS IIIAPUKOB
A u B. I3meHss 3apsjipl IApUKOB U PACCTOSHUE MEKITY
HUMH, KyJIOH yCTaHOBMII, YTO CUJIa B3aUMOJAEHUCTBHUS TO-
YEYHBIX 3aps/10B 3aBUCHUT OT PACCTOSHUS MEXIY HUMHU U
OT MPOU3BEJICHUS] MOYJIeH 3TuX 3apsaoB. OnbiTel Kyso-
Ha IIPUBEJIN K OTKPBITHIO BAKHEHILIETO 3aKOHA 3JIEKTPOCTATHKHU:

e Cuna é3aumooeiicmeusn 08yxX HENOOBUNCHBIX MOUEUHBIX 3aPA006 8 6a-
Kyyme Rnpamo nponopuyuoHaIbHA RPOU3EE0eHUI0 MOOYell IMUX 3aPA006
u 00pammuo nPonOPYUUOHAILHA KEAOPAMY PACCHOAHUA MENCOY HUMU:

F = 1l192] 191119 |
r2
IZie g1 U o — BEIUWYUHBI HETIOABM)KHBIX 3aPs/IOB, ' — PACCTOSIHUE MEXKIY HU-
MU, F — MOyJTb CHITBI B3aUMO/ICHCTBUS HETOIBHYKHBIX 3aps/I0B (€€ 9acTo Ha-
3BIBAIOT KYIOHOBCKOU cuoll, W cunou Kynona), k — xoaddunmeHT mpomop-
[MMOHANTFHOCTU. YncnoBoe 3HadeHHe Kod(hdHIMeHTa mponopruoHaITbHOCTH
k OBIJIO OTIpEIeIeHO AKCIIEPUMEHTAIBHO!

k=9-10° A
B Kn?

OTO 03HayaeT, 4TO €CIU PACHOJOXHUTh JBa TOUYEYHBIX 3apsaa no 1 Ku
KaKJIbIF Ha PaCCTOSIHUH 1 M JIpyT OT Apyra, TO MKy HUIMH BOSHUKHET CHJIa
B3aUMO/JICUCTBUSI, paBHas 9 - 10°H.

Kynonosckue cunvl 63aumooeticmsust moueunvix 3aps008 HanpasieHsvl 800Jb

npAMOol, coedumnou;eﬁ 9Mu 3aps0bl, 8 NPOMUBONOJIONCHBLE CNOPOHBI.
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Wapnb KyrnoH

(1736-1806)

dpaHuy3cKknii PU3NK.

OKCcnepuMeHTanbHO YCTaHOBUI 3aKOH B3aMMOAENCTBMS
Ha3NeKTPN30BaHHbIX TEN.

NMPUMEHUTE U3YYEHHOE
-

WCCNEAOBAHMUE |+ B kakom cnyuae cuna KynoHa BbipaxeHa BepHO?

g
Ha pucyHke nokasaHbl ABa OAMHAKOBbIX 3apsiia U yKkasaHbl (@)
CUnbl UX KYNTIOHOBCKOIo B3anmopencteus (a). Kakon ns otee- |

A
\ 4

TOB, NpmMBeOeHHbIX Ha pucyHke (b), npaBunbHO oTpaxaeT
CWMbl B3aMOAENCTBUS 9TUX 3apsa0B Ha PacCTOSHUN, NOKa- )

3aHHOM Ha 3TOM pUCYyHKe? |

(b) | | |

| o
A) < i ° (ii: >
B) - !: +ch >

C) + ] < +q ; >

D) | ;+q__| q
81 ‘_+q q
| |

YTO Bbl Y3HAIN?

Cvna __ [ABYX HenodBWXHbIX __ B Bakyyme npsiMo npo-
nopLMoHankbHa Npou3BeIeHNio MoalyNei 9TUX 3apsafaoB U - 4. KynoHa
obpaTHo nponopLyoHarnbHa KBaapaTy PacCTOsiHUS MEXAY  Toueunwiii 3apsg
HAMW. Cuna 3TOro B3aMMOAENCTBUSI Ha3blBAETCS _, @  KpyTunbHble Bechl
3aKOH Ha3blBakOT __ . KyﬂOHOBcKaH cuna

KIMKOYEBBIE CJITIOBA
B3aumopencrteue

NMPOBEPLTE CBOU 3HAHUA

1. Kakown xapaktep HocuT cuna KynoHa: npuTsikeHus unm oTtankmeaHua? OTseT
obocHynTe.

2. PaccTosHvie Mexay ABYMs ToHeuHbIMM 3apsifaMn q; = 4 - 107 °Knu g, = —18 - 107 °Kn
paBHo 60 cM. Bbluncnure cuny nx KyrioHOBCKOro B3anMoaencTaus.

3. Kak nameHuTCsa cuna KyrnoHOBCKOrO B3aUMOAENCTBUS MEXAY TOYEYHbIMU 3riek-
TPUYECKNMN 3apsaamMuy Npy yBENTMYEHUN PAcCTOAHMS Mexay HUMu B 5 pas?

4. JnekTpuYecKUin 3apss OOHOM M3 OABYX MaTepuarbHbIX TOYEK, HaXOASLWMXCA Ha
pacctosHuUM 3 CM, paBeH q; = +5e, BTOpas He 3apsikeHa. Yemy paBHa cuna
KyrnoHa mexay 3aTMmMm matepuanbHbIMyY TOYKamMn?
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5.8. YcTpoucTBa, pasgenswowime, Hakannvsarowme
U nepeaarollme 3rneKTpuyeckue 3apsigbl

an/I OTCYTCTBUWN OOCTATOYHOIO KONM4ecTBa BOAbl, Heobxoaumon Ham B 60MbLLIMX
KoInmn4yecTBax 0114 yO0BIeTBOPEHUA NOBCEAHEBHbIX ObITOBbIX I'IOTpe6HOCTeIZ, Mbl
ncnosnb3yem 3anachbl BOAbl, 3apaHee HakorJyieHHbIe B CnelnaribHbIX Oakax.

e A MOXHO N 3apaHee HakannmeaTb 1 co3aaBaTb bonbLlume 3anacsl
ANEKTPUHECKNX 3apAa0B C LeJblo X UCMNOoJ1b30BaHUA npu HeobxoaMmocTn?

* Kongencartop
[Tpu uccnenoBaHUM NIEKTPUUECKUX SIBJIEHUHM 4acTO BO3HMKAET HEOOXOAM-
MOCTb HUCHOJIb30BaHUs OOJBIIOTO KOJIMYECTBA AIEKTPHUUECKUX 3apsI0B pa3-
HBIX 3HaKOB. Takoe KOJUYECTBO 3aps70B HEBO3MOXHO IOJYYUTh TPEHUEM
H00HMTOBOM WM CTEKJISTHHOH MaJOYKH O TKaHb.
e Vemporticmeo, ucnonvzyemoe 05l HaKONIeHUsL JIeKMPUYECKUX 3apsioos, HA3bl-
saemcs konoencamopom (0T JaT. coBa condensare — «yniomusamoy). IIpocteit-
IIMM KOHJ/ICHCATOPOM SIBJISICTCSI HIOCKULL KoHOencamop. On cocmoum u3 08yx
OIU3KO PACNONIOHCEHHBIX NAPALTETLHBIX MEMANLTUYECKUX NIACMUH, PA30eTIeHHbIX
MOHKUM clloem oudekmpuka (Hanpumep, 6030yxa) (a). [lnacTiHbl Ha3bIBAIOT
TaKXKe oOKnaokamu KonoeHcamopa. 11macTiHbI KOHIGHCATOpa AIEKTPU3YHOTCS
PaBHBIMH TI0 MOJIYJTIO ¥ TIPOTHBOIIOIIOKHBIMH TI0 3HAKY 3apsilaMd. DTH 3apsiIbl
COXPAHSAIOTCS HA IUIACTHUHAX B PE3YJIbTAaTe B3aUMHOIO MPUTSKEHMSI.
3a 3apsi1 KOHJEHcaTopa MPUHUMAIOT aOCOITIOTHOE 3HAYECHHE 3apsiia

L]
1
| | | OJIHOM U3 IUIACTHH.

CriocoOHOCTh KOHJICHCATOPa HAKAILUIMBATh 3JIEKTPUUYECKHUE 3apsiIbl

gy pebeg  XapakTepusyercs (U3MYECKOM BEIMYMHOMN, Ha3bIBAEMOMN 971eKmpo-

emrkocmuio. KoHneHcatop ¢ OosblIel 3JIEKTPOEMKOCTBIO
HaKaIUIMBAET Ha CBOMX OOKJIaKax OOJIbILE HIIEKTPUYECKOTO
3apsia.

IlepBblit KOHAECHCATODP, HA3BAHHBIH s1etidencKol bankol (B
YEeCTh TOJUIAHJCKOTO Topona JlelneH), ObL1 M3roTOBIICH
TOJUIaHJACKUM ydeHbIM Ilutepom Ban MyieHOpyKOM.
Jletinenckas 6anka (b) cocrout u3: 1 — CTEKISIHHOMN OaH-
KH, 2 — METAJNTNYECKOM (OJIbIH, HOKPBIBAOLIEH OaHKY U3-
HYTPU U CHAPY’KU — 3TO OOKJIaJIKU KOHAEHcaTopa, 3 — Me-
TaJNINYECKOTO CTEPKHSA, 4 — yNIPYTruX KOHTAKTOB (OHHU CO-
EIUHSIOT METaJUIMYECKU CTEpKEHb C BHYTpPEHHEH 00-
KJIaJKOM).

KonneHcarop sBisieTcst OAHOW M3 OCHOBHBIX 4YacTed ca-
MBIX CJIOXKHBIX COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB
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(KOMIIBIOTEPOB, TEJIEBU30POB, MOOUIIBHBIX TesnedoHoB u 1p.). Konaenca-
TOPBI, UCTIOTIB3YEMBbIE B 3THX YCTPOHCTBAX, UMEIOT HACTOJIIBKO MaJble pa3-
MEpBI, YTO UX MOKHO PACCMOTPETh TOJIBKO C MOMOIIBIO YBEIUYUTEIHHBIX
npubopos (¢).

* JjieKTpo(opHasi MALIMHA

OnexTpodopHasl MaluHa — YCTPOMCTBO, HCIOJb- (d)

3yeMO€e JUIsl pa3/ielieHus], HAaKOIUIEHUs U Nepeaadu 3
0OJIBIIIOTO KOJIMYECTBA 3apSIOB Pa3HbIX 3HAKOB (d).
OnexTpoop NO-rpeyecKn 03HAYACT «NEPeHOCAUUL
anekmpudecmeoy. INeKTpoopHas MalIMHA CO-
CTOMT U3 JBYX MapaJUIEJIbHBIX IUNIACTMACCOBBIX JAHC-
k0B (1), pa3neneHHbIX BO3AYIIHOW IMPOCIOUKOIL.
Jlucku npuBOJATCA BO BpALEHUE B IIPOTHBOIIO-
JIOKHBIX HaMpaBJICHUAX IPU IOMOIIH PyUKH (pyuKa
Ha PUCYHKEe He BujaHA). Bpamasce ¢ OoibLIoif
CKOPOCTbIO, AUCKU B pe3yJIbTaTe TPEHHS O BO3IYILI-
HYIO TIPOCIIOMKY 2JIEKTPU3YIOTCA 3apsiaMHu Pa3HOro
3Haka. C OMOLIbI0 METAUIMYECKUX IIETOK, Kaca-
IOLIMXCS JUCKOB, 3TU 3apsi/ibl HAKaIUIMBAIOTCS Ha 2
neWaeHckux OaHkax (2) ¥ mepenaroTcs IIapoBHI-

HBIM METaJUIMYECKUM KOHIyKTopaMm (3). B pesyinb-

TaTe Ha OJHOM M3 KOHJYKTOPOB BO3HHKACT IOJIOKHTENIbHBINA, a Ha JPYroM
OTpUIIATEIbHBINA 3MeKTpUUecKuil 3apsan. UTtoObl paspsanTb 3IEKTPOPOpPHYIO
MallliHy, HEOOXOJMMO, B3SB 3a JMAJIEKTPUYECKUE PYUKH, MPUBECTH IIaphbl
KOHJIyKTOpPOB B COIIPUKOCHOBEHHUE.

NMPUMEHUTE U3YYEHHOE

MCCNEOQOBAHUE * Uckpa mexay KoHAyKTopamu

O6opyaoBaHue: anekTpodopHasi MallnHa.

Xop paboTbi:

1. PasBegute KOHOYKTOPbI 3NEKTPOGOPHON MaLLMHBbI,
B3SB WX 3@ OVANEKTPUYECKME PYYKU, M Hadmek-
TPU3yNTE OUCKM, MPUBES UX BO BpaLLEHME.

2. MNMpekpaTute BpalleHe QUCKOB U, B3SB KOHOYKTOPbI
3a pyyKu, NpnbnmabTe Ux Apyr K Apyry 6e3 kacaHusi.

O6cyauTe pesynbTaThl UCCNefOBaHUSA:

¢ YUT0 Bbl Habnoganu npy NpubnmxeHnn Hasnek-

TPU30BaHHbIX KOHAYKTOPOB APYr K Apyry?
OBBACHMTE MPUYMHY NPOUCXOASALLETO ABIEHNS.
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YTO Bbl Y3HANIU?
YCTPOWCTBO A5 HAKOMNEHWUS AMNEeKTPUYECKNX 3apsAa0B  KIKOYEBBIE CITOBA

HasbiBaloT __. CnocoBHOCTL KOHAeHcaTopa Hakan-  JnekTpodhopHasi MalimHa
nMBaTb AnNEeKTpUYEecKne 3apsfbl XapakTepusyeTCcs  dneKTPOeMKOCTb
dmr3nyeckon BenuuMHOW, HasbliBaemon _ . _ sBns-  KoHaeHcatop

eTCs NepBbIM KOHAEHCAaTOPOM. YCTPOMCTBOM Ans pa3-  JleaeHckas 6aHka
[eneHns, HaKomnmneHna 1 nepenadv GOMbLLIOrO KOMu-
YyecTBa 3MEKTPUYECKUX 3apsiA0B PasHOro 3Haka sABNseTcs .

NMPOBEPbLTE CBOU 3HAHUA

1. Kak MOXXHO 3apsagnTb 1 paspsanTb KOHAeHcaTop?

2. [Ins kaknx uenen ncnonb3yeTtcsa anekTpodopHasa malimHa?

3. MNoyemy conpuKOCHOBEHME KOHAYKTOPOB APYr C APYrOM MPMBOAUT K paspsgke
3NeKTpoPOPHON MaLLMHBI?

5.9. AnekTtpuyeckoe none. HanpsxeHHOCTb
3NEeKTPUYeCcKoro nons

Bl YXe 3HaeTe, YTO Tella, Had3J1IeKTpn3oBaHHbIe 3apagaMn OOAMHAKOBOIoO 3Haka,
OTTArlkKMBakTCA, a Tella, Ha3JNEKTPMU3OBaHHbIE 3apAaaaMn NPOTUBOMNOJIOXHOIO
3HaKa, NnpuTArnBaroTCA. npOBOﬂ,ﬂ nccnenoBaHus, Bbl Habnoganu, YTo B3aMMo-
nencrteue Ha3NeKTPU3oBaHHbIX Ten Apyr C APpYroM Nponucxogut Ha pacCTOAHUN.
Takke Bbl Habnoganu, 4To C YMEHbLUEHNEM PACCTOAHUA MeXOYy HadJlekK-
TPU30BaHHbIMU Te€rnaMun Cusibl nX B3aUMOAENCTBUS YBEITNYNBAKOTCA.

e Kakum 06pa3oM ocyLLEeCTBSIETCS arekTpudeckoe B3auMoAencTBue Ten Ha pac-
CTOSAHUN?

WCCINENOBAHMUE-1 * Kak OCymeFTBHHeTCH ANeKTpuyeckoe
B3anmMmogeuncrTtBue Ten Ha paCCTOFIHVIVI?

O6GopyaoBaHMe: MeTanMYecKUin LLapuK, 3aKpenneHHbIn Ha OU3NEeKTPUYEcKom
NoACTaBKe, NoABELLEHHas Ha LIEeNKOBOW HATK ferkas metannunyeckas cdepa, anek-
TpodhopHas MalunHa, MefHas nNpoBosiokKa.
Xop pabotbi: 1. 3apsaguTe BUCALLYIO Ha HATU MeTannuyeckyto cdepy B, npuseas
ee B COMPUKOCHOBEHME C KOHAYKTOPOM 3MeKTpo-
(a) dopHON MawuHbl. 2. CoeanHuTe MeTanamyeckun
L LIapUK Ha AManeKkTpuyeckon nogcraske A ¢ TEM xe
KOHOYKTOPOM 351eKTPOPOPHOA MalUMHbI U pacno-

B
AQ Y NOXWTE ero nog Metannuyeckon cepon Ha HeKo-
{] {] Topom pacctosHuu (a). 3. Bpawasa pyyky anekTpo-
. | POpHON MaLUUHBI, HA3MNEKTPUIYNTE LIAPUK U Npo-
i . * Habmnogante 3a BO3HMKLWIMM Mexdy Ternamu B3a-
gty gy UMoEeNCTBUEM.

O6cyauTte pesynbTaThl UCCrlef0BaHUA:

e KakoB xapakTep Habnogaemoro Mexay HasneKkTpU3oBaHHbIMU Tenamm (LUapuKoM
1 cdepoin) B3anmonemncTemna?

¢ B yeMm 3akntoyaeTca MexaHW3M nepegayn 3Toro AeNCTBUS Ha PACCTOSIHUN?
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Brnepseie 0TBET Ha 3TOT BONPOC JaJl AaHTIIMHCKUM yueHbli M.@apaneii B Ha-
yane XIX Beka: «gokpye kaxco0o2o 21eKmpuuecko2o 3apsaoa (dacmuyvl uiu
meia ¢ NeKmMpudeckumM 3apaoom) cyujecmsyem 31eKmpuieckoe nojey.
DIEKTPUUYECKOE M0JIE HEBUJIMMO, O €r0 CYyLIECTBOBAHUN MOXKHO CYAUTb TOJb-
KO IO €ro JIEUCTBHIO. DJIEKTPUUYECKUE 3apsJibl IEUCTBYIOT JIPYr Ha JApyra
IIOCPEACTBOM CBOMX DJIEKTPUYECKHUX MOJIEH.

Cuna, ¢ xomopou snexmpudeckoe noie Oetcmeyem HaA INeKMPUUecKuti
3aps0, HA3bIBAEMCS DIEKMPULECKOU CUNLOLL Fo.

MHOrouncaeHHbIE ONBITHI [T0OKA3aJIU, YTO CHJIA JIEHCTBUS OIS HA 3JIEKTPU-
YeCKMH 3apsii OpsMO IMPONOPLMOHAIbHA a0COMIOTHOMY 3HAUYEHUIO 3TOrO

3apsina: F,~ |q|. (b) 29

Ha gactuiy ¢ 60abpmuUM 10 MOAYIIO 3apsi- 'M
JIOM 3JIEKTPHUECKOE T10JIE JICHCTBYET € 00IIb- o: e 2F
ureii cutoit. Hanpumep, snexkrpuueckoe mo-  4° s, +’=——-_:

JIe HEMOABMYKHOTO TTOJIOKUTEIIBHOTO 3apsiaa q  Fu

¢o EUCTBYET HA MOMEIICHHBIA B 3TO TOJIE
MIOJIOKUTEBHBIN 3apsii 2g ¢ CUJIOW, B 2 pa3a OOJbIIe, 4eM Ha 3apsl ¢,
HaxOoJsAIIMICS HA TaKOM ke pacctostHuu (b).

MpumeyvaHue.

e [Tone, cosgaHHoe HENOABWXHBIMU 3NEKTPUYECKUMU 3apsgamu, Ha3blBaeTcs
3NEeKTPOCTaTUYECKUM NONeM.

e DrieKkTpuyecknii 3apsia, BHOCUMBbIN B NoJie, Ha3blBaeTCs NMPOGHbLIM 3apsAaoM.

e CuoBast XaPaAKTEPUCTHUKA IJICKTPHYECCKOI0 IMOJIA —
HANPAKCHHOCTD 3JIEKTPUIECCKOI'O IMOJIsA

Bbl YXe 3HaeTe, 4To CUNOBON XapaKTepMCTI/IKOIZ rpaBUTaUMOHHOIO NnoJid ABNA-
€TCA HanpsA>XeHHOCTb rpaBUTaALIMOHHOIO MOJI4.

e Kak HanpaBneHa Hanps»KeHHOCTb rPaBUTaLMIOHHOIO Nonsa?

e OT Kaknx hm3n4eCKNX BENUYNH 3aBUCUT MOAYS1b HANPSPKEHHOCTU rpaBUTaLMOH-
Horo nons?

e UTO MOXXHO CKa3aTb O CUITOBOW XapaKTepUCTUKE IMEKTPUYECKOro Nors, CpaBHMBas
€€ C XapaKTepUCTUKOWN rpaBMTaLMOHHOIO MOSA: Kak OHa HanpasrieHa U OT Kakux
PU3MYECKNX BENUYNH 3aBUCUT ee MOAYIb?

Cu0BOM XapaKTEPUCTHKOW AJIEKTPHUECKOTO TIOJIS SIBISICTCS HANPANCEHHO-
CMb 3NIeKMpPU4ecKo20 NoJis.

Hanpsisicennocms 21ekmpuyeckoeo nosis A61s1emcs 6eKmMopHoll eTUUUHOL,
Hanpasienue KOMopoul co8naddem ¢ HanpasieHuem 2NeKmpudecKkoll CUuibl,
Oeticmayroweli Ha NOJA0HCUMENbHbLU 3apPsiO0.
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o Hanpsasxcennocms 31eKmpuueckozo nonsa — pusuyeckan eenuduna, ume-
pAaemas OmHoueHueM Culbl, C KOMopoil 31eKmpuieckoe nonie Oelicmeyem Ha
6HECEHHbIIL 6 NoJ1e NPOOHDLIL 3aPA0, K 6eTUNUHE IMO20 3aPA0a:

b

~ q

3nech E — HanpsKEHHOCTD AJIEKTPUYECKOTO 110151, ¢ — BHECEHHBIH B MOJIE 3apsi/,
F,— cuna, JeCTBYIOIAs Ha MPOOHKIH 3apsa. HanpsykeHHOCTD AJeKTpryec-
KOT'0 TI0JISI SIBJISIETCSl BEKTOPHOU BenMunHOW. HanpaBiieHue Bekropa E cosma-
JIa€T C HAIMPaBJIEHUEM CHUJIbl, C KOTOPOM I0Jie JEHCTBYET Ha MOJIO0KUTEIbHbII
3apsn.
o HanpsiceHnocms 31eKmpuiecko2o nojisi 8 OGHHOU MOYKe YUCIEHHO PAGHA CUTe,
Oeticmayroweti Ha eOunudHblil 3apso (1 Kn), nomewennwiii 6 smy mouxy nons.

Enunuiieit Hanps>keHHOCTH AsekTpruyeckoro nosst B CU aBnsiercs:
[E]—[F]— 1H _1H
" [q] 1Kn T Kn’

dnexmpuveckas cuia pasHa npou3ee0eHuio HanpA}CeHHOCmU d1eKmpude-
CK020 NOJISL HA 8EUYUNY NPOOHO20 3apAoa.:

- -

F, = qE.
Tak kak 110 3akoHy KyJioHa MOyJIb 2JIEKTPUYECKON CUIIBL, IEUCTBYIOLICH HA
NpOOHBIi 3apsi/l g B 10JIe TOUEYHOTO 3apsja g, PaBeH

lqollql
b=k—%—
TO HAINPSHKCHHOCTH 3JICKTPUYECKOTO T0JIsl TOYSHYHOTO 3apsijia g, Oy aer:
E lq0llq] 190l
E=2= oo A0
q lqlr T

g0l

® MoOyb HanpajiceHHOCmU JIeKMPULECcK020 NOJIsL MOYEYHO20 3apsaod 8 OaH-
HOU MOYKe NPsSMO NPONOPYUOHATIEH GelUYUHe DMO020 3apsiod U 0OpamHo
NPONoOpYUOHaLeH K8aopamy pacCmosHus om 3apaoa 0o smou mouxu. Hanps-
HCEHHOCb INEKMPUYECKO20 NOJIA He 3A8UCUN OM GETUYUHbL BHECEHHO20 6
9mMo noje npobHo20 3apaod.

* Kak onpefesisiercsi HanpaBJieHHe BEKTOPA HANPSXKEHHOCTH B
MPOU3BOJILHOI TOUKE IEKTPHYECKOT0 MOJIs1 TOYEYHOr0 3apsaa?

o Ecnu snekmpuyeckuil 3apso qg, co30arouuii 31eKmpuiecKoe noje, noaioiCu-

MeJbHbIL, MO 8eKMOP HANPANCEHHOCU CO30AHHO20 UM NOJISL 8 NPOU3BOJILHOU
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mMouKe HanpaesieH paouaibHO Om 3apsod, eCu JHee 3aps0 OMPUYAmMenbHblil, Mo
BEKMOP HANPANCEHHOCMU HANpasieH paouaivto K 3apsdy (¢ u d).

NMPUMEHUTE U3YYEHHOE

* B kaKkon TouYKe 3NEeKTPUYEeCKOro nossi Moaysb
HanNpPsPKeHHOCTU 3NeKTPU4eCcKoro nons 6onbLe?

WccneayiTte anekTpuyeckme Mnons MosiokMTENBHOMO M oTpuuaTens-
Horo 3apsiga (cM.: ¢ u d). Ha pycyHkax n3obpakeHbl BEKTOPbI Hanpsi-

MCCNEOOBAHUE-2
3apava

XEHHOCTU E, U Eg 3NeKTpUYecKknx nomnemn, cCo3qaHHbIX 3TUMKU 3aps-
Jamu B Toukax A n B.

CpaBHWUTE MOOYNUN HaNPsHKEHHOCTEN B COOTBETCTBYIOLLUX TOYKaX.

O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:

¢ B kakol Touke anekTpmnyecKoro nons Moaynb HanpskeHHocTn 6onblwe? OTBeT

obocHynTe.

YTO Bbl Y3HANN?

Bokpyr ka)xgoro anekTpuyeckoro 3apsaa
cywectyeT . Cuna, ¢ KOTOPON 3anek-
TpyYeckoe none AeNCTBYET Ha 3NeKTpu-

KNMKOYEBBIE CJITIOBA
To4euHbIN 3apag
BekTopHasa BenuyuHa

Heckuu 3apﬂﬂ, HasblBaeTCA __. 3apﬂp" HanpSI)KeHHOCTb ANeKTpuyeckoro nons
BHECEHHbIN B J3JIEeKTpn4eckoe none, npoGHblﬁ 3apsg
HasblBatoT __. CWUMOBOI XapakTepUCTW-  BnekTpudeckas cuna

Kom QNEKTPUYECKOro Nnosd ABndAeTcd _ .
HaﬂpH)KeHHOCTb ANEKTPNHECKOro nond

BenunuuHa 3apsapga
AneKkTpocTraTnyeckoe nosne

ABMAETCA __ W ee HanpaeneHve coena-  SJIeKTpuueckoe none

AAeT C HanpaBfeHNEM CUIbl, C KOTOPOW

none [AeNCTBYET Ha MNONOXUTenbHbIN 3apsd. llone, cos3gaHHOe HenoaBWXKHbBIM
3MNeKTPUYEeCcKMM 3apsaoMm, HasbiBaloT _ . Mogyrnb HanpsKeHHOCTU 3MeKTPUYeCcKoro
nons, CO34aHHOr0 B AaHHOW TOYKe Nons, NPsiMO NponopumoHaneH 1 obpaTHo
nponopLmoHaneH kBaapaTy pacCTOsSHUS OT 3apsiaa A0 3TON TOYKM.

NMPOBEPbLTE CBOU 3HAHUA

1. Yto sBNsieTCA NPUYNHOM BO3HUKHOBEHWSI SNEKTPMUYECKOrO MOJist U Kak OHO pac-
nosHaetca?

2. HasnekTpunsoBaHHOE TENO OENCTBYET HA 3aPSPKEHHYIO YacTuLy, MOMELLEHHYIO B
€ro aneKTpunYeckoe rnone, AeNCTBYET M YacTuLa HasNeKTPU3oBaHHOE TeNo?
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3. MogHumatoLasics BBEPX NbINMHKa B pedynbTaTe TPEHNS O BO3AYX 3NeKTpU3yeTcs
NonoXuTenbHblM 3apsgoM. Kak HanpaBneHa cuna, ¢ KOTOPOW Ha 3Ty MbIMHKY
[encrteyeT anekTpuyeckoe none 3emnn?

4. DnekTpuyeckoe none Co3gaHo MOMOXUTENbHbIM 3apsdoM (. Ha amvarpamme
nokasaHbl HayanbHOe 1 KOHEYHOE PaCCTOSHUSI MEXAY 3apsiaoM (g U BHECEHHbIM
B €ro nosne oTpuuaTenbHbIM NPOGHBIM 3apsgom q (a). Ha pucyHke (b) nokasaHa
avarpaMMa HanpshkeHHOCTU MOMsi MPW HayanbHOM PaCCTOSIHUM MeXay 3apsi-
Aamu. Kakas 13 npvBegeHHbIX AuarpaMmm COOTBETCTBYET HaMPSPKEHHOCTM MONS
MpY KOHEYHOM PaCCTOSIHAN MexXay 3apsaamu?

(a) (b)g
8
5 7
i g6
s 1.? T :
x
o m
515 3
& 1 2
0,5 1
0 + ] -

HauanbHoe KoHeuHoe HauanbHoe Koneu- Koneu- Koneu- Koneu- Koneu-
Hoe (A) Hoe (B) Hoe (C) Hoe (D) Hoe (E)

5.10. CunoBble JIMHUU INEeKTPUYECKOro nons

* MoXHO M BM3yanu3nMpoBaTh 3fiEKTpUYeckoe none?
» YeMm oTnunyatoTcs KapTuHbI NOMEN 3apsAoB pasHbiX 3HAKOB?

¢ KapTuHa cnnoBbIX NIMHUN

WCCNEQOBAHUE- 3MeKTPMYEecKoro nons

Ob6opynoBaHMe: MeTannuMyeckne Lapukm C OUINEKTPUYECKOW pydkon (2 wT.),
anekTpodopHasa MallnHa, CTEKNSHHAsA NnacTuHa, MaHHas Kpyna.

Xopn pa6oTtbi: 1. [lomecTuTe OOMH M3 LUAPUKOB MO CTEKMNSAHHYI0 MracTuHy, Npea-
BapuTENbHO HadMNEKTPU30BaB €ro C NOMOLLBI0 ANEKTPOOPHON MaLUMHbI.

2. HacbinbTe HEMHOTO MaHHOW Kpynbl HA MOBEPXHOCTL CTEKMNA U NOCTy4MTe Mo nnac-
TMHe pydkon. CdpoTorpadmpyiite C NOMOLLLIO MOBUNBHOrO TenedoHa KapTuHY,

06pa3OBaBLIJleCFI n3 prﬂbl Ha I'IOBerHOCTVI I'IﬂaCTVIHbI (a)
P L i
N

e

3. I'Ioe.TopMTe onbIT C ABYMS LLIapVIKaMVI HaSJ'IeKTpVI3OBaHHbIMVI cnepsa OOHOUMEH-
HbIMW, @ 3aTeM pasHOMMEHHbIMU 3apsaamu. CdoTorpadupyiite NonyyYeHHbIe B
oboux cnyyasax kapTuHbl (b 1 c).
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O6cyauTe pesynbTaThl UCCIlefOBaHUA:

e Y10 n3obpaxaeT kapTuHa, NoSly4YeHHasi Ha CTekne BO BPEMS OnbiTa?

e Kak MOXHO NMPOKOMMEHTMPOBaTb COOTBETCTBME ABYX MOCMNEOHMX KApTUH, MOmy-
YeHHbIX Ha NIacTuMHe, U 3HaKoB 3apsiAoB Wwapukos (b 1 ¢)?

e K kakomy BbIBOAY O HanpaBreHUy CUMOBBIX MUHWUIA 3NEKTPUYECKOrO Moms MOXHO
NPUATM Ha OCHOBE CPaBHEHWS MOSNYYEHHbIX KAPTUH?

Harnsnnoe mpencraBieHue 00 3JIEKTPUYECKOM I10JIE€ MOKHO TMOJIYYHUTh C
HOMOILBIO Cun06blx AuHul. V300paxkaTh 3JIEKTPUUECKOE 10JI€ B BUAE CHIIO-
BBIX JINHUM MTPeUI0KNI aHTIuickuii puznk Maiikn @apaneit.

o Cunogvimu TUHUAMU INIEKMPUHECKO20 noaa Haszbl- (d) _ - ""
earom NuUHUU, KacameibHble K KOMOPbIM 6 KaAHCOOou - * > ﬁ: _
mouKe coenadarom ¢ 6eKmopo8 HaANPAICEHHOCMU E & :_' - . y -:
6 Imou mouke. g

Bexmop nanpssicennocmu snekmpuiecko2o nois, cos- o
0aHH020 08YMS PA3SHOUMEHHO 3APSHCEHHbIMU YACTU- . o

yamu, 8 nPou3B0IbHOU MOUKe NOJIsi HANPasieH No Ka-
camenvrol K cunogoul aunuu nos (d).

Mpumeyanue. CUMoBbIE NNHUM — YCITOBHO NPUHSATOE NOHATUE. DTU NIUHWM NLLb
MO3BOMNAT HarnsaaoHo NPeACcTaBUTb KapTUHY pacrpefdenieHnst SreKTPUYECKoro
Mosisi B MPOCTPaHCTBE.

B xapTuHax CHJIOBBIX JIMHUHM TOJIEH, CO3JaBAEMBIX PA3JIMYHBIMU 3apsIaMH,
MMEETCS ONPEIEIIEHHAs 3aKOHOMEPHOCT:

Bo-nepsvix, cunoeuvie nunuu snekmpuiecko2o nous e 3amkuymsl. OHu HAUUHA-
HOMCSL HA NONONCUMENBHBIX U 3AKAHYUBAIOMCS HA OMPUYAMETbHBIX 3apsoax (e).

© 1 o P TR ——" _“{\) (éf;._
TN K == AN

Bo-smopuix, cunosvie nunuu nenpepulsnbl (CniouwHbIE TUHUU) U He NepeceKd-
tomesi Opye ¢ opyeom. Hepes Kaxicoyo moyKy npocmpancmea MOJ’CHO NPO8ecmi
MONBKO OOHY CUTOBYIO TUHUIO.

B-mpemuvux, eycmoma cunogvix nunuti 6oavule mam, 20e HAnps’HceHHOCMb
nous bonvuue.

B-uemeepmulx, cunosvie nuHUU INEKMPULECKO20 NOJSL MeNHCOY HADLEeKMPU-
308AHHLIMU NAPATNETbHLIMU NIACMUHAMU NA-

ey —— L S
panienvlvl U pacnoniodcenbl Ha OOUHAKOBOM —

- | —
paccmosiHuu ()pyz om dpyza. Takoe snexkmpu (f) —
yeckKkoe noJje Has3vleawm odnopoanbm . —— EEE EERY

o ow
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e Dnekmpuueckoe noJie, 60 6cex MOUKAX KOMOPO20 6eKMOP HANPANHCEHHO-
cmu 00UHAKO8 U NO MOOYJI10, U NO HANPABIEHUIO, HA3bIBACHCA 0OHOPOO-
HbIM I1IeKMPUUECKUM NOJIEM.

NMPUMEHWUTE N3YYEHHOE

MCCINEOOBAHUE-2 * ONbIT C «3/IEKTPUYECKUM CYFNITaHOM»

O6GopynoBaHue: «3INEKTPUYECKUIA CyMnTaH» (2 LUT.), 3NeKTpo-

dopHasa MaLumMHa, CoegUHUTESNbHBIE NPOBOAA.

Onucanue npubopa: «I1eKMpUdecKull Cyimany — Memaiiu-
yeckas mpy601u<a, HA KOHYe Komopoﬁ 3AKpenjieHo MHOJHcecmeo
MOHEHbKUX NUcmoukos oOymaeu. Tpybouka Hadesaemcs Ha
nracmmaccosviil wmamus (9). Ecau mpybouxe coobuumo
NEKMPUYECKULl 3apsi0, MO Kaxncoblil TUCMOUEK Npespaujaemcs
6 I’lpO6HbllJ 361[7}2() u ebvlicmpaueaenicsi 6 HanpaesieHuu Cujlosblx
JIUHULL NOJIA.

Xop paboTbl:

1. HasnekTpusynte OauvH U3 «3NEKTPUYECKUX CYNTaHOBY,
COEOVHMB €ero C MOMOLLb MPOBOAA C KOHOYKTOPOM
3NeKTPOOOPHON MallMHbI, U 0bOpaTUTe BHUMAHWE Ha
B3aMMHOE pacrnosnoXeHne ero 6ymaxHbix imctoukos (h).

2. 3aTeM, pacnosioxmB ABa «CynTaHa» Ha HeborbLIOM pac-
CTOSIHMM ApYr OT Apyra, HadneKkTpu3ynTe nx ogHOMMEH-
HbiMK 3apsgamun. OBpaTuTe BHMMaHMEe Ha pacrnoriokeHne nx GyMakHbIX Jnc-
TOYKOB (i).

3. HaanekTpunsoBaB «3neKkTpu4eckue cynTaHbl» pasHOMMEHHbIMU 3apsigamu, obpa-
TUTE BHUMaHMNE Ha pacrnonoXxeHne 6yMaXKHbIX IMCTOYKOB B 3TOM cny4yae (k).

(h) (i) (k)

S ) 8 5
& e &
.,_'{_.r ‘:\‘,;:'.i \'}_‘“ 'l_-_l_‘;

O6cyauTe pe3ynbTatbl UCCNEQOBaHUA:
e Kakne BbIBOAbI MOXHO cenaTb Ha OCHOBE MPOBEAEHHbIX OMbITOB?
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YTO Bbl Y3HAIIN?

___ 9NEeKTPUYECKOro nonsi HasblBaTCH NINHNN,
KacaTeNbHble K KOTOPbIM B 060 TOYKe COB- BeKTOp HANPSKOHHOCTH

nagatT C HanpaBneHMeM B 3TOW TOuke. OAHOPOAHOE NeKTPUYEcKoe none
CunoBble NWHUK 3MNEKTPUYECKOro nons HenpepbIBHbIN

OHM Ha4MHAKTCA Ha MONOXUTENbHbLIX 3aPS-  CunoBble NUHUK

[ax W 3aKaH4MBalOTCHA Ha OTpuuaTeribHbIX.

OneKkTpnyeckoe none, BO BCEX TOYKaAX KOTOPOro BEKTOP HaMnpsiKeHHOCTU E ogn-
HaKOB W MO MOAYMIO, U MO HamnpaBeHUio, Ha3blBaeTCA

KNIOYEBBIE CJIOBA

NMPUMEHUTE U3YYEHHOE

1. Kakasg 3akOHOMepHOCTb HabnwaaeTcss B KapTMHaX CUMOBbIX JUHWUA SMEKTpU-
Yyeckmx nonen?

2. NoyeMy cunoBble NMHUM INEKTPUYECKOrO NOSISt HEe NepecekatnTca?

3. Kakoe none Ha3sblBaeTCcs 04HOPOAHbLIM U Kak M300pakatoTCsl ero CUIoBble NUHUN?

YNPAXHEHUE-7

1. MeTannuyeckne nnactuHbl 1, 2 1 3 pasamMeLLeHbl Ha U3NEKTPUYECKON NoaCTaBKe
napannenbHo apyr apyry. Kak pacnpegenstcst anekrpuyeckue 3apsabl Ha nnactu-
Hax MNpyv MNOOHECEHUN Had3MNEKTPU3OBAHHOIO OTpULATENbHBIM 3HAKOM MeTannu-
YeCcKoro Lwapwvka K nnactuHe 17?

3 2 1

2. Ha pucyHke nsobpaxeHbl MeTannuyeckue cdepsbl, 3aKpenfieHHble Ha OUanek-
Tpukax. Kakum 3ap;|,q0M o6na,qa+0T aTn cq)epbl’?

(+- "+ (+ +++| | +-|: )
= ~ a7 + \ /
<+ \ L \+ + )
t i 1]
| Il ]|
| | ]|
A) OTpuuartensH. 3n. HenTpaneH MonoxntensH.
B) MonoxuteneH. OTpuuatenbH. 3n. HenTpaneH
C) On. HenTpaneH MonoXxntenosH. OTpuuaTensbH.
D) On. HenTpaneH OTpuuatensH. MonoxntenosH.
E) OTpuuatensH. MonoxunteneH. On. HenTpaneH
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3. MeTtannuyeckuii LMNUHAP NOMECTWUMN B 3NEKTPUYECcKoe Mnone Luapwvka, Ha-
3NEKTPU30BAHHOIO NONOXUTENBbHBIM 3apsAoM (a). B aTom nonoxeHun umnuHap
pasgenunu Ha ase yYacTu. Kak pacnpegenutcs 3apsg Ha OTAENbHbIX YacTsax
uunuHgpa (b)?

LIl LLL

4. Kakumun 3apsipamy 00nagaroT Wwapukm?

/

!

? fl&
©o@ ©¢
+ ?

1 2 3 4 5 6
5. Agpo HenTpanbHoro atoma 6epunnua coctont 13 9 yacTtuy,. Bokpyr sgpa Bpalla-
l0TCA 4 anekTpoHa. N3 Kakoro kormyectBa NPOTOHOB U HEWTPOHOB COCTOUT SAPO
3TOro atoma?

| \
|1

'.L+ﬁ'..__‘ 7 | 2
9 09 9 o9
9 5o i 0 = A

6. Ha gnarpamme nsobpaxeHbl Ha4anbHoOe 1 KOHEYHOE PacCTOSHUSA MexXay ABYMS
TOYeYHbIMM 3apsgamu (a).

(a)

PaccTtosiHue (m)

HavanbHoe  KoHewHoe

Cuna KynoHa, BO3HMKLIAs MeXay STUMW 3apsigaMy Ha HayanbHOM pPacCTOsiHWM,
npuBeaeHa Ha guarpamme (b). Kakas n3 nsobpaxeHHbIx Ha 3TOM gnarpamme Ko-
HEYHbIX CU COOTBETCTBYET KOHEYHOMY PACCTOSIHMIO?

(b)

9
8
74
—_— E-
£ 5
w af
3
24
1
[ e - ————
HauanbHoe  KoHeu- Koneu- Koneu- Koneu- Koneu-
Hoe (A) Hoe (B) Hoe (C) Hoe (D) Hoe (E)
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OBOBLAIOLWHUE 3AOAHUA

1. Ha guanekTtpuyeckon noactaBke pa3melleHbl NapannenbHo apyr gpyry me-
Tannuyeckue nnactuHbl 1 u 2. Kak pacnpegenaTtcs 3apsabl Ha NnacTuHax,
ecnu K nnacTvHe 2 NnpMbnuanTb MeTannmnyeckumn LWapuK, Ha3NeKTPU3oBaHHbIN
oTpuuaTeribHbIM 3apsaaomM?

1 2

. . kH
2. C kakon cunomn OQHOpPOAHOE JJieKTpu4yeckKkoe nosgie HanpAXeHHOCTbH 4}(_
b

OEeNCTBYeT Ha NOMeLLEeHHbIN B Hero 3apsag 8- 107 Kn ?
A)0O,5mMH B)2mH C)15mMH D)2,5mH E)32wmH

3. [IBa oguHaKoOBbIX MeTarfiM4eckux wapa ¢ 3apsgamu +1HKn n —-3HKn npu-
Benu B CONMPUKOCHOBEHWE U pa3Benu Ha npexHee paccrosiHue. Kak name-
HUNacb cuna ux B3aumoaencTBmAa?

A) yBenmumnack B 3 paza  B) ymeHbwwmnack B 3 paza C) yBenuuunack B 9 pa3

D) ymeHbwmnack B 9 pa3  E) He nameHunnaco

4. dnekTtpockonbl B n C Ha3nekTpu3oBaHbl 3apAgaMy NPOTUBOMOJSIOXKHOIO
3Haka. Mpu npubnmxeHMN Ha3NEeKTPU30BAHHOM Nanoyvku A K afieKTpockony
B ero nucTouku cxogAaTca, a npyu npuénmkeHum nanoyvku D kK anekTpockony
C ero nMCTOYKM pacxopAaTcs.

3T0 NpomcxoauT NOTOMY, YTO:
1 — anekTpuyeckme 3apsabl Ha nanoyvkax A n D pasHOMMEHHbIE.
2 — aneKTpu4eckue 3apsabl Ha nanoyke A n anektTpockone B ogHOMMEHHbIE.
3 — anekTpuyeckne 3apsigbl Ha nanoyke D n anekTpockone C 0gHOUMEHHbIE.

A)1n2 B)toneko2 C)1u3 D)2m3 E)Tonbeko 1
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5. Ha pucyHke n3oGpaxkeHbl He3apsKeHHbIW 3NIEKTPOCKON U pacrnoriokeHHas
BOanu oT Hero NpoBoasLuas nanoyvka M c sapsgom +q (a).

M M
(a) + + + (b) + + +

[ [\

I BOnpoc. Kaknm 3apsgom HasnekTpuayrTcs MeTannmyeckas cdepa anekrpockona
N ero NUCTOYKU Mpu NpUONMXeHUN npoBofsLllern nanodku M c 3apsgoMm +q K
anekTpockony 6e3 kacaHua? (b)
A) MeTannuyeckasi cdepa u NINCTOYUKN 3apaasaTes «+».
B) meTannuyeckas cgepa v IMCTOUKUN 3apsiasiTes «—».
C) meTannuyeckasi cpepa 3apaanTcs «+» 3apsiaoM, a IMCTOYKM «—» 3apsiaoM.
D) meTannu4yeckas cdpepa 3apAanTCcsa «—» 3apaaoM, a NMACTOYKU «+» 3apsaoM.
E) HM 0OWH M3 HUX He 3apaauTcs.

Il BOonpoc. Kakoe aBmxeHne coBepLuaT NMMCTOYKN 3NEKTPOCKONa, eCrnv NPOBOASLLYHO
nanoyky N ¢ 3apsgom —g npubnuants k nanoyke M? (c)

(c) M N
+ + + - - -
+q -q

A) He npounsongeT Kakoro-nMbo ABUXEHUS;

B) ymMeHbLUNTCH yron OTKMOHEHWS NINCTOYKOB;
/_\ C) yBenmMuuTCs yrosn oTKNOHEHUS NMUCTOYKOB.

D) nuctoukn cHavyana pasongyTtcs, NOTOM COMAYTCS;

E) nuctoukn conpyTes.

6. Hannume Ha Tene anekTpuyeckoro 3apsiga q = 8K o3HavaeT, YTo Ha Tene
A) 1,610 nUIHMX 3NEKTPOHOB
B) He xBaTaeT 5 10'% anekTpoHoB
C) He xBaTaeT 8- 10'° anekTpoHOB
D) 8- 10'° nMWHKX 3NEKTPOHOB
E)5-10'° nuwHMX anekTpoHoB
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3NNEKTPUYECKUN
TOK

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.

6.8.
6.9.
6.10
6.11

6.12.
6.13.

ONeKTpUYeCcKni ToK

NcToYHMKM TOKa

OnekTpunyeckas uenb U ee 3NeMeHTbI
[lencTBuS aNeKTpUYeckKoro Toka

Cwuna Toka 1 ee namepeHue

HanpsbkeHue n ero nsmepeHue

anekTpuyeckoe conpoTtuBrieHme. 3akoH Oma
ANs yyacTka uenu

OT yero 3aB1CUT CONPOTUBIIEHNE NPOBOAHUKA?
lMocnepoBaTenbHOe COeAUHEHNE NPOBOLHUKOB
. MapannenbHoe coeanHeHne NPOBOAHNKOB

. Pabota anekTtpunyeckoro Toka. 3akoH [xoyns-
JleHua

MOLLHOCTb 3fIEKTPUYECKOro TOKa
[MprMMeHeHNs1 aNEKTPUYECKOro ToKka 1 ero
OEeNCTBME Ha XNBble OPraHn3mbl
(DononHUTEnNbHLIN MaTepuarn)

» O6obwWwatome 3agaHmsa
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6.1. AneKTpUYeCKnn ToK

OpuH KoHeL, antoMUHUEBOW TPYOKM, 3aKpenneHHOM Ha AMSNeKTpU-
YeCKoW NOACTaBKe, KacaeTcs rnb3bl 13 antoMuUH1eBon donbrn. [Npu
NPUBAVKEHUN K OPYrOMY KOHLY TPYOKM HASneKTpu3oBaHHOW 300HU-
TOBOW Naroyku HabnogaeTcs oTTankuBaHue rmnb3bl OT TPYOKN.

* Kak MOXXHO 00BbACHUTL Habngaemoe ABrneHne? 7

* Y10 AiBNsieTcH ﬂpl/l‘-lVIHOI;I cBe4YeHUs1 HeOHOBOM
WCCNEQOBAHVE-1 naMnLI?

O6opyaoBaHue: Ba 3rekTpoMeTpa ¢ OAMHAKOBbI-

MK cpepamu, ManeHbkas flamnoyka, npunasiHHas K

cepeguHe nNpoBoOSiokM (MPOBOAHUKA), coeanHUTENb-

Hble NpPoBoAa, 3NeKTpodopHasa MallumHa.

Xop paboTbl:

1. Hasanektpusynte metannmyeckue cdepbl rekTpo-
METPOB C MOMOLLBIO 3MEKTPOHOPHON MaLLUHBI OaW-
HaKOBbIMW MO BENMUYMHE 3apsifaMun MPOTMBOMOSIOXK-
HOro 3Haka (a).

2. OTcoeanHmB cepbl OT KOHOYKTOPOB arekTpodop-
HOWN MaLUVHbI U COEAMHMB VX MPOBOJIOKON C Mpwvna-
SSHHOW HEOHOBOW NaMMoYKor nocepeanHe, obcy-
ante Habnogaemoe npu aTom sienenue (b).

O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:

e [ToyeMy Npu coeaVHEHUN HAAMNEKTPU3OBAHHbBIX 31EK- e e
TPOMETPOB MPOBOSIOKON C MpUMasiHHOW nocepeanHe
NamnoyKor AMNEeKTPOMETPbI Paspsannmncs?

¢ B yem nNpuyMHa MrHOBEHHON BCMLILLKM W yracaHus NamnoyKy, NpUnasiHHOM K
NPOBOSOKe, COeAnHsoLLen cepbl aNeKTPOMeTPoB?

MoMeHTabHas pa3psiika HadJICKTPU30BAHBIX IEKTPOMETPOB PU COCAWHCHUH
MX METAUTMIECKHX c(pep MPOBOJIOKOM 03HAYaeT, 4T Chepbl HOTEPSIIU CBOU 3apsi-
JIbl. 3HAYUT, 3TH 3apsibl CBOOOJHO MEPEMECTUIINCH MO MPOoBOJIOKe. [Ipoxoxk-
JICHUE CBOOOTHBIX 3apsI/IOB Yepe3 JIaMITy CTaIO MPUUUHOM €€ CBEUSHHSI.
e Ynopsaoouennoe (nanpasnenmnoe) osurcenue 3apAdCEHHBIX YACMUY HA-
3b616A10M INEKMPUUECKUM MOKOM.
Kak BujHO W3 ompeneneHus, Ui CYIIeCTBOBAHHS HEMPEPBIBHOTO MJICKTPHUE-
CKOTO TOKA B BEIIECTBE HEOOXOMMO BBIITOJTHEHUE OTIPE/ICIICHHBIX YCIIOBUH:
— Hanuyue 8 gewjecmae CNOCOOHbIX Nepemeujamsbcs N0 6Cemy 8euecmay
3apsdceHHbIX Yacmuy (Hocumenetl 3apaoa);
— Ha MU Yacmuysbl 00IHCHA 0elicB08amMb INEKMPUYECKas CUNd,
08UNCYWASL UX 8 ONPEOeNeHHOM HANPAaBIeHUU;
— NPOBOOHUK, NO KOMOPOMY NPOXOOUM INEeKMPUYECKULl mox (cocmoawas
U3 NPOBOOHUKOB INEKMPUUECKAsL Yenb), 00JIHCEeH OblMb 3AMKHYMbIM.
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IepBoe ycioBHE BEIMOMHACTCS UL BCEX HPOBOAHH- (c) Naln
KOB: B METAJTAX HOCUTEIH 3apsijia — C60000HbIE IIeK- “ J f:‘_ S
MPOHb, & B IPOBOASIIMX IEKTPUUECTBO KUAKOCTSIX S Y i ™

— nonodicumenbHvle U OMpUYameibHble UOHbL. ==

JInst BBIMOJIHEHUST BTOPOT'O YCIIOBHS B TPOBOIHUKE (d) e : —
CO3JIaeTCsl AIEKTPUUECKOE ToJie: OecropsgouHoe — T ="
JIBUKCHUE HOCHMTEJIEH 3apsjoB B IPOBOIHHKE (C) ORI I R e

MO/l €MCTBHEM ATOr0 MOJIS NMPUHUMAeT Hampas-

JeHHbIN (ynopsiioueHHbli) xapaktep (d).

B npoBeieHHOM HcCiIeTOBaHNH AIIEKTPHUYECKOE TTOJIE CO3/TaETCsI BOKPYT HADJICK-
TPU30BAHHBIX MeTayunueckux cdep. [Ipu coeaunernn 3tux cdep mpoBoIOKOit
noJie co3naercs U B He. [lox nericTBrUeM BO3HUKIIETO B MPOBOJIOKE MOJISI CBO-
0O/HbIE 2IEKTPOHBI COBEPIIAIOT HAMPABIEHHOE JBWKEHUE OT OTPUIIATETHHO
3apsHKEHHOM cdepsbl K chepe, 3apsHKEHHOH MOJIOKUTEIEHO — IO TPOBOHUKY U
JIAMITOYKE TPOXOJUT ANEKTpruecKuil Tok. OIHAKO ATOT TOK OyAeT KpaTKo-
BPEMEHHBIM — JIaMIIa 3aTOPAeTCs ¥ TACHET B OJTHO MTHOBEHUE: HEUTpaTM3aIius
3aps0B HA METAJUIMYeCKHX chepax MPUBOAUT K HCYE3HOBEHHUIO AJIEKTPH-
YECKOTO TOJISL ¥ IPEKPAIIEHUIO IEHCTBUS SJICKTPUUECKOM CHITbI Ha CBOOOTHBIE
3JEKTPOHBL. B pe3ynbTaTe mnpekpamaercs yrnopsiio4eHHOE JIBUKEHUE 3JIeK-
TPOHOB — IIPEKPAIAETCS IIEKTPUUECKUN TOK.

* 3a nanpaeénenue 2NeKMpuvecKo20 moka YCi08HO NPUHAMO HANPABNEeHUEe GEK-
Mopa HaNpsANCeHHOCMU CYUecmayiouye-

20 8 NPOBOOHUKE INEKMPUYECKO20 NOJIA. (e) ~—® _ g
Hpyrumu cnoBaMu, 3a HanpaeieHue + -—E —8 =
9NIeKMPUUecKo20 MoKa NPUHAMO Ha- -— TS
npasieHue OBUNCEHUS NONONCUMENb- )

HBIX 3apsi008 (NPOMUBONON0NHCHOE HA- Hannasnenue moxa

NpasIeHUI0 0BUNCEHUSL CB0OOOHBIX INeKMPOoHO8) (e).
NMPUMEHUTE U3YYEHHOE

[ ] -
WCCNENOBAHME-2 Ycnosus, HeobxoauMble A5isi BO3HUKHOBEHUS U CY
LLIeCTBOBaHMs1 HeNpPepbIBHOMO ISIEKTPUYECKOro ToKa

3anonHuTe COOTBETCTBYHOLLNE KIETKN OaHHOW Tabnuubl:

[1ns1 BO3HMKHOBEHUS HENPEPLIBHOMO 3M1EKTPUYECKOro TOKa:

O6cyauTe pesynbTaThl UCCrief0BaHUA:
e YTO 03HayaeT BblpaxeHue «INEKTPUYECKUA TOK — YNOPSAOYEHHOE OBWXEHME
CcBOOOAHbIX HOCUTENEN 3apsaga»?
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YTO Bbl Y3HAIIN?

YnopsgoyeHHoe  OBWKEHVE — 3apsPKEHHbIX

HasblBaloT __ . HanpaeneHue arneKkTpuy4eckoro Toka g"'oqEBb'E CNoBA

COBMafaeT C HanmpaBneHMeM B MPOBOAHUIKE. nekrputieckoe none
— CB06GOAHbIE 3NEKTPOHbI

Hocutensmu 3apsiga B MeTannax siBrsoTca _ , a

CB06GOOHbLIN HOCUTENb 3apsaa
B pacTBopax MonoXuteribHble 1 oTpuuaTterbHble SneKTpUYeCKUil TOK

_. HAna  cywectBoBaHNS  HENMPEPLIBHOTO  HanpskeHHOCTL nons
3IEKTPUYECKOTO TOka HEOBXOAMMO HanMuMe: B Yactuua

BELLeCTBE; __, COODLLAOLLEro UM __; 3aMKHYTOCTb  YNopsiAOYeHHOe ABNXEeHUe
NPOBOAHWKA, MO KOTOPOMY TEYET TOK. WoHbI

NMPOBEPbLTE CBOU 3HAHUA

1. C KakvMu ToKkaMu B NPMPOAE U TEXHUKE Bbl 3HAKOMbI? YeM oTnmnyaeTcs oT HUX
MEKTPUYECKUIA TOK?

2. BbINONHEHNE Kaknx yCroBui SBNSIETCS HEOOXOAMMbIM s CyLLECTBOBaHNS
HenpepbIBHOrO 3NEKTPUYECKOro Toka?

3. HanpaBneHue OBMXeHNs Kakux 4acTuL, B pacTBOpax CoBMagaeT ¢ HanpasneHu-
€M 3I1EKTPUYECKOrO TOKa B HUX?

6.2. ACTOUYHUKM TOKaA

OkaszaBLUMCb Ha HEOCBELLUEHHOM ynuue B TEMHOE BpeMA CYTOK, Mbl OCBeELLlaeM
cBOW nyTb, 3NIEKTPUHECKNM d)OHapVIKOM. Ha)kaTnem KHOMK1 Mbl MOXXKEM BKITHOUYUTb
I BbIKIKOYUTb JTaMIMO4Ky (*)OHapVIKa.

e YT0 0bGecneumBaeT NpOAOIKUTENBHOE NMPOXOXAEHME TOKa Yepes NaMnoyky
doHapuka?

e C KakMMu ycTpoicTBamu, obecneynBatoLLMMm co3gaHne HenpepbiBHOMO
SMEKTPUYECKOTO TOKA, Bbl 3HAKOMBbI?

* Y10 obecneumnBaeT HenpepbIBHOCTb

WCCNEAOBAHUE-1 3NeKTpUYecKoro Toka?

O6opyaoBaHue: anekTpodopHasa MallvHa, namna B nat-
pOHe, anekTpu4eckui boHapuk, baTaperika, Knemnkasi neHTa,
coefMHUTENbHLIE MPOBOAA.
Xopg paboThbl:
I atan: 1. ConpukocHyB Apyr C APYroM KOHOYKTOPbI 3MeKTpo-
dopHON MawwmHbl, yoeauTtech B ee HenTpanusaumm. 2. Co-
€[VHUTE KNeMMbl NaMrbl C KOHOYKTOpPaMU 311eKTpOdOpHON
MalMHbI U HadnNeKTpu3yntTe WX BpalleHnem pydkn (a). (b} &
3. OnekTpuaynTe anekTpodOpHY MallvHy C nepepbiBamu
(Npekpallasi BpalleHne pyykn) 1 nNpocregute npoucxoas-
Liee ABreHue.
Il atan:
1. CoeauHute namny u 6ataperiky npoBogamu, kak
nsobpaxeHo Ha pucyHke (b). 2. NpoHabnioganTe aBneHne, Nponcxogsilee npu
COEaVHEHUUN N pa3beMHEHMN OTKPbITLIX KOHLLOB NPOBOAOB.
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O6cyauTe pesynbTaThl UCCrief0BaHUA:

e YTO cTano npuymMHom cBe4YeHUss namnbl Ha NepBOM aTane nccnenoBaHns?

e Kak gonro gnunock 370 cBeveHne? MNouemy?

e UT0 0BecneumBano npoxoxaeHue aneKTPUYeckoro Toka Yepes fnamny Ha BTOPOM
aTane nuccrnegoBaHna?

Ymobvl no npo8OOHUKY NPOOOTIHCUMETLHOE 8PEMST NPOXOOUT INEKMPUUECKULL
MOK, HAOO HEeNpepvleHO CO30a8amb 68 HeM dNleKmpuiecKoe noie. HeodXo0uUMo
obecneuums HenpepuvleHoe HAKANIUBAHUE INIEKMPULECKUX 3apsa008 HA KOHYAX
nposooruxa. C 3TOH 1eTIbI0 UCIIOJIBb3YIOT YCTPONUCTBA, HA3BIBAEMBIC UUCHOYHUKA-
MU MoKa, WA 2eHepamopamiu.

[Tpumepamu UCTOUHHKOB TOKA SIBISFOTCS dTEKTPO(OpHAst MAIlIUHA, PA3INYHbIC
BUIBI OaTapeii (Cyxue ralbBaHU4IeCKUe JIEMEHTHI) (€) Wiu akKymyssiTopsl (d),
TeHepaTop TOKAa C MOCTOSHHBIMU MarHuTamu (e), comneunsie Oatapeu (f) u
UCIIOJIb3yeMbIe B (PU3MIECKUX JIA0OPATOPHSX BHIIPSIMUATEITN TOKA (Q).

(c) (d)

B ucToyHMkax TOka MAYT MPOLECCHI paclpeneseHus 3apsaaoB. B atux npo-
1eccax MEXaHWYeCKas, XMMHUYEeCKast, BHYyTPEHHSSI WM SHEPTHS JII0O0To Ipy-
roro BU/ia MPEBPALLAETCS B JIEKTPUUECKYIO 3Hepruto. Hampumep, B anexktpu-
YECKYI0 SHEPTHUIO MPEBPAIACTCS: MEXaHMUYECKast SHEPTUS — B AJIEKTPOPOPHO
MallMHE W F'€HEepaTope C MOCTOSIHHBIM MarHUTOM; XUMHUYECKas SHEprus — B
AKKyMYJISITOPAX; YHEPTHUs CBETOBBIX JIy4eil — B COJTHEUHBIX OaTapesix.

OaHuM U3 co3nareneil COBPEMEHHBIX MCTOYHMKOB TOKa sBIsieTCa AJec-
canpo BoabTra. OH ycTaHOBUIL, YTO €CIIM MEX]ly METHOM U IUHKOBOM Iljac-
THHAMH IOMECTUTh CMOYEHHYO B KUCJIOTE TKaHb, TO ME/IHAS IUIACTHHA JJIEK-
TPU3YETCS MOJOKHUTEIbHBIM 3apsiOM, a [IMHKOBAsi — OTPULIATENIbHBIM. JTO
03HAYaeT, YTO MPOU3OILIO0 pazdeneHue 3apsa008 MEeXIy miaactuHaMu. Ecnu
COEJIMHUTH 3THU IJIACTHHBI, HA3BaHHbIE 271€KMpoOamu, TIPOBOJHUKOM, TO B
HEM BO3HHMKAET JIEKTPUUECKUN TOK.

AneccaHapo BonbTa

(1745-1827)

UTanbsaHCKNin y4eHbIn.

OpvH 13 ocHoBaTenen y4yeHus ob anektpunyecTee. B 1800 rogy
N3roTOBWUI 2asib8aHuYecKul anemeHm, paboTalowmni Ha
OCHOBE XMMWYECKOWN peakuunun.
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* [louemy B U3roroBjieHHOM BosibTa HCTOYHHKE TOKA
NMPOMCXOAUT pa3jesieHue 3apsaoB?

N3 onbITOB CTANI0 MMOHATHO, YTO MEIHBIN 3JIEKTPO/I, BCTYIIUB B XUMHUUYECKYIO

PEaKUHUIO C KUCIIOTOW, TEPSET AIEKTPOHBI M AJIEKTPU3YETCS IMOJIOKUTEIbHBIM

3apsiioM. [{MHKOBEII ke AIIEKTPo;], HA000POT, BCTyMasl B

pEaKUUI0 C KUCIIOTOW, IOJIy4aeT OT HEE AJIEKTPOHBI U (h) @

AIIEKTPU3YETCSI OTPULIATENILHBIM 3apsA0M. DTH 3JIEKTPO-

bl HA3bIBAIOT HNOMIOCAMU UCMOYHUKA MOKA — COOT- o' 1l
BETCTBEHHO n0.10ocumenvHuvim 1 ompuyamenvroim (h).

Takum o6pazom:
® B ucmounuxkax moxa npoucxooum paszoenexue 3apsi-
008: NOJNOdNCUMENbHbIE 3apsA0bl HAKANAUBAIOMCSA HA
O0OHOM U3 €20 NOIHCO8, OMPUYAMeNbHble — HA OPY2OM.
Hcmounux moxa, npuHyun pabomvl KOMopo20 OCHO8AH HA XUMUYECKOU
peaxyuu, Hasvieaemcs 2anbeaHudeckum znemenmom. OH Ha3BaH B YECTb
UTAIBSIHCKOTO y4ueHOro Jlynmxu ['anbBanu, KOTOPBIM BO BpeMs IPOBEACHUS
AKCIIEPUMEHTOB HaJl )KUBOTHBIMH OOHAPY’KUJI SIBJIEHUE 3JIEKTPU3ALlUU, BO3-
HUKAIOIEE TIPU COKPALLIEHUH MBIIIII.
["anpBaHMYeCKUE 3JIEMEHTHI SBJISIOTCS OJHUMHU M3 CaMbIX IIUPOKO HCIIONb-
3yeMbIX MICTOUHHUKOB TOKa Ha CErOJIHAIHUM JEHb — 3TO U3BECTHBIE BaM OaTa-
PEHKH U aKKyMYJISITOPHI.
CoBpeMeHHbIN CyXOl TAJIbBAHUYECKUN AIEMEHT COCTO-  Cxema ranbsaHmnye-
UT U3 IIUHKOBOTO cocyja (1) u BCTaBJICHHOTO B HETO  CKOro afieMeHTa
YTOJBHOTO CTEpkKHS (2). YTOJNBHBIH CTEpKEHb MOME-
1IaeTcsi B MOJOTHSHBIM Memouek (3), 3aroiHEHHbIN
CMECHIO OKCHMJIa Maprania u yris. Memouek okpyxken (i) .
KIeicTepom (4), MPUrOTOBIEHHBIM U3 MYKH U pacTBOpa [ 1
HamaTelps. L{MHKOBBIN COCy[] IIOMEIIAETCs B KapTOH- i3
HYI0 KOpOOKY (5) u 3anuBaeTcs CBEpXy CIOEM CMOJIbI.
B pesynpraTre npoucxondliedl BHYTPU TIajlbBaHU4YE-
CKOT'0 3JIEMEHTa XUMUYECKON PEAKIIMH YTOJIbHBIN CTEP-
JKE€Hb CTAHOBUTCS MOJIOKUTENIBHO 3apSKEHHBIM, a IIUH-
KOBBII COCYJl — OTPULIATENIBHO 3aPSKEHHBIM (i).

| -]

MepBbIn B MUCTOPUM «raribBaHUYECKUIN SfIEMEHT»
6bin n3rotoeneH 3a 2000 net oo poxaeHus J1.Manb-
BaHu B bargage.
OTOT anemMeHT, oObHapYyXeHHbI BO BpeMs NPOBEAEHMS apXeoro-
rmyeckmnx packornok B 1938 rogy, COCTOSAN U3 Xene3Horo n MegHoro
NPOBOAOB, 3aKPENMEHHbIX B KPbILLKE U3 IYCTOW CMOJbl U MOMELLEH-
HbIX BHYTPb Kepammnyeckoro cocyaa. ApxXeonoru cumtairT 3TOT
«ranbBaHUYeCKUI 3NEMEHT» CaMblM APEBHUM UCTOYHUKOM 3reK-
TPUYECKON 3HEPTUN.
Appec: www.factruz.ru/history_mistery/baghdad-battery.htm
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NMPUMEHUTE N3YYEHHOE
WCCNEOOBAHUE-2 | « «BkycHas» 6aTapeiika

O6opynoBaHMe: NMMMOHbI (2 WT.), MEAHbIA U LMHKOBbIN
nposofa (aneKkTpoabl), ANEKTPOHHbLIV BONbTMETp (4yBC-
TBUTEMbHBIN NpUBOpP, ONPEeAensoLWMN HanMyne aNekTpu- r
YeCKOro Toka B MPOBOAHUKE), COeAUHUTESNbHbIE NPOBOAA.
Xopa paboThbl:
1. N3roToBbTE «ranbBaHUYECKNIA ANIEMEHT», BOTKHYB B
FNIMMOH Ha HEKOTOPOM PacCTOSHWM OpYr OT Apyra
MEeZAHbIN N LWUHKOBbLIA 3NEKTPOAbI.
2. MNMpucoenH1B NpoBOAA AMEKTPOHHOIO BOMbTMETPA K «3MeKTpogamy,
npoBepbTe, AENCTBYET UNN HET «raribBaHUYECKUIN SNIEMEHTY.
O6cyauTe pe3ynbTaTbl UCCNegOBaHUA:
e PasbsacHuTe NnprHUMN paboTbl rarnbBaHUYECKOrO SreMEHTA, M3rOTOBIIEHHOTO U3 MIMMOHA.
e MOXHO NN M3roTOBUTL rarnibBaHUYECKUIA reMeHT 13 apyrmx dpykros? OteeT oboc-
HyWTE.

YTO Bbl Y3HAIIN? KNIOYEBBIE CJIOBA

Ons HenpepbIBHOrO MPOXOXAEHUS __ MO MPOBOAHUKY  YeTouHMK Toka
HeobXxoaMMOo HenpepbIBHO co3aaBaTtb B Hem . C aTon 3nekTpuueckoe none

Lenbio MCMOomMb3ylTCs YCTPOMCTBA, HasblBaemble PaspgeneHune 3apsgoB
unu . B uctovHukax Toka npoucxoant . dneKkTpuyecknm Tok
FeHepaToOp

NMPOBEPLTE CBOU 3HAHUA
1. B YyeM 3aknoyeHa porb UCTOYHMKA ToKa?
2. Ha pucyHke n3obpaxkeHa cxema yCTaHOBKW,

PErMcTpUpYoLLEN 3eMMETPsICEHME. L T

B pesynbTaTte COTpsiCeHUIN YCTaHOBKM, NPOUCX0as- ) \E

LUMX B MOMEHT 3eMIETPSICEHNS, Ha MOBEPXHOCTU Xuakoets |
XKMOKOCTM 0Bpa3yeTcs BOMHa U KOHELL AreKkTpuyec- -

kou uenu M kacaeTcs MOBEPXHOCTU XKMUOKOCTHU.

| Bonpoc. Ha 4yem ocHoBaH npuHUuN paboThbl 11+ @
yCTaHOBKMN? | . Sbesioe

Il Bonpoc. Kakylo XMAKOCTb HENb3sl UCMOSb30-
BaTb Ansl paboTbl yCTAHOBKM B MOMEHT 3eMIIETPSACEHNA?
A) Mopckyto Bogy
B) ykcyc
C) noacnatleHHyto Bogy
D) muHepanbHyto Boay
E) kucnyto Boagy

3. Kakve npeBpalleHus 93Heprum nponcxoasaT B UCTOYHMKAX Toka?
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6.3. AneKkTpuyeckas Luernb U ee 3fIeMeHTbl

OOHUM 13 HEOGXOAMMBIX YCIIOBUI HEMPEPLIBHOTO NMPOXOXOEHNUS 3NEKTPY-
YecKoro Toka Yepes Npon3BOoJSIbHOE YCTPOMCTBO SABMNAETCS 3aMKHYTOCTb
3MNEKTPUYECKON Lienu, YacTbo KOTOPOro SBMNSETCS 9TO YCTPOWCTBO.

e Kak MOXXHO onpegenuTb, 3aMKHYTa anekTpuyeckas Lenb Ui HeT?
e /13 Kaknx anemMeHTOB MOXeT COCTOATb aneKkTpuyeckas Lenb?
e [puBeanTE NPUMEPHI AMEKTPUYECKUX Lienen B BbITy.

* Y10 06Lero y cuctembl BOAOCHaGXeHuUs

MCCIEOOBAHUE-1 b
W 3neKTpu4eckon uenn?

1 n
Ha pucyHke L P @) m —
n3obpaxeHbl ToHKas ’

CXEeMbl CUCTEMBI ?S{,‘gg“pa?‘”a"
BOZOCHAGKeHMS U
npoCTOM anekTpu- | _{ BeHTub

y : F ,_
Yyeckow Lenw. f q s
|
¥ Hacoc

OGcyauTe pesynbTaThl UCCIieAOBaHUA:
o Kakve gyHKUMN cMCTeMbl BOOOCHAGKEHNS 1 3NEKTPUYECKON Lienn ABMATCS

CXOXUMU?
¢ Kakune ycrnoBums JOSMKHBI BbINMOMHATLCS, YTOObI 9TU cUCTEMbI DYHKLMOHMPOBANn?

e Y10 0becneumBaeT becnepeboHoe Te4eHne Boabl U 3NEKTPUHECKOro ToKa B COOT-
BETCTBYHOLLMX cUCTEMaxX?

e Kakoli y4acTok okasblBaeT COMpOTUBEeHNe CBOGOAHOMY TeYeHUto Boabl B
cucTemMe BOAOCHaGXKEHMS1 U COOTBETCTBEHHO MPOXOXKAEHUIO 3MEKTPUYECKOrO
TOKa B anekTpuyeckon uenu? MNovemy?

e B yem rnaBHoe oTnUYMe 3TUX CUCTEM?

DNeKTpUYECKUi
KAtoY

bartapena

SHCKTpI/I‘-IGCKaﬂ LCIb MOXKET COACPKATH Pa3JIMIHBIC SJICMCHTBI:

1) UCTOYHUK TOKa;
2) noTpeOuTeNb MEKTPUUECKOM SHEPTUH (J1aMIIa, SIEKTPUUECKUI 3BOHOK,

ANIEKTPUUYECKUI HarpeBaTeb, TENEBU30P U JP.);

3) DJIEKTPUYECKUI KITFOY;
4) aneKTpOU3MEpPUTENbHBIE TPUOOPHI (aMIIEPMETP, BOIBTMETP U JIP.);

5) coequHUTENBHBIE ITPOBOJIA.
HcTOoyHMK TOKA, 3JIEKTpUYECKasl JamIia U K04, COSAMHEHHbIE MPOBOAAMH,
COCTABIISAIOT MPOCTYIO JIEKTPUUECKYIO LeTb (a). Kitrou sBisieTcst ycTponucTBOM,
CHOCOOHBIM B JIFOOON MOMEHT MOJKITIOYUTH MOTPEOHUTENh K AIEKTPUYECKOM

OECIIN 1 OTKIIFOYUTD €T0.
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Jlamma cBeTUTCS, TOJBLKO €CliM 1enb 3aMKHyTa (b). DieMeHThI 3Toi 1enu Ha
cXeMax M300pakaroTCs ONPE/ICIICHHBIMU YCIIOBHBIMU 0003HaueHHUsIMH (€ U d).
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Knioy 3aMKHYT
Knitoy pa3soMKHYT

BHumaHue! Onektpuyeckas Lienb cObMpaeTcs TONbKO NPU Pa3OMKHYTOM MOJSoXe-
HUK Kntoya!

B Tabmune 6.1 mpuBeneHB! yCIOBHBIE 0003HAYEHUSI AJIEMEHTOB, KOTOPHIE
HanboJIee YacTo UCTIONB3YIOTCS B CXEMaX JEKTPHUUECKUX IIeTICH.

Tabnuua 6.1. YcrnoBHble 0603Ha4YEHMSA HEKOTOPbIX 3NTIEMEHTOB 3NEKTPUHECKON LIenK

DJIEMEHTHI SJICKTPUICCKOM 1IeTIH YcioBHOE 0003HAUCHUE
l"anpBaHMYECKUH 2IIEMEHT —|I—
CoennHeHue MPOBOIOB
KI1eMMbI HCTOYHUKA TOKa 5 o0—

DJICKTPUYCCKUI | 8 PA3OMKHYMOM NOJLONCEHUU

KIIIOY: 6 3AMKHYMOM NOJOANCEHUU _/L

DneKTpudecKas Jamma

Bartapest 21IeMEHTOB HIIH aKKYMYJISITOP —I F-- -I -
Awmnepmerp —@—
BoasT™merp —@—
Konpnencarop ——
Pesuctop ——1—
DIIEKTPHYECKHI 3BOHOK _a
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Peocrart _&1

[naBkuii NpeI0XpaHKUTENb ——
HarpeBaTenbHbIi SeMEHT —TTT+
3azeMieHue

(coemuuenune ¢ 3eMIicii)

AnTenHa

L
ONeKTpoABUTaTENb —@—

Kaxias 3aMKHYyTast 37eKTpryecKas 1Ielb COCTOUT U3 JIBYX YacTel: grewnei u
eHympenneti. Buewinoio uacmu 1NN COCTABIISIOT M10JICOSTUHEHHBIE K KJIEeMMaM
HCTOYHHMKA TOKA COEAMHUTEIbHBIE MPOBOJA, DJIEKTPHUUECKHE MOTPEOUTENU U
U3MepUTEIbHbIE IPUOOPLI. BHympennss uacme N HAXOIUTCSI BHYTPU UCTOY-
HUKa Toka. Ecu iens 3aMKHyTa, TO uepe3 BHEIIHIOK YacTh LEMH TPOXOIUT TOK,
KOTOPBII NPUBOAUT B JieiicTBHE nOTpeduTeu. Vcnonp30BaHne AIeKTPHYECKON
SHEPruM B LETU JOJDKHO MPUBECTU K HEUTpaU3aLMU IEKTPUUECKUX 3apsi/IOB
Ha IOJIF0CAX UCTOYHHUKA, OJJTHAKO 3TO HE MPOMCXOJANT, TaK KaK BHYTPU MCTOY-
HUKA TOKa IIPOUCXOIUT HEMPEPHIBHOE pa3ICICHUE SJIEKTPHUUECKUX 3aps0B U Ha
TIOJIFOCAX MOCTOSIHHO HAKAIUIMBAOTCS 3apsbl pa3HbIX 3HAKOB.

NMPUMEHWUTE N3YYEHHOE

WCCNEQOBAHME-2 * HapucyiTe cxemy aneKkTpu4eckon uenu
KapmMaHHoro coHaps

O6opyanoBaHue: n3obpaxeHne KapMaHHOro oHapsi B ———

paspese. )

Xopa paboTbl: vcrionb3ys Tabnuuy 6.1, Hapucyiite cxemy 7

3NeKTprYecKon Lenn goHaps.

O6cyauTte pe3ynbTaTbl UCCNEefOBaHUA:

e /13 Kaknx areMeHTOB COCTOUT aneKkTpryeckas Lenb
KapMaHHoro oHaps?

YTO Bbl Y3HAIIN?

OpHUM 13 HeoGXoAMMbIX ycroBuii cyliectoBaHusi _ KITIOYEBBIE CITOBA
SIBMAETCA 3aMKHYTOCTb __ , Yepes KOTopyto rnpoxoaut  YCrnoBHoe o6o3HaueHue
TOK. QneKkTpuyeckas Lienb MOXEeT COCTOSATb U3 pasnuy- BHewHAA YyacTb

HbIX __. OnNemeHTbl, COCTaBMsoLLME IMEKTPUYHECKYIO AnemeHT

Lenb, u30bpaxaloTcss Ha oxemax _ . 3aMkHyTas AnekTpuyeckas uens

BHyTpeHHsAsA YacTb

arneKTpuyeckas Liernb COCTOUT U3 ABYX YacTel: ShakTpUdsckUilTol
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NMPOBEPLTE CBOU 3HAHUA
1. B kakom cnyyae 0603Ha4YeHNSA 3NIEMEHTOB LIENW COOTBETCTBYIOT HAa3BaHNAM?

ranl::;l?_lil-l:ﬂl/lekffKMﬁ Jlamna PaSCI)(I\;IIggTbIIZ Pesunctop Peocrat
v = | —Q—| 5 | -
8| - | = | —R—
c) -+ —R— | |
o 4 | — | -+
o 4 | = | H-

2. HapucoBaB Ha gocke anekTpuyeckue uenu,
COCTOALLME N3 OANHAKOBbLIX 3NMEMEHTOB, Yuu-
Tenb obpaTunca K Kraccy C Takum BOMPOCOM:
«YTO Bbl MOXeTe ckasaTb 06 aTUX Lensax?»

. D Torpyn: — o 1-n
AitHyp: — Jlamna Bo 2-# Lenu ToK He HaspuH: — B obeux
Lienv CBeTUTCSA spYe. NPOXOANT. Lenax npoxoauT
OJVHaKOBbIN TOK.

Fj ol

* Yei oTBET BbI
cuutaeTte
BEpPHLIM?
Mouemy?

3. Kakas 4vactb SﬂeKTpVI‘-IeCKOﬂ uenu, ﬂpMBeﬂeHHOVI Ha PUCYHKEe, npenAaTcTeyeT
CBEYEHUI0 Namnbl?

. o= YacTtb coegnHeHust Mcnonb3yemoe Terno
I 1 4 CnnyeyHasi Kopobka
MeTannumyeckunin CTep>xeHb
3onoToe KonbLo
l 2 S CTEeKro 04KOB
E 6
I -

"pndpens kapaHgawa
MeHonnact

DO | WIN[—~

A)1ubd B)3,4u6 C)2,5u6 D)3,5u6 A)1,4n6
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6.4. leucTBUA INEKTPUYECKOro TokKa

Ha Bonpoc yuntens «Moyemy L dTOBH!
HUTb Hakana BHyTPY Namnbil Annyp: enme Obino
M3rOTABNMBAIOT B BUAE conpoTven
crnMpanu?» HekoTopble 13 ponbLnM?
YUEHUKOB OTBETUMM
cnegyrowmm obpasom: Ney; na: (y;
N pan: 100D . Obing 6oneeo5bl OHa
oy 0\\’—\3 BMeu_\anaCb MPoyYHoys,, "
namny” \

e KTOo 13 y4yalnxca BepHO OTBETUIT Ha BOI'IpOC?
e Kakne gencreusi ANEKTPUYECKOIo TOKa HabntogatoTca npu
CBEYEHMM 3TOM Namnbl?

DNEKTPUYECKU TOK MOYKHO OOHApyX HUTh MO €ro JEHCTBHUSIM, HMIMPOKO HC-
II0JIB3YEMBIM Ha IPAKTHUKE.

* CBeTOBOE U TEII0BOE 1€ CTBUS IJIEKTPHYECKOI0 TOKA

OTH AeHCTBHS SNIEKTPHUUECKOTr0 TOKA HATJISIIHO HAOII0JaIiCh BaMU B HCCIIe-
JIOBAaHWM IIETIE C JaMIION HaKaJIWBaHHUS:
HHUTH HAaKaJIa JIAMITbI, Yepe3 KOTOPYIO MPOXo-
JIIT TOK, M CBETUTCS, U HarpeBaercsi. CBeTo-
BOE JICHCTBUE TOKa OBLIO MCCIIEIOBAHO MHO-
ruMu yaeHbIMA. Cpeli HUX MOXKHO OTMe-
TUTh UTAIBSHCKOTO yueHoro A.BombTa,
pycckux m3obperateneir B.IlerpoBa (oTk- (b)
pbiTue anekrpuueckor ayru) u  I1.516m0u-
KOBa (pa3paloTKa 3IEKTPUUECKON Tyru AJIst
OCBELIEHMs1), aMEPUKAHCKOTO M300peTaTes
T.Omucona (M300pes COBPEMEHHYIO JIAMITY
HakajauBaHus). Pe3ynbraroM uX wuccueno-
BaHUM SIBJISIETCS CO3IaHNE PA3JIMYHbIX BUJIOB
OCBETHUTEIILHBIX J1amIl (a).

TennoBoe eiicTBHE EKTPUIECKOTO TOKA MCTIONIB3YETCS B HArpeBaTEIbHbIX
ANEKTPUUECKUX MpUOOpax (Hampumep, B YaWHHUKAX, OTOMMTEIIBHBIX MPHOO-

pax u 1p.) (b).
* XuMunueckoe JeliCTBHE JIEKTPUIECKOT0 TOKA

DT0 IelicTBUE TOKA JIETKO HAOIIOIAaeTCs IPH MPOXOKICHUH TOKA Yepe3 BOJ-
HBIE PACTBOPHI PA3IMYHBIX BEIIECTB.
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Bo3HukaeT nu xummn4eckas peakuusa no

MCCNEOOBAHUE-1 N 5
AeNCcTBMEM 35IeKTPUYECKOro ToKa?

O6opyaoBaHMe: UCTOYHMK TOKa, KoY, ABa rpaduToBbIX (YrofibHbIX) 3nekTpoaa

(3Tn anekTpoAbl HEe BCTYNalT B XMMUYECKYIO peakumnio ¢ pacTBOPOM), CTEKMSHHBIN

cocyn C BOAHbIM pacTBopom xnopuaga megum (lI), namna B natpoHe, coeauvHu-

TenbHble NpoBoaa.

Xopa pab6oTbi: 1. OnycTuB anekTpoabl B (c)

cocyn ¢ pactBopoMm, cobepute nsobpa- .

XEHHYIO Ha pUCYHKe Lenb (c).

2. 3aMKHWTE KINoY: MpW 3aXnraHum

namnbl BHUMAaTernbHO crieguTe 3a

ABMEHVAMW, NMPOUCXOAALLMMMU C INEK-

Tpogamu 1 pacTBOPOM.

O6cyauTe pe3ynbTaThl UCCef0BaHUA:

e Kakve nsameHeHuns Habnoganmcb Npy 3aMblkaHWM KloYa C Havanom CBeYeHns
namnbi?

e K kakomy MONtoCy UCTOYHMKA COEAVMHEH 3NEKTPOA, Ha MOBEPXHOCTU KOTOPOro
obBpasyeTcs 0cafokK, a K Kakomy Morocy COeAMHEH 3NeKTpos, Ha KOTOPOM
0bpa3sytoTcs ny3blpbku rasa?

e Kakvie MOXHO BbIABVHYTb NPEANONOXEeHNs O NpUYMHax HabnwaaembiX SBIEeHUA?

[Ipy TpOXOKIAECHUH FNEKTPUUECKOTO TOKA Yepe3 BOJHBIE PACTBOPHI Pa3jIvy-
HBIX BEIIECTB, HA MOBEPXHOCTU MIOMEIICHHBIX B HUX AJIEKTPOIOB 00pa3yercs
HOBOE BEIIIECTBO: B PE3yJIbTaTE XUMUYECKON PEAKIINH YaCTHUIIbI TBEPIBIX TE,
coOupasich Ha MOBEPXHOCTHU AIIEKTPOJIOB, 00Pa3yIOT CIIOH, a BBIACISIOMIUNACS
B BHUJIC TTY3BIPKOB T'a3 MOJHUMAETCS Ha MMOBEPXHOCTH KUJIKOCTU. B uccieno-
BaHWU BBl MOIVIM HAOMIOJATh ATO: U3 PACTBOpA BBIACISETCA M OCENaeT Ha
MMOBEPXHOCTH IEKTPOAA, COEJUHEHHOTO C OTPHUIATEIbHBIM ITOJIFOCOM UCTOY-
HUKa, HOBOE BELIECTBO — M€Jlb. B pe3ynbTaTe 3TOT 3JIEKTPOJ MOKPHIBAETCS
0CaJIKOM OpaHeBoro mnBeta. OKOI0 3JEKTPOIa, COSAUHEHHOTO C TOJIOKH-
TEJIbHBIM TMOJIOCOM UCTOYHUKA, HaOII0AaeTcs 00pa3oBaHuUe My3bIPHKOB XJIO-
pa (4yBCTByeTCs €ro crnenupuiecKuid 3amax), MOJHUMAIONIINXCS K TIOBEPX-
HOCTH JKUJIKOCTH.

e [Ipoyecc svienenus gewyecmea Ha 1eKMpooax npu npoxXoHCOeHuu moxa
uepes pacmeop Ha3vl8aAemcs 3A1eKmpoIU3OM.

C noMouIpl0 MpoUEcCOB AMEKTPOJU3a OCYHIECTBISIOTCS XPOMHUPOBAHUE M
HUKEJIUPOBAHUE H3AeNUi. XUMHUUYECKOE JICMCTBHE TOKAa MPOSBISIETCA U B
razax. Hampumep, B rpo3y B BO3AyXe OLIYyIIAETCs 3arax 030Ha (0301 — 0cobast
dbopma KuCI0poaa, €ro MOJIEKyJIa COCTOMT U3 TPEX aTOMOB Kuciopoaa: 03).

XuMuyeckoe JeiicTBUe Toka HabmogaeTcst He Bcerna. He Bcerma HaOumro-
JIAeTCsl ¥ TEIUIOBOE JCHCTBUE TOKA, HAIPUMED, TIPH MPOXOKIACHUHU CIIa00TO
TOKa Yyepe3 XOPOLIO IMPOBOIALLYIO AJIEKTPUUYECTBO MEAHYIO ITPOBOJIOKY B HEM
HE 4yBCTBYETCS TEIUIOBOE JCHCTBUE.
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e CyuiecTByeT JiM TaKoe JAecCTBHE TOKA, KOTOPoe Hal/r1aercst
Bcerjga?

UCCINEOOBAHME-2 » MarHuTHOe fieficTBMUe TOKa

O6opyaoBaHMe: NCTOYHMK TOKa, KItoY, 6onbLuon reo3ab (150 mm), menkue reo3am

(5-6 wT.), namna B NaTpoHe, cCoeaMHUTENbHbIE NPOBOAA.

Xop paboThbi: (d)

1. OgvH 13 NPOBOOOB HaMOTanTe
Ha 6onbLUon rBo3dp U Npu pa-
30MKHYTOM KrtoYe noacoeamHu-
Te ero K Lienv BMecTe C ApyrimMu
aneMeHTaMu.

2. PaccbinbTe Menkue rso3gn Ha
MOBEPXHOCTM cTona v npuonu-
3bT€ K HUM OOnbLUOW rBO3Ab C
HaMOTaHHOW MPOBOSIOKOWN, Kaca-
ACb UX.

3. 3amMKHMTE K04 M MoBTOpPUTE
onbIT. ObcyauTe Habnogaemoe
aneHue (d).

O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:

e Habntoganucb nn kakne-nmbo siBNeHns B LIENU Npy NPOBEAEHNM ONbiTa C Pa3oMK-

HYTbIM KIOYOM?
e Kakne OencTBumsi SNEKTpUYECKOro Toka Bbl Habntoganu nocre 3amMmbiKaHus Krnova?

Eure oqauM geicTBUEM AIEKTPUUECKOTO TOKA SIBJSIETCS €0 MAarHUTHOE JICH-
CTBUE. B omuauyue om Opyeux 0eticmeutl MazHumHoe oeticmaue nposeisemcs
6cezoa. 1o 3T0i MpuUMHE OHO UMEET IIKUPOKOE MPAKTUIECKOE TPUMEHEHHE:!
MPHUHIIAT PAOOTHI AIIEKTPOU3MEPHUTEIBHBIX TIPUOOPOB, IITEKTPUUECKUX 3BOH-
KOB, TesnerpadHbIX anmapaToB (MCIOIb30BATUCH B TIPOIIOM) M UCIIOIb3Yye-
MBIX Ha METAJUTyPrHYeCKHX 3aBOJIaX MArHUTHBIX KPAaHOB OCHOBAaH Ha Mar-
HUTHOM JICHICTBUH 3JIEKTPUUECKOTO TOKA.

NMPUMEHUTE U3YYEHHOE

UCCNEOQOBAHMUE-3 * MarHnTHOe aencTBUe TOKa nposBnsdeTcs
Bcerga

O6opyaoBaHMe: MCTOYHUK TOKA, KIOY, JlaMna B NaTpoHe, COeAUHUTENbHbIE

npoBofa, koMnac, Krerkas fneHra.

Xoa paboTbi:

1. MNpun pazoMKHYTOM MOSIOXKEHUN KrkoYa pacrnonoXmMTe KOMMac OKOMo NPOBOAHMKA U
[0XONTEeCb YCTaHOBMNEHUS ero CTPErKU B eCTECTBEHHOM MOSOXEHUN (CUHUI KOHELL
CTpenku ykasblBaeT Ha ceBep) (e).

2. 3amKkHUTE KMo 1 cneauTe 3a npovcxoaswmnm asrieHnem (f).
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(e)

: D9
O6cyauTe pe3ynbTaTtbl UCCNefOBaHUSA:

e Kaknm siBneHnem conpoBOXaarnochb NPOXOXAeHWe 3NeKTPUYEeCcKoro Toka no
npoBoAHuKy? OTBeT 060CHYITE.

YTO Bbl Y3HAJIIN?

[MpoxoxgeHne __ no NPOBOAHWKY COMPOBOXAAETCH

pasnuyHbiMK ero gencremamn. B pabote anektpu- KIIOYEBBIE C/TOBA
YeckMx namn W HarpesaTenen LUMPOKO MCNOSb- R e
3ylOTCS __ U __ TOKa. __ TOKa oBHapyxuBaeTcs npu SreKTpNyeCcKMil TOK
NPOXOXAEHUN 3MNEKTPUYECKOro Toka Yepe3 BoAHble MarHuTHoe aeiicTBMe
pacTBOpbl pPa3finyHbIX BELLECTB. EAnHCTBEHHbIM Xumunyeckoe genucreue
OencTemem, Bcerga COnpoBOXAAKLWUM 3neKTpuye- TennoBoe gelicTBue
CKWUI TOK, SIBMSIETCA ero .

NMPOBEPLTE CBOU 3HAHUA

1. Kak MOXHO onpegenutb, NpoxXoauT MO NPOBOAHMKY 3MEeKTPUYECKU TOK Unu HeT?
2. MNpueeguTe NpyMepbl TENMOBOrO N XMMUYECKOro AeNCTBUS NEKTPUYECKOro ToKa.
3. B yem rnaBHOe OTNUYME MarHUTHOrO OENCTBUSA TOKa OT APYrUX ero 4encTsun?

4. Kakoe feficTBre ToKa OBHapY>XMTCS NPU NPOXOXAEHUM ToKa Yepe3 MOPCKyHo Boay?

6.5. Cuna Toka u ee usmepeHue

Ha pucyHke npuse- 1 2 3

[EHbl CXEMbI TPEX

3NEeKTPUYECKUX )
Lenen, cogepxa- ® . ® @

LLMX OOHY U Ty Xe

namny.

¢ B kakom cnyyae namnoyka cBeTuT apye? Noyemy?

*B uem NMPUYNHa OTIINYUNA APKOCTU CBEYEeHUA

NCCIIEOOBAHMUE-1 namn?

O6GopynoBaHMe: UCTOYHMK TOKa, KIoY, ABe pasHble namnbl (2 BT n 4 BT), coegnHu-
TenbHble NpoBoOAa.
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Xop pa6oTbl: 1. CobepuTte anekTpnYeckyto Lenb Ha

OCHOBE [ aHHON cxeMbl (a).

(a)

2. 3aMKHUTe KoY M NpoHabnganTe ceBeveHme namn

(b).

O6cyauTe pe3ynbTaThbl UCCNefOBaHUA:

o I'Io-|e|v|y pas3Hble Nnamnbl, NOAKIMYEHHbIE K OOHOMY
N TOMY Xe UCTOYHUKY TOKa, OTIINHaKTCA APKOCTbHO

cBeYyeHusa?

¢ K kakum BbiBOgaM npunBoanT nccrnegosaHmne?
Bbickaxunte cBon npeanornoXeHua.

Jnst cpaBHEHHUSI M BBIYMCIICHUS BEJIMUMHBI SJIEKTPUYECKOTO 3apsiia, TPOXO-
SAIIETO 4Yepe3 IOINEePEeYHOEe CEUYEHUE MPOBOJHMKA 3a JAHHBIM IPOMEKYTOK
BPEMEHHU, UCIIOJIB3YETCS PU3NUYECKasi BEIMUNHA, Ha3bIBAEMas CUIOL MOKA:

dopmyna

EpuHuua namepeHus

rae I — cuna Toka, q — Benu4KMHa
3aps/a, NPOLIEALIEro Yyepes3 Mnole-
pe4yHoe CeYeHHE NPOBOJHHMKA 3a
Bpem t.

_ gl _Ka
[ =lgp=17

Emununeit namepenus cunsl Toka B CU sBmsercs
amnep (1A4).

= 1A.

OnpepeneHue

OnpepeneHne

Cuiia Toka — cKasipHasi BEJIMYH-
Ha, YHCICHHO paBHAs BEINYUHE
JNIEKTPUYECKOTO 3apsifa, IPOXo-
JSIIEr0o Yepes3 MONepevHoe ceye-
HHE MPOBOJHMKA 32 OJIHY CEKYH-

zIy.

Omun amnep (1A) —3To cuiTa TaKOTO MTOCTOSHHOTO TO-
Ka, KOTOPBIX MpoTeKas 10 IBYM OSCKOHEUHBIM TTapa-
JICJIbHBIM TTPOBOJHHKAM, HaXOOAMIMMCA B BAKyyME Ha
paccTostHUM | M JIpyT OT JpyTa, BBI3BIBACT Ha KAXKIOM
Y4aCTKe 3THX MPOBOHUKOB UTMHOM | MeTp B3aumMoeii-
ctBue ¢ cutoit 2+ 1077 H.

Enununa cumibl TOKa Ha3BaHa B 4eCTh (PAHIIY3CKOTO y4eHOTro AHape Amre-
pa u siBIsieTcs ofHOM n3 ocHOBHBIX equHull CU. Ha nmpakTuke ucmoiab3yroTcs
JIpOOHBIE ¥ KPaTHBIE 3HAUYCHUS €MHUIIBI CHIIbI TOKA!

1MA = 10734;

(1775-1836)

1MkA = 107%4; 1kA = 103A.

Anpgpe Mapu Amnep

PpaHLYy3CKUN YYEHbIN.

OpuH 13 ocHoBaTernewn y4eHns 06 anekTpuyecTse U MarHeTusme.
YcTaHOBUN 3aKOH B3aMMOAENCTBUS NPOBOLHNKOB C TOKOM (3aKOH
AmMnepa), U3rotoBusn pasnuyHble Npubopbl C UCMONb30OBaHMEM
MarHUTHOTrO AENCTBMS NPOBOAHUKA C TOKOM.
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* U3mepenne cuiibl TOKA
Cuty TOKa M3MEpSIIOT NMpUOOpPOM, HasbiBae-  (€)

MBIM amnepmempom. B xabunere pu3uku mc- - Llf
-

HOJIB3YIOTCA JBa BUJA amIepmerpa: jabopa- —i

TOPHBIA aMnepMeTp (¢) ¥ JEMOHCTPALMOH- | |

HbIi amniepmeTtp (d).

Ha mkane ammnepmerpa craBsat OykBy A. Ha

cxXeMax OH M300paXkaeTcs B BUIE KPyXKKa ¢ OykBoii (€)
A (tabmuna 6.1). [l u3MepeHust CUITbl TOKa B T0- /

TpebuTene (HanpuMmep, B JIaMIie) aMIIEPMETp BKITFO- “ °

YalT B IEMb MOCICIOBATEILHO C 3THM TOTpe-

outenem (e). [Ipu 3ToM 1 yepe3 moTpeOHUTEND, U YEpe3 aMIEPMETP MPOXOAUT
OJIMHAKOBBIN TOK.

BHumaHue! Bkritoyas amnepmeTp B Lenb, HAA0 00paTuTb BHMUMaHME, YTOObI ero
KnemMma CO 3HaKOM «+» Oblna CoeduMHeHa C MPOBOAOM, UAYLUMM OT MOMOXMW-
TENbHOrO MOJII0Ca WUCTOYHMKA, a KeMMa CO 3HaKOM «—» COeAdMHEHa C OoTpu-
uaTenbHbIM MOMKCOM MCTOYHWKA, B MPOTUMBHOM Cryvae CcTpernka npubopa
noBepHeTCH B 06paTHYI0 CTOPOHY U aMnepMeTP MOXET BbINTM U3 CTPOS.

NMPUMEHUTE U3YYEHHOE

UCCJIEQOBAHME-2 * Pewunte 3apaun

1. Yepes nonepeyHoe ceyeHune nposogHuka 3a 10 cekyHa npoxoauT 4 Kn 3apsga.
Kakoe konuyecTtBo 3apsifa NpoxoauT Yepes NnonepeyHoe cevdeHne aToro NpoBoa-
HMKa 32 3 MUHYTbI?

OaHo PewweHue
t; =10¢, N3 MateMaTH4ecKoro BHIPAKEHUS JIJISI CHITBI
q1 = 4K, TOKa OTpeIeIsIeTCsl BEIMUMHA 3apsiia,
t, = 3 munu=180c, MIPOILIEIIIET0 Yepe3 MONepeuHoe CeUeHUE
q2—"? IPOBOJIHUKA:

Gi=1"ttumg,=1"1t
CpaBHUBas, MOTYYAEM:
o b

g, tp

BbluucneHune OTtBeT: 72 Ki.
4Kn-3-60c
=—=72Kn

2= "0 ¢

2. Cuna Toka B NpoBoAHuKe paBHa 10 A. BbluncnuTe KOnNn4ecTBo 3apsiga, Npoxoa-
AiLLLero Yepes nonepeyvyHoe ceveHre NpoBoAHMKaA B TEYEHNE 5 MUHYT.

163



6

YTO Bbl Y3HAIIN?
dusnyeckasn BENMMYMHA, 4YUCNEeHHO paBHaA BellMynHe
aneKkTpuyeckoro 3apsaa, npoilenilero yepes noneped-  KIKOYEBBIE CITIOBA

HOe ceyeHue NpoBOAHUKa 3a 1 cekyHAy, Ha3biBaeTcsi _ . Amnep
EonHnuen cunel Toka B CU saensetca _ . Cuny Toka MocneposatensHo
namepsoT . OH BKkNoYaeTcs B Lenb . AmnepwmeTp

Cuna Toka

NMPOBEPLTE CBOU 3HAHUA

1. Yto xapakTepusyeT cuna Toka?

2. Kakum npnbopom naMepsitoT cury Toka, Kak 3TOT Nnpnbop ycrioBHO 0603HavaeTcs
Ha cxemax W Kak ero noakniyatoT K uenn?

3. Yemy paBHa cvna Toka B MPOBOAHUKE, €CMU Yepes ero nonepeyHoe ceyeHve 3a
10 muHyT npoxogut 200 Kn anekTpuyeckoro 3apsaa?

6.6. HanpsixxeHne u ero usmepeHue

HecmoTps Ha cnokoriHoe TeueHne Kypbl 1 Baneans no HU3MeEHHOCTU, 06e peku
BnagatT B Kacnurckoe mope. lNMpuynHa 3TOro — pasHuua YpOBHEN UCTOKOB
3TUX PEK U NX YCTbEB — MECT BNAZAEHUA B MOpPE: PEKU TEKYT OT MECT, rae ux
BoAbl 06r1afgatoT 6onblLuen NOTEHLUMANbHON SHEPrMen, K MecTam, rae ux noTeH-
LmarnbHas 3Heprusi MeHbLLE.

e UTO ABNSIETCA @aHANOrMYHON NMPUYMHON NPOTEKaHMS SMEKTPUYECKOrO ToKa Mo Lenn?
CyLiecTtByeT N B 3NEKTPUYECKON LIEMW PA3HOCTb 3HEPIUA?

° KaKyro BeJIN4YNHYy B Uenn namMmeHdAeT UCTOYHUK

NCCIIEOOBAHUE-1 ToKa?

Ob6opynoBaHMe: UCTOYHMK Toka (baTapenka unu BbINPSMUTENb), KoY, flamna B
naTpoHe, coeanHUTENbHbIE NMPOBOAA, aMMNepPMeETP,
Knenkasi neHTa.

Xopg paboThbl:

1. CobepuTte uenb u3 6artapeun, namnsl, amnep-
mMeTpa 1 Knova (a).

2. 3aMKHWTE KoY 1 06paTnTe BHUMAHME Ha sip-
KOCTb CBEYEHUS NaMrbl 1 NOKa3aHus amnep-
meTpa.

3. PasomkHuTE KIHOY M 3aMeHuTe BaTapenky Ha
OPYror UCTOYHUK TOKa.

4. 3amMKHUTE KITHOY 1 cneguTe 3a SipKOCTbIO CBeYe-
HWA Namnbl U NokasaHuamMu amnepmeTpa (b).

O6cyauTe pesynbTaThl UCCNegOBaHUA:

e [Moyemy Mpu 3ameHe MCTOYHMKA TOKa SPKOCTb

CBeYeHUs namnbl 1 NokasaHus amnepmMeTpa us-
MEHUNUCb?
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M3BecTHO, 4TO NIEKTPUYECKUI TOK B METalllaxX MPEACTaBIsIET COO0H yrnopsiio-
YEHHOE JIBU)KCHHE CBOOOJHBIX JIEKTPOHOB. J[BUTasiCh BO BHEIIHEH YacTH IIEMH
OT OTPULIATEIBHOIO NOJIFOCA UCTOYHMKA K €r0 MOJIOXKUTEIBHOMY IIOJIFOCY, IEK-
TPOHBI B3aUMOJCUCTBYIOT ¢ HOHAMHU KPUCTAJUIMYECKOU peleTku. B pesyinbrare
Y4aCTh KNHETUYECKOM SHEPTUH JIEKTPOHOB IIPEBPAILACTCs] BO BHYTPEHHIOKO DHEP-
THIO TIPOBO/IHMKA, M OH HArpeBaeTcs. DIIEKTPUIECKOE TMOJIE (AIEKTPUIECKUE CH-
JIbI), CO3/JaBaEMOE B IIEMIM MCTOYHOKOM TOKA, COBEpIIAET pabOTy BO BHEIIHEH
YacTU LIENH 10 MOJIEP>KAHUIO TIOCTOSIHHOTO 3HAUEHUSI CKOPOCTH YTIOPSIIOYEH-
HOT'0 JIBUJKEHUS 3JIEKTPOHOB U BOCCTAHOBJICHUIO MIOTEPSTHHOM MMM KHHETUYECKOU
sHeprun. Pabora, coBepiaemas 371eKTPUIECKHUM I0JIEM TIPH NIepeMEIeHHH €11~
HUYHOTO 3apsAa MEXIY AByMs TOYKAMH 3TOTO TIOJIA, SIBJISIETCS SHEPreTUUECKOU
XapAaKTEPUCTUKOM NOJISl U HA3bIBACTCS DIEKMPUHECKUM HANPAICEHUEM.

Popmyna EavHuua usmepeHus
A [A]  Jbx
U=- Ul=1—==1—=1B.
q S T

3neck U — HanpsokeHue, ( — dIEKTPUUECKUN | EMUHUIA JIEKTPUUECKOTO HAMPSKEHUS B
3apsiz, A — pabota, coBepiaemas snexkrpude- | CU — eonvm (1B).

CKOM CHJIOHM IIpU TEPEMELUEHUU BIIEKTPU-
YEeCKOTO 3apsaa MEXIy ABYMs MPOU3BOIHHBI-
MH TOYKaMH TICTTH.

OnpenenexHue OnpeagenexHue
JJieKTpHYecKoe Hanpsikenue — ¢pmsmdeckas | 1 BOJBT — 3TO HANPSDKEHHE MEXKIY
BCJIMUMHA, pPaBHAs pPabOTE 3ICKTPUYCCKOTO | ABYMsS TOYKAMH TaKOTO JICKTPUYCCKOTO
MOJIsT TPHU TIEPEMENICHUH EIMHUYHOTO dJIeK- | ToJs, KoTopoe, mepemenias 3apsn 1 Ki
TPUYCCKOTO 3apsifa MEKAY IBYMs TOUKAMH | MEXKIY STHMHU TOYKAMH, COBEpIIACT pa-
TIOJIS1. ooty 1 [Ix.

Kak BusHO U3 GopMyIibl HanpsKeHus, padoTa 3JIeKTPUYECKOro MoJsl Ipu Ie-

PEHECEHUH 3apsiJia U3 OJJHON TOUKH MOJISI B IPYTYIO paBHA IPOU3BEACHUIO 3Ha-

YEHUS ITOTO 3apsa Ha 3JIEKTPUUECKOE HANPSHKEHUE MEX Ty STUMU TOUKAMHU:
A=q-U.

* U3MepeHnne HanpszKeHUs

Hanpspxenne u3mepstor gonvmmempom. B xabunere (HU3MKU UMEIOTCS J1Ba

BHJIa BOJBTMETPOB: JTAOOPATOPHBIA BOJBTMETP (€) M JAEMOHCTPAIIMOHHBII

BosbTMETD (d).

Ha mikane BonbT™eTpa craBsaT OykBy V. Ha cxemax BoibTMETp M300pakatoT

Kpy>KOUuKoM ¢ OykBoii V BHyTpH (Tabnuiia 6.1).

KrnemMebl BosibTMETpa MOJICOEAUHSIOT K TEM TOUYKaM LIEMH, HAPSKEHUE MEXKTY

KOTOPBIMU HaJ0 uU3MepuTh. Hanpumep, eciu HaJo M3MEPUTH HalpsDKEHUE Ha

JIaMIIe, TO BOJIBTMETP MOJICOSANHSIOT K KJIEMMaM JIaMIIbl, a JUIsl U3MEPEHUs Ha-

NPSDKEHUS. HAa JJIEKTPUYECKOM 3BOHKE BOJIBTMETP MOJCOEIMHSIOT K KJIEMMaM
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3TOI'0 3BOHKA. I[J'DI U3MCPCHUA HAIIPSP)KCHUS Ha MCTOYHUKE TOKa BOJIBTMCTP
MOJICOCTUHSIFOT HEMOCPEICTBEHHO K ITOJIFOCaM TOTO UCTOYHHKA TOKa (€).
1~
e M
(d) ( ) \‘JJ
-

> '

.
f-‘\
VS
T

[I—

* B kakuX ciry4asix HCIOJIb3yeTCs TEPMHH «HATIPSIKEHHE» ?

Hauano u koHell BHENTHEH YacTH JIF000 3aMKHYTOM AJIEKTPUIECKOM TEMH CO-
€/IMHSIOTCS K MOJIF0CaM UCTOYHMKA TOKA. VICTOYHMKY TOKa pa3iMyaroTcsl Harpsi-
’KEHHEM, CO3[[aBaeMbIM MMM BO BHeEIIHEW 1enu. YacTo HCHONb3yrOTCs TaKue
TEPMUHBI, KaK «HanpsiceHue na bamapetike 1,5 By, «nanpsicenue 6 cemu pagHo
220 By, «na y4acmox yenu noOaHo Hanpajicenuey, «Po8oOHUKU NOO HANpsice-
Huemy. B ¢pr3ndeckux 1adbopaTtopusx UCTIONB3YIOTCS PUOOPHI, PEryIUPYIOIINe
HaIpsDKEHUE.

BHumaHue!

o BonbTMeTp BKOYAOT NapannefnbHO K y4acTKy Lenu, Ha KOTOPOM M3MEpPSoT
HanpsbKeHne.

o Bkrnovas BoNbTMETP B LieMb, 0043aTeNbHO CnefyeT COeavHsITb ero KIeMmMmy co
3HAKOM «+» C MPOBOAOM, MAYLUMM OT MOSIOKUTENBHOIO MOJSitoca UCTOYHUKA, a
KNeMMy CO 3HaKOM «—» C MPOBOAOM, MAYLLUMM OT OTpMLATENIbHOro Mmositoca uc-
TOYHUKA, MHaYe BONbTMETP MOXET BbINTU U3 CTPOS.

NMPUMEHWUTE N3YYEHHOE

MCC”EHOBAHME-Z e Pewurte 3apavy
Ha PUCYHKe |/|306pa)KeHb| CXEMbIl YeTbIpPEeX ANEKTPUYHECKNX L|,er|e|7|.
1 2 3 4
L<§§ ﬁg’ L @g L

_‘I\_h_ @ v

B kakon u3 uener BONbTMETP U3MEPSIET HANPsPKEHNE Ha KOHLUax namnbl L?
A) Tonbko 1 B)1m2 C)2u3 D)1n4 E) Tonbko 2
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YTO Bbl Y3HAIIN?

KIMKOYEBBIE CJITOBA
OHepreTUYecKyo XxapakTepUCTUKY _ HasblBalOT .

3apsag
AnekTpuyeckoe HanpskeHne — dunsnyeckas laenm— HanpsixeHue
YMHa, paBHad OTHOLUEHMIO _ , COBEpPLUEHHOM npwu BonbTmeTp
nepemMeLleHnmn 3apsaaa Mexgy AByMsa To4KaMm nons, Pa6oTa nons
K . HanpskeHue namepsiior __ . OnekTpuyeckoe none

NMPOBEPLTE CBOU 3HAHUA
1. YTo xapakTtepuayeT anekTpnyeckoe HanpskeHne?
2. Kakune crnosa forpkeH Bnucatb Typan B KeTkn 1, 2 1 3, 4ToObl 3aMonHUTL KapTy MOHATUA?
A) cuna ToKa; amnep; napannerbHO
) Hanps>XeHue; BOJ1bT; nocreaoBaTesibHO
C) HanpsbkeHne; BOMbT; U NOCregoBaTeNbHO, 1 NapanienbHo
D) BONbT; HaNpsXeHue,; nocnenoBsaTtesibHO

\
E) Hanps>XeHue; BOJbT, naparyesibHO BonbTmeTp v3mepaeTcs 1
C NoMoLLbO

eanHuua M3¥IepeHMﬂ

obnag ?eT

BKIMHO4YaETCA|B Lemnb

|

E

YNPAXHEHUE-8

1. Hapucyiite cxemaTtmyeckme 0OO3HAYEHMS1 akKymyrnsTopa, Kruda, pesuctopa,
3MEKTPUYECKOro 3BOHKa, namrbl, aMnepMeTpa 1 BofibTMETpa.
2. Vicnonb3ysi MaTeMaTU4eCcKoe BbIPaXKEHME CUITbl TOKA, AOMNOMNHUTE Tabnuuy.

Ne 3apsaa, IpoleININiA Yepes3 MONepedHoe Bpewmsa Cuna Toka
cedeHue NpoBoaHuKa: ¢, K t,c LA
60 40
2 30 2

3. B swuke nepemeliaHo OOMNbLIOE KOMUYECTBO XENe3HbIX BUHTOB U MEHbIX
raek. Kak MoxHo ObICTpO OTAENUTb UX ApYr OT Apyra, ecnu gns 3Toro Bam
OaHbl akKyMyrnaTop, ANUMHHAA MeHasa NPOBOSIOKa U XeNe3HbIN CTepXeHb?

4. Yepes nonepeyvyHoe cevyeHue NpoBOAHUKA B TeyeHne 4-X MUHYT nNpoxoauT
3apsg 120 Kn. Beluncnute cuny Toka B NPOBOOHUKE.

5. Ha pucyHke mnsobpakeHbl Cxembl Tpex anekTpuyeckux uenen. Vccnepys
CXeMbl, onpenennTe, NpaBUNbLHO N OHM COCTaBMeHbI. Ecnn nmeetcs owmnbka,
ncnpaebTe ee.

(a) (b)
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6.7. AneKkTpuyeckoe conpoTuBIieHUE.
3akoH Oma gna y4yacTka uenu

Bl YyXe 3HaeTe, YHTO OCHOBHbIMU XapaKTepUCTUKaMUN SNEKTPUHECKOIo TOKa
ABIAKOTCA CUIa TOKa U HanpsaXeHue.

e UT0 e ABnseTCsi OCHOBHOW XapaKTepUCTUKOW NPOBOAHMNKA?
e OT Yero 3aBMCUT cuna Toka, NPOXoAsLero no y4yacTky uenu?

¢ B Lienun kakoro notpebuTens cuna Toka bonblue: 3NeKTPMYEecKoro HarpesaTens
nnu mobunbHoro TenedoHa? Movemy?

UCCIJIENOBAHUE-1 « 3aBUCUT NK CMNa TOKa OT HanpsHKeHUA?

OGOPYAOBaHMe: MCTOYHUK C NepeMeHHbIM HanpsaxXeHnem, nBa pas3fiMyHbIX pe3un-
CTOpa, K4, amnepmeTp, BOJIbTMETP, COeEANHUTENbHbIE NMpoBOAaA.

Onucanue pesucmopa. Pe3ucmop — nposooHUK, U320MoGIeHHbII U3 CNEeYUATbHO20 CNIld-
8a 6 popme cnupanu ¢ kiemmamu na xkonyax (a). Ha snekmpuueckux cxemax pezucmop
usobpasicarom npamoy2onrvHuxom ¢ oykeot R (b).

R

(b)

B MuKkpocxeMax ncnonb3yT pasnuyHblie pe3unctopsl (c).
(c) —— -

e
- /
Xop paboTbi:

1. CobepurTe aMeKTPUYECKYHO LieNb B COOTBETCTBUN C NpeacTaBrieHHon cxemoii (d).
BkntounTe B Lenb 0AWH U3 pe3nctopos (Ry).

2. 3aMKHYB KoY M U3MEPUB CUIY NPOXOASLLEro Yepes pesncTop Toka u
HanpshkeHWe Ha ero KoHLax, 3aHecuTe 1x B Tabnuuy B paboyem nucTe.

3. VIameHsis HanpskeHne, oTMevarnTe B Tabnuue nokasaHus amnepmMmeTpa u
BONbTMETpA.

4. MNpwv pa3oMKHYTOM KItode 3ameHuTe pesncTop R1 Ha peancTop Ro. 3amkHyB
CHOBa KT, MOBTOPMWTE OMbIT.

5. NameHsas HanpsaxeHue, oTMeYainTe nokasaHus amMmnepmMeTpa 1 BOJIbTMETpa.
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6. MocTtponiTe rpadurkn 3aBUCUMOCTM CUITbl TOKA OT HaMNpsbKeHus ansg oboux pesu-
CTOPOB, NUCMOMb3ys AaHHbIE COOTBETCTBYHOLLMX Tabnuy, (e).

(d) (e) 1)y
1,51
!
H
!
057
i
0 5 10 150U,B)
Tabnuua 1.
Ne L (A) U, (B)
1
2 Ry
3
Ta6nuua 2.
Ne L (A) U, (B)
1
2 R,
3

O6cyauTe pe3ynbTaThbl UCCNefoOBaHUSA:

e Kak cuna Toka 3aBUCUT OT HanpsikeHns?

e Kakoe oTnunume B 3HA4YEHMSIX CUMbl TOKA B pPe3UCTOpax Bbl ONpeaenvnu npu
OOVHAKOBOM 3HA4YeHMM HanpshKeHUs Ha KOHLax 0bonx pe3ncTopoB?

Uccnenys mokazaHusi amriepMeTpa U BOJIBTMETPA, MOXKHO YOCIUTHCS, UTO
IIpU YBEJIMYEHUU HANPsDKEHHUS Ha KOHIAX PE3UCTOpa B HECKOJBKO pa3 BO
CTOJIBKO K€ pa3 yYBEITUYMBAETCS U CUJIa TOKA B PE3UCTOPE.

* Cuna moka 6 OGHHOM NPOBOOHUKE NPAMO NPONOPYUOHATLHA HANPSAACEHUIO
Ha eco xkonyax. I~ U.

OTa 3aBUCUMOCTbH 3aIIUCBHIBAETCS B BUJE (POPMYJIBI:

I—lU 1
_R ) ()

rae I — cuna ToKa B IPOBOJHMKE WM Ha ydacTke nenu, U — HanpspkeHue Ha
1
KOHIIAX 3TOTO MPOBOJHMKA WM 3TOTO YHacTKa HEmH, — — ko3 duLreHT

MPONOPLUUOHAIBHOCTU. 31eCh R — XapakTepUCTUKa MPOBOJAHUKA, HAa3bIBae-
Masi anekmpuueckum conpomusierHuem. V3 ¢popmynel (1) momydaeM BbIpa-
YKEHUE JUIsl COPOTUBIICHMSI IPOBOTHUKA!

R—U
=T
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DNeKTpUYecKoe COMPOTUBIICHUE MPOBOTHUKA — CKaJsipHasi (pu3udeckas Be-
JUYUHA, He 3d8UCAWAds OM CUTbL MOKA 8 NPOBOOHUKE U HANPSHCEHUS HA €20
KOHYAX.

Enunuieit uamepenust anektpuyeckoro conpotusienus B CU sBisiercs om
(1 Om), Ha3BaHHAas Tak B 4eCTh HEMEKOTo yueHoro ['eopra Oma:

[U] B
Rl=1—=1—-=10m.
[R] - 'a M
* [ Om — 2mo conpomusinenue maxko2o npo8OOHUKA, 8 KOMOPOM NPU HaANpsi-

HCEHUU HA e20 KOHYax 1 sonbm cuna moka paeHa 1 amwnepy.

* 3akoH Oma U1 y4acTKa Lenu

3aBUCUMOCTh MEXKITy CHJIOM TOKa Ha Y4acTKe IICTH,
HAIIpSHDKEHUEM Ha €r0 KOHIAX U COIPOTHBIIEHUEM 3TO-
ro y4yacTka Obiia onpesesneHa B 1827 rogy HeMEKum
yueHbIM ['eoprom OMOM B pe3ysbTaTe IMPOBEACHUS
MHOTOYHMCIIEHHBIX SKCIIEPUMEHTOB. JTy 3aBUCHMOCTh
Ha3bIBAIOT 3akoHOM OMa 015 yuacmka yenu. Feopr Om

* Cuna moka Ha yuacmie yenu npamo nponopyuo- (1787-1854)
HATbHA HANPANHCEHUIO HA KOHUAX IMO20 YYACMKA U Hewmeukun k.

P YcTaHoBUN 3aKOHOMEp-
00pamno PONOPULOHATIBHA €20 CONPOMUGICHUIO. HYH0 CBSI3b MEXay CUIOil

_ 4 TOKa B 3N1EKTPUYECKOM
I=- (2)
R’ Lenu, HanpshkKeHnem u

B xone wuccnemoBaHuss Bbl MOIVIM YOEAWThCS B  COMPOTUBMEHUEM.
CIpaBeJIMBOCTH 3akoHa Oma: MpU HEM3MEHHOM

HANPSDKEHUU B PE3UCTOpPE C OOJBIIMM COMPOTHUBICHUEM CHJIa TOKa Oyjaer
MeHble: eciu Ry > R,, 10 1} < I,.

NMPUMEHWUTE N3YYEHHOE

L(A)A
WUCCNEIOBAHUE-2 | ° Pewwte 3apauy 6l |
Ha pucyHke faH rpacduk 3aBUMCUMOCTU CUMbl TOKa B 4. ll'\
NPOBOAHMKE OT €ro COMNpOTUBIIEHNSA NPU HEU3MEH- | \
HOM 3HaYeHWM HanNpPsHXKEHUS Ha KOHLaX MPOBOAHMKA. 2 i
YeMy paBHO 3TO HanpsbkeHne? i
1

YTO Bbl Y3HAIIN? 3 6 9 ROMm
BennunHy, xapakrepuayLLyo NpoBOAHMK
HasbiBaloT . EanHnuen ero namepenusa B CU sBnsietca . Ha yyacTke Lenu

npsiIMO MpOMopLMoHaribHa _ Ha ero KoHuax 1 obpaTHO NpornopLyMoHaribHa ero .
OT0 yTBEpPXKAEHUE Ha3blBaeTCs __ Ans

KINMOYEBBIE CJIIOBA. HanpsikeHue; dnektpuyeckoe conpotusnexHune; Om;
YyacTtok uenu; Cuna Toka; 3akoH Oma
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NMPOBEPbLTE CBOU 3HAHUA

1. Kak cuna Toka B MPOBOAHMKE 3aBUCUT OT HanNpshXeHust Ha ero koHuax? M3obpasu-
Te 3Ty 3aBMCMMOCTb rpadhnyecKm.

2. Kak cvna Toka B NPOBOAHWKE 3aBUCUT OT €ro COMpOTUBIIEHNSI MPU HEU3MEHHOM
3HaYeHUM HaMpsPKEHUS Ha KoHLax npoBoaHuka? [NocTponTe rpaduk aTon 3aBu-
CMMOCTH.

3. YTO NpMHATO 3a eanHULY SMNEKTPUYECKOrO COMPOTUBIEHNS?

4. Cchopmynmpynte 3akoH Oma ans yyacTka Lenu.

6.8. OT yero saBuCUT conpoTUBIIEHUE
npoBoAHUKa?
OnNbITHBI MacTep NP 3aMeHe 3MEKTPOMNPOBOOKMN

B KBApTUpE CHNTAET Ll,eﬂeCOO6pa3HbIM MCNoJ1b30-
BaTb MeHble NpoBsoaa.

° I'quemy ncnonb3oBaHMe MegHbIX MpoBOAOB MNMpu
PEMOHTE BMNeKTPonpPoBOaKY Bornee LienecoobpasHo?

e [loyeMy B BbICOKOBOJSIbTHbIX MTMHUAX UCMONb3YIOT Kabenu
fonbLioro guameTtpa?

e OT 4yero 3aBuUCUT conporTtuBreHune

MCCIIEOOBAHUE-1
npoBoOAHMKA?

O6opyaoBaHMe: VCTOYHUK MOCTOSIHHOMO TOKa (4-BOMbTHLIA BhINPSIMUTENL), amnep-
METP, COeAVHUTENBHbBIE MPOBOAA, HAGOP Pa3HbIX MPOBOAOB, MPUKPENIIEHHBIX K LLUUTY.

Yempoiicmeo wyuma. Vsyuaemvii wum umeem mpu 1 2 a

HUXPOMOBbIE U OOHY HCENE3HYIO CRUPAIU OOUHAKOBOLUL == ==y q

OnuHbl U naowjaou nonepeunoco cedenus. Oona u3 E 'r*-—""'-?
| :

HUXPOMOBbIX cnupanel, ¢ 3axcumom 2 6 yenmpe,
Kpenumcs K 3axcumam 1. 3. [ge opyeue Huxpomosvie
cnupany, HaKiaovlieasacy Opye Ha opyea (naowjaodb
nonepeyHo2o cevenus Yyeenuuusaemcs 6060e), Kpe-
namcs k saxcumam 4-5. Kenesnas cnupans kpenumcs
K 3axcumam 6-7.
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Xop paboTbl:

1. CobepuTte anekTpuyecKyto Liernb U3 BbINPAMUTENS, amnepMeTpa U UCCregyemoro
wuTta. CHavyana naMmepbTe CUNy TOKa, NMPOXOASLLEro Yyepe3 HUXPOMOBYHO Chu-
panb, BKIOYMB B Lenb yyacTok 1-3. 3atem BknouuTe B Lenb y4acTtok 1-2 un
N3MepbTe CUNy TOKa 4Yepes3 MOMoBUHY HUXPOMOBOW cnupanu. CpaBHuTe pe-
3ynbTaTbl MOKa3aHW amnepmMmeTpa.

2. NamepbTe cHavyana cury Toka, MpoxodsLiero Yyepes ofHy cnvpanb, Npukpen-
NEHHYIO K 3axuMaM 1-3, 3aTem n3MepbTe CuUiy TOoKa, MPOXOOSLLEro Yepes aABe
cnupanu, NPUKPENeHHbIe K 3axnmam 4—5, n cpaBHUTE UX.

3. MNooyepeaHo BKOYanTE B LieMb NPOBOAHMKM, MPUKPENSEHHbIE K 3axnmam 1-3 n
6—7, n, N3MepMB CuUIly TOKa B HUXPOMOBOM U XKEMEe3HOM MPOBOAHMKAX oauHa-
KOBOW AFIMHbI U MOLaan NOMepeyHoro CevYeHnsi, CpaBHUTE NokasaHus amnep-
MeTpOB.

4. HapucynTte B paboymx nuctax Cxemy 9reKTpU4eckon Lenu u oTMeTbTe nony-
YeHHble pesynbTaTbl U3MEPEHNUI.

O6cyauTe pesynbTaThbl UCCNefOBaHUA:

¢ Kak oTnnyaeTcs cuna Toka B HAXPOMOBOM MPOBOOHMKE OT CUIbl TOKa B MONIOBUHE
3TOro NPoBOAHUKa? Kak conpoTuBneHe NpoBOAHMKA 3aBUCUT OT €ro ANNHBI?

e Kak oTnmyaeTcsa cuna Toka B OAHOM MPOBOAHUKE OT CUIbl TOKa B MPOBOAHUKE,
nnowlazgb NonepeyHoro cevYeHns KOToporo B ABa pasa Gonblue? Kak conpotms-
neHne NpoBOAHUKA 3aBMCUT OT NOLLAAN ero NnonepeyHoro ceveHns?

e OvHakoBa nn cuna Toka B NPOBOAHMKaX OAMHAKOBOW AFMHbLI U NMoLwaamn none-
peyHoro ceyeHusl, Ho U3 pasHbIXx MaTepuarno? OT Yero 3aBMCUT CONPOTUBMEHUE
npoBOAHMKA?

* Kak BO3HUKAaET 3JIeKTPUUYECKOe CONMPOTUBJIEHUE NIPOBOHUKA?

BrI yke 3HaeTe, 4To moj IEHCTBHEM AJIEKTPHUECKOTO OIS CBOOOIHBIC dJICK-

TPOHBI B MPOBOJHUKAX COBEPIIAIOT yHOPAIOYCHHOE niepeMerieHue. [Ipu stom

CBOOO/THBIC DTIEKTPOHBI B METAIIAX CTATKHBAIOTCS C MMOJIOKUTEILHBIMU HOHA-

MH, COBEPIIAOIINMH KOjeOaTelbHOe JBMKCHHUE B Y3JIaX KPUCTAJUIMYECKOM

pewieTky. B pe3ynprare 4acTh KHUHETUYECKON DHEPTUU AIIEKTPOHOB MEpeIaeT-

Csl MOHAM PELIETKA W CKOPOCTH YHOPSJIOYEHHOI'O JBIIKEHHUS DIJIEKTPOHOB

yMeHblnaercs. TakuM o0pa3oM, MOHBI KPUCTAJUIMYECKON PEIIeTKH MeTalia

MPOTUBOACHUCTBYIOT YIOPSAOYEHHOMY IBM)KEHHUIO JIEKTPOHOB (TOKY). DTO

MPOTUBOCHCTBUE U €CTh CONPOMUBIEHIUE NPOBOOHUKA.

* OT yero 3aBUCHT INIEKTPUHYECCKOC CO“pOTHBﬂeIII/Ie?

BrinonHeHHOE HCCIeI0BaHUE IPUBCIIO K TPEM Ba’XHbBIM BbIBOJIAM:

1. Cuia TokKa B MMPOBOJHHUKE, MNOAKIHOYECHHOM K HMCTOYHHUKY ITOCTOAHHOI'O
HaIIPS?KCHUA (U:COI’ISt), B2 pa3a MCHBIIIC CUJIbI TOKA B ITOJIOBUHE 5TOT'0 IIPOBO-

U
HUKa. DTO 3HAYUT, YTO, COMIACHO 3akoHy Oma (I = E)’ COIPOTHBIICHHUE 1IEJIOTO

MPOBOAHKKA B 2 pa3a O0JIbIlIe CONPOTUBIICHHS TTOJIOBUHBI 3TOTO MTPOBOAHUKA.

e Conpomuenenue npoe0OHUKA NPAMO HPONROPUUOHATILHO €20 OIUHE.

2. Cuna TOKa B IPOBOJHHUKE, MOJKIIOUYEHHOM K MCTOYHUKY MOCTOSIHHOTO
Harpsioxenus (U = const), B 2 pa3a MEHbIIIE CUJIbI TOKA B POBOJHHUKE U3 TOTO
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K€ Marepuana, TaKoW K€ JITMHBI, HO B 2 pa3a OOoJbIIeH TUIONIAAbIO TOTIe-
U
PEUYHOro CeueHHus. DTO 3HAYUT, YTO, COrNIacHO 3akoHy Oma (I = E)’ Compo-

THUBJICHUE TTPOBOJIHMKA, IIJIOLIA/(b MOMNEPEYHOr0 CEYEHUs KOTOPOro B 2 pasa
Oombire, OyaeT B 2 pa3a MEHBIIIE.
o Conpomuenenue npoeoOHUKA 0OPAMHO RPONOPUUOHATLHO RIOWAOU €20
nonepeuHo2o ceyenus.
3. Cuna Toka B 5KeJIe3HOM ITPOBOJIHUKE, TTOAKIIOYEHHOM K HCTOYHHKY ITOCTO-
ssuHOTO HanpspkeHus (U = const), B 10 pa3 0osbIiie CHITbI TOKA B HEXPOMOBOM
MIPOBOJIHUKE TAKOTO K€ pa3Mepa, MOJKIIOUEHHOM K TOMY € UCTOYHUKY, a
COIPOTHUBIICHUE KEJIE3HOT0 MPOoBOAHUKA B 10 pa3 MeHbIlIEe CONMPOTUBIICHUS
HUXPOMOBOTI'O ITPOBOJIHUKA.
o Conpomuenenue npoeoOHUKA 3A6UCUM OM MO20, U3 KAKO20 6euiecmeda
OH U320MO061€eH.
TakuMm o6pazoMm, (GopMyITy CONPOTUBICHUS TPOBOJHUKA MOYKHO 3aMucaTh B
CJICTYIOIIEM BHJIC:

R l

= p S'

3aeck R — conpoTuBIIEHHE POBOJHUKA, [ — JIJTMHA MPOBOJHUKA, S — II0-
1IaJlb MONEPEYHOr0 CEUEHUsl MPOBOJHHUKA, P — VOelbHOe COnpomueieHue
BEILIECTBA. YOenbHoe conpomusnenue — Qusuueckas 8eiudund, 3a8Ucauydst
om pooa eeujecmsa, Uz KOMopo2o u3eomosieH nposooHuxk. B tabnuie 6.2
MPUBEJICHBI SKCIIEPUMEHTAIBLHO OINPE/ICIICHHbIC 3HAUCHUS YACIIbHBIX COMPO-
THBJICHUN HEKOTOPBIX BEIIECTB.
W3 hopmysl Aist yIeIpHOTO COMPOTUBIICHUS, BBIBEIEHHOM U3 BBIPAKEHUS

JJid COIIPOTUBJICHHUA ITPOBO/IHUKA,
RS

l
BUJTHO, YTO TMPH JJUHE MPOBOJHUKA [ = 1 M W TUIOMIaIM €ro MONEePEeYHOro
ceyenus S = 1 M2, nosydyaem p =R.
* Yoenvnoe conpomuenenue eeujecmea wucieHHo pagHo CORPOMUGIEHUIO
nPOBOOHUKA U3 OAHHO20 6euiecmed OTUHON 1 M u n1owadv0 nonepeunozo
ceuenus 1 m°. Eounuyeii usmepenus yoenvnozo conpomuénenus 6 CH
saensemcesi om-memp (1 Omm):
[R]-[S] 10m-1m?
[p] = = =10M-Mm.
[1] 18
Tak kax npo8OOHUKU UMEIOM HeOONbULYIO NIOUAOb HONEPEYHO20 CeYeHUs,
ee yoobHee 8bipadicams 6 MM°, NOIMOMY Hauje nolb3ylomcs eounuye

lvavive
yoenvno2o conpomusnenus [p] = 1——.
M

173



6

Ta6bnuua 6.2. YoenbHoe conpoTuBreHne HekoTopbix BellecTs (npu t = 20°C).

Om - MM? Om - MM?
Bemecto p,———— Bemectro p,————
M M
Cepebpo 0,016 ManranuH (criaB) 0,43
Menn 0,017 KoHcranTaHn (criaB) 0,5
30710T0 0,024 PryTh 0,96
AmoMuHUR 0,028 Huxpowm (crnaB) 1,1
Bonbsdpam 0,055 Dexpaip (criaB) 1,3
Kenezo 0,1 ['padpur 13
Caunery 0,21 Kepamuka 10"
Hukenun (crias) 0,4 DOOHHUT 1020

BHumaHue! [Ina perynvpoBaHus CUmbl TOKa B LENU LUMPOKO MPUMEHSIOTCA
crneyunanbHble npnbopsbl — peoctaThl. [prHLMN paboThl NON3YHKOBOrO peocTtarta
OCHOBaH Ha 3aBUCUMOCTWU COMNPOTUBIIEHNA NPOBOAHUKA OT €ro OJIHbI. OH
COCTOUT M3 HAMOTaHHOWM Ha KepaMMHeCKMVI UMNMHOP NMPOBOJIOKN U3 HUKETNHa
(vnn gpyroro cnnaea), umetoLlero 6onbLuoe yaenbHOe CONpoTMBIEHNE (a).

OpuH KoHeL, NPOBOJIOKM NpUKpennsieTcs K knemme (1). JlaTyHHbIM non3yHok (4),
npwxaTbli CBOMMMW KOHTaKTamm K BUTKaM 0O6MOTKK, CMOCOBEH NepeMeLLaTbCs B
00e CTOpOHbI MO NMPOBOAHMUKY (3), MMEIOLLLEMY OYEHb Manoe COMNpOoTUBIIEHME.
lMon3yHoKk coeanHseTCs B LieMb C MOMOLLbHO 3axuMa (2).

YcrnoBHoe o603HayeHMe peoctata U ero COefdUHEHVE B ANEeKTPUYECKYHo Lierb
nokasaHbl Ha pucyHke (b).

MpuHUKMN paboTbl peocTaTa nerde n3y4aeTcs Mo CXemMe 3reKTpuyeckon uenm (c).
MonHoe conpoTvBneHue Lenu obpasytoT conpoTueBneHvre namnsl Rnu conpo-
TUBMEHVEe YacTun NPOBOJIOKMN peocTaTa, BKIMHOYEHHOW B LieMNb (3aLUTprxXxoBaHHas
YyacTb) Rp . HesawTprxoBaHHas YacTb peoctaTa He y4acTBYET B LiEenu.
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MepeaBvrasi NON3yHOK, MOXHO YBEMUYUTbL UM YMEHbLUWTL AMWHY BKITIOYEHHOM
B LieMnb NPOBOJOKM peocTara, a crieqoBaTternbHO, YBEMUYNTb UM YMEHbLUWUTb U
€ro conpoTmereHne Rp., @ 3HaYNT, MOXHO PErynmpoBaTh CUMy TOKa B LIEMK.

_:_:;c"'/\

(c)

QQ—CT]

NMPUMEHUTE U3YYEHHOE

WCCNENOBAHWE-2 * YcTaHOBMUTE COOTBETCTBUA

e M3roToBmB Ha ypoke MpOCTy0 MoAesb peocTaTa, Jlana n Axmeq
NpOBepPSIOT ero paboTy C NMOMOLLBIO 3NEKTpUYecKor Lenu, nsobpa-

YKEHHOW Ha pUCYHKe. [1Buras nonayHoOK peoctaTta, OHU AOIMKHbI Npu-
KpennsaTb K pamkam B NonoxeHuax 1, 2 m 3 nonsyHka KapTUHKW, oTpaxaroLime
COOTBETCTBYIOLLYIO APKOCTb CBEYEHUS Namnbl.
| BONpoc. B kakon nocnegoBartensHocTK Jlana n Axmen AomKHbI MPUKPENUTL K pam-
kam kapTuHkn L, M n N, yto6bl nocTaBneHHas uenb 6bina gocTurHyTa?
Il BONpoc. Kak OyaeT BoirmsgeTs cxema uenu, cobpaHHon Jlanon n Axmegom?

1 P2 i3

[poBoaHuk ¢ conpotmeneHmeMm R

MonsyHok ¥
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YTO Bbl Y3HAIIN?

Mpsamo nponopuMoHanbHO
Mcnonb3yst kntoveBble CroBa, 3anofHuTe

O6GpaTHO NPONoOpPLMUOHANBLHO

nycTble KNeTku Tabnuubl: 3aBUCUT
He 3aBucur

dusnueckas OT mIMHEI OT 1IoIIa I €r0 Or BemecTBa
BEJIMIMHA MTPOBOJTHUKA MOTIEPEYHOT0 CCUCHHS | TIPOBOIHHKA
VY nenvHOE
COIPOTHUBJICHHE
ComnpoTtuBicHne Ipsamo
MIPOBOIHUKA NPONOPYUOHATLHO

NMPOBEPbLTE CBOU 3HAHUA
1. OT Yyero 3aBUCUT COMPOTUBIEHNE MPOBOAHNKA?

2. Bbluucnute conpoTuBneHne cepebpsaHoro npoesoga anvHon 100 MeTpoB 1 nno-

Om-Mm?

LiaAbto NOMNEPeUHOro cedeHmst 2 MM? ( Peepespa = 0,016 —).

3. Kak usmeHuTcsa conpoTuBIEHNE NPOBOAHMKA NPU YBENUYEHUM €0 ANUHBI B TPU
pasa 1 yMeHbLUEeHMM MIOLaAmn ero nornepeYyHoro cevyeHusl B Tpu pasa?

YNPAXHEHUE-9

1. Yemy paBHO COMpPOTMBMEHWE MeOHOro NpoBOAa AMNMHOM 25 M K nnowagbo
nonepeyHoro ceyeHnst 1 Mm2?

2. lnameTp NONepevHoro ce4YeHnsi HUXPOMOBOIO MPOBOAA 3ANEKTPUYHECKON NNUTHI
paeeH 0,5 MM, a ero conpoTtumeneHme pasHo 49,5 Om. BelumcnuTe gnvHy npoeBoga

Om-mm?

(n=3; ana Huxpoma p = 1,1 ——-).

3. [Npw NOAKMTHOYEHUN HUKENTMHOBOTO MPOBOAHMKA MIOLaAbo NONEPEYHOro CeHeHNsI
0,2 MM? K UCTOYHWKY HanpspkeHus 4,5 B cuna npoxogsiuero rno Hemy Toka pasHa
300 mA. OnpegennTte OnMHY NPOBOAHMKA.

4. OnpegenuTe conpoTUBIEHME Xene3Ho obMoTkM anvHon 200 M 1 nnowanbto
MonepeYHoro ceveHuns 2 Mm>2.

5. Kakoe HanpspkeHue crieqyeT nogatb Ha KOHLbI MpoBoaHMKa conpoTmaneHem 20 Owm,
4YTOObI B HEM BO3HMK TOK, Cuna KOToporo pasHa 50 MKA?

6. PeocTtaT n3rotoBneH M3 HUKENUMHOBOW MPOBOSIOKU ANMHOM 50 M M nnowiagbto
nornepeyHoro cedyeHuss 1 Mm2 Yemy GydeT paBHa cuna Toka B HeM, €Cru
HanpsbKeHWe Ha ero KoHuax pasHo 45 B?

7. Cvna Toka B HAXPOMOBOM NpoBoAHMKe AnuHon 20 M 1 nnoLwagbio NonepeyHoro

ceveHust 0,8 mm? pasHa 0,4 A. YeMy paBHO HanpsikeHMe Ha KOHLaxX NpoBOAHMKa
om-Mm?
)?
M

(ms1st Huxpoma p = 1,1
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6.9.NocnegoBaTenbHoe
coeAnHeHne NpPpoBOAHUKOB

BcnomHuTe Becenbe, KOTOpOE Bbl YCTpanBaeTe B AE€Hb

«Od gargenbasi», koraa Bbl, Aepxa Apyr Apyra 3a pyku,
X0[OuTe BOKPYT KOCTpa.

o Kakoe coepguHeHWe NPOBOLHMKOB B 3f1EKTPUYECKOW Lenu HanomMuHaeT
BaLl XopoBoA?

Ecnu B rvpnaHge 13 namnoyek Ha
HOBOrOAHeN ernke OTBEPTETb OAHY
NammnouKy, TO OCTarnbHbIEe cpa3y MoracHyT.

° I'quemy npun yaaneHumn OAHOW NaMmnoYKn
N3 rmpnaHgbl oCtaribHble Cpagy raCHyT?

NCCNEQOBAHUE-1 e Cuna TokKa B nocrneaoBaTtesfibHO COeANHEHHbIX
npoBOAHUKAX

O6opyaoBaHue: UCTOYHMK TOKa (BbINPSIMUTENb), Tamnbl (2 WT.), amnepMeTpbl (3 WT.),

K4 1 COeAMHUTENbHbBIE MPOBOAA.

Xop paboTbli:

1. Mepepucyiite B paboune nmucTbl n306- (a)
PaXKEHHYIO HA PUCYHKE CXEMY, COCTOSI-
LLIYKO U3 UCTOYHMKA TOKa, TPEX amnep-
METPOB, ABYX flaMn 1 Kritoya (a).

2. CobepuTe aneKkTprUYecKyto Lienb Ha
OCHOBE 3TOW CXeMbl. 3aMKHUTE

KIHoY, cneanTte 3a CBe4YeHneM Jriamn U nokadaHnaMm amnepmMeTpoB (b)

3. OTkpyTUTE OAHY M3 amn 1 NpocrieauTe 3a NPOUCXOASLLVM.
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O6cyauTe pesynbTaThl UCCIef0BaHUA:

e Kak coeguHeHbl Apyr ¢ Apyrom notpebutenu: nocrnegoBaTenbHO UMM CMeLLaHHO?

e Cuny Toka B KakoM noTpebutene namepsoT amnepmeTpbl 1, 2 n 3 npy Takom co-
eanHeHnn?

e K kakomy BblBOAY MPUBOAUT CPpaBHEHME OOLLEro 3HaYeHUsi CUMbl Toka B Lienu co
3HAYEHUSIMU CUIbl TOKA, NPOXOASLLErO Yepes Kaxayro nammy?

e Y10 HAabntoganock Npy yganeHun ogHom n3 namn mns uenu? MNoyemy?

Kaxxnp1ii 13 y4acTKOB 3JIEKTPUYECKOM LIETIH B OT/IETbHOCTH — HICTOYHUK TOKAQ,
W3MEPUTENbHBIE IPUOOPHI, TOTPEOUTENH, COEIMHUTENbHBIE TPOBOIA — 00TIa-
JTAeT OMPEJICTICHHBIM CONPOTUBICHUEM. OHIUM U3 MPOCTHIX BUIOB AJIEKTPU-
YECKHX IIETICH SIBIISETCS LIETb C NOCIe008aMeENbHbIM COeOUHeHUeM TTPOBOTHU-
KOB.
* [Ipu nocnedosamenbHoM coeOuHeHUlU KOHely Nep8o2o NPOBOOHUKA COCOUHS-
emcsi ¢ HauaioM 8Mmopo20, KOHeY 8Mopo20 NPOBOOHUKA C HAYANIOM MPEembeco
u mak oanee.
Brl niccnieoBaiy 1emnb ¢ TaKUM COSTMHEHHEM. Tak Kak CONMPOTHUBIICHUS UC-
TOYHHMKA TOKA, aMIIEPMETPOB U COEAUHUTEIBHBIX POBOJOB BO MHOTO-MHOT'O
pa3 MEHbIIE COMPOTUBIICHHS JIaMII, TO UX MOXXHO HE MPUHUMATh BO BHUMA-
HUe. 3HAYuT, B UCCIEIYyeMOU IENMU YUYUThIBaIOTCS conpotuBiieHust Ry u R,
MOCIeI0BAaTENbHO COEQUHEHbIX moTpedurteneil. I[lpu mnocnempoBarenbHOM
COCIMHEHUH BBIMOJIHSIOTCS TPU 3aKOHOMEPHOCTH.
I 3akoHOMepHOCTB: npu nocinedoeamenbHOM COEOUHEHUU CUNA MOKA
00UHAKO08a HA 6CEX YUACMKAX UEnU:

11 = IZ = 1. (1)
Ta 3aKOHOMEPHOCTH MTOKA3BIBAET, UTO MPHU MPOXOKIACHUHU TOKA Yepe3 Moce-
JIOBaTEIbHO COEJMHEHHBIE TPOBOJHUKH IEKTPUUECKUN 3apsi] HE HAKAIUIU-
BAETCS B HUX: CKOJIBKO 3apsijia MPOXOJAUT B €AMHUILY BPEMEHH Yepe3 MepBbIil
IIPOBOJIHUK, CTOJIBKO %€ 3apsi/ia 32 3TO BpEMs MPOXOIUT U Yepe3 JApyrue npo-
BOJTHUKH.
I1 3aKoHOMepHOCTB: 00uiee nanpaiicenue yenu noc1e006amenbHo coeou-
HEHHBIX NPOGOOHUKOB PABHO CYMMeE HANPANCEHUII HA OMOEIbHBIX yUaACHI-
Kax yenu:

U=U,;+U,. 2)
3nech U — obliee HanpsHKEHUE MOCIIeI0BATEIbHO COSAMHEHHBIX IPOBOAHUKOB,
U; nu U, — HanpsbkeHHE Ha KOHIAX OTACJBHBIX YYacTKOB. JTa 3aKOHO-
MEPHOCTb BBITEKAET U3 3aKOHA COXPAHEHUSI SHEPTUH.
Bawm yxe u3BecTHO, 4TO HAIPSIKEHUE, SBISISICH DHEPTrETUIECKON XapaKTepuc-
TUKOHN 3JIEKTPUUYECKOTO TOJISI, YUCICHHO paBHO paboTe Mo Mo mepeMerie-
Huto 3apsanaa 1 Ki. Ora paboTa BBIIOTHSAETCS 332 CUET SHEPTUU ABMKYLIUXCS
3apanoB. [ToaToMy sHeprus, 3aTpayeHHas Ha BCEH 1ienH, paBHA CyMMeE SHEp-
TUH, 3aTpaYCHHBIX HA OT/ICTBHBIX €€ YacTsX.
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III 3akoHOMEpHOCTB: 0bOuiee conpomuesnenue nOCae008ameIbHo Coeou-
HEHHBIX NPOBOOHUKOE PAGHO CYMMeE CONPOMUGIEHUTL OMOEIbHBIX YUaACHI-
K08 3moit yenu:

Rnoc = R1+ Rz. A3)
Coomeemcmeenno, obujee conpomugienue yenu, CoOCmosuel U3 n nocieoo-
8amMenbHO COeOUHEHHbIX NPOBOOHUKO8 conpomusieHusmu R, 6 n pas 6onvuue
CONPOMUBTIEHUSL KANCOO20 U3 HUX!

Rnoc = nR. (4)
DTa 3aKOHOMEPHOCTH CJIEAYyeT W3 MPOMOPIMOHAIBHOCTU COMPOTUBIICHUS
JUTMHE TPOBOJIHUKA. Tak Kak MpH MociieJoOBaTeIbHOM COCTMHEHUH MTPOBOJ-
HUKOB YBEIIMYMBACTCS UX OOIas JUIMHA, CIIE0BATEIbHO, YBEIUIHBACTCS U
MOJIHOE COMPOTHUBIICHUE TIETIH.
[TocnenoBarenbHOe CoeAMHEHUE MPOBOJHUKOB HAXOJIUT HIMPOKOE MPUME-
HEHUe B ObITY U TexHHKe. Hampumep, aieKkTpuyecKkuil 3BOHOK COEIUHSAETCS
MOCJIEIOBATEILHO C KHOIKOMW, MPU HAXATUU KOTOPOW I1IETb 3aMbIKAECTCS U
3BOHOK 3BEHUT. DJIEKTPUUECKHE BBIKJIIOUATEIH TaKXKe COEIUHSIOTCS C IO-
TpeOuTensiMu (J1aMIia, dJIeKTpUYecKas MscopyOka, TeIeBU30p U JIp.) Toce-
JOBATENbHO, YTOOBI BKIIFOUATh M OTKJIIOYATh UX MPU HEOOXOAUMOCTH.

NMPUMEHUTE U3YYEHHOE

° Hanpﬂ)KeHMe npu nocnenoBaTtesibHOM

MCCINEOOBAHUE-2
coeAVHeHUn

O6GopynoBaHue: NCTOYHMK TOKa

(BbINPAMUTENDB), Namnbl (2 WT.), BONLTMETPHI (c) K NG -

(3 wT.), KNOY M coeanHUTENBHbIE NPOBOAA. '

Xop paboTbl:

1. Mepepucynte B paboume NUCTbI M30OPaKeH-
HYIO Ha PUCYHKE CXEMY IIIEKTPUYECKON Lienu,

o A Lo
COCTOSILLIEN U3 WUCTOYHMKA TOKa, TPeX BOMbT- 011101
MEeTpPOB, OAHOro amnepmeTpa, ABYyX namn u
Kroya (c).

ey
i\

2. CobepuTe Lenb Ha OCHOBE 3TOW CXeMbl. 3am-
KHYB KN4, NpocneanTe cBeYeHne namn u oT-
MeTbTe nokasaHus amnepmMeTpa 1 BornbTMeTpoB (d).
3. BHecuTe 3HayeHus1 cunbl TOKa U HanpsbKeHWA B MPUBEAEHHYIO Hbke Tabnumuy,
BbIYMCMNTE CONPOTUBIEHUS fTamMn 1 obLlee CONpPOTMBIIEHME LENMU.

R R

Cuna |Hampspkenue Ha Conportusnenue | ITonnoe [Monnoe
TOKa | KOHLIAX JAMIIBI JIAMIIBI HaNpsKEHUE CONPOTUBIIEHUE
I U, U, Ry R, U R
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(d)

O6cyauTe pe3ynbTaTbl UCCNefOBaHUA:

e Kak coeunHeHbl Apyr ¢ ApYroM namribl B 311EKTPUYECKON Lenn?

e HanpskeHne Ha KOHLaxX Kakux y4acTKOB Lenu U3MepsitoT BonbTMeTpbl 1, 2 1 37

e K kakvM BblBOAAM NPUBOAMUT CpaBHEHME 3HAYEHMWI OOLLLEro HanpPshKeHUst ¢
HanNpPsKeHUsAMM Ha namnax?

YTO Bbl Y3HAIIN?

Mpn __ Ha Bcex yyacTkax uenu KIIOYEBBIE C/TOBA
oavHakoBa. [pu nocnegoBaTenibHOM
coeanHeHun obliee  Lienu paBHO
CyMMe HanpsiXeHUn Ha OTAENbHbIX
y4yacTKax.

Cwuna Toka
HanpsixeHue
lNMocnepoBaTenbHoe coeAnHeHne

NMPOBEPLTE CBOU 3HAHUA
1. MpoBog AnVHOM 5 [, n300paxeHHbIM Ha PUCYHKe |, CKnagblBatoT Tak, kak
nokasaHo Ha pucyHke Il.

I I /

l|
51 [

| BOnpoc. Mpu kakoM BKIMOYEHUN CIOXXEHHOTO NPOBOAHUKA B Lienb Nnamna 6yaeT
CBETUTb Hanbonee ApKo?
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Il BONpoc. [Npn KakomM BKIMIOYEHUN CITIOXXEHHOIO NPOBOAHUKA B Lienb namna oygeT
CBETUTb HauMeHee SpKO?

\ : .
X & X

D) E)

)

2. MoXHO N1 coeguHMB nocnenoBaTenbHO ABE Namnbl C HAANUCSMN Ha HUX “16 B;
0,5A” n “6 B; 5 A", nogkntounTb 9TO COEAMHEHNE K UCTOYHUKY TOKa C Hanpsixe-
Huem 24 B? MNoyemy?

3. Moyemy npu nocrnegoBaTenNbHOM COeANHEHNM 0bLLEee HanpshKkeHve Lenu paBHO
CYMMe HanpsiKeHWin Ha oTAemnbHbIX y4acTKax 3Tou uenn?

4. OnpepenuTe NokasaHus ANeKTpon3Mepu- K\ —Il +
TeNbHbIX NPMOOPOB B LieNK, NpeacTaBneH-
HoW Ha pucyHke. ObLLee HanpsikeHne B A
uenu U = 12 B, a conpoTneBneHne pesunc- R, R,
TopoB R; =300Mu R, = 20 Om. — e
| I L1
ConpoTuBneHne amnepmeTpa o4eHb mMarno, a
COMNpPOTMBIEHNE BONbTMETPa HECKOHEYHO
BENMKO. @
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6.10. NapannenbHoe coeaMHeHUe NPOBOAHUKOB

[ns nccnegoBaHns ANEKTPUYECKNX Lenen ¢ nocriegoBaTesibHbIM COEQUHEHU-
€M NpPpOoBOAHUKOB Mbl BOCMNOJ1b30BariMCb aMnepmMeTpoM 1N BOJIbTMETPOM.

¢ Kak BkrtovaeTcs B Lenb BONbTMETP?
e Kakoe coeanHeHne Ha3bIBaOT napannenbHbiM?
e Kakoe coeanHeHne ncnonb3yeTcs Ha npakTuke vyaile? Novemy?

MCCIIEOOBAHUE-1 * Mouemy apyrue npubopsl pabotaroT?

B cBoux kBapTupax Mbl MONb3yeMcsi ObITOBLIMU 3NEKTPUYECKMI Npubopamun (Ha-
rpeBaTenu, Nbifiecockl, IIOCTPLI U Ap.), BKIHOYas U BbIKMOYas UX U3 00Len cetu
TONMbKO Mpu HeobxoammocTu (a). MNpu ogHoBpeMeHHON paboTe HECKOMNbKUX Mpu-
©OpOB BLIKIMOYEHNE OOHOIO U3 HUX HE MPUBOAUT K OTKITFOYEHMIO OT CETU OCTarslbHbIX.
Ha pucyHke (b) nsobpaxeHa cxema coeguHeHUs aTUX NPUOOPOB B 3NEKTPUYECKYHO
ceTb. BHMMaTenbHO nccnenymnte aTy CXxemy.

@ rir (b)

O6cyauTe pe3ynbTaThbl UCCIeA0BaHWS:

e Kakass 0co6eHHOCTb XapaKTepHa 415l COeAMHEHUS 3TUX NPUBOPOB B CETb?

e [Noyemy OTKIOYEHNE OT CeTU (BbIKMIOYEHWE) OAHOrO Mpubopa He BNMSET Ha
paboTy gpyrmx npubdopos?

Ha npaktuke napanienvrhoe coedunenue >MEKTpUUe- © —=1*

CKHX TpUOOPOB BCTPEUAETCS Yallle MOCIEIOBATEb- ] |

HOTO.

e [lapannensHvim HA3bI8AIOM MAKOe COeOUHeHUe, NPU

KOMOpOM 8ce Y4acmku yenu OOHUM C8OUM KOHYOM A B

NPUCOEOUHAIOMCSL K 0OHOU mouKe yenu (K mouke A), a

8MOPbLIM KOHYOM NPUCOCOUHSATOMCS K OPY2oll mouKe

yenu (mouke B) (puc. b u c).

IIpu mapaniesbHOM COEIMHEHHMH BBIITOJIHSIOTCA TPH ®

3aKOHOMEPHOCTH:
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I 3aKOHOMEPHOCTB: HanpAjdceHUe Ha KOHUAX RAPANIeNbHO COCOUHEHHBIX
nPOBOOHUKOE OOUHAKOBO:

U,=U,=U. (§))
Ilouemy?
Bce nmpoBopHuku (MOTpeOUTENH) MPH MapaUIETbHOM COCTUHEHUH CBOMMU
KOHIIAMH TI0/ICOCIMHEHBI K TOUKaM A 1 B 1ienu, mosTomy npu moakIroueHn
BOJIFTMETpPA K KOHIIAM 3TOT'0 Y4acTKa OH OyJIeT U3MEPATh
HaIpspKeHWE Ha KOHIaX KaKA0To MOTpeOuTes.

I 3aK0HOMEPHOCTB: cUla MOKa 8 HEPA36eMEICHHOIL YaC-
mu yenu pasHa cymme Cuji moKoe 6 OmoeIbHbIX napa- iz
J1e/IbHO COCOUHEHHBIX NPOBOOHUKAX:

I=1,+1I,. 2) Al
CornacHo cxeme, B Touke B snextpudeckast nenb paz- |
BeTBJIsIeTCs (pacxoautes). YacTh TOKa MPOXOIUT Yepes

namiy 1, Apyras 4acTb 4epe3 Jiamiy 2, a 3aTeéM TOKH
BHOBB cXoAsTcs B Touke A (d).
IIl 3aKoHOMEpPHOCTb: e6eruuuHa, 0Opamuas ooéuiemy COnpPOMUGIEHUIO
napannenvHo cOeOUHEHHBIX NPOGOOHUKO8, PAGHA CYMMe GeNUUUH, 0Opam-
HbBIX CONPOMUBTIEHUAM OMOEIbHBIX NPOBOOHUKOG:

1 1 1

=—t—...
R RO

R

nap

Kak 310 ycranosneno? Vcromns3oBaB 3akoH OMa 1 BeIpasuB B opmyrie (2) cuimy
TOKa yepe3 o0111ee HaNpshKeHHE M CONPOTUBIEHN Jiamil R4 U R, omyunm (cw. d):

U u U 1 1 1

=—+t—=—
R, R,

Ry

=—+—
R, R,

R

nap

3neck Ry, — 00wee conpomuenenue napaiieibho coeOUuHeHHbIX NPOEOOHU-
kos. U3 BeIpaxkeHus (3) cineayer, 4To 00111ee COMpOTUBIICHNE yUacTKa IIeTH,
COCTOSIIIETO U3 JIBYX MapalljieIbHO COSAMHEHHBIX MTPOBOIHUKOB, MOYKHO BbI-
YUCIHUTH O (popmyiie:

_ Ri "R,
PRI+ R,
CoOTBETCTBEHHO, O0IIIEE COMTPOTUBIICHHE 1 TTAPAJUICTLHO COSMHEHHBIX MPO-

BOAHHUKOB C OJMHAKOBBIMH COIIPOTHUBJICHUAMUA RBn pa3 MEHbIIEC COIPO-
THUBJICHUS KaXJ0I'0 M3 HUX:

R

R
Rnap = ;
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NMPUMEHWUTE N3YYEHHOE

MCCNEOQOBAHUE-2 M I/Iccne.qyeM uenb napannesibHO
COeANHEeHHbIX NPOBOAHUKOB

O6GopyaoBaHMe: NCTOYHUK TOKa (BbINPSMUTENb), Namnbl (2 WT.), amnepmMeTpbl
(3 WT.), BONBTMETP, KIOY, COEANHUTENBHbIE NPOBOAA.
Xop paboTbi:
1. Mepepucyite B paboune nuctbl ()
N300paxXeHHYI0 Ha PUCYHKE CXe-
My anekTpuyeckon uenu (e). [—|
2. Cobepute aneKkTpUYecKyro Lerb
Ha ocHoBe aTon cxemsbl (). 3am- al .
KHYB Krod, criegute 3a cBede- . G(n)
HMeM nammn, OTMETbTE NoKa3aHus
amMnepMeTpoB 1 BONbTMETPA.

3. 3aHecuTe NokasaHusi BONbTMETPa K-®
N amnepMeTpoB B Tabnuuy, Bbl- _ @
4YMCNUTE COMPOTUBIEHUS Namn u
o6|.|.|,ee conpoTmerieHne y4dactka
Lenu.
Cuiia TOKa B HEPA3BETBICHHOW YaCTH IIEH I
I
Cuiia Toka B JIaMIIax I
2
HanpsbkeHne MeXy TOUKaMH Pa3BETBICHHUS U
R
ComnpoTHUBIICHUS JTaMIT Rl
2
Oo11ee COPOTHBIICHNUE R

O6cyauTe pesynbTaThl UCCNefOBaHUA:

e YKaXnTe TOYKM pa3BeTBrEeHU B Lienun, cObpaHHOM Ha OCHOBE CXEMBI.

e YeMm oTnmyaloTcs 3aKOHOMEPHOCTU NaparnnensHOro CoeanHeHMs OT 3aKOHO-
MEPHOCTEN NOCrNeAoBaTENbHOMO COEANHEHNA?

YTO Bbl Y3HAIIN?

___Ha KoHLLax NPOBOAHMKOB NPW ___ OAMHaKOBO.

Cuna TOKa B Hepa3BeTBMIEHHOW 4YacTu uenu  KIKOYEBBLIE CITOBA
paBHa cymMe __ B OTAelbHbIX napannensHo  Cuna Toka

CoeaMHeHHbIX MNpoBoAHUKax. BenuuuHa, 006- HanpsikeHue
paTHas OGLUEMY COMPOTUBNEHUIO napanne-  lapannensHoe coeauHexve
ConpoTuBneHue

NIbHO COEAMHEHHbIX NMPOBOAHMKOB, paBHa CyM-
Me BEeJIMYMH, 06paTHbIX __ OTAESbHbIX MPOBOA-
HUKOB.
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NMPOBEPbLTE CBOU 3HAHUA

1. MNpwn kakom coegMHEHUN OANHAKOBbLIX MPOBOAHMKOB O0LLiee CONPOTUBEHME Lenu
MeHbLUEe: Npu nocnegoBaTenbHOM Uy napannensHom? MNoyemy?

2. CKOMnbKO NPOBOAHMKOB C conpoTumerneHmem no 30 Om kaxapii cnegyeTt COeanHUTb
napannenbHo, 4Tobbl Mx 0bLee conpoTMBneHne coctaBuro 5 Om?

3. Kak coeguHeHbl namnbl 1, 2 n 3, nsobpaxeHHole Ha cxeme? OTBeT oboCHyNTE.

1

®2

4. Ha pncyHke n3obparkeHa cxema CMeLLaHHOro COeVHEHNS namn B Liemnu.

]

) 43 J

| BONpoc. Kakas namna cBeTUTCHA TOMbKO MPU 3aMblKaHUM BCEX TPEX KItoyen?
Il BOonpoc. Kakue namnbl 3aropaTcs, €criv 3aMKHYTb TONbKO Kitod A+?
A)1,2,3n5 B)1mn3 C)1,3nud4 D)1,2,3ud4d E)1,2ub
lll BONpoc. Kakve namnbl 3aropAaTcst, €Criv 3aMKHYTbl TONbKO Krtoun Ar 1 A2?
A)1,2,3n5 B)1n3 C)1,3un4 D)1,2,3n4 E)1,2ub
IV Bonpoc. Kakve namnbl 3aropstcs, ecrnv 3aMKHYTb TOMbKO Kroun At n As?
A)1,2,3n5 B)1n3 C)1,3un4 D)1,2,3n4 E)1,2ub
V Bonpoc. Kakne namnbl 3aropatcs, eCnm 3aMKHYTb TONbKO KNioun Az n As?

YNPAXHEHME-10

1. B gayHom gomMe ceMbMn BOCbMUKNAcCHMKa Apudpa aMnekTponpoBOAKY Aenasn Mx
cocepf, KOTOpOro Bce HasbiBanu gaaa BcesHanka. OgHaxabl Be4epoMm ogHa 13
namn, neperopes, BbILLa U3 CTPOS!, @ CBET MOrac BO BCEX KOMHATax.

| BOMpocC. Kak Bbl OymaeTte, novemy nocrie 1oro, Kak oHa riamMna Bblllsia U3 CTpO4,
CBET norac BO BCeX kKoMHaTax?

Il BONpoc. Kakon coBeT ganu Obl Bbl Asae BcesHalike 0THOCUTENbHO NPOBEAEHMS
TNNHUIA 3NEKTPONPOBOAKN B KOMHaTax?

lll BONpoc. Hapvicyvite cBOI BapyaHT CXeMbI 3NEKTPOSIMHWN, COEANHSIFOLLEN 3 NTaMMbl.
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. OBa peanctopa conpotueneHnammn Ri=10 Om n R2=30 Om BktoYeHbI NocreaoBa-
TENbHO B UENb MOCTOSIHHOTO Toka HanpsxeHnem 220 B. Onpepenvte obuiee
COMPOTMBIIEHNE LiENW, Uy TOKa U HanpsikeHus U; n U, Ha KOHLLax pe3ncTopoB.

220V

O O

—

Il <« y—> | =—U,—>

1
| I |

R, R,
. Typan n Conmas cobpanu anekTpuyeckyro Lenb, cogepxallyto ABe OANHAKOBbIE
nawmnbl, NO NPUBEAEHHON HMKe cxeMe. Ha pucyHkax n3obpaxeHbl NOMNOXeHUs
CTPENOK Ha LUKasie BONbTMEeTpa 1 amrnepmeTpa nocrne 3aMblkaHus Krova.

V)
4 a 1
5 -
R \\\\“\nlnllluhﬁ%j Qw\\\\\nhu,/’_;‘
X 1 & 2 | RS YN
]

| BOonpoc. Yemy paBHbl HanpsbkeHWe Ha KOHLLaxX Nlamn 1 cuna Toka B Lenm?
Il BONpoc. Kakoe 3HauyeHne obLiero conpotmeneHms nonydnnun Typan n Conmas?

A)6,130m B)50m C)40m D)4130m E)30m

. MeTannu4eckyto cnupans conpotmerneHnem 28 OM BKNtOYatoT B LEMb, Kak NokasaHo
Ha pucyHkax (a v b). OnpenennTe nokasaHns aMmnepmeTpa, ecrnv B 060omx criyvasix
HanpsbkeHve pasHo 4 B.

(@) (b) LTINS
gﬁ

. MpoBog ¢ Kaknum conpoTMBIIEHNEM HAAO COEAMHUTL NapanenbHO NpoBoay Co-
npotmerieHnem 30 Om, 4yToObI 0bLLEE UX conpoTUBNEHME cTano paBHo 20 Om?

. Tpl/l JlaMnbl COeAMHEHbI B LieNb KaK Noka3aHo Ha pUCyHKe.

N
[ {4s)
Ly
L
| A -
XL

(At

| BOonpoc. Ha kakoil guarpamme BEPHO OTPaXKEHO COOTHOLUEHME MEXAy nokasa-
HusAMK amnepmeTpoB A1, A2 1 As?
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Il Bonpoc. Kakasa n3 namn cBETUTCS Apve Npu 3amMKHYTOM Krioye?
lll BOonpoc. Kak MOXHO ynpoCTUTb JaHHY CXemy?

6.11. PaGoTa aneKTpu4eckoro Toka.
3akoH [Ixoyna-JleHua

Bbl yXe 3HaeTe, YTO MPOXOXKAEHNE INEKTPUYECKOro TOKa Yepes3 NPOBOSHMK CO-
NPOBOXAAETCS PasfUYHbIMU €ro AeUCTBUAMMU (TEMNIOBbIM, XMMUYECKUM, Mar-
HUTHBIM), B KaXXOOM M3 KOTOPbIX S3HEPr1s 3NEeKTPUYECKOro Toka npespaLlaeTcs
B 3HEpruo gpyroro Buaa (BHYTPEHHIOK, MEXaHUYECKYI0, XMMMYECKyto). po-
Lecc MpeBpaLleHUs SHEPrnn SABMSIETCS pe3yrbTaTOM COBEPLUEHUS] paboThl.
3HayuT, NPOXOOALLMIA MO NPOBOAHMKY SM1EKTPUHECKMI TOK COBEPLUAET paboTy.

e Kakne BennunHbl HEOBX0OMMO M3MepATb Ans onpeaeneHns paboTkl, Co-
BEPLLAEMOW 3MEKTPUYECKUM TOKOM?

W3BecTHO, YTO coBeplIaeMasi JIEKTPUYECKUM IojeM padoTa 3aBHCHUT OT
AIIEKTPUYECKOTO 3apsfa ¢, MPOMLIEIIEro Yyepe3 MONepevyHoe CeUeHHe Mpo-
BOJIHMKA U HamnpsbkeHus U Ha KOHIIaX 3TOTO MPOBOJIHUKA:

A =qU.
3apsi, NpoIIeaIINiA Yepe3 MPOBOAHUK, PABEH MPOU3BEICHUIO CHUIIbI TOKA Ha
BpeMsI IIPOXOKJICHUS ITOTO 3apsiaa: ¢ = I, TorJia coBepiiaeMast dIeKTpudec-
KHM TOKOM paboTta Oy/ieT paBHa:

A=1Ut 1
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e Paboma nekmpuueckozo moKka Ha y4acmKe Yenu pasHa npou3eedeHulo

cuilbl MOKa 6 Hem HA HANPAMCEHUe HA €20 KOHUAX U HA 6pPemMs NPOX0dic-

OCeHUA MOKA NO IMOMY YUACHIKY.

Tak xak pabora B CU uzmepsiercs B KOYJIIX, To U3 popmyisl (1) cnemyert:
1Jbx=1 A-B-c

[Tpunumas Bo BHMMaHue Bbipaxkenust U = [Ru [ = % (u3 3akoHa Oma) B hop-

mysie (1), paboTy 31eKTpUUECKOro TOKa MO>KHO BBIPA3UTh CIIEAYIOIIMM 00pa3oM:
A =I?Rt, (2)
UZ
A=—t. 3)

R
Hpu nocne008amenbHOM COCOUHEHUU CULA TNOKA 8 npoeoOHuKax nocmosHHdA,

HO3MOMY NpU MAKOM coeOuHeHuu y0obHee noib308amuvcs svipadicenuem (2),
a npu napanierbHoOM cOeOUHeHUl NOCMOSHHbIM OCMAemcs HanpsxiceHue, u
Yyoobuee ucnonvzogams gvipadicerue (3).

CornacHO 3aKOHY COXpaHEHMsI YHEPrHH
paboTa 3JIEKTPUYECKOrO MOJIsi B HEMOJ-

Oxenmc [xoynb
(1818-1889)
AHIINNCKUIN DU3NK.

BM)KHOM IIPOBOJHUKEC HACT HaA YBC-
JMYEHUE €ro BHYTPEHHEH PHEpruM — Ha
HarpeBaHue MPOBOJIHMKA, U B pe3yJIbTaTe
3TOr0 NPOBOAHMK BBIJENSET KOJIMUYECTBO
TEIUIOThl (), paBHOE COBEPIICHHOW pa-
oote:

A=0.
Orcrona nonyyaem:

Q0 =1Ut
B xope uccnenoBanus onpeaesstoTcs 1Be

3aKOHOMEPHOCTH:

I. Konuuecmeo mennomui, evioensemoe
npu  nocieo008amenbHOM COeOUHEHUU
NPOBOOHUKOB, NPAMO NPOROPYUOHATL-
HO 00WeMy CONPOMUBIIEHUIO IMUX NPO-
B00HUKO8 (8C1e0CmBUe HeUSMEHHOCMU
CUTIbL MOKQ):

Q = I?Rt.

Mayyan Tennosoe
[elncTBme anekTpu-
YecKoro Toka.
EnvHuua aHeprum B
CW HasBaHa B ero
YeCTb DKOYIEM.

Amunun Xpuc-
TnaHoBwmu JleHy,
(1804-1865)
Poccwuiickuin comsuk.
M3yyan Tennosoe
[encTBue Toka, on-
pegenun Hanpae-
neHne anekTpuye-
CKOro TOKa, BO3HU-
KatoLLlero nog Aew-
CTBMEM MarHuTHOro
nons.

CooTHo1IEHHE MEXKIAY 3THUMU BEJIMYMHAMH DKCIEPUMEHTAIbHO IOJIYYHIN
HE3aBHCUMO JIPYT OT JIpyra aHrIMHCKui yueHbid [x. J)KoyJb 1 pycckuii yue-
Hbli O.JIeH1, mo3Tomy 0HO Ha3BaHO 3akoHoMm [[coyna-Jlenya.

e Konuuecmeo mennomol, évidenaemoe npo6OOHUKOM C MOKOM, PAGHO
npouseedeHuI0 Keaopama cCuibvl mMoOKa, CONPOMUGIEHUA NPOGOOHUKA U
8peMeHU NPOXO0IHCOCHUA MOKA.
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II. Konuuecmeo mennomul, vidensiemoe napanieibHoO cOeOUHEHHbIMU NPo-
800HUKAMU, 0OPAMHO NPONOPYUOHATLHO 0OUWEMY CONPOMUBTIEHUIO IMUX

NPOBOOHUKOE (6CTe0cmBUe HeUSMEHHOCTU HANPANCEHUS):
2

=—t.
¢ R
NMPUMEHUTE U3YYEHHOE
WUCCNEOOBAHUE * Pewwure 3apauy
Pesnctopel conpotmereHnem R1 =40 Om n Rz = 60 Om BKntoveHbI
B Lienb napannenbHo. Cuna Toka B Hepa3BeTBIIEHHONM YacTy Lenu

paBHa 2 A. Onpegenute paboTy, COBEPLUEHHYIO TOKOM B KaXJ0M
pesucTope 3a 1 MUHYTY.
¢ B kakoi o4epeHOCTM OCYLLECTBIISAETCS NOLLAroBoe peLleHne 3agaydmn?

YTO Bbl Y3HAIIU?
___ Ha y4acTke uenu paBHa npou3BefeHuto
CUIbl TOKa, Ha ___ Ha KOHUax y4dacTka U Ha KNIOYEBbBIE CITIOBA

BpeMA MNPOXOXAEHUA TOoKa Mo y4acTky. _ MocnenoBaTenbHOE coeanHeHne
BblAensemoe npu __ MpOBOAHWKOB, MPAMO HanpsikeHue
NponopuUMoHanbHO obLeMy CONPOTUBMAEHUIO Pab6ora Toka

3TUX npoBoAHMKOB. KonuyectBo TenmnoThl, MNapannensHoe coeanHeHne

BblAENsieMoe Npu __ MpOBOAHMKOB, 0b6paTHo ~ COMpoTuMBneHue
MPONOPLIMOHANBHO OBLLEMY COMPOTUBNEHWo ~ KOMMYECTBO TennoThl
NPOBOAHMKOB. KONMYecTBO TENnoThl, Bbliaens-

eMoe B NPOBOAHUKE C TOKOM, PaBHO MPOM3BEAEHUIO KBaapaTa CUmbl Toka Ha
NPOBO/IHMKA 1 HA BPEMS NPOXOXKAEHMS TOKa MO MPOBO/HMKY.

NMPOBEPbLTE CBOU 3HAHUA

1. Banuwwte Tpu popmyrbl paboTbl TOKa N 06 BACHUTE,
KaKylo M3 HMX B KakOM crnydae yaobHee mcnonb3o-
BaTb.

2. B nposogHuke ¢ cunow Toka 2 A 3a 5 ¢ Tok coBep-
waet paboty 100 [Ix. Yemy paBHO HanpsbkeHne Ha
KOHLIax NpoBogHuKa?

3. K UCTOYHMKY ToKa (BbINpSAMUTENO) napannenbHo
NOAKIMOYEHbI ABe NaMnbl. [1py 3aMblkaHWK Lieny oa-
Ha 13 namn cBeTUTCH sipye Apyron. B kakon ua namn
coBepLuaemas Tokom padoTa 6onbe? MNMovemy?
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6.12. MOWHOCTb 3NEKTPUYECKOro TokKa

Ha kopnycax 60nbLUMHCTBA 3NEKTPONpK- ¢ Kakas namna 6yget apye
OOpOB MMM B MHCTPYKLUUSIX MO UX IKC- ocBeLLaTb KoMHaTy? Kakon
nnyatauuu, Hapsgy ¢ npoyen MHGop- YarHuK BbicTpee HarpeeT
Mauuen, OTMEYaEeTCs OYEHb BaXHas xa- Boay?

pakTepucTuka: anekmpuyeckas Mmouwj- e OT Kakux uanmyecknx
Hocmb npubopa. Hanpumep, Ha anekTpu- BENUYMH 3aBUCUT MOLLHOCTb
Yyecknx namnax Moxem yeuaeTtb 15 BT, 3MNEeKTPUYECKOro Toka?

40 Bt, 60 BT, Ha MHGPOPMAaLMOHHOM
wunTke Tenesusopa 40 BT, Ha anekTpu-
yeckom yTiore 1200 BT, anekTtpuyeckom
yanHuke 1000 BT nnn 1400 Br.

MOIIHOCTP 3JIEKTPUUECKOr0 TOKa — (PU3HYECKasl BEIIMYMHA, XapaKTEPHU3YIO-
1ast OBICTPOTY MEpeiady ANEKTPUIECKON YHEPTUH UK OBICTPOTY €€ MpeBpa-
IICHUS B J:[pyrI/Ie BUIbI BHepFI/II/I.
® Mowinocms 31eKmpu1ecKko2o moKa paeHa OMHOWEeHUI0 padomel, coeep-
WEHHOU MOKOM, KO 8PEeMEHU, 3aMPAUEeHHOMY HA ee CosepuleHuUe:

A

P=- (D

t

31ecs P — MOIIIHOCTH TOKA.

Yuumuwisas evipascenue A = IUt 6 chopmyne (1), nonyuum:
1Ut

® Mowinocmo 31eKmpuuecKo20 moka pagHa npou36e0eHuIo Cuibl moKka Ha

Hanpsoicenue.

Eounuyeti mownocmu snexmpuyeckozo moka ¢ CHU aensemcsa eamm (Bm):
1Bt =1 Ix/c.

Kak cnenyer u3 ¢popmyinsl momHocty, 1BT = 1A - B.

Hapsiny ¢ gopmymamu (1) u (2) MOIIHOCTP MOXHO BBIYHCIISTH TAaKKE H

CIeIyIOIMMU (HOpMyTaMHu:

U2
P =I?R. (4)

[Tpu mr060M coeTMHEHUN MOIIHOCTh TOKa BO BHEIIIHEH LIeNH (BHE MCTOUHHUKA
TOKA) paBHA CyMM€ MOIIIHOCTEH TOKOB Ha OT/EIbHBIX €0 yyacTKax.
3Has MOILHOCTb 3JIEKTPONOTPEOUTENS, MOXKHO BBIUYUCIUTH COBEPILIAEMYIO
AIIEKTPUYECKUM TOKOM pabOTy 3a ONpeAeIEHHbINH TPOMEKYTOK BPEMEHHU:

A = Pt. (5)
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Ota paboTa paBHa JIEKTPHUYECKOI sHEpriun W, MOTy4YeHHO! OTpeOUTENIEM OT
UCTOYHMKA Toka. Hampumep, mpu HenpepbIiBHOM paboTe B TEUEHHE Mecslla
(30 mueit) anexTpoHarpeBatenh MomHOCTEIO P = 1800 BT nomydaer ot uc-
TOYHHKA TOKA YHEPTUI0, PaBHYIO:

W =Pt=1800Bt- 3600 c-24-30=46,656 108/ = 4 665 600 k/Ix.
Yacto mpu BBIYMCICHUAX DJIEKTPOIHEPTHH €€ 3HAYCHHE BBIPAXKAIOT HE B
JDKOYJISIX, @ B KMUJIOBATT-4acax:

e Kunoeamm-uac pasen padome, co8epuieHHOI INeKMPULECKUM HMOKOM
mouwinocmoio 1 kBm 3a 1 uac:

1 kBt-4=1000BT-3600 c = 3600 /.

Toraa sneKTpoHarpeBaTellb B TCYCHHE OJTHOTO MecsIa paboThl OTPEOIIseT:
4665600- 1 kBT -4 1296 B

- 3600 - evb KT
aNeKTpodHeprur. Ecim ydecTh, 4To CEroiHs CTOMMOCTD 3JIEKTPOSHEPIHU B Ha-
el pecrryonuke cocranisieT 7 rsmuk (0,07 manata) 3a 1 KBT - 4 anexTpo-suep-
THH, TO 32 JHEPTHI0, MOTPEOSIEMYIO 3JICKTPOHArPEBaTEIEM MOIIHOCTHIO

1800 BT B Teuenue Mecsiia HENpepbIBHOW padOThI, MPUAETCS 3aIIaTHTh
0,07 maun- 1296 = 90 maH. 72 r4i.

NMPUMEHUTE N3YYEHHOE

UCCJIENOBAHUE * PewmnTe 3apauvy

3apaua VMcnonbsyemyto Ans ocBelleHnsa asopa namny MolwHoctbio 150 BT
3abbiBany BbIKNOYaTh B AOHEeBHOE BpeEMA, N OHa B Te4YeHne MmecsdLla

ocTaBanacb BKMOYeHHON. Kakyto onnaty Heobxoanmo 6yaeT BHeC-
TW B KOHLIE MecsiLia 3a UCMOMb30BaHHY0 3TOW aMMoi 3NEKTPOIHEPTU0 U3 pacyeTa
7 ranuk 3a 1 kBT4?

YTO Bbl Y3HAIIN?
___paBHa OTHOLUEHWUI0 KO BPEMEHW, 3aTpa- Cuna Toxa

YeHHOMY Ha ee coBepLueHne. MoLHOCTb anek- KunosaTT-uac

TPUYECKOro Toka paBHa NPOU3BeaEeHUI0 _ Ha MOLHOCTL ToKa
HanpsikeHue. _ paBeH paboTe aNeKTPUYecKoro CoBeplueHHasi TOKOM paboTa
TOka MoLHocThio 1 KBT, coBepLueHHoM 3a 1 vac.

KNOYEBBIE CJIOBA

NMPOBEPbLTE CBOU 3HAHUA

1. YTo6bI MCCNenoBaTh CBA3b MEXAy Ma- \ ]
Tepuanom npoBOAHUKA C TOKOM WU KOMU- ' '

4YeCTBOM TensnoThbl, BblaenAarowmmea 3Tm 4 1 Megapb

M N
npoBoaHuKoM, HaspuH cobpana n3obpa- - 2 . HAXPOM
KEHHYI0 Ha PUCYHKE 3reKTPUYECKyto 3 Meao
I | 4 e Huxpom

uensb.
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| BOnpoc. Kakve npoBoga HaspuH gomkHa NpucoeanHnTb K koHuam uenn M u N,
4YTOObI MPABUNBHO NPOBECTU UCCIeLOBaHNe?

A)1n2 B)2u3 C)3u4 D)1u4 E)2u4
Il Bonpoc. Kakoe konMyecTBO TENnOTbl BbIAENWTCS B OAHOM U3 BblOPaHHbLIX
NPoOBOAHWKOB 3a 1 MUHYTY, ecnu ero conpoTtuereHne pasHo 100 Om, a MOLLHOCTb
npoxoasiLuero Yepes Hero Toka pasHa 900 [x/c?
2. Ha pucyHke nsobpaxeHbl y4acTky Lenu 13 nocrnefoBaTtenbHO (a) 1 napannensHo
(b) coeanHeHHbIX NPOBOAHMKOB. CpaBHUTE MOLLHOCTM TOKa Ha 3TUX yyacTkax (Ha-
NPsKeHUs1 Ha KoHLUax 0b6omx y4acTKOB OOQVUHAKOBBbI).

(a) (b) __il_.

T el s =

| —
4

o

YNPAXHEHME-11

1. B mara3svHe anekTpoToBapoB Apud cobupancst KynuTb HOBYIO Namny, YTobbl 3a-
MEHUTb MeperopesLUyto namny Topwepa. OH yBuaen ABe oavHAKOBble NaMrbl,
oTNMYaroLLMecs Mo LieHe.

Jlamna Ne1 Jlamna Ne2
Hanpspkenne: 220-240 B Hanpspkenne: 220-240 B
MouwHocTb: 60 BT MouwHocTb: 60 BT

Llena: 40 ran. Llena: 3 maH. 60 ran.

CnpocuB y npofaBsua NPUYMHY TakoW pasHuLbl B LEeHax Ha aTu namnbl, Apudd
nonyyun crnepyollee pa3bsaCHEeHVe: rapaHTUHbIN CPOK paboTbl namnbl Ne1 paBeH
60 gHsm, a namnbl Ne2 — 2 rogam.

Kakyto 13 namn Bbl nocoseToBanu 6el Apudy Kynutb? Noyvemy?

2. Cnnpanb anekTpoHarpeBaTens U3roToBrieHa U3 HUXPOMOBOTrO NpPoBoAda ANTMHOM
10 M 1 nnoLaabo nonepeyHoro ceveHuns 0,25 mm2. Yemy 6yaeT paBHa MOLLHOCTb
NpOXoAsLLEro Nno crnupanu Toka Mpu NOAKIHYEHUM HarpeBaTens K UCTOYHMKY
ToKa HanpsikeHvem 220 B?

3. Ha guarpamme n300pakeHbl HanpsbkeHUs NpoBOAHUKOB 1 n 2, obnagatoLmx
OOVHaKOBbLIMW COMPOTUBIIEHNSIMM (a).

u,B LA
10 10
(a) [ (b)
8 [ 8
6 6
]
4 I E 4
———— o o —— e
1 2 1 2
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| Bonpoc. KakoBo cooTHOLLeHVEe Mexay paboTamu Toka B 3TUX NPOBOAHUKAX A, U
A,, COBEPLUEHHBLIMW 3@ OHO U TO e Bpems?

A) Ay = A,y

B) A; = 34,
C)94, =4,
D) 34, =4,
E)A; =94,

Il Bonpoc. KakoBo 6ydet cooTHoweHve mexay pabotamm Toka A; n A,
COBEPLUEHHbIMU B 3TUX MPOBOAHMKAX 3a OL4HO M TO Xe BPeMsi, €Cnn 3HaYeHUs
cunbl TOKa B HUX OyayT cooTBeTCTBOBaTh Anarpamme (b)?

A) Ay = A,y

B) A; = 34,
C)94, = 4,
D)34, =4,
E)A; =94,

Il BONpoOC. Kakoi n3 NnpoBOAHUKOB BbIAENUT 3@ OQHO U TO e BpeMsi bonbluee

KONM4YecTBO TEMMOThI?

4. Ha pucyHke nsobpaxeHbl CxeMbl ABYX SNEKTpUYECKnx uenen. Ha ocHoBe npuBe-
OEHHbIX [AaHHbIX OMnpedenuTe, B KakOM LEnM cuna ToKa U COMpoTMBIIEHWE

OonbLue.

U,=4B U,=6B

P,=12BT  P,=12Bt

5. Ha pucyHkax n3obpakeHbl Lenun, B OQHOW M3 KOTOPbIX ABE OA4MHAKOBLIE Namnbl
COeaVHEeHbI NocnenoBaTenbHoO (a), a B 4pyron 3Tu e namnbl COeAMHEHbI napar-
nensHo (b). B kakom cnyyae moLLHOCTb Toka Bonble? HanpsikeHne Ha KoHuax
obeunx Lenen oanHaKoBo.

(a)

] @ 1

U U

g )
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6.13. NpMeHeHUA INEeKTPUYECKOro ToKa u ero
Il:I,EI;ICTBVIe Ha XXnBble OPraHN3mbl
(aononHUTenbHbLIW MaTepuan)

MbiTasicb, COBMECTUTL 0Bsi3aTENbHYO MPOLIEAYPY KyMaHWsi B BAHHOW C MPOCMOTPOM

O[HOrO 13 NepBbIx azepbangkaHCKNX AETCKMX rbMoB — «BonLebHbI xanaty, Torpyn

NMPUrOTOBWIT BaHHYHO KOMHATY Asl 3TOro M Obin YBEPEH, YTO cAenan Bce NpaBuribHO.
¢ Yto pnomxeH caenatb Torpyn ans o6ecnevyeHmnsa 6e3onacHocTn?

Pogutenu Torpyna obcyxgatoT BONPOC O pa3MeLLEHMN HOBOW CTUPAnbHOW Mallun-
Hbl. OTel npeanaraeT yCTaHOBUTL €€ Ha KyXHE, 8 MamMa XO4eT YCTaHOBUTb B BaHHOM
KomHaTe. BmewwmBasice B 06cyxaeHve, Torpyn BbICTynaeT 3a NpearnoxeHne Mambl.
¢ Ybe npeanoxeHune ABNseTCA LenecoobpasHbIM ¢ No3uumn 6esonacHocTn?
YKaxnuTe HECKONbKO NMPUYMH.

* HeratuBHoe BO3H€I71CTBP[€ WICKTPUIECKOI'0 TOKA HA )KUBbIC€ OPraHU3MbI
YenoBeueckoe TeNo SIBISETCS IPOBOJHUKOM JIEKTPHUECKOro Toka. OTenbHbIe
TKaHHU TeJla OTIIMYAIOTCS CIIOCOOHOCTHIO MPOBOIUTH IeKTpHUecKuii Tok. Koct-
HOE BEIIECTBO, KOJKHBIN MOKPOB M COEIMHUTENbHbIE TKAHU IJIOXO MPOBOJST
ANIEKTPUYECKUM TOK. YEIbHOE CONPOTUBIIEHUE ITUX TKAaHEH OYEHb BEIHKO,
nopsiaka 107 — 10> OM - M. CIMHHOMO3T0Bast KUIKOCTb, T71a3Ma, KPOBb M HEPB-
HO-MBIIIIEYHAs! TKAaHb XOpOLIO IPOBOJAT 3JIEKTPUYECKUN TOK. Y AEIbHOE
COIIPOTHUBJIEHUE ITUX TKaHel MeHseTcs B penenax 0,6 — 0,7 Om - M.
OJNEeKTpUUYECKUIT TOK B YEJIOBEUECKOM TEJE CO3JAeTCsl MOHaMHU. JTO HOHBI
Kenesa, Kby, pocdopa, Kaus, HATpUs U APYTUX XUMHUYECKUX HJIEMEHTOB.
[TpoxoKJIeHHE 3IEKTPUUECKOTO TOKAa COMPOBOXKIACTCS PSAAOM (PHU3MOJIOTH-
YeCKUX MpoueccoB. MoryT HaOIoAaTbesl pa3pakeHue, COKpaIleHHe MBIIILI,
HapyLIEHUE JIbIXaHUs, apaJiiy U JIa)ke BO3MOXKHA cMepTh. CTeneHb TSHKECTH
HAHECEHHEro TOKOM BpEJia 3aBUCUT OT CHIIbI TOKA, XapakTepa ToKa (sABiseTcs
TOK ITOCTOSIHHBIM WJIM IIEPEMEHHBIM ), BDEMEHU JEHCTBHS U ITyTH ITPOXOKACHUS
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TOKa uepe3 opranu3M. Hanbosiee ormacHbIM CUUTAETCS IPOXOXKICHHE TOKA Yepe3
cepaLe U MO3T.

B tabnwuie 6.3 npuBeeHa 3aBUCUMOCTD JCHCTBHSI TOKA Ha OpraHU3M B3pOC-
JIOTO Y€JI0BEKAa OT CUJIbI TOKA, IPOXOJAIIEr0 B HANPABJICHUAX pyKa-pyKa U

pyKa-Hora.

Tabnuua 6.3.
Cuiia Toka JercTBUs TOKa
MA = -
(mA) IMocrosnukIi TOK [Tepemennsrit Tok (v = 50 ')
2-3 He uyBctByercs CuipHOE pOKaHUE TANBIEB PYK
5-10 Owryaercst HarpeBaHue Omrymarorcs 6omu. Pyku cBomuT cymopora
CuibpHBIC 00H B TIANTBIIAX U KOCTSIX PYK.
12-15 HarpeBanue ycunuaercst B by
MoskHo BelIepkaTh 5—10 cexyHn
JanpHeliee ycuienue Pyxu napanusyrorcs, uX HEBO3MOKHO OTOpP-
20-25 HarpeBanus. Cierka cok- | BaTh OT MPOBOAOB. JIbIXaHHE 3aTPYyIHEHO.
palIaroTCsl MBIIIIBI PYK Mo>KHO BBIZIEp:KaTh He OoJiee 5 ceKyH
MBILbI pyK cOKpania-
Herpy pai [Tapanuy npixaHus.
50-80 1oTcs. JlpIxanue 3aTpya-
Hapymenue paboTsl cepaia
HEHO
[Mapanmu nerxanus. pu gourensHocTH 3 ©
90-110 [Mapanyiu npixanus n OoJiee MPOUCXOIUT MapaIny CepALa.
CwMmepTh

Kak BunmM u3 Tabnuiibl, pyu 3HaYeHUH cribl Toka 100 MA BO3MOXKHA CMEPTh.
ConporuBneHue opraHuzMa He NOCTOAHHO. OHO 3aBUCUT OT COCTOSIHHUS
YeJI0BeKa, €ro KOXH, OT HAIMYMS WM OTCYTCTBUS MOTa Ha Koxe. ColpoTHB-
JIeHUE CyXOH W orpyOeBlIel KOXM 3HAYMTENbHO OOJIbIIE CONMPOTHBICHUS
HE)KHOM M yBIaKHEHHOM KoxH. CONpPOTHBIIEHHE CYXOH KOXKM OT MaJbLIEB
OJIHOM PyKH JIO MANIbIEB JAPYTOi PyKH paBHO npuommsuTensHo 10° Om. Ecim
e Koka TOTHasl, e€ corpoTtusieHue Oynetr nopsjaka 1500 Om. Bsrancionm
COOTBETCTBYIOLIME 3TUM CONPOTUBIICHHUAM 3HAYCHUs HANPSOIKCHUH, BBI3bI-
BAIOIIMX CMEPTh OPraHU3Ma:

Uegx = 100 - 10734 - 10° Om = 10000 B;

Uy, = 100-10734 - 1500 Om = 150 B.

* [Tos10:kuTEABHOE [[ei/icnme INEKTPUICCKOI'0 TOKAa HA KUBbIC OPraHU3MbI

Hapsiny ¢ HeraTuBHBIM BO3IEHCTBUEM IEKTPUUECKUI TOK MOKET OKa3aTh Ha
OpPraHM3M YeJIOBEKA ITOJI0KUTEIBHOE IeUCTBHE. B MeauIIMHE 2JIEKTpUYECKUI
TOK MCHOJIB3YIOT B JIeUeOHBIX 1esisiXx. Hanmpumep, mpukiiaapiBas 3J€KTPOIbI K
OIpEeIeIEHHBIM YacTsM Tella, Yepe3 HUX MPOIYCKAIOT caaldblii NOCTOSHHBIN
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TOK. DTO OKa3bIBaCT OOJICYTONSIOMUN YPPEKT, yIydiiaeT KpoBOOOpaIeHHUE.
Pazapaskast MO3T 3JIEKTPHUYCCKUM TOKOM, JIeUaT Psi/i HEPBHBIX 3a00JICBAHUIA.

* [IepBasi nOMOIIb MOCTPAAABIINM OT YJIEKTPHYECKOT0 TOKA

[Ipu pabote ¢ PMEKTPUYECKHUMHU LETSIMH HEOOXOIUMO COOIIONATh OOJNBIIYIO
OCTOPOXKHOCTh M BBINIOJIHATH ONpeJIeeHHble npaBuia Oe3onacHocT. CBox
ATUX MPABUII UIMEETCSI B KAXKIOM KaOMHETe (PU3HKH.

MCCNEOQOBAHUE

Ha npuBeaeHHbIX HIKe pUCYHKaX MoKasaHo, Kak OTAanuTb OT NIMHUIA TOKa YenoBeka,
KOTOPOro «yaapurio TOKOM», UM OKasaTb eMy MnepByto nomollb. Wccnepyite wu
NPOKOMMEHTUPYITE KX.
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NMPUMEHUTE N3YYEHHOE
1. Kakve TKkaHu 4enoBe4eckoro Tena XopoLo NPoBOAAT SNEKTPUYECKUIN TOK?
2. MpoKOMMEHTUPYNTE N3obpaxkeHus.

VAV

3. OnekTpuyeckoe ConpoTUBIIEHNE YEITOBEYECKOrO Tena, MOXHO CkasaTb, onpeae-
NSETCA CONPOTMBIIEHMEM BEPXHErO CIosi KOXU (3annaepmuca). ToHKas, HexHasl,
yBraXXHEHHas (MM NoTHas) KoXa, a Takke NOBpeXAeHHas KoXa XOPOLUOo Npo-
BOAMWT ANEeKTpUYeckuin Tok. Hanpotme, cyxas n orpybeBLuasi Koxa O4YeHb Mroxo
NpoOBOAWT TOK. B 3aBMCUMOCTM OT COCTOSAHMS KOXM M HanpaBrieHns Toka conpo-
TMBMEHME YeroBeYecKkoro Tena MOXeT NpvHUMMaTb 3HavYeHus B npegenax oT
9,5+1 Om go 100 kOm. OnpegeneHo, YTO NPU HaMPSHKEHUN MEeXOY BNaXHbIMU
pykamu 220 B conpoTtueneHue ero Tena pasHo 1,5 kOm.

| Bonpoc. Ha ocHoBe npuBeaeHHbIX A4aHHbIX ONpeaennTe COOTBETCTBYHOLLYIO CUIy

TOKa, NPOXOAsILLEro Yepesa Tero YeroBeka.

Il BONpoOC. [Npu kakom 3Ha4YeHUn conpoTUBNeHUst N HanpskeHun 220 B, gaHHbIX B

TeKCTe, NPOXOAALLMIA Yepe3 YernoBeyeckoe Terno ToK OyaeT Ans Hero cmepTenb-

HbIM?
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6

1. Ha ocHoBe rpadmka cuna Toka — BpeMsi BblYUCTIMTe BefIMYMHy 3apsaa, npo-
WeALwero Yepes nonepeyHoe cevyeHne NpoBoaHMKa B TedeHue 10 cekyHA.
A) 4 Kn
B) 8 Kn
C)1,25Kn
D) 0,125 Kn
E)16 Kn

OBOBLUAIOLLME 3A0AHUA

2. KakoBbl NokasaHUA MunnmamnepmMeTpa, U306paxeHHOro Ha pUcCyHke, U Lie-
Ha ero geneHuva?

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

3. Ha PUCYHKaXx M306pa)|(e|-|b| CXeMbl C pa3fiM4YHbiMM BuaamMmum noaknroyveHusA
amMmnepmeTpa K uUenwu, cocTosilen M3 OAMHAaKOBbIX 3nemeHToB. KakoBo

COOTHOLWIeHMe Mexay nokasaHnamMu amnepmeTpoB B 3TUX cnyanX?
| 1

, @

1

-® X
A) Il = 12 = 13 B) Il > 12 > 13 C) 11 < 12 < 13
D) 11 =[3 >12 E) [1 =I3 < 12

4. Bbluncnure nokasaHua BofibTMeTpanpu R=400mul =4 A.

A) 160 V
B)10V =i
C)20V L R | ®_
D)5V
E) 150 V @
5. C nomolLLbIo Kakux Npu6éopoB MOXHO onpeaenuTb CONPoTUBNEHUE NpoBoA-
HUKa?
1. TepmomeTp A)2n5
2. BONbTMETP B)1n3
3. nnHenka C)2n6
4. yachbl D)1u4
5. maHomeTp E)3né
6. amnepmeTp
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6. YuuTtenb Aan Knaccy Takoe 3agjaHue: HapucyinTe B pabouux nucrax uenb,
cocTosLy U3 6aTtapeun 1 3-x namn, coeaMHeHHbIX TaKUM 06pa3om, 4YTO Npwu
yAaneHun nwobor u3 namn Ase Apyrue npopomkanu cBeTutbeA. Kro
npaBuUIIbHO HapucoBan uenb?

Typan HaspwuH

7. Ha nsobpaxeHHOM aneKTpU4ecKkom Lenu Kn4m 1 u 3 pa3oMKHyTbl, a KNo4u
2 n 4 3amkHyTbl. Kakoe M3 nepeyuyucrieHHbIX HWXe YCNOBUW AOMKHO Bbl-
NOJIHATBLCA, YTOObI B 3TOM Lienu cBeTUrachb TofibKo namna L?

+4,
1t

A) kntod 1 3aMKHYT, KNtoY 4 pasoMKHYT
B) kntoy 1 3aMKHYT, KoY 2 pa3oOMKHYT
C) kntoun 1 n 3 3aMKHyTHI

D) kntoy 1 3amMKHYT

E) kntoy 3 3aMKHYT, KoY 2 pa3oMKHYT

8. 3a 3 cekyHAbl aNEKTPUYECKUIN TOK B NPOBOAHMKE, HanpshkeHne Ha KoHLuax
KoToporo paBHo 3 B, coBepwwun pa6oty 18 k. Yemy paBHa cuna Toka B
3TOM NPOBOAHUKE?

A)2A B)1A C)3A D)5A E)25A

9. Cuna ToKa B NpoBoAHMKe conpoTtuBneHnem 20 Om paBHa 5 A.
Kakoe konuyecTBO TENNOThI BblAENUTCSA B npoBogHuKe 3a 10 MUHYT?

A)250 kx  B)300 kx C)100 kO D) 150 kx  E) 30 klx
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